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¥n Memoriant.

H. F. BLANFORD, F.R.S., F.R.Met.Soc.
G. M. WHIPPLE, B.Sc., F.R.Met.Soc.
L. REDIER.

Pror. F. Van RYSSELBERGHE.

It is rare for four meteorologists, each of such eminence as to claim
notice in these pages, to pass away in one month ; but that being the
case, our notes upon their work must be very brief.

Mr. Blanford had won a distinguished position as a geologist
before he took up meteorology, which he did in 1862, and rapidly
obtained important promotion, so that when in 1874 the Indian
Government established a central meteorological office for the whole
of India, Mr. Blanford was placed at its head. How excellently he
performed the duties of his office, and how thoroughly he justified
his selection for it, is known to every meteorologist. No better
proof of the wisdom of putting one man in absolute control of
a Metorological Department could be quoted than that afforded by
the publications issued under Mr. Blanford’s #égime. He retired in
1838 and settled at Folkestone, but in spite of broken health, con-
tinued to render valuable service to meteorology almost to the last,
when he has passed away at the age of 58.

With respect to Mr. Whipple, we reprint from one of our early
numbers a paragraph, merely adding that we are sure that all will
agree that Mr. Whipple’s work during the sixteen subsequent years
has far more than justified the position which we took in 1876 :—

KEW OBSERVATORY.

‘ We are extremely glad to announce that the appointment of Director of
Kew Observatory, held in the past by Francis Ronalds, John Welsh, and
Balfour Stewart, has, at last, been conferred on the proper person. In so
designating Mr. Whipple, we take an unusual position, but one which we
believe to be impregnable. He has spent almost all his life in the Observatory ;
since Prof. Balfour Stewart’s resignation he has practically borne much of the
responsibility of the management, and there is certainly no living man who
better understands the establishment and the work to which it is at present
devoted.”—Met. Mag., vol. xi. (1876), p. 164.

VOL. XXVIIIL B
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M. Redier, of Paris, who had received the distinction of Officic
de la Légion d Honneur for his skill as an inventor and maker ¢
scientific instruments, was best known in this country for his ver
ingenious self-recording barometer,* with which results of almos
marvellous accuracy have been obtained by Mr. E. T. Dowson, c
Beccles. t

Prof. Van Rysselberghe was also an inventor. His great achieve
ment, his Meteorograph, was fully described by him before th
Meteorological Society on February 17th, 1875, and the account i
published in the Quarterly Journal ; its leading and unique feature i
that the indications of the instruments can not merely be read off a
any distance to which a telegraph wire can be carried, but that a
the termination of the wire the readings of the instruments, pressure
temperature, wind, &c., are automatically engraved on a metal plate
which, when transferred to a printing press, will give any requisit
number of complete diagrams. At one of the Internationa
Exhibitions at Paris the Van Rysselberghe Metecrograph at Brussel
was connected with a recording apparatus at Paris, and every chang
in the weather at Brussels was automatically engraved upon th
plate in the Paris Exhibition.

DISTRIBUTION OF RAIN IN MAURITIUS DURING THEF
DECADE 1881-90.
By Prof. V. RavLixN.

IN the Meteorological Magazine for March, 1885 (Vol. XX,, p. 19), was
inserted an analysis which I had made of the rainfall of Mauritius
during the decade 1871 to 1880, and also a map of the Island. |
have now the pleasure of sending a similar analysis (but based upor
many more records) for the decade 1881-90.

It will save trouble to reprint the paragraph describing the genera
physical features of the Island :-—

 Mauritius is approximately semi-circular in shape, its longer axis lying
S.S.W.—N.N.E., and its centre in lat. 20° 15’ S. Like Réunion (or Bourbon
it is a volcanic island, but without any crater in activity ; there is a tolerably
marked mountainous plateau, but none of the peaks are high, the principa
being Piton de Milieu, 1,931 ft., and the Piton of the Black River Mountain:
in the S. W., which reaches 2,911 ft.”

For the data used in this analysis, as was the case with the previous
one, I am indebted to Dr. C. Meldrum, F.R.S, Director of the Royal
Alfred Observatory, who publishes annually the ¢ Results of the
Meteorological Observations ” made in the colony, and has been kind
enough to furnish me with copies.

* Met, Mag., vol. x. (1875), p. 33.
t Quar. Jour. Met. Soc., vol. ix. (1883), p. 180.
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Observations, during the above decade, have been made at ninety-
three stations ; but there are only 56 available for the determination
of seasonal rainfall—42 extending over from eight to ten years, and
14 from four to seven years.

The yearly totals generally range from 60 to 100in. The amount
is less at 10 stations, and falls to 2966 in. at Wolmar (Black River).
The rain is much heavier in the centre of the island, and 15 stations
have falls exceeding 100 in., the highest being 14253 in.,, at
St. Hubert (Grand Port).

Seasonul distribution.—As a rule, stations in the N., E., and S.E.
(Pamplemousses Riviere du Rempart, Flacq and Grand Port) have
the intermediate System VII. (winter and summer wet), and those
in the W. and 8. (Moka, Plaines Wilhelms, and Savanne) have the
marine System V. (winter and autumn wet, spring and summer
rather dry). On the west coast, now that records are available, we
find in the Black River District the normal System I. (dry winter,
wet summer).

Compared with the previous decade, the general distribution
remains much the same, excepting a few changes at individual
stations, and the substitution in Moka and Plaines Wilhelms of
System VII. by System V. This may be due to the fact that the
fall in the second decade has been less than in 1871 -80.

REGIME VII.

(As at BAR-LE-Duc.)—Winter and Summer wet.

Height
Stations. above Years. Summ’r| Aut’mn| Winter.| Spring.§ Year.
Sea.
A. East and South Coast— . . . . .
tt. mn. . in. in. in.

St. Antoine .............. .. 90 | 1881-g0 (10) [ 1894 [ 1918 | 667! 4:43] 4922
Poudre d'Or ........ ......... 60 | 1881-go (10) [ 1907 |20°73! 825| 542] 5347
Scheenfeld..........ceeneen.. ? 1883-g0 (8) |19°00(22-83| 8'10{ 538] 5531
Mon Songe ............ 620 | 1883-90 (8) {2620|29°04 1181 816] 7521
Union.........occovv vevvnnnnnn 500 | 1881-90 (8%) 2626|2916 | 13-39| 704 75'85
Unité......oooviiiininnn o, ? 1882-g0 (9) {2878 | 3366 | 1348 | 9'89] 85°81
Sébastopol ..........co.eeen . 870 | 1882-g0 (9} | 3724|4077 120°18|13-70| 11189
Sans-Souci ......oeviiiinins 860 | 1881-g0 (9) | 4250 [ 46°69 | 26-11 | 17°38 | 13268
Etoile ........ .....c..cvnene. 790 | 1881-g0 (10) | 32°31| 3845 | 18-59{12 58 | 101-93
Ansejonchée. ...... ........... 70 | 1881-90 (10) { 33°90 | 36:03 | 14°37 | 9:40| 93'70
St. Hubert .......c..ev.on.en. 800 | 1881-90 (10) |47°12 | 5373|2401 | 1767 | 14253
Cluny ......ocooeeveiiiiiiinne. 1000 | 1881-90 (10) {4595 | 51622436 | 1769 | 13962
Riche-en-Eau.... ............ 800 | 1881-90 (10) | 3448 | 3552|1551 | 1025 9576
Astrea..........ccevenvninnnen. 700 | 1882-90 (10) | 38:15|39°'11{19'59|12:12] 10897
Deux-Bras ......ccoevvene oo 650 | 1881-go (10) | 3701 | 40°10} 18-32 | 11-88 ] 107-31
Gros Bois ..... . .ecooiviinenn. 500 | 1881-go (10) | 33°73|37°1816°19|10:35) 9745
B. West Coast & Inland—
Nt. André ... 175 | 1881-90 (10) [ 15°91 11637 | 500| 4'12] 41-40
Royal Alfred Observatory.| 179 | 1881-90 (10) | 1788|1862 629 | 4-61| 47-40
Botanical Gardens........... 225 | 1881-g0 (10) {2454 | 2588|1034 | 7:'35| 6811
Constance............. ...... 626 | 1881-89 (81)] 2467 | 2743|1140 757 71-07
La Grande Rosalie.......... 643 | 1881-90 (10) | 26-34 | 26-41 | 11-82! 8:36| 7293
Fontenelle ................. ... 360 | 1881-87 (6) |21+40(24-37|1372] 9571 6906

w

[N
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The differences between the Royal Alfred Obs. and the Botanical
Gardens seem improbable, in—-
1871-80 the excess at the Gardens was 7-72 in.
1881-90 ,, s 3 s ' » 2071 ,,
All the evidence points to some error or change at the Botanical

Gardens.
The + difference at Beau Vallon is quite possibly correct, there is
no station near, by which to check it.-—ED. |

REVIEWS.

Tnvestigations of the New England Meteorological Society for the year 1890.
Reprint from the Annals of the Astronomical Observatory of
Harvard College, EDWaARD C. PICKERING, Director.  Vol. xxxi.
Part 1. Cambridge, Mass., 1892, 4to, 155 pages, 5 plates.

HarvarD College must be a wonderful institution; it does an
enormous amount of educational work, maintains a splendid observa-
tory, with a branch one up in the high and pure air on the mountains
of South America, and as the New England Meteorological Society
is not very rich, has now undertaken to print its papers as appendices
to its own annals. Some day perhaps Oxford or Cambridge may
show similar vigour in similar directions, but we have no remem-
brance of seeing a single page of meteorology printed at the expense
of any of the colleges or of the University of Cambridge. And with
the exception of the annual pamphlet issued from the Radcliffe
Observatory, the same may be said of Oxford.

The first 31 pages are devoted to a letterpress description and
series of tables of data, of the year 1890, at the stations of the
Society. This is followed by a paper by Mr. Warren Smith, giving
lustrum tables of temperature and rain for all known and trustworthy
stations in New England. It seems very strange to find in a modern
table of the high standard aimed at in this paper, results based on
one of Hawksbee’s thermometers; but the following is the note to
the earliest of the Cambridge (Mass.) registers : —

16. Observations taken ‘ morning and evening,” the hours averaging about
7 a.m., and from 3 to 4 p.m. No description of the gauge nsed is given in the
original records, which are in the possession of the American Academy of Arts
and Sciences, Boston, Massachusetts, neither is its exposure mentioned. The
temperature observations from 1759 to 1763 were taken from a Fahrenheit
thermometer made in London, and exposed on the north side of the house. It
may be considered accurate, as the observer’s notes show that he tested it by
placing it in snow, and found that the mercury stood at the freezing point. The
observer’s description of the thermometer used for the rest of the observations
is as folloews : ** My thermometer was of Mr. Hawksbee’s make, filled with
spirit of wine. Ye scale is divided into 100 parts, beginning from a certain
point above marked 0 and ye 100th degree falls just above ye bulb of ye ther-
mometer. Ye freezing point is numbered 65° Ye divisions are upward to 8°
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above zero. Ye observations are expressed in the degrees with their decimal
parts The instrument shows the highest temperature but not the lowest for
it goes into the bulb. How it was adjusted in London I know not but it
appears to me yt ye freezing point is marked considerably too high, for having
plunged ye bulb into a vessel of snow I found yt ye spirit fell down to 76-5°,
and then rested.” During several years, readings were taken from both
thermometers and the record kept, and a table of corrections was obtained
from these records, for changing the record by the Hawksbee thermometer to
its equivalent in Fahrenheit readings.

The following are the yearly means for the various lustra for the
various stations at Cambridge :—

43 -3
1746-50...... 464 1841-45...... 466
1751-55...... 46-2 1846-50...... 477
1756-60...... 46°0 >462 1851-55...... 474
1725—65 ...... 16'2 1856-60 ..... 47°1
1766-70...... 61 1861-65...... 48°1 .

1866-70...... 471476

1791-1795... 504 I1871-75...... 46°4
1796-1800... 480 48°8 1876-80...... 48°5
1801-1805... 494 1881-85..... 485
1806-1810... 47°4 1886-9o0...... 490

It is worth notice en passant that the first 45 years give a mean of
47°5 and the last fifty years of 47°:6, which seems to indicate that
the computed value of Hawksbee’s thermometer cannot have been
far out, and that there is no very great change in the temperature of
the last 150 years. And, although there are no other records in these
tables so old as the Cambridge ones, those at Salem, Andover and
Newhaven for the end of the 18th century and the early years of
the 19th, harmonize well with the curve indicated by the Cambridge
ones.

The rainfall tables are less satisfactory. In the first place there is
very little information as to the patterns of gauge or their size or
height above ground. ~Secondly, five year periods are of course much
too short to give comparable means, and for all questions of secular
change we must have the total for every year, nof means.  Thirdly,
even for the same town, two records which agree for three or four
lastra suddenly differ ; this must be due to changes in the instrument
or its position, and should be carefully examined. Perhaps we had
better give one or two illustrations :—

11826—30. 1831-35. | 1841-45.

. in. in, in.
Boston, Station 562 ..... } 4245 41°14 34-63*
w s 563.... 4276 4269 4333

Difference ... ........ + 31 + 155 + 870
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1871-5. | 1876-80. | 1881-5. 1886-90.

in. in, in. in
Boston, Station 107 ...... 5069 49-81 4620 49 59
' ,, 106...... 4824 4976 4537 40°16*
Diﬁ"erer;;_ ............ —2:45 — 05 — 83 — 943

The values to which we have attached * obviously need scrutiny.

The last portion of the volume may be described as a general
review of theories respecting tornadoes, illustrated by an intensely
interesting account of one which passed over Lawrence (Mass.,) July
26th, 1890. The paper, details, photographs and maps, are of the
highest excellence.

The Geographical Distribution of Disease in Great Drifuwin, by ALFRED
HaviLanp, M.R.CS.,, &c. Second Edition, London, Swan
Sonnenschein, & Co., 1892, large 8vo., xvi.—406 pages, 4 coloured
maps.

THE title of this work does not indicate it as coming within our pro-
vince for review, and we shall certainly leave the medical portion to
be dealt with by statisticians and medical men. But the author is
one of those happy, facile writers, who (in a way beyond the imita-
tion of ordinary mortals), glide off into all kinds of bye-paths, and
leave flowers of language, scraps of mythology, geology, biology,
anthropology, &c., &c., scattered throughout their works. This gives
lightness and relief to books which would otherwise be very heavy
reading ; but then sometimes it leads to the author’s forgetting what
he was going to say—e.g., in the contents of chapter ix., the last
three subjects as stated on p. xiv., are “Deaths by Lightning—
Barometer —The Climate of the Microphyte ; ” but we cannot find a
word about either the first or the last of these items.

We have, however, found a paragraph about Microphytes in
chapter x., section 2, and we quote it as a fair specimen of the
author’s style :—

The Habitats of Microphytes. (Bacteria, etc).—At present we are not in a
position to discuss the habits of those organisms that are associated with floods,
simply because we know nothing of their relation to the malignant diseases
under discussion ; we do know, however, that many of these fungi rejoice in
moist death, whether of vegetable or animal, or both combined, and that dead
putrid organic matter is the soil in which such plants mostly thrive. Fliigge
tells us that in addition to ground water, which is chiefly employed in
drinking and household purposes, the water which flows on the surface of the
ground often serves as a means of transport of saprophytes, and at times of
pathogenic bacterin. In fact the water in gutters, streams and rivers is
particularly dangerous, because it not infrequently serves the double purpose
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of taking up and removing waste water of the most various kinds, and at the
same time supplying water for household purposes.

We give three other extracts, whence our readers can judge for
themselves as to the interesting matter between the boards of this

handsome volume :—

No wonder those ancient nature-watchers, the early inhabitants of Greece,
drew a broad distinction between the upper and the lower strata of our
atmosphere; the former of which they considered pure and fit for their
Olympian gods, calling it Ether, (alf7p), and Zeus, the dweller in ether
(alBepivaiwr) according to Homer (Il ii. 412; Od. xv. 523); whilst to the
lower stratum in which floated vapour, fogs, clouds, dust, motes and haze,
they applied the term air (dfp). Mountain ether to these quick-witted,
sensitive lovers of natural beauty was a delight, which stimulated their active
brains, whilst it invigorated their limbs, and sent a thrill of enjoyment
throughout their systems, that made life, health, vigour worth living for ; no
wonder then that their ideas of physical and mental perfection were associated
with the medium in which they supposed their gods to live ; and thus when
they represented their deities in sculpture, they strove to give them the most
perfect forms that men and women could be conceived to possess.

* * * X * *

Such was the glorious mountain view that stood out clear, distinct and
purple against the ruddy golden sky of a setting sun on the 21st of September,
1885, the date of my first visit to Orrest Head ; the purple of the peaks
merging into the dark green of the foliage of the lower heights of Hawk’s
Head and Claife Heights, which seemed to lie humbly at their feet, whilst the
broad waters of the lake, like an inland sea of molten silver, reflected their
solemn beauty, and thus enhanced the glory of one of nature’s grandest
displays of brilliant colour and perfect form, never to be forgotten.

* * ¥* * * *

When the earliest neolithic men appeared in this region, Britain may have
still been united to the Continent. But the connection was eventually broken.
It is obvious that no event in the geological history of Britain can have had a
more powerful influence on its human history than the separation of the
country as a group of islands cut off by a considerable channel from direct
communication with the mainland of Europe. Let us consider for a moment
how the disconnection was probably brought about.

For the two pages describing the process, we must refer our
readers to the book itself.



SYMONS'S MONTHLY METEOROLOGICAL MAGAZINK. 9

ROYAL METEOROLOGICAL SOCIETY.

THE annual meeting of this Society was held on Wednesday evening,
Junuary 18th, at the Institution of Civil Engineers, 25, Great George-
street, Westminster ; Dr. C. Theodore Williams, President, in the
chair. After the report had been read, and the Officers and Council
for the ensuing year had been elected, the President delivered an
address on “ The High Altitudes of Colorado and their Climates,”
which was illustrated by a number of lantern photographs.

Dr. Williams first noticed the geography of the plateaux of these
vegions, step by step, culminating in the heights of the Rocky
Mountains ; and described the lofty peaks, the great parks, the
rugeed and grand cafions, and the rolling prairie ; dividing them into
four classes of elevations between 5,000 and 14,500 ft. above sea-
level. He then dwelt on the meteorology of each of these divisions,
viving the rainfall and relative humidity, and accounting for its very
small percentage by the moisture being condensed on the mountain
ranges of the Sierras lying to the west of the Rockies ; also noticing
the amount of sunshine and of cloudless weather, the maximum and
minimum temperatures, the wind force and the barometric pressure.
Dr. Williams quoted some striking examples of electrical phenomena
witnessed on Pike’s Peak (14,147 ft.) by the observer of the U.S.
Weather Bureau, when, during a violent thunderstorm, flashes of
lightning and loud reports of thunder, with heavy showers of sleet,
surrounded the summit, and brilliant glow-discharges, like jets
of rose-white flame, jumped from point to point on the electric wire,
while the cups of the anemometer, which were revolving rapidly,
appeared as one solid ring of flame, from which issued a loud rushing
and hissing sound. The climate of the parks is, however, Dr. Williams
considered, of more practical interest; and in these, magnificent
basins of park-like country, interspersed with pines, and backed by
gigantic mountains, are resorts replete with interest for the artist,
the sportsman, the man of science, and the seeker for health. Most
of them lie at heights at from 7,000 to 9,000 ft., but snow does not
usually remain long on the ground, while Herefordshire cattle in
excellent condition are able to fatten on the good herbage, and to lie
out all the winter without shed or stable. Dr. Williams predicted for
these parks a great future, as high-altitude sanitaria for the American
continent, especially as several of them have been brought within
easy distance of Denver, the Queen City of the Plains, by various
lines of railway. The resorts on the foot-hills and on the prairie-
plains, at elevations of 5,000 to 7,000 ft., include, besides Denver,
Colorado Springs, Manitou, Boulder, Golden, and other health
stations, which can be inhabited all the year round, and where most of
the comforts and luxuries of American civilisation are attainable in «
climate where not more than half a day a week in winter is clouded
over,where the rainfall is only about 14 inches annually, most of which
falls during summer thunderstorms, where the sun shines brightly
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for 330 days each year, and where the air is so transparent that
objects 20 miles off appear close at hand, and high peaks are
calculated to be visible at a distance of 120 miles. Dr. Williams
summed up thus :—The chief features of the climate of Colorado
appear to be—(1) Diminished barometric pressure, owing to altitude,
which throughout the greater part of the State is not less than
5,000 ft. ; (2) Great atmospheric dryness, especially in winter and
autumn, as shown by the small rainfall and low percentage of
humidity ; (3) Clearness of atmosphere and absence of fog or cloud ;
(4) Abundant sunshine all the year round, but especially in winter
and autumn ; (5) Marked diathermancy of atmosphere, producing an
increase in the difference of sun and shade temperatures varying
with the elevation in the proportion of 1° for every rise of 235 ft. ;
(6) Considerable air movement, even in the middle of summer, which
promotes evaporation and tempers the solar heat ; (7) The presence
of a large amount of atmospheric electricity. Thus the climate of
this State is dry and sunny, with bracing and energizing qualities,
permitting outdoor exercise all the year round, the favourable results
_ of which may be seen in the large number of former consumptives
whom it has rescued from the life of invalidism and converted into
healthy, active workers; and its stimulating and exhilarating
influence may also be traced in the wonderful enterprise and un-
ceasing labour which the Colorado people have shown in developing
the riches, agricultural and mineral, of their country.

The annual meeting was preceded by an ordinary meeting, at
which the following gentlemen were elected Fellows of the Society :—
Dr. M. H. . Atkinson, Dr. J. Chapman, Dr. W. Ewart, Dr. C.
(xibson, Mr. W. Hanmer, Mr. H. H. Harding, Dr. A. Hardwick,
Dr. E. Norton, Dr. D. A. Reid, Mr. A. L. B. Tindall, B.A,,
Mr. C. J. Wood, M.Inst.C.E.

THE RECENT FROST.
(Continued from p. 177 of Vol. XXVII).

In pursuance of the line of thought suggested in our previous
note, we have extracted from the Daily Weather Reports the 8 a.m.
temperatures, during the fortnight December 25th to January T7th,
at 36 stations, and append a summary of the results. The stations
are arranged according to their mean temperature at 8 a.m. during
that fortnight, and the result is to bring again into marked
prominence the mildness of the S. and W. of Ireland and of the
Scilly Isles. On five, out of the fourteen days dealt with, Valentia was,
at 8 a.m., the warmest place in Western Europe from whence reports
were published. We are startled by the discrepancy between Scilly
and Jersey, the latter being returned as scarcely warmer than
Abherdeen ; but Jersey is a Meteorological Office station, and as that
office spends large sums in inspecting its stations, we accept the
values ; still, 1t seems very strange that on the average of a fortnight,
Jersey was 11°8 colder than Scilly. It will be seen that Scilly
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was nearly 6° warmer than Nice ; no wonder that we hear that a
Syndicate has endeavoured to secure all the available land in Scilly
for horticultural purposes.

But why not do the same in the S.W.
of Ireland—Valentia, for instance, which is even warmer ?

Although the numbers of frosts run in fair accordance with the
mean 8 a.m. temperatures, they do not do so absolutely; and the
lowest minima are still more irregular ; they are apparently affected
by (1) proximity to sea, and (2) by the severe cold on the 6th. By
the bye, it will be seen from p. 16 that our interpretation of the
Braemar telegram was strictly accurate.

Temperatures from December 25th, 1892, to January Tth, 1893,

Number Min. during the period.

COUNTRY. STAlLION, of Days

below 32°
at 8 a.m. Temp. Date.

Portugal ..., Lasbon ....... 453 0 37 Dec. 29th & 30th.
Treland.......... Valentia ....... 43-3 0 29 4th.
England ........ Scilly...........| 431 0 30 3rd.
Ireland.......... Roches Point..| 42-0 1 26 3rd.

France .... .. Nice ... .. 373 1 27 3rd.
Ireland.......... Belmullet...... 369 2 25 3rd.
Scotland ........| Shetland ...... 362 3 24 5th.
Ireland.......... Mullaghmore.| 357 4 24 3rd.

vy ereeneee Malin Head...| 354 1 20 2nd.
Wales........... Pembroke..... 349 3 24 2ud.
Scotland ....... Stornoway.. ... 3477 5 22 5th.

Fronce....... Perpignan .y 347 6 25 6th & 7th.
Ireland.......... Donaghadee...; 34'1 4 25 26th.

France....... Biarrity .. ... 339 8 18 4th.
Wales..... ..... Holyhead.. ... 333 6 29 Several days.
Scotland ....... Wick ........... 327 3 12 6th.
England ........ Ramsgate...... 319 6 19 4th.
Ireland.......... Parsonstown..| 316 5 15 3rd & 4th.
England ........ Jersey.......... 31-3 5 20 2nd & 3rd.
Scotland ........; Aberdeen...... 303 6 12 6th.

' vereeso.] Ardrossan..... 30°1 10 21 6th.
England ........ Yarmouth..... 29-7 10 20 3rd & 4th.
Scotland ....... Leith............ 206 8 13 6th.
England ..... .. Shields ......... 284 11 13 6th.
Scotland ....... Nairn........ .| 267 n 8 6th.
England ........ London ........ 247 14 15 5th.

33 eeseenes York ........... 238 12 8 5th.

’s .| Cambridge. ..| 22-8 13 10 »  Bth.

5y eeneeees Oxford...... ... 22-5 14 14 Dec. 27th & 28th.

vy eereenns Loughboro’....| 213 13 9 27th.

France ..... Lyons .......[ 200 14 11 2nd & 3rd.
Germany .... Berlin........ 19-3 12 3 7th.
Belgium. ..... Brussels.....| 193 14 10 5th.

France ....... Paris ... 185 14 10 Dec 30th&Jan.2nd
Sweden . ......|  Stockholm .. g 14 1 Dec. 26th.
Germany .. .. Munich .. ... 14 —4 2nd.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JULY, 1892.

[
Absolute. Average. Absolute. |TotalRain. 2
STATIONS. Maximum.| Minimum - e

HEN IHIFAAE

(Those in italics are | g | ; B | ¢ |Max.|Min, | A K g sa |8 & | B Bl g
South of the Equator.)) 8 |5 | & |3 g = =1 g 138
B[R & |A .

e T e e T ° 0-_1(;) ° ° linches| -

England, London ...... 8177 | 3! 46319705 | 52:2{ 504 | 7111290 416/ 162 | 9|65
Malta...cveeenererenn......| 954 | 121 66°3) 22 | 8674 70'8| 66°0 | 69 } 146°5( 61'7| 41 1109
Cape of Good Hope ..| 709 | 29a; 396! 12 | 607 464} ... .. | 618 | 16|57
Mauritius.................. 76°0 (1,4b] 588! 27 | 746 647 59-7 | 78 | 121°9| 501 3'10 | 19 | 45
Caleutta.................... 925 8| 75925 874 78-0| 78'8 | 88 | 158-3| 744(10'35 | 20 ' 83
Bombay..................... 890 [ 6| 750|29 846 | 785| 768 | 85 | 1422| 72:2(23'86 | 29 | 9°1
Ceylon, Colombo ......... 87°2 | 20| 743)22 850 77°7| 73-5| 81 |151'5| 70°0| 1'10 | 15 |68
Melbourne.................. 625 | 31| 34330 548 40°6f 42°3 | 82 {1122 28:2| 144 | 14 |6°4
Adelaide .................. 636 4| 36'5| 29 580 43:3| 420 | 76 | 127°9| 28°'1| 261 | 13 | 6°1
Tasmania, Hobart......| ...
Wellington ............... 600 |19} 325) 31} 518 42°9] 41'6 [ 79 | 990 25°0(12°17 | 21 | 58
Auckland .................. 62:0 | 22 ) 39°0' 14 573 47°0; 47-% | 84 [ 114°0( 30°0| 5°01 | 17 | 60
Jamaica, Kingstou...... 948 (11| 71'0: 2¢f 894 73:5) 70°6 | 74 20 8|52
Trinidad ................| 920 1] 6701 29 | 863 738 72°0 | 87 | 152°0| ... (15356 | 25} ..
Toronto ......o.cevverenin 935 | 28 | 440! 1| 788 | 57:6] 59-7 | 73 | .. | 40°5] 250 | 14 |40
New prumswick, Mo |12 455 7782 | 537) 5741 [ ev| .. | - | 391 |13 |40
Manitoba, Winnipeg...| 858 | 5| 41'9; 28 | 765 | 532 .. | .. | .. e 1357 |10 | 400
B Al 7a2 o7 457020 | 652 | 505|514 | 82| . | . | 87| 9|50

a And 30. b And 28. ¢ And 21, 29,

REMARKS.
Mavra.—-Mean temp. 77°'4. Mean hourly velocity of wind 89 miles. The sea
temp. rose from 77°-0 to 80°‘0. Thunderstorm on 2]st. J. SCOLEs.

Mauritivs.—Mean temp. of air 0°7 above, dew point 0°'4 above, and rainfall
*77 in. above, their respective averages. Mean hourly velocity of wind 129 miles, or
1'0 above average; extremes 26°4 on 16th and 20th and 1°9 on 22nd ; prevailing
direction, E.S.E, C. MeLprUM, F.R.8.

CevLoN, CoromBo. —Thunderstorms occurred on the 1st, 21st, 22nd, and 23rd,
and lightning alone was seen on the 14th and 24th. F. C. H. CrLARkE, Lt.-Col. R.E.

Melbourne.—Mean temp of air 0°-2, and rainfall *31 in, below their respective
averages. Mean temp. of dew point 0°Y, humidity 2, and amount of cloud 0-1
above their averages. Squally on 3 days; heavy dew on 11 days; hoar frost on 6
days; fog on 4 days ; hail on the 8th. Lnnar halos on 5 days.

R. L. J. ELLery, F.R.S.

Adelaide.—Mean temp. 0°‘1 below the average of 35 years. The nights were
colder than usual, the mean min. being 1°2 below the average. The temp. on grass
fell below 32° on 8 nights, the lowest reading being 28° 1 on the 29th. The rainfall
was ‘02 in. below the average. Moderate to heavy rains fell generally in the southern
parts of the colony, but in the far north extremely dry weather continued.

C. Toop, F.R.S.

Wellington. —A very wet, unpleasant month ; almost constant rain, except for a few
days in the middle ; heavy rain 11th and 12th. 3'51in. ; snow on the hills round the
harbour on 5 days; hail on 3 days; fog on 3 days; lightning on 26th. Rainfall
nearly twice the average, and with one exception the greatest in any month during
28 years. Mean temp. 0°-3 below the average. R. B. Gore.

Auckland.—On the whole a wet and stormy month, but with several spells of fine
weather. Mean temp. precisely the same as the average. Rainfall half an inch in
excess, T. F. CHEESEMAN.

KingsTox, Jamarca. —Rainfall only one-tenth of the average. R. JoHNSTONE,
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SUPPLEMENTARY TABLE OF RAINFALL,
JANUARY, 1893.
{For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met, Mag., Vol. XIV., pp. 10 & 11.]

Div. STATION. Total Div. STATION. Total
‘ | Rain. Rain.
| \ in. in.

II. | Dorking, Abinger Hall., 232 XI. | Builth, Abergwessin Vie.| 3-01
,» | Birchington, Thor ...... . 204 ,, | Rhayader, Nantgwillt..| 4-00
,, | Brighton Prestonvnlleltd‘ 187 ,, | Corwen, Rhug ........... 1-95
’e Hallsham .................. L2715 ,» | Carnarvon, Cocksidia ...| 2:04
,» | Ryde, Thornbrough ...... 2238 »» | I. of Man, Douglas ...... 244
,» | Alton, Ashdell............ ] 2-36 XII. | Stoneykirk, ArdwellHo.| 2-09
{I1. Oxford Magdalen Col.... 1-81 »» | New Galloway, Glenlee| 2°63
v Banbury, Bloxham ...... , 21 »» | Melrose, Abbey Gate...| 1-36
,» | Northampton, S&d"cbruuk‘l 159 XIII | N. Esk Res. [Penicuick]] 130
,,» | Alconbury .. 150 ,» | Edinburgh, Blacket Pl.. 71
.. | Wisbech, Bank House.. l‘ 1'68] XIV. | Glasgow, Queen’s Park.| 114
Iv. Southend .................. | 169 XYV. | Islay, Gruinart School..| 408
,,» | Harlow, Sheering ... .. ' 1-62] XVI. | Dollar........ ............... 205
,» | Colchester, Lexden....... 1-37 ,» | Balquhidder, Stronvar..| 568
,. | Rendlesham Hall ...... 220 ,» | Coupar Angus Station..| 1-18
,, | Diss . 311 ,, | Dunkeld, Inver Braan..| 1-91
. | Swaffham ............ ... | 2115 ,, | Dalnaspidal H.R.S. 412
V. | Salisbury, Alderbury..., 1-59} XVII. | Keith H.R.S. 2-28
,, | Bishop’s Cannings ...... I 238 .» | Forres H.R.S. 1-87
,» | Blandford, Whatcombe .| 272 | XVIIL. | Fearn, Lower Pitkerrie.| 171
,» | Ashburton, Holne Vic....| 5°30 ,» | Loch Shiel, Glenaladale| 1167
., | Okehampton, Oaklands.| 3-83 ,» | N. Uist. Loch Maddy ...| 346
,, | Hartland Abbey ......... 306 ., |Invergarry ............... 458
,» | Lynmouth, Glenthorne.| 3°11 ,,» | Aviemore H.R.S. ...... 2-89
,,» | Probus, Lamellyn ...... 310 ., | Loch Ness, Drumnadrochit| 2°16
,» | Wincanton,StowellRec.| 2:60] XIX. |Iavershin .................. 204
.» | Weston-super-Mare ...... 243 5y | Scourie ........c.ciiiianin.. 254
VI. | Clifton, Pembroke Road| 2:22 ,» | Watten H.R.S. ......... 2-27
,» | Ross, The Graig ......... 2-30 XX. | Dunmanway,Coolkelure; 6°62
,, | Wem, Clive Vicarage ...| 1°43 ,» | Fermoy, Gas Works ...| 3-91
,» | Cheadle, The Heath Ho.| 235 ,» | Killarney, Woodlawn ...| ...
»» | Worcester, Diglis Lock| 169 ,« | Tipperary,Henry Street| 2-98
,, | Coventry, Coundon ..... 1-83 ,» | Limerick, Kilcornan ...| 236
VIIL. | Ketton Hall [Stamford]] 1-45 » | Enmis..... ... .l 229
s, | Grantham, Stainby ...... 201 ,» - Miltown Malbay.. ......| 3°39
,» | Horncastle, Bucknall ...| 1-47| XXI. | Gorey, Courtown House| 3°58
, Worksop, Hodsck Priory] 1°37 »» | Mullingar, Belvedere...| 2-25
VIII. | Neston, Hinderton ...... 1-04 ,»» | Athlone, Twyford ..... 2°42
,» | Knutsford, Heathside...| 1-24 ,» | Longford, Currygrane...| 2-07
,» | Lancaster, Rose Bank...| 1-33] XXII. | Galway, Queen’s Coll...| 2:35
,,» | Broughton-in-Furness..| 293 ,s | Crossmolina, Enniscoe..| 3-36
IX. | Ripon, Mickley ......... 160 ,» | Collooney, Markree Obs.| 2:77
,» | Scarborough,South Ciifff 1-81 . Ballinamore, Lawderdale| 2-60
,» | EastLayton[Darlington] 1-81 } XXIIL | Lough Sheelin, Arley ..| 212
,. | Middleton, Mickleton..| 1-46 »s | Warrenpoint ............ 363
X. | Haltwhistle, Unthank..| 1-31 ., (Seaforde .................. 2-94
,» | Bamburgh.................. 1-24 ,» | Belfast, Springfield .....| 294
,» | Newton Reigny ......... 144 y» | Bushmills, Dundarave...| 2-02
XI. | Llanfrechfa Grange . ..., 259 s, | Stewartstown ............ 285
,, | Llandovery ...............| 234 ,, |Buncrana ................ 2-85
,, | Castle Malgwyn ......... 257 . | LoughSwilly,Carrablagh| 2-82
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. No. of
RAINFALL. 2% || TEMPERATURE. [Yights

STATIONS. ~§'§ 32°

Div. Roman numerals denote the { Differ- | Greatest ""g in. o |
[?i‘ihv(_eisioc;luz)f the Annual Tables to Total ;e:;c; Zf‘#élﬁfs ; 5 Max. Min g g

which each station belongs.] Fall. | average |— 5‘5‘ 9| &

1880-9. |Dpth| Date ol Deg. |Date | Deg. [Date.[8 | §

inches.| inches. | in.

I London (Camden Square) ...| 1-44(— 18] -26| 9 | 17 || 527 | 81 {154| 5 {14[24

I1. Maidstone (Hunton Court)...| 2:20,4 65} 50116 | 19} ... | ...

’s Strathfield Turgiss ............ 230+ 49] 39| 9| 22 |152-2| 23¢/ 100 5 (17|27
1. Hitchin ...... ..ocovveiiinennnnn. 1654 11| 36| 26 | 21 || 510 31 |12'0{ 4 |19|...
»s Winslow (Addington) .........| 2:08 |+ 27| *45{ 26 | 17 ||53°0| 81 | 80| 5 18|25
[v. Bury 8t. Edmunds (Westley)] 1-85|+ 38| <41{ 26 | 20 || 50-0| 31 {11-0] 3. ..|..
’ Norwich (Cossey) .....oceuven.e. 2:1814 69 85) 26 | 17 )0 ... | .. oo ]
V. Weymouth(LangtonHerring)| 2:04|— 30| -42| 14 | 18 |[[51-0{ 23 [ 180 3 {14]...

» | . | Torquay, Babbacombe... ..... 3:40/4+ 58]1-02| 28 | 15 || 53-1| 24 | 186! 8| 724

s [@ | Bodmin (Fore Street) ......... 8:56|— 45 75! 28 {24 |l .. | .| oo | oo |l
VLZ | Stroud (Upfield) .............. 213~ 07| -38| 30 | 19 || 54-0) 30 [ 16-0| 4 log|
»» {3 | ChurchStretton(Woolstaston)| 2:05(— 11} ‘69| 26 | 21 || 50-0| 81 | 17:0] 2 [18{24

s |© | Tenbury (Orleton) ............ 2281+ -14] ‘46| 28 | 16 || 540 | 31 | 15-8] 5 {13120
VIL[Z | Leicester (Barkby) ............ 152|— 24| 44| 26 | 19 {530 30 | 7-0 (3, 4|22/26
- Boston .........ccociiieennie. 1474+ -08; 30| 5] 10 j51°0| 31 {120| 5 [19]...

’s Hesley Hall [Tickhill}......... 1:54|— 231 421 81|15 (54031 | 90} 5 i21]...
VIIL Manchester(PlymouthGrove)l 1'57|— 89| -31| 6 | 14 || 54:0| 31 [130| 4 1916
IX. Wetherby (Ribston Hall) ..} 57— 1-32| 28] 7| 4 ... | ... | o | i ||,
’ Skipton (Arncliffe) ............ 2.50|— 3°14| 42 31 | 17 || 500 | 24d] 90 ] 5 1.

’s Hull (PearsonPark) ..... ......| 1'22|— -55| ‘18| 26 | 18 |{ 54-0| 31 {10-0| 5 |16/25

. Newcastle (Town Moor) ...... 1791 — -02| 66|81 15| ... { -«. | ... | ...[.]..

’» \ Borrowdale (Seathwaite)...... 6:90(— 5-28(1°211 28 | 19

XL|g ( Cardiff (ELY).vesveereeeeerorenas 2:46|— 83| 4630 |16 (| ... | .| ... | .. [
’e ﬁ Haverfordwest ............ ..... 3°89|— 53| 71| 26 | 19 || 51°3| 24d| 150 2 {1522

s (< ) Aberystwith, Gogerddan...... 275(— 78 6526 {14 ... | ... | .. } .. . |..

,s 1= { Llandudno............ ........... 1-48/— 80} 2781 |19} oo | -4 o d .0t
XIIL Cargen [ Dumfries] ...... e 180} — 1-97| -64] 28 | 13 || 516 | 23 | 15°4] 5 [13]...
' Jedburgh (Sunnyside)......... 17414 -02| 65] 14 | 11 || 50°0 23 | 7:0| 6 [16l...
XIV. Old Cumnock ..... ............ 177(— 222 -21{22 |2 || ... | -~ | ...
XV. Lochgilphead (Kilmory) ..... 390 — 2-24( 58| 25 | 20| ... | ... {18:0} 1 J19]...
» | | Oban (Craigvarren) ............ 3-49 651 25 1 18 || 500 30 }19°0} 2 (11]...

b5 | | Mull (Quinish).................. 3-34/— 2:33] 871 25|21 ..
XVI. 3 Loch Leven Sluices........... 1'50(— 1-40{ -20{ 8af 11
ys» [= | Dundee (Eastern Necropolis) 1-25{— -72| 20! 68 19 |[52-2| 23 1197| 6 |15...
XVIL|@ | Braemar ........................ 1-981— 71 191 21 [ 23 ({472 24 |—40] 6 17|24
. |3 | Aberdeen (Cranford) ... ... 2:67| ... | 34| 16 | 26 || 52:0| 28 | 10:0| 5 l13]..
XvVin Strome Ferry..................... 5:98/— ~-01| -69] 25|23 ... |- coo e o
v Cawdor [Nairn] ............... 1-87-— -30| 23| 24 | 20 .
XIX. Dunrobin .......cccoovvviennnnn, 2571+ 11| 86 17 | 15 || 54°0| 19 ] 17-0{ 6 {13]...
» | 8. Ronaldsay (Rosherry)......| 241|— 54| 38| 16 | 25 | 47:0| 17¢ 25:0| 4 |13 "
XX. Darrynane Abbey............... 4-56 .. |72 5] 22 -
- Waterford (Brook Lodge) ...| 4-11|+ -55| 94| 7! 18| 530]|23)17°0] 3|10/ .

4 |& | O’Briensbridge (Ross) ...... 216 ... | 37| 15 | 21 || 520 20/{ 200} 3| 9.
XXI.|Zz | Carlow (Browne’s Hill) ...... 3:07{+ 17| *81] 31 {181 ... R R I I
»» {5 | Dublin (FitzWilliam Square)| 2-24|+ 38| 51| 31 | 19 | 54°0| 30 | 202 "3 | ahe
XXIl.| | Ballinasloe .................... 2:27|— 81} 32 15| 21 || 50-0| 30]16°0(8, 4|13|...
,» 12 | Clifden (Kylemore) ......... .. 7281 ... (1402524l b T
XXIiI Waringstown .................. 2:291— 36 *43] 29 | 16 1 53-0| 23 [15-0| 3 (1520
’ Londonderry (Creggan Res.).| 2-75|— 67| 67{ 15 [ 25| ... | ... ... (... [
'y \ Omagh (Edenfel) ............... 286|— ‘16| ‘46| 15 | 23 || 50°0 | 239| 15-0 | 3 |10}14

aAnd9,29,31. bAnd 8, 16,28 ¢And 30. d And 31. ¢ And 18, 19, 22, 23, 24. f And 25.
g And 24, 30.

-} Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON JANUARY, 1893.

ABBREVIATIONs.— Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. fpr
Minimum; T for Thunder: L for Lightning; T § for Thunderstorm ; R for Rain; H for Hail;
§ tor Snow.

ENGLAND.

STRATHFIELD TURGIss.— A fair and mild month on the whole, but with two
sharp snaps of frost, from 3rd to 3th, and on 16th, Grass min. on the 5th, 89°1.
Black Hellebore in flower on the 18th ; Winter Aconite on the 22nd.

ADDINGTON. —Intense frost during the first week, particularly on the 4th
and 5th. The frost that set in on Decembier the 22nd hardly left us until the
21st of this month, but after the 22nd much milder weather prevailed. The first
day of the month had a max. temperature of 30°, the last day a max. of 53°.

Brry ST. EpMuyps.—R or 8 fell on 20 days, mostly in small quantities.

Laxcrox Herrina.—The severe weather which began on December 24th
lasted to January 16th, and for 24 days the ther. did not rise above 40°-0.
Only on the last day of the month did the min. temperature exceed 41°, and
the mean 9 a.m. temperature (33°°3) was 3°'7 below the average of 21 years.
The last days of the month were wet and damp with fogs on the 25th and 31st.
Fine lunar halos were seen on the 26th and 27th,

BaBBACOMEBE. —A cold, showery, variable, rather dry and fine month, with
a great rise of temperature from the min. of 18°-6 on 3rd to the max of 53° 1
on 24th. No B was measured in the 14 days ending on the 5th, but 1'02 inches
fell on 25th, mostly in heavy showers, with H and L from 0°35a.m. to .45 a.m.
on 29th. Cold from 1st to 17th, and very cold and dry on Ist, 2nd, 3rd and
15th. Warm from 18th to 20th, 22nd to 26th, and 28th to 31st, especially on
the last two days. The mean temperature rose 23°-5 from 25°-8 on 2nd, to 49°-3
on 3lst. The shade max. rose above 50° on eight days (all occurring after the
17th), but did not reach 40° on ten days. Glazed frost on morning of the 16th.
Gales on eight days. S on six days, whitening the ground on 14th. Soft H on
9th. H on 14th and 29th. Fo: on 8th, 9th and 25th. Solar halos on 19th, 27th
and 31st. Lunar halo on 27th.

BopMix.—A mild month to begin with. Not much R until after the 24th.
Gales of wind on the 16th and 17th, and 28th and 29th. Primroses picked on
the 25th.

Stroup, UpriELD.—Snowdrops and crocuses in flower on the last two days
of the month. On the 6th about an inch of 8 fell, and 2 inches on the 13th.
S.W. gale at night on 30th. Frost on 18 consecutive days, from 1st to 18th.

WooLsTASTON. —The frost continued with great severity, and with repeated
falls of 8, till the 15th, when a very slow thaw set in, the frost frequently
returning at night. Mean temperature 34°9.

TeNBURY, ORLETON.—The tirst half of the month was very cold, but from
the 17th to the end of the month the weather was much warmer. Mean
temperature for the month nearly 2° below the average of 32 years. A great
fall of 8 occurred on the 5th, 6th and 7th, covering the ground, about 12
inches deep on the average. Heavy R on 29th, flooding brooks. § on five days.
Fog on three days.

MaNCHESTRR, PLYMOUTH GROVE.—S on the 6th, 7th, 15th and 17th. Very
thick fog on the 4th, with severe frost, and thick fogs on the 16th and 17th.
From the 18th to the 25th the weather was mostly mild, damp and foggy, and
the last 3 days were as mild as May, and birds singing. Mean temp. 36°-3.

WALES.

HavERFORDWEST. —The frost of the first half of the month was one of the
most intense and persistent recorded ; the day temp. ranging as low as 26°, and
seldom higher than 34°. During the first 12 days 8 fell heavily ; the depth on
the level varying in different localities from 7 to 9 inches, but in high places it
drifted to the depth of many feet. After the second week, the weather,
although cold, became stormy and wet, and the last week was very wet. The
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month ended mild.  During the first week the wind blew from the N.E., and
E., the remainder of the month from N.W., 8.W., and S,

GOGERDDAN.—A cold and sunless month throughout. 8 2 inches deep on
6th, 3 inches on 7th, and 2 inches on 14th,

SCOTLAND.

CarceN.—The severe frost experienced during the last 10 days of December,
continued for 7 days in this month, and is the severest continued frost recorded
here since January 1881, when the mean temp. for 20 days, was 23°'5. The
late frost, which continued for 17 days, shews a mean temp. 27°'7. The ground
was frozen to a depth of 11 inches. and on some of the lochs ice was as much as
14 to 15 inches thick. The last 16 days of the month were unusually mild, the
mean temp. of the period being 43°°1, which is only about 2° below the mean of
April. Rainfall very deficient.

JEDBURGH.—The weather was cold and ungenial during the greater part of
the month, with continued frosts. Root crops, especially on low lying ground,
much injured. 8 on the 14th 64 inches deep.

Brasvar.—Observations commenced in 1856, and the lowest temperatures
observed have been : —

1860 Dec. 25th ......... Min. in air —11°°0 Min. on grass —11°0

1881 Jan. 17th ......... sy 3y sy — 3978 s 3y 3y — 3-8

1882 Dec. 15th ... o 890 . . 1190

1893 Jan. 24th ......... s ae 5y — 4°°0 o s — 9970
IRELAND.

DARRYNANE ABBEY.—A mild month ; only two or three slight night frosts ;
a good deal of fog in the middle of the month ; strong winds and heavy seas
in the last week. Primrose in flower on the 14th ; daffodil on the 30th.

(O’BRIENSBRIDGE, Ross.—The month began with sharp frost, the mean temp.
of the 3rd, being 25°-4 ; after this the temp. rose and continued high during
the remainder of the month. An average number of rainy days, but the
quantities small. Some squalls, but no severe storm. All spring bulbs coming
into flower.

DusLiN,—The promise of a cold month offered by very severe weather during
the first ten days or a fortnight was not fullfiled. So decided was the recovery
of temp. after the 15th, that the mean of the whole month scarcely fell below
the average. The mean of the lst to 14th inclusive, was 36°0, and that of
15th to 28th, 44°3. Solar halos were seen on the 15th and 25th ; a lunar halo
on the 28th ; foggy on 4 days; high winds on 18 days, reaching the force of a
gale on 4 days, viz. : 7th, 8th, 16th, and 28th. ; H fell on 4 days ; 8 or sleet on
3 days. Temp. in screen exceeded 50° on 7 days.

EpenrFEL. —The hard black frost that commencing on Christmas Day marked
the exit of 1892, continued till 5th January, when a heavy fall of snow followed
and afterwards light drifting 8 and high easterly winds till 9th, with gradually
increasing temp. The remainder of the month was mild and open with con-
siderable rainfall, but high average barometer.
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THE SANDGATE DISASTER, MARCH 3rp, 1893.

THAT the pleasant little Kentish watering place should have suffered
so severely as it has must be a source of regret to all, and the catas-
trophe is the more regrettable because (whatever one may think
about the Local Board) one can have nothing but pity for a class
who rarely receive much pity—viz,, the lodging-house keepers, who,
finding their houses twisted out of shape, have suffered almost worse
than by a fire, while they are, of course, unprotected by any
insurance.

The papers, on March the 5th, announced in bold type, ¢ Earth-
quake at Sundgate”  The earth had indeed ¢ quaked,” and wrought
havoc analogous to that of the real ‘“earthquake” at Colchester
in 1884, but the cause of that was deep in the earth ; that of the
present trouble is superficial, and as far as we can at present judge,
1s wholly meteorological.

Sandgate is built on a very narrow strip of land, slightly
above the level of the sea at high tide, west of Folkestone, and
between it and Hythe, while immediately to the north there is a
high rangze of chalk hills on which is Shorncliffe Camp, Sandgate
itself being south of the outcrop of the chalk. Without entering
into geological questions, all our readers will understand that the
green sands resting on the gault, when in a saturated condition, are
mcapable of resisting a downthrust. Therefore when (as we shall
show) a long wet period followed a fortnight’s sharp frost, and the
high land became waterlogged, a slip forward of the low ground was
a probable event, and the wreck of the houses upon it, inevitable.

Moreover, while the Sandgate disaster is by far the most serious
one, small slips have occurred in many other parts of the country.

This, by-the-bye, is one strong argument against the theory which
has been put forward to the effect that the disaster at Sandgate is
traceable to the vibration produced by blowing up the hull of the
“ Benvenue,” which was wrecked on that coast in 1892,

We may as well dispose of this part of the subject at once :—

MarcATE.—Extensive falls of cliff continue to take place along the Thanet
coast. At Margate, especially on the east side of the town, the falls recently

VOL. XXVIIL C
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have been very heavy. The town council have purchased the foreshore beyond
the borough boundary, and a scheme has been mooted for building a sea wall,
the probable cost being put down at £10,000.

BroaDsTAIRS. —At Broadstairs large falls have taken place close to the new
Victoria Gardens.

RAMSGATE.—At other parts along the coast considerable inroads have been
made, especially in the neighbourhood of Ramsgate.

FoLkestoNe.—In consequence of the heavy rains, there was a serious land-
slip near the Warren Inn, Folkestone, on Wednesday night (22nd February),
A large quantity of soil fell on the railway, and traffic was delayed while the
line was being cleared.

We have heard of slips in other places, near Reigate, also upon
the Brighton line, and we were ourselves in a Great Western train
delayed by part of that very well made line having slipped.

The following extract from the Kenfish Guazette, published five days
before the Sandgate disaster, gives a vivid idea of the condition of
that ordinarily dry corner of England more than a week before the
catastrophe occurred : —

EXTRAORDINARY RAINFALL AND FLoODS.

“Weather of a most extraordinary character has prevailed during
the past week. Sunday (February 19th) was the warmest day for the
time of year we have had for twenty years, but by Monday (20th) the
thermometer had fallen considerably, and rain commenced to fall at
about eleven o’clock in the evening, and continued without inter-
mission throughout the whole of Tuesday (2lst) and Wednesday
(22nd). Almost two inches of rain fell during the 33 hours follow-
ing its commencement. Snow and sleet were intermixed at times
with the rain. On Thursday (23rd) rain and sleet fell heavily at
intervals. The river is much swollen, and at places has overflowed
its banks. As a consequence much damage has been done, houses
and other property being completely flooded. At St. Stephen's the
whole of the fields adjoining the river are under water, which in
some places is from one to two feet deep. The storm-water drain-
pipe running under the road, outside the late Colonel Horsley’s
house in St. Stephen’s, and which near this point is reduced in size,
was unable to bear the pressure put upon it and burst, flooding St.
Stephen’s-road and the gardens near. Twelve yards above this
another drain proved unequal to its task, bursting and making it
necessary to form a temporary bridge of planks for the passage of
pedestrians. This has made the road so unsafe that it has been
necessary to have a watchman stationed there.”

“A considerable amount of damage has also been caused in and
around the villages in the neighbourhood of Canterbury. Not only
are the public footways in the immediate neighbourhood of the
river submerged, but several of the lawns and gardens of riverside
residences are also under water.  Since Tuesday morning (21st) the
river Stour has been greatly swollen, and the current exceptionally
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swift. The fields adjoining Mr. S. Williamson’s property, near
Westgate, present an appearance that has not been witnessed for
the past ten years; they are one great sheet of water. For a con-
siderable distance along the Whitehall-road the path is immersed to
a depth of from six to seven inches, and a bridge that communicated
between Mr. Williamson’s residence and his garden, and runs over
the river, has been entirely swept away, not even a beam of it
remaining. At the bottom of Black Griffin-lane, where there are
several plots of land under cultivation, the flooding is serious, and
St. Peter’'s-lane presented a sorry spectacle ; three or four houses
are inundated to the depth of several inches, and the householders
have, in consequence, been compelled to live upstairs. The same
state of things exists at Camnden Terrace, St. Peter’s-place, the living
rooms of three houses being flooded.”

“We shall have ‘ Venice in Canterbury ’ if the rain continues. In
St. Peter's-lane, on Thursday (23rd), all that was wanted was the
city barge and the bridge that was washed away at Westgate, and
the illusion would have been perfect.”

“ The railway between Ashford and Folkestone has been flooded
during the week, but not sufficiently to impede the traffic.”

“ At South Ashford, on Tuesday (21lst), the road was flooded to
such a depth that ladies had to be conveyed across the *ford” on
trolleys. and the South-Eastern Railway workmen had considerable
difficulty in getting to the factory. Many who would not care to
wade to work, ‘lost a quarter ’ instead. In the lower parts of the
town, basements generally were flooded, and a humane resident in
Bridge-street found it necessary to carry his pig upstairs, where it
was temporarily quartered ip the back bedroom.”

As regards the actual damage at Sandgate, and its cause, the
following paragraphs will be of interest :—

¢ Mr. Bromley, surveyor, reported that he had examined 73 houses, 44 of
which were quite safe, five of which could be restored, and 24 of which were
unsafe for habitation. The result of the proceedings was considered by the
Board as most satisfactory and reassnring, and calculated to restore public
confidence.”

‘‘ Practical men all agree more or less in their opinions on this point—the
subsoil being of green sand is of such a treacherous nature that, lying as it
does upon the gault, a slippery, impermeable clay, the subsidence may continue
very much further before it finds a settlement. Some of the gaps in the walls
and the earth have widened to-day, and in some cases buildings have sunk
further to the extent of several inches. In the area affected by the subsidence
there are very few, if any, houses which are not out of line or do not show
cracking. Up to the present time the subsidence has not extended any further
into the town. It is estimated that one-half the rateable value of the town
has been practically destroyed, the total rateable value being about £10,000.”

¢ The idea is that a large quantity of water had accumulated on the soft,
springy sides of the hill above the town, and caused the upper strata of sand

to slide seaward. The ground has long been held to be dangerous, and it is
C 2
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thought probable that the recent blowing up of the Benvenue hurried the
catastrophe.”

“ The subsoil of the cliff being soft green sand, resting upon slippery gault
clay, and probably charged with water from the late heavy rains, it is thought
that the upper stratum came down by its own weight, after the low spring
tides, which had lessened the pressure from the sea at the base of the cliff.”

“ A very remarkable phenomenon has occurred along the foreshore not far
from low-water mark, where there has been a distinct upheaval of sea-bed.
During the space of a tide a ridge about four or five feet in height wasformed.”

The local authorities seem to have been very anxious to prove
that the disaster was due to the blowing up of the Benvenue. They
applied to the Local Government Board to send down an Inspector
to examine and report, but he attributed it to excess of water in the
soil, and said nothing about the Benvenue. Then they applied to
Mr. Baldwin Latham, C.E., and the following is an abstract of his
report :—

“ The slip extended 1,100 yards, and the chief cause had been,
probably, the scouring action of the sea on the beach. He did not
think it would be a very serious matter to prevent a further extension
of the slip. The remedy was to tap the hill by the insertion of
drains at a sufficient depth in the ground where the subsidence had
taken place, the drains coming out at what appeared to be the natural
outlet for the springs. In proof of this theory he instanced the case
of the Military Hospital, where the slip had abruptly stopped, the
reason being that sufficient drains were laid from the hospital to the
sea which carried off the water. At a cost of about £1,000 the Board
could meet the present requirements, and prevent a further exten-
sion of the damage.”

In conclusion, we give a few details as to the rainfall, and in the first
place quote the following letter, which shows that heavy as was the
fall on the 21st and 22nd at some of the stations quoted in the table,
it was even heavier at Canterbury :—

To the Editor of the Meteorological Magazine.

S1R,—Since Monday last the rainfall here has been very large.
The rain began to fall on Monday, the 20th, at about 10 p.m., and
continued almost without intermission till Thursday morning, and
the amount collected in the rain-gauge during that time measured
2:22 in. The prevailing wind was W. and S.W.

The Stour is very much flooded, but is now going down.

Yours truly,

L. E. METCALFE.
Harbledown, Canterbury, Feb. 24th, 1893,
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Rainfall in East Kent, February, 1893.
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It will be seen that at Hythe, which is within a mile or two of
Sandgate, rain fell on 18 out of the last 19 days of February, the
If that was
not calculated to produce a saturated soil, we do not know what

total for the month being about double the average.

would be.
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THE JANUARY FROST.

WE thought that the note in our last number would be all that was
necessary to print upon the above subject, but our table dealt only
with the frost up to January 7th, and it subsequently hecame much
more intense upon the Continent. Two very interesting a.rtlcles
upon the subject have appeared, one by Prof. Van Bebberin Das
Wetter, the other by Padre Denza in the Bullctino Mensuale for
February, 1893. ]

Referring those who desire to study the subject to those articles,
and expressing our indebtedness to them for nearly all the facts
which we present in an entirely different arrangement, we proceed
to give—first, a table of the lowest temperatures recorded at many
European stations (and two in Siberia), and secondly, a word or two
by way of comment.

" Absolute Minima in Shade, January, 1893.

Country. Station. Temp.| Date. Country. Station. Temp. [Date,
Ttaly ...... Rome............ 22:1| 14 | Austria........ Vienna......... .. — 76 17
Spain ..... Madrid ......... 212 4 |Germany...... Neufahrwasser.[— 7:6| 14
Algeria ...| Laghouat....... 21-2| 21 | Bohemia....... Prague............ — 94| 17
Austria...| Trieste.... . 17-6|13-14 Germany...... Berlin............. — 94|19
France .. | Nice............. 176 3 | France......... Belfort... ........ —130| 18

, .l Marseilles...... 15'8| 17 | Eur. Russia. | Wilna............. —166| 17
Italy ...... Pesaro........... 15-3| 14 | Germany...... Memel............ —166| 16
France ...| Cette ...... . ... 14:0] 17 | Roumania..... Bucharest.. ...... -—184| 15
Italy ...... Turin........ ... 50| 19 | Germany...... Swinemunde ...[—22-0| 18
Belgium..| Brussels........ 32! 16 | Bulgaria....... Sofia.............. —23-8| 17
France ...| Gap........... .. 14| 18 |Sweden ....... Haparanda ... .. —310| 15

5 .| Paris............. 14| 16 | Eur. Russia..| Moscow.......... —328| 1

v y, -..| Kasan............ —32'8| 3
Germany.| Hamburgh..... —04| 18] ,, s» .. Archangel. .....|—382| 2
France....| Clermont....... —40] 18| ,, s»» ...| Ekaterinenberg [—38-2| 4
Denmark.| Copenhagen .. |[—4-0| 18 | Asiatic,, ...|Barnaul.......... —49-0| 11
Germany.| Breslau ......... —76] 151 ,, ys .| Tomsk ........... —50-8} 11

Having plotted upon a map of Europe these values—those given
in previous numbers of this Magazine, and others, such as the
Roumanian ones, published by M. Hepites—we draw from them the
following conclusions. We do not suggest that they are novel, but
the facts are certainly not sufficiently well known.

Take first Roumania, lying north of Turkey, and nearly in the
same latitude as Bordeaux. At the capital, Bucharest, the tempe-
rature, on January 15th, fell to —18°4, or more than 50° below
freezing. This, be it remembered, not on any lofty mountain, but
at less than 400 feet above the level of the sea, and about 500 miles
nearer the equator than London.

Again, take the mild places, with absolute minima of above 15°
and where do we find them :—Sicily, Corsica, Southern Italy, Lisbon,
Trieste, on the Adriatic; Nice, on the Riviera; Laghouat, in
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Algeria ; Madrid, Marseilles, London, Shields, Yarmouth, Ardrossan,
Jersey, Ramsgate, Holyhead, Biarritz, Perpignan, and in almost all
parts of Ireland.

Or, on the contrary, take minima, such as we rarely have in
England —minima below zero of Fuhrenheit’s scale. Where do we
find them ? Our table shows it with sufficient clearness. In Eastern
France, Germany, Austria, Hungary ; and ever increasing in severity
aswe pass Eastwards: Moscow and Kasanwith —32°-8, Archangel and
Ekaterinenberg with —38>-2] and if, crossing into Asiatic Russia our
table stops with Barnaul —-49°-0, and Tomsk —50°8, it is not either
because thermometers could go no lower, or because it could not be
colder, but because the records from Yakutsk have nat been received.
Severe almost beyond the comprehension of many persons as is a
temperature of —50°8, 4.e., 82>:8 degrees below freezing point, there
is little doubt that at Yakutsk it was colder still,

REVIEWS.

Metcorological and other Observations made in connection with the Total
Solar Eclipse of January 1st, 1889, at Willows, California, by
Wixscow UproN and A. LAWRENCE RorcH. [Extract from
Aunnals Astron. Obs., Harvard, vol. xxix.] 4to. 34 pages, 2 plates.
J. Wilson and Son, Cambridge, Mass. 1892.

WE have read this through with great care. Each of the observers
was in every respect perfectly, indeed exceptionally, gifted for the
work. They had good instruments, a good site for placing them in,
and the atmospheric conditions were on the whole favourable, and
(almost needless to add) the printing and editing is of the excellence
usual with all Harvard publications; and yet the impression left
upon our mind is that but for the third word in the title [other] the
time, fatigue, and cost of a journey of several thousand miles right
across the United States were of far greater value than the results
secured.

That the obscuration of the sun must produce effects analagous to
those of sunset upon temperature and humidity seems so obvious
that it might have been known from the earliest times, and as a fact,
thermometric observations of the cooling of the air due to partial and
to total solar eclipses have been made for more than a century and a
quarter ; and the fact of the lowest point of temperature being
reached some minutes after the greatest phase, has been known
upwards of seventy years, for Luke Howard, in his account of the
eclipse of September 7th, 1820,* says, “The lowest temperature was
observed about seven minutes «ffer the greatest obscuration.”

As regards increasing humidity, we have a record of the actual
deposit of dew as early as 1706,+ by Dr. J. J. Scheuchzer, of

* Climate of London, 2nd ed., vol. iii., p. 32.

+ Mr. Ranyard, in ‘‘ Observations made during Total Solar Eclipses ”
[Memoirs R. Ast. Soc., 1879], p. 217, quotes J. Joaquim de Ferrer, of 1806, as
the first to notice it
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Zurich, who sent an account of the eclipse of May 12th, 1706, to
the Royal Society, and concluded, * A sensible cold was felt, and a
dew fell on the ground.”

We have an impression that we have lately seen a circular pro-
posing that in future eclipse expeditions special attention be devoted
to observations of atmospheric pressure. Thirty-five years ago, at
the foot of a table giving about three hundred barometer readings
during the eclipse of March 15th, 1858,* Mr. Glaisher, F.R.S., put
the following note, “ No special remark is needed upon this table,
there being no special change of readings which can be attributed to
the eclipse,” and a similar result has been arrived at over and over
again—even the wonderful curve at Caroline Island in 1883 turning
out to represent not a change in pressure, but the application of a
correction with a wrong sign !

Every one of these facts is proved over again in the memoir before
us, the whole being, as we have already said, as well done as possible.
Grant all that, and one cannot help comparing the cost and the
benefit, and wondering whether if the time and the money had been
applied to tabulating and discussing some of the thousands of records
now in existence it would not have produced a more useful contribu-
tion to meteorology.

We reserved from criticism the portion of the memoir devoted to
“other” observations, because that word ‘other” covers the
puzzling phenomenon of the so-called Shadow Bands, of which we
believe that no satisfactory explanation has yet been given, and
unfortunately this memoir does not help us. We think, however,
that their study belongs rather to the astronomer and to the physicist
than to the meteorologist, whose observational work in connection
with solar eclipses is, we think, completed.

Das iilteste Berliner Wetter-Buch, 1700-1701, von Gulifried Kirch und
seiner Frau Maria Margaretha geb. Winkelmann. Herausgegeben
von G. Hellmann. Berlin, 1893, 4to.

Dr. HELLMANN has certainly done well to print this first meteorolo-

gical journal kept in Berlin, but we are much surprised that it

should be the first. Putting aside Merle’s MS. (which is very similar
though more than 350 years older), we have in England regular
weather journals with instrumental measurements of the depth of
the fall of rain 23 years before this record begins, and only three
years later we have a table of barometric heights and wind directions
whence the general form of a cyclonic storm can be traced. We
thought that England was late in such matters, but these facts do
not support that idea. True, this is described as the oldest Berlin

Weather Journal, which by no means excludes the possibility of

there being many older ones in other parts of Germany—in fact,

Dr. Hellmann, in his Repertorium, p. 963, quotes 1576 as the date of

* Report of the British Meteorological Society for 1858.
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the “First weather observations at Dresden.” Perhaps some day
he will print a few pages of it.

It is curious that the MS. whence this pamphlet has been
reprinted is not in Germany but in the Crawford Library at Edin-
burgh Observatory. Dr. Hellmann had been hunting for the MS.
n various German libraries without success, and then on reading
through the Crawford catalogue, found that the journals had been
purchased by Lord Lindsay (now Lord Crawford), and formed part of
his magnificent present to the Royal Observatory of Edinburgh. The
entire M. journals kept by Kirch and his wife form upwards of
1,000 quarto pages of old German writing; to decipher and copy
them would take much time, and naturally Dr. Copeland is unable
to send the MS. abroad. However, a German resident in Edinburgh
kindly undertook to copy the commencement, i.e., from August to
December, 1700, and the whole of 1701. Dr. Hellmann's preface is
very interesting, for he has been successful in tracing the early
history of Miss Winkelmann, and of her observations before her
marriage ; her study of astronomy with the peasant-astronomer,
Christoph Arnold ; her meeting there with her future husband,
Gottfried Kirch (who had been working with Hevelius); their
marriage, and removal from Guben to Berlin; the husband’s death
and the wife’s subsequent efforts to maintain herself and family.
All this may have little to do with meteorology, but it is most
gracefully told, and gives a great insight into the conditions of
scientific work in the olden time.

In the part of the journal dealing with the frost of December,
1701, Kirch quotes some temperatures, and Dr. Hellmann tries (we
think, with success) to form some notion as to the scale, but he
expresses no opinion as to where the thermometer came from. It
does not agree precisely with any of the fifteen scales given in
Martine’s ““ Essays on the Construction and Graduation of Thermometers,”
but so much resembles II. and III., that we think that it was pro-
bably from Florence. With the thermometers which he used in
later years we are not now concerned.

ROYAL METEOROLOGICAL SOCIETY.

THE monthly meeting of this Society was held on Wednesday,
February 15th, at the Institution of Civil Engineers, 25, Great
George-street, Westminster, Dr. C. Theodore Williams, President, in
the chair.

Dr. J. H. Davies, Mr. G. F. Deacon, M.Inst.C.E., Mr. A. S. Helps,
and Mr. R. H. Jeffery, B.A., were elected Fellows of the Society.

The President referred to the loss which the Society had sustained
by the death of Mr. H. F. Blanford and of Mr. G. M. Whipple,
both of whom were at one time Members of Council, but who had
each retired on account of failing health.

The following papers were read :—

1. “Report on the Phenological Observations for 1892,” by Mr. E.
Mawley, F.R.Met.Soc. The Royal Meteorological Society has, for a
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number of years past, collected observations on natural periodical
phenomena, such as the date of the flowering of plants ; the arrival,
song, and nesting of birds ; the first appearance of insects, &c. These
observations were supervised and discussed by the Rev. T. A. Preston
until 1888, since which time they have been under the direction of
Mr. E Mawley. The year 1892 was on the whole very cold and
backward. The frequent frosts and dry weather during the first five
months greatly retarded vegetation, and consequently all the early
wild flowers, were very late in coming into blossom. Bush fruits
and strawberries were, as a rule, good and fairly plentiful. Plums
and pears were almost everywhere a failure, and apples were con-
siderably under the average. The wheat crop was a very ligzht one,
owing in part to the attacks of blight brought on in many places by
the frost in June. Oats, beans and peas were much under the aver-
age, while barley was the chief crop of the year. Potatoes, turnips
and mangolds were above the average. During August butterflies
were very numerous, the clouded yellow butterfly exceptionally so.

2. “Relation between the duration of Sunshine, the amount of
Cloud, and the height of the Barometer,” by Mr. W. Ellis, F.R.A.S.
This is a discussion of the observations made at the It oyal Observa-
tory, Greenwich, during the fifteen years 1877-91, from which the
author arrives at the following conclusions :—From F ebruary to Octo-
ber, there is on the whole distinct probability of increased sunshine
and correspondingly less cloud, with increase of barometer reading, the
increase o sunshine with increased barometer reading being especially
marked in the monthe from April to September. The winter in
all conditions of the barometer is uniformly dull. The conclusion is,
of course, a general one. It might be interesting to group results of
this kind with respect also to different winds, but a period of fifteen
years is one prolably altogether too short on which to found so
extended an inquiry. But it is evident, on the whole, that high
barometer in summer presages increased sunshine, that the effect is
less pronounced in early spring and late autumn, and that it becomes
slightly reversed in winter.

3. *“ Winter Temperatures on Mountain Summits,” by Mr. W. Piffe
Brown. In this paper the author gives the lowest winter temperature
recorded on the summit of Y Glyder fach, 4 miles E.N.E. from
Snowdon, and 3,262 feet above sea level, during the last 25 years.
The thermometer used is an ordinary minimum ; 1t is serecned
against radiation above by a large thick slab of feldspar porphyry,
and on the east, west, and south by a chaos of huge blocks of the
same, standing, leaning, and prostrate, many of them over 100 tons
in weight ; while to the north a steep slope of similar blocks falls
away. The minima recorded range from 9°in the winter of 1891-2
to 26° in the winters of 1876-7 and 1884-5, the mean of the 23
records, being 16°3. The President, Dr. Marcet, Mr. Scott, and
Mr. Symons took part in the discussion, the main point raised being
how far the results were liable to be vitiated by the possible ““snowing
up ” of the thermometer.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, AUGUST, 1892.

[~
Absolute. Average. Absolute. |[TotalRain. E
STATIONS. Maximum,. Minimum. b g‘ 8.8,
(Those in italics are | g | & | g |Max.| Min, SE g 5(/52 g g‘ f’; 'é. '§
South of the Equator.)) & |§ | § |3 gl 1A 21818
3] =] = R —_—
N Q - o .—0- -_T) o 0__15 o © inches

England, London ...... 821 | 17 431)11( 726 53:7( 529 | 74 {126°7| 3873|306 | 17 (57
Malta....ooccoveenerannnnins 992 1] 678\ 10| 874 71-2f 67:0 | 68 | 1537 61-4] ... .. |09
Cape of Good Hope ..| 787 | 14 ( 386 11| 61°5 469| ... .. {461 | 1260
. Mauritius.................. 75 9 ( 59821751 65°3| 616 ( 76 [1274] 502|380 [ 16 | 56
Calcutta 910 | 14 | 74°7| 23 | 868 7731 783 | 88 | 156'5| 74'2( 886 | 15 {73
Bombay .| 857 [ 25 73:6| 31823 | 762 755 | 88 |142°6| 71113656 | 29 { 92
Ceylon, Colombeo .., ..... 864 | 10| 72-3| 13| 848 [ 76-5( 71-2| 78 | 1500 70-0{ 1'86 | 15 | 6'4
Melbourne.................. 668 {201 310} 5579 43'4| 44-1 | 79 | 121°3| 25°5| 2:05 | 16 | 6°6
Adelaide ................. 67°5 | 16 | 37°6| 10 | 61'0°] 47-2| 458 | 76 [ 140-0| 30-1| 263 | 20 | 65

Tasmania, Hobart......
Wellington e 610 | 30 36-8| 13 | 554 457] 431 | 78 | 112:0| 27-0| 585 | 16 | 47
Auckland .................. 65°0 | 30 390] 2| 602 48°9| 48-8 | 80 { 118-0| 30°0| 434 | 20 | 62
Jamaica, Kingston...... 90°5 {2,28( 70°1| 11 { 88°6 7291 720 | 801 ... 1-09 8 [ 44
Trinidad ......... ........ 91'0 | 19a| 67:0( 4 | 809 704 725 | 83 [ 1540 ... 921 | 251 ...
Toronto ....... cereeeesnanns 91-5 9| 501|29]| 765 58-6| 60-8 | 78 4481 399 [ 16 | 53
N retomrn  Hesz | 17| 420! 236 729 | 545 sg0 78| . | .. | 699 | 16|63
Manitoba, Winnipeg...| 900 | 15 | 40-9' 29¢| 76°1 52:1 .. | ... we | 373 |13 | 479

British Columbia, }

Esquimalt ... J57 (20| 472 27 | 692 | 511| 538 (84| .. | . | 72| 736

a And 23,24. b And 27. ¢ And 30.

REMARKS.
Macvra.—-Mean temp. 78°°4. Mean hourly velocity of wind 65 miles. The sea
temp. rose to 82°'0. Lightning on 22nd and 27th. J. ScoLrEs.

Mauritius.—Mean temp. of air 1°-0 above, dew point 2°'4 above, and rainfall
1:63 in. above, their respective averages. Mean hourly velocity of wind 11°6 miles,
or 0'6 below average ; extremes, 26°-9 on 3lst and 1°-8 on 29th. Prevailing wind
ES.E. to E. C. MeLpruUM, F.R.S.

Melbourne.—Mean temp of air 0°°1, of dew point 2°'0, humidity 5, amount of
cloud 04, and rainfall *22in., above their respective averages. Squally on 3 days;
heavy dew on 10 days ; hoar frost on 4 days ; fog on 3 days ; hail on the 1st. Lunar
halos on 3rd and 6th ; lightning on the 25th. R. L. J. Eriery, F.R.S.

Adelaide.—Mean temp. 549°1—just the average (54°0). The dry weather over
the northern areas broke up during the latter part of the month, and nice rains fell,
The southern districts were, as has been the case all through the winter, favoured by
good rains. C. Topp, F.R.S.

Wellington.—Up to the 6th, fine weather, with fresh N.W. wind ; showery on 6th
and 7th, then fine weather from 8th to 13th, with moderate wind ; the remainder of
the month generally showery. Prevailing wind N.W. Mean temp. 2°5, and rainfall
*65 in. above the average. R. B. Gore.

Aucklond.—A warm and moist month, with no heavy gales or other exceptional
features. Mean temp. slightly above the average ; rainfall also slightly in excess.

T. F. CHEESEMAN.

Kingsron, Jamarca.—Rainfall one-fourth of, and temp. also below, the average.

R. JorNsToON.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, SEPTEMBER, 1892

Absolute. Average. Absolute, {TotalRain. ;:’
STATIONS. Maximum.| Minimum, . ! ;; = a B .
! e ’ Max, | Min Eg ‘i ;g :§ :":: % E
in i 3 . . X, .| = ' = ~ @ ~
Sggffi;l?}t:t‘z‘;ﬁaggj.) E L £ s ol Elg2 88| & |A|T
£~ A = R ‘; I
—o—_ _( T o @ ° 0100 ® il:xches .
England, London ...... 73°6 {19 | 367 | 18| 6577 | 490 | 484 ;74 [ 118+ 28-0 | 212 |13 [ 571
Maltae.oereveeen s 952 | 4 ‘ 622 | 11 | 81°0 | 677 | 641 | 75 | 1445 | 584 | 328 | T |25
Cape of Good Hope ...| 75 4381 | 13| 61°3 | 477 | ... 2:51 |12 )62
Mauritius................. 776 |17 611 | 3| 750 | 648 | 591 [ 72 [127°0| 512 | 141 |21 |57
Calcutta............ —— 92:0 | 20 | 75'7 | 30 | 878 | 78:0 | 78'4 | 88 [157-4| 74'1 | 760 | 17 | 66
Bombay......... | 859 | 28 | 783 | 1825 | 755 | 749 | 87 [ 1393 | 70-8 (1873 [ 23 | 76
Ceylon, Colombo.........| 87°0 | ... | 743 | 11 | 857 | 774 | 71°5 | 77 | 159-0| 675 | 1'12 | 8 |48
Melbourne............ ..| 712 | 18] 341 | 13| 607 | 456 | 464 | 79 | 1211 28-0 | 2:30 |11 ...
Adelaide .. ... L6 | 4428 |12 656 | 482 | 467 | 72 [138-0| 328 | 236 | 12 | 578
Tasmania, Hobart......| .o -
Wellington ............... 620 | 18 380 | 13 | 572 | 4574 | 42'8 | 74 {115-0| 33-0 | 5°01 | 18 | 46
Auckland .................. 64°0 | 24 | 405 | 12 | 614 | 49°0 | 481 | 77 |127°0] 340 | 338 | 20 160

Jamaica, Kingston...... 917 |19 1699 [ 23 [ 885 728 (712 | 77| .. | .. | 31510
Trinidad ...coove veenen, 930 | 27 | 670 | 15a] 887 | 70-5 | 726 | 85 | 1540 630 [ 357 | 17 | ...
TOronto ...........vee...n 797 | 4416 | 20 | 693 | 510 | 525 |78 | .. |36'8 | 312 |10 ‘42
New Brunswick, 767 | 4340 [30|675|447 555 [ 76| .. | .. |305 |10 #0
Manitoba, Winnipeg...| 818 | 17 | 315 |15 | 682 | 423 | .. |wn| . | .. | 86| 8|56
B ey 702 | 8405 | 29| 630 | 480 | 514 |90 | .. | . | 409 |11 60

a And 21.
REMARKS.

MarLta.—Mean temp. 73°'1. Mean hourly velocity of wind 7-7 miles. The sea
temp. fell from 82°-0 to 76°'8 Thunderstorms on 6 days, and lightning on 5 other
days. J. Scovres.

Mauritius.—Mean temp. of air 0°6 below, dew point 0°7 below, and rainfall
‘06 in. below, their respective averages. Mean hourly velocity of wind 139 miles, or
1'8 above average ; extremes, 27'8 on 10th, and 18 on 22nd ; prevailing direction
E.S.E. C. MrLprUN, F.R.S.

Melbourne.— Lightning on evening of 2nd. R. L. J. ErLery, F.R.S.

Adelaide.—Pressure very unsteady, with great range, the min. (29231 in.) being the
lowest ever recorded here. The mean temp. was slightly (0°'3) below the average,
and rainfall was -06in. above the average. Good rains fell generally over the Colony,
especially over the northern districts, where a severe drought had prevailed since the
beginning of the year. C. Topp, F.R.S.

Wellington.—The early part of the month was generally fine, with light wind ; from
8th to 11th showery, with strong winds; from 12th to 18th fine, with light wind or
calm ; from 19th to the end of the month showery, unpleasant weather. Mean temp.
0°+4, and rainfall ‘75ip., above the average. Earthquakes on 25th—a few slight
shocks after 1 a.m., N.E. to S W. R. B. GORE.

Auckland.—A showery and unsettled month. Rainfall half-an-inch, and mean
temp. 0°'5, above the average. T. F. CHEESEMAN.
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Div. STATION. fotal 1 Div. STATION, Total
ain. Rain.
' in, in.
II. | Dorking, Abinger Hall.| 422 XI. | Builth, Abergwessin Vic.] 989
»» | Birchington, Thor ...... 382 s» | Rhayader, Nantgwillt..| 8-70
,» | Brighton PrestonvilleRd| 3-36 »» | Corwen, Rhug ...........| 5-12
,, | Hailsham .................. 3-81 ,» | Carnarvon, Cocksidia ...| 445
,» | Ryde, Thornbrough ...... 371 ,» | I. of Man, Douglas ...... 557
., |Alton, Ashdell............ 494 XII. | Stoneykirk, ArdwellHo.| 352
IIT. | Oxford, Magdalen Col...| 254 »» | New Galloway, Glenlee| 6-71
,» | Banbury, Bloxham ...... 2-66 ,» | Melrose, Abbey Gate...| 347
.»  Northampton, Sedgebrook! 2°51| XIIL | N. Esk Res. [Penicuick]] 520
5 | Alconbury ...... ..., ..l 177 ,» | Edinburgh, Blacket Pl..| 2-63
,» | Wisbech, Bank House..| 2:31] XIV. | Glasgow, Queen’s Park.| 294
IV. | Southend .................. 2:85 XV. | Islay, Gruinart School..| 8°17
,» | Harlow, Sheering ... .. 2:80| XVI. | Dollar........ ......... ..., 463
,» | Colchester, Lexden....... 3-01 ,» | Balquhidder, Stronvar..| 892
,. | Rendlesham Hall ...... 251 ,» | Coupar Angus Station.. | 3°05
5, | Diss v 271 ,» | Dunkeld, Inver Braan..| 509
,» | Swaffham .................. 252 ,,» | Dalnaspidal H.R.S. ... 7°59
V. | Salisbury, Alderbury...| 3+66] XVII. | Keith H.R.8, ...... .....| 168
,» | Bishop’s Cannings ...... 4°30 ,» | Forres HR.S. ....... ...| 230
,» | Blandford, Whatcombe.! 5+64 | XVIII. | Fearn, Lower Pitkerrie.| 2°03
,» | Ashburton, Holne Vic....[| 11:29 ,» | Loch Shiel, Glenaladale| 1074
,» | Okehampton, Oaklands.| 7-24 s»» | N. Uist. Loch Maddy ...| 536
,» | Hartland Abbey ......... 4-58 ,, |Invergarry ... 8-67
,» | Lynmouth, Glenthorne.| 6-23 ,,» | Aviemore H.R.S, ...... 3-87
,» | Probus, Lamellyn ...... 512 ., | Loch Ness, Drumnadrochit| 487
,, | Wincanton,StowellRec.| 3-90| XIX. | Invershin .................. 3:19
, * Weston-super-Mare ...... 359 ,, | Scourie ..............c.unis 262
V1. | Clifton, Pembroke Road| 4-58 ,,» | Watten H.R.S, .........] 202
,» | Ross, The Graig ......... 274 XX. | Dunmanway,Coolkelure| 9°23
»» | Wem, Clive Vicarage ...| 2-61 ,, | Fermoy, Gas Works ...| 3°80
,, | Cheadle, The Heath Ho.| 321 ,,» | Killarney, Woodlawn ...| 715
,» | Worcester, Diglis Lock] 2-02 ,. | Tipperary, Henry Street| 3°'83
,» | Coventry, Coundon ..... 3+59 ,, | Limerick, Kilcornan ...} 3°07
VII. | Ketton Hall {Stamford]| 2-10 5, | Ennis..... ...l .| 5086
,» | Grantham, Stainby ...... 2-11 ss | Miltown Malbay......... 5-17
., | Horncastle, Bucknall ...| 2-72] XXI. | Gorey, Courtown House| 316
»» | Worksop,Hodsck Priory| 2-66 ,» | Mullingar, Belvedere...| 334
VIII. | Neston, Hinderton ...... 2-88 ,,» | Athlone, Twyford ...... 275
,, | Knutsford, Heathside...| 2-90 ,, | Longford, Currygrane...| 3-27
,» | Lancaster, Rose Bank...| 5:33| XXII. | Galway, Queen’s Coll...| 4-87
,» | Broughton-in-Furness..| 10°12 ,» | Crossmolina, Enniscoe..| 7-47
IX. | Ripon, Mickley ......... 397 ,» | Collooney, Markree Obs.| 4-08
,s | Scarborough,South Ciiffi 3-19 ., | Ballinamore, Lawderdale, ...
,» | EastLayton[Darlington] 8:10 | XXIII. | Lough Sheelin, Arley .. 298
,» | Middleton, Mickleton..| 367 ,» | Warrenpoint ............ 424
Haltwhistle, Unthank..] 4:00 ,, |Seaforde .................. 354
,» | Bamburgh.................. 254 ,, | Belfast, Springfield ...... 436
,» | Newton Reigny ......... 455 ,» | Bushmills, Dundarave... 319
XI. { Llanfrechfa Grange ..... . s, | Stewartstown ............ 419
,, | Llandovery ............... 613 ,, |Buncrana .................. 3:88
Castle Malgwyn ......... 4-64 »» | LoughSwilly,Carrablagh| 3°49
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. No..

RAINFALL. 33 | TEMPERATURE. |Yuh

STATIONS. 2% e

Div The R erals denote the { Differ- | Greatest ; 2 M 7 2.
. num : s i 2 |
[diveisiogxmc:ifuthe Annual Tablesto | rotal gloct‘; mlf agé&?s Z= ax. AMin. =l

which each station belongs.] Fall. | average ittt ;g‘.; — — & |

1880-9. [Dpth| Date| ™" || Deg. |Date | Dea. |Date |5 |¢

inches.| inches. | in.

L London (Camden Square) ...| 2-87 |4 99| 44| 27 | 22 || 570} 19 [25'1| 6 { 6|

IL Maidstone (Hunton Court)...| 3'65(4 1-85{ -67| 21 | 24 | ... | .. B A

» Strathfield Turgiss ............ 351|4 1'51| 45| 25 | 25 || 570 17 |202| 6| 7/l
I11. Hitchin ...... c..coveiiininnnnn. 3:08|4 1-33| 60 21 | 19 56:0| 19 | 250 5 (10]..
»s Winslow (Addington) ......... 2:4214+ 26| 33121 | 20 || 57-0| 19 (240 6 | 9|1

I Bury 8t. Edmunds (Westley); 3-05|4- 1+49| 98] 21 | 18 || 54:0| 19 |18°0| 6 |...|..
’ Norwich (Cossey) ...covuvienn... 2:12|4 53| (70| 21 |18 ... | ... ... ]
Weymouth(LangtonHerring)| 366 |4 1-06| 46| 27 | 22 |1 53-0| 18 [ 280 | 25 | 4]..

»s | . | Torquay, Babbacombe... ..... 4744 167(1°01| 25 | 23 || 559{ 7 30425 | 1|k

s, |2 | Bodmin (Fore Street) ......... 649 |4+ 1°50(1°00( 25 | 25 || ... | ..o | oo | e [
V1. 5 Stroud (Upfield) ............... 3374+ 81| 59| 15|20 || 55-0| 19 | 27-0| 24 | 6|.
0 ChurchStretton(Woolstaston)| 4-03 |4~ 158} 58{ 25 | 24 1| 585 | 19 | 25°0 | 24¢[11|1}
s @ | Tenbury (Orleton) ........... 36314+ 1°15| 56| 25 | 21 || 583 | 19 (256 | 6 { 8l
VII. E Leicester (Barkby) ............ 2:32(4 51 81| 21 | 20 ||58-0| 19 | 210 5 |15
. BOSEON v v evsemeenreeenenen, 2-15(+ -47] 73| 21 | 13 |/ 58-0| 19 |26-0| 6 | gl.

- Hesley Hall [Tickhill]......... 2-28|+ 73| 51| 21 | 15 || 58-0| 19 |24°0 | 26 | 8|..
VIIL Manchester(PlymouthGrove)[ 3-38 |[4- 1°33| 52| 9 | 22 |/ 58°0} 19 | 26°0 | 27 | 7|1
[X. Wetherby (Ribston Hall) ...| 1-83|+ -25| 53| 27 | 9 "
. Skipton (Arncliffe} ............ 10:24 |+ 5°55/1°94) 9 [ 21 || ... | ... | oo | o L0
vy Hull {PearsonPark) ..... ...... 2'84(+ 1:04| *48) 21 | 16 || 57-0{ 19 | 25°0 | 26d]12/14
X. Newcastle (Town Moor) ...... 266+ 1-26] 91} 26 | 17 | ... ol

' Borrowdale (Seathwaite)...... 2099 |+ 8-35(4°96| 13 | 22 el
XL|eg ( Cardiff (Ely).c.coviiinninnininnns 5724 258 67| 25 | 22 | ... U R
' ﬁ Haverfordwest .................. 520 |4 1-°08(1-51| 26 | 24 | 514 3 |[24'9| 28 | 5| §

s | ) Aberystwith, Gogerddan...... 481 |4+ 1-55) 84! 1|21 | ... e

,» |& U Llandudno............ ........... 247+ 55| 43125120 4| ... | | o L
XI1. Cargen [ Dumfries] ............ 551]4 1-86(1-29| 13 | 20 || 50-8 | 19 | 196 | 28 | 6|..
s Jedburgh (Sunnyside)......... 2-67]+ 1-16| 55| 27 | 16 || 56-0 | 10 | 200 | 28 | 9|.
X1V. Old Cumnock ..... ..c.oeen.n.. 4414+ 91| 78| 7¢ 19 coe | e e
XV. Lochgilphead (Kilmory) .....| 6:87 |+ 1°181-37| 9 22 || .. 17:0 | 24 |16]..
» | | Oban (Craigvarren) ............ 608 741 17 | 25 0525 | 18 [ 24°0| 25 | 7|..

s A Mull (Quinish) .................. 587+ 40| ‘87| 17 18 . P P
XVLi< ¢ Loch Leven Sluices ........... 430+ 1551 60| 10a| 16 || ... S PR O I
v Eﬂ Dundee (Eastern Necropolis)| 2:90{+ -80| 70| 26 | 21 || 50-4| 18 | 236 | 13 | 9].
XVIL|@ | Braemar ......c..ccoocvnvannn.. 3-37|+ 01| 55 14 [ 19 || 477 | 1s | 90| 13 |16/
v |2 | Aberdeen (Cranford) ... ..... 275 ... 11°03] 26 | 20 || 48'0{7,20]/ 230 | 12 [11]..
XVIIl Strome Ferry...................o. 5:43|— 80| 84| 919 ) ... | .. ]
vy Cawdor [Nairn] ............... 3734 1:50| *95| 10 [ 18 || ... O O
XI1X. Dunrobin ...l 241+ 32| 37 14 | 14 || 53:0] 18 | 260 26 {...|..
vy U S. Renaldsay (Roeberry)...... 323+ 59| -T6| 14 | 24 || 47°0 | 18b| 25°0 | 24 } 8.
XX. Darrynane Abbey............... 6-02 94 4| 24 R R TV EOUR Y
’s Waterford (Brook Lodge) ...| 3'96(— ~-12| 73| 25 | 23 || 55°0f 2 ]22°0| 28 | 6|..

. [ | O’Briensbridge (Ross) ... 366 ... | 57| 121 (53016,19 250! 28| 6|
XX1.|Z& | Carlow (Browne's Hill) ...... 2:021— 16| 431 1 | 23 || . U R I
» |5 ¢ Dublin (FitzWillian Square)| 2:67 [+ 32| 48| 9| 22 | 56-4| 18 | 2670 | 25 | BJ1!
XXI11.ji=g } Ballinasloe L . 3324 54| h2| 1| 231500 .6,18/ 210 25 |11]..
sy I | Clifden (Kylemore) ......... .. 1007 e 101135 23 L | ]
XXI11 Waringstown ... 29414 49 56 ] 13 | 19 || 57°0 8 |20°0( 24 {101,
’s Lowdondeny (Creggan Res.).| 432{4 129 64| 12 | 22 e
' U Omagh (Kdenfel) o0 0 300]4 -31] 520 917 |I51:0| 185 25-0 | 27 11211

«wAnd 14, b And 19. ¢ And 25. d And 238, ¢ And 2¢.

+Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON FEBRUARY, 1893.

ABBREVIATIONS, —Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min,. for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain ; H for Hail;

8 for Snow.
ENGLAND.

STRATHFIELD TURGISS.—A very showery month, with only three days on
which R was not measured. A remarkable fall in barometric pressure occurred
on the 20th and 21st, and a sharp frost on the 6th, the grass min. registering
15;('18 ; weather rough and stormy at the close of the month. Land very wet and
sodden.

ADDINGTON.—A good deal of cold, stormy weather. Bar. very low from 20th
to 27th; reading on 2lst, at 9 a.m., 28752 in. (cor. and red.) On the 22nd,
23rd, and 24th, a remarkably even low temp. prevailed, the max. being 35%,
32°, and 34°, and the min. 35°, 32°, and 29°, a range of 6° only. On the even-
ing of the 25th, a large lunar halo was seen, followed next morning by a heavy
wind and rain storm. On the 23rd the ground was white with 8, and a big
flood occurred on the 26th.

Bury ST. EpDMUNDS.—A mild month after the 7th. Only three wetter
months of February have occurred since 1856, viz. : 1866, 3:36 in.; 1879,
3-36 in. ; 1883, 324 in.

LaNcroN HERRING.—A changeable, unsettled and very wet month. R fell
on 17 consecutive days from the 6th, and on none of these days was less than
‘03 in. recorded. Very stormy weather on the 10th and 14th, and at night on
the 25th. The 25th and 28th were bright sunny days, but on the evening of
the 25th, there was T and L, followed by R, and on the night of 28th, there
was a high wind ; the mean temp. at 9 a.m. (41°-5), was 1°'8 above the average
of 21 years. Solar halo on the 4th ; lunar halo on the 28th.

BABBACOMBE.—A warm, wet, damp and windy month, with a large excess of
S.W. winds. B on everyday except 5, and on 18 consecutive days from 6th
to 23rd ; 2°12 in. of R fell in the last 4 days, including 101 in. on the 25th,
most of which fell in heavy showers from 8.30 p.m. on 25th, to early morning
on 26th, with T and H.  Fine and sunny on 12th. Warm from !st to 4th, 7th
to 11th, 13th to 15th, and 18th to 21st. The shade max. rose to or above 50°
on 11 days, and failed to reach 40° on one day only. The R is the greatest in
February since 1884, when 510 in. fell ; the mean temp. (43°°3), is the highest
in February since 1885. Gales on 6 days; Hon 5; slight S on 4 days; solar
halos on 4 days; lunar halo on 28th ; fog on 4 days.

Boomin.—A mild month, with a large rainfall, and a large number of rainy
days. Only 5 days on which there was frost, and a little H on 2 days. Rather
stormy on the 9th, and also at the end of the month.

Stroup, UpFIELD.—L and T at 11.30 p.m. on 8th ; S.W. gales on the 10th
and 24th. *

WooLSTASTON. —A wet month, only 4 days without R. The last week was very
cold and 8 fell heavily on the 22nd. Mean temp. 40°'6. Gales on 9th, 10th,
and 24th ; Hon 9th.

TeENBURY, ORLETON.—The wettest and warmest month of February since
1885, the mean being 1°-7 above the average of 32 years, The last few days
were cold and cheerless, but the first part of the month was very warm and
pleasant. Great gales on the night of the 9th and 26th ; 8 on 22nd and 24th.

MANCHESTFR, PLYmouTH GROVE.—A fine month upon the whole. Very
stormy on the 9th ; slight 8 on the 24th and 8 and sleet on the 25th ; thick fog
on the morning of the 28th. Mean temp. 40°.

WALES.

HAavERFORDWEST.—One of the mildest and wettest Februarys in my record
of 44 years. A short, sharp, and destructive T8 occurred on the morning of the
15th ; it lasted from 8,45 a.m. to 9.15 a.m. ; the L was vivid and forked, and
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a large tree was literally split into fragments ; the T was very appalling, and a
storm of large H followed. This storm caused several horses to dash off,
in wild affright on the road leading into town, resulting in such damage to
one man, that be had to lose his leg. The month ended cold and stormy ;
prevailing winds, S.W.,W. and 8.E.

GOGERDDAN.—Stormy and very mild throughout the month, with scarcely a
gleam of sunshine.

SCOTLAND.

CARGEN.—A very variable and generally stormy month. The mean temp. of
the first 20 days, was 2°'5 above the average of the month, the last eight days,
5°-3 below it.  On the 26th 8 fell to a depth of 5 inches, with heavy sleet in
the afternoon. A sharp T8, accompanied by heavy H, occurred on the night
of the 7th, and a good deal of L was seen on the night of the 9th. A severe
gale was experienced on the 14th, and strong winds on several occasions.

JEDBURGH.— Weather on the whole fairly pleasant, and although there were
many rainy days, the heat of the sun soon dried it up. Farm work was little
retarded by the frost, but no cereals were sown. Many spring flowers in
bloom. T and L on the 8th, H showers on the 9th, 8 on the 26th and 27th.

OLp CuMNoCcK. —From the 7th to the 11th very stormy. Two loud peals of
T at 9 p.m, on the 7th. H on the 10th and 11th, 8 on 25th, 26th and 28th.

SoutrH RoNaLpsay, RoEBerRY.—The first week was fine, but afterwards the
weather was cold, wet and changeable.

IRELAND.

DARRYNANE ABBEY.—The first three weeks were wet and very mild. 8
fell at times on 25th. The last few days were cold, with sharp frost at night
on 27th. H on the 11th and 16th.

WATERFORD, BROOK LopGE.—Only five days this month without B. Several
heavy gales ; H on the 9th and 25th, 8 on 24th and 26th. Mean temp. 42°-2.

O’BrIENSBRIDGE, Ross.—A remarkable fall of six-tenths of an inch occurred
in the bar. on the night of 20th, but neither B nor storm followed. The temp.
was high until the 24th, but sharp frost was recorded on 28th. § on 25th,
26th and 27th.

DuBLix.—The month was wet, cold, stormy and clondy. R or 8 fell in
measurable quantity on 22 days, and on four days the wind reached the force
of a gale. The mean temp. was 42°7, or 0%°1 below the average. § or sleet
fell on seven days, H on six days, fogs occurred on three days. The amount
of cloud (6'8) was in excess of the average. High winds occurred on 11 days,
L was seen on the 7th, an aurora on the 16th, solar halos on the 15th and 28th,
and lunar halo on the 28th.

EpenrEL —With the exception of a few days of the first week, and the
whole of the last week, the weather of the month was persistently wet with
temp. rather above the average and a remarkably unsteady and low bar. The
last week was fine and dry, except for some light drifting 8 on 26th,
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THE QUEENSLAND FLOODS.

WE regret that we cannot place before our readers any official details
as to the rainfall which caused such terrible ruin in Brisbane at the
beginning of February. For most of the following information we
are indebted to various numbers of The British Australasian, and to a
friend, who has sent us the Melbourne Argus of February 11th, 1893.

Two subjects occupy nearly half of that paper—*“The Heat and
the Bush Fires,” and “The Queensland Floods.” It is rather
venturesome to jump at a conclusion from these two titles, but we
shall not be surprised if, when we do get full details, both results
are proved to have had one origin.

As regards the rainfall, the following are all the data we yet
have :—

¢¢ Brisbane, February 23rd, 1893.—The following are particulars from the
statistics issued by the Chief Weather Bureau, showing the rainfall for four
days ending February 3rd. The figures for February 2nd are phenomenal, and
exceed the records of any previous rainfall in any other part of the world :—

inches.

January 3lst ... 10°775
February Ist ... 20056
February 2nd ..o 35714
February 3rd ... 10°760
Total ..ol e 77°305

But the following paragraph says that the above record was not
obtained at Brisbane at all !

““ With regard to the phenomenal rainfall in the Blackall Ranges, the cause
of the flood, taken at Crohamhurst by Mr. J. O. Jones (77°305 inches in four
days, and 35714 inches in one of these days), it is well to point out that the
fall, tremendons as it is, does not constitute a world’s record. On June 16th,
1876, there fell at Cherrapanji, Khasi Hills, Assam, 40°80 inches in twenty-four
hours, and this stands as the record of reported rainfalls for this period.”

““The rainfall at Brisbane itself up to Tuesday morning [January 3lst or
February 7th ?] amounted to 19-42in., or 9-19in. more than in the great flood
of 1890.”

VOL. XXVIIL D
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““The total rainfall reported at the Brisbane QObservatory from January 28th
to February 20th was over 43 in., as compared with 5°30in. for the correspond-
ing period of 1892.”

The above two records seem much more consistent.

¢* Ipswich, February 4th.—The rainfall for the last 24 hours is 2 53 in.”

“ Toowoomba, February 6th.—The rainfall at Bundaberg since the 29th to
date is 2543 in.”

“ The rainfall at Coochin Creek, in the Blackall Ranges, and at Yandina,
from the 31st January to 8th February, was 80 in. and 73'36 in. respectively.

 Fifty miles north of Brisbane, at Mooloolah, 67 inches of rain fell in three
days.”

As regards general damage, the following narrative will give a
general idea. The loss is put at £1,500,000.

¢‘ Descending the great mountain which hems in the tableland, no trace is to
be seen of the flood which so recently overwhelmed the plains. The little
mountain streams flow quietly on, the gullies are unscoured by torrents, and
the permanent way of the railway is uninjured. All this ‘affords a clear illus-
tration of the way in which the cyclonic rainfall, phenomenal in its intensity,
confined itself to the coast regions, leaving the mountain ranges comparatively
untouched. Some idea of the intensity and local character of the rain may be
formed from the fact that the Warill Creek, a tributary of the Bremer about
four miles from Ipswich, was not even in flood, whilst the Bremer itself rose
about 80 ft., and almost swallowed up the town. Residents compare the
rainfall to a waterspout, which descended on the watershed of the Brisbane
and Stanley rivers. Thus at Brisbane itself, up to Tuesday morning last,
19-42in. of rain had fallen, or 9:19 in. more than during the great flood of 1890.
Further north again the rain was still heavier, and at Mooloolah, 50 miles away
on the north coast line, 67 in. of rain fell in three days. These facts alone are
quite sufficient to account for the unprecedented character of the inundation,
which surpasses any in the memory of black men, let alone white men

¢ The first trace of the flood which one meets in approaching Brisbane from
the south is at Ipswich, the town which has suffered most severely by the
calamity. The Bremer River, which is now flowing deeply and sluggishly
between its banks, was backed up by the overcharged waters of the Brisbane
streams, and rose to a height of 80ft. above the normal level. This flooded
the lower portion of the town to a depth of 34 ft.—16 ft. higher than the
hitherto famous flood of 1890.

‘“The result, even as viewed from the railway train, is seen to be disastrous.
Houses are upset in every direction. They have been carried hundreds of
yards from their original sites, and landed promiscuously in other people’s back
yards, in paddocks, and even on public roads. In one place a church is seen
lying on its side in unconsecrated territory, and in another the iron roof of a
large and well-built mansion has parted from its body, and is lying half across
the highway. The station at Ipswich shows signs of the severe trouble it has
passed through. The platforms are built deep down in the cuttings, and
reached by stairs from the roads above. The water entered and filled this
hollow, rising to the level of the roadway Hence the place was completely
swamped out, and the refreshment rooms, waiting-room, and other offices are
n a pitiable plight. Passing along the line one notices everywhere traces of
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the flood. Fields are covered thick with a slimy deposit, which gives off a
disagreeable odour. Wherever there are low-lying settlements, houses have
been either destroyed or completely swamped out. At Goodna, a few miles
from Ipswich. the mighty power of the waters has been made still more mani-
fest. The place is near the junction of the Bremer and Brisbane rivers, and
consequently the current was exceptionally strong. A large station-house has
been lifted bodily from its foundation, carried across the railway line, and
deposited on the goods platform. A gang of workmen are now employed in
shifting the dismantled station back to its place. Fortunately the railway line
to South Brisbane has not been seriously injured, though, as the Indooroopilly
railway bridge has been carried away, all communication with the city on the
main northern line is cut off.

““As we get deeper into the flooded districts the stench of drying mud
becomes stronger and stronger. Hundreds of acres of valuable crops, maize,
and potatoes and vegetables of all kinds, are covered with offensive deposits.
Beautiful gardens, belonging to many residential villas in this suburb, are
utterly ruined. and houses are more or less damaged. Even if the main build-
ing has escaped damage, the outbuildings are turned over and scattered in all
directions. Fences are destroyed, and all cultivation for at least a season will
be out of the question. The telegraph wires along the side of the line indicate
the extent of the flood, since there are fringes of weeds and other vegetable
matter hanging from them. Evidences of the disaster crowd upon one as the
dwelling places become more numerous. The condition of the muddy back
yards indicates the intense misery which has overtaken weary housewives, who
are to be seen hanging out little scraps of linen and bedding to dry in the tepid
atmosphere. One man is on the roof of his cottage cleaning mud out of the
gutters ; another, less fortunate, is endeavouring with the aid of several
friends to set his capsized house on end again. This we see as we pass over
the heads of people before reaching South Brisbane, the only terminal station
which the city now possesses. The streets are still thick with shining mud,
and there is confusion everywhere.

““It is by no means an easy matter to reach Brisbane itself, for, since the
destruction of the Victoria-bridge—the yawning red wreck of which is just
above us —the ferry provides the only meauns of crossing the river, ‘I never
knew before how many people used the Victoria-bridge,’ said a local gentleman
to me as he looked down on the crowded ferry-boat just arriving at the high
wharf. The boats, which are run by the Government, will only carry a limited
number of passengers. They are always crowded to the utmost extent, and
the task of embarking and disembarking all these people is ditficult and even

dangerous.”

The above describes matters as they appeared to a visitor
approaching Brisbane from the south. From the northern districts
we have little information, but the following paragraphs show that
damage extended nearly 200 miles to the north of Brisbane :—

¢ At Gympie, 116 miles N, of Brisbane, about 20 houses were washed out of

the main street.”
¢ At Maryborough, 64 miles N. of Gympie, the bridge was washed away.”

D 2
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MARCH, 1893.

THE character of March has been so abnormal as to call for a few
pages summarizing its more salient features, in addition to the
information contained in our regular tables of rainfall and tempera-
ture, and in the Observers’ remarks.

To study the rainfall we have plotted several hundreds of returns
on a map of the British Isles, but the slight rains, which together
make up the total for the month, appear to have been so dependent
on extremely local conditions that variations of one or two tenths
of an inch are frequent in the records of contiguous stations, and
these one or two tenthsare, over a great part of the country, sufficient
to double the total fall.

We will endeavour to roughly outline the chief features of the
distribution, but owing to the before-mentioned cause, cannot
attempt to be precise.

Over a belt of country stretching from Huntingdon to Northampton
and Northampton to Oxford, several stations report less than ‘1 in.,
many stations in the East Midlands report less than ‘2in., and a
large area of country, bounded on the N. by a line running from the
Wash to Hereford, and on the S. by a line from Swaffham to
Weston-super-Mare, recorded less than ‘25 in. A line stretching
from Newcastle to Plymouth would have to the E. of it the country
over which the fall generally was less than '5in., though isolated
high lands produced more. To the W. of this line, S. of Yorkshire,
we find no English record reaching an inch, but in the N.W. of the
country larger falls are plentiful, and Seathwaite, Cumberland, had
a fall of 867 in., or very near its average.

In Wales the rainfall, like the country, is almost too irregular to
be described in words, but it was generally considerably less than half
the average, though records exceeding an inch are plentiful.

Scotland, like Wales, is difficult to deal with, but although we do
not find a single plus sign in the table on page 46, and many stations
show a considerable deficiency, the fall there was not phenomenal.

In the S.E. of Ireland the fall was less than *51in.; in the E. and
S. was less than *75 in. ; but it increased N.W.-ward to 25 in. in the
extreme N.W.

The following table gives no less than 33 stations where the total
fall did not exceed a quarter of an inch, 32 distributed over 17
counties of England, from York in the N. to Sussex in the S., and
from Suffolk in the E. to Cornwall in the W., and one in Limerick.
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Rainfall Rainfall
Station. County. = s Station. County. =1 -
g5 25
= | R B | A
in. in.
Pitsford, Sedge- Droitwich (Holt
brooke............ Northampton|-07| 3 Lock)............ Worcester....|'18| 5
Oxford, Mag. Coll.{ Oxford ........ 08| 4 | Scarborough
Alconbury ......... Hunts...... ... 09| 3 South CIiff..... York.......... 18
Castle Ashby.. ... Northampton|-10| ¢ | Morvah, Bospor-
Eastbourne Ceme- thenis ......... Cornwall.. ... 20| —
tery........oill Sussex......... 12| 4 | Steeple Aston .., Oxford........[ 21| 5
Steyning... ........ 3y eereeens 13| — | Banbury (Blox-
Winslow, Adding- ham Grove).... s eeeeeens 2. 4
ton Manor....... Bucks ......... 14| 4 | Ipswich(Bishop’s
Oxford (St. Giles)|, Oxford........ 141 5 Hill) ............ Suffolk ...... 21| -—
Denver ............ Norfolk ...... 14| 3 | Swaffham .. ...... Norfulk....... 21| 4
Cheltenham Ross, The Graig.| Hereford...... 21 7
(Southam Villa)| Gloucester ...|"14| 5 | Eastbourne, Os-
Gloucester (Llan- borne Ho....... Sussex......... 23| 6
thony Lock) v ‘14| 4 ] Probus, Lamel-
Harlow (Sheering), Essex ...... .. 1616 | lyn ..., Cornwall...... 23| 4
Henley-on- Ashburton,
Thames ......... Oxford........['17| 5 Druid House..[ Devon......... 24, 5
Tewkesbury Ketton Hall
(Upper Lode)...| Gloucester ...['17| 4 [Stamford] ...| Rutland.......|-24| 7
Worcester(Bevere Limerick  (Kil-
Lock) ............ Worcester....|'17| 5 cornan) ..... .. Limerick .. ... 24| 4
Llanvihangel Southend W.W., Essex.......... 25| 4
Court ............ Monmouth... 17| 5 | Weston-super-
Torquay (Babba- Mare ........... Somerset ....."251 10
combe) ......... Devon.........|'18] 6 | Stroud, Upfield..| Gloucester ... 25, 7

As regards distribution in time, the description is fairly simple.
Over the driest part of England rain fell only on the 1st, 2nd, and
3rd and on the 16th and 17th, and an absolute drought prevailed
from the 18th to the end of the month. At Camden Square, and
we believe over the greater part of the Midlands and Southern
Counties, this drought has been prolonged to the time of writing
(April 12th). At stations where the total was slightly greater,
showers fell also on the 6th and 7th ; still further increase of total
corresponds with increased number of rainy days, the wet periods,
1st to 3rd and 6th to 7th, become merged into one, and the period
16th to 17th becomes prolonged, but over practically the whole of
England except the north and west, the drought after the 18th was
unbroken. In Wales the drought was generally broken by R on
the 31st.

In Scotland, with the greater fall of rain the weather was generally
more broken, a few fine days succeeding two or three wet ones some-
what irregularly, the wet or dry preponderating according to the
normal character of the district. ~The drought, however, shows
itself after the 17th or 18th, and in parts of the drier districts of
the S. and E. continued to or beyond the close of the month.
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In Ireland the wet periods were very similar to England—1st or
2nd to 3rd, 6th and 7th, and 15th to 18th—but showers intervened
on the 12th, and the drought was generally broken up on the 31st.
In the north the first two groups of days combine into a rainy period
from 1st to 6th, and the drought is curtailed or disappears altogether.

The temperature, duration of sunshine, and other meteorological
elements deserve—and will, we hope, receive—more thorough dis-
cussion than we are able to give them, inasmuch as we receive no
detailed returns except those of rainfall, and have not the material
for comparison with previous years.

We are therefore practically limited to a discussion of the Camden
Square records, and have selected the following results for com-
parison :—

Absolute | Absolute Mean
Mean Shade Shade | Mean | Mean !Absolute| Mean | Total |amount
temp. Max, Min. | Shade | Shade | Max. Max. | Rain- of
at9a.m.| temp. temp. | Max. Min. | in Sun. |in Sun.| falt, | Cloud.

: in.
1893, March...| 44°2 | 67°6 | 25°9 | 56°-6 | 36°'3 ' 103°'4|86°-9| 32 | 31

Lowes* | Lowest

Highest in || 46°7 | 68°-7 | 29°2 | 5525 | 39°-2 | 128°-7 | 91v-4| ‘39 | 48

the previous 1868 |

34 years. 1859 | 1871 g 1§73 1882 | 1859 ' 1882 ! 1882 | 1874 | 1863
1879 “

No. of times ‘

1893 hasbeen 6 2 17 0 13 12 3 0 0

exceeded

From this it appears that the average shade max., the total
rainfall, and the mean amount of cloud are the only records without
precedent, and this is just what we should have expected. The
beauty of the month has been due to the unexampled absence of
cloud, with the consequent great amount of bright sunshine, resulting
in high temperature by day, but a correspondingly low temperature,
due to radiation, at night.

Our contemporary, The Observatory, contains some interesting notes
as to the facts for Greenwich, of which we reprint the opening
paragraphs :—

“ A SUNNY MARCH.—We are sufficiently familiar with the rough
weather and winds of March to appreciate to the full the unexampled
run of fine weather that we have lately enjoyed, and which still
(March 30th) continues. A few particulars taken from the Royal
Observatory registers may therefore prove interesting. The total
amount of sunshine from March 18th to 29th inclusive was 100 hours
exactly, the proportion of sunshine (constant sunshine =1) being
thus -68. The mean amount of cloud was only 1'2 on a scale 0-10.
The mean maximum temperature was 57°-3, which is 6°'5 above the
average for 50 ycars; the mean minimum temperature was 31°-2, or
4%2 below the average of 50 years. The highest recorded tompera-
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ture was 64°3 on March 23rd, and the lowest 24°-2 on March 13th.
The highest in 50 years during the same period was 70°9 on March
24th, 1371, and the lowest was 20°0 on March 26th, 1850. The
mean temperature of the period (simple mean of maximum and
minimum) was 44°2, or 1°1 above the average of 50 years.

* There was a similar run of fine weather in 1892, but a little later
in the year. From March 30th to April 11th the sunshine recorded
amounted to 1342 hours, the proportion of sunshine being 0-78.
The mean amount of cloud was only 0'9. The mean maximum
temperature was 65°'2, and the mean minimum temperature 36°0,
giving a mean temperature of 50°6, or 4°°0 above the average of
50 years.”

ROYAL METEOROLOGICAL SOCIETY.

At the monthly meeting of this Society, held on March 15th,
Dr. C. Theodore Williams (President) in the chair, Mr. Shelford
Bidwell, F.R.S.,, delivered a lecture on “Some Meteorological
Problems,” which was illustrated by numerous photographs and
experiments. The lecturer said that one of the oldest and still
unsolved problems of meteorology relates to the origin of atmos-
pheric electricity. ~ Many possible sources have been suggested,
among them being the evaporation of water, and the friction of dust-
laden air against the earth’s surface. Having granted some sufficient
source of electrification, Mr. Bidwell said that it is not difficult to
account for the ordinary phenomena of thunderstorms.

Photography has shown that the lightning flash of the artists,
formed of a number of perfectly straight lines arranged in a zig-zag,
has no resemblance to anything in nature. The normal or typical
flash is like the ordinary spark discharge of an electric machine ; it
follows a sinuous course, strikingly similar to that of a river as
shown upon a map. The several variations from the normal type all
have their counterparts in the forms taken by the machine spark
under different conditions, and the known properties of these artifi-
cial discharges may be assumed to afford some indication as to the
nature of the corresponding natural flashes. Thus, for example, the
ramified or branched flush, from which, no doubt, the dreaded
“forked lightning ” derives its name, is probably one of the most
harmless forms of discharge. Ever since the time of Franklin it has
been customary to employ lightning rods for the protecticn of impor-
tant buildings. According to Dr. Oliver Lodge, these are of no use
in the case of an “impulsive rush” discharge, which, however, is of
comparatively rare occurrence. Lightning conductors, however well
constructed, cannot therefore be depended upon to afford perfect
immunity from risk.

Mr. Preece is of opinion that the “impulsive rush,” though
easily producible in the laboratory, never occurs in nature. Mr.
Bidwell made some remarks as to the duration of a lightning flash,
and the causes of its proverbial quiver, and suggested an explanation
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of the characteristic darkness of thunder clouds, and of the large rain
drops which fall during a thunder shower. The lecturer concluded
with some observations concerning the probable cause of sunset
colours, which he attributed to the presence of minute particles of
dust in the air.

REVIEWS.

Modern Meteorology ; an outline of the growth and present condition of
some of its phases, by FRANK WALDO, Ph.D., Member of the Ger-
man and Austrian Meteorological Societies, &c. ; late Junior Pro-
fessor, Signal Service, U.S.A; with 112 illustrations. London.
Walter Scott, Ltd., 1893. 8vo., xvi.—460 pages.

WE strongly advise all who desire to be instructed in the newest
ideas on meteorological subjects, to buy this very ene-sided, but for
that very reason useful, book. In many respects we dislike it, but
there is no work in the English language, which gives a tithe of the
information which this does, as to what may be described as meteoro-
logy as viewed from a German standpoint; and to all English
meteorologists, who are not able to read the Zeilschrift regularly, this
work will be most useful.

Our first complaint is against the title.  Prof. Waldo says that his
work was compiled at a distance of several hundred miles from any
considerable meteorological library, and he explains that he is more
familiar with the literature of Germany and America than with
that of other countries. But it is strange that neither he nor his
publisher had ever heard of Modern Meteorology as the title of the six
lectures delivered before the Royal Meteorological Society in 1878,
and published in 1879 ; and perhaps stranger still, considering how
familiar Prof. Waldo is with German meteorology, that he had
not heard of the English work in its German form as Die Moderne
Meteorologie, as published at Brunswick in 1882. The only thing
now to be done to avoid confusion, is to always quote the present
work as Waldo's Modern Meteorology.

As an illustration of the unevenness, and of the utility, we may
take the section upon thermometers, where eighteen pages are devoted
to very instructive and interesting details as to the construction and
verification of thermometers, and on the other hand where not one
of the many forms of self-registering thermometers is even mentioned.

The section devoted to barometers is excellent, and spoiled only
by some of the engravings being illegible.

As regards cup anemometers, Prof. Waldo is justly severe on the
factor of 3, and, referring to Dohrandt’s experiments at St. Petersburg,
very neatly sums up the sfatus quo in the following sentence : —

“These and other experiments have shown that anemometers of
the size commonly used, record wind velocities about 20 per cent. too
great, and though this has been known for nearly twenty years, yet
no change has been made in the erroneous value introduced by
Robinson, and the wind observations published by the various
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meteorological institutions at the present time have only a relative
but not absolute value.”

In the rather short section upon rain gauges, there is one expres-
sion to which we strongly object. Prof. Waldo says: ¢ In some of the
best gauges there is a stop-cock at the bottom, through which the
water may be drawn off without inverting the gauge.” All taps and
stop-cocks leak sooner or later—most of them before two winters
have passed, and a leaky rain gauge is certainly not a good one.

The section on evaporation is very far from ‘“modern.” Prof.
Waldo describes the Piche test tube and Wild's apparatus, but says
nothing as to the important work of the French engineers, of Griffith
at Strathfield Turgiss, or of his own countryman, Prof. Fitzgerald.

On the other hand, his descriptions and engravings of many of the
principal meteorological observatories and establishments, are excel-
lent. No one work in any language gives so much information upon
the subject as this section.

The remainder of the work is devoted to the Thermodynamics of
the Atmosphere, theories as to its general circulation and their
relation to secondary circulations, and to the questions of secular
change. Herein Prof. Waldo's familiarity with German, and with
the works of German meteorologists, comes into full play, and the
works of von Bezold, Hertz, Oberbeck, von Siemens, and Briickner,
are brought fully before English readers. e ought, however, to
point out, that this portion of the work will require very careful
attention, because it is far from elementary, as the following para-
graph, which is by no means exceptional, will illustrate :—

“Von Bezold now uses the so-called line of constant entropy as
synonymous with the adiabartic curve; and he is thus able to show
that by the decrease of entropy by isothermal expansion from one
volume to another, if (see the diagram) we proceed along the
isotherms which cut an adiabatic Si (line of constant entropy) a
second adiabatic Sz will be reached; the relations of expansion
remaining constant.”

Towards the end of his book, Prof. Waldo has devoted 16 pages
to an epitome of Briickner's Klimaschwankungen, reviewed in the
Meteorological Magazine for Dec., 1890 and Jan., 1891, the second
notice finishing with these words :—

“By compiling this important work, Dr. Briickner has done good
service, and we regret that we know of no English publisher who
would venture upon such a publication in our own language.”

Failing translation in exfenso, Prof. Waldo’s abstract is very
acceptable.

Tyros must not imagine that this book is a complete text-book of
modern meteorology, describing all the usual instruments, and
explaining how to manipulate and observe them, and how to keep a
record. The author did not aim at writing a book of instructions
or an elementary treatise, but he and his publisher have given us, at
a very moderate price, a large amount of useful information, much
of which was previously not accessible in our own language.
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A Record of the Rainfall at Uckfield, Sussex, from 1843 to 1892
inclusive ; and also an account of the Great Snowstorm December 25th,
1836, by C. LEesoN PrincE, F.R.Met.Soc. 8vo. 1893.

A VERY pleasantly written and useful little book, embodying the
results of 34 years’ consecutive observations by the author, and of
their continuation by a friend for the 16 immediately subsequent
ones, thus making a series for half a century.

Curiously enough, although Mr. Prince is longo intervallo the father
of Sussex meteorologists, he is not well up in the early history of
rainfall observations in the county. He says:—

*“ With the exception of the record kept at Chilgrove, Chichester,
which was commenced in the year 1834, 1 am not aware of any
systematic registration of rainfall in this county previous to the
commencement of my own register in July, 1842.”

It may be as well to give a list of earlier observations, as it may
lead to the discovery of other records, or of additional years of
those we possess.

The first record from Sussex known to us is that kept by Mr.
Mossop in West Street, Brighton, of which we have the monthly
values for one year only, 1790; we should be very glad to have
more of that record.

From 1301 to 1813 a record was kept at, or near, Chichester, but
for some of the years we have only the totals, and for 1806 we have
not the total for the year, and only a few of the monthly totals.

In 1834 (as Mr. Prince states) the Chilgrove record was com-
menced, the continuation of which to the present time has been, and
is, of extreme importance, being by far the oldest unbroken record
in the S.E. of England.

Other Sussex records begun before 1842 are the following :—

Station. Observer. Period. Remarks.
West Dean,Chichester Rev. G. H.\Woods 0 1834 to 1849 T ...
Kingsham, . — C1835t01837 imp. T
Hastings.................. Mr. Phillips ...... € 1837 imp.to 1846 T
Infirmary, Chichester Mr. \V. Hills...... (1838 imp.to 1873 T

' Yearly totals only ;
Petworth ............... -— 1839 to 1858 ...< monthly values
wanted.

Any further information respecting these or other old Sussex
records will be most ucceptable.

The next preliminary point to be dealt with is, whether Miss Laura
Day’s record at Ucktield House may be regarded as a continuation
of Mr. Prince’s record in the town. Captain Noble’s record at
Forest Lodge, Maresfield, which is within two miles of both stations,
covers the period from 1860 to 1891 inclusive, and we have taken
out the differences for each year ; they are not perfectly regular, but
on the average we have-—

Forest Lodge. Uckfield. Excess of Forest Lodge
in, in, in.
i860-76 ... 3176 ... 3051 Observatory ...... 125
1877-91 ... 3200 ... 3021 House ... 180

From this it appears that the fall at Uckfield House is less than that
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at Uckfield Observatory by 0-55 in.—say half an inch—but looking at
the large variations in the relation of the three stations in individual
years, we do not consider that it is possible to be sure of that half-
inch, and we agree with Mr. Prince that the change of position [and
of gauge] has not materially affected the results.
What then are the results ? And first as to months :—
S O
E i3 %2 2 23 %
Least Rain{ 23 00 11 25 -18 ‘16 08 ‘63 -02 77
Year ...... ’55

& 8
% A
70 -32in.
&’61 o1 ’s4 sy ‘44 58 69 83 65 ‘79 71 43
Most Rain [ 707 4.43 4°05 4'54 5°69 7:04 525 605 654 1123 768 7-95in.
Year ...... 77 81 62 56 43 ‘52 67 48 52 65 77 76

Average... 278 1°88 1'86 180 2:03 2:06 2-37 2:63 267 410 3:12 2-60in.
Per cent... 93 63 62 60 68 69 79 88 89 137 105 87 in.

The average fall during the seasons is—

‘Winter. Spring. Summer, Autumn.
722in. ... 568in. ... 7:05in. ... 9:89in.
As regards the years—
Inches. Ratio.
Greatest fall in one year (1852) ............cconveeen. 5055 ... 169
,» mean ,, ,, two consecutive years (1852-3) ... 4112 . .. 1-37
3 %3 3y 3y three ” 9 (1851'3) ... 3550 ... 119
Mean fall for 50 years ................oooeeiitiinn 29-90 1-00
Least mean fall in three consecutive years (1845-7) 2191 ... 73
»s ys 33 s WO ’s 5 (1846-7) 2135 ... ‘71
. 55 5y ONE year (1847) ......vvvvuennnnnn. 1758 ... 59
These fluctuations are unusually large, as the following comparison
will show :— Wettest year. Three Driest. Two Driest. One Driest.
. . . .
Symons (Brit. Rain., 1883)...... 145 ... 79 . T L ‘66
Binnie (Proc.1.C.E., 1892 ...... 145 . ... I8 ... 73 66
Prince ........oocoiiiiiii .. 169 ... T3 71 . *59

By this comparison we do not in the least suggest any suspicion as
to the accuracy of the records—there is no reason whatever for so
doing.

On the contrary, instead of finding any error in Mr. Prince’s book,
we have detected one in British Rainfall, 1883, where on p. 30, at
Station 3, under the head of «“Driest Year,” the entry ought to have
been, “ 59, 1847.”

The average number of rainy days (0-01 in. and upwards) during
the fifty years bas been—

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Deec.
15..12 ...12 . 12 ...12 ... 11 ... 12...13 ... 12 ... 16 ... 16 ... 14

giving a total of 156 per annum ; the lowest number was 113 in
1864 and in 1870, and the highest 211 in 1882. The variability in
the number of days of rain is therefore only as 1 to 1-87, while the
amount in the driest year is to that in the wettest as 1 to 2-88.

The account of the great Sussex snowstorm of 1836 is exciting
enough to be useful to a sensational novelist, and adds one more to
the many instances of truth being stranger than fiction. Mr. Prince
has done well to put the sad and fatal facts on record, and we will
not spoil his narrative by trying to epitomize it.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, OCTOBER, 1892.

-
Absolute. Average, Absolute. |TotalRain. E
T r ) T
STATIONS. Maximum. Minimum. R - - R

BE S g ° 3 : .

Y - — . 22 | 2| HB | S8 S a | g

{ Those in italics are 2 S 2y Max.| Min. | & SV ElE®2 |55 £ 1z
South of the Equator.)| & | < g 'z = A 2|88

> = D
HO|[RE A _ L e
e _’ @ ¢ ° ° lo.ree| © ° |inches

England, London ..,... 60'4 | 29 ‘ 29-2' 26 | 53°0 39:4) 42-1 | 86 | 101-9| 22:3| 378 | 21 |58
Malta....c.ccoveerrnnnnrnn..| 898 2 58.1{ 23 | 783 66°2) 6377182 |1425| 52:8] 1°66 8147
Cape of Good Hope .| 800 | 14| 463 3[666 | 520, . | .o .. | .. |1'03[12]59
Mauritivs.................. 810 | 26 | 610, 22| 783 659 623 | 73 | 1346| 523|139 | 15 |50

715 31| 872 7431 74:3 | 83 {1535 672|335 6|42
17 743 17| 870 77°0( 757 | 82 | 141-5| 65-4} 1'89 6|46

Ceylon, Colombeo ... .....| 879 9 ‘ 16 23 | 849 75'2| 71°3 | 79 {1551 | 6901198 | 28 | 74
Melbourne...... ........... 787 [ 11 ! 389 16 | 653 48-2( 494 | 77 | 1340 | 3221 3-47 | 11 |68
Adelaide .................. 816G |30, 415 18 | 697 | 533 507 [ 70 | 1440 | 347|311 [ 19 1622
Tasmania, Hobart......| ... ! VRR U B vee | een
Wellington ............... 680 | 11 | 390 4,26, 605 47'41 45°6 | 74 | 1270, 33°0| 439 | 14 |48
Auckland ., . ............ 72:0 | 31 160 4| 648 52:1, 525 (81 11390| 370|398 | 13 |64
Jamaica, Kingston..,.., 907 9 691, 15 | 860 7147 71°9 | 86 7°36 ‘ 22170
Trinidad o] il o | e e L ]
Toronto . 3‘ 29:9 24 | 358 396 411 | 77 135 | 14 | 6°1
New Brunswick . g . . . - . .
Fredericton 655 | 14 22-8 i 13 | 5111 340] 34873 193 | 15 |60
Manitoba, Winnipeg ...! 746 | 3| 140; 294 558 | 32:01 .. | ..| .. 84 | 9|57
British Columbia, . . . . -. . .
Banial i, Hlovi | sl s 2’ 16 | 550 | 443|413 98| . | .. |16 [ 16|69

« And 30,

REMARKS.

Marra.— Mean temp. 70°'5. Mean hourly velocity of wind 7-7 miles. The sea
temp. fell from 76°'8 to 73°0. Thunderstorms on 15th and 24th ; lightning on
5 days. J. ScoLEs.

Mouritius.—Mean temp. of air 0°2 below, of dew point 0°'6 above, and rainfall
‘41 in. below, their respective averages. Mean hourly velocity of wind 10 miles,
or 1'4 mile below average; extremes, 284 on 15th and 0'0 on 30th; prevailing
direction N.E. by E. to E. by 8. C. MeLprUM, F.R.S.

CryLovN, CoLomBo. —Thunderstorms occurred on 12 days ; lightning only was seen
on 7 days. J. C. H. Crarkeg, Lt.-Col. R.E.

Melbourne.—~Thunder and lightning on the 9th and 27th ; thunderstorms on the
11th and 20th. R. L. J. ErLuery, F.R.N.

Adelaide.—The mean temp. was slightly under the average, but the month was
characterised by very cool days (the mean max. being no less than 2°-8 below the
average) and warm nights. Rains generally were heavy and well distributed over the
Colony, especially over the northern areas, where, during the first half of the year,
a severe drought prevailed. C. Toop, F.R.S.

Wellington. —The first three days very wet, fine from 4th to 10th, the middle of the
month showery, and strong gales on 14th, 15th and 16th from N.W. ; from the 23rd
to the end of the month generally fine, with moderate winds and cool. Earthquake
on 13th. R. B. Gorr.

Auckland.—Rainfall, mean temp., and barometrical pressure all close to the average
of October. T. F. CHEESEMAN.
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SUPPLEMENTARY TABLE OF RAINFALL,
MARCH, 1893.
(For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.}

Div. STATION, Total 1 Div. STATION. Total
ain. Rain.
in. in.

IL. | Dorking, Abinger Hall.| ‘64 X1. | Builth, Abergwessin Vic.| 169
»» | Birchington, Thor ...... 46 ,, | Rhayader, Nantgwillt..| 1:30
,s | Brighton PrestonvilleRd ‘34 ,» | Corwen, Rhug ........... 62
,» | Hallsham .................. 37 ,» | Carnarvon, Cocksidia ...| °75
»s | Ryde, Thornbrough ...... *46 »» | I. of Man, Douglas ...... 1-01
,» | Alton, Ashdell............ 42 XII. | Stoneykirk,ArdwellHo.| 1:43
III. | Oxford, Magdalen Col...| ‘08 »» | New Galloway, Glenlee| 271
,»» | Banbury, Bloxham ...... 21 ,» | Melrose, Abbey Gate ..| 115
s»» | Northampton, Sedgebrook| 07 ] XIII. | N. Esk Res. [Penicuick]] 95
,» | Aleonbury ...... ... ...... 09 ,» | Edinburgh, Blacket PI.. "88
,» | Wisbech, Bank House.. 32| XIV. | Glasgow, Queen’s Park.| 74
IV. | Southend .................. 25 XV. | Islay, Gruinart School..| 8-98
,» | Harlow, Sheering ... .. ‘16] XVI. [Dollar........ ............... 1-16
,s | Col hester, Lexden....... ‘41 ,» | Balquhidder, Stronvar..| 2°'59
,» | Rendlesham Hall ...... 33 ,s | Coupar Angus Station.. 83
ys | DISS iiiiiireiieieeiiinn, '35 ,» | Dunkeld, Inver Braan..| ‘95
» | Swaffham .................. 34 ,, | Dalnaspidal H.R.S. ...| 2'39
Salisbury, Alderbury...; °57] XVII. | Keith H.R.S. ...... .....| 80

,» | Bishop’s Cannings ...... *40 + |Forres H.R.S. ....... ...| '35
,» | Blandford, Whatcombe. *48 1 XVIII. | Fearn, Lower Pitkerrie. 45
.» | Ashburton, Holne Vic....| -38 ,» | Loch Shiel, Glenaladalej 7-29
s»s | Okehampton, Oaklands.} 73 »» | N. Uist. Loch Maddy ...| 178
,» | Hartland Abbey ......... ‘78 ., | Invergarry ............... 1-23
,» | Lynmouth, Glenthorne.| ‘41 ,» |Aviemore H.R.S. ...... 97
,, | Probus, Lamellyn ...... 23 ., | Loch Ness, Drumnadrochit| 1°20
,, | Wincanton,StowellRec.] .69| XIX. | Invershin .................. 73
,» | Weston-super-Mare ...... 25 ,, | Scourie ......cccoeeeenennnn. 370
VI. | Clifton, Pembroke Road| 38 ., | Watten H.R.S. ......... ‘90
,» | Ross. The Graig ......... -21 XX. | Dunmanway,Coolkelure| 71
,» | Wem, Clive Vicarage ...| 59 ,» | Fermoy, Gas Works ...| 47
,» | Cheadle, The Heath Ho.! °78 ,» | Killaruey, Woodlawn ...| -68
,» | Worcester, Diglis Lock| -31 ,. | Tipperary, Henry Street| 72
,» | Coventry, Coundon ..... 41 ,» | Limerick, Kilcornan ...| ‘24
VIIL. | Ketton Hall [Stamford]] 24 5, | Ennis ... . ‘44
,» | Grantham, Stainby ...... ‘38 ,» | Miltown Malbay......... 75
,» | Horncastle, Bucknall ...{ -43| XXI. | Gorey, Courtown House; ‘i4
»» | Worksop, Hodsck Priory| -49 ,» | Mullingar, Belvedere...| 61
VIII. | Neston, Hinderton ...... *56 ,» | Athlone, Twyford ..... 60
,» | Knutsford, Heathside...| ‘50 ,» | Longford, Currygrane...] 1-01
,, | Lancaster, Rose Bank...| 1-49} XXII. | Galway, Queen’s Coll... ‘86
,» | Broughton-in-Furness..| 3°38 ,, | Crossmolina, Enniscoe..| 1-68
IX. | Ripon, Mickley ......... ‘59 ,» | Collooney, Markree Obs.| 155
,» | Scarborough,South Ciiff] ‘18 ,» | Ballimamore, Lawderdale| 1:70
,» | EastLayton[Darlington]| -40 | XXIII. | Lough Sheelin, Arley ..| 101
,» | Middleton, Mickleton..| 1-25 ,» | Warrenpoint ............ 1-10
Haltwhistle, Unthank..| ‘95 ,, |Seaforde ................. 1-06

,s | Bamburgh.................. ‘51 ,» | Belfast, Springfield .....| 1-38
,» | Newton Reigny ......... 167 ., | Bushmills, Dundarave...| 175
XI. | Llanfrechfa Grange ....., -29 s, | Stewartstown ............ 1-34
,, | Llandovery ...............| 80 ,, | Buncrana ................. 205
Castle Malgwyn ......... 1-21 LoughSwilly,Carrablagh| 2°50
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MARCH, 1898.

P 0. of
RAINFALL.  |g§% || TEMPERATURE. |Nights
STATIONS. a3 A
Div. The Roman numerals denote the Differ- | Greatest | g g i 5 | of
[dihv.isiozl of the Aunual Tablesto | Total | o | pronil |y Max. Min. 1g 12
which each station belongs.] Fall. | average |——— gg S| &
18809, [Dpth| Date| ™~ || Deg. |Date | Deg. |Date.|d |&
inches.| inches. | in.

I London (Camden Square) ... -32|— 1-29| -13{ 1 6 (67631 259 19 { 4[22
Il Maidstone (Hunton Court)...| 39— 1-11| 26| 1 50 oo e ],
. Strathfield Turgiss ............ 37— 122 11| 1 | 11 |{67:1} 30 | 20°8| 19 14|24
I11. Hitchin ...... ....ooooviiininnn 88|— 96| '17f 1 6 {660 30 23°0| 18 [19...
’ Winslow (Addington) ......... *14}— 158 07| 2 4 1680 30u] 20°0| 19 [19/23
Iv. Bury 8t. Edmunds (Westley)| *32j— 1-23| *11| 1| 5620 31 |22°0} 20 .. .|...
» Norwich (Cossey) ....eeviveaa... 43— 99| 23| 1| 5 .
Weymouth(LangtonHerring)] -32{— 1'58| 08| 1| 7 [{57-0| 26 [29-0{ 19 | 9|..
»s | . | Torquay, Babbacombhe... ..... ‘18|— 2771 07] 1 6 (62930 (3825 11 | ol17
»» |2 | Bodmin (Fore Street) ......... 89|— 3+39| 09} 1 [1ZH . [ .. [ .| ]
VLIZ | Stroud (Upfield) ....oo..... ... 95|— 1-94] ‘10| 2| 7 | 64-0| 295/ 29:0 | 18¢| 3|...
s» b3 | ChurchStretton(Woolstaston)l -72{— 1+41| 16 2| 7 [ 65°0| 30 {265 19 | 5(17
» IS 1 Tenbury (Orleton) ............ 89— 169 12| 1| 7 |681] 30 {23019 {1718
VIL|Z | Leicester (Barkby) ........... 37— 1-34] ‘10| 1| 6 (69030 |180] 18 {1922
v Boston ... ...l 84— 120 ‘15| 1| 4 (]720] 29 220 19 [19]...
. Hesley Hall [Tickhill].........| 33|— 157] 15| 1| 6 {680/ 25 |22:0| 194(15/...
VIII. Manchester(PlymouthGrove)} 65— 1-57] 13] 3 | 10 || 67°:0} 29 [ 26-0{ 18 | 5/13
IX. Wetherby (Ribston Hall) .. | -80j— 176 -14 17 | 4| ... | ... | ... | ... [.]..
v Skipton (Arnclitfe) ............ 268 |— 2°4711°16] 1 8l oo i | e o L,
” Hull {PearsonPark) ..... ...... ‘43— 1-62; ‘18] 1 6 |1 6570 | 24¢| 240 | 19 [16/20
X. Newcastle (Town Moor) ...... 59— 204| 45] 3| Bl ...o[ .| ] L.

v Borrowdale (Seathwaite)...... 8'67|— 1-83(4-12] 1 (134 ...
XL|s ( Cardiff (Ely)ee.creereeerreeenn. 41— 257 a7 2l 6 (oo Lo
’ ﬂ Haverfordwest ............ .....| 1'24|— 2-00| 79| 1| 9 |[615| 30 | 260 | 20 |11]16
»s | ) Aberystwith, Gogerddan...... 1-06]— 1-92] 80 6 94 ... [ ...| ... | .| . |.
,, |2 U Llandudno............ e 77— 1:81} 20 2 7
XiL Cargen [Dumfries] ...........[ 1'76|— 1-54| 58] 3 | 11 |1 63-8 | 25 [23:0| 19 )12|...
. Jedburgh (Sunnyside)......... ‘801— 1-16{ 33) 1| 6 [l 68°0| 24¢/21°0| 19 |14/...
X1V. Old Cumnnock ..ovv cvvrvnennnn. 1:76{— 1-37( 85 1 14| ... S U R I
XV. Lochgilphead (Kilmory)...... 406|— 41| 8116 |17 |y ... | ... 1180 17 |14]...
» |& | Oban (Craigvarren) .. | 3815 |16 (162:0] 24 |29-8| 17 | 4/...
21z | Mull (Quinish) ....ovovnn. ‘15— 69| 35| 3|20 ... e |
XVI. j ; Loch Leven Sluices 00— 1-971 40| 4| S| ... [ ... ..ol
»» | | Dundee (Eastern Necropolis) 1-05|— 135 50| 15 | 9 [[65:2| 25 | 262 18 [13]...
XVIL|® | Braemar .........ccocooeeeen| 57|— 2:07| 16| 9| 9 |[61°0| 25 |17:3] 19 [18|24
» | | Aberdeen (Cranford) ... ....[ =73\ .. |29 1|11 | 62021 |260]17 8.
XVII Strome Ferry.....ccocooovinnenn. 4:06|— 5799 14 [ 20 |\ o4 L]
' Cawdor [Nairn] ............... 1-28|— -76| 85 16 | 12|\ ... | .| ... ... [ l..
X1X. Dunrobin ......cooiiiiinn, 1-27(— 98] 31} 9|11 | 600| 25 !25-0]| 18 { ¢|...
| US. Ronaldsay (Rosberry)......| 1-80|— 74| 23| 1|19 | 560 | 234|250 | 17 | 4.
XX. Darrynane Abbey............... 102) ... [20{24a{ 13 || ... | . .| et
. Waterford (Brook Lodge) ...| 56— 2:34| *18) 381 | 7 [|580| 7+ 290 27 { 4|...
,» |2 | O'Briensbridge (Ross) ...... 63 ‘17| 18 | 10 | 58-0  26/(30-0] 12 | 4...
XXI.[z | Carlow (Browne’s Hillj ...... 58— 1-79| -12) 31 | 12 | ... S (R VTR O
y, |5 | Dublin (FitzWilliam Square)| -29(— 172| 10| 2| 8 (648 | 29 [340]| 17 | 012
XXil.l=3 | Ballinasloe ...... ...c.......... ‘60(— 2-03| 19| 2|12 | 600] 29 |32:0{ 114| 4i...
,» |2 | Chiden (Kylemore) ......... .. 247 e 450 37190 )L
XX111i Waringstown .................. 1:30|— 1-05| *42) 2} 13 |/67°0] 25 [ 280 20 { 7|15
’ Londonderry (Creggan Res.).| 2:27(— 46| 42| 1 {16 ... | ...} ... | .. 1. 1I..
s Owmagh (Fdenfel) .. ..........{ 1'71|— -80| *65{ 1|17 ||650] 23 | 300 135) 41 7
aAnd 31. bAnd 80, 31. ¢ And 30. d And 25. ¢ And 23, 25, 30. f And 28, 30. g And 19, 20,

h And 29. ¢ And 12, 21, 22. J And 16.

~+Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON MARCH, 1893.

ABBREVIATIONS.— Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for
ghmnéum; T for Thunder; L for Lightning; T 8 for Thunderstormn ; R for Rain ; H for Hail;
for Snow.

ENGLAND.

HuxTON CoOURT.—([In the February table the total B should have been
346 in., not 365 in. ]

StrATHFIELD TURrGIss.—A very fine dry March, with hot sun by day and
cold winds, and at night sharp frosts quite up to the end of the month.

HitcHiN. —The hottest and finest March in our record of more than 40 years.
S on the 16th.

ApDINGTON. —The driest March on record here. From the 3rd until the end
absolutely dry, with the exception of just enough B to measure on the 17th.
Frost occurred on every night after the 17th, the days being beautifully fine
and sunny. Blossom on plum trees was fully out during the last week.

Bury ST. EpMuxDps.—The finest month of March that 1 have known; the
R the least in any March since observations commenced in 1857. The only
other March with less than half an inch was 1875, when 38 in. fell. Mauch
bright sunshine, with high temp. and vegetation very forward. Horse chestnut
in full leaf on 31st. 8 on 16th and 17th,

Laxeroxy HeRRING.—A very beautiful, bright and sunny month. Although
B fell on 7 days, the greatest fall was ‘08 in., and there was absolute drought
for the last 14 days. In the last 18 years in only 4 months has the R here been
less; namely : Feb., 1891, ‘03 in.; Nov., 1879, ‘08 in. ; May, 1876, ‘18 in. ;
and July, 1883, 23in. The mean temp. at 9 a.m., 44°°6, 1s 3°°3 above the
average of 21 years. The fruit trees are between a fortnight and three weeks
earlier than usnal. Solar halo on 26th ; lunar halos on 26th and 27th ; fogs on
5 days.

BABBACOMBE. —A very warm, fine, sunny month, with very small B; light
winds and a high and generally steady bar.  Slight showers from 1st to 4th,
on 6th, 7th and 9th and from 13th to 17th, but no B was gauged in the last 14
days. It was fine and sunny from 10th to 12th, 20th to 21st 23rd to 25th, and
28th to 30th. Warm from 1st to 16th, and 21st to31st. The shade temp. rose
above 60" on the last twodays. The mean temp, 46°'9, mean shade max.,
54°'5, min. in shade, 32°'5, and on grass, 25°-9, were higher, while the total
B, ‘18 in., and number of wet days 6, were less, than in any of the preceding
16 Marches. S.W. gale on the morning of lst; solar halos on 7 days; lunar
halos on 6 days; H on 17th ; fog on 4 days

BopyiN, FokE STREET.—The driest and finest March on record. Very
sunny and dry from the 17th to the end of the month, and some days exceed-
ingly hot, especially 23rd, 24th, 25th, 29th and 30th ; more like July than
March. The hedges are decked with spring flowers, and the black thorn full
of blossom.

WooLsrasToN,.—A beautiful month, very dry with a great deal of bright
sunshine and frosty nights. Mean temp., 46°'6. 8 fell on the 16th. A very
favourable month for the farmer.

ORLETON. —With the exception of 1852, the driest March recorded in 63
years, and also one of the warmest, the mean max. being the highest in March
for 35 years, and the absolute max. the highest since 1858. A very large per-
centage of bright sunshine throughout, and from 19th to 25th, 7 days abso-
lutely cloudless.

BosT.N.—The smallest recorded rainfall in March since 1850, when the pre-
sent observations began, excepting 1856, when 25 in. fell.

M NcuEsTER.—For the first eight days the weather was generally damp and
foggy, with drizzling rain. H showers on the 16th; a very winterly, cold, windy
day, with 8 and H on 17th. From the 18th the weather was remarkably bright
and sunny.
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WALES.

HAVERFORDWEST.—One of the finest, driest, and mildest March months
recorded here. A very large percentage of sunshine and very little wind. Foliage
very early, but owing to absence of rain and the night frosts, grass is exceedingly
scarce ; if the drought continues, hay will reach a fabulous price. Water is
becoming very scarce. Only two drier Marches have occurred in the last 44
years, viz. : 1852, 1 21 in., and 1858, 107 in.

GOGERDDAN.—Very bright throughout the month, and very hot in the sun ;
scarcely a cloud to be seen.

SCOTLAND.

CARrGEN.—The first half of the month was wet and rather stormy. Two inches
of 8 fell on 1st and 4} on the 16th. Early in the morning of the latter day a
pretty sharp TS occurred, accompanied by heavy H. The latter half of the
month was very fine, the max. temp. one day reaching 63° 8, which is a higher
temp. in March than we have had for some years ; and a temp. below freezing
point occurred on most nights.  The range of temp. during the latter part of
the month was on several occasions 30° and upwards in 24 hours. N. and E.
winds prevailed for 15 days.

JEDBURGH. —There was much high temp during the day and low during
the night, which checked vegetation a good deal. Thedry state of the land and
its pulverized condition, was favourable for sowing cereals. It is generally
stated to have been the finest seed-time in the memory of man.

OLp Cum~ock. —Stormy on the 2nd and l4th; H and 8 on the 16th and
17th ; slight frosts at night from 18th to 30th.

RoeBrrrRY.—The first part of the month, up to the 18th, was cold and
stormy, the rest of the month very fine.

IRELAND.

DARRYNANE ABBEY.—A very fine month, the R being less than one-third of
the average of March for the 14 years 1870-79 and 1890-93, and the smallest
during that period. On the whole a warm month, the last week quite snmmer-
like ; vegetation very forward.

WaTeRFORD, BRoOK LopGE.—Very dry. The driest March for at least 44
years. Mean temp. 46°. H on 15th and 16th ; fogs on 4 days, thick on the
night of the 23rd ; lunar halo on the 29th.

O’BRIENSBRIDGE, Ross.—A singularly Iovely month. R far below the aver-
age, and very little frost. An abundance of sunshine and no equinoctial dis-
turbances. Fog on the 30th, for a few hours in the forenoon.

DusLIN. —A singularly dry, warm, sunny month, more like May than March.
It broke the record as regards height of temp., deficiency of R, and clearness
of sky and bright sunshine. The mean temp., (48°°1), was 5° 0 above the
average for the month, and no less than 9°'0 above that of March, 1892, It
was even 0°-8 above the mean temp. of March, 1868 (47°°3), which had proved
the warmest March (since these records began in 1865) up to the present year.
The deficiency of R was equally striking, the only comparable year for
drought in March, heing 1871, when, however, ‘82 in. of R fell on 12 days,
against 29 in. on 8 daysin the present month. Not one-half of the sky wason
the average covered with clouds, and the air was often very dry, consequently
the diurnal range of temp. was large ; hot sunshine by day being followed by
sharp nights.  Dry smoke fog on 8 days ; high winds on 11 days, reaching the
force of a gale on the 1st ; 8 or sleet on the 16th and 17th; and H on the 1st
and 16th.

EpENFEL. —A month without any of the characteristics of March, and that
would have done credit to most Aprils and many Mays. The last week was
especially warm and brilliant, with max. shade temperatures ranging from 61°
0 65° on five days, a reading higher by 7° than had been made here in March
for 29 years. Swallows seen on 5th April, the earliest ever noted.
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THE SPRING DROUGHT OF 1893.

ALTHOUGH not yet of nearly so long duration as some of the
partial droughts which occurred in the early part of this century,
the drought of 1893 is a very remarkable one, but at the date at
which this article has to go to press the drought is unbroken, and
therefore it is impossible to treat of it properly. On the other hand
it would be wrong to let this number appear without some
reference to a drought which has had no equal for more than thirty
years. The severity and extent of the April portion of the drought
is well shown by the regular and by the supplementary tables, and to
keep our readers as fully informed as practicable we add some
letters selected from the many with which we have been favoured.
They are arranged in the sequence in which the stations occur in
British Rainfall.

To the Editor of the Meteorological Magazine.
Sir,—I have to report the driest month for the 30 years during
which I have observed rainfall.

01d Gauge. Snowdon,
in. in.
April 6th ... ‘01 Dew ... —
5 168 L. 03 ,, ... ‘03
Total............ ‘04 03

The next driest are September, 1865, with ‘06 in., February, 1891,
with -10in.., May, 1880, with ‘18 in., and April, 1865, with -24 in.

—Yours truly,
J. ELLIS MACE.
Tenterden, Kent, May 1, 1893.

Sir,—The drought of the last two months has been of an extra-
ordinary character. On the Istand 2nd of March rain fell, but only
to the extent of ‘06 in. From then to the 16th absolute drought
prevailed, on the 17th 01 in. fell, and from then till the 15th April
absolute drought prevailed again. On the 16th of April 15 in. fell,
and rain fell on three other days in April. The total fall in March
being ‘07 in., and in April -32in. Thus there were two periods of
absolute drought, the first being 14 days and the second 29 days in

E
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length. There was partial drought for the whole two months, the
number of days being 61, and the total rainfall -39 in. During the
latter part of March and the beginning of April there were continuous
heavy dews, which no doubt helped vegetation much.—I am, sir,
your obedient servant,

C. A. MARKHAM, F.R.Met.Soc.
Sedgebrook, Northampton, May 5th, 1893.

SIR,—Seeing from the Met. Mug. that this neighbourhood stands
about first for dryness in March, I think perhaps you may like a few
details from me. My register tells as follows :—

.
Mar. 1 ... -05 ... Small showers of rain.
s 2...703 . » »» ’
” 3..01 .. ? I ”
»s 7 ... — ... Averyfew drops of rain.
»s 15 ... — ... Drops at 8.30 2 m. on 16th.
5 16 ... 02 ... Very short shower of rain at 10 a.m.; and of snow at
8 a.m. on 17th,
,» 17 ... 01 ... Smart snow shower at 4 pm. NONE in gauge next
— morning ; but I felt that it ought to go down as ‘0l in.
Total 12
Apr. 12 ... — ... Few drops; so few, that it was a question if any of them

fell into the gange. This was about 8.30 a.m. on 13th.

,» 16 ... *10 ... This fall began with odd drops on afternoon of 16th, and
most fell during small hours of the night following.

,, 17 ...°01 ... Just enough to measure—mostly in evening of 17th.

,, 20 ... '01 ... Just enough to measure ; but very vivid lightning between
5and 7 p.m. A horse killed about 6 miles away ; and
smart rain reported.

» 29 ... 02 ... Shower at 6.30 p.m.

Total ‘14

Thus our absolute drought might be reckoned from 9 a.m. on
March 17th till 4 p.m. on April 16th, and counting the snow of
March 17th as rainfall, as I think I must do, the absolute drought
extends from March 17th 4 p.m. to April 16th 4 p.m.,, i.e, 30 full
days.

The eight weeks ending 9 a.m., April 29th, gave only ‘15 in. in all,
and the two complete months yielded 26 in.

One swallow does not make a summer, but have you noticed the
very remarkable fulfilment for this year of the saying quoted in
the Standard of February 3rd or 4th :—

““1f Candlemas Day brings clouds and rain,
Winter is gone, and won't come again’’ ! 1!

Now February 2nd was in a special sense cloudy as well as rainy,
low warm clouds from S.W.

My father, aged 84, remembers a spring like this, he is not sure
whether it was 1325, 1826 or 1827, though he also remembers dis-
tinctly the hot dry summer of 1826. I infer from what I see in the
papers that the hot dry spring was in 1826, and that, quantum valed,
the presumption is that the dry spring will lead to a dry summer,
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instead of, as Professor Falb says, to an abnormally wet summer (only
he doesn’t say where).

But let me call your attention to these parallels within our own
memory :—1868, very hot and dry; 1872, very wet ; 1874, hot and
dry. And then 19 years later :— 1887, very hot and dry; 1891,
very wet ; 1893 should be hot and dry.

I remember the dry spring of 1880, and the floods of the summer
and autumn.

I remember also the November floods of 1852, but not the spring
of that year.

What is to be the end of it ? At any rate there can hardly be any
hay in the midland counties.

I noticed ash trees and oaks distinctly in leaf on April 22, whereas
in 1891, on June 1st, I could see none.—Yours very sincerely,

H. A. BOYS.
Easton Mauduit Vicarage, Northampton, May 1, 1893.

Sir,—This is so exceptional a year as regards rainfall that you
may feel interested in the result of my measurements up to date . —

in. in.

Rainfall for JANUARY .....coovvvvieens v s 1-30

ys 3y FEBRUARY .. teiciivnevnnnraennnennns 262
v 3y March 1st ...l 0-17
v sy R ) s 005
5y 9y . I3th 004
v 3y 5 YTEh (i 004

v 9y MARCH ..oooiiviiiiiiiininnns . — 030
5 April 16th «..ocviiiin 005
ss 9 ,, 20th ... ververeeren, 003

5s 99 APRIL ..ecviviiiiiiiiiiiniiiiiieans — 008

Total for 4 months... 4-30

Yours faithfully,

FRED. CHANCELLOR.
Chelmsford, Essex, May 1st, 1893.

SIR,—I presume that some account of the drought which has been
experienced here with little break since March 2nd will not be un-
acceptable to you. On 2nd March the fall was 0-21 in., and as the
total for the month was exactly 0-40in. only 0-19 fell during the 30

days of that month. However, I give you the details, such as they
are, and they will show the whole matter :—

Rain. Rain.
in. in.
March 1st ........ ... 0-21 Aprildth............... 01'02
5, 3rd 003 s 128ho 0-01
,, 13th ... 005 ss 16th. ... . 0-05
,s 17th ..., 007 _
,, J18th ... 004 Total...... 008
Total...... 0-40
The Monthly Gauge = 044 The Monthly Gauge = 0-08

E2
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There was a slight shower at 7.30 p.m. on the 29th, but not
enough ‘“ to wet the stones.” The amount of evaporation from my
sand gauge was

in, m.,
March ... — 1-60
Mean for March in previous 7 years ... 122 ..., —
ApPril .o — 275
Mean for April in previous 7 years.. ... 1-81 ... —

May 1. The depression of 29th seems to have passed over here
without leaving any rain or prospect of any at present, and the
barometer is just 30 inches.— Yours sincerely,

SAMUEL H. MILLER.

Lowestoft, Suffolk, April 1893.

SIr,—I send you account of the partial drought which set in on
March 2nd, and has continued to the present time :—

Rainfall. Rainfall,

n. in,

March Ist ...... ... 28 April 5th 01

5 3rd 03 ,, 12th 02

,, Tth .l 01 ,, 13th 01

,, 13th ... ‘03 ,» 16th 08

,, 16th ............ 05 —

5 M7th .. ‘04 Total... -12
,, 18th ... 02
Total... 46

Total for the two months ............ 58 1n.

Thus for the period of 60 days (March 2nd to April 30th inclusive)
the fall was *30 in.

Total Drought, for'17 days........ ...... March 19th to April 4th.
N 14 ) oo, April 17th to 30th.

The fall for Apnl is the smallest I have registed here, the previous
smallest being in February, 1891, witha fall of 0-14in. The weather
for both months has been sunny in the extreme, but the temperature
has not been excessive, as in most parts of England. The highest
was only 61° on the 1st and 15th. On the 23rd the thermometer at
Cambridge registered 84° and in London 82°: but at Yarmouth it
did not exceed 56°; and so on many days, owing to searching E.
winds.—Very truly yours

W. C. STEWARD.
Hall Plain Chambers, Great Yarmouth, May 1st, 1893,

Unprecedented drought :—
March 16th to April 29th, on which day ‘05in. of rainfell ; 43 days.
Unprecedented heat :—

Mazx. in shade. Mazx. in shade.
April 20th ............... 72 April 24th ... ... 65
b, 2lst L 5 » 25th ... 72
5y 22nd . 76 b, 26th 72
sy 28rd L 70 » 27th 68
In 1870, one day ............... 75°

C. SOAMENS.
Mildenhall Rectory, Marlborough, 1iits, May lst, 1893,
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Sir,—The last two months have been so remarkably dry that I
think that you would be glad to see the amounts registered by me.

March. April,

Date. in. in.
Ist .o ‘14 ... —_
2nd .o 07 ...l —
3rd o e 07 . —
6th ......coevvveinnns 03 ... —
15th oo e 04 ... —
16th oveiiiiiininnn ‘11 L -—
24th ............ e - 03
20th ...oocveiie — 06
Total........ *46 09

I am, yours faithfully,
Sturminster Newton, Dorset. A. R. HALLETT.

SIR,—You will be interested to know that the drought seems broken
atlast :—~March 1st, -411in. ; 3rd, ‘18 in. ; 6th, ‘05in.; 14th, ‘02in. ;
15th, ‘14 in. ; 16th, 16 in. ; 17th, ‘01 in. ; no more in March. April
Ist, 008 in.; 16th, ‘22in.; 17th, ‘08 in.; 29th, -12in. (a heavy
shower which was snow on hills) ; 30th, ‘03 in. (light showers all
drying up as fast as it fell) ; May 1st, ‘01 in., but to-day it has really
been raining steadily all afternoon. The severity of the drought
was owing to the great dryness of the air. Even the -22in. and
‘08 in. in the middle of April wetted only the surface, and till this
morning the drought did not seem broken. -

F. W, S

The Vicarage, Aysgarth R.S.0., Yorks, May 2.

RAINFALL AT RODRIGUEZ AND SEYCHELLES.
To the Editor of the Meteorological Magazine.

Sir,—In 1883 you inserted in vol. xviii. of the Meteorological
Magazine, p. 169, the rainfall observations made up to 1881 in the
above-named islands. As Dr. Meldrum has published the continua-
tion of the records to the end of 1890, I think that the following

summary may be acceptable.
The seasonal and annual means are :—

DJF. MAM. JJA SON  Year System.

m. . n. m. n.
Seychelles (104 yrs.) ... 3844 28-85 859 2271 9859 L
Rodriguez (154 yrs.) ... 1409 1370 1099 556 443¢ VIL

Yours very truly,
V. RAULIN.
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ROYAL METEOROLOGICAL SOCIETY.

The monthly meeting of this Society was held on Wednesday
evening, April 19th, at the Institution of Civil Engineers, 25, Great
George-street, Westminster, Dr. C. Theodore Williams (President)
in the chair.

Dr. R. L. Bowles, Miss E. Brown, Dr. W. C. Falls, Mr. R. Lamont,
and Mr. A. R. M. Simkins were elected Fellows of the Society.

The following papers were read :—

1. “The Direction of the Wind over the British Isles, 1876-80,”
by Mr. F. C. Bayard, F.R.Met.Soc. This is a reduction on a
uniform plan of the observations made twice a day, mostly at 9 a.m.
and 9 p.m., at 70 stations during the lustrum 1876-80 ; and the
results are given in tables of monthly and yearly percentages.

The paper was illustrated by diagrams thrown on the screen, but
their scale being rather small, and the paper not being in type, it was
difficult to follow the author. The President, Rev. Clement Ley,
Dr. Buchan, Messrs. Jackson, C. Harding, Inwards, and Dr. Ewart
took part in the discussion, the latter referring to the marked
effect of a sudden shift of wind from N.E. to S.W. on patients
suffering from bronchial attacks.

2. “Notes on two Photographs of Lightning taken at Sydney
Observatory, December 7th, 1892,” by Mr. H. C. Russell, F.R.S.,
These photographs were taken with a half-plate view lens, mounted
in a whole plate camera, and as a matter of course, there is some
distortion at the edges. One of the flashes went down into the
harbour, and the place is thereby so clearly marked that it was possible
by the aid of the trigonometrical map to tell within 3 or 4 feet how
far this point was from the observatory, viz,, 2,100 feet, hence with
the known focal length of the lens it was found that the length of
this flash, as far as shown on this plate (probably not all of it), was
1,540 feet.

In the landscape there are white specks which represent the gas
lamps in the streets. An examination of these pointsin the negative
shows more clearly than can be seen in the print, that these images
are distorted towards the centre of the plate ; and it should be men-
tioned that the centre of these prints is not the centre of the field of
view of the lens. The distortion can be clearly seen on the right
hand side of No. 1, and it is very marked in the lightning flashes.
When examined with a lens these streaks have all the appearance
of the so-called ribbon flashes, and an important point which is
clearly seen in the negative, but is not visiblein the print, is that on
the side towards the centre of the plate the deposit of silver is not so
great as it is on the other side of the ribbon flash. In fact, it would
appear that the distortion in thickness of the flash is due to the same
cause as the extension of the gas lamps, and it is on the same side.
It seems obvious from these photographs that at least some ribbon-
like flashes as shown in photographs have no objective existence.
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3. “Notes on Lightning Discharges in the neighbourhood of
Bristol, 1892,” by Dr. E. H. Qook. The author gives some par-
ticulars concerning two trees in Tyntesfield Park which were struck
by lightning, one on June 1st and the other on July 18th, and also
some notes concerning a flagstaff on the summit of Brandon Hill,
which was struck on October 6th.

4. “Constructive Errors in some Hygrometers,” by Mr. W. W,
Midgley, F.R.Met.Soc. The author, in making an investigation
into the hygrometrical condition of the air in a number of cotton
mills in the Bolton district, found that the mounting of the dry
and wet bulb thermometers and the position of the water receptacle
did not by any means conform to the regulations of the Royal
Meteorological Society, and were so arranged that they gave the
humidity results much too high. The ¢ Cotton Factories Act ” of 1889
prescribes the maximum weight of vapour per cubic foot of air at
certain temperatures as indicated by the dry and wet bulb hygrometer
which is permissible; and the author alleges that many of the
instruments at present used in the mills give indications having an
error of 20 per cent. against the interests of the manufacturer.

Mr. Scott, Mr. Gaster, Mr. Marriott, and Mr. Symons took part
in the discussion. Mr. Scott called attention to the fact that the
Kew certificates referred to the thermometers before mounting, and
not as made up into hygrometers. Mr. Gaster referred to some
experiments he had made which showed that the proximity of the
water vessel had no effect on the dry bulb, and which, therefore,
were not in accord with Mr. Midgley’s results.

REVIEW.

Observations in Meteorology. . . . being the result of a meteorologic.l
register kept for ten years (1883-92) at Newton Eeigny, Cumberland
. . . byT. G Bexn, F.R.MetSoc. 8vo., Simpkin and Co.,
London (1893), 48 pages.

Mr. Haviland has lately been writing a big book dealing with the
prevalence of certain diseases in some parts of the Lake district.
The pamphlet before us suggests another investigation, viz., why the
climate of Carlisle induces observers to make long and accurate series
of meteorological observations. We are not sure that we could find
any other part of England to compare with a twelve mile radius
round Carlisle for good and long-continued observations. Taking
only the present century, we have valuable records in Carlisle itself
from Mr. Pitt, Dr. Elliot, Mr. Atkinson (the maker of the first Eng-
lish map of the fall of rain) the Rev. Mr. Rees and Dr. T. Barnes,
while well within the limit we have had Silloth, and still have
Scaleby and Newton Reigny. It ie not due (as might be imagined)
to its being exceptionally wet, for there is nothing exceptional
about the rainfall, and strangely enough, although in the
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tremendously long title to the pamphlet Mr. Benn describes
it as ‘““serving as a guide to the climate of that part of Eng-
land,” he does not make the slightest reference to the great
rainfalls of the Lake District. As he is within 12 mles of
Seathwaite we must hold either (1) that the phrase ¢‘that part of
England ” must be confined to three or four miles round Newton
Reigny, or (2) that on this subject the book is a bad guide; in
almost all respects, however, it is extremely trustworthy. Mr. Benn
provided the best instruments, had them all verified, placed them in
a position which can be truly described as perfect, observed them well
and punctually, and has apparently reduced and published them
accurately. As far as we have tested the tables they appear to be
perfect, though there is one that we should not have taken the trouble
to prepare or print, viz.,, Table IV., Mean Daily Temperature, i.c.,
mean temperature of each day of the year. Ten years is much too
short a period to afford useful figures on this subject, and if Mr. Benn
had plotted them as a diagram he would have seen it at once. Ob-
viously in the autumn months, when the temperature is falling, the
first of each month should on an average be the hottest, but the dates
are July 31, August 8, September 13, October 4, November 2, De-
cember 3 ; or, on the average, ten days away from their proper date.
With only ten years it is evident that there could not be more than
three records for February 29, and the result is that it comes out
as one of the coldest daysin the year, and nearly 7° colder than the
corresponding date in January.

As regards rainfall the most curious fact is that with an average
of 35:85 inches yearly, the greatest daily fall was 1-61 inches on
September 30, 1890. We do not in the least degree doubt this fact,
although we are certain that a much larger fall will some day take
place there. Apparently there are few thunderstorms, for the word
does not occur in the whole book.

Mr. Benn gives his barometric values corrected for index error and
temperature, but not reduced to sea level, the altitude being 577 feet,
and assuming an air temperature of 50° we have :—

inches.

Absolute max., Oct. 5th, 1884.......cc.oooiiviiiiin, 30°726

Mean ..ooveieeiiiiii i e e 29'904

Absolute min., Dec. 8th, 1886........................coeees 7:566
Absolute max. of black bulb in sun, June 22nd, 1887 140°5
,» 1n shade, June 26th, 1888 ............... 820
Mean temperature ... i, 452
Absolute coldest in air, February 19th, 1892 ... .. .. — 20
. »» ON grass, ,, ’s 5y eeeer el —112
Average number of days with rain ....................... 202

Longest rainless period, June 15th-July 6th, 1889 ... 22 days.

Average daily sunshine .................. 3 hours 36 minutes.

Mr. Benn had twokinds of earth thermometers; in the introduction
he gives a comparison, which shows differences reaching 0°-3.
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In Table X. he gives the mean of those of the old pattern as under:—

at 3in. ... 1ft. .. 2ft. .. 3ft. .. 4ft
Mean temp. { 4591 45°9 46°°1 46°°2 45°-8

This indicates a maximum at about 3 feet and a decrease both
above and below, but if we correct these readings according to the
comparisouns in the introduction we obtain a nearly steady rise :—

fat3in. ... 1ft. ... 2ft. ... 3ft. .. 4ft
1 45°71 45°8 45°8 46°-2 46°-1

The pamphlet is one which records good work, and will be useful
for future generations.

RAINFALL AT CHICHESTER.
To the Editor of the Meteorological Magazine.

SIR,--You are aware that I have recorded the rainfall at Chichester
during more than 50 years, but as you intimate in your Meteorological
Magazine for April, 1893, that information relating to Sussex records
would be acceptable, I begto send a few particulars as to that in my
possession. It was begun by Mr. Hills, the Curator of the
Chichester Literary and Philosophical Society, with January, 1835,
the gauge being at Kingsham until August, 1837. Then there was
no record for five months, and from March, 1838, till December,
1873, he kept the record of a gauge on the lawn of the Infirmary. 1
was elected as physician to the Infirmary in 1840, and from 1841
till 1354 copied Mr. Hill’s record. With 1854 I began to register
from a gauge of my own at Westgate, which record has been un-
interrupted up to this date.

Perhaps some notes drawn from my register by my son, G. Ashley
Tyacke, might be of some interest to you.

The average annual rainfall at Chichester, calculated on 50 years,
from 1839 to 1888 inclusive, is 2857 inches.

The rainfall for each month is :—

g £ £ 5 g & B s & & i g
& : & £ & 2z B &2 2 2 38 <
360+...301...2°93...2'67...2°54...2-39...228...1'97...1'91...1-87...1°81...1 ‘59— in.
+ Wettest. — Driest.

Table showing average rainfall up to end of each succeeding
month :—-

—_ - . .

. . = 5 < - &0 +3 ; I <
£ Ei £ z E 2 = 2 ] ° <
= - < = [ ) - w =] z =

2:67...4°64...6'45...8:04...9:91...11-82...14°10...16°49...19'42...23-02...2603...28"57 in.
The above calculations will give a general idea of the monthly and
anuual rainfall at Chichester.
Yours sincerely,
N. TYACKE, M.D.
Westgate, Chichester, April 29, 1893.
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RAINFALL IN BRISBANE.

To the Editor of the Meteorological Magazine.

SIR,—In connection with your article on ¢The Queensland
Floods,” I have pleasure in sending you the actual rainfall in Brisbane
itself from the Ist to the 18th February, the period which covered
the-three disastrous recurring floods. The reason why so much pro-
minence was given to the fall at Crohamhurst in the British Aus-
tralasian newspaper was because Mr. Clement Wragge, the Queens-
land Meteorological Officer, ascribes the terrible flood in the Brisbane
River on Sunday, February 5th, mainly to this rainfall in the
Blackall Ranges, which drains into the Stanley River, a tributary of
the Brisbane. Mr. Jones emptied his gauges every three hours.
Communication between his station and Brisbane was cut off, or he
would have been able to warn Mr. Wragge what was coming, and so
have enabled the Brisbane people to save their furniture and goods
to a greater degree than was the case. During the period I have
named above, the city of Brisbane and the town of Ipswich were
visited by three distinct floods, the highest of which rose about 15
feet above the records. In Gundagai, New South Wales, one of the
“lions” is the skeleton of a bullock high up in a gum tree, to which
the inhabitants point with a just pride as giving an idea of the
capacity of their local river in flood time, but the details from poor
Queensland beat the bullock. There are vague tradititions amongst
the blacks of fearful floods in the dim past, and I have always thought
that Australia, especially that most interesting and valuable portion,
the eastern coast line, has something in reserve for us in the matter
of climatic phenomena. It is but a matter of a few years that exact
weather observations have been taken. I now proceed to give the
rainfall at Mrs. Coxen’s station, Omega, Bulimba, Brisbane :—

. . . .
Feb. 1 ..... 11'60 | Feb. 6...... 3:33 | Feb.1l...... 4:36 | Feb.16...... 2-15
R N 4-30 sy e 86 |, 120 930 ., 17 1020
- T 520 ys S 27 ‘ » 13 20 |, 18...... 492
R S 4-35 IR N ‘06 sy 14 1-62 _—
» Do 422 » 10...... ‘03 | ,, 15...... 20 Total ... 59-00

Yours faithfully,
J. TROUBRIDGE CRITCHELL.

9, Cardigan Road, Richmond Hill.
April 22, 1893.

[We are much obliged to Mr. Critchell for making some of the
facts plain; but we are surprised that Mr. Wragge has not issued
the daily fall at all stations in the district affected. The Croham-
hurst record may be correct, but it would be none the worse for
support from other stations.—ED. ]
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, NOVEMBER, 1892.

Absolute, Average, Absolute. |TotalRain. g
STATIONS. Maximum. Minimum . 5' 8.8
. BEIZ g |G &8 |4
(Those initalicsare | 5 | & | & | ; |Max.|Min. | Q% E sa | 85| & 5|3
South of the Equator.)) § | 5 g & & = = ERERE
= A = oA

e T T T e T oa00] © ° linches o
England, London ...... 60'8 | 14 | 30-81 2| 502 | 406 42:5 90 | 86:8| 256|253 | 15| 80
Malta....oeveveerereennnn| 81°6 | 2| 47°61 30 | 694 | 58-7| 550 | 80 | 1313 41'0| 7°33 | 13 |52
Cape of Good Hope .| 919 | 24| 46617 700 | 553 .. | .. .. | .. 1199 | 4!+5
Mauritius.................. 844 lia" 65°0| 18 { 81'9 | 68'6| 649 | 73 | 140°0| 57-1| 184 | 18 |54
Calcutta.... W 8B 5 542 27 | 800 | 61-2] 618 | 77 | 1447 | 445 174 | 2| 12
Bombay........... .| 883 6 69'0} 30 862 | 71'8) 661 |66|1346| 563] 67| 1|07

Ceylon, Colombo ... ..... 890 {29 | 71°0; 61859 | 739| 71-3| 80 |1560| 65-0| 586 | 20
Melbourne................. 90:8 |19, 4500 8| 706 | 51-7( 527 | 73| 1431| 36-4| 2:74 | 11 |59
Adelaide .................. 97'6 | 18 | 44'6| 11 | 802 | 57-9! 505 | 52 | 1624 | 372 63 | 8 [4-
Tasmania, Hobart......| ...
Wellington ............... 73:0 | 23 | 48°0! 1¢ 66°5 | 54-9{ 52°7 | 75 | 130°0 | 40°0| 165 | 14 | 4'3
Auckland .................. 750 | 14b] 53°0f 2| 703 | s57-5| 582 | 83 | 1390 420 465 | 15 |55

Jamaica, Kingston...... 899 | 6 66'35 29 | 864 | 701| 697 { 78| ... e | 2099 | 7
Trinidad SO0 R P
Toronto . 16| 143 93 | 403 29-3| 309 |80 .. .. 1218 | 27|89
N enrunewick, 617 {19 | 122 12| 411 | 269|321 82| . | . |48% |15 |76
Manitoba, Winnipeg..,| 439 | 2 '—18-5. 23 | 254 48] o | ve | 226 | 11| 676
oo bies 1) 531 3,5' 303/ 25 | 459 | 385 414|903 | . | . loas |38 |84

a And 29. b And 26. ¢ And 17, 18.

REMARKS.

Macra.—-Mean temp. 62°'5. Mean hourly velocity of wind 9°1 miles. The sea
temp. fell from 73°°0 to 66°-4. Thunderstorms on 10th, 11th, and 15th ; lightning
on 18th. Rainfall double the average. dJ. ScoLgs.

Mauritius.—Mean temp. of air 0°1 above, dew point 0°'6 above, and rainfall
‘10 in. below, their respective averages. Mean hourly velocity of wind 106 miles,
or 03 miles below average; extremes, 26-3 on 14th and 2'1 on 27th; prevailing
direction E.S.E. to E. by N. C. MeLprUM, F.R.S.

CeyvLoN, CoLomBo.—Thunderstorms occurred on 13 days ; lightning alone was seen
on 9 days. In the interior of the island a distinct shock of earthqnake for about 15
or 20 seconds was felt on the evening of 8th at Holmwood, Queensland, Maussagala,
Hakgala, Udahena, &c., and a second slighter one was felt on the morning of the 23rd

at the first three stations only. J. C. H. Crakke, Lt.-Col. R.E.
Melbourne.—Thunder and lightning on the 4th and 5th ; lightning in N. and 8.
on 21st, S.W. on 23rd. R. L. J. ELLERY, F.R.S.

Adelaide.—Mean temp. 2°2 above average of 35 years. B ‘34 in. below average,
C. Topp, F.R.S.
Wellington.—On the whole fine weather during the month ; frequent light showers,
but small total rainfall. Prevailing N.W. winds, frequently strong. Earthquake on
9th at 8.30 a.m., slight, and on 30th, very slight. Mean temp. 4°2 above the
average ; R 2'52in. below average. R. B. Gort.
Auckland.—A wet and disagreeable month, the rainfall being nearly two inches
above the average, and, with one exception, the highest recorded for the month.
Mean temp. and barometrical pressure close to the average. T. F. CHEESEMAN.
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[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV,, pp. 10 & 11.]

Div.

STATION.

Total

Div.

STATION.

Total

Rain. Rain.

in. in.

II. | Dorking, Abinger Hall., 10 XI. | Builth, Abergwessin Vic.| 27
»» | Birchington, Thor ...... ‘00 v, Rhayader, Nantgwillt.. 26
ss | Brighton PrestonvilleRd} ‘06 ,» | Corwen, Rhug ........... 63
»s | Hailsham .......cc........ 06 s | Carnarvon, Cocksidia ...| *86
»» | Ryde, Thornbrough ...... 04 s | 1. of Man, Douglas ...... 1-44
,» | Alton, Ashdell............ ‘06 XII. | Stoneykirk, ArdwellHo.| 1°65
II. | Oxford, Magdalen Col...| 05 ,, | New Galloway, Glenlee| 139
+»» | Banbury, Bloxham ...... 21 ,» | Melrose, Abbey Gate...| 76
s» | Northampton, Sedgebrook| 32§ XIIL | N. Esk Res. [Penicuick]l 90
»s | Alconbury...... ... ... ‘13 ,» | Edinburgh, Blacket Pl..! 164
,»» | Wisbech, Bank House..[ ‘17| XIV. | Glasgow, Queen’s Park.| 1-11
IV, | Southend .................. *00 XYV. |Islay, Gruinart School..| 318
,» | Harlow, Sheering ... .. 081 XVI. | Dollar........ ..cocvvennnnn. 1-03
,5 | Colchester, Lexden....... 07 »» | Balquhidder, Stronvar..| 144
,» | Rendlesham Hall ...... 04 ,» | Coupar Angus Station.. 72
b | Diss ‘09 ,» | Dunkeld, Inver Braan..| 1°34
s | Swaffham.................. ‘06 ,» | Dalnaspidal H.R.S. 211
V. | Salisbury, Alderbury...| 10} XVII. | Keith H.R.S. ...... .....] 119
,» | Bishop’s Canunings ...... 00 .. |Forres HR.S. ..........[ 95
,» | Blandford, Whatcombe.| ‘08§ XVIII, | Fearn, Lower Pitkerrie.| 106
,» | Ashburton, Holne Vic....| ‘52 »» | Loch Shiel, Glenaladale| 3°59
,» | Okehampton, Oaklands.| 54 s»» | N. Uist. Loch Maddy ...| 139
,» | Hartland Abbey ......... 51 ,» |Invergarry ............... 1-55
,» | Lynmouth, Glenthorne.| 14 ,,» | Aviemore H.R.S. ...... 1-16
,» | Probus, Lamellyn ...... 07 .» | Loch Ness, Drumnadrochit| 161
,» | Wincanton,StowellRec.| 141 XIX. | Invershin .................. 159
v» | Weston-super-Mare ...... *07 by | Scourie ..........eeeennnns 1-36
VI. | Clifton, Pembroke Road| ‘07 »» | Watten H.R.S. ......... 47
,, | Ross, The Graig ......... 20 XX. | Dunmanway,Coolkelure| 1°'85
»» | Wem, Clive Vicarage ...| 45 ,» | Fermoy, Gas Works ...| 107
,»» | Cheadle, The Heath Ho.! 53 ,» | Killarney, Woodlawn ...| 127
»» | Worcester, Diglis Lock| 27 ,« | Tipperary,Henry Street; ‘80
,» | Coventry, Coundon ..... 43 ,» | Limerick, Kilcornan ...] ‘89
VII. | Ketton Hall [Stamford]| 43 5 Enmis.......ooceeinni. .1 116
s» | Grantham, Stainby ...... *39 sy | Miltown Malbay......... 212
,» | Horncastle, Bucknall ... ‘15| XXI. | Gorey, Courtown House| 34
,» | Worksop, Hodsck Priory] 34 »» | Mullingar, Belvedere...| 1-10
VIII. | Neston, Hinderton ...... 75 ,» | Athlone, Twyford ...... ‘86
,» | Knutsford, Heathside...| 58 ,» | Longford, Currygrane...| 93
,» | Lancaster, Rose Bank...| 35| XXII. | Galway, Queen’s Coll...| 213
,» | Broughton-in-Furness..| 1'56 »» | Crossmolina, Enniscoe..| 214
IX. | Ripon, Mickley ......... ‘61 »» | Collooney, Markree Obs.| 1°58
.» | Scarborough,South Ciiff] 61 ., | Ballinamore, Lawderdale| 1'72
,» | EastLayton[Darlington]] 53 | XXIII. | Lough Sheelin, Arley ..| 1-04
,» | Middleton, Mickleton..| 67 »» | Warrenpoint ............ 95
X. | Haltwhistle, Unthank..| 78 »» | Seaforde .................. 149
,, | Bamburgh.................. *76 »s | Belfast, Springftield ......| 197
,» | Newton Reigny ......... 43 ,s | Bushmills, Dundarave...| 147
XI. | Llanfrechfa Grange ..... *33 s | Stewartstown ............ 150
,» | Llandovery ............... 11 ,, | Buncrana .................. 116
,» | Castle Malgwyn ......... -34 .» | LoughSwilly,Carrablagh| 1-48
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RAINFALL. 4% ) TE .
STATIONS. ~§§ MPERATURE
Div. The Roman numerals denote the Differ- | Greatest | g g ;
[di}:ﬁsio(;l of the lzIx_lxmual Tablesto | Total | from 2]4?%1%111% @ ; Max. Min.
which each station belongs.] Fall. | average |[— ‘:‘S
1830-9. |Dpth| Date| ™~ || Deg. |Date | Deg. |Date.
inches.! inches, | in.
1. ( London (Camden Square) ...| *24|— 1'50| *20| 19 | 3 | 782| 20 |30'9( 13
IL Maidstone (Hunton Court)...; 02i— 163} 02|16 1| ... | ... | ... | ..
’s Strathfield Turgiss ............ 12— 148! 09| 16 | 2 ([ 84'2| 18 |24'1| 14
[11L Hitchin ......ocoovniinininainnnns 25— 1-54( ‘10 21 4179°0] 20 | 240 13
’s Winslow (Addington) ......... ‘11{— 1-81] 08| 16 3180020 |210]| 14
IV, Bury St. Edmunds (Westley)| *08|— 1°58| <07 16 | 2 |173°0| 20 |250| 4 |. .|
" Norwich (Cossey) ...ceeeuiuenne. ‘10(— 1-61| 10) 16 | 1 || ... ... | ... | ...
Weymouth(LangtonHerring)| 15— 1+73| 11| 29 | 2 | 705 | 26 |33-0| 14
»» | . | Torquay, Babbacombe... .....
,» /= | Bodmin (Fore Street) ......... 28— 279|100 16| 4l ... | ... ... |..
VIIZ | Stroud (Upfield) ............... 04— 2°111{ -02(1,16] 2 |[80°0| 21 {330 13
» |3 ChurchStretton(Woolstaston)| 34— 2:00| -18| 16 | 5 || 77°0 | 20a| 82°0 | 12
» |© | Tenbury (Orleton) ............ ‘69— 1°39] 42| 1| 579821 {260 14
VIL|Z | Leicester (Barkby) ............ 301— 1-80| 18| 16 | 5 |/ 83-0| 19 |20-0| 13
’ Boston ....oiiiieiiiiiiiiirenennn. ‘15 156 -11{ 16 | 3 | 830 23 | 260 14
vy Hesley Hall [Tickhill]......... 30 1°41) 18| 16 | 4 || 780 205|260 | 3
VIII. Manchester(PlymouthGrove)| 47— 1-24] 21,16 | 5 179:0| 21 |300| 2
IX. Wetherby (Ribston Hall) ...| 67|— 1°18| -22| 2| 5| ... | ... | ... | ..
" Skipton (Arncliffe) ............ 61— 2°82] <161 16 | 5 [ ... | .. | . |l
" Hull {PearsonPark) ..... ...... 38— 1-54} <121 16 | 5 |[65:0] 19¢| 100 | 10d
X. Newcastle (Town Moor) ...... 461 — 1871 27116 | 7| ... | ... .| ..
’ | Borrowdale (Seathwaite)...... 1'59)— 555 56 29 | 7| ..
XLig ( Cardiff (Ely).ccoveunnininienienns 20— 221 11| 1| 3| ... .. .||
. ﬁ Haverfordwest ........cceveunee. 40— 2-23f -11{ 1| 6 (| 76°1{22|27-0]| 13
»» | ) Aberystwith, Gogerddan...... 53|— 203 40| 1| 3182021 {22012 |..|..
,, [ { Llandudno........ccoooeeeneennnn. 87— 04) 47{ 16| B ...l .| .|
XIL Cargen [Dumfries] ............ 107 — 1-16| 49| 16 | 7 |/ 76-4| 24 | 284 | 12
” Jedburgh (Sunnyside)......... 62— 1-08| <17 15 | 7 | 71-0| 20 | 260 12
X1V, Old Cumnock ..... .coooecenn.. 126/— -87| 38/ 16| 94 .. |..| ... |..
XV. Lochgilphead (Kilmory)......| 277|— -04[1:30| 15 | 8 || ... 280 | 11
» | | Oban (Craigvarren) ............
v |z | Mull (Quinish) ........c......... 1-80)— 1-18) +49| 15 | 11 || ..
XVIL.|< { Loch Leven Sluices ...eee...... 1:00|— 1-22] «60| 16 | 4} ... | .| ..
. |5 | Dundee (Eastern Necropolis)| 145 60| 50| 20 | 965220281 9
XVILIQ | Braemar .......ecoceoeinene. 1-26{— 1-16| 40| 15 | 10 }/71-0 | 24 1 23:0| 9
v 2 | Aberdeen (Cranford) ... ..... 66 171 17 {12 || 63:0| 18 | 29:0| 11
VIl Strome Ferry.............c....... 1-90|— 1-02| =35 29 | 12| ... | ... | ..
” Cawdor [Nairn] ............... 1594+ -07| -58| 15 [ 13 | .. | ... .||
XIX. Dunrobin .......ccovvvenieiiinnns 1-45— -28| 53|29 | 10 || 61-0| 23 |31:0] 16 |..|...
.| US. Ronaldsay (Roeberry)...... 66— 95| 22| 2|12 63019 |32:0] 10
XX.! [ Darrynane Abbey............... 1:2 e | B9P 1510
’ Waterford (Brook Lodge) ...| '621— 1:85[ -40| 17 | 4 1700 25 | 28-0 | 14
»s |8 | O’Briensbridge (Ross) ...... '96 .. | 83|16 911720214/ 32°0( 2
XXI.[& | Carlow (Browne’s Hill) ...... 61— 167 -28| 17 | 8| ... | .4 ... |..
»» |/ Dublin (FitzWilliam Square)| 1'05(— 1-07| 37/ 17 | 7| 668 | 22 | 362 | 14
XXIL3 | Ballinasloe ..o ..covverrenns 81|— 133| 22| 30 | 9 |l68-0]22 (310 3
vs B | Clifden (Kylemore) ......... .. 285 A Z3I VR RTINS
X111 Waringstown .........ceeoo. 115 — 127 68 16 | 5740]24{290| 9
” Londonderry (Creggan Res.).| 130|— 94| =29 15 [ 10 | .. [ ...} ..
{ Omagh (Edenfel) ............... 1°59|— -64] -77| 16 { 717001 22 [30:0| 9

a And 21. b And 24.

+Shows that the fall was above the average ; —that it was below it.

¢ And 20, 27. d And 14.
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METEOROLOGICAL NOTES ON APRIL, 1893.

ABBREVIATIONS,—Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for
Zgﬁninéum; T for Thunder; L for Lightning; T § for Thunderstorm ; R for Rain ; H for Hail;
for Snow.

ENGLAND.

STRATHFIELD TURGIsS.—The driest April ever recorded at this station, with
uninterrupted sunshine, but frost at night to the very end of the month.
First swallow seen on the 2nd, cuckoo heard on the 12th, nightingale on the
16th. Horse chesnut in flower on 18th, and lilac on 21st.

AppivaToN.—This month has been not only remarkable for its small rain-
fall, but also for the very high readings of the ther. during the latter part, the
max. in shade reaching or exceeding 70° on seven consecutive days, and giving
an average for that period of 76°. Between 1871 and 1892, both years
inclusive, a max. of 70° and upwards has been recorded 13 times, and five out of
the 13 occurred in 1874, This alone shows the exceptional heat. R was very
much needed at the close, only one quarter of an inch having fallen during 61
days, that is since the end of February.

Bury St1. EDMUNDS.—The driest April registered since observations com-
menced in 1857 ; 1865 is next with ‘37 in. The drought is most serious
in this part of Suffolk, the more so as vegetation is about a month more
forward than usual. Lilacs in full bloom on the 19th. The hay crop must be
very short, much barley is not sown, and a great deal that is, cannot come up.

Laneton HERRING.—The absolute drought which began on March 18th
extended to April 21st inclusive, 35 days; a few drops of R fell on April
16th, but so few, that none fell in either of my rain gauges. The longest
absolute droughts previously were, 29 days from June 7th to July 5th, 1887,
and 26 days from August 9th to September 4th, 1880. The total fall in March
and April was only ‘47 in., the previous smallest fall in two successive
months being ‘82 in, in November and December, 1879. It was the hottest
as well as the driest April since observations commenced in 1874, the mean
9 a.m. temp. being 59 above the average of 21 years, and about equal to the
average of May. High winds from E. on 21st and 22nd.

BopmiN, ForeE STREET.—A very hot and dry month ; only four wet days,
and very little R on those days. A record month. Showers are much needed
for every crop. Swallows plentiful. Only ‘67 in. of B registered in March
and April.

WoorsTasToN.—The drought continued throughout the month, R falling
slightly on only five days. Till the 15th, the nights were very cold, with
frost on the grass nearly every night. Iun the latter part of the month the
temp. was that of summer. The blossom on the fruit trees was exceptionally
fine, and the oaks were in full leaf and the hawthorn in blossom by the 3rd
week. Cuckoo heard on 21st. Mean temp. 50°°7.

ORLETON. —Another remarkably fine, dry month ; the driest April since 1854.
The mean temp. of the month was 3°'7 above the average, and although April,
1865, 68 and 74 were all rather warmer, the mean of the maxima was far
higher than in either of those years. The absolute max., 79°'8 on the 21st,
was the highest ever recorded here in April. A very heavy and partial storm
of B occurred on the evening of the 1st, but it only extended a very little
distance on either side of this place. The earliest spring ever known here,
apple trees in full bloom on 21st, cuckoo heard on 13th.

BarkBY.—Temp. for the month: Mean max. 65°°5; mean min. 34°'7;
mean, 50°'1. Swallow seen on 10th, nightingale heard on 22nd, cuckoo on
20th. Heavy T and L on the 20th.

MANCHESTER.—The hottest and driest April in my record of 27 years. The
whole month was fine summer weather, with the exception of the last three
days, which were cold and windy.



SYMONS’S MONTHLY METEOROLOGICAL MAGAZINE. 63

WALES.

HAvERFORDWEST, —With the exception of April, 1854, when the total rain-
fall was ‘30 in. (in that April ‘Ol in. fell on the Ist, absolute drought
lasted till the 20th, when ‘26 in. fell, and on the 28th -03 in. fell), this
13 the driest April, and certainly the finest and warmest, in my record of 44
years. The temp. rose above 70° on five days, and on the night of the 22nd
did not fall lower than 55°-1. During the period of great heat from the 21st to
27th, the air was very dry, the difference between wet and dry bulbs ranging
from 9° to 12°. Fruit very forward, gooseberries as large as seen usually at
the end of May. May in blossom on the 24th in conjunction with the gorse,
a phenomenon never before seen here. Oak and ash in full leaf on the 25th,
all other trees and shrubs fully one month earlier than uswal. My currant
trees laden with fully-formed fruit. No such April in living memory.

GoGERDDAN. —Bright and very dry throughout the month, with N.E. winds.

SCOTLAND.

CARGEN.—The mean temp., 49°°9, is 4°-2 above the average, and the highest
recorded here since observations commenced 34 years ago. The max. temp. of
the month, 76°4, is the highest in April during the same period. There were
246 hours of sunshine (13 hours more than the average for June and July), the
average for the month being 166 hours. The only April that offers a com-
parison with this month was in 1865, the mean temp. being 49°-4, the max.
temp. 72°°9; hours of sunshine, 241 ; rainfall, ‘71 in. The oaks and a few
ashes were in leaf at the close, horse chesnuts, lilacs, laburnums, &c., at
least four weeks earlier than usual, and a Westeria on the garden wall was in
full bloom at the end of the month. E. winds prevailed for 20 days. L on
the evening of the 19th.

JEDBURGH,—The dryness has been great. Old men accustomed to notice
peculiarities of weather are unanimous in the opinion that the like of this has
not been within their recollection. The cereals have been sown in land highly
favourable, and this has allowed the land to be thoroughly cleaned. The lands
look well, and grass is far advanced. The tree and bush fruits look well,
the bloom is far advanced, and promises an abundant crop. The swallow
arrived on 23rd.

OLp Comyock. —During the early part of the month heavy dews prevailed
in the early morning, sometimes inclining to frost. Vegetation about three
weeks earlier than last year. H on 29th and 30th.

MrLt, QuinisH.—The earliest spring for many years. Cuckoo heard on 16th.
Hawthorn in blossom on 29th, grass in abundance.

RoEBERRY.—A very fine month throughout ; the finest April since 1878. R
118 in. less than the average of 26 years.

IRELAND.

DARRYNANE ABBEY.—Very fine and hot, especially the first three weeks,
which were more like July than April. Vegetation very forward, hawthorn in
flower fully a month earlier than usual, and roses which usually flower in June
already in bloom.

WATERFORD, BRoOOK LoDGE. —The driest April since 1854, when only 30 in.
was registered, Mean temp., 50°°5. o )

O’BRIENSBRIDGE, R0ss.—Quite a summer month of brilliant suunshine and
rapid vegetation. The oak was in full leaf before the end of the month, and
all bulbous plants and flowering shrubs were fully 15 days in advance of an
average season. Orchards and bush fruit very promising. Vivid L and some
T on the 21st. .

Drpriy.—April proved a fitting sequel to the record-breaking March of
1893. Like its predecessor, it was characterised by drought, bright sunshine
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and a high temp. The mean amount of cloud was only 40, falling at 9 p.m.
to 3:3. So powerful was the heating power of the sun by day that, notwith-
standing free radiation by night, the temp. did not fall below 36°'2 in the
screen, and 28°°9 on the grass. The drought was happily interrupted in
Ireland by copious falls of R on the 16th and 17th, and again on the 29th and
30th. In the matter of temp., April, 1893, breaks the record, the mean being
3°-7 above the average, and 1°°0 above the mean of the Aprils of 1865 and
1874, which bad been the warmest since the present records began. Lunar
halo on the 26th ; fogs on the 6th and 17th ; high wind on four days. No 8
or sleet, but H on the 29th. The temp. exceeded 50° in the screen on every
day ; it rose above 60° on 11 days, but never fell to 32°. The min. on the
grass was 32° or less, on five nights.

EpENFEL.—Another month of marvellous serenity, and prevalence of warm,
bright sunshine, and although the wind was from a polar or easterly quarter
for 24 days, the amount of frost was insignificant. These conditions, coupled
with a sudden and heavy rainfall on the 17th and 18th, produced a vegetation
of extraordinary precocity and luxuriance, even ash and oak bursting into leaf
at the close. All summer migrants about 14 days, and ordinary vegetation a
full month, earlier than the average.

THE MAXIMUM SHADE TEMPERATURE IN APRIL, 1893

I HAVE seen several statements as to the unprecedented heat of
April 20th. It may have been without precedent at other stations,
but was not so at Camden-square, as the following list of higher
maxima in shade, in April, in previous years will show.

In 1893 the max. on April 20th was 782

2 1859 ”» 3] 13 i) 7th >3 785
» 1865 ,, 7 5 27th ,, 814
’” 1866 3] i3 13 ’ 27th 'Y 79 4

kR ] I869 b2 3 b2l N 14th b2l 78 5
” I870 LR 2 " i3] QOth 1) 79.:1
» 1874 5 s 23rd 5, 792

It has therefore been exceeded six times in the last 34 years, but as
the most recent case occurred twenty years since it is not surprising
that these instances have been forgotten.

Very much the same tale is told by the mean temperature at

9 am. in April. The mean in 1893 was 50°8, the higher means
have been : —

1865 ... 535 1869 ... 535
1866 ... 541 1870 .o 51°1
1867 ... 513 1874 ... 519

there being again six Aprils with higher mean temperatures at 9 a.m.
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THE DROUGHT.

ALTHOUGH at the majority of stations the ¢ Partial Drought,” which
began with March and continued throughout April, was brought to
an end by rain between the 15th and 21st of May ; the period since
then has again been very dry, and so continues (up to June 12th).
This being the case, it seems unwise to attempt to write its history.
But in case anyone should imagine that it is unprecedented, we give
the figures for Greenwich for 1844 and for 1893 in identical
arrangement :—

1844, Total.

in. days.

March (from 11th) 12th, ‘15 ; 14th, 36 ; 22nd, ‘07 .. From llth ... -58 ... 21
‘04 .

April 12th, -17; 13th, -02; 26th, ‘0 .23 ... 30
May 7th, -01; 9th, ‘02; 29th, .. 15 ... 31
June 5th, -02; 10th, -01; 17th, -02; 18th, ‘03 ... To 23rd ...... ‘08 ... 23
1:04 105

Total.
1893. in. d ?ia.ys.

March (from 2nd) 3rd, ‘04; 4th, -10; 13th, ‘01; .
Tath, 011 10t 07} 17th, 02 oorr o} Feom20d ... 25 ... 30
April  17th, ‘04 ; 20th, 06 ; 29th, 02..... ... 12 . 30

May 1st, ‘01 ; 16th, -0} ; 17th, -30; 18th, 01;
19th, ‘03 ; 20th, ‘02 ; 23rd, 02 ; 29th, -08; .54 ... 31

30th, 06 .....cevvvniiiii e
June  dth, 013 TEh o8 oo oo To 10th ...... ‘19 ... 10
1'10 101

To the Editor of the Meteorological Magazine.

Sir,—The following figures will show that even in the centre of
Ireland we have had a partial drought of severity and extraordinary
duration, only 1:44in. of rain having fallen from March 1st to
May 16th inclusive, on 17 of the 77 days.

The copious fall(1-96in.)from 17th—23rd May has been invaluable,
and crops are now growing rapidly. Vegetation generally is a month
earlier than usual.

F
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1893.

m. 1. n, m. in.
March 1 02 April 15 ... 14 May 17 ... 20
by 2. 13 . 16 .. 26 » 18 ... 47
sy 3 ... 06 s 17 .. 16 » 19 ... 43
,, 5 ... 02 . 22 .. 01 ., 20 .. °37
T ... 02 » 28 ... 05 » 21 .. 26
» 10 .. -03 ,, 30 ... 03 » 22 ... °16
» 13 ... 07 T 85 5 23 ... 07
» 18 .. .27 May 1 .. 07 —
5 31 ... 06 ,» 15 ... 04 1-96

68 _u

1-44

Yours truly, M. FRASER.
Hazelfort, Shinrone, Moy 24th, 1893,

S1R,—The partial drought still continues, and it may be of interest
to have the details. At present there is not the slightest sign of
any change ; in fact, everything points to a long continuance of the
drought, which daily becomes more and more serious. The hay
crop will be an almost entire failure, so will be the oat and root
crops, and the difficulty will be to find a substitute for them at any
reasonable rate.

1893.
m. m, 1n.
March 13 ... 09 | May 17 ... ‘09 | June 4 ... 13 Thundershower p.m.
s 16 ... 04 5 18 ... 07 » 6 ... 03
» 17 ... 08 » 19 ... 01 —
April 16 ... *05 »o 20 ... 07 ,» to the 10th -89 in 99 days !

May 16 ... 04 s 29 ... 19
Thus beating the Uckfield record for both 1844 and 1854, viz. :—

1844 ... March 14th to June 16th ...... ‘89in. in 93 days.
1854 ... Feb.  6th,, April 30th ... 59 ,, ,, 84 ,,

Yours very truly, C. LEESON PRINCE.
The Observatory, Crowborough, Sussex, June 10¢h, 1893,

NEW ISSUE OF OLD METEOROLOGICAL BOOKS.*

IT is given to some persons to dream dreams, to others to realize
them. Having formed a considerable collection of works upon
Meteorology from the very infancy of printing, it has long been a
day-dream of ours to reprint some of the most rare, with a moderately
literal translation, and a few notes. Our energetic correspondent
Dr. Hellmann has not merely had a somewhat similar dream, but

* Neudrucke von Schriften und Karten iiber Meteorolegie und Erdmag-
netismus herausgegeben, von Prof. Dr. ;. Hellmann.
No. 1.—L. Reynman., Wetterbiichlein Von wahrer Erkenntniss des
Wetters. 1510.
No. 2.—Blaise Pascal. Récit de la Grand Expérience de ’Equilibre des
Liqueurs. Paris: 1648.
4to. Berlin: A. Asher and Co., 1893.
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has realised it. Thanks to the help of the German Meteorological
Society and of its Berlin branch, and doubtless to much gratuitous
work on the part of Dr. Hellmann, and to the co-operation and
resources of the great publishing house of A. Asher and Co., of
Berlin, a series of publications has been commenced, most moderate
in price (considering the beauty of their reproduction) and of the
highest interest. Dr. Hellmann’s plan differs from ours in that he
does not give any translation, but on the other hand, he reprints in
perfect facsimile, and he gives an introductory account of each work,
which we do not think it an exaggeration to say is superior to any-
thing which any other living person could write. In the prospectus
Prof. Hellmann announces his intention to reprint in facsimile a few
(perhaps a dozen at the most) of the rarest and most important early
tracts and maps relating to Meteorology and to Terrestrial
Magnetism, each being preceded by a bibliographical note, and,
where possible, by a biographical account of the author and an
explanation of the leading features of importance in the tract or map.
The size of each part will be small quarto (about 10 inches by
8 inches), each being complete in itself. Not more than two will be
issued in any one year, and, if we may judge from the two numbers
now before us, the cost will he about 5s. each part.

We must now say a few words respecting the first two numbers of
this series —numbers which we shall not be at all surprised to find
in a year or two, like Merle’s MS., worth three or four times their
original cost.

No. 1.—This is the reproduction of one of the many ¢ Wetter-
biichlein ” issued in the 16th century. They were really popular
guides to the weather, partly astrological, and partly incorporations
of popular weather proverbs. The one selected is believed to be the
oldest book upon the weather printed in German, and is dated 1510 ;
it is moreover, reproduced from the copy in Dr. Hellmann’s library,
which is believed to be unique.

The first twenty-five pages are devoted to a list (with copious
notes) of other editions of, or resembling, the present work ; this is
followed by details as to the compilation and translation of the
work, which occupy 16 pages more, and this is followed by the
reprint itself, occupying a final 14 pages.

Dr. Hellmann is so thoroughly a master—in fact we may say the
master—of his subject that it is very dangerous for any one to
express any difference of opinion, but while we think that Dr.
Hellmann has proved that Reynman quoted largely (as he himself
says) from Bonatus, we should have pointed out that much of
Bonatus is to be found in Aratus and other early writers.

Like Dr. Hellmann, we have tried, and failed, to trace the section
entitled —

Das tetter zuwissen durch die bier

quart des jars, als Liechienperger setzi.
F 2
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The subject is treated so much in the style of Alkindus that we
took down our copy, but have not found the passage. Considering,
however, how careless persons were three or four centuries ago as to
the spelling of names, we are not at all sure that this is not the
right direction in which to search, because undoubtedly the section
is much in the style of Alkindus’s writing, and the printer of our
copy of Alkindus was a Liechten . . . . . . Here is the title—

gztrorﬁ{ Alkind } de plunijs imbribus et
indices ' Gaphar ' befis: ac aeris mutatioe

Benetiis Anno Int. 1507.
Ex officina Petrr Liechtenstein.*

Is it possible that Reynman wrote from memory, and substituted the
printer’s name (imperfectly) for that of the author? But if so, how
is it that we cannot find the section ? We must leave the solution
to others.

No. 2.—This second reprint is that of a pamphlet entitled, * Récit
de la grande Expérience de I'Equilibre des Liqueurs,” by Blaise
Pascal. Paris: 1643.

As most persons are aware, Pascal was the first to prove that the
mercury in a barometer tube was supported by the pressure of the
air, which he did by inducing a friend to fill two tubes with mercury,
ascertain what they read, and that they agreed at Clermont Ferrand,
and then to empty one and carry it to the top of the Puy de Déme
(3,550 feet above Clermont), fill it there, and see if on the top it read
less, then return to the bottom and repeat the original measure-
ment. This important experiment was made on September 19th,
1648, and up to the present moment we presume that few persons
are aware that any account had been issued previous to the first
edition of Pascal’s “Traitez de 1'Equilibre, &c.,” Paris, 1663 ; but
reference to the Preface and to the ‘‘ Avertisement” on p. 164 of
the “Traitez” will show that Pascal issued his pamphlet almost
immediately after receiving the account of the successful experiments
at Clermont, and further, that in the fifteen years between its issue

* We have spelled the second author’s name Gaphar because the first letter
closely resembles the form of G used at the end of the 15th century, but that
there is some doubt about it is evident from the following amusing confusion :—

The tract was printed at Paris in 1540 by Kerver, with the name as [aphar.

The Royal Society has a copy of the 1507 edition, and in both editions of
the R.8. catalogue (1839 and 1883) the name is printed Gaphar.

In the Pulkowa catalogue (1860) it is printed Saphar.

In the ‘}‘]Bibliography of Meteorology,” Part II., 1889, it is type written
Japhar.

In the Crawford catalogue (1890) it is printed Saphar.

In the British Museum catalogue it is spelled Gaphar, with the Arabic name
added, as [i.e. J'afar ibn Muhammad ?]

We have, therefore, three authorities for G, two for S, and one each for I and
for J.
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and that of the “ Traitez,” all the copies had been distributed. And
now, two hundred years later, Dr. Hellmann can trace only three
copies of the original issue as being in existence, viz. :—(1) Biblio-
theque Nationale, Paris; (2) Bibliothéque St. Genevidve, Paris;
(3) Koniglichen Bibliothek, Breslau.

As this tract is reprinted in all three editions of the “ Traitez”
(1663, 1664, and 1698), and also in Pascal’s collected works, the
information cannot compete in rarity with No. 1, though it may
surpass it in importance as a record of one of the great discoveries
of the world, and in the present issue we have the advantage of Dr.
Hellman’s lucid introduction.

It is such a phenomenon to pick up a misprint in Dr. Hellmann’s
books that we must tell him of one. On p. 7, in reprinting the
title of the *Traitez,” he has “S. Jacques” where it should be
8. Iacques.” It would be a happy thing for some of us if we never
made a worse mistake.

THE REMARKABLE SEASON.
To the Editor of the Meteorological Magazine.

SiR,—The annexed table may perhaps be worthy of a place in
your Magazine, as it shows the extraordinary character of the present
Spring. The observations are all taken from plants or trees in my
own garden, and in those cases marked with an asterisk, from the
same Individual plants or trees. The Spring is thus (omitting the
snowdrop) 23 days earlier than the average of the last eight years.

Average
date, 1893. Difference.

1885-1892.
Day of year. | Day of year. Days.
Flowering of Snowdrop .............. .. ...... 45 48 + 3
v . Daffodil ........... .l 103 87 —16
*Bursting of Chesnut buds......... .............. 114 95 —19
* v 5y Sycamore buds..................... 123 103 —20
*Flowering of Red Currants ..................... 123 96 —27
* ' s Cherry ..., 131 105 —26
* » vy PEAT ot o135 103 —32
* ’s s Apple 145 116 —29
’e .y Strawberry ... 151 126 —25
* ' ,» Common Rhododendron ...... 157 131 —26

The rainfall for this station since March 5th inclusive (67 days)
has only been 1-51in., certainly not more than one-quarter of the
average.— Yours very truly,

CHARLES L. BROOK.

Harewood Lodge, Meltham, Yorkshire, May 11¢h, 1893.
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MAXIMUM SHADE TEMPERATURE IN APRIL, 1893.

THANKS to Mr. G. von U. Searle, we are able to correct an error on
p. 64. The mean temperature at 9 a.m. in April, 1866, was 50°41,
not 54°:1 as there printed. The true value being below 50°:8, the
entry for 1866 should be entirely struck out ; but in the upper table
the max. of 79°4 is correct, and should stand.

The following letter raises another point : —
To the Editor of the Meteorological Magazine.

SIR,-—I noticed with some surprise that the max. temp. at Camden
Square on April 20th was only 78°2. Here, in Stevenson screen, it
r eached 82°2, being a higher reading than any recorded in April
at Greenwich in 52 years.

The absolute drought lasted 30 days, March 17th to April 15th,
exactly the same number of days as in 1887 ; the partial drought
78 days, February 28th to May 16th, with 0:63 in. of rain.

Yours very truly,

G. von U. SEARLE.
30, Edith Road, West Kensington, May 20th, 1893.

[The first portion of this letter has led to our examining the
maxima for April 20th, and the result is worthy of record. We
will, in the first place, quote the maxima obtained in Stevenson
screens only, arranging them from the coldest to the warmest : —

Royal Botanic Gardens W. Sowerby ............... 77°5
Camden Square ........... ........ . G.J.Symons............... 78°1
Royal Observatory, Greenwich W.Ellis..................... 789
0Old Street, E.C...... Rev. A. P. Hockin .. ... 791
Norwood .............. ... W. Marriott ............... 816
West Kensington ...........occcoeenienns G. von U. Searle ......... 822

Apparently the smoke of London was drifting northwards, and so
prevented the sun having its full power in North London. This is
corroborated by the fact that at Greenwich the max. on the Glaisher
stand was 1°'1 above that on the Stevenson, while at Camden Square
the excess was only 0°'1—strong evidence of the presence of haze.

This is rendered nearly certain by comparing the max. in sun at
Greenwich and at Camden :—

Max. temp. in Sun.

—— O ~ Greenwich
Greenwich, Camden, excess,
20th ............ 128¢-5 113*7 ... 14°-8

The usual excess of Greenwich above Camden Square is about 6°;
on the 20th it was more than double that; therefore, either it was
exceptionally sunny at Greenwich, or exceptionally hazy at Camden
Square.—ED. ]
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ROYAL METEOROLOGICAL SOCIETY.

THE monthly meeting of this Society was held on Wednesday
evening, the 17th instant, at the Institution of Civil Engineers,
25, Great George Street, Westminster, Dr. C. Theodore Williams,
President, in the chair.

Dr. H. R. Mill was elected a Fellow of the Society.

The following papers were read :—

(1) “The Mean Maximum and Mean Minimum Temperature of the
Air on each day of the year, at the Royal Observatory, Greenwich,
on the average of the fifty years 1841 to 1890,” by William Eillis,
F.R.S. Last year the author presented to the Society a paper giving
tables of the mean temperature on each day of the year at Greenwich
for the 50 years 1841-90, and the present paper gives the mean daily
max. and min. for the same period. Mr. Ellis explained that the tables
were calculated from the max. and min. of the photographic records,
corrected to the values of the revolving stand. The following table
gives the mean monthly temp. deduced from the means of the max.
and min., as compared with the mean of 24 observations daily :—

Mean Temperature,

1841-1890.
Mean from Simple Mean Deviation
Month, 24 Observations of Maximum of latter,
daily. and Minimum. 1841-1890.
o o o

Jannary ............... 3853 ... 3837 ... —0°16
February .. .. 3950 ... 3980 .. ... 4030
March .. ... ... 4168 L. 4237 ... -+0-69
April . 4717 ... 4809 ~+-0-92
May....ooooeeiinnnnn 5310 ... 5393 <4083
June ................ 5944 ... 6036  ...... -+0-92
July..... oo, 6245 ... 6357 ... 4112
August ............... 6161  ...... 6291  ...... +1-30
September ............ 5719 ... 5824 ... +1-05
October ............... 5001 ... 5049 ... ~+-0°48
November ..... ..... 4321 ... 4320 ... —0°01
December .. ......... 3966 ... 3939 ... —0-27
THE YEAR ...... 4946  ...... 5006  ...... +060

The lowest mean max., mean min., and mean temperatures all occur
on January 12th, except that there is an anomalous mean min.
slightly lower on February 12th. The highest mean max. and the
highest mean occur on July 15th, and the highest mean min. on
August 13th, about which date there is also a rise in the mean max.
and mean.

The mean max. occurs about April 17th and October 15th.

’s ,, temp. ,, ys May 2nod ,, v 18th.

v ,, min. ' ’ 9th ,, » 20th.

’ ,, range ,, ,»  March25th ,, ’e 10th,

Dr. Buchan remarked that the decrease of temp. on February 12th
and the increase about August 13th were not abnormal, but were
secondary min. and max. coinciding in date with the min. and max.
temp. of the sea surrounding our islands.
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Mr. Symons said that the differences shown in the last column
were very similar to the values given in Glaisher’s tables for obtaining
mean temp. from the readings of the max. and min., and that they
would probably disappear if a Stevenson screen were used.

Mr. Southall stated that the date of mean temp. given in the paper
was about half-way between that given by Howard in the “Climate
of London,” and by Mr. Glaisher from the earlier Greenwich records.

(2) “Notes on Winter,” by Alexander B. MacDowall, M.A,,
F.R.Met.Soc. The first part of this paper consists principally of a
collection of statements by different authorities as to the weather
experienced in winter and the probability of the existence of cycles,
&c. 1In thelatter part of the paper the author discusses the question
of periodicity of winter weather, the relation of summers to
winters, &c. By classifying the winters of the past 78 years as very
cold, cold, mild, and very mild, and comparing them with the pre-
ceding November and following March, &ec., he arrives at the
following conclusions :—A “very cold” November apparently tends
to be followed by a winter colder than the average; and a ““very
mild ” November by a winter milder than the average. A “very
cold ” winter tends to be followed by a summer cooler than the
average ; and a “ very mild” winter by a summer hotter than the
average. It appears also that summers before “ very cold ” winters
have more often been cool than not.

Mr. Gaster and Dr. Buchan called attention to the fact that our
temp. is very largely due to the frequency and duration of cyclones
and anticyclones and the paths which they take, and that no system
of forecasting which ignored them, could be satisfactory.

Mr. Harries pointed out that if a cold winter tends to be followed
by a cool summer, and a cool summer to be followed by a cool
winter, as long as the rule holds we cannot have warm seasons.

The President and Mr. Tripp also spoke.

(3) “Suggestions, from a practical point of view, for a new Classi-
fication of Cloud Forms,” by Frederic Gaster, F.R.Met.Soc. This is
an important paper which it is difficult to condense without injury,
but the following extracts will give an outline of its contents :—

«T will first state briefly the principles on which the present pro-
posal is based. Simultaneously with Capt. Wilson-Barker, one of
our Fellows, I came to the conclusion (as stated in the discussion
which followed his paper* on February 19th, 1890) that there are,
in fact, only two main classes of cloud-forms, viz. : (1.) Those which
arrange themselves in the form of sheets—whose vertical measure-
ments are small when compared with the horizontal. To these he
and I both apply the general terms stratus or stratiform. (2). Those
which rise up in heaps (like masses of cotton wool) from a horizontal
base ; and to these we apply the terms cumulus or cumuliform. If 1

* Quarterly Journal, vol. xvi. p. 131.
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understand him rightly, I may say we look upon cirrus and cirriform
clouds as modifications of the stratiform, and believe that by
adopting these terms, and supplementing them by a few well-known
prefixes or affixes, we may describe all the forms at present
recognised, and leave room for embracing others not yet clearly
defined.

The prefixes and affixes employed in this paper are mainly the
following : —

Detached, applied to sheet-clouds when the sheet is broken up
into a number of more or less rounded cloudlets—such as is
found in the conventional cirro-cumulus cloud.

Fracto, applied to clouds, or portions of clouds, with ragged
edges.

Turreted, when portions of the cloud rise up abruptly from
the base, in a turret-like form, at certain distances from one
another.

Mammato when, instead of the rounded portion of certain
clouds rising upward from a base, they hang downwards some-
what in the form of mammse. Instances of this occur both in
stratiform and cumuliform clouds.

Furrowed, applied to certain forms of stratus cloud, the under
surface of which is in ridges, as though it had been ploughed, as
a field.

Cirriform, to those clouds which, while appearing as sheets, or
parts of sheets, have a distinct flamentary structure either in
right or curvilinear lines, or take the form of feathers, delicate
seaweed, &c.

With these principles in view I have drawn up the accompanying
Table. [Too long to reproduce.] In it all the cloud forms with
which I am acquainted as being satisfactorily identified are classed
under four headings, viz. :

1. SurracE CLoUDS, or those which appear commonly
between the earth’s surface and a level of about 2,000 feet, at
which latter altitude the bases of some of the cumulo-nimbi (in
Class 2) are occasionally found.

2. Lower MEDIUM CLOUDS, commonly found at an altitude
varying from 2,000 to about 10,000 feet from the earth.

3. Hicaer MEDIUM CLoUDS, including all varieties which
usually float at an elevation ranging from 10,000 to about
22,000 feet.

4. HicHEST (oR C1rrIFORM) LEVEL CLOUDS, or those found
commonly at elevations exceeding 22,000 feet.

Columns are given in the Table furnishing :—(1) The names of
each variety of cloud included in the classification ; (2) A short
account of the principal characteristics of each as far as appearance
goes ; (3) A reference to certain photograms or other pictures in
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possession of well-known authorities, and in which the variety is
portrayed ; (4) The names hitherto applied to the variety by some
well-known authority ; and (5) A convenient abbreviation by which
its appearance might be recorded in an ordinary Meteorological
Register.

The limits of altitude separating class from class are by no means
hard and fast lines, nor are the altitude values quoted to be taken as
severely accurate, but rather as being a good approximation to the
limiting heights of the zones in which the varieties in each class
ordinarily appear over the northern half of Europe. Cirriform
cloud is occasionally found at much lower levels than 20,000 feet;
in fact, some lower medium clouds have been observed to assume a
cirrus like shape at times. Such occurrences are noteworthy, and
point to an unusual condition—and a good observation of such an
nceurrence will naturally suggest to an investigator the necessity for
considering what the conditions were which contributed to such an
erratic development.”

The President remarked that cloud nomenclature seemed by
general consent entirely based on Latin, and that that language
showed a considerable paucity of suitable words.

A letter was read from the Rev. Clement Ley, urging the im-
portance of simplicity in the classification of clouds, and suggesting
that the proposals of the paper would not be acceptable inter-
nationally, as English words were used in some of the names, and
that inasmuch as the names were not based on physical properties or
structure, they were non-scientific.

Mr. Bayard suggested that, as a starting-point, a representative
set of illustrations should be prepared and definitely named.

Admiral Maclear would hesitate to put the proposed classification
before the observers of the Roy. Met. Soc., of the Met. Office, coast-
guards, sailors, &ec.

Mr. Symons asked how observers were to estimate the altitude of
clouds, and Mr. Ellis spoke of the difficulty of training observers.

Dr. Buchan thought observers correctly named all the usual forms,
but that the utmost confusion prevailed in their ideas of the altitude
of clouds.

Mr. Gaster, in reply, agreed with all that had been said as to the
difficulties of the subject, but as our knowledge of the direction
and velocity of the wind at considerable heights was entirely
dependent upon it, and comparable observations were at present non-
existent, he felt that someting must be done. He had purposely
avoided any reference to physical characteristics for the sake of
simplicity. He did not propose that observers should estimate the
altitude of clouds, and had put it in the paper from the best ayail-
able sources merely as an indication of the height at which the
different forms were usually found.
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REVIEW.

Borough of Southport. Meteorological Department. Report and Results
of Observations for the year 1892, by J. BAXENDELL, F.R.Met.Soc.,
Meteorologist to the Corporation. 4to. Crompton, Southport :
1893. 16 pages.

WE do not remember having seen any earlier number of this Report,

and we think that it is the first, though it does not say so. If it be

the first, it is a very creditable one. On the other hand, we know
that the Corporation of Southport was among the earliest to realize
the fact that it was to the advantage of a town to know something
about its climate, and we remember, quite ten years’ since, finding in

Hesketh Park a very fair set of meteorological nstruments, and it is

rather strange if no annual reports have been published.

As far as we can judge, the arrangements at Southport are now,
with one exception, very satisfactory, and the Report indicates
efficiency ; but of course there are improvements which suggest
themselves to an outside critic, and possibly some of them may be
useful as suggestions for subsequent issues. We do not wish to
hurt the feelings of any Southportian, but if we are to be favoured
with a copy in future, and if any of our readers are to be enabled
to get copies, it would be as well to explain where Southport is.
We are quite awate that Mr. Baxeudell gives the Lat. and Lon.
with scientific accuracy, but for the general public a key map of the
N.W. of England would be a useful addition. Again, if this report
is intended for general distribution, why not give a map of the town,
colouring the parks, and showing where the observations are made,
and by some of the many mechanical processes reproducing some
photographs of the instruments in position ? This would cost a
little, but they could be reprinted in subsequent issues, and would
make the reports much more useful to non-residents.

Returning to strictly meteorological points. We hope that in the
next issue it will be made clear to outsiders exactly where the
various instruments are. Doubtless all Southportians interested in
the subject know, but we cannot find out whether the Fernley
Observatory is in Hesketh Park or not, or whether the * Fernley
louvred structure” and the  Stevenson screen” are or are not in the
same part of the town. Again, there are novel and useful values
given on p. 12 [Why has the printer not paged the pamphlet?] of
the level of snbsoil water at ¢ Southport” and ¢ Birkdale”—a
stranger would like to know in what part of Southport these levels
are taken, and also where Birkdale is.

All the foregoing are merely suggestions for improvement and for
rendering this useful publication generally as well as locally
interesting.

But we have one serious complaint to make. Why should
Southport, by making its rainfall day end at 9 p.m., break the
rules as to the measurement of rainfall adopted at nearly every
other station not merely in the British Isles, but throughout Europe !
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, DECEMBER, 1892

Absolute, Average. Absolute, |TotalRain. g
STATIONS. Maximum,.|Minimum. . ?} a o
eS| 541°% .
(Those initalicsare | e | 5 | = i ; |Max.| Min, SE 5 Na .Eg '*E_ 2173
South of the Equator.)) 8 | & | £ | S a2 | g 1813
3 =} = A
@ ° ° ° ° lp.aoo] © ° |inches|

England, London ...... 545 | 151 16°71 27 { 414 | 314 326 85| 66-2| 12:1| 137 | 11 | 60
Malta....cocorveernrnnn..n.| 69°9 | 9| 48°7| 8 649 | 546/ 507 | 79 | 1170 43-0] 207 | 13 | 60
Cape of Good Hope .| 829 | 12| 509 14a| 724 | 577 ... |..| .. .. | 302 655
Mauritius................ 846 |13 ) 676 19| 832 | 710| 679 | 76 | 136°5| 62:0| 6°24 | 15 |55
Calcutta..................... 795 | 31 | 49-0/ 10b] 758 | s52+4) 52'8 | 71 | 132:5| 385{ 00 | 054
Bombay..................... 887 (18| 668 3 (842 | 699 660 | 70 |1339| 347 00| 07
Ceylon, Colombo ... ..., { 906 | 11 | 67-3| 27 | 869 | 72:4{ 702 | 78 | 158-0| 62°0{ 86 | 10 |46
Melbourne................. 925 | 25| 459| 4| 700 | 518 492 |65 (1511 | 378|146 | 959
Adelaide .................. 97°5 | 24| 4971 1| 790 | 57| 485 | 49 {160-7| 416 1'17 | 8 |40
Tasmania, Hobart......
Wellington ............... 741 | 26| 45°0| 22 | 67'8 | 353:8) 49'8 | 67 | 1450 | 37°0) 4°36 | 11 |38
Auckland .................. 780 [ 16| 52:0! 27 1 698 | 564 564 | 79 | 1380 | 39-0| 202 | 15 | 58
Jamaica, Kingston...... 878 6[ 638, 26 | 854 | 67-1] 66°0 | 78 | ... 72 4133
Trinidad ......... ........ [ORRE S
Toronto ....... oo {424 81 _84]26(31°0 | 204 224,80 ... “ 124 | 2174
N?&f;‘;&iﬁ”_‘fj ...... 419 | 2 5—11~7; 24255 | 100 175 83| ... | ... [179 1042
Manitoba, Winnipeg .. | 330 | 2 —36-8 236 84 113 .. |..| .. ‘10 | 8 [48
D i 1] 514 3 18720 [ 429 | 358|377 92| L. | .. | 488 |27 |80

« And 15. b And 26.

REMARKS.

MavTa.—Mean temp. 58°°6. Mean hourly velocity of wind 10°5 miles. Thunder-
storms, with hail, on 14th and 28th. The sea temp. fell from 66°-4 to 64°-0.

J. ScoLEs.

Mauritivs.——Mean temp. of air 0°'4 below, dew point equal to, and rainfall ‘97 in.

above, their respective averages. Mean hourly velocity of wind 86 miles, or 23

miles below average ; extremes, 20°0 on 31lst and 1'8 on the 5th, 10th, and 22nd ;

prevailing direction, E. by N. Lightning on 6 days. Thunder and lightning on 2

days. C. MeLprUM, F.R.S.
CeyLoN, CoLomBo. —Thunderstorms on the 15th, and lightning only on the 3rd,
4th, 12th, 16th, and 24th. J. C. H. Crarkg, Lt.-Col. R.E.
Melbourne,—Thunder and lightning on the Tth; lightning on the 8th. Lunar
halo on the 1st. R. L. J. EuLery, F.R.S.

Adelaide.—Mean temp. 2°°9 below the average of 35 years. Rainfall ‘34 in. above
the average, making the total for the year 21-53in., or 1'15in. above the average.
The month was unusually cool, and on only two days did the temp. reach 90° in the
shade. C. Topp, F.R.S.

Wellington.—The early part of the month was showery, with strong wind from
N.W., 3-25in. of rain falling on 4th ; finer during the latter part of the month, but
occasional showers and strong wind. Thnnder and hail on 10th. Earthquake on
2nd, slight at 10.10 p.m. Mean temp. the same as the average ; rainfall ‘43 in. above
the average. R. B. GorE.

Auckland. —A seasonable month, but with mean temperature considerably below
the average. T. F. CHEESEMAN.
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SUPPLEMENTARY TABLE OF RAINFALL,
MAY, 1893.
[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.]

Div STATION. Total | piv, STATION. Total
Rain. Rain.

in. n
II. | Dorking, Abinger Hall.[ ‘55 XI. | Builth, Abergwessin Vic.| 3-51
»» | Birchington, Thor ...... ‘66 ’e Rhayader, Nantgwillt..| 3-64
’s Brighton PrestonvilleRd 56 +»» | Corwen, Rhug ........... 113
»s | Hallsham .................. 63 s» | Carnarvon, Cocksidia ...| 112
» | Ryde, Thornbrough ...... 1402 ,» | L. of Man, Douglas ...... 1-52
»» | Alton, Ashdell............ 105 XII. | Stoneykirk,ArdwellHo.| 1'16
LII. | Oxford, Magdalen Col...| 77 s» | New Galloway, Glenlee] 2°82
»» | Banbury, Bloxham ...... 1:39 ,» | Melrose, Abbey Gate...| 2:32
»» | Northampton, Sedgebrook| 1'61| XIIL | N. Esk Res. [Penicuick]l 1:20
ss  Alconbury ...... .... ...... 117 »» | Edioburgh, Blacket Pl.,| 1:37
» | Wisbech, Bank House..| 1'01| XIV. | Glasgow, Queen’s Park.| 328
IV. | Southend .................. -89 XYV. i Islay, Gruinart School..| 1-93
»» | Harlow, Sheering ... .. 1'12] XVI. | Dollar........ ....ovuees o, 1-63
»» | Colchester, Lexden....... ‘83 »» | Balquhidder, Stronvar..| 371
s» | Rendlesham Hall ...... 165 ,s | Coupar Angus Station.. | 1°03
w | DisSs 129 ,» | Dunkeld, Inver Braan..| 1-19
»s | Swaffham ............ ..... 1°13 ,, | Dalnaspidal H.R.S. ...| 1'51
V. | Salisbury, Alderbury...; 90| XVII. | Keith H.R.S. ...... .....] 1'63
v» | Bishop’s Cannings ...... 138 « {Forres H.R.S. ....... ...|] 1419
»» | Blandford, Whatcombe. ‘91 | XVIII, | Fearn, Lower Pitkerrie. 97
,s | Ashburton, Holne Vic....| ... ,» | Loch Shiel, Glenaladale| 3-96
»» | Okehampton, Oaklands.| 1-96 »» | N. Uist. Loch Maddy...| 1-86
,»» | Hartland Abbey ......... 2-27 ,» | Invergarry .............. 1-46
»» | Lynmouth, Glenthorne.| 2°78 ,, | Aviemore H.R.8. ...... ‘96
»» | Probus, Lamellyn ...... 106 «» | Loch Ness, Drumnadrochit| 1°03
y» | Wincanton,StowellRec.| 1°15] XIX. |Invershin .................. 1-08
. | Weston-super-Mure ...... 1-33 ,» | Scourie ........cocoiiiiinans 2:67
VI. | Clifton, Pembroke Road| 1-20 ,» | Watten H.R.S. ......... 121
s | Ross. The Graig ......... 1°66 XX. | Dunmanway,Coolkelure| 277
;| Wem, Clive Vicarage ...| 147 ,» | Fermoy, Gas Works ...| 223
s»s | Cheadle, The Heath Ho.| 2°28 ,» | Killarney, Woodlawn ...| -98
»s | Worcester, Diglis Lock| 2°'48 ,» | Tipperary, Henry Street| 2:46
,» | Coventry, Coundon ..... 2:04 ,» | Limerick, Kilcornan ... 1-76
VII. | Ketton Hall [Stamford]| 76 y, |Ennis.................... . 1-80
ys | Grantham, Stainby ...... 1°06 yy | Miltown Malbay......... 1-38
,» | Horncastle, Bucknall ... ‘92| XXI. | Gorey, Courtown House| 1-02
»» | Worksop, Hodsck Priory| 156 ,» ( Mullingar, Belvedere...| 2-15
VIII. | Neston, Hinderton ...... 153 ,» | Athlone, Twyford ...... 299
,» | Knutsford, Heathside...| 1:96 ,» | Longford, Currygrane...| ..,
,» | Lancaster, Rose Bank...| 237} XXII. | Galway, Queen’s Coll...| 1-25
,»» | Broughton-in-Furness..| 286 ,» | Crossmolina, Enniscoe..| 1:35
IX. | Ripon, Mickley ......... 255 ss | Collooney, Markree Obs.| 1°53
»» | Scarborough,South Ciiff] 1-44 .» | Ballinamore, Lawderdale{ ...
,» | EastLayton[Darlington]} 2:16 | XXIIL. | Lough Sheelin, Arley ..| 252
,» | Middleton, Mickleton..| 1'84 »» | Warrenpoint ............ 142
Haltwhistle, Unthank..] 262 5 | Seaforde .................. 1-46
,» | Bamburgh.................. 1-68 ,» | Belfast, Springfield .....| 1-60
,» | Newton Reigny ......... 157 ,» | Bushmills, Dundarave...| 138
XI. | Llanfrechfa Grange ..... 1332 » | Stewartstown ............ 1:69
s» | Llandovery e 232 s» | Bunecrana ... 1:57
,» | Castle Malgwyn ......... f112 s | LoughSwilly,Carrablagh| 1-54



78

SYMONS’S MONTHLY

MAY, 1893.

METEOROLOGICAL MAGAZINE.

- 0. of
RAINFALL. 43 E X URE. |Nights

STATIONS. ’EE TEMPERATURE ‘i‘l"

Div. The Roman numerals denote the { Differ- | Greatest | g g . .
[dl}:TlSIO(;l of the Annual Tables to | Total g’o(;; Zfai}é&?, P g Maz. Min. g 4

which each station belongs.] Fall. | average Pl E = g | &

1830-9. |Dpth| Date| ™~ || Deg. [Date | Deg. |Date. | &

inches.| inches. | in.

L London (Camden Square) ...| *80|— 1°10{ *35| 17 | 8 |/ 78612 [382 31 { ¢/ 0
I1. Maidstone (Hunton Court)...| 93— 45} 6529 | 6 || ... | ... [ ... | ... |.

ys Strathfield Turgiss ............ 101 |— -86| 34 18 | 10 1797 3 [332(..105
(. Hitehin o.vee coveeeeeveenanes 03| — 1-02| 50{ 17 | 9 [ 780| 15 |32:0/6,7 | 2|
’y Winslow (Addington) ......... 2:70|4+ 60|1'44| 17| 9|/ 780|12 350|110} ¢
Iv. Bury St. Edmunds (Westley){ 1:03|— 72| "34[ 29 . 7 || ... | ... | ... | .. .|,
vs Norwich (Cossey) ...ovevunvnen.. 89— 78| 71016 [ 10 ) ... .. .| L

. Weymouth(LangtonHerring)| 1413|— ~-48| 58| 18 | 6 | 73-0| 29 | 40°0| 8! 0],

s | . | Torquay (Cary Green) ... ..... 1-14| ... [ 31716 917271243321 0|0

,» 1= | Bodmin (Fore Street) ......... 1:82|— 1021 34,19 | 9| ... | ...l o | ...
V1% | Stroud (Upfield) .. 179~ 25| 77\ 15 | 10 || 780 5 |44-0| 31 | 0|
» = LhurchStretton(WooIstaston) 2:81(— 06] 9919 |13 {745 5 |36°5| 8| 0| 2
s, |© | Tenbury (Orleton) . .......... 2°11[.— -44| 62/ 18 | 10 || 787 5338|111 0| 1
VIL|Z | Leicester (Barkby) ............ 181)— 16133 17 | 8 [|79:0| 4 [280] 10 |3 7
vy Boston ... . ..o 1-22|— 50| *35| 17 | 10 || 820 22 | 340 31 | 0l...

ve Hesley Hall [Tlckhlll] ......... 192 — 12| 81y 17 | 10 || 76°0| 14 | 280 7 { 3| .
VIIL Manchester(PlymouthGrove)| 1-94/— 41} *80| 17 | 12 |1 800 | 13 |39°0| 10 | 0| 0
1X. Wetherby (Ribston Hall) .. | 2344+ 39| 87{ 29 [ 7| ... [ .| ... |...].|.
’s Skipton (Arncliffe) ... ........] 8'131— 59,1041 17 | 12} ... | ... | ... | .|

vy Hull {PearsonPark) ... . .....{ 1-07[— 81} *25{ 17 | 9 |73°0{ 4 330|111} 03

. Newcastle (Town Moor) ...... 1934 18] 60 20 { 11 || ... | ... | ... | ... |..l..

v Borrowdale (Seathwaite)...... 575! — 2:86(1°06) 21 | 12 R O T O I
K1|sg ( Cardiff (By)u..oueooerronn| 284|— 010 930 19 [ XL | o | 0} | T
w [ ) Haverfordwest ............ ... 1-93|— 1°18| 35| 21 | 10 || 74'5| 6 |375| 8| 0] 1

. | ) Aberystwith, Gogerddan...... 2-02 ... | 6215 10 |{810{ 5 (30031 ] 1.

b [® { Llandudno............ ...l 175 — 18] 48] 1 (110 ... | ..o oo | . Ll
XIL Cargen [Dumfries] ........ ... 2°46|— 06| ‘89| 17 | 12 || 758 | 14 [ 354| 30 | 0|...
vs Jedburgh (Sunnyside)......... 2:471— 57175120 |12 [|79°0| 14 {330} 10 | 0]...
X1V. Old Cummnock ..ooe vevenvvannn. 2:53 4 09| 66} 18 | 12
XV. Lochgilphead (Kilmery) .....} 2775|— 60| 57| 17 | 16 || ... 380 1]o0]...
» | | Oban (Craigvarren) ............

o 12 | Mull (Quinish).......cooc.... 3:02/4 07| 41|22 |18 ..
XVI j ¢ Loch Leven Sluices ........... 1:50|— 106 301 19a; 8 || ... | ... | ... | .. f.l..
., |= | Dundee (Eastern Necropolis)l 1-35|— 31| 45| 28 | 14 || 724 14 134-8| 1] 9|...
XVILI© | Braemar ............ccooceoennns 107 — 1-34] 21| 12 | 12 168-2| 14 |278] 2} 3|5
., |3 | Aberdeen (Cranford) ... ....| 120 ... | 19|11 |17 {700/ 14 |33-0| 1| of..
XVII Strome Ferry.......c.ccceenneio. 2'69|— '66 ‘48[ 11 | 18 . e | e
’r Cawdor [Nairn] ............... 1:25)1— 50| 22 12 | 15 4| ... | ...} ..o il
X1X. Dunrobin ......ccvvvvieviiinnnnnn 1-28|— 82| 26} 3 | 144650 27 1320 24 1]...
' \ S. Ronaldsay (Roeberry)...... 1-47|— 25| 25| 18 | 16 || 630 | 10 { 400 1c | 0|...
XX. Darrynane Abbey............... 144y 0 [d46] 1L 90 0]
' Waterford (Brook Lodge) ...| 1'59,— 64| 26| 16 | 11 |{ 70-0| 10 [380| 3 0]...

. | | O'Briensbridge (Ross) ...... 246 . 471 18 | 11 ([ 71°0( 13 |44-0 1(0..
XXI1.[# | Carlow (Browne's Hill) ...... . vl e ] e ]
,» |5} Dublin (FitzWilliam Square)| 1'67|— 26| 72| 20 | 10 [ 702 | 11 [42'8| 31 | 0| 0
XXIl.|s3 } Ballinasloe ...... .............. 2:40(— 29| -56| 21 | 10 || 680 56 | 38-0| 31 | 0]...
,» 12 | Clifden (Kylemore) ......... .. 3-12f oo lrrr22 12 e e
XXIII Waringstown ..........e.e.... 1-18|— 1-26| -35] 16 | 10 || 74'0| 27 [39-0] 1|00
” Londonderry (Creggan Res.).| 1-46|— 1°06| -26| 17 | 15 || ... | ... | ... 1 ... |.].
|t Omagh (Edenfel) .............. 1-26/— 1-21) 24| 1] 11 l73-0] 14 | 400 30 |0 0

a And 21, 29. b And 13, 14, 28. ¢ And 29.

+Shows that the fall was above the average ;

—that it was below it.
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METEOROLOGICAL NOTES ON MAY, 1893.

ABBREVIATIONS,—Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. for

Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain ; H for Hail;
§ for Snow.

ENGLAND.

STRATHFIELD 1TURGIss.—The month of May was as exceptional in its
weather as the two preceding months. Great heat occurred, 79°'7 being
registered in shade on 3rd, and 94°0 in the sun on the 12th, while the month
ended with 29°-6 on the grass on 31st. Wild flowers unusually early in bloom.
T8S on 15th and 18th. T on 28th. TFirst rose in flower on 6th ; wild convol-
vulus on 22nd.

ADpDINGTON.—The long drought which set in on the 4th of March was fairly
broken up on the 15th of May, thus lasting for 72 days, the total B during that
time being ouly ‘16 in. The weather was very fine until the 15th, followed by
a succession of sharp T88, that of the 17th accompanied by a great downpour
of B. The end of the month was cold, with a frost on the last nigh$, when
dahlias and vegetable marrows were blackened.

Bury St. EpMunDs.—The drought still continues, what B has fallen having
apparently done little good, and the agricultural outlook is worse than ever.
Distant T on 20th, and T on 29th.

Laxcron HERRING.—The R for March, April, and May (1'60in.) is the
smallest for three consecutive months during 18% years, the next smallest being
174 in. for November and December, 1879, and January, 1880. R fell on only
15 days in the three months, the smallest number previously being 20 in June,
July, and August, 1887. There was absolute drought from April 30th to
May 13th; on the 18th ‘58 in. fell, which refreshed everything, but only "03 in.
fell after the 19th. The hottest May for 22 years, the mean temp. at 9 a.m.
(57°°7) being 3°°9 above the average. High N.E. winds on 8th, 9th, and 10th.
Fogs on 15th and 23rd. T and L on 16th.

Torquay, CARY GREEN.—A very fine and sunny month. Duration of bright
sunshine 229 hours, equal to 48 per cent. of the possible amonnt. Sunshine was
recorded on every day in the month, the greatest daily amount being 14 hours
on 11th, equal to 93 per cent. of the possible duration.

Bopmin, Fore STREET.—High wind from the 6th to the 10th. Rather large
Hon the 20th. A mild, warm and dry month. Strawberries plentiful, and
some cherries and raspberries ripe—very early. The last night of the month
rather cold.

StroUD, UPFIELD.-—During a T8 on 15th *65in. of R fell between 3 p.m. and
4 p.m. A house was struck by L at Chalford, a cow killed at Stonehouse, and
a colt killed near Stroud.

WoorstastoN, —The drought broke up on the 14th, and R fell every day for
a week, but too late to save the hay crop, which will be very scanty. Mean
temp. 56°-1.

ORLETON. —The warmest May recorded here in 37 years, the mean for the
month being 5° above the average, and 1° above that of May, 1868. Country
very much burnt up until the 15th, when a T8, with heavy R, occurred, and R
fell each day for a week. The temp. reached 70° on 12 days. T on 15th, 16th,
and 17th ; L on 15th.

Barksy.—T on 17th and 29th.

MANCHESTER. —Fine summer weather prevailed for the first 15 days ; the 17th
was rainy ; T and L occurred on the 18th and 19th, and from 18th to 23rd was
showery. The last week was fair, with the exception of the 29th, which was
rainy, Mean temp. 56°°1.

HuiL, PEARsoN PArk.—Rainless from 3rd to 15th, then showery, with T,
till 20th, followed by another rainless week.
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WALES.

HaveERFORDWEST. —The weather continued fair as in the preceding months,
but on the whole not so warm. Great dryness of the air was shown by the
wet and dry bulb thermometers, a difference of 10° being frequently observed
The amount of bright sunshine was also in excess, but the temp. did not at any
time become excessive, though 70° was reached on four days. This truly
remarkable season makes one think summer is over; gooseberries are ripe,
currants ripe and full coloured, strawberries the same ; pears fully 2 inches
long, and in fact everything from three to five weeks before its time. The
hawthorn, seldom in bloom with us before the 1st of June, long since vanished
and haws formed ; lilac, laburnum, rhododendrons, all nearly gone. What
flowers shall we have for the summer when it comes? The usual cold spell
about the 15th, absent. Such a magnificent May month has not been experienced
here since 1847. The hay crop will be a sad failure.

GoGERDDAN.—Very dry, with bright sunshine throughout the month. A
few T showers.

SCOTLAND.

CARGEN.—In every respect an exceptionally fine month, the mean temp.
being 3°°5 above the average. There was only one day in which there was
absolutely no sunshine. The winds, generally speaking, were light. About
two inches of R fell between the 17th and 23rd, which greatly benefited
vegetation, and all crops are luxuriant. Strawberries and cherries are ripe in
several gardens, and new potatoes and peas have made their appearance at
table. T on 18th and 19th, and T and L on 20th.

JEDBURGH.—The weather during the month was highly favourable for all
vegetation and seed planting, and the R in the middle of the month greatly
improved pastures. Potatoes and bush and tree fruit look well. Itis generally
stated that vegetation in the memory of living man has never before been in
such an advanced stage at the end of this month.

RoeBerRY.—Upon the whole a very fine month. Mean temp. 49°°6.

IRELAND.

DARRYNANE ABBEY.—Another dry, hot month. All crops looking well, and
very forward, especially potatoes.

WATERFORD, BR0OOK LoDGE.—The first half of the month was very dry,
with some east winds. T on the 21st. Mean temp. 55°°2. Inthe two months
from March 17th to May 16th, there were only seven rainy days, with 1-24 in.
of B.

O’BRIENSBRIDGE, R0ss.—A fine month ; no frost ; refreshing showers from
15th to 23rd inclusive, and vegetation forward.

DuBLIN.—Like March and April, this month was singularly fine, warm, and
for the most part dry. Unlike March and April, however, the amount of
cloud was considerable, 62, compared with only 4°9 in March and 40 in April.
Nor was the drought at all as severe as in the two previous months, R falling
abundantly at the beginning and in the middle of the month. As regards
temperature, this was a “‘ record month,” the mean temp. (56°'7) being 4°-7
above the average, and 0°'9 above that of May, 1868. Solar halos were seen
on the 6th and 10th. High winds were noted on only 4 days, never attaining
the force of a gale. T heard on the 15th, 20th, and 29th. No H, sleet, or 8 fell.

WaRrINGSTOWN.—Fine, warm, and dry; crops looking well, and grass good,
but water in drinking places for cattle getting very low.

EpenrEL.—The ideal May of which the poets have informed us, but which
we have not experienced here for 30 years, at all events ; warm, balmy, with
nothing approaching to frost, and just satficient R to promote a vegetation,
earlier by a full fortnight than the average and luxuriant in flowers and
foliage of all kinds, of a softness and richness quite unprecedented.
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THE DROUGHT OF 1893.

IT is, of course, impossible to deal exhaustively with so great a
subject as the recent drought in the few pages of this magazine
which can be devoted to it. We have therefore decided upon giving
facts rather than description, and that necessarily makes the present
number much fuller of tables than usual. It will be seen that we
have given the daily fall for the four months of March, April, May.
and June at twelve widely spread stations—seven in England, one in
Wales, and two each in Scotland and in Ireland.

According to these returns, the only partial droughts at these
stations exceeding 45 consecutive days were at—

Stowell Rectory, Somerset ..........cocvevviiiiniinins o 74 days.
Hesley Hall, Tickhill............oocoeiinniininn, 76,
Sedgebrook, Northampton 77 5
Reigate, Surrey .........cocooiviiviinn won Y
Diss, Norfolk ....ccooeiviiiriniiiiiiiineiceiece e, 80 ,,

But the following letter from Mr. Bicknell shows that at some
places the fall on or about May 16th was not heavy enough to
break the drought, and that at his station the partial drought lasted
110 days; and but for the above-mentioned rain of May 17th, a
similar or even slightly greater duration would have been recorded
for London, Reigate, Northampton, and other places. Mr. Bicknell’s
Beckenham station is not far from Greenwich, and we have therefore
worked up the figures as published in the weekly returns of the
Registrar General, and it appears that the fall there in the 113 days
(March 2nd to June 22nd) was only 1-12 in., giving the longest partial
-drought on record in this country.

110 DAYS OF PARTIAL DROUGHT.

To the Editor of the Meteorological Magazine.

S1r,—The fall of over half-an-inch of rain on the night of the 22nd
and 23rd inst., has at length put an end to the extraordinary drought
of the last four months.

VOL. XXVIIL G
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The following table shows the total from 4th March to 21st June
(both included), to have been only 067 in., falling on 16 of the 110

days :—

1893. in. days. 1893. in. days.

March4 ... ‘01 May 1 .. 01

» 13 ... 02 s 16 ... 03

s 15 ... 03 s 17 ... 13

s 16 ... 04 s» 18 .. 03

—10 ... 4 s 19 .. 01

y»y 23 ... 04

s 29 ... (11

—36 ..... 7

June 4 ... 04

Aprill6 ... 02 . 6 ... ‘09
s 20 ... 04 —13 ... 2
s 29 ... 02 —_ —
—08 ... 3 Total ... 067 16

Yours truly,

PERCY BICKNELL.
Foxgrove, Beckenham, 25th June, 1893,

THE DROUGHT IN 1844.
To the Editor of the Meteorological Magazine.

SIR,-—Permit me to point out what appears a small discrepancy. On
page 65 of the Mef. Mag. for June, you give the rainfall for Green-
wich for 1844 as follows :—

April ... 023 May ........ 015

On page 11, British Rainfall, 1879, the rainfall for 1844 is given
as follows, viz. :—

April ... 0-35 May ... 030

or a total in one case of 0:38 and in the other of 0-65, which would
considerably alter the comparison on page 65 of Mef, Mag. for June.
Your truly,
CHARLES L. BROOK.
Harewood Lodge, Meltham, Yorkshire.

(WE regret very much that Mr. Brook is right, and that the Green-
wich publications misled us. We took the figures given on page 65
from Mr. Glaisher’s table in the Proc. Met. Soc., Vol. V. (1871), pages
94 to 98, and took the further precaution of checking them against the
volume of the Greenwich Observations for the year, where the readings
are printed in extenso. But on re-examination we tind that these
are the readings of the gauge on the top of the Library ! There was a
gauge on the ground, and it gave the larger values of 035 and 0:30in.
as correctly given in British Rainfall, 1879, but that gauge was read
only at the end of the month ! It is a great pity that amid the
millions of figures issued from Greenwich, there is nowhere a
systematic statement of the record of each gauge from its erection to
its abandonment. —ED.]
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RAINFALL IN 1893.
To the Editor of the Meteorological Magazine.

S1rR,—The amount and distribution of rain in this district during
the last six months have been so different from what I understand has
occurred in England, that I think it may interest you to receive a
summary of it up to the present time.

The older people in the district tell me that they do not remember
so “soft ” a spring.

No. of days on Longest interval

Month. Rainfall, which rain fell.  without rain.
in.
178 ... 21 ... 5 days
738 .. 22 ... 3,
455 ......... 21 ... s
334 ... 12 .. 8
296 ......... 16 ... ... 6 .,
1112 ... 10 ......... 8
2413 in. 102 days.

Yours truly,

W. D. ANDERSON, M.D.
Avrdsheal, Ballachulish, Arqyleshire, July 10th, 1893.

THE SUMMER OF 1615.

To the Editor of the Meteorological Magazine.

SIR,—The following extract from Lyson’s ¢ Derbyshire,” p. 304,
taken from the parish register of Youlgreave, about three miles from

Bakewell, may, at the present time, be of interest : —

“1615. A dry Summer.

“ There was no rayne fell uppon the earth from the 25th day
of March till the 2d day of May, and then there was but one
shower ; after which there fell none tyll the 18th day of June,
and then there fell an other; after y* there fell none at all till
the 4th day of August, after which tyme there was sufficient
rayne uppon the earth ; so that the greater part of this land,
especially the South p* were burnt upp both corne and hay.
An ordinary sumer load of Hay was at 2/., and little or none to
be gott for money.

“This p* of the peake was very sore burnt upp, onely Lanki-
shyre and Cheshyre had rayne ynough all summer ; and both
corne and hay sufficient.

«There was very little rayne fell the last winter but snowe
only.”

I remain, yours truly,

C. MURRAY AYNSLEY.
St. Elmo, Southsea, July 6th, 1893.



33 SYMONS’S MONTHLY METEOROLOGICAL MAGAZINE,

REVIEWS.

The Mechanics of the Earth’s Atmosphere. A collection of translations
by CLEVELAND ABBE. Smithsonian Institution, Washington:
1891. Large 8vo, 324 pages.

Nuvithsonian Meteorological Tubles. [ Based on Guyot's Meteorological und
Physical Tables.] Smithsonian Institution, Washington : 1893.
Large 8vo, lix.—262 pages.

WE are very glad to see the Smithsonian Institution once more
devoting some of its great powers to the publication of meteorological
works. It is not easy to imagine two more solid foundations for
future work than the above.

Professor Abbe’s volume is a series of excellent translations of
eighteen memoirs on, or closely related to, the mechanics and
dynamics of the air, and may be said to embody the views of most
of the greatest authorities upon the subject. This is a strong
expression, but when we state that the list includes Bezold, Ferrel,
Hagen, Helmholtz, Hertz, Kirchoff, Margules, Oberbeck, and
Rayleigh, we know that we have proved our point. The papers are
quite sufficiently difficult for all but advanced students, even in the
translation which Prof. Abbe has now given to the world ; in their
original German their readers among English-speaking people must
have been still more limited.

As regards the second work, it has the great recommendation of
convenient size and many of the merits of its predecessors—the
various editions of Guyot, so dear to meteorological workers ; but,
as stated in the Preface, it is not a re-issue of Guyot, but a new work
set up de novo and corrected to the very last moment. Happily, in
many cases the corrections are unimportant ; for instance, Table 10
tor reducing barometer readings to 32° is entirely reset, but at all
ordinary temperatures the change is either nil or ‘001 in., and as far
as we can see, the values given in the Royal Society Report in 1840
are in no case more than ‘003 in. in error. 'Would that all readings
were as accurate as those old tables !

Seeing the degree of precision here adopted, we are rather surprised
to find Guyot’s table (D XXVIL) not merely robbed of its difference
column, but entirely shorn of the third decimal and packed into half of
page 119. We are inclined to agree with the Meteorological Council in
regarding the thousandths of an inch of barometrical pressure as
unimportant, and Table 33 looks as if Prof. Langley thought so too,
but if so, why give Table 10 in such detail? The answer occurs to
us, “ Because, although ‘01 in. is near enough for meteorological work,
for tracing storm paths, and such like matters, ‘01 in. means 10 ft. of
altitude, and for hypsometric work greater precision is necessary.”
This may be the reason for the detail in Table 10, but if so, it is a
strong argumeunt for Table 33 having been given in its original form.
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Table 46 is, we think, new. It is introduced by the following
paragraph :—

RepUcTioN OF SNOWFALL MEASUREMENT,

““The determination of the water equivalent of snowfall has usually been
made by one of two methods—(a) by dividing the depth of snow by an arbit-
rary factor ranging from 8 to 16 for snow of different degrees of compactness;
(b) by melting the snow and measuring the depth of the resulting water. The
first of these methods has always been recognized as incapable of giving reliable
results ; and the second, although much more accurate, is still open to objec-
tion. After extended experience in the trial of both these methods, it has been
found that the most accurate and most convenient measurement is that of
weighing the collected snow, and then converting the weight into depth in
inches. The method is equally applicable whether the snow as it falls is caught
in the gage, or a section of the fallen snow is taken by collecting it in an in-
verted gage.”

“TABLE 46. — Depth of water corresponding to the weight of snow (or rain) collected
in an 8-inch gage.

¢ The table gives the depth to hundredths of an inch, corresponding to the
weight of snow or rain collected in a gage having a circular collecting mouth
S inches in diameter—this being the standard size of gage used throughout the
United States.

‘“The argument is given in avoirdupois pounds, ounces and quarter ounces
in order that it shall be adapted to the customary graduation of commercial
scales.”

In the first place, we are glad of the incidental remark as to the
“standard size of gauge used throughout the United States.” Very
little information as to the patterns of rain-gauge used in the United
States is to be found in any publication we have ever seen, and in
byegone years some very extraordinary patterns were used. This
paragraph implies a much improved state of affairs, though we
suppose that even the *standard” gauges are in many cases on
roofs. However, our subject now is snow, not rain. We are not
sure that Mr. Curtis (who signs the Introduction) is right as to the
superiority of *“ weighing ” over “ melting,” and we are certain that
the use of a Sidebottom snow-gauge is the best plan. It is all
very well saying that it is easily done in any laboratory, but every
observer has not a laboratory, and by the time that the snow, ice,
and water are all scraped out of the gauge into the scale pan some
error will have crept in; and if it be suggested that the snow need
not be disturbed, but the gross weight taken, and then the weight of
the empty can allowed for, we think that there will be both more
trouble and more liability to error than by the addition of a known
cuantity of hot water.

Tables 64 to 69 inclusive are extremely handy, more so than those
in the Tables Météorologiques Internutionules, and than any that we
have ever seen. We notice that occasionally the third decimal
differs from the International Tables, thus proving the accuracy of
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both, and that the Smithsonian ones have been worked independently
because the difference is due to the following different values being
taken :—

Tables Internationales ............ 1 millimetre =0°03937079 inch.
Smithsonian Tables ............ .. 1 v =0-03937 inch.

It is these 79 hundred millionths of an inch which occasionally toss
the last figure up in the International Tables.

In Table 92 there is some terrible mistake which we cannot under-
stand. It is not a misplaced decimal, not the misprint of a square
mile for an acre, but the values are all about 4,000 times too small.
Nearly thirty years ago, in British Rainfall, 1865, Appendix page vi.,
we gave a table headed, “ On the weight and bulk of rain,” in which,
among other data, we gave—

1 inch over one acre =22623 gallons, or 101 tons weight.

Table 92 is said to be computed on the assumption that—
1 inch over one acre =5-828648 gallons, or 1665328 tons per square mile.

though how these extraordinary figures have been arrived at we
cannot imagine.

Rejecting the fractions of a gallon and reducing all the values to

the fall over an acre, we have —
One inch over an acre equals

Gallons. Tomns,
British Rainfall, 1865 .................. 22623  ...... 101
Smithsonian Tables ..................... 6 ... 0-03

When, in 1865, working our table, we took the contents of an
Tmperial gallon as 277:268 cubic inches, we see that in the present
work the value of 277-463 has been adopted. Having this, the
calculation is very simple :—

An acre contains 6,272,640 square inches.
One inch of rain over an acre is therefore 6,272,640 cubic inches.
An Imperial gallon contains 277463 cubic inches.

Then— 6,272,640 o 1
277463 — 2607 gallons per acre.

which differs from our former value by only the 16 gallons, which
represent the difference between 277268 in. and 277463 in.

And so with respect to the weight in tons per square mile, adopt-
ing their own constant it works out to about 64,640 tons, whereas
they give 163,

We very much regret that such an error should have slipped into
a work of great importance and utility—a work which, as far as we
have tested it, is in other respects absolutely perfect.
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ROYAL METEOROLOGICAL SOCIETY.

THE last meeting of this Society for the present session, was held on
Wednesday evening, June 21st, at the Institution of Civil Engineers,
25, Great George-street, Westminster. Dr. C. Theodore Williams,
President, in the chair.

Mr. R. H. Scott, F.R.S., read a paper on “ Fifteen Years Fogs in
the British Islands, 1876-1890,” which was a discussion of the fog
observations made at the stations which appear in the Daily Weather
Report. The winter is the foggiest season, and the greatest numbers
of fog observations are reported from London, Yarmouth, Oxford
and Ardrossan. In the summer half-year the fog prevalence attains
a local maximum in two different districts, viz. : at Scilly, St. Ann’s
Head, and Roche’s Point, in the South-West; and at Sumburgh
Head and Wick in the North. These are evidently sea fogs, accom-
panying warm weather. Mr. Scott has made a collation of the
observation of fog and the force of the wind, and finds that fog almost
invariably occurs only with calm or very light winds. = The author
says that it seems to be generally assumed that fogs in London are
increasing in frequency and in severity. From the observations, it
appears that there is no trace of a regular increase, either in the
monthly orin the annual curve. All that can be said, is, that taking
the three lustral periods of 5 years each, the last of these, 1886-90,
comes out markedly the worst, the successive totals being 262, 250,
and 322. A long and animated discussion followed, in which the
following gentlemen took part :—The President, Admiral Maclear,
Honourable F. A. Rollo Russell, Dr. Marcet, Rev. Clement Ley,
Messrs. R. H. Curtis, Gaster, Bruce, Brodie, Dixon, Symons, Inwards,
and Marriott. The discussion twrned chiefly upon the definition of
fog, dew and mist, and it is not an exaggeration to say, that there
was no agreement whatever among the various speakers. The ques-
tion of the *““personal equation” of the observers was also referred
to, and more than one speaker called attention to the extremely dis-
cordant results for neighbouring stations.

A paper on “ Upper Currents of Air over the Arabian Sea,” by Mr.
W. L. Dallas, F.R.Met.Soc., of the Indian Meteorological Office, was
also read, in which it is shown that there exists a regular arrange-
ment in the vertical succession of the upper currents, and that the
Doldrum region, and not the geographical equator, is really the
dividing line between the currents of the northen and southern hemi-
spheres.

Mr. E. D. Archibald, M.A., F.R.Met.Soc., gave an address on
¢ Australian Climate and Weather,” dealing at some length with the
different climates of the various Colonies of the Continent, and also
of the North and South Islands of New Zealand. His paper was
illustrated by a number of lantern photographs.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JANUARY, 1893.

5
Absolute, Average, Absolute. |TotalRain. E
STATIONS. Maximum.|Minimum. Bl N

AN ECHRE I I R R

(Those in italics are | a | g é“ g Max. | Min Ag g gm ga ‘§ 2|z
South of the Equator.)| § | % E R o & |alg

B R & |R

T e T e T m ° ° linches —_

England, London ...... 52°7 | 31 154, 5[ 40°0 309 328 (89| 691 100 144 | 27 | 7:3
Malta....cccemenrnrennnn...| 65°4 | 10 39:01 19 | 577 46°6) 438 | 81 | 1065 365 6:64 | 20 | 57
Cape of Good Hope ... .
Mauritius.................. 85'4 | 18 \ 67°61 31 | 829 73°1( 70°6 | 81 | 141°0( 60:4[12'55 | 25 | 69
Calcutta .......c...coevennnns 799 { 16a 45'9‘ 28 | 47 54'1( 540 | 72 | 1336 | 39:0{ ‘70 2|18
Bombay..................... 868 9 ‘ 61-1, 31 | 81'1 66:3| 624 | 68 | 132°7| 517] -00 0107
Ceylon, Colombo ......... 910 | 41 68531 875 71-6| 69°6 ( 76 | 1555 | 60°0| 540 | 10 | 3-2
Melbourne... 95'5 | 26 | 45°1] 25 | 766 55°2| 524163 | 1446 | 342 19 4152
Adelaide ... 105°6 31 528 24| 840 60-1] 503 | 47 | 1664 | 43°5| -03 1140
Sydney .........covun...nn.| 882 | 13 575! 16 | 753 63-3] 606 | 72 | 1507 | 46°2| 4°57 | 19 | 52
Wellington ............... 82:0 | 24 4450 8699 55°6( 53°1 | 71 | 1500 | 39°0( 337 [ 15|30
Auckland .................. 815 (26 54°0) 6 734 60°9| 60-8 | 81 | 143°0| 400| 505 | 15 | 5-8
Jamaica, Kingston...,,, 908 1 15 | 653 9 | 856 | 6731 644 | 73| .. 38 | 2126
Trinidad ..oocovrs veerenns 880 © 63'0'5,8| 858 | 655| 674 | 78 | 143:0| 590 343 | 13| ..
Toronto ................. .| 398 | 20 g—n-sf 1205 | 64| 123 |85 | ... |—220] 299 | 24 | 70
N edmick, 41508 | 2 ‘—22'5“ 23 | 189 (— 38| 70|82 .. | .. (381 9|40
Manitoba, Winunipeg...| 250 | 8 —42:51 26 | 1'9 [—216{ .. |..} .. .. | 188 | 16 | 570
it Hors | 1|15 31 { 405 | s12) 3e2 | 89| . | . |46 [18]70

a 17th and 18th. b Various,

REMARKS.

Macta.—Atmospheric pressure was unusually low, and the rainfall nearly double
the average. TS8 on 3 days; H on 8 days. Mean temp. 51°'1. Mean hourly
velocity of wind 114 miles. J. ScoLEs.

Moauritius.—Mean temp. of air 0°'8 below, mean dew point 0°'8 above, and rainfall
541 in. above, their respective averages. Mean hourly velocity of wind 119 miles,
or 0°7 mile above average ; extremes, 37°3 on 27th, and 22 on 24th and 29th ; pre-
vailing direction, E.S.E. to E. T on 3 days, L on 8th, T and L on 4 days. From the
18th to the 28th two cyclones passed at safe distances from the island one from N.

to E. and S.E., and the other from N. to N.W. and W, C. MeLpruM, F.R.S.
CEYLON, CoLoMmBo.—Thunderstorms occurred on the 14th and 26th ; L alone was
seen on the 19th and 22nd. F. C. H. CragrkEk, Lt.-Col. R.E.

Melbourne.—Distant T on the 13th and 19th ; L on the 18th.

R. L. J. ELLErY, F.R.S.
Adelaide.—Mean temp. 2°5 below the average of 36 years. Very little rain fell,
the total being ‘82 in. below the average. C. Toop, F.R.S.
Sydney.—Mean temp. 2°°1 below the average of 35 years; humidity 0'4 below,
and rainfall ‘89in. above, the average. Very heavy gale from S.5.W. to S.E.,
January 1st to 3rd. H. C. RusseLL, F.R.S.
Wellington. —The early part of the month was showery, then fine from 6th to 15th,
with N.W. winds, strong on 11th and 12th ; from 16th to 18th heavy R, and the re-
mainder of the month fine, with intervals of showery days, and strong winds from
N.W. on 20th, 21st and 24th. Earthquakes on 13th, at night (slight E. to W.), and
on 28th, at 6.4 a.m. (slight from S.E.) R. B. Gore.
Auckland.—An unusunally wet January, the rainfall being nearly double the average

of 26 years. Barometrical pressure and mean temp. close to the average.
T. F. CHEESEMAN.
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SUPPLEMENTARY TABLE OF RAINFALL,
JUNE, 1893.
[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.]

Div STATION. Total | iy, STATION. Total
ain. Rain.
1n.

II. | Dorking, Abinger Hall.| -83 X1. | Builth, Abergwessin Vic.| 3:97
,» | Birchington, Thor ...... ‘55 v Rhayader, Nantgwillt..| 3:90
,» | Brighton PrestonvilleRd| ... »» | Corwen, Rhug ...........| 229
,s» | Hatlsham .................. 73 ,» | Carnarvon, Cocksidia ...| 262
»» | Ryde, Thornbrough ...... 1-56 ,» | I. of Man, Douglas ...... 1-41
,» | Alton, Ashdell............ *82 XII. | Stoneykirk,ArdwellHo.| 1°67

III. | Oxford, Magdalen Col...} ‘67 »» | New Galloway, Glenlee| 203

,» | Banbury, Bloxham ...... ‘97 ,» | Melrose, Abbey Gate...| 2-24
,» | Northampton, Sedgebrook| 64| XIII. | N. Esk Res. [Penicuick]] 470
s | Alconbury...... ... ...... 72 ,, | Edinburgh, Blacket Pl..| 248
s | Wisbech, Bank House..] 1'62] XIV. | Glasgow, Queen’s Park.| 2°40
IV. | Southend .................. 64 XYV. | Islay, Gruinart School..| 1°43
,» | Harlow, Sheering ... .. 59| XVI. | Dollar........ ....cc.e.....o. 205
,s | Colchester, Lexden....... 64 ,» | Balquhidder, Stronvar..| 251
,» | Rendlesham Hall ...... 75 ,» | Coupar Angus Station.. | 1-87
. | DIss 1-54 ,» | Dunkeld, Inver Braan..| 2°29
s, | Swaffham .................. 1-23 ,,» | Dalnaspidal H.R.S. ...| 2-34
Salisbury, Alderbury...[ 69| XVII. | Keith H.R.S. ...... .....|] 2-08
,» | Bishop’s Cannings ...... 2-34 ,, | Forres H.R.S. ....... ...| 234
,, | Blandford, Whatcombe.| 1'31 | XVIII. | Fearn, Lower Pitkerrie.| ‘96
,»» | Asbburton, Holne Vic....| 1-64 ,» | Loch Shiel, Glenaladale| ...
,» | Okehampton, Oaklands.| 74 ,» | N. Uist. Loch Maddy ...| 2°10
,» | Hartland Abbey ......... 1-07 ,, | Invergarry ............... 1-05
,, | Lynmouth, Glenthorne.] 64 ,, | Aviemore H.R.S. ...... 2-55
,» | Probus, Lamellyn ...... 105 ., | Loch Ness, Drumnadrochit| 234
,» | Wincanton,StowellRec.| 163} XIX. | lnvershin .................. 1-40
,» | Weston-super-Mare ...... 72 ,, | Scourie .........ccoennennn. 165
VI. | Clifton, Pembroke Road| 1°20 ,, | Watten H.R.S. ......... 1-05
,» | Ross, The Graig ......... 1-08 XX. | Dunmanway,Coolkelure| 286
»» | Wem, Clive Vicarage ...| 1°66 ,,» | Fermoy, Gas Works ...| 1-24
,» | Cheadle, The Heath Ho.| 1°40 ,,» | Killarney, Woodlawn ...| 1-52
,» | Worcester, Diglis Lock; -89 ,» | Tipperary, Henry Street| 1-95
,» | Coventry, Coundon ..... 1-11 .. | Limerick, Kilcornan ...] 1-22
VII. | Ketton Hall [Stamford]| 1°00 ,, | Ennis..... ... .| 1-40
,» | Grantham, Stainby ...... *82 », | Miltown Malbay......... 111
,, |Horncastle, Bucknall ...{ 1'59| XXI. | Gorey, Courtown House| 1°60
,» | Worksop, Hodsck Priory} 93 ,» | Mullingar, Belvedere...| 215
VIII. | Neston, Hinderton ...... 209 ,» | Athlone, Twyford ......| 2-67
,» | Knutsford, Heathside...; 1-62 ,» | Longford, Currygrane...| 2'68
,» | Lancaster, Rose Bank...,| 1'61 ] XXIIL. Galway, Queen’s Coll.,. 206
,» | Broughton-in-Furness..| 1°58 »» | Crossmolina, Enniscoe..] 2°'12
IX. | Ripon, Mickley ......... 160 ,» | Collooney, Markree Obs.| 254
,» | Scarborough,South Clifff 165 ,, | Ballinamore, Lawderdale| 2-65
,, | EastLayton{Darlington]| 1-08| XXIII. | Lough Sheelin, Arley ..| 2°49
,» | Middleton, Mickleton..| 1-25 ys | Warrenpoint ............ 1-86
X. | Haltwhistle, Unthank..| 2°:32 ,, |Seaforde .........ooeoinin ‘99
,» | Bamburgh.................. 111 ,» | Belfast, Springfield ......| 1-30
,, | Newton Reigny ......... 2:11 ,» | Bushmills, Dundarave...| 157
XI. | Llanfrechfa Grange ..... 90 o | Stewartstown ............ 2:64
,» | Llandovery ............... 243 ,» | Buncrana .................. -
Castle Malgwyn ......... 1-52 LoughSwilly,Carrablagh| 1-92
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. No. of
RAINFALL. 4% || TEMPE . [Nights
STATIONS. ,EE, RATURE below
Div. The R rals denote the Differ- | Greatest “g ; s o
[dihv?sio(;xu::}%;ll: ?ﬁnualdTables to Total ?ﬂ)ﬁ 23“;};;’;5 Z‘g Max. Min. -§ z’
which each station belongs.] Fall, | average [—————— ss | [
1880-9, |Dpth| Date|~ ~ || Deg. |Date | Deg. |Date. A &
inches. | inches, | in.
I ( London (Camden Square) ...| ‘73— 128 24| 22| 9 (90419 (383 1{ 0|0
I1. Maidstone (Hunton Court)...] 1°05|— 57} °61{ 22 1 10 ) ... | ... | ... [ .. |.[..
v Strathfield Turgiss ............ ‘80 (— 1°00] 21| 22 [ 14 [[90°3( 19 |329| 1| ol 2
I11. Hitchin ...... ccooviviiiiiannnns ‘78|— 1-08! 29 22 786019 (3870 21o0|..
’s Winslow (Addington) ......... “76|— 1°10{ 87| 22 | 7 (88019330 1|0 1
1V. Bury St. Edmunds (Westley)| 1-41|— 38| ‘76| 19 | 8 | 790 | 16a| 42°0 |1,3] o|...
v Norwich (Cossey) ....oeccvvnenn. 1-41{— 14| 50/ 22| 8188020 | ... |..{._I..
. Weymouth(LangtonHerring)] 59— 1-64| 19| 26 | 5{/83-0| 19 |45:0| ‘1 { o/
s | . | Torquay (Cary Green) ... ..... 71 27126 6179219 146°0f 1| o|lo
s» |2 | Bodmin (Fore Street) ......... 1:06(— 169 27122 9 ... | ...} .. |...1.1..
VL|Z | Stroud (Upfield) ............... 1°41|— -98| -34| 14 [ 10 | 86:0 | 18a| ... | ... ol
» [ ChurchStretton(Woolstaston)| 1-79|— 76 30| 14 | 13 [[ 785 18 {430 1 | o] 0
s 12 | Tenbury (Orleton) ............ 164— 97| 67 14 {11 |1855| 17 |342| 1{ ol 1
VIL|Z | Leicester (Barkby) ............ 73— 1-62| 25| 22| 7 89:0|19 {36011 || 0
' Boston .....ivieeeriiiiiiienennn. 1-19(— -70]| *851 19 9| 850 19 [40011,3 | ol...
i Hesley Hall [Tickhill]......... 124|— 68| 57| 26 | 7 (187018 |39°0(1,12 0f...
VIIL Manchester(PlymouthGrove)| 1-52|— 1-13| -70| 26 | 10 {900 | 18 | 420! 1| 0| o
1X. Wetherby (Ribston Hall) ...| -98|— 91| 40} 27 | 71 ... [...| .. | . ].]..
» Skipton (Arncliffe) ............ 2°87(— 491 68} 23 [ 11 ¢ ... [ ... .| L)L),
. Hull (PearsonPark) ..... ...... 1-20 55| "53| 26 81840|19390 21l0]o
X. Newecastle (Town Moor) ...... 1:03]— 61| -28/23 [ 10 ... | ... ... | ...l
v \ Borrowdale (Seathwaite)...... 6:11|— -47{1-43) 28 |13 | ...
XLiog ( Cardiff (Ely).ecveerrierereraeene 72— 171 24 22 8 || L L
» [ ) Haverfordwest ............ ... 1-33|— 1-23| 78/ 27| 685619353 2100
s | )} Aberystwith, Gogerddan...... 260 .. | 45121 | 9(860[17 (330 1]o..
1= { Llandudno...........ccoeune... 2:14(4+ 37| -69| 26 | 7 (740|128 |432| 1|0l
XII. Cargen [ Dumfries] ............ 2074 12| -48{ 23 | 10 || 830,18 |39:0}| 5| ol...
vy Jedburgh (Sunnyside)......... 250|4+ 76| -90| 23 [ 10 || 87-0{ 18 |40°0| 3} 0] O
XIV. Old Cumnock .................. 1°74|— -12f 47123 |10 4| ... [ ... ... ... 1.l..
XV. Lochgilphead (Kilmory)......| 1'09|— 201{ 30| 6| 7 38-0( 11 o..
» |8 | Oban (Craigvarren) ............
v 17 | Mull (Quinish).................. *65|— 264 ‘151 3 [ 12
XVIL|< ; Loch Leven Sluices .. .| 81014 1-85(1-301 25 | S ... | ... o] Lofs
. |5 | Dundee (Eastern Necropo]ls) 2:05{+ 55| -85( 22 | 11 |186°0| 18 | 4231 2 | o|...
XVIL|Q | Braemar .... 2:73|4 741 -90) 22 | 11 || 825| 18 {354 1| 0l 0
. |2 | Aberdeen (Cranford) ... ... 3-95| ... |1-83{ 22|12 (77°0]16 |44:0| 9| 0]...
XVII Strome Ferry.........coouiinnne 191|— 1-15| 67| 28 | 13 || ... | ..
’s Cawdor [Nairn] ............... 3144 1°74/1°12] 22 | 14 || ... | ..o ] oo | i 0.
XIX Dunrobin ......cccoveveiiiii 1:34|— -68| 44| 4 91179518 | 450 23 | 0|...
» | LS. Ronaldsay (Roeberry)...... ‘55|— 1-21| -18} 22 | 11 [[72:0| 16 {44:0] 2| ol...
XX. [ Darrynane Abbey............... 173 71 26 | 11
. Waterford (Brook Lodge) ...| 1°66|— -41}1-12| 26 | 8 | 81:0| 19 {40°0(1,2 | 0|...
,» |8 | O'Briensbridge (Ross) ...... 1-92 411 27 | 11 [ 79°0} 18 {50°0( 24¢ 0f...
XXI.{z | Carlow (Browne’s Hill) ...... 162|— -22) -63| 25 | 11 || ... N PO UV N I
v j Dublin (FitzWilliam Square)| 172|4- -06| 49| 26 | 12 || 747 | 19 | 46:9| 23 | 0} 0
XX1l.|s3 | Ballinasloe .................... 2:20|— 01101 9|12 (| 77'0]| 173/ 42°0| 23 | 0|...
s, |2 | Clifden (Kylemore) ......... .. 4730 ... |12ty es |15l o || e | s
XXII1 Waringstown ..........cceoe.ee. 1-80|— -27| 26| 28 | 12 |/ 860 18 | 44°0( 310/ 0
» Londonderry (Creggan Res.).| 1°94|— 48] 381 27 | 13 | ... | ... | ... | ... [.. |l..
vy \ Omagh (Edenfel) ............... 1-87|— 60| 65| 27 | 14 || 79°0| 18 | 44°0 |6,11} OI»
o And 19. b And 18. ¢ And 25.

-+ Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON JUNE, 1893.

ABBREVIATIONS.—Bar, for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min, tor

Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain; H for Hail;
8 for Snow.

ENGLAND.

STRATHFIELD TURecIss.—Distant TS on the 14th and T on the 20th.

HitcHIN. —The hottest month since July, 1868. Mean temp. 60°-0.

ADDINGTON.—A very fine month, but deficient in B, the fall being the least
recorded in June with the exception of 1874, when only ‘62 in. was recorded.
Very high day temp. from 14th to 19th, the shade max. ranging from 80° to
88°. The nights were cool throughout. Pastures are very much dried up, and
the hay crop is very light; indeed, many fields that were shut up for hay
are thrown open for the cattle again ; a poor look-out for the coming winter.

Bury St. EpMUNDS.—A hot, dry month. Severe T8 on 19th, but the rain
did not extend far. The drought has apparently set in again worse than ever.

LaxcTox HERRING.—On only five days did R fall, this being the driest June
in 19 years, with the exception of 1887, when the fall was ‘36 in. on three
days. The hottest June for 19 years (with the exception of June, 1878,
the mean temp. of which was 0°2 higher), the shade max. on 19th being
the highest recorded in June in 19 years, and the highest on any day since
July, 1885. Fogs on 6th, 26th, and 27th. High winds on 23rd, 24th, and
28th. T on 15th. Distant T on 16th and 26th. During the last four months
only 2-19in. of R has fallen, the deficit being 542 in.

Torquay, CArRY GrekN.—There was no day during the month without
sunshine, the total duration being 294 hours, equal ‘to 60 per cent. of the
possible amount ; the greatest daily amount was 14 hours on the 30th, equal to
89 per cent. of the possible duration.

BopmiN, Fore STREET.—Very dry and fine until the 12th and 13th, when a
little R fell, then dry again to the 22nd, and showery to the 29th. Very hot
on the 17th, 18th, and 19th. The drought broke up on the 22nd, and the rain
was very acceptable and much needed for all crops.

StrouD, UPFIELD.- —Distant T and L at noon on 4th. T8 from 2.40 p.m. to
3.10 p.m. on 14th; '30in. of R fell in half an hour, and a house near was
struck by L. TS from 4.40 to 6 p.m. on 15th, with very vivid L.

\WO00LSTASTON.—A dry, hot month, very little R falling till the 14th, when
there was a heavy storm of T and L, and it became intensely hot for some
days ; from the 22nd to 28th R fell daily. The hay crop is almost a complete
failure. Mean temp. 58°°5.

ORLETON.—A very fine, hot, dry month, with the exception of a few days
from the 8th to the 12th inclusive, the mean temp. of the whole, being 1°-3
above the average of 32 years. A very large proportion of bright sunshine
occurred, as in the three previous months, and many very hot days. Very
dry, most of the B falling in heavy storms. Heavy TS on the 14th. T on
2nd, 3rd, and 19th. Fog on 7th.

BarkBY.—Very hot and very dry. The different kinds of flowers quite
three weeks in advance of average time. Hay crops very deficient, about one-
fourth of the average. Total rainfall for the half-year, 7°05 in.

MANCHESTER. —Summer weather prevailed up to the 19th ; on the 20th it
was dark and gloomy till noon, and the rest of the month was changeable.
The 25th was cold and windy. Mean temp. 61°'5. T on 3rd and 4th.

WALES.

HAVERFORDWEST.—A very fine month, the temp. above the average. Very
droughty up to the 27th, when a heavy fall of R took place, only to be followed
by increasing heat and return of drought. A great fall of temp. took place
about the 20th, followed by R. T88 occurred in several parts of the country,
and considerable rainfalls, but unfortunately not in this locality. Prevailing
winds N.N.W., E., and S.E.
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SCOTLAND.

CARGEN.—The mean temp. of the month (59°°3) is 2°'9 above the average.
This has only once been slightly exceeded in the past 34 years, the mean temp.
of June, 1865, being 59°+4. Considerable variations of temp. took place, the
mean of the five days (15th to 19th) being 66°2, while for the five days 22nd to
26th it was 53°'1. A very heavy H storm was experienced in the district on
the 9th, but was not felt at this station. At The Grove the hailstones were
lying 4 to 6 inches deep after the stcrm. The winds during the month were
exceptionally light, and only on the 27th was anything like a strong breeze
experienced. The hours of sunshine were considerably above the average.
T and L occurred on the 8th and 9th, and T was heard on the 14th. Crops
generally are looking well and in an unusually advanced state, more particularly
the root crops, which present a very promising appearance. The rainfall for
the first six months of the year is 4'14 in. below the average.

JEDBURGH.—The temp. was high throughout the month. The R towards
the end, which was much needed, freshened all crops. Pastures which
were getting dried up are now fresh and healthy; cereals look well, also
turnips.

MuiL, QuiNtsH.-—The smallest rainfall in Juue since 1874, when ‘52 in. was
recorded. The drought has done no harm here ; bay is in first-rate order, and
strawberries are finer than for some years past.

BrAEMAR.—T and heavy R on 8th, the shower covering a radius of only
3 miles ; ‘82in. fell in half an hour.

AreprDEEN.—Exceptionally dry till the 20th, followed by considerable rains.

RoeBERRY.—The driest June since 1871. Mean temp. in shade, 53°9.

IRELAND.

DARRYNANE ABBEY.-—A very hot month, without measurable B between the
5th and 22nd.

WATERFORD, Brook Lopck.-—But for the heavy rainfall on the 26th, this
would have been the driest June since 1887. The temp. was much higher
than for some years, so that fruit ripened much earlier. Ee hay crop is very
short, and turnips are likely to be a failure. Thick fog on the 7th, 8th, 9th,
10th, and 15th, and T on the 9th.

O’BRrIENSBRIDGE, Ross.—DBrilliant summer weather, with high temp., up to
the 24th, then lower temp. and useful R. Severe T and L for two hours on the
11th, and T and L on 14th.

DuBLiN.—The fourth month in succession with a mean temp. above the
average and a rainfall below the average. The month did not ‘¢ break the
record " as regards either high temp. or scanty rainfall, but was in all respects
most favourable. B fell freely from the 3rd to the 6th inclusive, and from the
22nd to the 28th inclusive, but the weather was otherwise dry, except for local
thunder-showers on the 15th. Mean temp. 59°-9, 2°'1 above the average.
High winds were noted on 7 days, but the force of a gale was attained only on
the 28th. The temp. reached or exceeded 70° in the screen on 5 days, com-
pared with 17 days in 1887, only 1 day in 1888, 10 days in 1889, only 2 days in
1890, 6 days in 1891, and 4 days in 1892. T was heard on the 15th. A solar
halo was seen on the 11th.

EpENFEL.—With the exception of an insignificant break during the first
week, and a rather more decided one during the last, the weather of June was
as perfect as that of its predecessors since the 1st of March. The timely and
sufficient rains in the period alluded to have still further aided the prolific
vegetation of the year ; a full average hay harvest has been secured in perfect
order, and the crops to follow give an equal promise of a full and early return,
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THE DROUGHT OF 1893.

AvtHOUGH, under the arbitrary definition necessarily adopted in
British Rainfull and in this Magazine, the great drought terminated
about the end of the third week in June, that month was decidedly
dry, and it was necessary to wait for July, to see whether Nature’s
drought, unlimited by human definitions, had really come to an end.

The rainfall of July was only slightly below the average—except
in Ireland—and we think that few would contend that the drought
still continues, though no doubt certain stations recorded compara-
tively little rain, and the great deficiency of the earlier months is far
from made up. The effects of the deficiency are too far-reaching for
human skill to calculate their limit.

Last month we gave the daily fall at tweive widely distributed
representative stations,* and we now purpose dealing with only two
points, which may be briefly described as the mean result and the
extreme result.

We have put into tabular form the differences from the average
of the rainfall at 43 out of the 50 stations, printed in our monthly
tables of rainfall and temperature, for the months of March, April,
May, June, and July, and give the average values first for each
month separately, and then for the three months March to May, and
for the four months March to June. The records are grouped into
England and Wales (24 stations), Scotland (12 stations), and Ireland
(7 stations) :—

Rainfall and departure from the average of the ten years, 1880-89.

Excraxp AND WALES. (Average of 24 Stations) :—
3 months, 4+ months,
March. April, May. June. July. March March
to May. toJune.

in. in. in, in. in. in, in.
Total rain .......coooiuivunnnn, ‘88 | 37 185 | 144 " 340 | 310 | 453
Deficiency from average...... 165 | 1'88 J 4 ‘89 | ‘13 | 407 } 4-96
Per cent. of average .........| 35, 16 77 62 = 96 43 | 48

* Mr, C. L. Brook has pointed out that on p. 81 the duration of the drought
at Reigate, Surrey, should be 98 days—from March 16th to June 21st.

VOL. XXVIIL H
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Rainfall and departure from the average of the ten years, 1880-89.—(ron).

ScOTLAND. (Average of 12 Stations) :—
3 months, 4 months,

March, April.  May. Jume. July. March March
to May. to June.
in, in. in. in, in.

in. in.
Total rain ...................... 1188 | 1440 | 199 | 1'91 | 3-50 | 527 ; V°18
Deficiency from average ...... 1-13 79 ‘41 21 |4-°02 233 254
Per cent. of average ......... 62 64 83 90 | 101 69 7
IRELAND. (Average of 7 Stations) :—
Total rain ..........c..oooceini 105 ' 102 11 68 184 | 283 | 374 | 559
Deficiency from average...... 146 1 128 28 69 | 3-43 ‘ 350
Per cent. of average ......... o420 44 'I 87 . 80 52 60

It will be seen that, in the table, the first line for each country gives
the average total rainfall for the stations in that country for each
month and for the two groups of months. The second line gives the
deficiency of that average fall, as compared with the average of the
corresponding month, or group of months, for the ten years 1880-89,
The third line is the value in the first line expressed as a percentage
of the average of the ten years.

Assuming that the 24 stations fairly represent England and Wales,
we find that in March the rainfall was only one-third of the average,
in April one-sixth, in May three-quarters, and in June two thirds,
while in July it reached niveteen-twentieths of the average. In the
three months March to May considerably less, and in the four months
slightly less, than half the average, fell. This, of course, is taking
the country as a whole, at many individual stations the result would
be much more striking—e¢.g., at Bodmin in the three months, only
one-fifth of the average fell, and in the four months, only one-quarter.

In Scotland as a whole the drought was not striking. Inno month
was the fall as listle as half the average, while for the three months,
and four months, the values very nearly reach three-quarters of the
average. The July fall was slightly in excess.

Although the deficiency in Ireland considerably exceeded that in
Scotland, the drought was—as would naturally be expected—of less
intensity therve than in England. The falls in March and April were
less than half the average, and the three and four month groups give
respectively, a little more than half, and less than two-thirds, of the
average.

The oft-quoted definitions of drought practically preclude—we
think rightly-—the possibility of a drought being recorded at a wet
station, but the figures previously quoted for Bodmin probably show
a greater relative deficiency than occurred at many of the stations
included in the following table, which is based on all the records
which we have received, and we believe embraces all cases of 100 or
more days with a total rainfall not exceeding ‘01 in. per diem.

This table contains no fewer than 37 entries, is thoroughly self-
explanatory, and requires little comment. It shows that the 1ntensity
of the drought was most prolonged in the south-east of England, the
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‘ PARTIAL DROUGHTS.

STATION & COUNTY.

? Began. Ended. } Lasted.| Amount.
Surrey. : ’ in.
Coulsdon Grange ................... .. March2 | June 21 | 112 1'12
Leatherhead (Oxshott) .................. w2 5 21 | 112 111
Addington (Hares Bank) ............... . 2 » 21 ;112 1-00
' (Park Farm) ............... ,, 3 ,, 21 111 111
’ Hill ... , 3 , 21 11 1-09
Wallington .. .........cos i 2 , 21 1112 1-08
Beddington (Riverside).................. 5 2 , 21 | 112 1-05
Croydon (Waddon House) ............ . 2 » 21 | 112 1-0L
v (The Whitgift) ... ........... w2 ., 21 | 112 111
v (Brimstone Sew. Works)... U | . 21 1113 112
ys (Park Hill) ..............eenl. ‘ 2 5 21 | 112 1-12
' (Addiscombe) .................. s 3 s 21 111 107
' (Duppas House)........ ...... ,, 4 , 21 | 110 104
Wimbledon Sewage Works ............ o, 200, 21 N2 1-02
South Norwood {Sethurst Road)...... Feb. 28 ,, 21 | 14 110
West Norwood (Thornlaw Road) ... Marchl ., 21 113 110
Wandsworth Com. (Patten Road) .. 20 5 21 1112 101
Brixton (Acre Lane) ..................... Feb. 28 5 21 | 114 109
Kent. 1
Westerham (The Fishponds) ......... March 4 5, 20 109 108
Keston (Bradfield) ..................... 2 5 22 | 113 113
5y TOoWer.........o..cocooiiiiiiiin... ,, 4 ,, 21 | 110 108
Hayes (Layham’s Farm) ............... ,, 4 5 21 110 1-06
,» Common (The Warren) ...... . 2 ,, 21 112 ‘95
Orpington (Kent Waterworks) ...... 5 4 5 21 | 110 110
Bickley (Highfield) .................... 5 2 s 21 | 112 ‘98
Bromley .......... oo, y 2 ,, 21 112 108
Wilmington (Kent Waterworks) ... 5y 1 ,, 25 {117 | 116
Beckenham (Foxgrove)................. . Feb. 28 ,, 21 114 99
Forest Hill (Dartmouth Road) ...... ,y 28 ,, 21 114 106
ys ,» (The Nurseries) ......... \‘ ,, 28 ,, 21 14 ' -96
Eltham . ... 5, 28 ,, 21 114 1 93
Greenwich {Royal Obs.)*............... March 2 ,, 21 112 1-11
Deptford (Kent Waterworks)......... . Feb. 28 ,, 21 L1140 102
Sussex. ‘ ‘
Hailsham .. ... I March1 . 22 | 114 111
Bucks. ‘
Slough (Langley) .....ccoovvvirivinnnnee. A | s 23 115 1-11
Essex.
Southend (Waterworks) ............... ; 5y 2 o 21 1112 1702
Bradwell-on-Sea (Down Hall) ......... | s 2 , 18 1109 | 104
| ; |

stations being distributed over Surrey, Kent, Sussex, Hants, Bucks,
and Essex. The records in Surrey and Kent are disproportionately
augmented by the fact that in addition to the returns received direct
from observers, we have used the very valuable tables of the Croydon
Microscopical Club, so promptly issued by Mr. F. C. Bayard. The
periods are in very close agreement throughout, running from the
1st or 2nd of March to June 21st.

* This entry is from Mr. Bayard’s tables, where the readings are printed to
two places of decimals. The ‘‘ Quarterly Return of the Registrar General”
quotes *911in. on 110 days, and ** The Observatory ” 967 in. on 109 days.
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Arrorp House, HEADLEY, HANIS.—You may care to have the
result of my observations here, as follows :—

1893.

32 days absolute drought, ending April 17th.
29 3] 1) 9 Ma'y 16th.
20 ,, ’ - ’s June 23rd.
72 partial s with 20 in. of R, March 2nd—May 12th,

[ Y
A. F. PARBURY.
LANGLEY, SLoucH, Bucks.—I send you account of rainfall
measured during the drought. It is the driest period recorded here
in the last 21 years ; the nearest approach being 72 in. of rain in 73
days, ending 15th August, 1887.

1893, in. 1893. in.
March ...... 13 | May ... 64
April ... 05 J June (to 23rd) 29

Partial drought lasted 115 days with 111 in. of rain.
Absolute ,, ’s 29,
During 72 days ending May t4th, only ‘09 in. fell.

s 110, ,, dJdune2lst, ,, -8lin. ,,

R. H. MuJor.
EisTON, STAMFORD.— Now we have been blessed with a little rain
since July 1st, I send a statement of the rain here for the Jast eight
months (from October, 1892, to June 30th, 1893), amounting in all
to only 6-97 in., very little more than one-third of the ycar’s average:-—

. m,

1892, November ..... *89 l 1893. March ...... 25
ys December ...... 91 i ' April ... 33
1893. January  ...... 1-21 ' May ... 70
ss  February ... 184 l s, June ... 'S4

Total 8 months = 697 in.
This, I should think, is about as small a quantity as in any part of
England. During the first 11 days of this month we have had

‘99 1n., and are now hoping the drought is at an end.
HENRY WATKINS.

BRADWELL-ON-SEA, SOUTHMINSTER, EsskX.—The drought having
now apparently broken up, I send you my register of rain since the
end of February. Omitting March 1st, the rainfull here for 109
days was 1-041in. on 13 days. RoOBERT PAGE.

HEAVY RAINS FOLLOWING THE DROUGHT.
(Ln order of date.)

BirMINGHAM.— A severe thunderstorm broke over our Belvide
Reservoir, near Brewood, at 4.30 p.m., on the 14th June, and lasted
till 6.30 p.m., during which time the rain gauge we have fixed there
registered 238 in. (iko. R. JEBB.

RockpaLrg, DuncaNNoON, Co. TYRONE.—I have to tell you of an
unprecedented fall of rain here yesterday. It began about 12.30 p.m. ;
at 7 o’clock 3:33 in. was weasured, and it was by no means raining all
the time. I was from home about 20 miles away, where we had only
a few slight showers. I could hardly believe my gardener when he
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told me the quantity of rain he had measured, so I myself to-day
measured the monthly gauge, which is 50 ft. lower than the daily,
and always registers each month from 15 to 20 per cent. more than
it. I give the rainfall of each up to this morning :—

Diily. Monthly.
June 4th ...... 0-12 in,
s, oth ... 014 ,,
, 6th ... 0-11 ,,
yy 22ud ...l 006 ,,
5 23rd ... o0t ,,
sy 24th ... 003 ,,
,, 26th ... 046 .,

b 27th .. AL
4-50 in. 505 in.

This shows for the monthly gauge an even greater quantity than
my gardener measured. We have had to June 1st :-—

Daily. Monthly.

January ............ 285 in. .. 324 in.
February ......... 434 ,, . 510 ,,
March............... 1-39 ,, 172,
April ...... s 134 ,, 162 ,,
May ...ccoovnnenn, 111 ,, 137,
1103 in. 1305 in.

I may mention that since I began to keep the gauge on January lst,
1875, the greatest falls in 24 hours have been 190 in. on
3rd March, 1876; 1-71 in. on 26th Sept., 1882; and 1:70 in. on
12th August, 1883. In 18} years we have had ome inch of rain
in 24 hours only 19 times before yesterday. J. C. LowRry.

TEAN VICARAGE, STOKE-ON-TRENT.—A TS this afternoon (July
3rd) has brought us 178 in. of rain. It is to be hoped we shall hear
no more of the drought at any rate in this district.

Rainfall in May............... 250 in.
. June ............ 151 ,,
. July 1—3 ...... 1-88 ,,

589in. G. T. RYVEs.
HreatH Housg, CHEADLE, STAFFORDSHIRE.—On July 3rd, 1'97 in.
of rain fell within an hour, 3.40 p.m. to 4.40 p.m. J. C. PHILIPS.
Epite Roap, W. KENSINGTON.-—Last night (11th) 1-57 in. of rain
fell—in a very short time, I fancy, but unluckily being night, T could
not keep account. G. voN U. SEARLE.
CRANMER Harl, FaxkenuAM, NoORFOLK. — Rainfall here on
July 11th, 448 in. A thunderstorm broke over this house about
2 p.m. on the 11th, and 2+40 in. fell in about 75 minutes. Further
heavy rain fell during the evening and night, making the record fall
for 24 hours. The total rainfall for the four months, March to June,
was only 3-61 in, LAWRENCE J. JONES, Bart.
LitTLE SaxHAM REcTORY, BURY ST. EDMUNDS.—The storm we
had last Wednesday week (July 12th) was most severe. We had
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some rain about 11.15 p.m. on Tuesday (11th). About 1 a.m. on
Wednesday we had 2 heavy shower with distant thunder and vivid
flashes of lightning ; about 7.30 a.m. it began to pour and continued
some time ; about 8.30 it left off for about 10 minutes, and then
another shower fell ; at 9 a.m. it held up for about 2 or 3 minutes,
at which hour I registered the enormous amount of exactly 3 inches.
I scarcely got into the house before the rain came down harder than
ever, and continued till 10.45 a.m. As it was then only raining
slightly, I went and took the amount, and found 2-05 in. extra had
fallen since 9 a.m., thus making 505 in. in under 12 hours. It went on
raining gently for a time, so that the whole rainfall was 2:10 in. from
9 a.m. Wednesday to 9 a.m. on Thursday. There seems to have been
a waterspout over a field about half-a-mile distant ; a portion of the
tield was completely washed away, the main gullies being over 4 ft.
wide. At the bottom of the field for about 18 yards wide it looked
exactly like a sea-shore. A platelayer on the line said he saw two
clouds meet and then apparently double over. H. J. KILNER.
[The local character of these great rainfalls at Cranmer Hall on the
11th, and at Little Saxham Rectory on 11th and 12th, is shown by
the following records from other stations in Suffolk and Norfolk :—

July 11th, July 12th.
Bury St. Edmunds (Westley)...... 140 in. ... 40 in.
Diss cooviiinn v 12, 35 ,,
Harleston (Rushall Vicarage)...... 60 ,, ‘63 ,,
Wymondham ............... .. ....... ‘12, 20 ,,
Denver........cccoeve ie viiiiiininnn, 118 ,, 39 ,,
Swaffham (London Street) .. ...... 137 ,, 47 ,,
P 1-39 ,, 48 |,
Costessey .....ocovvvviviviiinvinnnnnns ‘86 ,, 47 ,, Eb.]

TEAN VICARAGE, STOKE-ON-TRENT. —Rainfall of past 24 hours as
measured at 9 a.m. to-day (July 12th), 1-31 in., making 354 in. since
July 1st. Range of shaded thermometers in June rather remark-
able : min., 36°; max. 88°:6—in Glaisher’'s stand. G. T. Ryves.

REDLANDS, EMsWORTH, HANTS.—During a thunderstorm to-day,
(July 12th) from 2.30 p.m. to 2.55 p.m., in 25 minutes, ‘78 in. of R
fell—direction, N.—N.E. F. JacomB Hoob.

Horwoop, BiDEFORD, N. DEVON.—The rainfall here on two days
last week was so large that I think it will interest you. On the 11th
it was 257 in., the largest amount I have registered in one day during
the twenty years I have had a rain-gauge. Of this amount 242 in.
fell between 1 p.m. and 6 p.m. On the 15th there fell 2:03 in., which
fell during the night  There was very little thunder, and not any
lightning. JOHN DENE.

WELLINGTON, SOMERSET.—An exceptionally heavy fall of rain
occurred here last night (15th), amounting to 1:49 in.

F. J. BURNETT.

Haise HoUSE, NEAR TAUNTON.--Another heavy fall of rain.
On Friday last, July 21st, there fell an inch between 4 p.m. and
5.30, and came rushing down the five roads that meet below my
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house faster than it could flow away. This is the fourth heavy fall
this month. T have measured on the
12tho..... e 124 in. 20th...cooo oiien 1°16 in.
16th... .............. 1'45 in. 220d ......... ... 1'35in.
The falls on 12th and 16th both occurred at night. In all during
this month we have had 6-42 in., after a drought of four months.
R. C. A. Prior.
HEeeNE, WORTHING.— The falls of rain here during July have
been both heavy and exceptional. The total fall was 5°01 in., being
3-18 in. above the average for 20 years, and I find it is the “ wettest ”
July since the commencement of registration in 1852. On 15th-16th
it commenced to rain about 6 a.m., and continued until 11-45 a.m.,
1-13in. falling in just over 2} hours. On 26th, another sharp
thunder shower occurred, 0-25 in. falling torrentially for 20 minutes.
WiLLiAM J. HARRIS.

DROUGHTS IN PAST YEARS.
To the Editor of the Meteorological Magazine.

Sir,—Annexed I hand particulars of a partial drought of 95 days
which occurred at Beverly-road, Hull, in the winter of 1857-58,
including an absolute drought of 15 days, December 24th to January
7th, inclusive,

1857. 1858.

Nov. Dec. Jan, Feb.

in. m. in. .

Rainfall... 15 25 29 26

On 5 last days of Nov. 31 days. 31 days. 28 days.

Days. in.
November 5 . ‘15
December ar .. 25
January........ 31 . 29
February 28 ... *26
Total............ 95 ‘95

In this winter occurred also an engineer’s drought of 10 months,
as shown in the following table :—
Rainfall, Beverly Road, Hull.

Average of
Year. Month, Fall. 30 Years. .
. m, m.
1857.. ... September..... 20t ... 263 ... — 62
9y eenees October....... . 79 286 ... —2-07
9y eeeres November...... 1104 ... 242 ... —1-38
ga  eeeens December...... 25 ... 250 ... —225
1838 ..... January..... .. 20 . 184 ... —155.
5y eerens February ...... 26 ... 164 ..., -—1-38
gy eeeens March ........ 95 ... 185 ... — 90
29 eeeens April............ 97 ... 163 ... — 66
2y seeees May «ooven ol 2:60 ... 178 ... + 82
5y eeeees June ............ 69 ... 197 ... —128
9-85 2112 —11-27

The fall of the five months of October to February was only 2-43 in.,

or 234 per cent. of the average fall.—Yours sincerely,
HAROLD SMITH.
Ingleside, Kenley, Surrey, May 4th, 1893.
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To the Editor of the Meteorological Magazine.

SIR,—It may perhaps interest your readers, as you have given an
extract from the annals of 1615 of remarkable drought, if I give you
another, extracted from the Annals of Waverley Abbey, Rolls Series,

. 35L.
g There had been drought in 1253, and great dearth in consequence
in 1234, But in 1260 we read as follows :—

“The drought was so great and so persistent in the summer that
barley and oats in many places failed to come up almost until the
autumn. But then the rain becoming tolerably abundant, thus late
the grain begun to spring and send forth spikes; but as the heat of
the sun was naturally failing, when it was plain the crops could
never ripen, to the great and inestimable loss of the owners they
were mown and given to the animals for fodder.”

Your obedient Servant,

JOHN SLATTER.
Whitchurch, Oxon, 20th July, 1893.

REVIEW.

Katechismus der Meteorologie.  Dritte Aufluge, ginzlich wmgearbeitet
von Prof. Dr. W. J. van BEBBER. J. J. Weber, Leipzig, 1893
12mo., xii.—260 pages and 63 engravings.

THIs is a new edition of one of Weber’s large series of illustrated
catechisms—and a very good one. Prof. van Bebber stands so high
that there is little chance of any material error creepingin ; the book
is well arranged, well printed, and well illustrated ; for though some
of the engravings are hard, all unmistakably show that which they
are intended to teach, and that is of much more importance than
mere prettiness. We have noticed only two omissions, and of them,
one—any reference to the formation of ““anchor ice "—is quite reason-
able in a very elementary work. The other omission is probably an
oversight, viz. : ‘“Sunshine recorders.” We are sorry to find Prof.
van Bebber representing the Piche evaporimeter ; much respect as we
have for M. Piche, we have none for the records of his instrument.
Prof. Mascart seems to be the only leading meteorologist on the
Continent who realizes the conditions necessary for obtaining trust-
worthy results as to evaporation. The French engineers in the
early part of this century grasped the situation,a few Englishmen
and Americans have followed, und Prof. Mascart is among the last
recruits, but on the Continent generally, observers are still using tiny
little vessels, such as were severely ridiculed by Mr. Isaac Fletcher a
quarter of a century since.

However, we are not writing an article on evaporation, but the
notice of the best elementary book upon meteorology which we have
seen ; one which has the rare merit of being written in so popular a

manner, that everyone could follow it from the first word to the
last.
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RAINFALL AT CHICHESTER.

ON p. 42 of the present volume, when reviewing Mr. Prince’s book
upon the Uckfield rainfall, we wrote : —

“The first record from Sussex known to us is that kept by
Mr. Mossop, in West Street, Brighton, of which we have the monthly
values for one year only, 1790.”

We can now go twenty years further back, as we have just pur-
chased a thin 4to weather journal extending from October, 1769, to
September, 1770, kept at Chichester ; it is evidently one of a series,
but where the others are we know not.

There is no author’s name, but he was evidently a medical man,
and his father had been practising in Chichester from 1719. It is
also evident that the author was in regular communication with
Dr. George Buxton, who kept a meteorological register at Chelmsford.

The following is a fair specimen of the daily entries for
Chichester :—

June, 1770,
Thermo- | Hy, t .
Day. Hour. ’Baromcter! mz;g(.) w Wind. Atmospherel Rain & Hail.
W. M. In. Dec. | Deg. Dry.‘ Moist.|Dir.  For.
4 27| 9%am. 291} 63 43 |S.W. 3 Alternate|[Rainin ye night
pm. 4 Rain p.m.
10§p.m. 290% | 61 39 l Cloudy | =019}

The author had no rain gauge until March, 1770 ; the totals
are :—

1770.
M:rch. "A;ril. May., June, July. Aug. Sept.
261 .. 255 ... 219 .. 38 .. 185 152 ... 417

Possibly in the municipal archives, or in some of the Cathedral or
Parish records, it may be practicable to find other writing by this
medical man, and thus to ascertain his name, and possibly even to find
what has become of the rest of the records.

ERRATA IN “METEOROLOGICAL MAGAZINE,” 1892.

REGULAR TABLES.

London (Camden Square).—Jan. Days of frost in shade should be 21, not 1.

Torquay (Babbacombe).—Feb. Date of min. temp. should be 17th, not 18th.

Aberdeen (Cranford).—February. Total rain 5y 2°01in.,,, 1'92in.
SUPPLEMENTARY TABLES.

Llanfrechfa Grange.—September. Total rain should be 3:39in:, not 2.76 in-

Scarborough (South Cliff).-—-Nov. Total rain v 167 in., ,, 1'62in.
CLIMATOLOGICAL TABLES.

Auckland.— September, 1891. Max. temp. should be 69°0.
Bombay.-—March, 1892. Amount of cloud ’» 0°7, not 7°0.
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UNUSUAL ICEBERGS.

For more than a year past mariners all the world over have displayed more
than usual interest in the frequent reports relating to the abnormal quantities of
ice which have been sighted in the southern oceans. Englishmen, with their vast
shipping interests in every quarter of the globe, cannot afford to ignore the facts
which are coming to hand almost daily about the surprising prevalence of ice-
bergs, especially in the South Atlantic. Three years ago the neigh bourhood
of the Grand Banks of Newfoundland was studded with these dangers to
navigation, the spring and summer of 1890 being considered amongst the most
remarkable ice-seasons on record in the locality. Since the dissolution of the
last of the bergs in the following autumn the North Atlantic has been singu-
larly free from ice, only a few pieces having been seen this year. In southern
regions it would almost seem as if some great convulsion—an earthquake, or
an Antarctic Krakatoa eruption-—had occurred under a range of Alpine ice-
mountains, from which an incredible number of huge masses were detached
and hurled into the sea, to be drifted by currents from the southern solitudes
across the Antarctic Circle, and northwards into the direct tracks of vessels in
the Atlantic, Indian and Pacific Oceans. A good number of bergs have been
seen from ships bound to Australia, running down their easting in the usual
latitude. In the South Pacific they have heen still inore numerous, and excep-
tionally far north, several being sighted a few hours’ steaming time from Lyttel-
ton, New Zealand, and some sailing ships making for Cape Horn being com-
pelled to head northwards along the east coast of New Zealand to pass Chatham
Island before setting the course to the eastward. Some idea of the extent of
this obstruction may be formed from the fact that it necessitated a steam-ship
losing two days in making a detour to regain its proper course. The Pacific
and Indian Ocean ice, however, would appear to be relatively trifling in quantity
when compared with what has been seen in the South Atlantic. A cold currentis
known to set from the Antarctic region in a north-easterly direction past Cape
Horn towards the Falkland Islands, and on this stream hundreds, if not thou-
sands of gigantic bergs have been floating leisurely into mid-ocean, many of
them as far north as the thirty-seventh parallel of south latitude. Some have
drifted eastward to about the meridian of fifteen degrees west, and it is likely,
therefore, that ere long vessels outward bound to the East and to the Anti-
podes, round the Cape of Good Hope, will fall in with these dangers. Trans-
atlantic navigators have often seen Greenland ice on the Newfoundland Banks
a few miles in circumference, and from fifty to two hundred and fifty feet high,
but the largest of these blocks dwarf into insignificance beside the monsters from
the South Pole.  Ships working up from the Horn have run into thick fog,
and after a time, the fog dispersing, they discover themselves to be surrounded
by innumerable icebergs, of every shape, size, and height. Two or three
captains have reported, from the time occupied in sailing, that some of these
bergs are at least fifty miles in length, those of ten miles and upwards being
numerous.  One ship sailing past a line of bergs found as she proceeded that
the Jine was interminable, presently curving round like an immense horseshoe,
no outlet being discovered until the other extremity of the bav was reached,
some fifty miles distant from the opposite end. The fields of ice have been
seen for a distance of four hundred miles. Bergs two hundred feet high are
common, several have been reported as a thousand feet, and the summit of one
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ice island is said to be one thousand five hundred feet above the water-line—
that is, ten times the height of Quern Anne’s Mansions, in Westminster. For-
tunately, the casualties through collision with the bergs have been unexpectedly
few. The Templemore ran against one and was abandoned by her crew, bhut
she was still afloat a week later, when she was boarded by men from the
Selkirkshire. The Arthurstone, now lying in the West India Docks shows
severe damages to her bow, and some half-dozen other vessels have reported
actual collision, but no very serious injuries. But there have been hairbreadth
escupes, and captains at the docks relate most thrilling accounts of the dangers
they have passed tkrough—finding themselves hemmed in between mountains
of ice with only a few feet clear on either side, huge masses of ice falling into
the sea from great heights, and now and again a whole berg toppling over. As
a sight, nothing can be grander or more tremendous than these majestic ice-
bergs, but there is not a mariner who would knowingly steer toward an icefield
of the description now drifting about the South Atlantic. The only way to
avoid the danger is for homeward-bound vessels from the Pacific to steer well
to the westward near the Falklands. Those who have acted on this advice
have seen no trace of ice.--- Morning Post.

[We reprint the above because we believe the extent and the size
of the Southern icebergs to have been most unusual, and the general
facts much as stated, but we feel sure that the heights have been very
much exaggerated, an iceberg 1,500 ft. out of the water is a monster
which would require very deep water to float in.—ED.]

THE LEICESTERSHIRE EARTHQUAKE.
To the Editor of the Meteorological Magazine.

SIR,—Yesterday evening (August 4th) we had a shock of earth-
quake here. I was sitting quietly in my house reading, when I heard
a rumbling noise, like thunder, at a great distance, and noticed the
house shaking. This noise and shaking also lasted from five to seven
seconds. Time, 6 h. 41 m. p.m. Barometer 2967 in. Wind W. ; sky
almost clear in S., detached clouds in other parts. Many persons in
this village felt the earth tremor, and Mr. Coventry’s man heard the
rumbling noise also, and went outdoors, thinking a carriage was
approaching, but found none.

W. H. DIVERS.

Ketton Hall Gardens, near Stamford, August 5th, 1893.

[Letters in the local Press report the earthquake to have heen felt
also at—Fletton, near Peterborough, Hunfs; Barnack and Walcot,
near Stamford, Northampton ; Uppingham (at 6.39 p.m.), West Deyne,
North Luffenham, Edith Weston, and Oakham (about 6.45 p.m.),
Rutland ; Leicester, Charnwood Forest, Seagrave, near Loughborough
(about 645 p.m.), and Hose, near Belvoir, Leicester ; Colston Bassett,
Cotgrave, Cropwell Bishop, and Shelford (about 6.45 p.m.), Notts.
These places cover an area roughly 50 miles from N.W. to S.E., and
12 miles from N.E. to S W.—Eb.}
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, FEBRUARY, 1893.

Absolute, Average. ‘ Absolute. |TotalRain. :c:'
STATIONS. Maximum. I Minimum. ‘ el =

Those in itati — sox |y | BE | Z| 45| 2B £ |4
Southo‘;;';z:%r;;‘:zfo'x) g {f; ? *5 ' i -,5-: éw EC’J g § -g
g |2l & & - ©

o T T T e T T e ——_;—.} —_o_m, ° ° inchm—— -

England, London ...... 57°0 | 19| 25°1. 6471 | 359| 376 |87 | 868 20°1] 287 | 22 |67
Malta...cooocnerevernnness| 689 | 25 | 41T 6| 612 | 491 465 | 8L 1020 363 177 | 7|41
Cape of Good Hope ...[ ... | .. e | O R I S R
Mauritius................ 853 |18 6901 7|838 | 724 694 |78 1378 63:9] 242 ' 18 |54
Caloutta..................... 807 |17 469 2| 742 | 568| 571 | 76 | 1390 | 377 4-30} 7(39
Bombay.........c.coeennn.. 850 9{ 57°9| 8| 80'3 | 652, 61468 1332 493| ‘l4 | 206
Ceylon, Colombo ... .... 907 14{ 65'8i 8|87l 71-4“ 696 | 79 150-01 53:0| 2'36 | 10 | 20
Melbowrne.................. 1031 | 9 486'11 ) 779 | 568 .. | 611555, 371} 25, 338
Adelaide ................. 108:0 | 2| 516 16 871 | 604! 496 | 43 | 1618 | 413] 00 | 0|16
Sydney .........cooiverin 842 | 14| 563, 22| 754 | 645 61-8 | 77 [ 1530! 47-2' 318 | 19 | 58
Wellington ............... 753 Loi 49019 | 682 | 56°1 327 | 72| 145°0| 39°0| 4'13 | 13, 52
Auckland 10, 530 4| 738 | 610 619 (81 [142:0| 49°0] 706 | 14|60
Jamaica, Kingston...... 89°5 2‘ 653 19| 856 | 676 633 | 74| .. . ‘ 88 | 6,53
Trinidad ...c.covs e, ‘0 {182, 630, 1|86 67-1r 676 | 75 (1380, 5900 1-x3 | 10 | ...
TOronto ............c.eune.. ‘sl 63 2 26 | 93| 12|83 L. 110 362 | 93770
New srunswick, 15 205 6,9 240 | 15 73[76( .. | .. |380|12]40
Manitoba, Winnipez .| 195 | 23 —8:0 1| 36 208 .. | .| . | .. 15| 9|50
il a0 [l 55 2|59 | 295] 330 | ot | w857 122080

a And 20th.
REmaARrKs.

Macrra.—Mean temp. 54°°1 ; mean hourly velocity of wind 11'5 miles. Lightning
on 4th and 23rd. J. SCOLEs.

Mauritius.—Mean temp. of air 0°-7 below, mean dew point 0° 7 below, and rainfall
3'88 in. below, their respective averages. Mean hourly velocity of wind 86 miles,
or 26 miles below average : extremes, 285 on 20th, and 1'6 on 26th and 27th ; pre-
vailing direction, E. to E.N.E. Lightning on 5 days; thunder on 8 days. A cyclone
passed N. & N. W. of Mauritius from the I8th to the 21st, and did considerable damage

at Tamatave on the 21st. C. MeLprunM, F.R.S.
CryLov, CoLoMBO.—Thunderstorms occurred on 7 days, and lightning alone was
seen on the 28th. F. C. H. Crarkk, Lt.-Col. R.E.

Melbourne.—Hot wind on the 9th and 18th; thunder and lightning on the 2nd ;
smoke haze from Bush fires on the 10th, 11th, 12th, 26th, 27th and 28th ; dust
storm on 18th. R. L. J. ELLErY, F.R.S.

Adelaide.—Mean temp. 0°°1 above the average of 36 years. No R fell in Adelaide
during the month, while the average of 36 years is 65 in. C. Toop, F.R.S.

Sydney.— Mean temp. 0°'9 below. mean humidity 3 below, and rainfall 2-32in.
below their respective averages for 35 years. H. C. RusseLL, F.R.S.

Wellington.—Fine, with occasional showers during the first half of the month, but
strong N.W. wind from 10th to 20th ; the latter part of the month showery, with fresh
S. wind. Earthquakes on 10th, 12th and 18th. Mean temp. 0°'{ below, and rainfall
59 in. above, the average. R. B. Gork.

Auckland.—A rainy and unsettled month ; strong N.E. gale from the 7th to the
9th, and unusually violent N.E. gale on the 24th, doing much damage to shipping.
Total rainfall more than twice the average. T. F. CHEESEMAN.

Jamaica, KingsToN.—Fair in the early part of the month, and fine afterwards.
Mean hourly velocity of wind 4°5 miles. R. JouNsroxE,
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[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV,, pp. 10 & 11.]

Div. |

[

STATION. Total | piv, STATION. Total
‘ Rain. Rain
! ' in.
Dorking, Abinger Hall., 264 X1I. | Builth, Abergwessin Vie.| 463
Birchington, Thor ...... 1273 ' Rhayader, Nantgwillt..| 4-49
Brighton PrestonvilleRd ... »» | Corwen, Rhug ........... 299
Hallsham .................. 375 ,» | Carnarvon, Cocksidia ...| 2°47
Ryde, Thornbrough ...... 5-82 ,» | L. of Man, Douglas ...... 4:00
Alton, Ashdell............ 277 XIIL | Stoneykirk,ArdwellHo.| 416
Oxford, Magdalen Col...| 350 ys | New Galloway, Glenlee| 3°48
Baubury, Bloxham ...... | 334 ,» | Melrose, Abbey Gate ..| 248
Northampton, Sedgebrook\ 351 | XIIL | N. Esk Res. [Penicuick] 295
Alconbury ...... ... oo 2-89 ., | Edinbargh, Blacket Pl,.| 2'53
Wisbech, Bank House.. 2:71{ XIV. | Glasgow, Queen’s Park.| 2°19
Southend ...........c...... 225 XV, | Islay, Gruinart School..| 318
Harlow, Sheering ... .. 1:55| XVIL |Dollar........ ............... 242
Colehester, Lexden....... 2-11 ,» | Balquhidder, Stronvar..| 395
Rendlesham Hall ...... 232 ,» | Coupar Angus Station.. | 285
Diss v 269 ,» | Dunkeld, Inver Braan..| 3°35
Swaffham ................. 4-86 ,, | Dalnaspidal H.R.S. 5'54
Salisbury, Alderbury...| 306 | XVII. | Keith H.R.S. 394
Bishop’s Cannings ...... 409 .. | Forres H.R.S. 301
Blandford, Whatcombe.| 4-11§j XVIII. | Fearn, Lower Pltkerne 2477
Ashburton, Holne Vie,..., 5-97 ,, | Loch Slnel Glenaladale| 7°39
Okehampton, Oaklands.| 6°:14 ,» | N. Ulst, Lof‘h Maddy ...| 269
Hartland Abbey ......... 553 ,» | Invergarry ........... 326
Lyomouth, Glenthorne.| 4-82 ,, | Aviemore H.R.S. ...... 1-59
Probus, Lamellyn ...... 403 ., | Loch Ness, Drumnadrochit| 236
Wincanton,StowellRec.| 3°92( XIX, | lnvershin .................. 366
Weston-saper-Mare ...... 3-81 ,, | Scourie ..................... 4'56
Clifton, Pembroke Road| 375 ,» | Watten H.R.S. ......... 4°14
Ross, The Graig ......... 2-92 X3 Dunmanway,Coolkelure| 353
Wem, Clive Vicarage ...| 2°14 ,» | Fermoy, Gas Works ...| 38-48
Cheadle, The Heath Ho.l 4-96 ,» | Killarney, Woodlawn ...| 3-44
Worcester, Diglis Lock| 1:73 ,» | Tipperary,Henry Street; 1-08
Coventry, Coundon ..... 185 ,» | Limerick, Kilcornan ; 191
Ketton Hall [Stamford]] 2°41 s | Ennis.o. 304
Grantham, Stainby ...... 324 s» | Miltown Malbay.........| 321
Horncastle, Bucknall ...| 2-39] XXI. | Gorey, Courtown House| 2°10
Worksop, Hodsck Priory; 398 »» | Mullingar, Belvedere...| 230
Neston, Hinderton ...... 2-80 ,» | Athlone, Twyford ...... 322
Knutsford, Heathside...| 2°50 ,» | Longford, Currygrane...} 371
Lancaster, Rose Bauk...| 3-41] XXII. | Galway, Queen’s Coll..., 396
Broughton-in-Furness..| 5-54 s | Crossmolina, Enniscoe..| 324
Ripon, Mickley ......... 222 s | Collooney, Markree Obs.| 2°'51
Scarborough,South Clifff 2-57 ., | Ballinamore, Lawderdale, 351
EastLayton[Darlington]| 2°48 { XXIIIL. | Lough Sheelin, Arley ..| 3°15
Middleton, Mickleton..| 2°45 »» | Warrenpoint ............ 2°38
Haltwhistle, Unthank.., 2'50 ., |Seaforde .................. 231
Bamburgh.................. 223 ,» | Belfast, Springfield ... .| 317
Newton Reigny ......... 317 ,» | Bushmills, Dundarave...| 404
Llanfrechfa Grange ....., 3°51 sy | Stewartstown ............ 2:78
Llandovery ............... | 379 ,» | Buncrana .................. 3-85
Castle Malgwyn ......... 2-03 LoughSwilly,Carrablagh| 5-82
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. No..of

RAINFALL. 9% || TEMPERATURE, |Wights

STATIONS. i3 RE- ey

Div. The Roman numerals denote the Differ- | Greatest | g g i 5|4
[d::nsxo(r)l of the Annual Tablesto | Total | from - 2];";‘1%;’;3 zg Max. Min. é @

which each station belongs.] Fall. | average. [ ————| &2 ] )

18309, |Dpth| Date| ™ || Deg. [Date | Deg. [Date.| | &

inches.| inches. | in. .

L (London (Camden Square) ...| 246|— 22| *46{ 8 | 17 || 907 | 7 |473| 154 o] 0
1I. Maidstone (Hunton Court)...| 237 |+ 19) 35| 16 | 16 i| ...

’ Strathfield Turgiss ............ 2:08|— -31| 541111518621 7 455|129 |0 0
1. Hitchin ...... Cevesseenrarrsesiaens 2:86|— 86| 86{ 26 | 17 |/ 87:0| 91430} 28 | 0]...
’ Winslow (Addington) ......... 400(4 -71/1-08{ 21 [ 19|/ 87:0| 7 |46:0| 18¢| 0| O
Iv. Bury St. Edmunds (Westley)| 3:79|4- 1-22(1-40| 11 | 18 |1 830} 12 | 45-0 | 28 | 0|...
»”» Norwich (Cossey)...ceu.eveee...| 432 860 11 | 14 ) ... | ... | ... | ..l

. Weymouth(LangtonHerring)] 4°48 -+ 2:33{1-37( 15 | 14 | 760 1 | 510 18 { 0]..

s | . | Torquay (Cary Greeuv) ... ..... 375 1221 4|16 1769 21{526| 28 |0/ 0

ss |2 | Bodmin (Fore Street) ......... 470+ -09l1v04| 4123 .. || o]l
VL% | Stroud (Upfield) . 313/— 44| *55{ 19 | 20 || 91-0| 2 [52:0| 31 | 0]...
A, ChurchStretton(Woolstaston) 2:37(— 60| 40| 8 [16}80°0| 7 [46°0|i5 | 0l o0
2 |© | Tenbury (Orleton) ............ 1'85]— 1°01{ 541 11 | 18 || 856 7 [460| 18 | 0] 0
VIL 5 Leicester (Barkby) ........... 2701— 29| 84 2|18 ||910| 8 [41°0( 22d] 0] O
’ Boston ........cieeiiiiiinennnn. 365/+ 861-06{ 8| 15 | 880| 7 |48'0| 29 | 0|...

v Hesley Hall [Tlckhxll] ......... 338+ 71| 88| 12|20 |1880| 8 |410] 28 |...|...
VIIIL. Manchester(PlymouthGrove) v e e | e | | e ] 0
IX. Wetherby (Ribston Hall) ..| 1'32)— 1'86| 68} 91 6
» Skipton (Arnchﬂ'e) ............ 514)]— <50141{18 { 22| ... | ... | .l

v Hull {PearsonPark) ..... ..... 2:87|— -22| 94| 8|14 ||77°02,8!400| 28| 0/ 0
X. Newcastle (Town Moor) ...... 3-38|— 14167 8115 .. | ... oo | . |ldes

v \ Borrowdale (Seathwaite)...... 10°46,— +53(3°20| 18 | 22 P
XI|ogg ( Cardiff (Bly)ee.ceveercerervnnnnn] 3551— =51 070119 [ 15 | . | .| .| ... | L.
»w |3 ) Haverfordwest .......c... ... 2:71|— 150 47| 12| 11 | 807 12,7 |44°4{ 10/ 0

s | ) Aberystwith, Gogerddan...... 3-42 ... | *b4[ 18 | 15 | 84-0| 6 {39-0| 26 0f...

s (= \ Llandudno.............coceiinie. 2:50|— -5001-21f 8 | 12 179°0| 6 |52:0| 15¢ 0 O
XIl. Cargen [Dumfries] ........ ...[ 2°96|— -97) ‘96| 18 | 14 [/ 80°0| 7 |430| 21 | 0|...
v Jedburgh (Sunnymde) ......... 3:19]— -25| 47| 8|21 |!82:0] 7 |42'0| 20 0]...
X1V, Old Cumnock ..... ....ceeneee. 4°74{4 1-22(1°92] 8 [ 18 ) ... | ... | i | e fureen
Xv. Lochgilphead (Kilmory) ..... 6-31|+ 201(2:131 818§ ... | .. |390{22]0|..
» | | Oban (Craigvarren) ............ D R TN OO

v |7 | Mull (Quinish)..................
XVL|<g ¢ Loch Leven Sluices .......... 2:50|— 1:12) <701 20 | 8| ... | ... ... | ... 1.]..
v g Dundee (Easteran Ne(,ropolls) 340|— 06| ‘85| 8|18 173-2) 8446|238 | 0|...
XVIL|@ | Braemar ..... verrenred| 8°16|— -05] 72118 [ 23 ([ 74:0| 7 |422|..]| 0/ 0
.12 | Aberdeen (Cranford) ... ... 395 .. | 62/ 11|17 ||74°0| 24 |45'0] 31 | 0]...
XVIII Strome Ferry....co.coveveennnnne. 374/ — 55| 79,18 [ 18 | ... | . R [T FO S
’s Cawdor [Nairn] .....c......... 2:55\— 75| 421 17 | 22 e o e
XIX. Dunrobin ........oeeeiiiieinnn. 3:01j+ 16| 67| 18 | 17 |1 690 |7,8|47-01{ 27 | 0]...
v \ 8. Ronaldsay (Roeberry) ...... 2:89 4+ 53| ‘83| 18 | 16 || 66°0{ 2 | 47°0] 264} Ol...
XX.| ( Darrynane Abbey............... 2:98 ... |86 621 . L]
" Waterford (Brook Lodge) ...| 1'63|— 1-90| 55| 10 | 17 |1 76°5| 3 | 460 15 | 0]...

s | | O’'Briensbridge (Ross) ...... 2:05 42| 7 (20 173023 {500(25] 0]...
XXI1./#z | Carlow (Browne's Hill) ...... 175 — 1-77} +82{ 18 | 13 | ... | e | ]
y |5 ) Dublin (Fxtszlham bquare) 2:04|— 64| 87| 12 | 14 || 745| 23 |50:0| 22| 0] 0
XXIl.|sg | Ballinasloe ............. 3:42— 13| '82| 18 | 16 || 74012,31440| 21| 0|...
v |3 | Clifden (Kylemore) ........... 3:87( ... |62 18|22 .. || ]
XXIII Waringstown ........ceeeeneee. 2:91|4 61] 69 9| 14 }80°01,21/48:0] 26| 0| 0
s Londonderry (Creggan Res.).| 4:47{4 -35(1°22] 9 |24 ) ... | ... | ... | ... [.]..
. t. Omagh (Fdenfel) ........... .. 364/— -08] 73118 |18 1176-0! 1 430|200 | 0 ¢

aAnd 16. 5 And 28. ¢ And 23, 4 And 27. e And 29.
- Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON JULY, 1893.

AHBB}E\'I‘\TIONS.—BB.T. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min. tor
Minimum; T for Thunder; L for Lightning; T § for Thunderstorm ; R for Rain ; H for Hail;

8 for Snow.
ENGLAND.

NS CRATHFIELD TURaIss.—A warm showery month, with abnormal agricultural
conditions. The entire vegetable world a month 1u advance of any previous
record. There will be no autumn flowers, they have all bloomed already ; no
hay anywhere. Distant T8 on the 12th, and T on the 26th. ¥Wheat cut on 13th.

Hircaix.—The hottest July since 1868.

Appi~xaToN.—The early part of the month was very warm, the max. in
shade rising above 80° six times before the 9th ; from that date until the end
cooler. T rather frequent, and a sharp TS on 9th.

Bury S1. EpmuNbps.—A month of very partial storms. T on Sth, 11th,
25th, 30th and 3lst.

Laxurox HeErnrixe.—The wettest July since the register began in 1875, the
previous wettest being in that year, when 366 in. fell. On the 15th 1'37 in.
fell, the greatest fall 1n 24 hours since Aug. 20th, 1891. Mean temp. at 9 a.mn.
(63°5) 0°'7 above the average of the 21 years. T8 on the 4th, and T on 13th
and 20th. Solar halo on the 2nd.

Bopymiy, ForE STREET. —A rather wet month after the 4th, on which day
1-04 in. fell. There were 23 rainy days, which quite changed the appearance
of the country. Wheat harvest very early, beginning in this district before
the 12th.

WooLsTasToN. —A beantiful summer month. Harvest commenced some
weeks earlier than usual. Mean temp. 60°°5.

OrLETON.—A fine warm month ; with one exception, the warmest July since
1873, the mean. temp. being about 1°'3 above the average of 32 years. Many
very hot days at thie beginning of the month, the temp. rising to or above
70° on 20 days. T on 5 days; L on 1 day ; lunar halo on 22ud.

BarRKBY. —Althongh more R fell than in the preceding months, it was in such
small quantities, and at such intervals, that the wind and warmth dried it up
before it could soak the ground. T on the 2nd, 8th, 11th, 17th, 26th and 31st.
Mean temp. 63°.

Hrir, PEArRsoN PARK.—T8S on 2nd, 8th, 9th and 30th.

WALES.

HAvERFORDWEST. —A very fine, warm month ; sunshine above the average,
and temp. above 80°'0 on two days, and above 70° on Il days ; the night
temp. was high throughout. From the 9th to 3lst B fell frequently in small
quantities. The hay crop was a disastrous failure; the root crops in some
localities promise fairly ; grass lands have recovered in a manner scarcely
hoped for ; apples and pears abundant, also plums and blackberries, all at Jeast
one month before their time. Wind N.N.W,, S.W. and E. NoTS8. Corn
harvest commenced ; crops very light.

GOGERDDAN. —Showery and very growing weather during the last three weeks.

SCOTLAND.

Cargex —The temp. of the first ten days was considerably above the
average ; afterwards it was much lower, and the mean of the month (59°-3) is
only slightly above the average. The severe T and H storm which occurred
at noon on the 8th was the marked meteorological incident of the month, and
it is rarely that a storm of such severity is witnessed in this country. The hail-
stones were of extraordinary size, many measuring 1 to lz in. in diameter.
Pieces of ice of irregular shape, measuring 24 and 3} in., are reported as having
fallen in many places. Great destruction of glass, gardens and crops in the
district resulted. The large hailstones showed a remarkable formation; the
nucleus was of opaque white ice about the size of a pea, this was surrounded
by perfectly clear ice—the clear ice being apparently an aggregation of separate
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hailstones closely compacted round the nucleus — with a thin outer coating of
white ice. The latter may have been owing to attrition. T on the 7th, 8th,
10th, 11th and 24th. Harvest operations commenced on the 22nd, and were
general at the close,

JEDBURGH.—The weather was favourable, for though a good deal of R fell,
it was required by the crops, and hay was saved with little or no injury.
Cereals, turnips and potatoes look well, and corn cutting will be general early i
August if the weather keeps good. T and L on the 8th, 9th and 25th.

RoeserrY.—The first half of the month was very dry, the drought breaking
up on the 14th, after which fine rains fell, which were much required for the
crops, as they were beginning to assume a stunted appearance. Mean temp. in
shade 55°6.

TRELAND.

DARRYNANE.—Much cooler, and rather windy. R still below the average.

WATERFORD. BR0OOK LopGE.—About the average numbher of rainy days for
July, but the B a good deal less than the average. Harvest about three weeks
earlier than usual. T and L on 12th, T on 13th.

O’BrIENSBRIDGE, Ross.—A most favourable month, the R being so dis-
tributed that no delay cccurred to hay harvesting. Temp. average. Winds
moderate, mostly N.W. and 8. W. Slight T on 10th.

DusLiN.— A changeable, rather showery, but warm month, of high mean
temp., and almost average R, with a decided prevalence of N.E. and N.W.
winds. Mean temp. 6126 or 1°°0 above the average. High winds were noted
on 9 days, but did not attain the force of a gale. Severe TSS occurred on 12th,
and distant T was heard on the 13th,

EDENFEL.—Although July was not as summer-like as June, or even May,
the weather was fresh, fine and generally favourable, and while the B was
ample, it was not persistent enough to seriously impede the late hay harvest.
The corn harvest has commenced 1n the county at an earlier date than within
40 years.

EXTRAORDINARY STORM IN WALES.

O~ Saturday afternoon, June 10th, an extraordinary storm was
experienced in the neighbourhood of the Welsh gold mines, Gwyn-
fynydd and Cwmhesian, situate about nine miles from Dolgelly.
About two o’clock a severe thunderstorm broke over the place,
accompanied by a deluge of rain, which, coursing down the precipi-
tous hillsides, carried away footpaths and greatly damaged the parish
and occupation roads. The storm continued for about an hour, and
when it had ceased the miners were startled by hearing a roaring
sound from the upper reaches of the Gwynfynydd Valley, and
presently a huge torrent of water was seen rolling down the bed of
the Mawddach, bringing with it stones and other débris. The water,
which was from 3 ft. to 4 ft. deep, struck the bridge near the Morgan
Mine, leaping over the buttresses into the roadway, and finally
thundering over the Mawddach fall, a height of X5 ft., into the
salmon pool below, which rose 6 ft. in as many minutes. The tribu-
tary streams of the Mawddach—the Eden and the Cair-—were
unaffected by the storm, and it is believed that the sudden and un-
precedented flood was occasioned by the bursting of a waterspout in
the higher reaches of the Gwynfynydd Valley. Fortunately no
material damage was done, except to the roads, which in many places
are impassable.
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THE MAXIMUM TEMPERATURES, AUG. 13th—19th, 1893.

ALTHOUGH there have been higher maxima on a few individual days
in the past half-century, no one can deny that the heat of the above-
mentioned period was very unusual, and we, therefore, give some
details.

In records of temperature comparability can be secured only by
using verified instruments similarly placed. Much has been done in
this direction by the Roval Meteorological Society, but there is much
yet to be done. Observers who have been at work many years
shrink (and rightly) from making any change in their mode of
observation, and are rarely willing to undertake the trouble of keeping
a double record. Hence, for rigorously comparable records we are
chiefly dependent upon stations organized during the last 25 years.

However, there are not enough of them to cover the country, and
we have, therefore, taken all the returns sent to us and have added
thereto many of those published in the /Veekly Weather Iicport . the
latter are given only to the nearest whole degree, and we have left
them so for distinction. We believe that all these readings are from
thermometers in Stevenson screens, but not being sure, we have not
marked them.

The two leading features seem to be (1) that all readings exceeding
90° are east of Longitude 2° W. (roughly speaking, east of a line
joining the Isle of Wight to the mouth of the Tees); and (2) the
coolness of South Devon, Cornwall and Lancashire.

MAXIMUM TEMPERATURES, AUG. 13th to 19th, 1893,

The appended letters signify—a, Glaisher’s stand ; §, Stevenson’s
screen. Where no letter is added, the form of stand is not known
for certain.

Muddlesex. t Kent.
Kensington (Edith Rd.) ... 918 § I Dungeness ...... ............. M8
London (Camden S¢. x.w.) 936G = Tenterden ....... ........... 880
R " ., 920 § | Hythe.......coocoeviverrennnn.. 84+0
Surrey Keston Tower ............... 88t
Farnham (Gt. Down, Seale) 880 North Foreland............... 89 8
Reigate (Holmfels) ........ 899 Margate (Birchington) ..... 920
Wallington..................... 9118 Sheppey (Leysdown) ...... 92-0
Brixton (Acre Lane) ...... 93 8 Greenwich (Royal Obs.) ... 951 G

VOL. XXVIIIL. 1



114

Susseux.
St. Leonards .................. 82
Ditehling ......oocoeeennnn. 885
Hampshire.
Hurst Castle .................. 82
Portsmouth (Milton) ...... 80°5
Southampton ............... ... 87
Alton (Ashdell)............... 91-0
Strathfield Turgiss ... ..... 91°1
Berks.
Reading (Tilehurst Road).. 900
Herts.
Berkhamstead (Rosebank). 910
Harpenden (Rothamstead) 91
Hitchin (Wratten) ........ 900
Bucks.
Slough (Upton Hall) ...... 912
Winslow (Addington) ... .. 920
Ozxford.
Oxford (Mag. Coll.) ........ 890
,»  (Radecliffe Obs.) ... 89
Banbury (Bloxham) ........ 830
Northampton.
Easton Mauduit........... ... 935
Castle Ashby............... .. 920
Northampton (Sedgebrook) 900
Cambridge.
Cambridge Obs................ 92
Elssex.
Harlow (Sheering Rect.)... 840
Suffolk.
Rendlesham Hall ......... . 880
Bury St. Ed. (Westley) ... 86-0
Norfolk.
Geldeston [Beccles] ......... 90
Denver ....................... 918
Yarmouth (Sailor’s Home). 85
Norwich (Blofield) ......... 900
Lynn (Hillington)............ 893
Wilts.
Salisbury (Alderbury) ...... 970
Marlborough (Mildenhall). §2-0
Dorset.
Weymouth(LangtonHerng.) 750
Blandford (Whatcombe) ... 860
Deron.
Salcombe (Prawle Point).. 76
Plymouth .................... 79
Torquay (Cary Green)...... 767
Ashburton (Druid Ho.) ... 850
Tavistock (Rose Villa) 836
Cullompton .................. 84
Barnstaple Athenzum...... 850
v (Arlington Ct.) 82
Cornwall.
Falmouth Obs. ..... ......... 74

Somerset.
Templecombe(Stowell Rec.) 85
Wells 890

..........................

e o2

8
8
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Gloucester.

Bristol (Over Court).........

Cirencester............... e

Stroud (Upfield)

Cheltenham(SouthamVill.)
Hereford.

Ross (The Graig)

Hereford............... ........
Shropshire.

Ch. Stretton (Woolstaston)

‘Wem (The Clive Vic.)......
Stafford.

Wolverhampton Park

(Wrottesley)

Burton (Hoar Cross).........

Cheadle (The Heath Ho.)..
Worcester.

Tenbury (Orleton)
Warwick.

Shipston (Weston Park)...

Coventry (Coundon).........

Birmingham (Monument)..
Leicester.

Barkby

Loughboro’ (Forest Road).
Rutland.

Ketton Hall [Stamford] ...
Lincoln.

............

Horncastle (Bucknall)......
v (Hemingby) ...
Nottingham.
Nottingham Castle
Worksop (Hodsock Priory)
Hesley Hall (Tickhill)......
Cheshire.
Neston (Hinderton)
Frodsham (Dunsdale)
Knutsford ( Heathside) ..
Birkenhead (Bidston Obs.)

Lancashire.
Manchester (Plymouth Gr.)
’s (Oldham Read)
Prestwich Asylum
Bolton (Chadwick Museum)
Southport (Hesketh Park).
Preston
Blackpool
Stonyhurst Coll. ............
Lancaster (Rose Bank)......
York W.R.
Sheffield
Meltham (Harewood Ldg.)
Wakefield Prison ............
Bradford... .......... ...l
York
Knaresboro’
Arncliffe ...........ccovviiennn

York E.R.
Patrington (Spurn Head)..

o o} L QO W w

=! A R =N

NS @ 9 -
Lo 23

Q0 Qo O
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York E.R. (con.) Carnarvon.

Hull (Pearson Park) ...... 930 ! Llandudno......c..c.....oones 824 §

Driffield (York Road) ...... 900 8 ' Jersey.
York N.R. 1 St. Aubins ... ... 89 8

Scarborough .................. 90 8 SCOTLAND
Durham. Roxhurgh e
NDurha.m Observatory ...... 86 Melrose (Abbey Gate)...... 830

orthumberland. ’ Edinburgh

N. bh_lelds .................... 83 8 Blacket Place .ooovovnvnin... 840 §
c Al;:wxck Castle............... 80 Perth

umberland. . ; .
1[Keswick (The Beeches) ... 875 Fogfool:}? ar Angus Station ...... 830
lanteechfa. ..o 800 Dundee (Eastern Necrop.).. 842

Monmouth (The Hendre).. 87°0 IrRELAND.

Galway.
WaLes. Galway (Queen’s Coll.) ... 820

Carmarthen. Sligo.

Llandovery..................... 88-0 Collooney (Markree Obs.).. 802
Montgomery. Cavan.

Churchstoke (Mellington).. 86 8 Lough Sheelin (Arley)...... 825

ANOTHER ECCENTRICITY IN LONDON TEMPERATURE.

WE have always held that be the meteorological observations at the
Royal Observatory, Greenwich, ever so good, it is a mistake for the
Registrar General’s Department to treat them as representative of
London. The air on the Kentish hill is very different from that in
either St. James’s or St. Giles’s, and there are sunshine and breezes
at the former, when all is calm and foggy at the latter.

Under the title *“ Maximum Shade Temperature in April, 1893,”
on page 70 of the present volume, we showed that on April 20th the
maximum temperature at the Botanic Gardens, Regent’s Park, was
only 77°5 ; at Camden Square, 781 ; at Greenwich, 78°:9; at Old
Street (in the heart of the City) it was 79°1 (in that case agreeing
closely with Greenwich); while at Norwood it was 81°6, and at
West Kensington it was 82°-2.

Mr. Searle has called our attention to another curious case—the
minimum in the early hours of August 18th was—

Camden Square. Qreenwich. West Kensington. ¢ London.”
(? Acre Lane, Brizton.)
Glaisher’s Stevenson’s Grass, Glaisher’s Stevenson’s Stevenson's
Stand. Screen. Stand. Screen. Screen.
64°-1 65°3 56°°8 67°3 71°-3 72:°0

Seven degrees difference within three miles of Hyde Park Corner
looked like evidence of carelessness somewhere. But it is not so.
Fortunately, both at West Kensington and at Camden Square,
Richard thermographs were working in the same stands with the
minimum thermometers ; and the two sheets show marvellous agree-
ment during the 16th and on the 17th uutil about 6 p.m., when the rate
of fall at West Kensington becomes less, and all through the night
the temperature there remains much above that at Camden Square ;

12
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when it all but ceased, and a dead calm followed, the darkness con-
tinuing. It was very noticeable how from 4.5 to 4.25 the rain fell
from S.E. to S.W. alternately, changing four times.

At 4.29 p.m., without a moment’s warning, the strongest wind I ever
remember sprang up from the S.E., accompanied by blinding hail
(some stones being as large as a shilling piece in diameter), so heavy
that it was impossible to see more than about a yard through it!
This lasted till 4.34, during which time the amount of hail, the fury
of the wind, the constant L, and the great darkness, made a scene
ever to be remembered by those who witnessed it. There was very
much T during the time, but indoors it was almost inaudible owing
to the deafening noise caused by the hail on windows and roof.

At 1.314 p.m., it became lighter and the hail ceased, but the rain
continued in a moderate degree till 4.40, when it was all over.

At the Corporation Offices (16, Church Street), where I was
present at the time, 2-09 in. fell in the 35 minutes 4.5 to 4.40 p.m.

After much careful thought and consideration, I submit the
following, as showing approximately how this fall of 2:09 in. was
distributed over the 35 minutes 4.5 to 4.40 :—

4.5 t04.23.. . s 70
4.25104.29. ... 04
420 104.34.... i 125
4.34t04.40 ...ttt e 10

Total .ieeviiiiiiins v 2:09

I consider the amount, 1:25 in. in the five minutes 4.29 to 4.34 p.m,,
well within the mark, and foo liffle if anything, and it is the general
opinion in the Corporation Offices that mot more than -70in. fell
from 4.5 to 4.25.

I have measured the rain at Calder Mount, Garstang, for about
14 years, and believe the above numbers to be very nearly correct.
It is a great pity that the fall in the first part of the storm was not
measured at 4.25 p.m.

The above-mentioned excessive rain did damage in Preston to the
extent of thousands of pounds. The streets and ground floors of
shops, &c., were in many places 2 ft. deep in water, and there were
few cellars that escaped flooding. Many main sewers were burst,
manhole covers being forced off, streams of water spurting up 6 ft.
high in some parts of the borough.

The terrific wind blew signboards down, slates off, and caused
much general havoc. Very much T was heard over to the N.E. in
the direction of Slaidburn till 8.0 p.m.

At Leyland, 4 miles S., there was no rain or storm at all.

93 Southport, 13 ’” S.“Y., ’ X ” 1]
,» Anderton Fold, Barton, 7 miles N., the rainfall was 1-31in.

,» Calder Mount, Garstang, 9% ,, ’s ’s 73 ,,
There was considerable damage by lightning in the Garstan
district, &c.— Yours truly, SYDNEY WILSON.

Calder Mount, Garstang, Augyust 18th, 1893.
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SUNSPOTS AND AIR TEMPERATURE.
To the Editor of the Meteorological Magazine.

Sir,—The following relations and figures, deduced from a con-
sideration of Dr. Buchan’s useful table of mean temperatures in
London from 1763 to 1892 (recently published in the Journal of the
Scottish Meteorological Society), may be found interesting. They
appear to favour the view (of Koppen and others) that a higher air
temperature generally goes with minimum sunspots than with
maximum.

In this period we find 12 years of sunspot minima and 11 of
maxima. I tabulate the mean temperature of each of the six months
—April to September—first, in each of the minimum years, then
find the average for each month from those twelve means. Pro-
ceeding similarly with the maximum years, I get another group of
six averages, which are then compared, month by month, with the
former. Having thus dealt with the sunspot minimum and maxi-
mum years, I next go through the same process with the year just
after the minimum, and compare with the year just after the
maximum ; then with the year just before the minimum compared
with that just before the maximum. The results are these :—

(1) Sunspot mininum years compared with sunspot maximun.—In

Jfive out of the six months the averages of the former years are

higher. Thus we have—
April.  May. June,  July. Aug. Sept.

(@) Min. years .. ............ 48°1 .. 558 ... 6071 ... 625 ... 631 ... 596
(B) Max. *,5 e, 47°2 ... 556 ... 599 ... 634 ... 618 ... 572
Excess or defect of (@) +12 4+ 2 4+ -2 —_—_9 +13 +24

(2) Year after sunspot minimum compared with year after sunspot
maximum. —In  five out of the six months the averages of the
former are higher—

] o

(a) Year after min. ......... 471 .. 582 .. 602 ... 636 ... 628 ... 599
®) ey MAXe 462 .. 536 ... 589 ... 628 ... 640 ... 590

Excess or defectof (@) 4+ 9 + 6 +13 4+ 8 —12 4 9

(3) Year before sunspot minimum compared with year before sunspot

maximum.—In four out of the six months the averages of the
former years are higher—

. ) o o o ° 5
(a) Year before min. ..... 479 ... 545 ... 614 ... 634 ... 636 ... 579
o, sy  Max. ... 477 ...54'9 .. 603 ... 641 ... 630 ... 572

+ 2 —4 411 — 7 46 + 7

Many of these differences are small, but the general agreement is
perhaps noteworthy.

July is more often hotter than August than less hot (72 out of

those 130 years). It is a curious fact—and I don’t know if it has

been previously noticed—that in eight out of the twelve sunspot
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minimum years, August has had a higher mean temperature than
July ; while in nine out of the eleven sunspot maximum years July
has been hotter than August. If this were other than fortuitous, we
might expect, I think, to find a similar state of things in the year
just after minimum, compared with that just after maximum. But
the conditions are here reversed. Thus, year after min., July was
hotter than August in seven years out of eleven, while in one year
the months were equal. On the other hand, year after max.,
Angust was hotter than July in nine years out of eleven.
A.B. M.

REVIEW.

Mcteorology at the Paris Exposition [1889] by A. LAWRENCE ROTCH,
Member of the International Jury of Awards of Class XV.
| Extract from vol. ii. of the Reports of the U.S. Commissioners to
Exposition]. n.p., n.d., but probably Washington, 1893. 8vo, 52 p.

THIS is a paper which irritates us because it is good and well illus-
trated, and because, though good, we are afraid that few of our
readers will be able to get a copy. We always object to useful
books being “ privately printed,” because it is treating our readers
unfairly to tantalize them by explaining the merits of what they
cannot buy.

In the present case Mr. Rotch had no alternative. His report is
part of the official volumes, and he has probably received merely a
very few copies for himself. Possibly copies of the complete series
of reports will be found in the large Public Libraries.

There is no doubt that the Meteorological Section of the Paris
Exposition owed much to Mr. Rotch’s perseverance in hunting up
all the scattered exhibits which had to be brought to the attention
of the jury, and his efforts in that direction have their fruition in
the articles in the American Meteorological Journal for 1889 and in
the present report, which has the advantage of twenty or thirty
woodcuts.

In many ways Mr. Rotch was admirably qualified for a juror. In
fitting up the Blue Hill Observatory he is understood to have spared
no expense in the providing of instruments; and very few persons
have visited as many observatories as he has, or know as well as he
does the patterns of instrument constructed by the principal
European opticians. When to this is added conscientiousness,
energy, self-denial, and the devotion of some months to the work,
we can understand why his summary of the instruments exhibited
is almost, if not absolutely, perfect. If we had equally clear,
thorough, and well illustrated accounts of each exhibition from
1851 onwards, there would be less difficulty than there is in drawing
up a complete and accurate record of the progressin the construction
of meteorological apparatus.

We can hardly afford stronger evidence of the care with which
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Mr. Rotch has drawn up this report than by mentioning the two
points in which alone we think that he is wrong. On page 240 he
speaks of the ‘“anemograph and pluviograph of Demichel”; we
think that this should be Dr. Michel, but are not sure, and we wish
that he had given an engraving of them. On page 252, in his
description of Eon’s electric thermometer, Mr. Rotch says: ‘This
thermometer is superior to those heretofore made, since the contacts
work in a vacuum, so that they are not easily oxidized.” We make
no accusation against M. Eon, but the sliding indicators referred to
by Mr. Rotch as new had been used seven years previously by Mr.

Goolden ; for, in the Quar. Jour. Roy. Mef. Soc., vol. x. (1884),

p- 197, we have the Catalogue of the Exhibition on March 9th,

1884, and entry No. 24 runs as follows :—

24. Goolden’s Electrical Six’s Thermometer (1882). The indices can
be set at any desired range of temperature, and if the temperature
either rises above or falls below these limits, a bell is sounded at any
convenient distance from the instrument.

Ezhibited by L. CastLra, F.R.Met.Soc.

This description does not explain the construction, but we had one

of the instruments ; the tubes were hermetically sealed, the indices

slid on fixed wires, and in short Eon’s seems to us an inferior copy.

If the Chicago Exhibition is meteorologically a worthy successor
to the Paris one, we cannot wish for a more impartial, lucid, and in
all respects satisfactory reporter than Mr. Rotch.

THE CLIMATE OF THE BRITISH EMPIRE
DURING 1892.

OUR annual summary of the climates of the British Empire for last
year includes all the stations appearing in the monthly tables with
the one exception of Hobart, Tasmania, where the observations
appear to have been discontinued some months ago. There are,
however, one or two changes which call for comment. At Toronto,
the minimum temperature on grass was not reported for some of the
winter months, no doubt owing to the record being interrupted by
heavy falls of snow. The result of this is to make the altogether
unimportant value of 12°'1 at London the lowest minimum on grass
in the table. The temperature of the dew point and the relative
humidity are no longer given in the returns from Winnipeg, and
although this makes a gap in the tables, we think that many
meteorologists will consider it a wise omission, considering the uncer-
tainty which attaches both to the readings of the wet bulb ther-
mometer and to the hygrometrical tables, at such low temperatures
as are frequent there.

The summary of extremes shows the same features yecar after
vear, and the variations are very slight. Winnipeg, as usual, scores
the greatest number of extremes, viz.: the lowest shade temperature,
the greatest range of temperature, the greatest mean daily range,
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and the lowest mean temperature. Adelaide resumes its old place
with the highest temperature in shade and in sun. Three stations,
Mauritius, Bombay and Ceylon share the distinction of recording the
least mean daily range of temperature ; and Bombay, for the third
time in ten years, registered the greatest fall of rain. The new
station of Esquimalt retains the distinction, which it acquired last
year, of being the dampest station, and this year appropriately adds
to it the greatest amount of cloud.

We have, in connection with these summaries, more than once
referred to the fact that the Australian stations record higher tem-
peratures both in shade and in sun than occur at the East Indian
stations, and we think that we may well devote a little space to an
examination of the records in illustration of the well known fact that
in India special protection from the sun is an absolute necessity, and
sunstrokes are of frequent occurrence ; while in Australia an ordinary
felt hat is the usual head covering, and sunstrokes are no more
feared than in England.

For comparison we have selected Adelaide and Calcutta, the
stations which record the highest temperatures in the respective
countries. The first table, which gives the absolute maximum tem-
peratures in shade and in sun for ten years, clearly proves our
statement as to the higher temperatures recorded in Australia. It
shows an average excess at Adelaide of 5°2 in shade, and of 6°4 in
sun.

Absolute Marimum Temperature in Shade and in Sun for each of the
ten years 1883 0 1892,

Max. in S8hade. Max. in Sun.
YEAR B
Adelaide. Calcutta. Adelaide. Calcutta.
1883 1095 1002 174-0 1630
1884 110-2 1037 169-3 ] 1636
1885 1074 105°3 1736 1647
1886 1124 1035 174°5 i 1670
1887 1112 102 0 1640 | 1595
1888 107°5 106°6 160-6 i 1654
1889 1090 1018 1707 i 161-2
1890 105°0 1056 163-9 1614
1891 1027 102°7 1650 1585
1892 1108 1027 1738 | 160°3
Mean ...... 1086 1034 1689 ’ 1625

In the following table we have compared the averages of the four
hottest months of the year at the two stations, including in the
calculation the average maximum temperature in shade and the
average humidity.
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Averwge of the Siv Tears 1837 -1892.

Absolute. Average. Absolute. Average.

Station. | Mounth. T Month.

Max. in|Max in Max. in|Humid-| Max. in|Max in Max. in Humid~
Sun. | Shade. .ahade. ity. Sun. | Shade. Shade.  ity.
_ _ |
Adelaide.| Dec. [ 1575} 99-5| 81'9| 48 Jan. | 1652 | 107> 860 ‘ 46
Calcutta..| Mar. | 1536 | 976 | 905 67 April| 156-8 { 1028 951! 66
Adelaide . N .

e mas 439|419 86(-19 +8al4 a7 - 91|20
Adelaide.! Feb. | 159-1 [ 1017 | 846 | 47 Mar. | 154711006 809 , ol
Calcutta..| May [ 1589|1006 | 943| 73 | June| 1598 ' 980 918 7
Adelaide. ) . - - =1l o . 3

+ or — 4+ 02+ 11|-97!-26 “—QIH—)B -109 -28

This table shows that while in three cases out of the four, higher
temperatures in sun, and in all cases higher temperatures in shade
were recorded at Adelaide, yet the average maxima are always higher
at Calcutta, and the humidity of the air is much greater. If we take
the average of the whole period dealt with, <.c, the 24 hottest

months in the last six years at each station, we have—
Absolute Absolute Average

Max. in Max. in Max. in Relative
Sun. Shade. Shade.  Humidity.
Adelaide................. 1591 1023 83'3 48
Calcutta .................. 157°3 977 929 71
Adelaide 4 or — ...... +18 +46 - 96 -23

Or to put it in words. Although the temperature at the Australian
station occasionally runs up to an exceptionally high point, the heat
is accompanied by a dry atmosphere ; while in India the heat is more
prolonged, and is accompanied by a considerable degree of humidity.

SUMMARY.
Highest Temp. in shade ...... 110°-8 at Adelaide on January 20th
Lowest » s eeeens — 44°-4 at Winnipeg on January 18th
Greatest Lunge in year ......... 134°4at Winnipeg
Least . sy eeeneeens 24°-5 at Colombo, Ceylon

Greatest Mean D(;ily Range ... 22°0 at Winnipeg
10°-2 at Mauritius

Least ’ ’ »  +-eq 10%2 at Bombay

10°2 at Colombo, Ceylon
Highest Mean Temp. ......... 80°-8 at Colombo, Ceylon
Lowest 3 ereeens 32°'4 at Winnipeg
Driest Station .......cc......... Adelaide, mean humidity 63
Dampest Station ............... Esquimalt mean humidity 90

Highest Temperature in Sun... 173°8 at Adelaide
Lowest Temperature on Grass.. 121 at Camden Square*

Greatest Liuinfall ............... 95-12 in. at Bombay

Least 4 eemeeeee eeeens 21-30 in. at Jamaica, Kingston
Most Clonudy Station ............ Esquimalt, average amount 63
Least Cloudy Station..... ...... Calcutta, average amount 3-8

* The min. on grass not being recorded at the Canadian stations.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, MARCH, 1893.

Absolute. Average, Absolute, |TotalRain. E:
STATIONS. Maximum.lMinimum. RE-a g .
) 5512154130 4 |4
{ Those wn italics are = < = oz Max. | Min. RR 5 E@ 53 I £z
South of the Equator.)| & | £ ' E . =2 5|~ = 8 |82
&= [ R o _

o i ‘#:——— ° e ° loa00| © ° |inches| T

England, London ...... 676 | 31 2591 19 | 366 36:3| 386 77 | 1034} 199 ‘32 6135
Malta....ocoeereererinnnnsnn,| 662 | 18 44'2‘ 22 | 619 494} 475 | 79 (1292 38-0 2-27 7045
Cape of Good Hope ..| 93'8 { 13| 55:0, 30 | 796 | 60'6| 62:0 | 78 | ... ‘13 330
Mauritius.................. 848 7 66:0' 17 | 827 7251 695 | 7 1387 | 382|608 | 25|61
Caleutta .....oovvvvevnonn.. 928 (281 575 2842 | 656 655 |75 | 14771 510|185 | 538
Bombay ....ccccocevvinninens 918 | 14 66-71 1 8{8 71'6] 683 | 72 | 1411 58'1( +00 007
Ceylon, Colombo ... ... 922 | 9! 708" 4 |874 | 735 717 | 78 |1530| 670|515 |18 |34
Melbowrne.................. 1055 2 433 25| 764 540 ... | 65| I51°1| 3421143 441
Adelaide L1053 | L 47050 23| 842 | 60-1| 502 | 46 [ 1575| 375 59 | 3|29
Sydney ........... oee| 8173 7 548 13 732 62:0( 61-0 | 85 | 148-3| 42-3 /1001 | 22 | 63
Wellington ............... 71°0 | 23 | 44°0: 19 | 644 | 50-8] 47°4| 70 | 136°0 | 350 722 | 18 | 47
Auckland .................. 780 1 110 28 | 70°1 54'6( 512 | 89 | 136:0| 40-0] 2-27 9|46
Jamaica, Kingston...... 917 | 11| 638 17856 | 67-8] 650 72| .. 00 | 044
Trinidad ......... ........ 910 30a‘ 61'01 9| 875 652 667 | 72 | 150:0 | 57:0| -19
TOTORtO .......v...ooorn. 6Lt |24 8415|329 | 920f 240|735 | .. | 20| 204 [18 |70
N etoimmicky {1506 | 25 ’_11-7} 7]858 | 128 188 |68 .. | .. |132|11|50
Manitoba, Winnipeg ...| 400 | 202 --30-1 2| 229 |— 69| ... |..| .. 221 6150
B’g;;ﬁlg‘:l‘imbm} 545 | 21 “ 2035|487 | 367) 369 |80 .. | .. |336 |19 80

a And 3lst,
REMARKS.
MaLta.—Mean temp. 54°°4 ; mean hourly velocity of wind 9°8 miles. T8 on 2nd;
L on 7th and 25th. J. SCcoLEs.

Mauritius.—Mean temp. of air 0°'7 below, dew point 0°-4 below, and rainfall
2:09 in. below, their respective averages. Mean hourly velocity of wind 9-7 miles,
or 02 mile below average; extremes, 249 on 24th, and 1'8 on lst; prevailing
direction, E.S.E. Ton5days; L on4 days; T and Lon 3 days. From 25th to

28th, a cyclone passed E. and S.E. of Mauritius. C. MeLpruM, F.R.S.
Melbourne.—T and L on the 3th and 4th ; L on the 6th, 17th and 30th ; smoke haze
on the 26th. R. L. J. ELLErY, F.R.S.

Adelaide.—Mean temp. 1°°8 above average of 36 years. Very dry up to 9 a.m. on
the 30th, only ‘01 in. of rain having fallen. The total for the first three months of
the year (‘62 in.) is the smallest on record, the previous lowest being ‘65 in. in 1888.

C. Topp, F.R.S.

Sydney.—Mean temp. 19-7 below, mean humidity 9 above, and rainfall 458 in,
above, their respective averages for 35 years. H. C. RusseLt, F.R.S.

Wellington.—Fine in the early part of the month, until night of 9th, when R came
on, heavy on 10th from N.W., changing during the day to 8, and blowing a strong
S.W. gale ; very strong gale on night of 10th, and heavy R, 5°70 in. falling in 24
hours, causing heavy floods. R continued up to 11 a.m. on llth, and in about 36
hours 6:12in. of R fell, the heaviest on record. Remainder of the month, generally
fine, with a few showers towards the end. Slight earthquake on 17th at1 a.m,

R. B. Gork.

Auckland.—Early part of the month showery and unsettled ; violent gale from N.E.
on 10th and 11th. The rest of the month fine, settled weather, but rather cool, the
mean temp. being 3° below the average. T. F. CHEESEMAN.

Jamaica, Kingston.—Fine. Since 1870 there have been only two other months,
viz , April, 1873, and December, 1875, in which no rain fell. R. JoHNsTONE.
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Div. STATION, Total | piy. STATION. Total
ain. Rain.

in.
1I. | Dorking, Abinger Hall.[ -89 XI. | Builth, Abergwessin Vic.| 4-69
,» | Birchington, Thor ...... 92 »» | Rhayader, Nantgwillt..| 4-02
»s | Brighton PrestonvilleRd| ... »» | Corwen, Rhug ........... 396
s | Hallsham .................. 1-32 ,» | Carnarvon, Cocksidia ...| 3°59
»» | Ryde, Thornbrough ...... 111 ,s | I. of Man, Douglas ...... 4+00
,» | Alton, Ashdell............ 135 XTII. | Stoneykirk, ArdwellHo.| 5°00
II1. | Oxford, Magdalen Col...| 100 »» | New Galloway, Glenlee| 5°54
s» | Banbury, Bloxham ...... 1-44 »» | Melrose, Abbey Gate...; 276
s» | Northampton, Sedgebrook| 1'69| XIIL | N. Esk Res. [Penicuick] 3°25
,, | Alconbury................ 198 ,» | Edinburgh, Blacket Pl..| 3'16
,» | Wisbech, Bank House..| 1'84] XIV. | Glasgow, Queen’s Park.| 3:34
IV. [Southend ........cenennet 1+05 XV. | Islay, Gruinart School..| 4-08
,» | Harlow, Sheering ... .. 251 XVI. |Dollar........ .......oo.... 1 264
.,» | Colchester, Lexden.......| 147 ,»» | Balquhidder, Stronvar... 612
,. | Rendlesham Hall ...... 1-58 »» | Coupar Angus Station.. | 2°29
sy 1DISS L 1°56 ' Dunkeld, Inver Braan..| 439
s | Swaffham .................. 1-74 ,, | Dalnaspidal H.R.S. ...| 5'69
Salisbury, Alderbury...| 70| XVII. | Keith H.R.S. ...... .....] 427
,» | Bishop’s Cannings ...... 198 ., | Forres H.R.S. ....... ...] 319
,» | Blandford, Whatcombe.| 104} XVIII. | Fearn, Lower Pitkerrie.| 217
,» | Ashburton, Holne Vie....; 2°48 ,» | Loch Shiel, Glenaladale| 867
,»» | Okehampton, Oaklands.| 1-88 »» | N. Uist. Loch Maddy ...; 6-90
,» | Hartland Abbey ......... 222 ., |Invergarry ... 4°15
,» | Lynmouth, Glenthorne.| 296 ,, | Aviemore H.R.S. ...... 3-88
,, | Probus, Lamellyn ...... 175 s | Loch Ness, Drumnadrochit| 2°65
,» | Wincanton,StowellRec.| 2:04| XIX. | Invershin .................. 2:94
,» | Weston-super-Mare ...... 1-80 ,e | Scourie ..........o.oeenis.. 437
VI. | Clifton, Pembroke Road| 2-36 ,,» | Watten H.R.S. ......... 202
,» | Ross, The Graig ......... 1-37 XX. | Dunmanway,Coolkelure; 9-11
»» | Wem, Clive Vicarage ...| 1°89 ,»» | Fermoy, Gas Works ...| 5-50
,» | Cheadle, The Heath Ho.| 2-80 .+ | Killarney, Woodlawn ...| 4-34
,» | Worcester, Diglis Lock| 1-88 ,« | Tipperary,Henry Street| 3°64
,» | Coventry, Coundon ..... 1-69 ,» | Limerick, Kilcornan ...| 308
VII. | Ketton Hall [Stamford]| 1:62 ,, | Eunis................... .| 876
»» | Grantham, Stainby ...... 2°50 ,» | Miltown Malbay.........| 463
,» | Horncastle, Bucknall ...{ 1-00] XXI. | Gorey, Courtown House| 4'05
,» | Worksop,Hodsck Priory| 1-34 »» | Mullingar, Belvedere...| 4'68
VIII. | Neston, Hinderton ...... 2:08 ,» | Athlone, Twyford ...... 4-18
,» | Knutsford, Heathside...| 2-96 ,» | Longford, Currygrane...| 4°37
,» | Lancaster, Rose Bank...| 4-28| XXII. | Galway, Queen’s Coll...| 3-72
,» | Broughton-in-Furness..| 7-99 »s | Crossmolina, Enniscoe..| 5-39
IX. | Ripon, Mickley ......... 292 ,» | Collooney, Markree Obs.| 429
.» | Scarborough,South Cliff] 1-34 ,, | Ballinamore, Lawderdale| 5-41
,» | EastLayton[Darlington} 2-26 { XXI1I. | Lough Sheelin, Arley ..| 3'71
,» | Middleton, Mickleton..| 2-46 »s | Warrenpoint ............ 447
Haltwhistle, Unthank..| 3-25 .y |Seaforde .................. 511
,, | Bamburgh.................. 1-62 ,» | Belfast, Springfield ......| 561
., | Newton Reigny ......... 4-07 ,» | Bushmills, Dundarave...| 4:55
XI. | Llanfrechfa Grange .....; 2-87 5y | Stewartstown ............ 5-28
,» | Llandovery ............... 304 ,, | Buncrana .................. 558
Castle Malgwyn .........| ... »» | LoughSwilly,Carrablagh| 596
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. No.of
RAINFALL, 33 || TEMPERATURE, |Nights
STATIONS. -EE A
Div. [The Roman numerals denote the | Differ- | Greatest g g Max Min 3|7
division of the Annual Tables to Total ?ll‘t)cl; 2{‘;‘1%51:5 28 : -
which each station belongs.] Fall. | average |———— |82 - 2| &
1880-9. (Dpth| Date il Deg. |Date | Deg. [Date.|s | §
inches.| inches. | in.

L London (Camden Square) ...| 1'61|— ~-27| 78| 4| 11936 |18 448 29 ; of 0
I1. Maidstone (Hunton Court)...| 1-24{— 45| *65{ 31 | 10 || ... | ... | ... | ... |. (..
»» Strathfield Turgiss ............ 166|— 05| 43| 416 ([91°1) 17 {37129 o] 1
Il Hitchin ...... oo 2404 58| 57| 31 | 11 || 90°0| 18 (390 28 | ¢|. .
’s Winslow (Addington) ......... 124 78| 45/ 3|11 92:°0)|18 138029 | 0|l o
Iv. Bury St. Edmunds (Westley)! 2:06|— -14| *69| 11 | 10 | 860 | 18 | 47°0 | 284 ¢...
” Norwich (Cossey) ...ceevrraean.. 1-90 431 3113 || ... || e |l L,
Weymouth(LangtonHerring)| 1°01|— -92| 23| 20 | 10 || 75:0 | 15 | 480 | 284 ¢|...
s | . | Torquay (Cary Greenm) ... ..... *86 17} 3| 10| 76°7| 16 {498] 6 | gl 0
»» [@ | Bodmin (Fore Street) ......... 2:62|— 23] 82| 3|17 ... | ot o ||
VL|Z | Stroud (Upfield) ............... 1-81|— 28| 64| 3|12 (/850 13846:0| 25 | ¢l .
o | ChurchStretton(Woolstaston) 2:23[— 53| *55] 20 | 14 (1840 | 15 {445| 28 | | 0
v |© | Tenbury (Orleton) ............ 2°16{+ 04| *39| 4|13 /87:0| 15 [402|29{ gl 0
VIL|Z | Leicester (Barkby) ............ 157|— 87| -35( 11|14 ||95-0| 18 [35:0({ 27 | ol 0
v Boston ....ociiivieneiiniineinnn.. 1-35|— 77| 37| 3| 14 ||93°0| 18 | 440 28 | ...
’ Hesley Hall [Tickhill}......... 1-62]— -54| *39| 9| 14 |[91-0| 18 | 400 6| ...
VIIL Manchester(PlymouthGrove)| 2°51{— 58| *41( 22 | 18 189015 [44'0| 5 | o/ 0
[X. Wetherby (Ribston Hally ...[ 1-43|— 91y *35] 12 ( 8 | ... f ... ..} ... |..l..
' Skipton (Arncliffe) ............ 5194 <86|1'56] 2 {16 |[860} 15 |43°0| 30 | ¢f...
v Hull (PearsonPark) ..... ...... 2:21|— 43} *90! 514 {[93'0{ 18 |430| 6 | ¢/ ¢
X Newcastle (Town Moor) ...... 2:24|— 47| 49) 2190 o) o] L
. \ Borrowdale (Seathwaite)...... 1358 )4 5-13(292] 2|23 | ...
L|rs ( Cardiff (Ely).ecvveiereerininannns 3-58]— 08| 90 20 15| .. | ... | .| . d..
» |3 ) Haverfordwest ............ ..... 2:79|— 89| 62| 7|13 181810 392|290
. | ) Aberystwith, Gogerddan...... 368 ... | 60411 |15 |1 87014 |32°0| 28| 1}...
,» & { Llandudno.........ccc.eeunnen... 1°45|— -91( 26 2|12 )824| 9 (45828 p...
XIL Cargen [Dumfries] ............ 448+ 1-49| 94| 20 | 18 1806 9 |38-8| 28 | ¢f...
’y Jedburgh (Sunnyside)......... 2454 -21(1°15] 7 {12 (850 14 | 400 28 | of...
X1V, Old Cumnock ..... ..cocevn.. 380+ 38] 5620 | 20|\ ... |..] | ...l
XV. Lochgilphead (Kllmory) ...... 6-36|4+ 1-80(1-28( 21 | 21 || ... 350 27 | ¢f...
» | | Oban (Craigvarren) ............
v 7 | Mull (Quinish).................. 3:67(— 48| *36| 21a| 25 || ...
XVI |« § Loch Leven Sluices............. 3:30:+ -36( 90| 21 |13 ... | ... ] o f a0
v, ﬁ Dundee (Eastern Necropohs) 3:00(+ 43| ‘90| 20 | 20 (| 84-2| 15 | 415 7] ol...
XVIL|© | Braemar ..... creeeee.| 2°99(— 34| 52( 21 [ 24 1760| 14 |31-0| 28 | 1] 2
., |2 | Aberdeen (Cranford) ... ..... 177) ... | 35/ 20| 18 || 80-0| 15 | 360 27 | o|...
XVill Strome Ferry.......cccconn...... 5484 -81(1°18| 21|27 || ... | ... | .. | .l
v Cawdor [Nairn] 2:90(4+ 65| 67115 |23 | ... |...| ... ... | 1.
X1X. Dunrobin .....ovevvinnenninnn.s 267+ 27) 89| 4|19 750) 15 |440| 24 | ol ..
v \ S. Ronaldsay (Roeberry)...... 1-88]— 68| 35| 15 | 22 || 70°0| 18 | 44:0| 5| ol...
XX.| [ Darrynane Abbey............... 658 ... [t-08] 10 | 22
» Waterford (Brook Lodge) ...| 4'40(+ 98|1-14| 10 | 17 ([770] 14 | 435! 29 | o|...
sy [ | O’Briensbridge (Ross) ...... 3-38 ‘801 2| 15 ([ 780 13¢[51'0( 27 | ol...
XXl.|#z | Carlow (Browne’s Hill) ...... 39114 9419318 |17 K .| ... .| .|l
» |5 ! Dublin (FxtzWﬂham bquare) 2714 -19| 52| 18 | 16 || 79:8 | 15 [47°9| 26 | o] 0
XXIl.|g | Ballinasloe ...... 3784 60! 61| 6 | 16 ([ 80°0| 15 [ 440 26 | 0|...
ss |2 | Clifden (Kylemore) ........... 5947 ... 108[{10 19| ... } ... .| .0
XXl Waringstown ... 4554 1-44| 93| 9 {19 |1850| 14 [45°0| 40/ 0
» Londonderry (Creggan Res.).| 5:34|+4 1-22| 67| 13126 | ... { ... | ... | ..1.]..
ve \ Omagh (Edenfel)............... 6:21{4 2-721-50] 9121 1810 14 |41°0| 281 0/ 0

a And 30. 5 And 15,18, ¢ And 15. d And 29.

-+ Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON AUGUST, 1893.

ABBREVIATIONS, —Bar. for Barometer ; Ther. for Thermometer; Max. for Maximum ; Min, for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain ; H for Hail;
8 for Snow.

ENGLAND.

STRATHFIELD TURGISS.—The summer of 1893 will deserve a place ‘“ among
the records ” and of the month of August the period from Sth to 2lst has
been the hottest ever recorded at this station. Farther west, on the chalk and
gravel, there is even now a water famine. All the autumn flowers are faded
and dried up, having bloomed out of their usual season. T and Lon 3rd and 9th.

AppIiNaTON.—A very fine month, with many hot days. During the past
23 years we have only once before bad a max. temp. of 929, viz., on August
13th, 1876. The average max. temp. of the month, 75°, is exactly the same as it
was in 1884, in which year the max. temp. was above 80° on 10 days; this
month it was 80° or above on 7 days only, but on 2 days it was 99°.  Grass
fields again very much dried up.

Bury St. EDMUNDS.—A very hot month, max.temp. above 60° and min. temp.
above 47° every day. Distant T on the 3rd; TS with much L on the 10th;
distant L on the 18th.

LaNeron HERRING.—A fine, hot, dry month. From the 6th to the 19th
absolute drought, From the 7th to the 20th inclusive the temp. was uniformly
very high, varying but slightly from day to day. The mean temp. for that
fortnight was higher than the mean for any other fortnight in August, 1872-92,
The mean temp. of the month at 9 a.m., 64°6, was 29°4 above the average.
L on the 9th ; fogs on 10th, 12th, 13th, 17th and 18th. High wind on 8th.

Bopumix, ForE STREET.-—Rather wet at the commencement, and only 4 dry
days to the 12th, then very fine and hot to the 18th. Much hay saved after
the 23rd, more in fact than in June and July. Harvest finished fully three
weeks earlier than usual.

StroUD, UPFIELD. —Springs drying up; water wanted in many places.
High wind on 3rd and 9th and T88 on the latter day.

WooLsTasToN.—A dry and sultry month. Splendid harvest weather. Mean
temp 63°'0. T and L on 9th and 10th.

ORLETON.—A very fine month, hotter than any August since 1867 ; temp.
more than 4°'5 above the average. Temp. above 80° on 10 days, and above
70° on 23 days. Heavy T88 on 4th, 9th and 10th.

BarkRBY.—Brooks, ponds and most wells quite dry after the 17th. Earth-
quake distinctly felt on the 4th, on which day there was heavy T, as also on
9th, 10th and 18th.

HesLey Havr, TickHILL.— Heavy TS8 during the night of the 10th.

MANCHESTER, PLYMOUTH GROVE.—DBrilliant weather from the 8th to 18th.
T and L on the 10th and 22nd. A heavy hailstorm, which lasted 20 minutes,
on 22nd. Mean temp. 64°'5. The hottest August in my record of 25 years
with the exception of 1880, when the mean temp. was 66°.

HuLL, PEARSON PARK.—T88 on the 4th, 5th and 10th.

WALES.

HAVERFORDWEST.—A very fine, warm month ; temp. on 12 days 70° and
upwards, on 3 days 80° and upwards. Seasonable B fell at short intervals,
but in small quantities. Barley crops sadly deficient ; oat crop better ; wheat
the finest crop of the lot, and excellent in quality ; root crops excellent, apples
and pears abundant and good. Strange sight, hay harvest coming after corn
harvest. Hay not such a total failure after all; the quality of it, as of other
things, excellent. Total R of the eight months 18-88in. In the first eight
months of 1859 the fall was only 18-04 in., and in that year the drought was
absolute from the 9th April to 27th ; no R fell in May ; on the 3rd June
-30 in. fell, after which none fell until July 9th, when *30in. fell ; ‘09 in, fell
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on the 20th, and ‘19in. on the 28th. This drought came to an end on the
3lst, with a fall of ‘75in. In my judgment this was a far more complete and
disastrous drought in this county than the present drought of 1893.

G0oGERDDAN, —S. W, wind most of the month ; nice showers ; very growing
weather throughout.

SCOTLAND.

CarGEN —The mean temp. of the month, 60°°7, is 2°5 above the average,
and is the highest for August since 1880, when it was 61°8. The temp.
of each of the last six months was above the average. Very warm weather
was experienced between the 8th and 17th, the mean temp. of the 10 days
being 65°'3. Vegetation consequently iz in a very forward state, fully a
month earlier than usunal, and almost all the crops in the district are now
in the stackyards. TS8S8 on the 4th, 16th, 19th, and 29th. A severe gale on the
21st. A fine lunar rainbow was seen on the night of the 24th. As instances
of the exceptional conditions of this season, at the end of the month a small
dish of strawberries appeared on the table, and a rhododendron was in flower
for the second time this year.

JEDBURGH,—The weather has been marked by very high and low temp., but
mostly the former. The cereal crops are mostly cut, and secured in excellent
condition. The rain has been very beneficial to the root crops. Within the
memory of living man the corn crop has not been so generally cut in the month
of August as it has been this year.

BrAEMAR.---An excellent month, and unusnally fine crops, beautifully ripe,
and already almost reaped.

RoEBERRY.—Fine throughcut. Mean temp, 56° 2.

IRELAND.

DARRYNANE. —A decidedly wet month, but warm. The last six days very
fine and hot with heavy dew at nights. T on the 7th.

WATERFORD, BROOK LODGE.—Mean temp. 2° higher than last August. The
first three weeks of the month very broken weather, with some T. T con 9th,
17th, and 23rd. Fogs on 13th and 14th.

O’BRIENSBRIDGE, R0ss.—L on the 9th. From the 10th to the close a splendid
harvest month. Temp. unusually high, but more so at night than by day.
Min. on 17th, 67°, and often 66°.

CarrLow, BROWNE’S HiLr.—Heavy B on the 18th, ‘66 in, falling in 45
minutes.

Dusrin.—This was a record month as regards high temp. On no fewer than
14 days did the thermometer exceed 70° in the shade, and the mean temp. was
one degree above that of August, 1871, when it reached 62°. The present
month 1s alse remarkable for the magnificent display of lightning which
occurred on the evening and during the night of the 9th. The mnean temp.
(63°°0) was much above the average (59° 7). High winds were noted on
10 days, and attained the force of a gale on three cccasions. A TS of great
severity occurred on the 9th. T was also heard on the 18th. L on the 13th,
18th, and 23rd. H on the 18th. Foggy on 12th, 13th, and 14th.

WARINGSTOWN.-—A most abundant harvest, well saved. Hay crop fair in
quantity, quality very good. Roots excellent.

EnexrFEL.—The heavy and persistent rains of the first week were accom-
panied by moderate temperatures, but on the 8th and 9th a marked accession
of heat was followed on the latter night by the most violent T8 since August,
1873, lasting from 7 p.m. till 2 next morning, during which 150 in. of rain fell
in torrential showers, and the bell -tower and bell of a neighbouring church
were thrown down by the accompanying lightning. A hot spell followed, with
but little intermission till the 20th, and thence to the end of the month the
weather was fresh, cool, and agreeable. A most abundant harvest is almost
completed, and the copious rains and warmth above noted have produced a
general after vegetation of phenomenal luxuriance.
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THE CHICAGO METEOROLOGICAL CONGRESS.

OUR American friends are never content to do things on the scale of
the Old World. They resolved that their Exhibition should be the
locale for some Congresses, but we could never understand how the
whole science of meteorology could be discussed in three days, and
they have not accomplished the impossible. But they have done
one remarkable thing, they have drawn from many of the most able
meteorologists of the Old World and of the New, and from both
hemispheres, nearly one hundred and thirty memoirs, and they, as will
be seen below, purpose printing them in full. Judging by those that
we have seen, we anticipate a publication of surpassing ability and
interest. Dreadfully poor as was the exhibit (!) of British meteoro-
logical instruments, and indeed, if we have been correctly informed,
of meteorological instruments by KEuropeans generally, the Chicago
Congress will leave its mark upon meteorology if the Memoirs that
we have seen are even approximately typical, and if all are printed.

As regards the Congress, it seems to have done its best with the
overwhelming mass of material placed before it. Mr. Fassig has
been kind enough to send us an account, whence the following has
been abstracted :—

THE METEOROLOGICAL CONGRESS,
Held at Chicago, August 21st to 24th, 1893.

¢ Monday, August 21st, at 10 a.m., the Congresses of the Depart-
ment of Science and Philosophy of the Congress Auxiliary of the
Columbian Exposition were formally opened at the Memorial Art
Institute of Chicago with an address of welcome by the President,
Mr. C. C. Bonney, followed by responses from representatives of the
various special congresses.

« At the close of this general session the different divisions met in
rooms assigned to them, the Division of Meteorology, Climatology,
and Terrestrial Magnetism meeting in Room xxxi., in which the
regular sessions were held daily (from 10 am. to 2 p.m.) from
August 21st to August 24th.

“The Chairman of the Congress not being able to be present in
person on the first day, Prof. F. H. Bigelow, representing Prof.

VOL. XXVIIL K
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Mark W. Harrington, opened the session at 11 a.m. of the 21st with
a few words of welcome and a statement of the objects of the
Congress.

“The Congress had no legislative authority. The main purpose,
as previously announced, was to collect together a series of memoirs
‘ outlining the progress and summarizing the present state of our
knowledge of the subjects treated,” prepared by writers of authority
in their respective lines of research, and to print them in full in the
English language.

“The meetings, while thus making the reading and discussion of
papers a matter of secondary importance, were by no means lacking
in Interest or profit to those who were present. Few of the papers
could be read in full, owing to their great number ; about 130 were
read by title, in abstract, or in full.

“ Among so many papers of merit, a simple list of which would
occupy several pages, individual mention cannot be fairly attempted.

“ While the papers were read in general session, they were
assigned, in the printed program, to various sections according to the
subject, each section being placed in charge of a responsible chairman.

“Section A.—Prof. C. A. Schott, U.S. Coast Survey, and Mr.
H. H. Clayton, U.S. Weather Bureau, Chairmen. Instruments, their
History and  Relative Merits, and Methods of Observation, especially
Methods of Observing in the Upper Air.

“8Section B.—Prof. Cleveland Abbe, U.S. Weather Bureau,
Chairman.  Theoretical and Dynamic Meteorology ; the Study of
Thunderstorm Phenomena in Various Countries.

“ Section C.—Prof. F. E. Nipher, Washington University,
Chairman.  Skeiches of the Climate of Different Portions of the Globe.

“Section D.—Major H. H. C. Dunwoody, U.S. Army, Chairman.
The Relation of the various Climatic Elements to Plant and Animal Life.

“Section E.—Lieut. W. H. Beehler, U.S. Hydrographic Office,
Chairman. Marine Meteorology, Ocean Storms and their Prediction,
Methods of Observation at Sea, and International Co-operation. During
the reading of a paper on the work of the Hydrographic Office of
the Navy, Lieut. Beehler had on exhibition a fine bust of Lieut.
Maury, by the sculptor Valentine, of Richmond, Va.

“Section F.—Prof. Charles Carpmael, Director of the Canadian
Meteorological Service, and Mr. A. Lawrence Rotch, Director of the
Blue Hill Observatory, Chairmen. The Improvement of Weather
Services and the Progress of Weather Forecasting.

“Section G.—Prof. F. H. Bigelow, U.S. Weather Bureau,
Chairman.  Atmospheric Electricity and Terrestrial Magnetism and
their Cosmical Relations.

“Section H.—Prof. Thomas Russell, of the U.S. Lake Survey,
Chairman.  Rivers, and the Prediction of floods.

“Section I.—Oliver L. Fassig, Librarian U.S. Weather Bureay,
Chairman.  Historical Popers and Bibliography, with Special Reference
to the History of Meteorology in the United Stutes.
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“ Prof. Mark W. Harrington, Prof. F. H. Bigelow, Capt. P. Pinheiro
(of Rio Janeiro), and Lieut. W. H. Beehler, successively presided
over the meetings.

““ At the close of the last session a resolution was offered calling
for recommendations by the Congress relating to—(a) Infernational
Co-operation in Observations of Awrore; (b) Simultaneous Greemwich
Noon Observations daily at all Stations on Land and Sea, in addition to
Obscrvations at other times ; (c) Investigation of the Earth’s Magnctic
Polar Current and the Exact Determination of the Solar Rotation. As
the Congress had no legislative authority, it was agreed to hold a
special session for the consideration of these questions, after
adjournment, on the following day.

¢ Preparations have been begun for the printing of the papers, and
an effort will be made to complete the work at an early date.”

REVIEWS.

On Hail. By the Hon. RorLo RusseLL, F.R.Met.Soc. With two
photographs of hailstones. London: Edward Stanford, 1893,
8vo. xvi.—224 pages, and two photographs.

OWING to a circumstance mentioned on page v. of this work, it would,
we think, hardly be in good taste for us to allow either praise or
censure of it to appear in this Magazine ; but to a statement of its
contents no one could object, and it would be absurdly punctilious,
and unfair to the author, to the publisher, and to our readers, to omit
to notice so important a work.
The book consists roughly of three equal portions : (1) Records of
hailstorms from 1680 to 1893 ; (2) Theories as to the formation of
hail and rain ; (3) The author’s own views.
The subjects of the several chapters are :—
Descriptions of hailstorms and hailstones.
Temperature, cloud and wind at great altitudes.
Electricity and hail.
Theories of hail.
Properties of vapour, water and ice, and conditions of the
air which may be connected with the formation of hail.

Summary of characteristics of hailstorms and hailstones.
The development of a hailstorm.
. Conclusions.

Appendices.

To give some idea of the labour devoted to this work, we may
mention that the * List of authors quoted ” includes 178 names, from
Julius Ceesar and Fromondus, down to those of the leading authorities
of the present day in both hemispheres.
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Certain Climatic Features of the two Dakotas. Tllustrated with 163
tables, charts, and diagrams. By Jomx P. FINLEY. ito, 204
pages, and about 96 plates. Washington : 1893.

MANY of the arrangements in the United States are puzzling to us.
Here is a handsome quarto, nearly an inch thick, and as far as we
can trace from the details given, it was written and delivered in fifty-
seven duys. On February 26th, 1892, by a joint resolution, Congress
ordered it to be printed, and yet it contains observations up to the
end of the previous December ! If that was not rushing the work,
we do not know what is. No wonder that Lieutenant Finley in the
introduction says: “In the time given me for the preparation of this
report I have attempted to accomplish the work with as much care
and thoroughness as circumstances would permit.”

We have a high opinion of Lieutenant Finley’s work upon
“ Tornadoes.” He now comes forward in another branch of
meteorology, and not only so, but, unless our memory is at fault,
this is the first large work upon Climatology issued since the
meteorological work of the United States was transferred to the
Department of Agriculture; it therefore becomes in some sort a
type of what we may look for in the future. We do not forget, the
remark already quoted, but it seems to us that the MSS. must have
been prepared before the resolution as to its printing was passed ;
and in any case it is evident that what has happened once may occur
again. We therefore accept it as a specimen.

First as to typography and maps ; both are very similar to what
we have had from the Signal Office, but the numerals on both the
temperature and rainfall maps are of so bad a form that, in spite of
their great size, they are not more clear than they would have been
if well formed and of half the size; there is another point, but
upon it opinions may differ—we should not have given the rainfall
to the hundredth of an inch, but only to the nearest tenth; the
hundredths are all very well (when one is sure that they are correct)
in tables, but rarely or never should go on maps, where distinctness
is the first consideration ; on the map of total yearly rainfall we should
have preferred to see the fractions entirely omitted.

The next subject for consideration is the material upon which the
work is based ; obviously, the author is in no way responsible for
paucity of data, but he is so for the use he makes of them. It
seems to us that the bulk of this book has been produced by the
original sheets being given out to subordinates with instructions to
fill up certain forms, and that they have obeyed orders strictly—too
strictly, and have thereby sometimes given some rather useless state-
ments.

Appendix No. 2 resembles the well-known table in “ Blodget,” but
the important column giving the period covered by the record is
omitted ; it would have been a useful indication of the value to be
attached to the various returns, and if, further, the names of the
stations on the map had been priuted in sizes of letters proportionate
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to the duration of the observations, one would have had, without
further thought, indication of the weight to be attached to the
various values shown on the maps.

Dakota is, as most of our readers are aware, a vast country lying
to the south of Winnipeg (known to the readers of this Magazine as
one of the stations in our Climatological tables); it may not in-
accurately be described as being in the very middle of the North
American continent. Moreover, it has only very recently been taken
from the Indians, and brought within the pale of civilization ; con-
sequently the observations consist of two kinds—of those made at
the military forts which were established many years ago to keep the
Indians in check, and of observations made by the new occupants of
the country. To deal satisfactorily with such data requires much
time and thought, and to rush it, is to produce work which cannot
be free from error. We recognise fully the difficulty of impressing
upon the non-scientific mind that it is not possible to turn out
accurate meteorological values at the rate of so many pages a day ;
but the difficulty, if not boldly faced in the first instance, will, as
the proverb says, “come home to roost.” Apparently some one
ordered this paper to be got out with all speed. From Lieutenant
Finley’s remarks we gather that he had no option in the matter, and
the result is that we have a big book, but that we might have had a
better one.

We ought to give some illustrations: In Appendix 5, mean
monthly rainfall, it will be seen that in N. Dakota, for January all
stations but one have less than an inch; for Richardton, however,
the mean is given as 2:25 in. ; on turning back to p. 51 (where, by
the bye, it is misprinted Richardson), the high mean seems to be
chiefly due to the entry of 4-00 in. for January, 1888 ; on examining
the records for that month at other stations we cannot tind one
within hundreds of miles with even one inch; and it therefore
seems probable that either there was a new observer or that the
decimal was misplaced. Further investigation has, however, landed
us in further ditticulty. Appendix No. 7 gives the monthly depth
of unmelted snow at each station, and it is evident that it has not
been included in the - annual precipitation,” because (to adhere to
the same station), in January, 1885, the snow is given as 4400 in.
(which would yield probably quite three inches), and yet in the table
of “total precipitation” we find for that month 1-90in.! We have
always been uncertain as to the American practice in this matter,
and hope that it may now be made quite clear. It is a startling
surprise to us to find that our American friends do not consider snow
to be “ precipitation”” wunless it melts at once, but that seems to be the
case. Of course it results therefrom that their maps of rainfall
all show means less than would be quoted for stations in the Old
World having the same precipitation, by amounts representing the
fall of snow during cold periods. As far as we can make out, for
Dakota this means an addition of about ten per cent. to the
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precipitation ; on this hypothesis the mean annual rainfall in
N. Dakota is about 20 in., and in S, Dakota about 25 in.

We are very sorry to seem to do nothing but find fault with this
book, which is undoubtedly a very storehouse of information ; but it
keeps irritating us. We wished to give some information as to
extreme temperatures, and on turning to the list of appendices we
found: “No. 47.—Annual maximum and minimum temperature,
and mean annual range of temperature.” But No. 47 is quite
different, and the first and fifth words must be erased. There does
not seem to be any table of extremes. We have therefore gone
through Appendices No. 65 and 66, with the result that we find that
most stations have maxima exceeding 100° and some with 105° to
114°; and as regards minimum, —40° (the freezing point of mercury)
is by no means unusual, and we have seen several cases of —50°and
one of -—55° at Fort Stevenson in January, 1881.

Want of space, not lack of interesting matter, compels us to
conclude our notice of this work. It would have been much better
if the records of 1892 could have been added, and another year have
been devoted to the higher branches of the work ; but it is by far
the best book upon the subject, and one which no future writer upon
Dakota can ignore.

The Climate of Chicago. By HENRY A. HAZEN, Professor of Meteor-
ology, U.S. Department of Agriculture. = Weather Bureau,
Bulletin No. 10. 8vo. Washington : 1893. 136 pages, 4 charts,
and 23 engravings.

AFTER explaining the position of Chicago, on a level plateau, slightly

above, and at the southern end of, Lake Michigan, about 600 ft.

above sea level, Prof. Hazen proceeds to describe the data upon
which his work is based. There is a record of temperature at Fort

Dearbarn, near the shore, from July, 1832, till December, 1836 ;

there are six months of 1844 ; there is the whole of 1857, and a con-

tinuous record from November, 1859, to the present time. After
stating, this, Prof. Hazen writes :—

It would be very interesting and of considerable value in discussing
temperatures for an extended period, if we could obtain interpolated
values for the time during which there are no records. This could
be done with considerable accuracy if we had a long series of observa-
tions at a neighbouring station which lapped over those at Chicago.
Unfortunately, there are no records of this description near Chicago,
but we have a continuous series at two or more stations* which over-
lap each other; and by using these it has been possible to interpolate
a series of values, and to make a complete record from 1830 to 1891.
In Table XIX., wherever a record has been kept at Chicago, the
temperature is given to the nearest tenth of a degree, but in all
interpolated values only the nearest degree is given.”

* We cannot trace any information as to which they were, or how far
offt. —Ep. M. M.
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Reference to Table XIX. shows that out of the first 31 years—i.e.’
372 months—76 months were observed, and 296 were “ interpolated.”

Table XXXIV., on page 57, monthly precipitation is even a worse
case of theory. It gives monthly totals from 1843 to 1891. In the
first 24 years—i.c., 288 months—only 11 were observed, and 277
were “ interpolated.”

We are glad to see that Prof. Hazen makes very little use of these
portions of the tables, but we should have respected and trusted his
work much more had he not given us these remarkable specimens of
“interpolation” ; we do not think that they could be matched in the
whole literature of European meteorology.

Taking the records for the twenty years during which the observa-
tions seem to have been unexceptionable (save for the position of the
thermometers, now 241 ft. above ground—they have tall buildings in
Chicago), we have the mean temperature as under. We add, for
comparison, the latest figures that we have seen for Greenwich :—

Jan. Feb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec.

Chicago ... 245 277 34°8 461 563 664 719 710 638 533 386 299
Greenwich, 385 395 417 472 531 594 625 616 572 500 432 397

Diff ...... +140 4118 469 411 —32 —70 —94 —9'4 —6°6 —2:3 446 4+9-8 4-0-8
Rainfall in, in. in. in. in. in. in. in. in., in. in. in. in,
Chicago } 2:12 220 252 309 372 359 357 296 277 300 266 2-13 34-40t

As regards extremes of temperature, we find that 100° in the
shade was recorded on July 16th, 1887, and —20° ou January 9th,
1875.

Greatest daily rainfall, 4:14 in., on July 26th, 1878. The observer
says that he thinks that two-thirds of it fell in three hours, between
11.30 p.m. of 25th, and 2.30 a.m. of 26th—[i.c., 2:36 in. in 3 hours]
—much damage was done, and the sewers were choked, though their
guaranteed capacity is one inch of rainfall per hour.

Prof. Hazen has spared no trouble in tabulating the data, and has,
we think, brought out nearly all that there is to tell. He recognises
the need of better observations; and now that meteorology in the U.S-
is under the Department of Agricultire, we hope that the ther-
mometers and rain gauges will not remain many more years among
the chimney pots. Not, however, to be abandoned until a reason-
able period has elapsed for comparison with others, in better homes
on grass plots at the model farms and schools.

Sur la Prévision du temps et sur Penchainement des situations atmo-
sphériques Par PAUL GARRIGOU-LAGRANGE. 8vo. Limoges,
Ducourtieux, 1893. 35 pages and two plates.

M. GARRIGOU-LAGRANGE has two appointments, each of which is
likely to lead the holder to take a deep interest in weather fore-

* Works out to 48°°61, but probably 487 is the mean when the months are
given to a second place of decimals.

+ Works out to 34'33 in. ; probably the 5’s in the third place have all been
thrown up.

YEAR.

48°.7-x-
495
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casting ; he is Secretary of the Société Gay Lussac (which gives its
attention to matters aeronautical), and he is Secretary to the
Meteorological Commission for the Department of la Haute-Vienne.

In the opening sections of his paper, the author points out that
weather forecasting as at present carried on is largely a race between
the telegraph and the storm, and he pleads for a broader mode of
treatment, viz., the study of the general type of circulation pre-
vailing on successive days, and storing these records for future study,
so that the forecasts should be based chiefly on the hypothesis that
because once a certain type was followed by certain weather, the
same type will be followed by similar weather when the moon is in
the same position. We are not sure about this, but, as we have
often said in these pages, we wish success to every honest worker,
and that we believe M. Garrigou Lagrange to be.

He has adopted a plan (very similar to that used, we believe, in
New Zealand) of drawing a series of isobaric maps, with the
“highs” and “lows” in different positions, and giving to each a
number, so that, e.g., Type 7 has a cyclone in mid-Atlantic, another
in Northern Russia, and a ‘“high” in Arctic Siberia. Then he
tabulates the relative frequencies of the various types in months and
seasons, and how frequently, e.g., Type 7 is succeeded by Type 3,
and the circumstances attending this succession. This has led him
to think that the declination of the moon is a factor not to be
neglected. There are other suggestions in the paper, but we have
endeavoured to state its general aim, and now leave it to the study
of those occupied with this class of work.

Socicdad  Meteorologica  Uruguzya.  Reviste mensual de meteorologic
practics. Tomo II. Num. I. Enero de 1893. 8vo. Montevideo.

ALTHOUGH we have not had the pleasure of seeing the first volume
of this work, we are glad to call attention to the number which we
have received, and to find that although affairs in South America are
at present rather disturbed, scientific work is going on. We know
that it is not to be expected that in tropical countries things should
be as prompt as in northern climes, and therefore we are not
surprised that the returns in the January number are those for the
previous July ; we hope that by degrees they will be brought nearer
up to date. But we are delighted to find that already there are as
many as 30 stations at work in Uruguay ; indeed, there seem to
be 36, for the six principal stations, viz,, Montevideo, Mercedes,
Durazno, Isla de Flores, Salto, and Maldonado, do not appear upon
page 7, which we think is a pity. It would be useless to offer any
remarks upon the results of a single month; we therefore confine
ourselves to wishing the Meteorological Society of Uruguay and its
Llevista a long and prosperous career.
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THE EXCESSIVE HEAT.

DR. FALB AND HIS FORECASTS OF WEATHER.
(FROM A SPECIAL CORRESPONDENT.)

WE rarely occupy these pages with what is irreverently called
*“ paste and scissors work ”—i.c., with reprints—but the following
article, which appeared in the Newcastle Daily Journal of August 23rd,
seems to us one in favour of which the rule may well be relaxed. — Ep.

“The accurate definition of that much-abused term meteorologist is a pressing
need of to-day. It isat present applied indiscriminately to all sorts and condi-
tions of men, provided that they are in some way interested in the weather.
He who reads a barometer and thermometer regularly every day at certain
hours, and enters the readings in a note-book, not infrequently dubs himself
meteorologist. And this more especially if he have at any time totalled up
these records of facts, obtained monthly averages, and read a depressingly
practical paper thereon at a meeting of some Meteorological Seciety. Every-
one seems to regard himself, or herself, as a born meteorologist, perish the
term ; and who is there to decide as to the exact signification of this loosely
applied term ? A thorough meteorologist must of necessity be fairly familiar
with many branches of science ; and, if we rightly narrow our definition in this
manner, it might not be difficult to demonstrate that there are but a select few
on our planet to whom the description is peculiarly appropriate. Weather
work has unfortunately come under the domination of German methods, and
the perception of laws is becoming a vanishing quantity owing to an undeviat-
ing attention to microscopic detail. It appears to be of more importance to be
sure that the readings from standard instruments shall be true to the thousandth
part of an inch than it is to know when similar readings will occur again.
As a consequence the State supported weather offices of Europe are able to tell
the exact error of a thermometer or barometer in use by every one of their
observers, yet are quite unable to predict with certainty the weather twenty-
four hours in advance.

““Dr. Falb of Berlin has been introduced to the British public as ¢the German
meteorologist,” but the result of his vapourings has proved up to the hilt that
the American humourist was not far wrong when he advised fallible mortals
never to prophesy unless they know. Dr. Falb was ‘reluctant to make pro-
phecies which are only guesses,” so that the inconveniently warm weather of
the past few days over Europe is only so much the worse for his theory. We
were to have in England heavy rainfall throughout July, August and September,
especially in September, which is to be ‘exceptionally, abnormally, thoroughly
wet.” If adjectives stand for anything, then certainly September ought to be
a most miserable month ; but there is a great virtue in an if. We happen to
remember another so called meteorologist, Wiggins of Canada, who was good
enough to forecast that on a specified day the North Atlantic Ocean would be
vexed by a hurricane of such awful intensity that of all the vessels along its
path none but Cunarders could possibly survive. Passengers postponed their
embarkation, ships in our docks were made fast over night with extra hawsers,
and even ancient mariners awaited somewhat anxiously what the morrow would
bring forth. We need scarcely say that a genial sun rose in a cloudless sky,
climbed calmly to his maximum altitude, and sank below the horizon, on as
fine a day as the most exacting could desire. As a matter of fact, reports



138 SYMONS’S MONTHLY METEOROLOGICAL MAGAZINE.

received subsequently from steamships crossing the North Atlantic in every
direction conclusively proved that gentle breezes and fine weather prevailed all
over the ocean on that day. The very name of Wiggins now,acts upon naviga-
tors after the manner of the proverbial red rag upon a bull.

““Dr. Falb’s positive assertions as to the coming weather have received great
attention, and some degree of credence, in various lands ; for both the * many-
headed’ and the ¢ classes’ are equally afflicted with an insatiable craving for
weather foreknowledge. Nevertheless, the predictions of old-time seers may
be not less deserving of credit, which, after all, is but faint praise. It is not
improbable that men more nearly approached precision in local weather fore-
casting prior to the introduction of costly meteorological instruments and
weather departments. That traveller’s tale of the shepherd who foretold rainy
weather on the ground that he had noticed an old ram to be twitching his tail
considerably, as he invariably did just previous to a downpour of rain, is
merely a rude expression of the truth that personal observation lies at the root
of weather forecasting. Christmas Day last year happened to fall on a Sunday,
and in the Harleian Manuscripts is distinety laid down what kind of weather
may be looked forward to by dwellers in our islands during the ensuing year.
It is just possible that the doggrel rhymes of our forefathers, there given, are
as worthy of belief as the more pretentious predictions of the German fore-
caster.

¢ If that Christmas day fall upon Sunday, know well all
That winter season shall be easy, save great winds aloft shall fly ;
The summer after also be dry, and right seasonable. I say,
Beasts and sheep shall thrive right well, but other victuals shall fail.’

Farmers may not quite agree to the truth of the last line, but perhaps he who
penned it was a meteorologist among farmers, a farmer among meteorologists,
and only both when in the company of those who are neither. We do not
propose to holloa till out of the wood, and September, of course, may be
sufficiently damp to afford Dr. Falb a grain of comfort. An Irishman, asked
if the day were to be wet or fine, warily replied that it might rain or it might
not, he could not say for certain, but, anyhow, it would be one or the other.
Just so. If the forecaster happen to be correct, the whole world is girdled
with the news ; should he, however, make an outer, policy demands that he
shall lie low ; and, if he miss altogether, then he will wait for better luck.
Aristotle calls meteorology the ¢sublime science,” presumably because
ignorance of its laws lends enchantment to the view, as with other things.
““The summer of 1893 will be remarkable for the excessively high air tem-
peratures recorded over Europe on several successive days, and the incon-
venience of pedestrians and others exposed tc the rays of the sun. Having
shivered to the northward of the Arctic circle, and to the southward of Cape
Horn in the depth of a southern winter ; and gasped for breath under a vertical
sun in the tropical regions of Atlantic, Pacific, and Indian Oceans, we
unhesitatingly prefer the former. It is possible to become warmer by means
of exercise, and the wearing of suitable clothing ; but almost useless to
attempt to become cooler in the tropics. The heat recently in England has
successfully rivalled that of far sunnier climes. Such high temperatures,
however, are not altogether exceptional in these latitudes, although from
tifteen to twenty degrees Fahrenheit above the mean daily maximum tempera-
tures for August. In 1859, during August, the London river was most
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mal-odorous, and a temperature of 92 degrees was reached. Nine years later
the maximum air temperature in the shade exceeded 90 degrees for several
consecutive days, and in 1886, from the 4th to the 6th of July, similar high
readings were obtained over our islands. The average temperature of the air
in the shade for August at eight o’clock in the morning at London is 61 degrees,
yet at that hour on the 8th of last month the temperature was 80 degrees, and
last Friday morning (18th) the thermometer in the open air, out of the direct
rays of the sun, actually showed 84 degrees, or no less than 23 degrees above
the average for Angust deduced from observations made during the twenty
years 1871-90 ! The maximum temperature for the same day was 92 degrees,
or 20 degrees above the highest temperature of the air in the shade likely to
be experienced in August in London. The air temperature was 70 dagrees, or
18 degrees above the average, at Shields, at 8 o’clock in the morning of the
same day ; and the maximum official temperature there for the twenty-four
hours was 78 degrees, or 14 degrees above the average daily maximum for the
month of August at Shields. Cambridge has had higher air temperature
readings in the shade this month than any other place in England. The mean
temperature there during the hot spell has been from four to six degrees above
that of other parts of the country. France has had even a fiercer sun-bath
than we on this side of the silver' streak, and maximum temperatures of 102
and 106 degrees of the air in the shade have been registered at Rochefort.

“ We are not troubled with such trying changes in air temperature as the
United States, or ships making New York from the equator in winter. A
sailing ship 200 miles south-east of that port may enjoy a temperature of 70
degrees, yet on arrival two days later be plunged into the rigours of winter,
with snow squalls and the thermometer below freezing point. Many will
doubtless be chronicling the maximum temperature this summer, and per-
forming curious arithmetical operations therewith ; yet very few will seriously
endeavour to discover a plan whereby it would be possible to predict such
another season, say six months in advance. The scaffolding at present conceals
from view the structure being reared by weather workers ; and it is high time
that the finished temple of the struggling science should stand alone on a firm
foundation like that of astronomy.

SUN SPOTS AND AIR TEMPERATURE.
To the Editor of the Meteorological Magazine.

SiR,—In the communication by A. B. M. on *‘Sun Spots and Air
Temperature,” contained in the September number of the Magazine,
no mention is made of the years actually employed in forming the
separate means. It is not enough to speak of minimum and
maximum years of sun spots, or even to say (if he had said it), that
Wolf’s years were used. What is best of all in such cases is that it
should be definitely stated what years were taken as minimum years,
and what years as maximum years. Perhaps A. B. M. would be so
kind as to supply this information. Others would then be better
able to deal with or verify the figures he has obtained.

W. E.

September 28th, 1893.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, APRIL, 1893.

Absolute. Average. Absolute. [TotalRain. g
STATIONS. Maximum.|Minimum. . ?; ] g .
BE |2 45| 28| 4 o
(Those in italicsare | & [ g | & | o (Max.|Min.| Q9 g s2 |85 B [ &B|F
South of the Equator.)) & 5| B |5 5| A b= & 1Al
3 =] 3 A

Q Q ° —_—a Q 0-100 “ © inches -
England, London ...... 782 {20 309|131 656 40°4| 40°1 | 65 [ 117-8| 25°2| -24 3|32
Malta....oveonseeenerennnnn.] 77977 | 28 | 47°2| 17 | 669 531| 52°7 | 81 | 1341 419 -25 3 (43
Cape of Good Hope ...| 987 5| 43'2{24 | 731 53+6| 5675 | 82 1-99 9|46
Mauritius 826 | 6{ 660 5] 802 70°3| 692 | 84 | 1342 5961006 | 20 | 6°5
Calcutta...... .| 965 | 18 697 23 | 923 751 745 | 75 | 157°9| 63:0| -17 1(34
Bombay............ | 946 |16 741) 1893 7791 731 | 72 { 142°8{ 658! -02 2128
Ceylon, Colombo ......... 892 | ... 708 24 | 875 752| 707 | 75 {157°0| 60°0{20'39 | 19 | 4°9
Melbourne.................. 775 | 11 400 3| 769 515 o | 7811319 340|207 | 14 | 64
Adelaide ................. 861 | 11 429, 27 | 707 52:1| 493 | 64 { 1456 355|198 | 16 | 48
Sydney ......cooveverieeens 73'6 1 47'4) 3| 679 56°0| 56°0 | 87 | 135°3| 40°6) 568 | 23 | 48
Wellington ... ..| 69°0 3 450 10a| 629 53°1( 51°7 | 79 | 130°0| 340|391 [ 16 | 52
Auckland ......... 720 4 49°5| 5| 683 56°1 574 | 84 | 1290 47°0) 379 | 14 | 5°8
Jamaica, Kingston...... 873 7 672 1| 847 69:4| 682 | 80 1-29 6|55
Trinidad ......... ........ 920 7 640! 10 | 889 67-5| 70'6 | 84 | 153-0| 580 361 | 14 ...
Toronto ....... RTINS 693 8 22-41 2| 474 321 306 | 71 130} 427 | 14 [ 70
ey orunswick, 563 | 29| 611 3[450 | 246 23059 | ... | .. [230 1260
Mgr}itoba, Winl_liptEg ...] 363 | 30 07| 2375 16-3 2:30 | 14 |70
B’g;;‘l‘dgl‘:l‘:’.’}.‘ff'_ } 386 |28 | 314119 | 505 | 395 402 85| ... | .. |540 21|80

a And 11th,
REMARKS.
MarTa.—Mean temp. 58°°8 ; mean hourly velocity of wind 9°1 miles. L was seen
on 9th. J. ScoLEs.

Mauritius.—Mean temp. of air 1°°6 below, dew point 0°'9 above and rainfall
4-11in. above, their respective averages. Mean hourly velocity of wind 84 miles,
or 2'2 below average ; extremes, 254 on 30th, and 1'7 on 4th ; prevailing direction,
E.S.E. Lon 1lth and 15th; T and L on 12th, 14th, 19th and 20th ; acd T on 13th

and 26th. C. MeELpruM, F.R.S.
CevLoN, CoLoMmBo.—Thunderstorms occurred on 11 days, and lightning alone was
seen on 2 other days. J. C. H. Crarkeg, Lt.-Col. R.E.

Melbourne.—Thunderstorm on the 16th, and with heavy rain squalls on the 25th,
and lightning on six other days. Dense fog at 11 p.m. on the 30th.
R. L. J. ELLErY, F.R.S.
Adelaide.—Mean temp. 2°°8 below the average of 36 years. Good rains, general
over the settled districts of the colony; at Adelaide ‘34 in. more than the average.
Mean bar. the lowest on record, being 168 in. below the average.  C. Topp, F.R.8.
Sydney.—Temp. 2°°7 lower than, humidity 9 above, and rainfall ‘35in. less than,
the average. Thunder and lightning on 10 days. H. C. RusseLL, F.R.S.
Wellington.—The first part of the month was generally tine, with occasional
showers and prevailing N.W. winds, strong on 5th. From the 17th to the end of the
month very showery, rain falling every day; wind chiefly light from 8., and
very unpleasant weather. Fogs on 3 days. Slight earthquake on 21st, at 10.29 a.m.
Mean temp. 1°°0, and rainfall -39 in., above the average. R. B. Gork.
Auckland. —Commencement and close of the month fine, the remainder showery and
unsettled. Rainfall about half an inch, and mean temp. slightly, above the average.
T. F. CHEESEMAN.
Jamarca, KincstoN.—Fair, with a little R. Mean wind 92 miles per diem, or 24
more than the average. R. JorNsTONE,
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(For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.]

141

Div. STATION, Total | pjy, STATION. Total
Rain. Rain.
.

II. | Dorking, Abinger Hall.| 1°30 X1. | Builth, Abergwessin Vic.| 4'53
»» | Birchington, Thor ...... 256 s, | Rhayader, Nantgwilit..| 4-26
s | Brighton PrestonvilleRd| ... y»» | Corwen, Rhug ........... 334
,, | Hallsham .................. 470 »» | Carnarvon, Cocksidia ... 2-91
»» | Ryde, Thornbrough ...... 297 ,» | I. of Man, Douglas ...... 267
s, | Alton, Ashdell............ 226 XII. | Stoneykirk, ArdwellHo.| 2-44
ITI. | Oxford, Magdalen Col...; ‘52 »s | New Galloway, Glenlee| 2°32
,» | Banbury, Bloxham ...... 68 ,» | Melrose, Abbey Gate...| 1°13
ss | Northampton, Sedgebrook| 77 ] XIII. | N. Esk Res. [Penicuick]l 2-25
»s | Alconbury...... ... ... 65 ,» | Ediaburgh, Blacket Pl..| 1-67
,» | Wisbech, Bank House..| ‘70| XIV. | Glasgow, Queen’s Park.! 3°25
IV. | Southend ..........c....... 149 XV. | Islay, Gruinart School..| 4-95
,» | Harlow, Sheering ... .. 75| XVI. | Dollar........ ..cccvvvvenis 1:24
,s | Colchester, Lexden....... 1-08 ,» | Balquhidder, Stronvar..| 454
,- | Rendlesham Hall ...... 1-24 ,» | Coupar Angus Station.. | 1°10
vy | DISB v 87 ,» | Dunkeld, Inver Braan..| 1'39
. | Swaffham .................. 78 ,» | Dalnaspidal H.R.S, ...| 4-48
Salisbury, Alderbury...| 189 | XVII. | Keith H.R.S. ...... .....| 696
,» | Bishop’s Cannings ...... 1-35 . |Forres HR.S. ....... ...| 403
,» | Blandford, Whatcombe.| 2°41 XVIII. | Fearn, Lower Pitkerrie.| 2-80
,» | Ashburton, Holne Vic....| 3°85 ,» | Loch Shiel, Glenaladale| 13-03
»» | Okehampton, Oaklands.] 296 »» | N. Uist. Loch Maddy ...| 7°00
»» | Hartland Abbey ......... 348 ,» | Invergarry ............... 656
s» | Lynmouth, Glenthorne.| 3°90 ,,» | Aviemore H.R.S, ...... 372
,» | Probus, Lamellyn ...... 249 »» | Loch Ness, Drumnadrochit] 3°39
,» | Wincanton,StowellRec.| 227 | XIX. | Invershin .................. 3-34
.» | Weston-super-Mare ...... .. ,, | Scourie ...........oovenen... 814
VI. | Clifton, Pembroke Road| 1-81 ,, | Watten H.R.S, ......... 496
»» | Ross, The Graig ......... ‘89 XX. | Dunmanway,Coolkelure| 4-10
»» | Wem, Clive Vicarage ...| 1'84 ,» | Fermoy, Gas Works ...; 1:21
»» | Cheadle, The Heath Ho.| 2°76 ,» | Killarney, Woodlawn ...| ...
,» | Worcester, Diglis Lock| ... ,. | Tipperary, Henry Street| 2°52
.,» | Coventry, Coundon ..... 1:35 s» | Limerick, Kilcornan ...] 2:97
VII. | Ketton Hall [Stamford]| 1-20 5 | Enmis.....o . 850
»» | Grantham, Stainby ...... 110 ,, | Miltown Malbay......... 4:36
,» | Horncastle, Bucknall ...; ‘97| XXI. | Gorey, Courtown House| °70
,» | Worksop,Hodsck Priory} °85 ,» | Mullingar, Belvedere...| 1:54
VIII. | Neston, Hinderton ...... 268 ,» | Athlone, Twyford ...... 208
,» | Xnutsford, Heathside...| 2-64 ,» | Longford, Currygrane...| 167
,» | Lancaster, Rose Bank...| 4'88| XXII. | Galway, Queen’s Coll...| 1-83
»» | Broughton-in-Furness..| 765 ,» | Crossmolina, Enniscoe..| 3-84
IX. | Ripon, Mickley ......... 1-38 ,» | Collooney, Markree Obs.| 361
»» | Scarborough,South Chiff 152 ., | Ballinamore, Lawderdale| 2-42
.» | EastLayton[Darlington] 1-29 | XXIII | Lough Sheelin, Arley ..| 155
,» | Middleton, Mickleton..| 299 ,, | Warrenpoint ............ 1-41
X. | Haltwhistle, Unthank..| 3-07 ,» |Seaforde .................. 148
,» | Bamburgh.................. 2:12 ,s | Belfast, Springfield ......| 254
,,» | Newton Reigny ......... 3-07 ,» | Bushmills, Dandarave...| 453
XI. | Llanfrechfa Grange ..... 1:98 . | Stewartstown ............ 201
,» | Llandovery ...............| 369 ,» | Buncrana .................. 392
Castle Malgwyn ......... 2-07 LoughSwilly,Carrablagh| 546
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. No. of
RAINFALL. 5% || TEMPERATURE, [Nights

STATIONS. 33 below

Div. The Roman numerals denote the Differ- Grea'qest g g i s | @
[dihv.isio% of the Annual Tables t0 | Total | from 21?31'11(1);':; Zg Max. Min. 9|z

which each station belongs.] Fall. | average kil <P 2| &

1880-9, |Dpth| Date| ™ || Deg. |Date | Deg. [Date.|d |

inches.| inches. | in.

L London (Camden Square) ...| 107 |— 1-44| 22| 26 | 10 || 816 | 6 353|244 0|1

IL. Maidstone (Hunton Court)...| 2°57{— -02) 98| 29 | 12

’ Strathfield Turgiss ............ 1'43}— 1-02] 37| 8| .. ||7564( .. [|342|24]0 2
II1. Hitchin ...... ..ccooeviiiiniinens 1'10|— 1-40| 52| 8 | 11 || 77:0] 6 |370] 12 of. .
vy Winslow (Addington) ......... “751— 1-92| ‘19| 28 [ 10 ||80'0| 6 |330| 24| 0| 4
IV. Bury St. Edmunds (Westley)] 1-18({— 152 *45| 8 | 9 |[71-0| 7 |40°0| 24 | 0|...
’ Norwich (Cossey) ....oevvvrenn. 1:34/— 1-32| 501 27 [ 12 ||78:0| 6 |39°0! 3| 0f..

. Weymouth(LangtonHerring)| 2-:04(— 38| -74| 28 | 13 1 71:0| 7 | 40°0| 24 { 0f..

s | . | Torquay (Cary Green) ... ..... 1-27 581 28 1 12 || 745| 6 (390 24| 0} 0

,» | | Bodmin (Fore Street) ......... 362|— 85| 82| 28 | 18 || ... | ... | o | o]l
VL i Stroud (Upfield) ............... ‘90— 2:01{ 26| 28 | 13 || 78°0| 15 {410 21¢ 0]...
= ChurchStretton(Woolstaston) 2:09|— -41] -36(8,28/ 16 {| 735 5380|210 2
s |© 1 Tenbury (Orleton) ............ 1'32|— 1-29( 82| 28 |15 || 77-3| 6 |317|21{1 3
VIL{Z | Leicester (Barkby) ............ 174 90| 53| 8 [ 11 ||78-:0| 6 [30°0| 11d| 4| 7
” BOSEOR cev oo veenvreeesrrraanns 54|— 223 17| 8| 9| 770| 4360|220l

’s Hesley Hall [Tickhill]......... 1:22{— 94| *24] 7114 (770 4300121 1]..
VIIIL. Manchester(PlymouthGrove) 3-86|4+ -39| -85 8 (18 1800 5 |37°0| 20d| 0| ¢
IX. Wetherby (Ribston Hall) ..| 185}~ -611'02| 26 | 11
»» Skipton (Arncliﬂ'e) ............ 498 -22] 96 28 { 17 || ... [ .o ] L.

vy Hull {PearsonPark}) ..... ...... 1-81|— -63} 42126 [ 15 || 77°0{4,5{33°0| 12| 0} 8
X. Newcastle (Town Moor) ...... 180{— 98| 31125 [ 13 || ... | ... | ... | oo |L..loos

v \ Borrowdale (Seathwaite)...... 13911+ 2-18(2°26] 28 | 22 A I R e
X1 | ( Cardiff (Ely)ee.veeieiiniininnans 2064 |— 1:10] 911 28 | 15 || .. | .o | oo | e [
v (73 ) Haverfordwest .........o. oo 1°96|— 2-44} 52| 29 | 13 || 719 6 [285| 21 | 9 4

s | ) Aberystwith, Gogerddan ...... 5014 74, '76({ 28 | 16 || 74'0| 3 |30°0| 10 [.. ..,

v = { Llandudno.....c.cocov cvvevneen 2:88+ -66| 6520 |23 | 715| 4 |44-0(23|0;..
XIL Cargen [Dumfries] ............ 2°64|— -92( "46) 25 | 15 || 716 | 14 |32:0( 11 | 1j...
vy Jedburgh (Sunnyside)......... 194 — -75| 48| 8112 || 740 1[29°0| 12| 4|,..
X1V. Old Cumnock ..... .cooeunennnn 3:64|— 19| 487 28 | 20 (| ... | ..o oo | eee [oiens
XV. Lochgilphead (Kilmory)......| 515(4 -02| 50| 25 [ 20 || ... | ... |28°0] 9| 4]..
» | | Oban (Craigvarren) ............

s 17 | Mull (Quinish).................. 485 — 18 476,28/ 19 || ... |[...| .. e
XVI.|<¢ | Loch Leven Sluices ........... 160|— 1-19) 60| 30 | 7 ... | ...| oo | s |.ioe
’e § Dundee ( Eastern Necropolis) 1:60— 91| 50| 21 [ 15 || 75°8| 4 ]322| 23| 0|...
XVIL|Q | Braemar ..... ...| 346+ -60[1'26] 21 (22 [ 722 428811 3|11
., |3 | Aberdeen (Cranford) ... .....| 3-40| .. | -88| 21 {21 [730| 5310]|25]1}..
XVII Strome Ferry.......cooevvvrvunnen 8464 359(1°10| 12 | 23 || ... | ..
’y Cawdor [Nairn] ............... 4034 128]1-011 20 [ 22 || ... [ ... | ..o | oor fuleen
XIX Dunrobin .......cooiiiinin, 45514 196 75; 7|20 680| &5 |32:01! 281 1.,
’ \ S. Ronaldsay (Roeberry)...... 4-88 |4 2:22| '97{ 12 {23 ||66°0] 5 |34°0| 221 0l...
XX. Darrynane Abbey............... 367 71 6| 20 UURE S I
v Waterford (Brook Lodge) ...| 1'21|— 1'71| *25| 27 | 14 || 730 2 [80-0| 21 | 1]...

»» |8 | O’Briensbridge (Ross) ...... 2:77] ... | 63 29 | 14 |[ 70083, 4[320{ 21 | 1i...
XXI.|% | Carlow (Browne’s Hill) ...... 1:271— 1'55] 20| 6a| 14 || ... SRR O I
4 j Dublin (FitzWilliam Square)] 73|— 1'24[ '17{ 6 | 14 || 72°0| 5 (382 21 }{ 0] 2
XXI1l.|= } Ballinasloe ..... o reereaennea 1:60|— 1-19( 27| 7| 17 || 68:013,4/]830| 12| 0|...
,» = | Clifden (Kylemore) ......... .. 4821 ... (531251190 ..o | oo ] .
X111 Waringstown .........cce.uuee 1-87|— 1°29{ 44| 6| 14 |[76°0] 4 [34'0| 10¢ 0] 2
’ Londonderry (Creggan Res.).| 469+ 91 60| 203| 24 OTR [ P
.. |t Omagh (Edenfel) ..o............ 2-77|— 61| 35| 22 | 21 [ 730 360 ol o

aAnd 28 & 29. bAnd 25. ¢ And 24. d And 21. e And 11. fAnd 14,

-+S8hows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON SEPTEMBER, 1893.

ABBREVIATIONS, —Bar, for Barometer; Ther, for Thermometer; Max. for Maximum ; Min. for
Minimum; T for Thunder; L for Lightning; T 8for Thunderstorm ; R for Rain; Hfor Hail ;
§ for Snow.

ENGLAND.

STRATHFIELD TuUrcIss.—This month kept up the peculiarity of the season,
being warm, bright, and dry. The flower world all passed and gone in earlier
months, but the insects and birds flourished amazingly. TL and H on the 8th.

HiTcHIN. —8 on the 23rd.

ADDINGTON.—Another month of dry weather. From lst to 24th not quite
one-quarter of an inch fell ; after the 24th a little R each day to the 29th.
Total fall the least registered in September since the observations commenced
in 1871. The 5th, 6th, 7th, and 14th very fine, hot days ; nights of 13th, 21st,
24th, and 25th, very cold, tender plants being cut down on 24th. Total B
from January lst ‘30 in. more than in the corresponding period of 1892,

Bury St. EpMUNDS.—A hot, dry month, and rain much wanted. Many
complaints of want of water from heavy land parishes, wells and ponds being
dry. Distant T on 27th.

LaxeroN HERRING.—The first half of the month was fine and dry, and up
to the 19th the drought was as severely felt as at any time of the year, but in
the last three days 1°14in, of Rfell. Mean temp. at9 a.m. (58°'3) 0°-3 above the
average. T on the 8th and 22nd.

Bopmix, Fork STREET. —Dry and hot for the first five days, then showers to
the 10th, followed by a dry week, and then R again to the end. Cold from
the 18th to the 26th, and H, more than half an inch deep, on the 21st.

STrRoUD, UPFIELD.—T and L at night on 8th. L and T in afternoon on 22nd.

WooLsTasToN. —The early part of the month was very hot and dry. A
sharp storm of T and L occurred on the 8th, after which it became much
colder, and for some days after the 20th very cold. Mean temp. 55°°4.

TENBURY, ORLETON.—Very fine and warm till the 20th, with many hot
days and practically no B. From the 20th to the end much colder. Mean
temp. of the month about 0°7 above the average. Slight frosts on the 12th,
13th, and 21st. Fog on 11th, 16th, and 21st. T on 22nd.

LErcesTer, BARKBY.—Still very dry ; great scarcity of water. Mean temp.
of the month 55°. L and T on 8th, 23rd, and 27th.

MANCHESTER.—From the 2nd to the 5th summer weather prevailed. On the
8th a heavy T8 occurred, and damage was done to a building in Market Street.
Fine autumn weather on 7th, 9th, 10th, and 11th. Thick fog till 10 a.m. on
12th. DMean temp. 55°°3.

HuLL, PEARSON PARk. —T88, with H, 8, and B on 8th and 23rd, and with R
only on 27th.

WALES.

HAVERFORDWEST.—During the first seven days very fine bright weather pre-
vailed, the temp. on four days rising to 70°. Some R fell in the second week,
and the weather, though fine and bright, was much cooler. It was again very
fine and warm to the 20th, the temp. rising to 69°2 on 16th, but on 2lst the
max. was only 5899, and frost on that and the following night killed
dahlias, &c. During the remainder of the month broken weather prevailed,
with a falling bar. Prevailing winds N.W.;, W., and S.E.

GoGERDDAN. —Very changeable throughout, with H storms and T about the
22nd.

SCOTLAND.

CarceN. —The weather during the month was exceedingly variable, In the
first week the temp. was considerably above the average, while in the second
week it was much below it. A considerable fall of 8 took place on the 23rd,
and heavy H showers occurred on 21st. Mean temp. 1°°5 below the average.
T on 18th, 21st, and 30th. L on 29th and 30th. Ripe strawberries were
gathered, and rhododendrons, azaleas, honeysuckle, laburnum, and wild roses
flowered.
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JEDBURGH,—The temp. fell considerably after the 10th, though the pre-
vailing wind was S.W. Cereals all got in in good order, and fully average
crops.

OpLD Cumyock.—T on the 8th and 29th. H on 22nd.

CAWDOR.—S8 at night or 22nd, and H on 25th.

RoEBERRY.—The first ten days fine, afterwards wet and cold. Mean
temp. 47°°8

IRELAND.

DARRYNANE ABBEY.—A fairly good month, with rainfall below the average.
Strong N.W. gale, with T and vivid L at night on 7th. Strong N.W. gale and
heavy sea on 29th.

WATERFORD, Brook LoDGE.—Snow on Knockmealdown mountains on 20th.
Heliotropes, begonias, and dahlias damaged by frost on 21st.

O’BRIENSBRIDGE, Ross.—More than half the month very fine ; licht showers
on three days, and copious rains on 11 days. Much variation of temp., the
first frost occurring on 21st.

DusLix.—Favourable throughout. A month of average temp., with fresh
W. and N.W. winds and frequent showers, but no heavy rains. At times the
nights were very sharp and even frosty, but there was much bright sunshine
by day. Mean temp. 55°*9. High winds were recorded on 14 days, but
there were no gales. Aurora on 1st; L on 8th and 2]st.

OMAGH, EpENFEL. —The month commenced with fine summer-like weather,
which, with a short break, continued for a fortnight. Thenceforward it was
generally raw, rainy, and unsettled, with low night temp., but no frost.
There was a cousiderable second display of rhododendron and apple blossom,
with some excellent ripe strawberries.

NEWSPAPER METEOROLOGY.
To the Editor of the Meteorological Magazine.

SIR,—\With reference to the returns of maximum temperatures,
August 13th to 19th, in your Magazine of this month, and your
remark as to the desirability of verified instruments being used, and
placed in a similar position, I hope that this most important sugges-
tion will induce all observers who send their results to you to state
specifically the kind of stand or “screen” they use, and the maker
of their instruments. I presume it is hopeless to expect similar in-
formation to be sent to the public press generally by the numerous
contributors of meteorological data. My thermometers have been
for some years in a Stevenson screen, and my maximum in the hot
week last month, viz.,, 86°°0, entirely corroborates your remark as to
readings above 90° being confined to the eastern parts of England ;
but an observer residing within five miles (in a direct line) of this
place, and at a very similar altitude, reported to a local paper of
considerable circulation a maximum of over 90° in the same week,
without, of course, giving any particulars as to his thermometer or
its position. It is much to be regretted that such confusing data
should be published, as tending to most misleading and fallacious
records of meteorological phenomena being circulated and preserved
in the public press, for many people make a practice of cutting out
these paragraphs and keeping them as « record of a very hot or a very
cold season, as the case may be.—Yours very faithfully

B. T. GRIFFITH- BOSCA\VEN

Trevalyn Hall, Rossett, North Wales, Sept. 30th, 1893.
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RAINFALL IN PERSIA.

WE have just been favoured by Mr. A. Hontum Schwindler with the
results of his rainfall measurements since he began them at Teheran,
in November, 1891. The gauge is about 4} inches in diameter, and
having been supplied by Dr. Hann, is no doubt perfectly accurate ;
the receiving surface is 13 inches above ground and 3,850 feet above
sea-level. 1t is in a large garden, and unsheltered except slightly
from the S., from which quarter rain rarely falls.

Mr. Schwindler makes the following remark :—

*“The rainfall here was formerly very much less, say up to 10 or 11
years ago ; it then did not, I think, exceed five inches per annum,
but it is now about ten. The great increase is no doubt due to the
many gardens which have sprung up within the last 10 years in, and
outside, the city, and perbaps also to the formation, 10 years ago,
of a lake 50 miles south of Teheran. The lake has a length of 22
miles, and is from 3 to 6 miles broad.”

The following are the returns converted into English inches :—

YEAR, Jan. Feb, Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. YEAER.
in. in. in. in. in. in. in. in. in., in. in. in. in,

1891 ... — — — —_ = = = = = -- 134276 —
1892 ...129 -75 1+43 103 ‘14 -00 00 00 -00 -71 323 87 945
1893 ... 216 25 ‘63 267 ‘39 00 06 53

We were under the impression that these were the first observa-
tions made in Teheran, but that appears not to be the case.

We append all the Persian rainfall returns of which we are aware.
If any of our readers can tell us of any more, we shall be glad to add
them in a subsequent number. We can trace in the vast territory of the
Shah only the following localities where any records have been kept :—

Ooromigh in the N.'W. Latitude 37° 28’ N., Longitude 45° 8' E,,
and 7,334 feet above the sea.

According to Loomis, a record for one year (he does not say
which) was kept here, and the total was 2151 inches.

Bushire, on the Eastern shore of the Persian Gulf. Latitude
28° 59’ N., Longitude 50° 49" E., and 25 ft. above sea.

Observations have been made here regularly from 1878 onwards,
and published in the annual volumes on the Meteorology of India.

VOL. XXVIIIL L
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We have extracted them all, and append them with the mean for the
whole period :—

Yzar, Jan. Feb. Mar. April. May. June. July. Aug. Sep. Oct. Nov. Dec. YEAR.
in. in, in, in. in, in. in. in. in, in. in, in. in.
1878...2°12 213 26 ‘35 00 -00 00 -00 -00 ‘00 -00 00 486
1879...171 167 142 36 -00 -00 -00 ‘00 -00 -00 -00 121 637
1880... ‘39 401 ‘14 -15 00 °00 ‘00 00 00 -00 1'35 12-67 1871
1881... ‘13 454 97 22 -00 ‘00 -00 ‘00 -00 00 257 1:36 979
1882...2°26 66 98 152 -00 +00 ‘00 -00 -00 00 ‘00 1-61 703
1883...4°01 555 47 106 00 -00 00 -00 -00 -00 202 897 22-08
1884...2°20 399 77 195 00 00 ‘00 00 ‘00 -00 159 4:05 1455
1885..12°90 4-73 192 170 00 -06 -00 -00 -00 -00 ‘16 224 23-65
1886...3'74 666 62 -50 ‘00 ‘00 ‘00 00 -00 ‘00 -00 -76 12:28
1887...3'44 99 ‘17 00 00 -00 ‘00 -00 00 -00 1-12 7-16 12-88
1888...4'99 213 23 42 -0 ‘00 00 -00 ‘00 -00 237 1-13 1127
1889...4'86 87 72 00 12 00 ‘00 -00 ‘00 -00 ‘00 02 659
1890...2°07 187 361 212 -00 -00 00 00 00 -00 195 674 1836

Mean 345 306 94 80 -0l 00 00 ‘00 -00 <00 101 369 1296

Lastly, we have in the “ Annalen” issued by the Russian Govern-
ment a series of observations made at Teheran between 1883 and
1890. Strictly speaking, they were not all made in Teheran, but for
all practical purposes they may be so regarded. It is generally
known that the Persian Gulf is almost, if not quite, the hottest
place in the world. Teheran is far from the Gulf, and nearly
4,000 feet above it, but Teheran itself is so hot and dry in the
summer that it is deserted by all who are able; and the observer,
Dr. Tscherepnin, who was probably attached to the Russian Embassy,
always left Teheran in the last week of May, and did not return
until some time in September or October, and he took his instruments
with him. He did not go far, only to Sergende, about 8 miles N.,
and about a thousand feet higher. In all ordinary cases such a
removal would have been fatal to the value of the record, but while
Dr. Tscherepnin was at Sergende the rainfall was usually infini-
tesimal. We therefore treat the observations as if all made in
Teheran. At Teheran the gauge was 5 ft. above the ground, and
at Sergende in a raised garden, which was 10 ft. above the general
level. Dr. Tscherepnin died rather suddenly on July 18th, 1888,
and after a few fragmentary observations the record seems to have

terminated.

Monthly Rainfall at Teheran, Lat. 35° 41’ N., Lon.51° 25’ E., AlL. 3,714 f?

Yrar., Jan. Feb. Mar. April. May. June. July. Aug. Sep. Oct. Nov. Dec, YEAR.
in, in. in. in, imn. in. in. in. i in.

in. in, in, in.
1883.. — — — - — — — — — — — 4T —
1884...322 243 1-38 126 -63 35 00 -00 00 ‘62 <52 -79 11-20
188s5... 382 -49 1-81 251 229 102 00 00 °-16 43 -9+ 42 13'89
1886... ‘74 315 185 222 -19 00 00 00 00 20 -85 129 10-49

1887...179 481 78 71 °15 00 ‘00 ‘00 ‘00 ‘65 04 2:05 1098

1888... 71 272 188 94104 04 04 31 ‘00 — 142 — —
88... — — - - = = - = —- = = — -
18go... — — —_ — 43 13 29 08 ‘04 -— 52296 —

Mean 2:39 272 146 168 -81 34 <00 00 04 -47 59 1'14 1164
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Of stations outside Persia, but useful from their proximity, there
are two :—

Lenkoran, on the Russian shore of the Caspian, in Lat. 38°46’ N.,
and in Lon. 48° 51’ E., where observations made for the nine
vears. 1848-56, gave a mean of 47-40 inches, and for the six years,
1874-78 and 1880, gave 45-00. The average monthly values are
about as under*:—

Jan, Feb. March. April. May. June. July., Aug. Sept. Oct. Nov. Dec
in. in. in., in. in. in. in. in. in. in, in. in,
4:37 283 366 267 153 87 116 191 815 870 665 437

Mascat (or Muscat) on the Western shore of the Persian Gulf, in
Lat. 23° 29’ N, and Lon. 58° 33’ E., where the fall in the season
1833-84 was 7-24 inches, and in 1884-5, 4-98 inches, scarcely any
rain falling except between November and March, both inclusive.

The foregoing returns are insuflicient to establish definite conclu-
sions, but to us they seem to show :—

(1.) That as the new observations at Teheran indicate a mean
fall of about 10 inches, and the old Russian observa-
tions at Teheran indicate a mean fall of about 11 inches,
the fall there is probably between 10 and 12 inches.

(2.) That nearly all of it falls in the winter half of the year.

(3.) That N. of the great mountain range between Teheran
and the Caspian the fall is nearly four times as great,
and although the fall in summer is small, it is there
much greater than in Persia.

(4.) That at Bushire, on the Eastern shore of the Persian
Gulf, the fall, both as to amount and distribution,
much resembles that at Teheran.

(5.) That at the S.\V. extremity of the Persian Gulf, at
Muscat, the fall is very small, and analogous to that
at Kurrachee (Karachi).

In conclusion, we must express our regret that, from Ispahan (the
Oxford and the Cambridge of Persia) there are no records to be
found. From the position which our correspondent, Mr. Hontum
Schwindler, holds, we think it not improbable that he may be able
to induce some one at Ispahan to take up the subject. It would be
to the credit of Persia, and to the benefit of all students of physical
geography and climatology, if he should do this.

THEOPHRASTUS.

It will be remembered that last year we mentioned that the transla-
tion of the two treatises by Theophrastus, “ Concerning Winds ” and
“Of the Signs of Rain, &c.,” had been undertaken by Mr. J. G.
Wood. The translation is completed, and a form is enclosed with
this Magazine which those who desire a copy are requested to fill up
and return.

* Die Regen-verhiltnisse des Russischen Reiches von H. Wild, 1887,
L 2
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THE BRITISH ASSOCIATION AT NOTTINGHAM.

THE above meeting, in spite of the great zeal of, and the very excel-
lent arrangements made by, the local secretaries, was not nearly equal
to that held in the same town in 1866, as is sufficiently indicated by
the fact that in 1866 there was £1,751 voted as grants for scientific
purposes, and in 1893 there was only £705 available for similar
objects—a decrease of 60 per cent.

This is not the place to discuss the causes of this decline ; we have
to deal merely with the papers, and to report those which fell most
nearly within the province of this Magazine.

SOLAR RADIATION.

The ninth report of the Committee on the Best Means of Recording the
Direct Intensity of Solar Radiation, was read by its author, Professor McLeod.
The work does not advance very much. Mr. Casella has constructed a ther-
mometer with a lenticular bulb, colourless, and not green glass. On May 22nd,
the green and white bulbs were tested, and it was found that the white bulb
indicated an excess—above the temperature of the case-—of only two thirds of
that marked by the green thermometer. This is no disadvantage ; it rather
facilitates the reduction of the results. As the simultaneous observation of the
three thermometers is not an easy operation, an attempt has been made to re-
place them by two thermo-electric junctions. If such an instrument, in
connection with a galvanometer, could be made photographically self-recording,
we should have a real intensity meter. Ordinary galvanometers would not be
suitable, being influenced by earth magnetism and other magnetic disturbances.
Experiments with a D’Arsonval galvanometer have so far not given satisfactory
results.

PHOTOGRAPHY OF METEOROLOGICAL PHENOMENA.

The third report of the Committee on the Application of Photography to the
Elucidation of Meteorological Phenomena, drawn up by Mr. A. W. Clayden,
the secretary, was read in his absence by the chairman, Mr. G. J. Symons,
F.R.S. Owing to the new duties of the secretary, who had been appointed
principal of the Technical and University Extension College at Exeter, the work
had prograssed slowly. A good deal of work has been done, however, and
wider interest is being taken in the matter. The double film plates do not
appear to offer special advantages for cloud photography, so that the black
mirror and the slow plate are recommended. Mr. Greenwood Pim has sent
excellent photographs of clouds on the High Alps The collection of cloud
photographs is so extensive that only pictures of high-level clouds are solicited.
As to the classification of clouds, no general understanding has been arrived a,
s0 that the report recommends the division of clouds simply into three groups—
cumulus, stratus, cirrus—and the grouping of the varieties by numbers. The
lightning photographs confirm the author’s views about the narrow ribbon
structure, which seems to represent the true form of the flash. This question
is discussed at some length. Mr. Clayden distinguishes between the flash,
lasting a mere fraction of a second, though longer than generally assumed, and
not resolvable into components, and the discharge, consisting of series of flashes,
following about the same or related paths with considerable rapidity, and
lasting, altogether, two and three, up to seven seconds. This Mr. Clayden
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determined, with the aid of Mrs. Clayden, by observing the second hand of
his watch. The hands moved steadily, not in a series of jerks, as would have
been the case if the continuity of illumination had been an illusion due to per-
sistence of vision. Swaying tree tops and other objects can also be watched.
An argument commonly advanced to prove that all duplicated flashes are due
to movement of the camera, is that the track to be followed by successive
flashes is marked out by the first, which creates a path of minimum resistance
in the form of a partial vacuum. But such a tube of rarefied air would be
moved by the wind. Velocities of 3, 18, and 34 miles an hour would in one
second cause a displacement of 4 ft., 26 ft., and 50 ft., and in three seconds, of
13 ft., 79 ft., and 150 ft. Mr. Clayden thinks that the bends and breaks in
flashes, especially near the ground, are caused by these air currents, and that
the major thickness of the ribbon in one particular direction need not be
ascribed to marginal deformation and focal errors. The flashes of one discharge
vary in brilliancy ; the persistent luminosity may be the flame of burning
nitrogen. For the completion of an atlas of typical clouds, the Committee
asked for a grant of £35, last year’s grant of £15 not having been drawn. [But
they did not get it. —EDb.]
The full report of the Committee on
EARTH TREMORS,

an abstract of which was communicated by Mr. Symons, will be a valuable con-
tribution to this literature. Brief accounts are given of Wolf’s nadirane,
Bertelli’s tromometer, Milne’s tremor recorder, and detailed descriptions of the
new bifilar pendulum of Mr. Horace Darwin, and of the horizontal pendulum
of Dr. E. von Rebeur-Paschwitz. Mr. H. Darwin’s instrument was shown
by the inventor. It is a simplified form of the one used by himself and
Professor G. H. Darwin twelve years ago at Cambridge. The mirror forms the
bob of a pendulum, and is suspended by two hooks on fine silver wire, the ends
of which are attached to supports which are about 12 in. apart in a vertical and
1-200th of an inch in a horizontal direction. Any tilt of the ground will cause the
upper support to move through a greater distance than the lower, and will pro-
duce a deflection of the mirror unless the movement be along a line parallel to
its plane. The mirror and its frame are inclosed in a brass tube, little wider
than the mirror, filled with paraffin oil. This arrangement makes the mirror
dead-beat and insensible to vibrations of a short period, such as produced by
passing carts or trains and by neighbouring earthquakes, whilst the instrument
would indicate the dying-out pulsations of an earthquake, slow secular changes
of level, and tilts arising from atmospheric pressure. Such an instrument has,
since April, been put up by the secretary, Mr. Davison, who was not present,
in the cellar of his house at Birmingham. The observations are made with a
telescope and a gas jet 10 ft. away. A movement of less than 1-300th of a second
can be detected, that is, the vertical angle of an isosceles triangle of 1in. base
and 1,000 miles length of side. The heat effects are very troublesome ; the gas
jet expands the brass tubes, causing an apparent tilt in one direction, and
generates convection currents in the paraffin, giving rise to a far greater deflec-
tion in the other sense. For photographic reproduction an induction spark will
therefore have to be used.  Dr. Copeland will fit up such an instrument in the
new observatory being built near Edinburgh. Mr, Horace Darwin described a
newer and smaller instrument, about 1 ft. high, devised by Mr. Davison, in
which extraordinary precautions are taken to avoid all heat effects and other
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disturbances. To bring the points of supports into as nearly a vertical position
as desirable, levers of 10 {t. ending in left and right-handed screws are turned ;
the frame of the mirror is adjusted by means of a screw under the control of a
pneumatic bell arrangement of Mr. Horace Darwin’s. Professor Oliver Lodge
recommended water vapour for the chamber, and the rotating screen of Mr.
Boys for equalising radiation from right and left, giving a uniform though not
constant temperatare. Diurnal tremors, he thought, might be charged to the
tides ; he suspected that something of the kind happened at Birkenhead and
Liverpool. Mr. Ranyard objected that there should be two tremors instead of
one daily in that case ; Professor Everett believed in expansion of the earth’s
crust.
The next report, read by Professor Milne, F.R.8.,

EARTHQUAKE AND VOLCANIC PHENOMENA OF JAPAN,

dealt with the same problems, and contained little about what people generally
understand by earthquakes and volecanoes. The report records hundreds of
observations for each different group, made by means of the Gray-Milne seis-
mograph, and by the horizontal pendulum, for continuous photographic record,
which Professor Milne last year described as new, but which he soon afterwards
learned had been used for some time by Dr. von Rebeur-Paschwitz, at Potsdam
and elsewhere. Througheout the report;, parallels are drawn between the
observations of Dr. von Paschwitz and Professor Milne. The former’s pendula
are heavy and adjusted for periods of 12 and 18 seconds, Professor Milne’s
exceedingly light. The report discusses daily tiltings, temperature and baro-
metric effects, possible relationship with magnetic movements, and geologic
structure. The direction of the earthquakes is gencrally at right angles to the
mountain side, as if the sides moved like the sides of a roof hinged to its ridge.
Earthquakes are so frequent in Japan that chemical balances by Oertling and
Bunge could be used as indicators ; at times, any accurate quantitative work,
as well as astronomical observations, become impossible. The list of earth-
quakes for February, 1893, numbers 101. These earthquakes have the nasty
habit by their horizontal reciprocating motion of snapping, walls and piers at
the base. Now Professor Tatsumo has calculated the proper section for such
structures, and built walls, and Mr. C. A. W. Pownall, M.I.C.E., has con-
structed brick arches for the bridges of the Usui Pass, about 110 ft. high, which
as yet have answered very well ; these piers taper in curves from the base
upwards.

BEN NEVIS.

An abstract of the report of the Ben Nevis Committee was given by Dr.
Peddie. The pressure curves for clear and for foggy weather are quite distinct.
Between 7 p.m. and 4 a.m., fog pressure is higher than with clear sky, and
attains its maximum at midnight ; between 5 a.m. and 6 p.m. fog pressure is
lower, the minimum being about noon. During anti-cyclonic periods, the tem-
perature difference between the observatory at the top and at the foot becomes
less ; occasionally a higher temperature is registered at Ben Nevis, When the
anti-cyclone gives way, the temperatures assume their normal difference.
These alterations can be brought about by a fall of temperature at the top, ora

rise at Fort William, the temperature of the other observatory remaining
stationary.
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SUNSPOTS AND AIR TEMPERATURE.
To the Editor of the Meteorological Magazine.

Sir,—I willingly comply with “ W. E’s” request. The years
taken as maximum sunspot years are these :—1769, 1778, 1788,
1804, 1816, 1830, 1837, 1848, 1860, 1870, 1883. Those taken as
minimum :—1766, 1775, 1784, 1798, 1810, 1823, 1833, 1843, 1856,
1867, 1878, 1889.

It is generally understood, I believe, that whatever correspondence
may have been noticed, in these regions, between variations of air
temperature and those of sunspots, there has been, in recent years, a
plain departure from it. The point I wanted to consider was
whether, taking as long a series of years as possible, one would find
a clear balance of temperature on one side or the other.

It occurred to me lately to look through the Annual Summary, and
note in how many weeks of each year the mean temperature for the
week rose above some given limit. I do not know whether you will
consider the following results of this somewhat rough mode of
measurement worth giving. The figures relate to 65° as limit ; and
I have smoothed them by means of three-year averages :—

Mean temp. Mean temp.
of week Smoothed. of week Smoothed.
over 65°, over 65°,
1860...... o ... 1877...... o ... 30
1861...... 1 -3 1878...... 4 ... 1-3
1862 ...... 0 ... 7 1879...... 0o ... 17
1863 ...... 1 7 1880...... ) 1-3
1864 ...... 1 20 1881...... 3 ... 13
1865 ...... 4 ... 23 1882...... 0 ... 10
1866 ...... 2 L. 2:3 1883...... [ 1-7
1867 ...... ) 33 1884....... 5 ... 20
1868...... 7 L 37 1885 ...... 1 27
1869...... 3 . 43 1886...... 2 L 27
1870...... 3 .. 30 1887...... b 23
1871...... 3 ... 2-7 1888 ...... 0 ... 1-7
1872...... 2 . 2-3 1889...... o ... 0
1873 ..... 2 .. 20 18g0.. ... e ... ‘0
1874 ...... 2 ... 20 1891...... 0o ... 0
1875 ...... 2 .. 30 1892 ...... o ... 13
1876 ...... 5 ... 23 1893 ...... 4 ... —_

These figures cannot be thought favourable on the whole to the
view in question. The recent group of cool summers is well remem-
bered ; but from the present point of view we seem to have had a
sort of cooling process since the end of the sixties. The smoothed
curve has three waves, culminating in 1869, 1875 (or 1877), and
1885 (or 1886), with the decreasing values 43, 30, 2:7; while
minima occur at 1873 (or 1874), 1882, and (say) 1889, with values
20, 10, 0. This is, of course, only one way of looking at the
matter.— Yours faithfully,

A.B. M.
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THE RECENT EARTHQUAKE.
To the Editor of the Meteorological Magazine.

Sir,—Will you allow me to ask the help of your readers in obtain-
ing materials for a memoir on the recent earthquake felt in Wales
and the West of England on November 2nd ?

My object in this memoir is to trace as accurately as possible the
boundary of the area over which the shock was felt, or the
accompanying sound heard, and to draw lines through all places at
which the shock was of approximately the same intensity. It would
be of great service to know simply the names of as many places as
possible where the shock was felt, or the accompanying sound heard.
Still more useful would it be to have answers to any of the questions
printed below, especially to those numbered 2, 3, 5 and 6. 1 shall
be most glad and thankful to receive accounts from any places what-
ever ; and I may add that no exact account, however scanty the
information given, can fail to possess some value, or to help in
throwing light on the nature and origin of the shock.

1.—Name of the place where the earthquake was observed.

2.—Time at which it was felt, if possible to the nearest minute.

3.—Nature of the shock: (z) Were two distinet shocks felt,
separated by an interval of a few seconds? (&) If so, which
was the stronger? (c) What was the the duration of each, and
of the interval between them ? (d) Was the sound heard during
this interval ?

4.—How many seconds did the shock last, not including the
accompanying sound ?

5.—Was the shock strong enough () to make doors, win-
dows, fire-irons, crockery, &c., rattle ; (b) to cause the chair, &c.,
on which the observer was resting to be perceptibly raised or
moved ; (¢) to make chandeliers, pictures, &c., swing, or to stop
clocks ?

6.— (@) Was the shock accompanied by any unusual rumbling
sound ; and, if so, what did it resemble ? () Did the beginning
of the sound precede, coincide with, or follow, the beginning of
the shock, and by how many seconds ? (c) Did the end of the
sound precede, coincide with, or follow, the end of the shock,
and by how many seconds? (d) Were the strongest vibrations
felt before, at, or after the instant when the sound was loudest,
and by how many seconds !

Yours obediently, CHARLES DAVISON.

373, Gillott Road, Birmingham.

P.8.—At the Editor’s request, I add a few lines as to the extent
of the area disturbed by this earthquake. As far as I can judge from
a hasty glance at the records already received, the disturbed area
seems to have been nearly, but not quite, the same as that of the
earthquake of August 18th, 1892. If anything, it is somewhat
greater ; but this may be due to the occurrence of the shock at a
more favourable hour for observation. It was certainly noticed
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further both to the east, north and west, having been felt at Bourne-
mouth, Marlborough and Birmingham, at several places in the south
of Lancashire, and in Ireland, in the counties of Kilkenny and
Waterford. On the other hand, it was, I believe, less perceptible in
the south of Cornwall than the shock of last year, and this seems to
point to a more northerly position for the centre of disturbance.

THE DROUGHT AND HEAT OF 1893.
To the Editor of the Meteorological Magazine.

SirR,—The drought which ended for a time on 21st June, being
followed by nearly the average rainfall during July, reasserted itself
early in August—the 22 days from 5th to 26th of August inclusive
only yielding 0-20 in. of rain, and the first 15 days of September
only 0°12 in.

The following figures show how remarkably dry each of the first
three quarters of the year has been ; while the total of 9:39 in. for
the 9 months is probably the smallest on record :—

1. m.

January  ...... 1-46
February ...... 2-99 2 485
March ... 40
April ... ‘08
May ... -36 % ...... 1-42
June ... 98 _—

Half Year = 627
July ... 173
August ... 425 L. 312
September ...... 97 —_—

Nine Months = 9-39

The exceptional heat of 6th to 22nd August also deserves record-
ing—the maxima of the 17 consecutive days ranging from 75°7 to
93°-7, a mean max. of 83°9 for that period ; of just 85° for the 15
days from 7th to 21st; and of 87°1 for the 11 days from 8th to
18th, the mean temperature of the same 11 days being 72°'1, and the
hottest day of all the 18th, with a max. of 93°7, the very remark-
able min. of 68°5, and a mean of 81°1,

All my thermometers are on a Glaisher stand.

The effects of such a season on vegetation have been in many cases
phenomenal. For instance, there is a good second crop of ripe
strawberries early in October at Eastbourne, Hampstead, Cambridge,
and elsewhere.——Yours truly, PERCY BICKNELL.

Foxgrove, Beckenham, October, 1893.

P.S.—In the middle of the month strawberries were abundant in
the Cambridge market, one grower (at Histon) alone gathering over
a ton ; while gooseberries were said to be not long over, and apple
trees to be bearing a second crop of fruit then “as large as walnuts.”
Strawberries continued plentiful almost to the end of the month, and
fine raspberries were gathered in Cambridge and Lancashire, and as

late as the 29th near Ongar, Essex.
October 31st.
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OCTOBER RASPBLERRIES AND STRAWBERRIES.
To the Editor of the Meteorological Magazine.
SIR,—You will be interested to hear that a small dish of ripe
raspberries was gathered in the garden here on October 27th.—

Yours faithfully,
R. C. CANN LIPPINCOTT.
Ocer Court, near Bristol, October 31st, 1893.

[We add the following confirmatory notes from the Jowrnal of
Horticulture.—ED. |

Whitcroft, Pershore, Worcestershire.—1 have picked several small
dishes of raspberries this month, finer and quite as good flavoured
as they were in the summer, and very highly coloured. I also
gathered some on October 27th.—JAs. WICKETTS.

Hollingbowrne House, Maidstone, Kent.—On September 18th I
gathered a good dish of ripe raspberries, left others, some just
colouring, but whether they will ripen is a question. The fruit is
from the summer fruiting varieties, but the crop was a very light
one, the hot dry season haviug a great effect upon this particular
fruit.—G. R. HEMMINGS.

Cambridge, October 24th.— As an illustration of the very exceptional
character of the season we forward some fresh gathered strawberries,
being now busy picking and preserving our second crop this year.
We have already, during October, gathered 1 ton 5 cwt., and as the
plants have still a large quantity of blossom and green fruit, we
expect to be able to pick double the weight if this mild weather
continues.—S. CHIVERS & SONS.

The Gardens, Brockley Hall, Kent.—During the last week in
September and up to the present time I have gathered about four
and half dozen of ripe strawberries from plants grown out of doors.
I have noticed only two sorts fruiting-—viz., ¢ Black Prince’ and
“Vicomtesse Héricart de Thury,” although one plant of ‘Latest of AlIl’
bore two or three fruit. Some of the fruit were quite equal in
flavour and size to those of the summer. To-day (October 25th) I
find that there are about one and half dozen of good sized fruits,
but many have decayed during the wet weather.——G. WALLIS.

REVIEWS.

Pubblicuzioni della Specola Vaticana. Fascicolo II. and IIL, 4to:
Tipografia Vaticana, Roma, 1891 and 1893, xxii.-306 pages and
20 plates ; and xxx.~-442 pages and 39 plates.

WE cannot trace having received or noticed Fascicolo I. of this ex-

cellent series, but we can speak most highly of the two which we

have. Everyone who has ever had the pleasure of meeting Padre

Denza, knows what energy he throws into all that he undertakes.

When, therefore, the present Pontiff, Leo XIIL., had decided that the

observatory at the Vatican—originally founded in 1582 by Pope
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Gregory XIIL*—should be rebuilt and equipped with good instru-
ments, and that Padre Denza should be the Director, there was no
doubt as to the quality or quantity of the work which would be
issued from it.

The present volumes amply confirm our anticipations. In materials,
in printing, and especially in the abundance and beauty of their
illustrations, they have few rivals. As regards the plates of clouds
by Signor Manucci in Fascicolo III., we have seen nothing approach-
ing them for beauty and for fidelity.

The work of the observatory is divided into sections— Astronomy
and Meteorology, to which Terrestrial Magnetism has been added.
The observatory is housed in two separate buildings—one in the
Vatican, in the old observatory of Pope Gregory, and the other in
the Leonine Tower on the top of the hill. As far as we can gather,
it appears that the whole cost of fitting up the buildings, and pro-
viding splendid instruments, and of the endowment, has been defrayed
personally by the present Pope, either out of his own resources,
or from the offerings forwarded at his Jubilee. Be that as it may, it
is beyond all question that it is to Leo XIIL that science is indebted
for the establishment of a first-class observatory, and for very hand-
some annual volumes of results.

Report on the present state of our knowledge vespecting the General Circu-
lation of the Atmosphere. Presented to the Meteorological Congress
at Chicago, August, 1893, by L. TEISSERENC DE BorT. London :
Edward Stanford, 1893. 4to, 20 pages, and 15 maps and
diagrams.

M. TEISSERENC DE BORT, who is well known as one of the staff of

the French Meteorological Office and as General Secretary of the

Meteorological Society of France, seems to us to have rendered con-

siderable service to meteorologists by the preparation of this paper.

The views expressed in it are in many respects similar to those of

Ferrel, but the present paper, although dealing with many abstruse

points, has the singular merit of extreme lucidity. One could rarely

find a page, even in what Ferrel regarded as a popular work, in which
one or more mathematical equations did not occur. In the present
paper we do not see one from beginning to end, and yet the author
gives a clear account of Ferrel's work, attacks weak portions of it, and
carries on the investigation considerably further than Ferrel had done.

The way in which M. Teisserenc de Bort works in his previous
researches on the distribution of cloud over the globe, and the pretty
little plates in which he gives views of the Eastern and Atlantic
hemispheres of the earth, as seen from (say) Mars, and compares
them with Jupiter, as photographed at Paris in 1886, can only be
done justice to by those who have this nicely printed memoir before
them.

* The author of the Gregorian Calendar, now used almost everywhere except
in Russia.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, MAY, 1893.

Absolute. Average. Absolute, |TotalRain. g
STATIONS. Maximum. Minimum 1 2la g
SEIH I AE
{Those in italics are | & | 2 | , |Max.| Min, 5 & g e | 4 51 %8 xg. E:
South of the Equator.)) § | 5! & ‘[ = 5" = g 135313
H = = ~
Te e T e T T m v ¢ l|inches o
England, London ...... 786 | 12| 382 31| 702 474! 46°3 | 67 [ 127-9{ 310 80 8 |44
Malta....coconrenneeeiinnnne. 819 | 30 3250 8| 744 596 578 | 77 | 1873 470 15 2|43
Cape of Good Hope ...| 841 | 31| 37120671 | 508 523 |82 .. e 1249 |10 51
Mauritius.................. 80°3 1 611 23 { 777 67°6] 657 | 81 {1322 534 413 | 23 |55
Caleutta ...ocoevvininenene 969 1 20 664 7892 | 753 755 |80 |1590| 6681711 | 11 |57
Bombay...........cevnenenns 918 | 27 75'3| 29 | 898 79:9| 755 | 75| 149°0| 73'2{ 630 6|33
Ceylon, Colombo ......... 88-7 3 71°3| 15 | 854 76°9| 72'9 { 78 | 150°5| 700 1032 | 26 |76
Melbourne.................. 725 4 35°9| 15 | 62°3 49-9| 492 | 78 {1218 285|400 | 18 { 7"3
Adelaide .................. 77°1 | 24 43°8| 19 | 659 52-3| 485 | 68 {1342 375{3356 | 1558
Sydney ....uweeveevevveennnd] 1002 1 30 437 17 | 64'5 52:0| 50-7 | 84 | 121°0 320135 { 15 | 41
Wellington .......coceon.. 65°7 5 41-0| 28 | 61°1 50°5| 48°0 | 76 | 1200 30°0| 3°16 | 16 { 45
Auckland .................. 70°0 | 16 483 20 | 642 546 549186 {1220 440 373 | 23 |67
Jamaica, Kingstou...... 87:9 | 2L 69'2l 13| 86°0 } 71-7: 704 |80 .. e 1267 110156
Trinidad ......... .c..o... 93:0 | 15a; 66:0! 30 [ 88'1 70:2| 71°3 | 78 | 1410 6401135 | 23| ...
Toronto .......... 73221 37'6‘ 24 | 610 42:9) 42:6 { 70 . 31"2‘ 386 | 13 | 60
New srunswick, 837 |12 | 274| 81637 | 397 402 | 68| . | .. | 326 [ 15|60
Manitoba, Winnipeg .| 816 | 31 | 18:0| 1[640 | 380 .. .| .. | ... |223] 5|50
B ool L1662 | 15| 401 24| 984 | 451|464 |85 | L | . 290 |22 |70
a And 17th, -
REMARKS.

Macra.—Mean temp. 65°°4 ; mean hourly velocity of wind 87 miles. J. ScoLEs.
Mauritius.—Mean temp. of air 0°'6 below, dew point 1°°5 above, and rainfall
*10in. above, their respective averages. Mean hourly velocity of wind 97 miles,
or 0°3 below average ; extremes, 271 on 26th, and 00 on 21st; prevailing direction,
E.S.E. Lightning on 14th and 15th ; thunder and lightning on 16th, 17th, 18th and
19th. C. MELpruy, FLR.S.
CEYLON, CoLoMBO.—Thunderstorms occurred on the 5th, 6th, 7th, 8th, 11th and 12th.
F. C. H. Crarkg, Lt.-Col. R.E.

Melbourne.—Frost on the 15th ; lunar halo on 24th ; lightning in S.E. on the 8th,
and X, W, on the 22nd. R. L. J. ELcery, F.R.S.
Adelaide.—Mean pressure 0°141 in. below the average, and the lowest with one
exception in 36 years. Mean temp. 1°-4 above the average; rainfall, ‘60 in. above
the average at Adelaide, and very heavy over the country to the North—some stations

recording 9 to 10 inches for the month. C. Topp, F.R.S.
Sydney.—Temp. 0°-2 below, rainfall 3'96 in. below, and humidity 9°°1 above their
respective averages. H C. RrossgLL.

Wellington.—From the 4th to the 25th generally showery, with intervals of fine,
bright days ; fine and bright in the early and latter parts of the month. Prevailing
N.W. and S.E. winds, generally moderate in force. Fog on 20th ; earthquakes on
12th, 13th, 18th and 27th. Mean temp. 3° ¥ above the average. R. B. Gorek.

Auckland. — A warm, moist and disagreeable month ; but with no heavy falls of rain,
save one of 1-23in, on the 2lst. Mean temp. more than 2° above the average ; rain-
fall about ‘25 in. below the average. T. F. CHEESEMAN.

Jamaica, KinasTon.--Fair. Rain only one-half of the average, although the rains
generally were above the average. Mean hourly velocity of wind 39 miles,

RoBT. JOHNSTONE.
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SUPPLEMENTARY TABLE OF RAINFALL,
OCTOBER, 1893.

[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.]
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Div. STATION. Total |  piy, STATION, Total
Rain. Rain.

in.
II. | Dorking, Abinger Hall.| 430 XI. | Builth, Abergwessin Vie.| 695
s» | Birchington, Thor ...... 2°46 ,» | Rhayader, Nantgwillt..| 6-69
y» | Brighton PrestonvilleRd| ... »» | Corwen, Rhug ........... 3-01
»s» | Hatlsham .................. 475 ,» | Carnarvon, Cocksidia ... 432
,»» | Ryde, Thornbrough ...... 5-01 .» | I. of Man, Douglas ...... 4'63
,, | Alton, Ashdell............ 459 XII. | Stoneykirk,ArdwellHo.| 2°60
I1I. | Oxford, Magdalen Col...| 256 »» | New Galloway, Glenlee| 588
»» | Banbury, Bloxham ...... 260 . | Melrose, Abbey Gate...| 173
»» | Northampton, Sedgebrook] 2°88 | XIII. | N. Esk Res. [Penicuick]l 3°65
ys | Aleconbary ...... ... ... 3-90 ., | Edinburgh, Blacket PL.{ 2°'51
»» | Wisbech, Bank House..| 289] XIV. | Glasgow, Queen’s Park.| 5°02
IV. | Southend ...........o..vunt 276 XV. | Islay, Gruinart School..| 696
,» | Harlow, Sheering ... ..| 1:75] XVL |Dollar........ cccoeveen.n.n. 3°53
,» | Colchester, Lexden....... 1-92 ,» | Balquhidder, Stronvar..| 7°23
,» | Rendlesham Hall ...... 200 ,» | Coupar Angus Statien.. | 2°30
s | Diss 217 ,» | Dunkeld, Inver Braan..| 315
,» | Swaffham .................. 2417 ., | Dalnaspidal H.R.S. ...| 6:86
Salisbury, Alderbury...! 419 XVII. | Keith H.R.S. ...... .....| 803
.» | Bishop’s Cannings ...... 436 .. |Forres H.R.S. ....... ...| 365
,» | Blandford, Whatcombe.| 488} XVIII, | Fearn, Lower Pitkerrie.| 3°'65
,» | Ashburton, Holne Vic....| 431 ,» | Loch Shiel, Glenaladale| 1655
v»» | Okehampton, Oaklands.| 4°72 »» | N. Uist. Loch Maddy ...[ 6°83
s+» | Hartland Abbey ......... 554 ,» | Invergarry ............... 10-30
s»» | Lynmouth, Glenthorne.]| 536 ,, | Aviemore H.R.8. ...... 348
., | Probus, Lamellyn ...... 453 . | Loch Ness, Drumnadrochit| 431
,» | Wincanton,StowellRec.| 3-40| XIX. |Invershin .................. 4-32
»» | Weston-super-Mare. ...... ol s | Scourie ...eeeceiiiiinninnns, 864
VI. | Clifton, Pembroke Road| 549 ,» | Watten H.R.S. ......... 536
»» | Ross, The Graig ......... 2-09 XX. | Dunmanway,Coolkelure| 419
,» | Wem, Clive Vicarage ...| 209 ,» | Fermoy, Gas Works ...| 2-39
,» | Cheadle, The Heath Ho.] 173 ,» | Killarney, Woodlawn ...| 3°92
,» | Worcester, Diglis Lock| 1°53 ,» | Tipperary, Henry Street| 4:27
,» | Coventry, Coundon ..... 361 ,» | Limerick, Kilcornan ...] ...
VII. | Ketton Hall [Stamford]] 2-48 s | Eenis... i, .| 877
,» | Grantham, Stainby ...... 2°26 »» | Miltown Malbay.........] 481
,» | Horncastle, Bucknall ...{ 1-1 XXI. | Gorey, Courtown House| 2°50
,» | Worksop, Hodsck Priory| 1°69 ,» | Mullingar, Belvedere...] 211
VIIL | Neston, Hinderton ...... 2-03 ,» | Athlone, Twyford ...... 265
,» | Knutsford, Heathside...| 263 ,, | Longford, Currygrane...| 371
,» | Lancaster, Rose Bank...| 610| XXII. | Galway, Queen’s Coll...| 489
,» | Broughton-in-Furness..| 806 ,» | Crossmolina, Enniscoe..| 379
IX. | Ripon, Mickley ......... 134 ,s | Collooney, Markree Obs.| 4°01
»s | Scarborough,South Clifff ... ., | Ballinamore, Lawderdale| 337
,» | BastLayton[Darlington] 1-15| XXIIIL. | Lough Sheelin, Arley ..[ 3-31
,» | Middleton, Mickleton..| 237 ,» | Warrenpoint ............ 214
X. | Haltwhistle, Unthank..| 274 ,, |Seaforde .................. 1-75
5 | Bamburgh.................. 2-01 ,» | Belfast, Springtield ......| 3°12
,» | Newton Reigny ......... 3-81 ,» | Bushmills, Dundarave...] 5°19
XI. | Llanfrechfa Grange ..... 1 336 s | Stewartstown ............ 3:02
s | Llandovery ............... 601 ,» | Buncrana .................. 523
Castle Malgwyn . LoughSwilly,Carrablagh| 6-26
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. No of
RAINFALL. 33 IPERATURE., |Night
STATIONS. LL 'EE TEMPERATURE bl
Div. The Roman numerals denote the Differ- | Greatest | g 3 i sl
[divisio(:l of the Aunual Tables to Total ?11‘]:;1 23%})11::5 Zg Max. Min. 2|z
which each station belongs.] Fall. | average |——— | £ 4|
1880-9. |Dpth| Date|™ " || Deg. |Date | Deg. (Date.|d |3
inches.| inches. | in.
1. ( London (Camden Square) ...| 3-87|4+ -98(1'16] 9 | 16 || 663 | 16 | 27-8| 31 2| 2
I1. Maidstone (Hunton Court)...| 3-37(— -09\1-15| 11 {16 || ... | ... | ... | .. |..
' Strathfield Turgiss ............ 3174+ 33| 59| 9| 241164116 2566|3126
II. Hitchin ...... ... 362|4 °55(1°19 9 | 16 || 650 16| 27°0| 31 | 3. .
’e Winslow (Addington) ......... 2:31(— 78| 73| 7|14 67°0|16 |24:0f 31| 2 6
Iv. Bury St. Edmunds (Westley)| 280 |— 47} *73| 9| 13 {|64:0} 16 | 280 [ 31 |...|...
v Norwich (Cossey) ...........c... 2:01— 1°83| 87! 2L | 15 || ... | oo | oo | e oo
Weymouth(LangtonHerring)| 4054 51{1-03| 17 | 19 || 64:0| 16 [31°0| 31 ¢ ).
»s | . | Torquay (Cary Green) ... ..... 2-84 52117 | 18 || 6471 21 (33631 |0 1
+» |2 | Bodmin (Fore Street) ......... 5:60|— -40[1°02] 10 | 25 || ... | o | oo | ooee |oifees
VI. _zq Stroud (Upfield) .....cccoene. 2:38|— 65| 44| 21 | 14 || 68-0| 16 | 26:0| 31 | 2|...
,s |3 | ChurchStretton(Woolstaston)| 3-10|— 67| 70 10 [ 16 || 665 | 21 {29:0| 31 | 1| 6
.y 1O 1 Tenbury (Orleton) ............ 244)— 77| 45| 13 [ 16 || 67°2] 21 ;248 31 { 4 &
VIL|Z | Leicester (Barkby) ........... 2:23|— 92| 50| 7|13 || 69:0| 15 [19:0| 30 | 411
. BOStON v vvveesreeerannnanin 2:97|— 84| 87| 9| 14/660| 1 [26°0]31 |2[..
” Hesley Hall [Tickhill]......... 142| - 168] 67| 7|11 ]/69°0] 21 [270] 31 | 2...
VIIL Manchester(PlymouthGrove)| 2'98|— 39| *45| 10 | 17 || 660 16 | 24°0 | 30 | 3} 3
IX. Wetherby (Ribston Hall) ...] 1'95|— 1-18] 55| 8 | 11 || ..o | oo | oo | o fou]en
. Skipton (Arncliffe) ............ 61314+ 1011724 15 [ 21 |f ..o | o ] o e g
' Hull (PearsonPark) ..... ...... 162|— 2-03) 37| 10 | 13 || 66°0 { 15a| 29°0 | 30¢| 2| 6
X Newcastle (Town Moor) ...... 81| — 231 ¥7] 7 {13 ... | .. UUIEN T R
’ \ Borrowdale (Seathwaite)...... 1863 {4+ 8:043°71f 15 | 23 .
XLl ( Cardiff (E1y)vovereevescernnnnr| 6944 2:40[154] 420 .. | .. ] o |0 o]
» 123 ) Haverfordwest ............ ... 449 — 66 -69] 11 | 22 || 619 16 | 27-3| 31 | 3|...
. | ) Aberystwith, Gogerddan...... 5674+ -32) 86 13 [ 19 (| 66°0 ] 21 | 22:0 | 30¢]...]...
. & { Llandudno.............ooll. 3:4014 01} 341 14 | 21 || ... | .o | oo | e g
XIIL Cargen [ Dumfries] ............ 4:30|4 1-04| *66( 25 | 23 || 618 | 16 | 25'4| 31 | 3|...
v Jedburgh (Sunnyside)......... 1:75(— +90) 491 24 { 10 || 63-0| 16 | 25°0 | 31 | 4]..
X1V, Old Cumnock ... .covevunnen. 5874 2:47| 701 24 { 27 | ... | o | o | e |
XV. Lochgilphead (Kilmory)......| 927 - 4'48(1-84] 24 | 29 i ... 240 30 | 7).
» |8 | Morvern (Drimpin) ............ 1137 .. (1768 24 1 30 | ... O P I
” 1= | Mull (Quinish) .......ccereve.. 9-31|4 4:02/1-20{ 24 | 28 || ...
XVI. fi Loch Leven Sluices .veuueve.v | 270|— 26| 80| 25 | 8 || ... [ ..o ] oo | v [oud]
»» |5 | Dundee (Eastern Necropolis)| 2+60(+ -36{ 65} 13 | 12 || 625 | 15 [28'0| 31 | 2|...
XVILIQ | Braemar ......ccoeceeniienonene. 2:99|— -62)1°26| 8 | 18 || 599 15 |29-0 31 | 2/17
,, I3 | Aberdeen (Cranford) ... ..... 2°39 . | 42| 8|16 64:0] 16 {31031 |3|..
XVIll Strome Ferry.......ocoooveninne. e L b e v e 1]
. Cawdor [Nairn] ............... 3554 -82] ‘76| 8 21 F O IR IO
XI1X. Dunrobin .......cooiiiiiin 4494 1-18] ‘63| 8 | 21 || .. .. 1800 31| 2..
v \ S. Ronaldsay (Roeberry)...... 675\ 3:02| '85) 4|31 ||57°0] 2 1330|291 0|...
X ( Darrynane Abbey............... 312 ... | 56] 16 [ 23| ... O I o PN o
’ Waterford (Brook Lodge) ...| 2:32/— 1:50| 45! 17 | 18 [[ 64'5| 16 | 280 | 30 | 5|...
+s 10 | O’Briensbridge (Ross) ...... 3:30 511 13 { 19 || 62:0| 17 {310 31 | 3|...
XXI1.1& | Carlow (Browne's Hill) ...... 2:32|— 97| 781 17 {19 | ... SO EOURR [T DR PN
' 3 Dublin (FitzWilliam Square)| 1°03|— 2:35| *32; 14 | 16 || 67-7| 21 {31731 [ 1} 8
XXIl.|g | Ballinasloe ....c. eeeeveeennnen 317 |+ 18| 64| 14 | 20 || 59:0| 20 | 280 31 | 2|...
v» |2 | Clifden (Kylemore) ......... .. 827 ... [185) 14 |27 || ... | oo | oo | b
XXI1L Waringstown ........ceeeeennes
» Londonderry (Creggan Res.).| 5°15(4 1:48| 49| 5|28 {| ... | ... | ... | ... 0. |-
's \ Omagh (Edenfel) ............... 4:37|4- 127 47| 25 |1 27 1161°0| 145/ 28-0| 30 | 6/11
a And 21. b And 15 & 20. ¢ And 31.

-}-Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON OCTOBER, 1893.

ABBREVIATIONS.—Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min, for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain; Hfor Hail ;
S for Snow.

ENGLAND.

STRATHFIELD TURGIsS.—A genial month, with copious showers during the
first fortnight, but the country was still very dry, and the rivers low at the
close. A sharp snap of frost occurred on the 30th and 3lst. Swallows seen
for last time on the 2nd. Red Admiral butterfly flying on the 2lst. Min. on
grass on 3lst, 18°-9.

ADDINGTON.—A fine open month, with a moderate rainfall, which kept
vegetables of all kinds growing in a very marked manner, and a good many
strawberries were gathered. No frost in shade until the 30th, but very sharp
on the morning of the 3lst, killing all tender plants, the min. on grass falling
to 21°. T on 5th, 6th, and 7th, and very heavy R from 5 p.m. to 7 p.m. ou the
latter day.

Bury St. EpMUNDS.—A lovely autumnal month, very mild till the 30th.
Great complaints of want of water in many parishes in West Suffolk, and
much jllness. TS on the 5th.

LaneroN HERRING.-—The weather from the 1lst to the 11th was wet and
mild, with very little variation of temp. from day to day. T and L on 7th,
8th, and 17th. The 14th, 15th, and 16th were very close and damp. The
30th and 31st were bright, dry, and cold. The mean temp. at 9 a.m. (51°-6)
is 1°-6 above the average.

Bopxi1x, ForE STREET. —A rather wet month, and heavy falls of R on the
2nd and 10th. Some days rather warm, but cold in the last week. Frost on
the mornings of 13th and 31st.

StRotD, UpFiELp.—L and T on 2nd, 3rd and 5th ; L on 4th and 6th. Large
flakes of 8 at night on 31st.

WooLrsTasToN. —A splendid antumn month. Mean temp. 49°-7.

TeNBURY, ORLETON.—A fine month ; mean temp. about 1° above the
average. Some days very warm, particularly from the 14th to 17th inclusive.
Very severe frost on 30th and 31st. Fogon 5 days. T from 3.30 to 4 p.m.
on lst.

LeicesTer, BARKBY.—A wonderfully fine month; more grass than in
summer. DMean temp. 49°°0. T during the first week, and hard frost during
the last week. R a good average, but falling mostly at night. L and T on 3rd.

MaNcHESTER.—T on the Ist. Thick fog up to 10 a.m., then bright and sunny,
on 30th and 31st. Fire autumn weather prevailed during most of the month,
but there were periods of both summer and winter weather. Mean temp. 49°-3.

SEATEWAITE. —Falls of R exceeding an inch occurred on 7 days ; exceeding
two inches on 2 days ; and exceeding three inches on one day. In the three
days, 13th to 15th, 635 in. fell.

WALES.

HAVERFORDWIST.—A changeable month, and the wettest since February ;
still, there were many fine days, as much of the R fell at night. General appear-
ance of the country very much improved. Frost occurred about the 11th and
19th, and again on the 30th and 31st. The Precelly range was white with S on
the morning of the 31st. The wind was boisterous at times, but never reached
the force of a gale ; prevailing directions, S.W., S.E., and N.W. L on 5th.

GOGERDDAN, —Stormy throughout the month, with very growing weather.

SCOTLAND.

Carcexy.—The meteorological conditions of the month approached very
nearly the average. The mean temp. was half a degree below the average.
Pretty hard frosts were experienced on the last two nights of the month, which
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quite destroyed the blooms of the very unusual number of flowering plants
we have had this autumn. A TS occurred on the 5th, and a solar halo was
seen on the 15th.

JEDBURGH.—The weather continued remarkably fine during the month, and
allowed all out-door work to go on unchecked. The potato crop was lifted in
good order. Grass as fresh looking as in midsummer. Turnips a fair crop.

ROEBERRY.—A very wet month, not one rainless day ; the wettest recorded
for 26 years. Mean temp. 47°9.

IRELAND.

DARRYNANE ABBEY.—A rather dry month so far as total goes, but few really
fine days. Mild on the whole. Slight frost on 5th.

WATERFORD, BROOK LoDGE.—Mean temp. 48°-4. Springs very low. Straw-
berries ripe in the garden on 22nd. T on the 2nd.

O’BRIENSBRIDGE, R0ss.—The min. temp. on the night of the 16th was 55°,
the max. on the succeeding day 62°, an unusually small range in mid October,
The month closed with one of the brightest days of a fine season, after a slight
frost.

DusLiN.—A favourable month, of average mean temp and atmospheric
pressure, There was an overwhelming prevalence of westerly and south-
westerly winds, which kept the rainfall far below the average on the leeward
side of the Dublin and Wicklow mountains. On the 20th and 21st there wasa
remarkable wave of heat. On the 30th and 31st the cold was equally decided.
Mean temp. 50°0, slightly above the average (49°7). A lunar corona was
seen on the 24th. Aurora borealis on the 29th. High winds were noted on
9 days, and attained the force of a gale on the 25th and 28th. The atmosphere
was more or less foggy on the 7th, 18th, and 20th. L was seen on the evenings
of the 3rd, 4th, 5th, and 30th. H fell on the 26th.

OmacH, EpDENFEL-—The raw rainy weather of the first fortnight gave way to
an extremely mild spell on the 14th, the mean temp. of the following day
reaching 59°—an unprecedented record here in October. The remainder of the
month continued wet and unsettied, but the almost total absence of frost till
the last week, enabled the gradually maturing foliage to exhibit an unusual
splendour of autumn tints.
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MARCH TO OCTOBER, 1893.

THE following article is the outcome of a spare half-hour devoted to
a cursory examination of the Camden Square records for the past
season, and is most discursive in character.

As far as observational records go, we may clear the ground by
stating that it deals chiefly with the last 11 years, and that the
instruments are practically, and we believe absolutely, identical in
themselves, in position, in exposure, and in surroundings, except for
the growth of distant trees and of our leviathan city. One apology
should be added: in almost all cases where the word “mean”
appears it is incorrectly used for “average”; this effects a con-
siderable saving of space and does not obscure the meaning. The
eight months, March to October, include the most striking charac-
teristics, inasmuch as February and November were practically
normal, except for the ahsence of fog in the latter month.

We have ignored, perhaps, the most striking feature of the season
—rain—because it has been repeatedly discussed in the Magazine and
will be further dealt with in British Rainfall ; but records of max. in
sun and in shade, and amount of cloud, if they are worth observing,
should be worth discussing for such a season as we have just passed
through, and they constitute a large part of what goes to make up
weather.

To begin with a comparison of the monthly mean values : —

MEAN MAX. IN SHADE:

MEeaN
Mar. Apr. May, June. July. Aug. Sep. Oct. 8 Months.

o o] o o o o [+ [+] o
Mean 1883-92... 47°7 559 636 706 723 Tl8 667 562 .. 631
1893 .oiiiiiiiiins 566 656 702 749 745 771l 679 593 .. 683
Difference......... +89 +97 466 443 422 +53 412 431 .. +52

MEaN Max. 1N SuN (black bulb in vacuo) :
MEAN
Mar. Apr. May. June. July. Aug. Sep. Oct, 8 Mnths.

Mean 1883-92.. 771 952 1002 1110 1138 1114 1005 803... 954

1803.vcverrrenn 86:9 1010 1120 116-4 1156 1178 1054 882...105%5

Difference ..... 198 497 4108 454 +18 +64 449 +79.. 471
VOL. XXVIIIL, M
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In both these cases we find that 1893 exceeded the average of the
previous 10 years in each month, the excess of the Shade max.
averaging 5°2 and ranging from 1°2 in September to 9°7 in April ;
while the Sun max. shows an average excess of 7°'1, ranging from
1°:8 in July to 10°-8 in May.

MeaN AMoOUNT oF CLOUD, (mean of the 9 am. and 9 p.m.
observations) :

MEAX
Mar, Apr. May. June. July. Aug. Sep. Oct. 8 Moilt\;s.

Mean 1883-92... 63 57 57 56 61 55 54 58 ... 53
1893 vevvinreennnnn. 31 31 43 44 60 49 47 50 .. 44
Difference......... —32 —26 —I4 —12 —0'1 —06 —07 —08 .. —14

Here we find a deficiency every month ; considerable in the first four
months, but only slight in the second half of the period under

discussion.

Next comes the comparison of the extremes with averages of the
corresponding extremes, 7.c., the highest reading in each month of
1893 with the average of the highest reading in each of the ten pre-
ceding corresponding months.

EXTREME MAX. IN SHADE :
MEA>
Mar. Apr. May. June. July. Aug. Sep. Oct. Bfoﬁz\};s.
Average 1883-92. 606 677 782 827 834 837 710 656 ... 749
1893 . cieiiiinnn, 676 782 786 904 907 936 816 663 .. 809
Difference ......... +70 4105 404 +7-7 +7-3 +99 +46 407 ...460
ExTtrREME MAX. IN SUN (black bulb in vacuo) :
M
Mar. Apr. May. June. July. Aug. Sep. Oct. SMOI;‘;;IX:S.
Mean 1883-92. 100-4 1110 122-1 1266 1278 1257 1187 1081 .. 1170
1893 weenennnn.n. 1034 117-8 1279 134-3 130-3 1319 1234 106:3...121'9
Difference...... +30 468 458 477 +25 462 447 422.. 419
Again we have plus signs in every instance, giving strong evidence
of the exceptional character of the season, for not only the mean

values, but also the extreme values, are above the average every

month.

We will now apply the severe test of comparing the highest
reading for each month of 1893 with the absolute highest reading in
the corresponding month during the preceding ten years.

EXTREME MAX. IN SHADE :
MEAN
Mar. Apr. May. June. July. Aug. Sep. Oct. 8 Months,

10 Years, Year.... 1884 1885 1892 1883 1885 1884 1886 1886

o o o o [e] o o
1883-92 | yalue... 680 728 847 856 004 950 842 788.. 851
1803 wreven orreeeeeenn 676 782 786 904 907 936 816 663. 800
Difference ............ —4 454 —61 448 +3 416 —2:6 —125... —12

Instances exceeding}
1893 .oorvrereeenn 10 5 0 o0 o0 1 3
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EXTREME MAX. IN SUN (black bulb in vacuo):
MEAN

Mar. Apr. May. June. July. Aug., Sep. Oct. 8 Months.
10 Years {Year... 1885 1892 1892 1887 1886& 87 1887 1889 1886
]

1883-92 | v o ; ) Ja
Value 1059 118 7 130-2 130'4 1334 1292 1256 1122 ... 1232
1893 .viviennns e 103-4 1178 1279 1343 130-3 1319 123+4 1063 ... 1219
Difference.......... —25 —*9 —23 439 —31 +27 —22 —59 ... —13
Instances )
exceeding 2 1 1 0 2 0 1 2
1893 ......

The last two tables, at first sight, appear to indicate a gradual
falling off, for the extreme shade maxima are unprecedented in only
four months and the extreme sun maxima in only two. This com-
parison, of course, is little guide to the character of a month, for it
is judging it not by one day even, but by one single readmo' But
even by this comparison, taken for what it is Worth the season as a
whole is unprecedented, for in no other year of the ten have
unequalled shade max occurred in more than two months, or
unequalled sun max. in more than one. 1887, so well remem-
bered for its ‘ Queen’s weather,” gives three instances of the
highest reading in the preceding 10 years, viz., June, July, and
August, so that before 1893 it was a “record” year, yet its max.
are exceeded in two out of the three months—dJune and August.

We have already quoted the average shade and sun maxima for
1893 in comparing them with means of the previous ten years, but
we repeat them for the sake of clearness in order to compare them

with the extreme mean values of each month for the ten years
1883-92.

AVERAGE SHADE MAX. :

M
Mar. Apr. May. Jume. July. Aug. Sep. Oct. sMolsztgs.
Highest Year...... 1884 1892 1892 1887 1887 1884 1890 1886 .
1883-92 L Value ... 52 7 506 664 73 ‘8 78 9 77 1 70 1 603 .. 674
1893 e 566 656 702 749 745 771 679 593 .. 683
Difference............ +39 460 438 +1'1 —44 ‘0 —22 —10 ... 409

Only three of the months of 1893 have been exceeded by any
corresponding month in ten years ; no other year has more than one
unequalled month, and 1887 is again surpassed.

AVERAGE SUN Max. (black bulb in vacuo) :

MEaN
Mar. Apr. May. June. July. Aug. Sep. Oct. 8 Months,
Hi Year...... 1890 1892 1890 1892 1887 1886 1890 1891
ighest 5 °
1883-92 \Value ... 81 7 1004 1066 1154 103 1 1146 1044 83-3 ... 1037
1893 .ieiiiininiinin, 869 1019 1120 1164 1156 117'8 1054 882 ... 1055
Difference............ +52 415 +54 +10 —75 +32 +10 +49 ... +1'8

Seven out of the eight months are shown to be unprecedented in
ten years. In other words, out of the 11 years dealt with, there is

M 2
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only one year which exceeds 1893 in any month, and this is July,
1887, a month which stands alone; for whereas July, 1887, was the
best month of that year, July may be safely characterized as the
worst month of the summer of 1893.

MEAN AMOUNT oF CLOUD (mean of the 9 am. and 9 p.m.
observations) :

MEa>
Mar. Apr. May. June. July. Aug. Sep. Oct. BMOEI;\t;S.
Lowest [Year...1883&85 1892 1890 1887 1887 1884 1886&'91 1890

188392\ Value ... 54 32 48 46 40 36 46 51 ... 44
1893 siviiiiiiiiennnns 31 31 43 44 60 49 47 50 ... 44
Difference............ —23 —1 —5 —2 420413 +1 —1 .. 0

Here six out of the eight months of 1893 are unprecedented for
cloudlessness, and curiously the average for 1893 corresponds
exactly with that of the least cloudy corresponding months in ten
years. July, 1887, again shows great superiority over July, 1893.

We have, thus far, confined ourselves to maximum temperatures,
and confess to a feeling that these are a truer guide to the character
of the past season than mean temperatures, at any rate, for ordinary
mortals who spend their nights in bed, and we are not sure that
it is not the same as regards the crops, though that is a question
for botanists ; but we fancy that vegetation is not so much checked
by low temperature at night, due to radiation (frosts of course
excepted), as it is advanced by the greater duration of sunshine by
day. Nevertheless, we have extracted the mean temperature in
similar form.

MEeAN TEMPERATURE (mean of shade max. and min.):
M
Mar. Apr. May. June. July. Aug. Sep. Oct. BMOI::{;I}S‘.
L] [+ o L] o o] ] [] o
Average 1883-92 ... 407 470 542 607 62'9 625 584 493 ... 544
1893 iiieienranarnns 464 530 588 632 64'8 667 585 521 ... 579
Difference ......... .. +57 460 +46 425 +19 442 401 +28 ...4-35

Here, again, every month shows a considerable excess over the
average.

MEAN TEMPERATURE (mean of shade max. and min.):

. MEAN
Mar. April. May. June. July. Aug. Sep. Oct. 8 Months.

Year ... 1884 1885 1889 1889 1887 1884 1890 1886

Highest ° ° ° ° ° A 3 ° °

1883-92 ) Value ... 451 490 578 631 673 658 607 541 .. 579
1893 wviiiiiiiinnanians 46'4 530 588 632 648 667 585 521 .. 579
Difference............ +14 440 410 401 —25 409 —22 —2-0 ... —0°1

Five months—March, April, May, June, and August—are unpre-
cedented, but July, 1887, again is unapproached. The final mean
is curious, and looks as if our arithmetic were faulty ; the exact
figures are 57°:94 and 57°-87, diff. (°07, so that reduced to one
place of decimals, they are as in the table. Here again the mean
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of the eight months of 1893 is curiously near to the mean of the
most favourable corresponding months in the ten years.

One more comparison we have made, that of the difference between
the readings of the black bulb in vacuo and the bright bulb in vacuo,
which we are told gives the best value for the heating power of the
sun’s rays,

EXCESS OF BLACK BULB SUN MAX. OVER BRIGHT BULB SUN MAX.:

MeaN
Mar. April. May. Juue, July. Aug. Sep. Oct. 8 Months.

Average 1882-93 21'3 261 268 286 295 282 242 176 .. 253
1893 ieviriniinnnn 22:3 258 302 294 293 290 268 21'2.. 268
Difference... ..... +10 —03 4+34 408 --02 408 426 +36 ... +15
Highest [ Year... 1883 1892 1885 1892 1887 1886 &'g1 1887 1887

188392\ Value .. 25°9 292 29-5 324 317 30’1 263 197 ... 281
1893 iiiiiennnnns 22:3 258 302 294 293 290 268 212 .. 268

Difference......... —36 —3+4 +07 —30 .24 —1'1 405 +15... —13

It is not easy at first sight to grasp the meaning of this table, for
it must be remembered that it contains not positive results for the
various months, but the difference between two sets of readings for
the same month, so that a month might have a very high mean shade
temp. and a very high mean sun temp., and yet, owing to slight haze
(the natural resultant of hot and dry weather), exhibit a low value.
We are not sure that it would not be best described as a table of the
diathermancy of the air, but this, after all, is only the complement
of the solar radiation.

The table shows excesses in six months, and unprecedented values
in three, but appears to indicate that although in several months the
sun heat was great, the warmth of the period as a whole was due
rather to prolonged sunshine than to excessive solar radiation.

We may sum up by saying that the eight months as a whole were
altogether unprecedented in the ten preceding years, and that the
abnormal conditions were much accentuated in the first half of the
period, though well marked in the second half. The first four
months may also be safely quoted as individually unprecedented in
the ten years, though some one element may have given a higher
extreme value in other years. July, 1893, is so clearly inferior to
July, 1887, that it may be of interest to compare the two :—

July, 3.887. July, 3893.
Mean shade temp. ...cocevnvenninnnns 673 ... 648
' 5s  TNAX....... 789 ... 745
,s Sun 3y eesers senes e 12371 1156
Absolute shade max. 888 ... 90-7
5  Sum »s 1334 ... 130-3
Mean amount of cloud 40 ... 6°0

It will be seen that the only item which shows superiority in 1893 is
the absolute max. in shade.

August, 1893, is quite unparalleled in the ten years, and in some
particulars in 36 years. The shade temp. at 9 am. on the 18th,
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84°-3, was 3°5 higher than any other 9 a.m. reading; the shade
max. on 16th, 17th and 18th were 90°7, 92°7 and 93°-6 respectively,
this being the only instance of 90° being reached on three consecu-
tive days; while the summer as a whole yields the only instance of
five days with shade maxima exceeding 90°

September and October though exceptional, were not unprece-
dented, for the first was slightly inferior to September, 1890, and
the latter decidedly inferior to October, 1886.

We have heard it suggested that, going back further than the ten
years dealt with, we should find a very near parallel to 1893 in
1878 ; we therefore give the mean values for the eight months,
March to October, of that year :—

Mean Mean Mean Absolute Absolute Mean

shade shade sun shade sun amount

tcgnp. mgx. rgax. rgax. !onax. of cloud.
1878.....inne. 565 ... 651 ... 1039 .. 754 .. 12000 ... 60
1893..cccennns 579 ... 683 .. 1055 .. 809 .. 1219 .. 44
Difference ... +14 ... +32 .. <+16 .. <+55 .. +19 ..-—16

1893 shows superiority in every instance.

THE MINIMUM IN WINTER ON THE SUMMIT OF ARARAT.

Ciel et Terre contains an interesting note respecting the above. It is
rather out of date, for it is an observation made in 1889 published
at the end of 1893, but it is none the less welcome. The following
are the leading facts :—

On August 13th, 1888, M. E. Markow placed near the summit of
Mount Ararat (16,919 ft.) a minimum thermometer. On July 25th,
1889, some officers of a regiment quartered at the foot of the moun-
tain ascended to the summit, and found that the thermometer was
undamaged and read —50° C. (= —58° F.).

That the reading should be just — 50° C. is suspicious, and in-
dicates a want of care in the observation, and it is not stated
whether the index was reset, nor what the thermometer indicated as
the then existing temperature.

The article goes on to state that when M. Markow’s proposal
became known, it was said that it must fail ; that the first tempest
would carry the thermometer away, or the first avalanche or fall of
the rocks would shatter it. It did not; and then Ciel et Terre pro-
ceeds to urge that mountaineers could render service to meteorolo-
gists by placing thermometers on analagous peaks.

We may remind our readers* that on a much lower peak than
Ararat, but one where very likely the wind is quite as rough, viz., on
Y Glyder Fach, 4 miles EXN.E. of Snowdon, and 3,262 ft. above the
sea, Mr. Piffe Brown not merely placed a minimum thermometer in

* See Quar. Jour. R. Met. Soc., xix. (1893), p. 149.
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1867, but has read it almost every year since that date, but i has
never fallen even to zero, the lowest being 9° for the winter 1891-92.
So also at Ben Nevis, 4,404 ft., the lowest in the years 1884-89 was
6°'4 on February 10th, 1889, while zero is not at all unusual at low
stations in Scotland.

On the whole, while not forgetting the definition of the ‘Frosty
Caucasus,” we hope that further efforts will be made towards ascer-
taining with precision the minimum on Mount Ararat.

ROYAL METEOROLOGICAL SOCIETY.

THE first meeting of this Society for the present Session was held
on Wednesday evening, November 15th, at the Institution of Civil
Engineers, Great George Street, Westminster, Dr. C. Theodore
Williams (President) in the chair.

Twenty-three new Fellows were elected.

Mr. F. J. Brodie, F.R.Met.Soc., read a paper on “The Great
Drought of 1893, and its attendant Meteorological Phenomena.”
The author confined his investigation to the weather of the four
months March to June, during which period the absence of rain was
phenomenal ; barometric pressure was greatly in excess of the
average ; temperature was high, with a large diurnal range ; and the
duration of sunshine was in many places the longest on record. The
mean temperature over England was about 4° above the average.
Along the south and south-west coasts the sunshine was between
50 and 60 per cent. of the possible duration. The rainfall was less
than half the average amount over the southern and eastern parts of
England, the extreme south of Ireland, and a portion of Durham
and Northumberland ; while over the Southern Counties of England
generally the fall amounted to less than one-third of the average.
The smallest number of days with rain was at the North Foreland,
where there were only 18.—A rather prolonged discussion followed,
in which the President, Mr. Symons, Dr. Buchan, and Messrs.
Baldwin Latham, C. Harding, Gaster, and Southall took part.

Mr. W. Marriott, F.R.Met.Soc., gave an account of the ** Thunder
and Hail Storms ” which occurred over England and the South of
Scotland on July 8th, 1893. Thunderstorms were very numerous
on that day, and in many instances were accompanied by terrific
hailstorms and squalls of wind. It was during one of these squalls
that a pleasure boat was capsized off Skegness, 29 persons being
drowned. About noon a thunderstorm, accompanied by heavy hail
and a violent squall of wind, passed over Dumfries, and along the
valley of the Nith; many of the hailstones measured from 1in.
to 14in. in length. At the same hour a similar storm occurred at
Peterborough. From about 2 until 10 p.m. there was a succession
of thunderstorms over the north-east of England and south-east of
Scotland, and at many places it was reported that the thunderstorms
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were continuous for nine hours. Two storms were remarkable for
the immense hailstones which fell during their prevalence over
Harrogate and Richmond, in Yorkshire. The hailstones were 4 and
5 inches in circumference, and some as much as 3 inches in diameter.
Great damage was done by these storms, all windows and glass
facing the direction from which the storm came being broken. It is
computed that within a radius of five miles of Harrogate not fewer
than 100,000 panes of glass were broken, the amount of the damage
being estimated at about £3,000. The thunderstormsin the northern
part of the country travelled generally in a north-north-westerly
direction at the rate of about 20 miles an hour. They appear to
have taken the path of least resistance, and consequently passed over
low ground and along river valleys and the sea coast. Several
storms seem to have followed each other along the same track.

RAINFALL IN PERSIA.

[In the article in our last, we quoted two rainfall records outside
of Persia, because they afforded some indication of what probably
occurred in that country. Our esteemed correspondent, Prof. Raulin,
has taken even a wider range, so that his letter might almost be
headed Rainfall of Western Asia; but as his returns relate primarily
to the previous article, we retain the heading.—ED.]

To the Editor of the Meteorological Magazine.

SIR,—I have read with much pleasure your article on the rainfall
of Persia. It seems to me that starting with Lenkoran, at the S.W.,
angle of the Caspian, you might also have quoted Astrabad and
Aschur-Ade,at the S.E. angle, and, further east, the returns from Merv
and Sultan-Bend. You might also have added those made at Mosul
and Baghdad, and in the eastern part of the plateau of Iran; in
Baluchistan, at Peshin, Quetta and Kelat. The following are the

stations and mean values :—
PERIOD OF OBSERVATION,

STATION, COUNTRY. Lat. Lon. Altitude. Date. Duration,
N, oE+; Feet, Yrs. Ms.

Astrabad ...... Turkestan ...... 36 52 54 26 —70 1858,1873-9 7 7
Aschur-Ade ... 5y eeeees 36 54 53 55 80 1883-86 2 3
Merv............ 3s eenees 37 35 61 47 686? 1885-90 1 4
Sultan Bend ... ve  eeeees 37 0 6222 860? 1889-91 2 0
Mosul............ Kurdistan ...... 3619 43 9 — 1854-55 20
Baghdad ...... Turkey in Asia 33 19 44 26 —  1887-90 3 3
Peshin ... ..... Baluchistan ... 30 27 67 0 ... 1885-90 6 0
Quetta ......... ’ ... 30 11 67 3 5501 1878-90 13 0
Kelat............ yr  eeenes 28 53 66 28 6514 1879-90 12 ¢

[We add to Prof. Raulin’s table the means of the returns given in
our last number, and also those for two Indian stations, so as (in
conjunction with the map) to render the information complete. The
figures on the map indicate the mean annual rainfall to the nearest
inch.—ED.]
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Jan. Feb, Mar. April May. June, July. Aug. Sep. Oct. Nov. Dec.

in. in. in. in. in, in. in. in. in, in, in. in.

Astrabad ...... 201 78 1'18 1'08 108 55 71 1-37 2'56 1-53 1'34 209
Aschur-Ade ... 1'65 140 142 104 1-74 90 1-14 °55 158 1'26 1-18 244
Merv ............ 99 87 2112 1118 10 -00 00 00 ‘00 -39 ‘13 -58
Sultan Bend.... 2:36 87 00 78 52 01 00 ‘00 ‘00 ‘12 42 1°11
Mosul ............ 3:18 236 154 160 25 -04 00 00 ‘00 <52 <66 203
Bagh.dad ......... 52 275 200 1'86 22 0L 00 35 00 ‘00 32 221
Peshin............ 307 135 148 110 28 05 -30 <04 °-00 -00 -99 92
Quetta ......... 183 1-50 192 121 -37 -09 -62 ‘62 -16 -07 ‘32 61
Kelat ............ 169 178 177 65 25 04 °-51 <61 -01 -06 -44 58
Teheran (1) ... 2:39 272 146 1'68 81 34 -00 -00 -04 <47 -59 114
» (2) .. 152 -50 1403 1'85 26 00 <03 26 00 71 228 18l
Ooroqmlah ...... 169 283 406 522 243 43 ‘00 48 65 148 95 1-29
Bushire ......... 345 306 ‘94 -8 01 00 -00 00 <00 -00 1-01 369
Lenkoran ...... 437 283 366 267 153 ‘87 116 1'91 815 8'70 665 4°37
Muscat ......... —_ —_- —- = = = = = = = = =
Hydera_bad(y,). 28 20 13 ‘18 14 40 268 314 68 00 -14 -03
Karachi (4)...... ‘69 25 15 16 I8 290 1'75 76 05 21 19 ‘05

The observations at Ooroomiah were made by the Rev. D. T.
Stoddart, in the village of Seir, at the altitude of 6,225 feet, from
Feb., 1853, to March, 1854, and are given in Silliman’s Amer. Jour.
of Science, 2nd series, vol. xx., p. 256.

I agree with you in regretting that there are no records from
Ispahan ; but why should we expect more from the Persians than
from the Chinese ? How many centuries more must elapse before
they equal the Japanese ?—Yours very truly,

V. RAULIN.

Montfaugon, d’Argonne (Meuse).
(1) Russian Observations,
(2) Mr. Hontum Schindler’s Observations.
(3) Lat. 25° 25/ N., Lon. 68° 27' E. ; Altitude 134 feet.
(4) Lat. 24° 47' N., Lon. 67° 4' E. ; Altitude 49 feet.

REVIEWS.

Weather Lore. A Collection of Proverbs, Sayings, and Rules con-
cerning the Weather, compiled and arranged by RICHARD
InwarDps, F.R.A.S., F.R.Met.Soc. London: Elliot Stock, 1893.
8vo. X.-190 pages and 2 plates.

IT is not always easy to hide anything. Mr. Inwards, in the year
1869, brought out W eather Lore ; why he has not called the present
far larger work the Second Edition we know not, but he has effaced
himself in the excellent Bibliography which occupies five pages of
the present work ; he does not put *Second Edition” on the title
page, or mention the existence of the early edition anywhere except
(accidentally ?) on page vii., where he says, “In this Second Edition
I have been able,” &e.

Mr. Inwards certainly has no need to be ashamed of the little
volume of 1869, for it was better than any similar work then in

YEAR.
in

1628
16-30
636
619
12°18
10-24
958
9:32
839
11-64
9-45
21-51
12-96
4687
611
8-00
7-34
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existence, just as the present one is indisputably the best upon the
subject yet issued in any country. .

Having pronounced our verdict, we proceed with a few comments,
and to mention one or two microscopic faults.

The frontispiece, a series of clouds grouped according to the
altitudes usually ascribed to them, is instructive, but cloud forms
are always puzzling, and we can imagine observers feeling some
difficulty in deciding between Alto Cumulus and Cirro Cumulus.
In another edition (without waiting another 24 years) we hope to see
the clouds produced upon a blue ground.

On page vii. the author says: “The Shepherd of Banbury, who
in the last century wrote a short list of outdoor signs of coming
changes in the state of the air.” This is a common, in fact nearly
universal, error. In Mr. Inwards's Bibliography the edition of 1764
is quoted, and that is the ground for the expression “in the last
century,” but the real first edition was published nearly 100 years
earlier, viz., in 1670.

We have never before seen the following lines, but we do not quite
see that they relate to the weather :—

¢“In Aprill, the Koocoo can sing her song by rote ;
In June, of tune she cannot sing a note :
At first, Koo-coo, K00-coo, sing still can she do;
At last, Kooke, Kooke, Kooke, six Kookes to one Koo.”
Haywood, 1587.

On page 64 there is either a misprint or a joke, we do not know
which ; we suspect a trick of the printer .—

¢¢ Acosta observes that in Peru, which is a bery [sic] windy country, there is
most wind at the full moon.” ’— Bacon.

[Note.—There is no special wind in Peru that I ever experienced.-—R.L.]

Mr. Inwards evidently enjoys a joke, as witness the end of the
following :— * Cats with their tails up and hair apparently electrified,
indicate approaching wind—or a dog.”

There are remarkably few mistakes or misprints; the only re-
peated one is that the Hon. Rollo Russell never gets the final ¢1.”

The collection is without precedent as to the number of proverbs
collected, and as they are well arranged, and there is an index with
more than 2,000 entries, we do not see how, in its own province, it
can be surpassed.

Specola, Vaticana, 1890. Fascicolo I. 4to. Roma, 1891. 180 pages.
Specola. Vaticana.  Classificazione delle Nubi. 4to. Roma, 1893
14 pages, 12 plates.

PADRE DENzA has, with his usual promptitude and kindness, sent
Fascicolo I. of the Pubblicazioni, and thus rendered our set perfect.
This first volume is naturally smaller than the later ones, but it is of
value as giving the history of the Vatican Observatory, and many
incidental bits of information. For instance : in the middle of this
century lived A. Perrey of Dijon, the greatest worker and writer
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upon the subject of Earthquakes that the world has yet seen.
Perrey formed a spledid library and died, and we knew not where
his books were, but Padre Denza, when writing on quite a different
subject, says, ¢ Nella Biblioteca sismica del Perrey, acquistata della
Sezione del Club Alpino Italiano in Napoli, trovasi,” &ec. So
Perrey’s library is safe in Naples ; long may it remain so.

The second article is a history of Celestial Photography from
Arago’s first mention of the subject before the French Academy on
August 19th, 1839, down to the present day, and to the co-operation
of the Vatican Observatory in the great work of photographing the
whole of the stars, the Vatican Observatory will have to take
1,000 negatives.

This article is followed by a report by Padre Lais on the result of
his visit to Paris to make himself familiar with the practice of
Celestial Photography, and this by others on a Solar Eclipse, on
Shooting Stars, on Geodynamics, and one on the Photography of
Clouds, by the Engineer Sig. F. Mannucci, who from the very
beginning has taken quite front rank as an expert.

.In fact, the second work at the head of this list is devoted to
Sig. Mannucci’s splendid photographs of clouds, and is a reprint
(with additions) from Fasci. IIL. It is very handy to have it
separate, and our only regret is that as ‘“we have seen nothing
approaching them for beauty and for fidelity,” we are not able to

state whether copies can be purchased. It would certainly be
desirable.

NOVEMBER RASPBERRIES.
To the Editor of the Meteorological Magazine.

S1R,—I am able to bring the record of this abnormal fruit season
down to Nov. 12th, on which day I had given tome at Colchester, a
bunch of ripe raspberries just gathered in a garden in the neighbour-
hood of that town. It may be of interest to add that in the middle
of September, at Budleigh Salterton, S. Devon, I saw a laburnum
tree in full flower, being, of course, the second flowering of this year.

Yours truly,
R. MELDOLA.

6, Brunswick Square, W.C., Nov, 17th, 1893,
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JUNE, 1893

Absolute. Average. Absolute. |TotalRain, E
STATIONS. Maximum. | Minimum. - g .
BE 12 8|8 5 |l
(Those initalicsare | o [ 4 | = | ; |Max.|Min.|AZ g de | 85| % B3
South of the Equator.)) & | 5| & | 3 m | = | EE-R
H R & =}

- Q 7 Q - .—o_ q_- ° m v v inches -
England, London ...... 904 | 19| 383( 1| 749 51'4] 49:2 | 65 | 1343 3850 ‘74 945
Malta,..cooceeveererreennnnnd| 87°2 | 80 [ 59°51 10 | 806 650 624 | 73 [ 1414} 54'5| ‘15 2126
Cape of Good Hope ... 662 | 25 | 38:9| 20 | 612 491} 50°7 { 90 | ... . | 460 |17 |77
Mauritius............ceue... 760 | 10 { 59029 ; 742 636 595 | 741232 496) 253 | 20 |45
Caleutta.....ccooceeenrnenn. 91-9 3 754 1|876 781 784 | 86 | 157°4| 73912565 | 15 | 77
Bombay...........cccuvanee. 91'3 | 9 743|211 859 7821 765 | 83 | 14571 | 72:7/2147 | 21 | 76
Ceylon, Colombeo ..... e 864 | .. [ 740 4] 850 77-2| 71°5{ 77 [ 1535 | 70°0[11-01 | 17 | 7-0
Melbourne.........cooune... 623 | 11| 33:0| 26 | 550 | 43-1| 442 | 85 | 113'9| 260 321 | 14 |73
Adelaide ............... 64'6 9| 365251590 4581 451 [ 76 {1243 30:0| 386 | 21 | 6°1
Sydney .......coveveeeennn. 647 {12 | 41-7| 21 | 390 45°9( 483 [ 89 (1080 288|778 | 15|50
Wellington ............... 69°0 1 34°0f 11 | 558 45°1( 41°8 | 73 [ 1040 24°0| 323 | 15 | 46
Auckland .................. 65°5 2 41511593 48'9| 48'8 ( 82 | 1120 30°0| 507 { 18 { 7-0
Jamaica, Kingston...... 896 | 30 ( 692| 6| 868 72:61 70°8 } 78 | ... 1-80 9168
Trinidad ...cevees eoeennns 91'0 (2,30 66°0) 10| 891 69:0| 731 ( 80 (143-0| 63010°19 | 22| ...
Toronto ....... JETTTTTTTPTS 90°7 [ 19| 485 7| 768 565 58:2 | 75 420] 183 | 14 | 50
New Srunswick, 850 | 30 | 39:0| 28| 747 | 49:8| 520 [ 66| .. | .. |232] 6|50
Manitoba, Winnipeg...| 928 | 13 | 40'6{ 9 | 76'6 546 .. | ... .. | 387 | 18 | 60
B ol ia Lo | 5| 4x2) 1628 | a78| 487 (80| .. | . |173 |16 |60

a And 11th.
REMARKS.
MavrTa.—Mean temp. 71°-7 ; mean hourly velocity of wind 8'8 miles. Thunder-
storms on 2nd and 10th ; a few hailstones on the 2nd. J. ScoLzs.

Mauritivs.—Mean temp. of air 1°'6 below, dew point 1°‘2 below, and rainfall
‘47 in. above, their respective averages. Mean hourly velocity of wind 113 miles,
or 02 mile below average ; extremes, 25°1 on 6th, and 19 on 21st; prevailing direc-

tion, E.S.E. C. MELprUM, F.R.S.
CEYLON, CoLoMBo.—Lightning was seen on the 1st, 3rd and 4th ; a thunderstorm
occurred on the 5th. D. G. MANTELL.
Melbourne.—Dense fog on the 8th, 9th and 10th ; sharp frost and ice on the 24th
and 26th. R. L. J. ELLERY, F.R.S.
Adelaide.—Mean temp. 1:°2 below the average of 36 years. R 1-08in. in excess of
the average. C. Topop, F.R.S.
Sydney.—Temp. 0°°4 below, humidity 11 above, and rainfall 218 in. above, their
respective averages. H. C. RousseLL, F.R.S.

Wellington.—Showery in the early part of the month, and strong N.W. wind up
to the 4th ; fine weather about the middle of the month, then showery from 19th to
24th, and from 25th to the end, fine; prevailing winds N.W. and S. ; snow and hail
on 9th and 10th ; foggy on the 16th; earthquake on 15th. Mean temp. 1°°4 above,

and rainfall 190 in. below, the average. R. B. Gork.
Auckland.—A showery and disagreeable month. Rainfall, mean temperature and
barometric pressure all above the average of 26 years. T. F. CHEESEMAN.

Jamarca, KinasToN.—Fair, with half the average rainfall. Mean hourly velocity
of wind 44 miles. Earthquakes on the 2nd and 4th. Rosr. JOHNSTONE
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[For the Counties, Latitudes, and Longitudes of most of these Stations,
see Met. Mag., Vol. XIV., pp. 10 & 11.]
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Div. STATION, Total | piv. STATION. Total
ain, Rain.
in.

1. | Dorking, Abinger Hall.| 268 XI. | Builth, Abergwessin Vie.| 5°11
s» | Birchington, Thor ...... 313 »» | Rhayader, Nantgwillt..| 4-25
»» | Brighton PrestonvilleRd s»» | Corwen, Rhug ............ 3-89
»» | Hallsham .................. 258 ,s | Carnarvon, Cocksidia ...| 3°45
s»» | Ryde, Thornbrough ...... 2+46 ,» | I. of Man, Douglas ...... 2:31
y» | Alton, Ashdell............ 2-84 XII. | Stoneykirk, ArdwellHo.| 356

II1. | Oxford, Magdalen Col...| 1'53 »» | New Galloway, Glenlee| 3-89

»» | Banbury, Blogham ...... 1-83 »» | Melrose, Abbey Gate ... 276
ss | Northampton, Sedgebrook| 188§ XIII. | N. Esk Res. [Penicuick])l 275
»s | Alconbury.......... ...... 1-83 .» | Edinburgh, Blacket Pl..{ 1-74
,» | Wisbech, Bank House..| 3'18] XIV. | Glasgow, Queen’s Park.; 307
IV. | Southend .................. 232 XV, |Islay, Gruinart School..| 3°48
,»» | Harlow, Sheering ... .. 2:54] XVI. | Dollar........ ....covveeens 2:05
,, | Colchester, Lexden....... 237 ,» | Balquhidder, Stronvar..| 4-24
,- | Rendlesham Hall ...... 375 »» | Coupar Angus Station..| 1-63
s | DISS 344 ,» | Dunkeld, Inver Braan..| 209
s | Swaffham .................. 339 ,,» | Dalnaspidal H.R.S. ...| 426
Salisbury, Alderbury...| 196 | XVII. | Keith H.R.S. ...... .....] 381
y»» | Bishop’s Cannings ...... 2°42 ,» |Forres H.R.S. ..........| 282
,» | Blandford, Whatcombe.| 2-01 ] XVIIIL. | Fearn, Lower Pitkerrie.| 3-45
»» | Ashburton, Holne Vic....| 3°50 ,» | Loch Shiel, Glenaladale| 11-80
»s | Okehampton, Oaklands.| 372 s»s | N. Uist. Loch Maddy ...| 4°57
,» | Hartland Abbey ......... 2'54 ,» | Invergarry ............... 4-87
,» | Lynmouth, Glenthorne.] 3:59 ,» | Aviemore H.R.S, ...... 325
,» | Probus, Lamellyn ...... 343 »» | Loch Ness, Drumnadrochit| 4°00
,» | Wincanton,StowellRec.| 2-28| XIX. |Invershin .................. 297
,» | Weston-super-Mare...... vee ,s | Scourie .........ceuiennnen 9-51
VI. | Clifton, Pembroke Road; 2-50 ,» | Watten H.R.S. ......... 503
,s | Ross, The Graig ......... 1-22 XX. | Dunmanway,Coolkelure| 4:34
ys | Wem, Clive Vicarage ...| 1°49 ,» | Fermoy, Gas Works ...| 256
,» | Cheadle, The Heath Ho.] 1-47 ,» | Killarney, Woodlawn ...| 337
,» | Worcester, Diglis Lock| 106 ,» | Tipperary, Henry Street| 279
,» | Coventry, Coundon ..... 1:92 s» | Limerick, Kilcornan ... 2-35
VII. | Ketton Hall [Stamford]{ 1-93 sy | BORIS ... 1-91
»s | Grantham, Stainby ...... 2-25 »» | Miltown Malbay......... 287
,, | Horncastle, Bucknall ...| 2-22| XXI. | Gorey, Courtown House| 1:55
,» | Worksop, Hodsck Priory| 2:06 »s | Mullingar, Belvedere...| 1-23
VIIIL. | Neston, Hinderton ...... 132 ,» | Athlone, Twyford ...... 132
,» | Xnutsford, Heathside...| 165 ,» | Longford, Currygrane...| 1-41
,, | Lancaster, Rose Bank...| 187} XXIIL. | Galway, Queen’s Coll...| 2-97
»» | Broughton-in-Furness..| 4-39 ,» | Crossmolina, Enniscoe..| 3°36
IX. | Ripon, Mickley ......... 176 ,» | Collooney, Markree Obs.| 2°95
,»» | Scarborough,South Clifff 396 . | Ballinamore, Lawderdale| 2°53
,» | BastLayton[Darlington] 1-83 | XXIII. | Lough Sheelin, Arley ..| 147
,,» | Middleton, Mickleton..| 1-95 s | Warrenpoint ............
Haltwhistle, Unthank..| 2-61 ., |Seaforde .......co.coiennnn 157
, | Bamburgh.................. 1-81 ,» | Belfast, Springfield ......| 2°53
,» | Newton Reigny ......... 2:32 ,» | Bushmills, Dundarave...| 2:58
XI. | Llanfrechfa Grange ..... 1:69 s» | Stewartstown ............ 180
,s | Llandovery ............... 3:30 ,» | Buncrana .................. 3:03
Castle Malgwyn ......... 343 LoughSwilly,Carrablagh| 3:80
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. No. of
RAINFALL. 3% [ TEMPERATURE, |Night
STATIONS. = o
Div. The Roman numerals denote the Differ- | Greatest | g g i o
[di}l'isiogx of the Aunual Tablesto | Total | from 2]’;";&:35 Zg Max. Min. AE
which each station belongs.] Fall. | ayerave |— | &= 4 &
18309, |Dpth| Date{™ ~ || Deg. [Date | Deg. [Date/ | &
inches.| inches, { in.

L ( London (Camden Square) .| 217 (— -49| 59| 14 | 15 || 598 | 3 |27'8| 1 {10/13
I1. Maidstone (Hunton Court)...| 2:61{— -32) 62|14 |16 || ... | ...| ... {...[.[.
sy Strathfield Turgiss ............ 2°09— -63| 57| 14| 15 ||60°5| 3 [24-0{ 13 (11|18
1. Hitchin ..oooovniiiiiieniannns 2'34|— -34| 62| 25 [ 19 [ 580 3 |250 |4, 12{16]. .
» Winslow (Addington) ......... 225)— +68) ‘48| 18 | 15 (| 60°0| 3 |230| 1 (14|19
IV. Bury 8t. Edmunds (Westley) 3-12{4 57| 85| 18 | 14 (| 550 8 [200| 5 .| .
s Norwich (Cossey) ....ecoenene...| 441214 1-55) 80| 18 [ 20 | ... | ..
. Weymouth(LangtonHerring)| 1°55|— 2-11| 40| 80 | 18 {{ 580 | 2a 280 | 19¢{10
» | . | Torquay (Cary Green) ... ..... 185 57|16 [ 14 608 3 (300} 23 | 311
4y [2 | Bodmin (Fore Street) .........
V1. Z«: Stroud (Upfield) ............... 2:19/— 1-14| 57| 17 {19 |[57-0| 3 |27-0| 18 |10 .
» = J ChurchStretton(Woolstaston)| 1-72(— 1-80| 50| 25 | 14 || 5851 3 | 240 | 19 (1317
33 | } Tenbury (Orleton) ............ 1445 — 1'69) 381 25 | 15 {605 3 )220 1 |11l14
VIL|Z | Leicester (Barkby) ............ 191|— -38( 4718 [ 15 |[59-0| 3 |17-0| 4 14|29
”» Boston ....coccveeiiiiiiiininnnn, 2'63|4+ 48{ 72|18 118 ||56°0| 31260 27| 2
' Hesley Hall [Tickhill].........} 1'60|— 42| 38| 17 [ 17 |[59:0| 3 | 240! 5 {14
VIIL Manchester(PlymouthGrove)| 2:41|— 59| 77| 25 | 17 (| 56:0 | 3 | 26°0 |4, 51315
IX. Wetherby (Ribston Hall) .../ 1-08|— -99| 42{ 19 [ 10 || ... | ..o | oo | ... ||,
”» Skipton (Arncliffe) ............ 4:601— 2:15) 641 26 { 24 § ... | ... | .. | .. |.1..
’ Hull (PearsonPark) ..... ...... 3:20\+ 1-19} -77/ 18 | 22 |1 560 | 17 | 250 (5, 23[17]19
X Newcastle (Town Moor) ...... 2604+ 200 481 6|22 ... |...| .. |... 1.1,
s»» |\ Borrowdale (Seathwaite)...... 11'54|— 3-25/225| 256 | 18 || ... PR I I
XL|o5 ( Cardiff (Ely)eeoveerveeeeennens 2:69|— 2-22] 63| 1116 | ... | .. | .o | |0
’ ﬁ Haverfordwest .................. 4'26|— 1°60/1-39) 18 1 18 |1 55'6 | 17 {270 1] 912
»» |« ) Aberystwith, Gogerddan...... 4:441— -67| 98| 25 | 12 || 550 3 {20:0| 4 {16 .
,»» |& | Llandudno............ c.coeooeee. 3:30|1+ 21| 52| 16 |17 568 4| ... [ .. 1|.1.
XIIL. Cargen [Dumfries] ............ 1-78|— 278 49 1110|5501 28 {260| 5 |12 ..
v Jedburgh (Sunnyside)......... 2:86|+ '36(1°00| 5|16 |[57°0| 16 {260 27 | 5|
XIVv Old Cumnock ..... ............ 340(— 1574 48 314 | .. | o | ol 0L
XV Lochgilphead (Kilmory)......| 5°67|— 1:62]1°08| 24 | 15 || ... 19°0| 30 [19..

» | | Morvern (Primnin) ............ 547 . 1726116 {19 | ...

s [Z | Mull (Quinish).................. 4:41(— 2°58]1°02) 16 { 16 || ... .
XVIL 3' ; Loch Leven Sluices ............ 1:90)— 206} -701 4 8 .. | .| .o |... 1.0
33 | | Dundee (Easteru Necropolis) 1-25\— 1-45! -501 3 | 10 [} 552 | 28 [ 268 23 [13]
XVIL|Q | Braemar .....................] 8:05]— 1:53| 51! 5| 21 [[53-0{ 28 | 187 | 21 |17 26
v |3 | Aberdeen (Cranford) ... .....| 422 .. (126} 16 | 22 || 55°0| 29 | 240 30 | 9. .
Xvil Strome Ferry..................... o e e e o e ] e ]
' Cawdor {Nairn] ............... 3731+ 88941722 ... | ... .l lLD
XI1X Dunrobin ......cccoeerenenene, 57154 2-31(1°63] 17 | 18 || 55°0 | 28 | 240 | 25 (14| ..
» | U S. Ronaldsay (Roeberry)...... 597 |4 2'55(1-71| 17 | 23 || 47-0 | 10| 180 | 18 (10}
XX.[ ( Darrynane Abbey............... 3441 ... 100916 L 16 ) ... [ .o | o | ..l
" Waterford (Brook Lodge) ...\ 2:34|— 1-33( 67| 16 | 17 || 59-0| 8 |28:0| 1d| 8 .
45 |8 | O'Briensbridge (Ross) ...... 259 49125 t 14 ff o ]
XX1.|Z | Carlow (Browne’s Hill) ...... 191}— 1157 46| 16 [ 14 || ... | ... | ... | ...|.)..
’ :3‘ Dublin (FitzWilliam Square)| 1-87(— 96| -82| 16 | 17 || 576 3 |308| 7| 318
XXIl.|m | Ballinasloe ...ces coreenr.nen... 1-97]— 1-94| -38{ 16 | 15 | 52-0 3 |28-0| 6 [13]...
v» [B | Clifden (Kylemore) ......... .. 506( ... f147{16 16 ... | ... ... | .1 1.
XXIl1 Waringstown .................. 1-90|— 1-20{ -41| 16 [ 15 |[58-0( 3 {22:0| 6 {1219
’» Londonderry (Creggan Res.).| 3:87(— 1-15| 65| 16 [ 19 || ... | ... | ... vee [0 ]ees
vs Omagh (Edenfel) ............... 2:37|— 1'50) 60| 16 | 17 1 54-03, 28| 21-0 | 14 |12119
aAnd 3, 4. bAnd 21, 24. ¢ And 24. d And 5, 27.

~+Shows that the fall was above the average ; —that it was below it.
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METEOROLOGICAL NOTES ON NOVEMBER, 1893.

ABBREVIATIONS.—Bar. for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min, for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Rain; Hfor Hail ;

8 for Snow.
ENGLAND.

STRATHFIELD TUReIss.—On the whole a pleasant month, but chiefly charac-
terised by the sudden and severe changes of temperature and sharp paroxysms
of cold of short duration, and by a severe and long-lasting storm from the N. W,
on the 18th and subsequent days. 8 on 18th.

ADDINGTON.—The weather during the month was of a very varied and
uncertain description, with frequent rapid and great changes of temperature.
A difference of 15 degrees occurred in the max. of the 17th and 18th. The
18th was a very wild day; 8 began to fall about 11 a.m., and driven by a
very high wind, formed great wreaths 3 ft., 4 ft., and 5ft. deep, on the south
side of all hedges running E. and W. It was impossible to tell how deep the
8 would have lain had it been still, but on the morning of 19th the gauge
yielded ‘48 in. of B and melted 8.

Bury St. Epmunps.—A month of sudden and frequent changes both of
temp. and pressure. No fog. 8 on 18th, 19th, 22nd, 26th, and 30th.

LaNeTroN HERRING.—The changes of temp. were sudden and great. The
min. on the 1st was 30°; from the 2nd to the 4th the weather was very mild.
A cold spell lasted from the 6th to the 15th, with N.E. and E. winds, which
were very high on the 8th, 9th, and 10th. On the 18th and 19th there was a
great storm, but no serious damage was caused in this locality. 8 fell on the
18th. From the 20th to the end of the month the temg). was very variable.
Fogs on 14th, 15th, and 30th. Mean temp. at 9 a.m., 41°'6, or 2°-6 below the
average of 21 years.

Strovp, UpFieLp.—Earthquake felt at 5.45 p.m. on the 2nd. Gale on 17th,
Severe gale on the 18th, with 8 and R, about half an inch of § laying on the
ground. H storm or the 22nd ; flakes of 8 on 30th.

Wo0OLSTASTON.—A cold month, with a good deal of frost. A shock of earth-
quake was distinctly felt on the 2nd about 5.50 p.m. ; the direction appeared
to be from the N.E. Heavy gales occurred between the 16th and 19th, and a
wild blizzard raged on the 18th from noon to night, with driving 8 and sleet,.
Violent storms of H on the 22nd, and 8 on the 30th. Mean temp. 40°-3.

TENBURY, ORLETON.—A rather cold, but dry month, the mean temp. being
nearly 0°5 below the average. A great gale occurred on the 18th and 19th,
accompanied by 8, which drifted very much. Fog on the 2und, 13th, 14th,
and 21st.

LEICESTER, BARKBY.—A fine month, but variable in temp. ; some beautiful
sunsets. Water still short, and has to be carted to stock in the fields ; most
exceptional in this month. ® on the 18th, 19th, and 30th, nearly 4 ft. deep not
far from here. Mean temp. of month 39°6.

MANCHESTER.—Fog on the 21st, and thick fog all day on the 14th ; damp
and foggy on the 15th, 28th, and 30th. Slight 8 showers on the 18th and 23rd.
Fine autumn weather prevailed on the 3rd, 9th, 10th, 12th, 13th, and 29th.
Very stormy from 16th to 19th, but very little property destroyed and no lives
lost. Mean temp. 41°0.

SeaTEWAITE.—Falls of R exceeding an inch occurred on 5 days ; exceeding
two inches on the 25th. 8 on the hills on the 6th. Great storm on the 18th.

WALES.

HAVERFORDWEST.—A changeable, wet, stormy month, at times very cold,
with very sharp frosts ; the Precelly range three times environed with 8 from
one end to the other. Four grass readings below 23°, lowest 21° on the 12th.
On the 17th, 18th, and 19th a terrible gale blew ; it commenced from S.E.
with B, increasing in violence throughout the 18th; many trees blown down
and houses stripped ; the greatest force of the gale was from the N.N.W, to
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N.N.E,, consequently it did not do so much damage here as a westerly gale.
The month ended fine and calm ; wind very fresh on the night of the 30th.

GOGERDDAN.—Very changeable throughout the month. Wind from N.E. or
N.W. H and 8 on several days.

SCOTLAND.

CarGEN.—The latter part of the month was very unsettled, the fluctuation
of temp. and pressure being very marked ; in 12 hours (27th-28th) the range
of temp. was 26°'2, and on the 17th and 18th the difference in pressure was
nearly 12 inches. The gale on the 18th, which caused so much havoc in most
parts of Britain, was comparatively little felt in this district, and the damage
to trees, &c., was trifling; it was remarkable as coming from the N.E., a
quarter severe gales very seldom come from. Easterly winds prevailed for
18 days. The mean temp. for the month was about 0°'5 below the average.

JEDBURGH.—The weather was on the whole pleasant for the month, with no
interruption to out-door work. The wind on 17th, 18th, and 19th was very
gigh, but no damage to property resulted, except a few trees blown over or

roken.

ABERDEEN, CRANFORD.—Violent gale on 18th; wind about 90 miles per
hour ; great destruction to plantations and loss of life at sea.

ROEBERRY.—On the 17th, after raining more or less all day, with a moderate
S.E. wind, at about 5.45 p.m. the wind suddenly sprang up from the N.E. and
blew a terrific gale all night, accompanied by R and sleet.

IRELAND.

DARRYNANE ABBEY.—A fine month, except a few days in the middle and at
the end. A very strong gale on night of 16th and 17th.

WATERFORD, BROOK LODGE.-—A great deal of N.E. wind. Heavy gales
about the 18th. Mean temp. 42°'8, nearly four degrees less than last year.
8 on the Comeraghs and Cgrlow mountains on the 19th.

O’BRIENSBRIDGE, R0oss.—An unusually fine month. Low temp. during the
middle, with frequent slight frosts. Strong gales from N.W. on 17th and 18th.

DuBLiN.—This was a generally favourable month. Itsleading characteristics
were a prevalence of northerly winds, a tolerably low mean temp., an absence
of calm and fog, a moderate R, but a high percentage of cloud. The storm
from the 16th to 19th inclusive deserves special mention. The cyclonic
depression which caused it was of great intensity, the bar. falling in its centre
to about 28°5in. on the morning of the 17th. The wind velocity during the
northerly gales of this depression was great everywhere, but it was altogether
exceptional at Holyhead, where the anemometer registered more than 1,800
miles of wind in 24 hours, and in one hour upwards of 85 miles. A slight
shock of earthquake was felt at Greystones, Co. Wicklow, at 5.35 p.m. on the
2nd. Mean temp. 43°'8, 0°°9 below the average. High winds were noted on
15 days, but attained the force of a gale on only four occasions, the 16th, 17th,
18th, and 29th. TFogs on 5 days. A lunar halo was seen on the 2lst. 8 or
sleet fell on 4 days. H on 5 days.

BarLLiNasLoE.—Heavy R and gale on the 16th and 17th, and gale all day on
the 25th.

OMmacH, EpENFEL—The month commenced in dull, rainy weather, which
gave way on the 6th to 10 days of rainless and generally bright weather,
without much frost. On the 16th the bar. dropped 12 in. during the day, but
it was not till the evening of the 17th that a northerly gale, exceeding in
violence any since January 26th, 1884, commenced, and continued till evening
of 18th, uprooting trees and doing much damage. The remainder of the
month was raw, rainy, and unsettled, with extremely variable temperature.
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SNOW CRYSTALS.*

WHEN Dr. Hellmann writes upon a fresh subject, it may be taken for
granted that we shall have a bibliography of it, superior to what any-
one else could give us—and the present volume confirms the reputa-
tion. It has generally been supposed that Olaus Magnus in 1555, was
the first to mention the form of snow crystals as well as the first to en-
grave them. But Dr. Hellmann points out that Albertus Magnus, who
lived 1193-1280, had called attention to the star-like form of snow
and quotes the words (figura stelle) as from Albertus’'s Meteorology,
Book I, chapter 10. Book 1., chapter 10, treats of comets—it should
be Book IIL., chapter 10 ; and we th‘ip.kAhat it would have been well
to quote also the fuller description given earlier in the same chapter.
In the edition of 1494 (the only printed one which we have), the
words are :—
“Sed figura pruine est cut radii qdam ad vn centrum reducti vel
vnam lineam ex vtraque parte circlistantes.”
Which may be roughly rendered :—
“The form of snow is that of a series of radii starting from a
centre, or lines from a circumference meeting at a centre.”
On p. 53, Dr. Hellmann quotes Bierens de Haan’s report of an
edition of Engelman, dated 1743, and says, that perhaps there never
was such a book. That is also our opinion. Engelman’s edition of
1747, makes no reference to any earlier one, and his edition of 1771,
is distinctly stated to be the second. ~ We think that Bierens de Hann
probably confused with Engelman’s book another Dutch one, which
was published in the year, he states, 1743, viz. : N. Duin’s Janmer-
kingen en Aanteckeningen, van drie meer dan gemeene strenge Winters.
But though, of course, there are many references to smow, it is
totally different from Engelman’s work, and we have not seen a word
in 1t as to the form of snow,

* Schneekrystalle ; Beobachtungen und Studien, von Prof. Dr. HELLMANN.
Royal 8vo. R. Miickenberger, Berlin, 1893. 66 pages, numerous engravings,
and 8 plates reproducing micro-photographs.

VOL., XXVIIIL N
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As regards engravings of snow crystals, Dr. Hellmann gives faith-
ful reproductions from the works of —

Olaus Magnus 1555
Descartes . 1637
E. Bartholinus 1660
Hooke 1665

Martens 1675
D. Rosetti ... 1681
Scoresby 1820
Glaisher 1855

With reference to some of the later ones he seems to think that
they are rather too beautiful. The plan of drawing complicated
patterns has usually been to draw accurately the branches from one
of the six radii and subsequently to draw the other five radii with iden-
tical branches. This, of course, produces perfect symmetry, but Dr.
Hellmann questions whether such perfect symmetry is usual.

The only direct photograph of snow which we had seen, prior to
receiving Dr. Hellmann’s book, was one taken by Mr. A. W, Clayden,
and if we remember it aright, the majority of the crystals were im-
perfect. To us, however, that seems a probable fact, because both by
contact with other crystals in their fall earthwise, and by contact
with the surface on which they fall, such extremely delicate structures
may suffer much injury. Moreover, there is the ever-present diffi-
culty as to their melting; they must not merely be formed at a low
temperature, but all the air strata through which they pass, must be
below 32° F., and the air must not be very dry, or the crystals will
lose some of their finer needles by evaporation, or very moist, or
additional spicule may be irregularly attached. All this is evident,
and it being so, we think that, at any rate in the state of knowledge
when Engelman, Scoresby, and Glaisher brought out their exquisite
engravings, they did wisely in representing perfect crystals.

Now that photography can be used, much more can be done, and
doubtless before long will be. It is very nice to have the indisputable
photographs which Dr. Neuhass has taken, and we wish him much
success. The chief difficulty appears to be to obtain a sufficiently
strong light to iluminate the crystals and yet to avoid warming them.

We cannot find space for telling in detail the various inferences
which Dr. Hellmann draws from the photographs, but his book is an
epoch making one. He closes the period of geometrical perfection in
the representation of snow crystals, and carries us a good way into
the new period in which the photograph perpetuates their appear-
ance, and enables us to study their life history, not in a garden,
with the temperature at zero, but in the comfort of a study.
Dr. Neuhass must find out how to prevent the crystals thawing,
and thereby complete the benefit he has conferred on meteorologists,
for beautiful as were the geometrical figures, it will be still better to
have the absolute facts.
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The work may.alr.nost be called an edition de luze so excellent are
gle {)}aper, the printing, and the reproductions of the micro-photo-
raphs,

UNUSUAL SNOW CRYSTALS.
To the Editor of the Meteorological Magazine.

_ SIR,—When I left home at 8.30 this morning snow was falling in
single crystals and small flakes, the flakes consisting as a rule of any
number of crystals up to eight or ten ; the fall continued, decreasing
gradually till about 9.15 a.m., the temp. during this time being
about 23°,

The crystals were very varied, both in form and size, and exhibited
some features which appeared to me worthy of record. They varied
in diameter from * - inch (212 millimetres), up to the largest size
which it has been my good fortune to examine, one measuring exactly
* 3 inch (847 millimetres), and another * 7 inch (7-41 millimetres.)
Some half-dozen crystals, } inch in diameter, were seen with the
spicule radiating in all directions, and two of -% inch, the rays in
the two larger specimens being of the usual arborescent pattern,
whereas the rays of the smaller forms were simple needles-—as in the
case described in the Met. Mag. for January, 1893. These crystals
might conveniently be called spherical snow crystals, and this name
will enable me to describe as hemispherical five or six other crystals
examined ; they were similar in size and structure to the two larger
spherical ones just described, but what may be called the main
crystals, formed a flat base, on which were arranged two half-crystals
on the same side. I endeavoured to count the number of rays in the
spherical crystals, and although it was a rather severe test for the
eyesight, I am satisfied that 14 is the correct number.

Another frequent form, was the ordinary crystal with additional
spicule on both sides, at right angles to it.  Although, during the
three-quarters of an hour, I examined many hundred crystals, I did
not see any of what may be described as ‘“‘the axle and pair of
wheels ” pattern, or any hexagonal discs.

It may be worthy of remark that the temp. was comparatively
near to that on January 1st, 1893, when I observed the spherical
crystal before mentioned, as described in the Met. Mag., January 1893.

Yours very truly,
H. SOWERBY WALLIS.

25, Northwood-road, Highgate, January 6th, 1894.

* These uncouth fractions are used because they are the graduations of the pocket
scale with which the crystals were measured.
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THE FROST OF JANUARY 5TH & 6TH.

THIS frost was not, we think, comparable with those of 1881, 1867,
or 1860—in fact, except at isolated stations, we do not think that it
was much worse than that of 1893 ; but recent events usually pro-
duce a strong impression, and we shall therefore be expected to say
something about it.

In the first place, we reprint from the Morning Post a report as to
the minimum at Greenwich Observatory :—

“The Astronomer Royal reports that at Greenwich Observatory the
minimum was 12°8. In the previous 53 years during which meteoro-
logical observations have been recorded there, there have been only
nine years in which the reading of the 5th was beaten, the actual values
being :—

o

1894 ... Jan. 5 ... 12°8
1881  ......... I 12-7
1878 ... Dec. 25  ......... 122
1870 ... ... s 25 98
1867  ......... Jan. 5 ... 66
1860  ......... Dec. 25 ... ... 80
1855 ... Feb. 19 ......... 11°1
1847 ... s 12 112
1845  ......... s 12 L 77
1841  ......... Jan. 9 ... 40

Prior to this date members of the staff registered temperatures in the
neighbourhood, and in the Belville Journals there is an entry of a
temperature of 3°0 at 9 a.m. on January 15th, 1820, the minimum
being supposed to be zero. On January 20th, 1338, however, the
lowest readings of the century were registered, all being below zero—
at Blackheath, —21°; at Greenwich, —4°; near Deptford Bridge, —5° ;
at Lewisham, —6°; and at Beckenham, —8° or —10°. This was
known as “ Murphy’s Winter,” from the almanack maker’s prediction
that January 20th would be the coldest day.”

From this we may see that at Greenwich a similarly low temperature
is reached about every six years.

The peculiarity of the recent frost was the coldness during the
day-time on January 5th. In London, until evening, the tempera-
ture did not exceed 184° and similar or greater cold prevailed over
the South of England. The temperature rose a little after 6 p.m.,
and the true max., as read at 9 p.m., was 19°8. This, in London,
has been exceeded only once in 35 years, and that once was as far
back as January 4th, 1867, when the max. was only 16°9. In
corroboration of this we may refer to the letter from our regular
correspondent at Weymouth (on p. 188) and to the following tem-
peratures sent by Mr. R. H. Barnes from Parkstone, Dorset :—

7am, min. 9am. Noon. 3pm. 6pm 7pm. 9pm.

o Q QO o] Q [e} ]
January 5th...... 46 135 141 147 1577 162 170 151

Frosr 1N THE ISLE oF WigHT.—Mr. C. Orchard, Bembridge, observes:—
‘“The weather here last week was very severe. On Thursday, January 4th,
the N.E. wind was very piercing, blowing half a gale, with temperature about
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26° all the day. On Thursday night some snow fell, and the wind kept up,
while the thermometer fell to 15°, the frost, which penetrated dwelling
houses and stores, as well as glass structures, freezing in places that have
never been known before by the oldest inhabitant ; in fact it seemed a perfect
blizzard. The damage to plants and roots, such as potatoes in stores, cannot
yet be estimated. Fires, lamps, and stoves entirely failed to keep the frost
from the greengrocers’ shops and stores in Ryde and the other towns in the
island, the contents in most cases being frozen quite hard.”—Journal of
Horticulture.

Mr. Pile, of Cranbrook, Kent, gives the max. as 23° and says that
the only lower one for 22 years was 22° on December 30th, 1890.
This max. of 23° was probably at night, because Mr. Mace, of
Tenterden, says : Max. during the day 19° but rose to 21° between
7 and 10 p.m.

Mr. Padwick, of the Manor House, Horsham, gives the tempera-
ture at 11 a.m. as 13°

At Ivedon, Honiton, Devon, Mr. Stanley had almost exactly the
same temperatures as in London, viz. :—

Mtn. 9 a.m. Max. up tg 6 p.m.
Ivedon.................. . 40 ... 150 ... 18-0
Camden Square......... 131 ... 143 ... 18-4

Much further to the North, the Rev. H. A. Boys, of Easton

Mauduit, Northampton, gives :—
9a.m. Noon, Max. 1lpm. 2pm. 3p6m. 4pm. 9pm Min 10p.m.

o o o o [o} o [ (o} o
Jan. 5th... 175 185 188 175 182 175 160 105 1013 130
At Addington, near Buckingham, Mr. Mathison says that the
temp. did not reach 15° until nine o’clock at night. He gives :—

4 p.m. 6 p.m. 9 p.m.
January 5th ...... 110 ... 140 ... 150

Still further North the min. fell much later, viz., on the 6th ; but
we do not think that the air temperature fell to zero in any part of
England.

ROYAL METEOROLOGICAL SOCIETY.

The monthly meeting of this society was held on Wednesday
evening, the 20th ultimo, at the Institution of Civil Engineers,
25, Great George-street, Westminster, Dr. C. Theodore Williams,
President, in the chair.

Mr. C. Harding, F.R.Met.Soc., gave an account of the ‘Great
Storm of November 16th to 20th, 1893.” This storm was the most
violent of recent years, and, as far as anemometrical records are con-
cerned, the wind attained a greater velocity than has previously been
recorded in the British Islands. The velocity of the wind was 96
miles in the hour from 8.30 to 9.30 p.m. Nov. 16th in the Orkneys,
where the hurricane burst with such suddenness, that it is described
as like the shot of a gun, and the wind afterwards maintained the very
high rate of 90 miles and upwards in the hour, for five consecutive
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hours. At Holyhead the storm was terrific, the anemometer recorded
a wind velocity of 89 milesin the hour, and it was 80 miles or above for
11 hours ; while the force of a whole gale, 65 miles an hour and up-
wards, was maintained for 31 hours, and for 4} days the mean hourly
velocity was 54 miles. Many of the gusts were at the rate of 115 miles
in the hour, and at Fleetwood a squall occurred, with the wind at the
rate of 120 miles an hour. The storm was felt over the entire area
of the United Kingdom, and the wreck returns show that disasters
occurred with almost equal frequency on all coasts. Four weeks -
after the storm the official records gave the total loss of life on our
coasts as 335, while there were 140 vessels which had been abandoned,
or had foundered, stranded, or met with other severe casualty,
involving either loss of life, or saving of life by some extraneous
assistance. There were 600 lives saved on our coasts by aid of the
Life-boat Institution and other means. The author has tracked the
storm from the neighbourhood of the Bahamas on Nov. 7th, across
the Atlantic and over the British Islands to central Europe on Nov.
20th.

The other papers read were—¢ Rainfall and Evaporation Observa-
tions at the Bombay Water Works,”by Mr. S. Tomlinson, M.Inst.C.E. ;
and “On Changes in the Character of certain Months,” by Mr. A. E.
‘Watson, B.A., F.R.Met.Soc.

SOCIEDAD METEOROLOGICA URUGUAYA.
To the Editor of the Meteorological Magazine.

Sir,—I have read with interest in the number 333 for October,
1893, page 136 of your valuable magazine, the remarks which the
perusal of our Revista suggested, especially that referring to the
delay in the publication of meteorological dafos obtained at the vari-
ous stations established since January, 1890.

I would observe, however, that these delays are not due entirely
as the reviewer seems to imply—to climate conditions of these parts,
but directly to the want of the pecuniary resources, necessary for the
extensive and regular publication of these data. It is only to the
patriotism of a few citizens (so few indeed, that I am often called
upon to provide out of my own pocket the necessary sums to attend
to the “service”) that we are able to publish the Rerista and
provide for the maintenance of the stations. Therefore the delay
will not be a matter of surprise, bearing in mind that the
Uruguayan Meteorological Soclety is purely a private undertak-
ing, without any help or aid whatever from the Government of the
country.

In any case, the publication of the data would involve delay,
owing to various causes, as it happens with other publications of
greater importance than ours, possessing the necessary elements.
For example :—The Monthly Bulletin of the Central Magnetic and
Meterological Observatory of Mexico, whose April number of 1890 was
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published only recently in 1892 ; also the Bulletin of the Italian
Meterological Society, published in the September number of the
year, the observations of July, 1892.

Thanking the reviewer for his good wishes for the prosperity of the
institution, which I have the honour of directing, and reciprocating
the same to yourself, I am,

Yours very respectfully,
¥. A. LANZA, Director.

Sociedad Meteorologica Uruguaya, Calle Sarandi, 190,
Montevideo, Uruguay, November 25th, 1893.

EXCEPTIONAL FROST FORMATION.
To the Editor of the Meteorological Magazine.

SIR,—In the sharp frost that occurred ou 2nd and 3rd of this
month, I noticed in a wood in Surrey, a very peculiar frost formation.

Patches of ground, about eighteen inches in diameter, were covered
with little vertical columns of ice that had the appearance of having
exuded from the ground, and in general form reminding one of
the columnar basalt of Fingal’s Cave in miniature. Some of the
columns in the middle of the patch measured 2 inches high ; they all
came up to about the same level but decreased slightly in height to
the edges of the patch. The soil is light, gravelly sandstone, and
some of the soil, and small stones, measuring three-quarters of an
inch, were supported here and there on the tops of the little columns.

The ice was clear but in structure was composed of bundles
of fibres, like rock asbestos, the sides of each column being parallel,
not tapering either at the top or the bottom. The diameter of the
columns was about a quarter-of-an-inch, and the distance between
them varied from O to half-an-inch, but in many cases they were
closely related, forming rows about two or three inches long. Nearly
all of them had a joint or interruption about two-thirds from the top,
as if they had been caused by the action of two successive frosts. In
some cases the lower portion was missing, the column being supported
by those adjacent, and on the lower end where the joint would have
been, was a bunch of rime spikes, like little rootlets, about three-
quarters of an inch above the ground.

The few patches that I observed, were situated on the side of
banks, where water could not have accumulated as a puddle.

Yours faithfully,
E. WHITE WALLIS.
49, Clifton Hill, N. W., 13th December, 1893.
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. CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JULY, 1893.

Absolute, Average, Absolute., [TotalRain. g

STATIONS. Maximum.| Minimum. Bl g q .
REELAEH I
(Those in italicsare | & | 5 [ & | - [Mex.|Min | Q8 | B | =@ | 85| B |&(3
South of the Equator.)) § | & g |5 & = = g8l

H A H =]

T o | | o | e © m) v © jinches T
England, London ...... 907 | 7| 478 15b| 745 | 552| 53-0 | 70 | 100-3| 430|246 | 17 | 60
Malta.....ccoeoeeenn......| 96°1 | 14 [ 657 20| 870 | 70'8] 66:8 | 70 [ 1469 60-8] -00 | 0|17
Cape of Good Hope .| ...
Mauritius............. 748 (10 59-0{ 13 | 731 | 62'9| 58'6 | 74 |120.2| 483335 [ 20 |55
Caleutta........e............ 905 | 27 | 752(4,5| 870 [ 78:5( 79:0 | 88 | 1546 74'9(10°97 | 16 | 85
Bombay ..o 873 | 12| 74'3| 3848 | 769| 758 | 85 |1367| 71-8[16°14 | 31 |86
Ceylon, Colombo ......... 869 [ 15| 73-4| 3 (841 | 77-2| 709 | 77 |156:0| 70-0| 220 | 11 |77
Melbourne.......... .1 600 | 23| 31028 | 548 | 418| 433 |83 |111'5] 24:9] 2:32 | 17 |59
Adelaide ... | 636 23] 357 3(582 | 442 439 |76 [1200] 261200 | 15| ...
Sydney ....... Jrre | oa | 387 40596 ] 462| 44:3 |83 |114°0| 240( 445 | 15 |42
Wellington ............... 600 | 14a] 350] 19 | 552 | 44-3| 42'8 | 79 [ 102°0| 240, 731 | 18 [ 54
Auckland ............... 64:0 (6,31 39:0| 20 | 587 | 483| 48-2 | 81 [1240| 31:0| 534 | 25 | 67
Jamaica, Kingston...... 929 | 4| 698|10878 722 v1-3{74| ... | .. |504(14]65
Trinidad ..........c....... 930 | 12| 650 17¢/ 876 | 69-3| 73'3 | 85 | 145°0| 62:0(13-28 | 25| ...
Toronto ....... AR 933 | 25| 450| 24| 791 | 575|585 {72 .. { 410|227 | 14 |40
N"F‘;efgr‘;;i‘;“’}fj ...... } 852 |21 | 450/ 10| 759 | 525 596 69| .. | .. |368[12]40
Manitoba, Winnipeg...| 88-3 | 20 | 40-0] 8 | 778 | 554 .. | .| .. | ... [542[12(5%0
oo mbit, 1714 130 | 452) 19| 669 | s1z) 528 |84 | .. | .. | 95 |11 |50

a And 25,31, b And28. cAnd18. d And 20.

REMARKS.

MALTA.—On 29th, at 10.30 a.m., a few heavy drops of rain fell, but not enough to
measure. Mean temp. 77°°6 ; mean hourly velocity of wind 82 miles. J. ScoLEs.
Moauritius.—Mean temp. of air 1°°1 below, dew point 0°-7 below, and rainfall
‘96 in. above, their respective averages. Mean hourly velocity of wind 12'3 miles,
or 04 mile above the average ; extremes, 27°1 on 14th, and 2'1 on 19th ; prevailing
direction, E.S.E. C. MeELprUM, F.R.S.
Melbourne.—Fog on the 8th, 18th, 28th and 29th ; frost on the 2nd, Sth, 28th and
29th ; hail on the lst and 25th ; lightning on the 9th, 12th, 13th, 14th and 22nd.
R. L. J. ErvLery, F.R.S.
Adelaide.—Mean temp. 0°°4 below the average of 36 years. Rainfall ‘63 in. below

the average. C. Topp, F.R.S.
Sydney.—Mean temp. 093 above, humidity 7 above, and rainfall ‘04 in. below,
their respective averages. H. C. RussewL, F.R.S.

Wellington.—Generally showery weather, with a few fine days; heavy rain in the
early part and at the end of the month. Prevailing winds S.E. and N. W., frequently
fresh, but very strong only on 14th and 30th, from N.W. Mean temp. 2¥°1, and
rainfall ‘98 in., above their averages. R. B. Gore.

Auckland.—A stormy, wet and disagreeable month, rain falling on 25 days out of
31. Total rainfall nearly ‘75 in. in excess. Barometrical pressure and mean temp.
both considerably above the average. T. F. CHEESEMAN.

Jamaica, KinestoN.—Thunderstorms, with much rain and squalls. Rainfall

nearly three times the average. Mean hourly velocity of wind 38 miles.
R. JOHNSTONE.
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Div. STATION. Total | piv. STATION. Total

ain, Rain.
In,

II. | Dorking, Abinger Hall.| 3-23 XI. | Builth, Abergwessin Vic.| 9:44
»» | Birchington, Thor ...... 207 y»» | Rhayader, Nantgwillt..| 8-37

s»» | Brighton PrestonvilleRd| ... »» | Corwen, Rhug ............
»s | Hallsham .................. 3-12 s | Carnarvon, Cocksidia ...| 5'85
» | Ryde, Thornbrough ...... 351 »» | I. of Man, Douglas ...... 550
,» | Alton, Ashdell............ 385 XII. | Stoneykirk,ArdwellHo.| 3-41
III. | Oxford, Magdalen Col...| 1-54 s»» | New Galloway, Glenlee| 860
,» | Banbury, Bloxham ...... 260 ,» | Melrose, Abbey Gate...| 351
,» | Northampton, Sedgebrook| 206 | XIIL | N. Esk Res. [Penicuick] 4°40
5 | Aleonbury...... ... ...... 1-24 ,» | Edinburgh, Blacket Pl..| 2°50
s | Wisbech, Bank House..{ 1'36] XIV. |Glasgow, Queen’s Park.| 4°57
IV. | Southend .................. 1'42 XV. | Islay, Gruinart School..| 466
,»» | Harlow, Sheering ... .. 176 XVI. | Dollar........ .ccouvveeen.nns 4:82
s»s | Colchester, Lexden....... 148 s»» | Balquhidder, Stronvar..| 10°68
,» | Rendlesham Hall ...... 1-41 s»s | Coupar Angus Station..| 2'55
sy | DISS i 172 ,» | Dunkeld, Inver Braan..| 3:54
s | Swaffham .................. 1-39 ., |Dalnaspidal H.R.S. ...|10:06
Salisbury, Alderbury...| 3:79| XVIIL. | Keith H.R.S. ...... .....|] 215
,»» | Bishop’s Cannings ...... 297 ,» | Forres H.R.S. ..........] 120
»» | Blandford, Whatcombe.| 3-97 | XVIIL. | Fearn, Lower Pitkerrie.| 1:80
,» | Ashburton, Holne Vic....| 695 »» | Lioch Shiel, Glenaladale| 2220
»» | Okehampton, Oaklands.| 7-16 »» | N. Uist. Loch Maddy ...| 7-47
»» | Hartland Abbey ......... 511 ,» | Invergarry ............... 14-80
»» | Lynmouth, Glenthorne.] 7°12 ,» | Aviemore H.R.S. ...... 351
,» | Probus, Lamellyn ...... 523 ., | lioch Ness, Drumnadrochit| 584
»» | Wincanton,StowellRec.| 3:66| XIX. |Invershin .................. 2°40
+»» | Weston-super-Mare ...... ,s | Scourie ...........oevenn.n. 7°12
VI. | Clifton, Pembroke Road| 2-86 s | Watten H.R.S. ......... 1-67
,» | Ross, The Graig ......... 345 XX. | Dunmanway,Coolkelure| 9°23
»» | Wem, Clive Vicarage ...|] 290 ,» | Fermoy, Gas Works ...| 4°61
,» | Cheadle, The Heath Ho.| 310 ,» | Killarney, Woodlawn ...| 780
,» | Worcester, Diglis Lock| 259 »» | Tipperary, Heury Street| 3:80
,» | Coventry, Coundon ..... 283 ,» | Limerick, Kilcornan ...] 3'56
VII. | Ketton Hall [Stamford])] 134 . | EDDIS. L 5-33
s» | Grantham, Stainby ...... 1-82 »s | Miltown Malbay......... 528
,» | Horncastle, Bucknall ...{ 1:87| XXI. | Gorey, Courtown House| 3-36
,» | Worksop,Hodsck Priory] 2-84 ,» [ Mullingar, Belvedere...| 311
VIIL | Neston, Hinderton ...... 299 ,» | Athlone, Twyford ...... 419
,» | Knutsford, Heathside...| 3-41 s»» | Longford, Currygrane...| 3:74
,» | Lancaster, Rose Bank...| 336 | XXI1I. | Galway, Queen’s Coll...| 5-03
s | Broughton-in-Furness..| 662 ,» | Crossmolina, Enniscoe..| 8°:39
IX. { Ripon, Mickley ......... 339 »» | Collooney, Markree Obs.| 4°78
»» | Scarborough,South Cliff] 2-08 ,» | Ballinamore, Lawderdale] 3-88
,»» | EastLayton[Darlington]| 2:88 | XXIIL. | Lough Sheelin, Arley ..| 829
,» | Middleton, Mickleton..| 2-96 ss | Warrenpoint ............ 401
Haltwhistle, Unthank..| 3-02 ,» |Seaforde .................. 365
,» | Bamburgh.................. 115 ,, | Belfast, Springfield ...... 4:44
,» | Newton Reigny ......... 4-61 ,» | Bushmills, Dundarave...] 3-55
XI. | Llanfrechfa Grange ..... 5-46 sy | Stewartstown ............ 3-21
»s | Llandovery ...............| 605 ,» | Buncrana .................. 478
Castle Malgwyn ......... 597 LoughSwilly,Carrablagh| 552
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. No.ot
RAI LL. a3 ERATURE. [Nights
STATIONS. NFALL a5 TEMP "
Div. The Romau numerals denote the Differ- | Greatest | g & i MR
e e e Ammual Tables t0 | Total ence | Fallin |, & Max. Min. 1515
which each station belongs.] Fall. |average | ————| 25 = &
1880-9. |Dpth| Date| ™~ || Deg. [Date | Deg. [Date.ls [ §

inches.| inches. | in.
L ( London (Camden Square) ...| 2:23|+ ‘16| "44] 8 14 | 57-8| 13 [20°1] 3{ ol19
1I. Maidstone (Hunton Court)...| 1-75|— +49) 43| 12 | 13 || ... | ... | .. | oo ffl,
» Strathfield Turgiss ............ 380+ 1'79| 67| 12 | 22 || 542| 13 | 16°6| 3 13|27
I11. Hitehin .....o.ooviiiiiiiennnenian 190— -13] 48/ 20| 15| 55°0( 13 190 2 9l..
9 Winslow (Addington) ......... 1:44]— 1°01] *30| 12 | 19 || 56°0| 13 | 150 3 [10{22
IV. Bury St. Edmunds (Westley)| 1-94|— 30 29| 12 | 14 || 54°01 13 [ 180 30 |...|...
’ Norwich (Cossey) ..oevreneenn. 1°90(— +831 54] 20 (120} ... L .. | ... | ...
Weymouth(LangtonHerring)| 3:04|— 06 57| 19 14 [[ 540} 18 | 220 8] 5|...
s | . { Torquay (Cary Green) ... ..... 4-97 . 1123112 | 16 || 55'5] 13 | 248 | 3| 4}10
,» |2 | Bodmin (Fore Street) .........
V1. a Stroud (Upfield) ............... 2764+ -31| -66] 12 | 21 || 530} 13 | 200 2 |11]...
2 |3 ChurchStretton(Woolstaston)| 4:52{4 1+47| ‘91| 12 | 23 || 520 13 [ 200{ 2 |10117
sy (& ] Tenbury (Orleton) ............
VII. E Leicester (Barkby) ............ 1'80|— 34| ‘41| 90 | 19 |1 550 13 }13°0{ 1 [1526
’ Boston .....cccoeeeiiiiiinnn 1-36]— 49} 25| 20 | 15 155601 13 |19°0| 2 ]..1..
v Hesley Hall {Tickhill]......... 2:65|4 67| *89] 12 | 20 |l 530 | 132 21°0| 2 {16]...
VIIL Manchester(PlymouthGrove)| 3'57 |4 13| 73| 12 | 21 })54:0 1 13 |18-0| 1 | 612
IX. Wetherby (Ribston Hall) ...{ 2°59/4- <15 79| 13 | UUR IRV IO TRVUURN PO IO
» Skipton (Arncliffe) ............ 6944 -13|1'38] 13 { 23 || ... | .| v | oer |oifen
’s Hull (PearsonPark) ..... ...... 2:01{— 26| 77| 20 | 156 || 550113 ;220 2 [11]17
X. Newcastle (Town Moor) ...... 1:36|1— 94| 83{12 | 16| ... | ... | oo | i |o]ene
,»| \ Borrowdale (Seathwaite)...... 2253+ 7-72(3°71| 24 | 27 || ... SR T
X1.|o5 ( Cardiff (Ely).c.ceeiuniinieenes . 48814+ 3311°06] 12 | 17 || oo | o | v | oo
» |3 ) Haverfordwest ............ enes 6054 1-06| 73f 12| 23 || 557 [ 28 | 20°1| 3| 813
. | } Aberystwith, Gogerddan...... 4:61(— -27| 60| 12 |19 (510 13 | 180 |1,21...|...
., & { Llandudno........c..ccoeeniiiins 3574 61} 60| 12 | 19 || 550 24 132:4| 2| 0.,
X1l Cargen [Dumfries] ............ 6724 2:70| ‘96| 13 | 22 |/ 530} 16 | 17-8{ 2 |...]..
" Jedburgh (Sunnyside)......... 2524 -32{ 85| 13 [ 11 | 53015230 2|9,
XI1V. Old Cumnock ..... cooeereneen. 5494 42| 96] 24 [ 25 || ... | .. | | . el
Xv. Lochgilphead (Kilmory)...... 796+ 59| 731 2|29 ... 1901 1] 8.
» | | Morvern (Drimnin) ..... ...... 10-34] ... [1°00| 2| 30
712 | Mull (Quinish) ..cveveveeene... 8554+ 08| -75| 6 | 30 OO IO T
XVL 3 : Loch Leven Sluices ............ 3804 49| 70j 25 [ 15| ... | ... 0 o | s |eeihn,
., |+ | Dundee (Eastern Necropolis) 2°05|— 03| 70| 24 19 (1530 16 | 241 1§ 7]..
XVILIO | Braemar ...ooooeeeveeerrneeennd| 3°82|+ 1-85| 78| 10 | 25 || 50-2 | 16 [ 20°0{ 1 |12[20
., 1% | Aberdeen (Cranford) ... ..... 2:07] ... | 50| 24|22 520 6]22:0| 110)...
XVIII Strome Ferry.......ocoovvivinnne. PR U PUURN | ERSUOR IRVOR ORI U A I
' Cawdor [Nairn] .....c......... 2:10( . 27| 80 6,8/ 23 || ... | .o | o | o L
XIX Dunrobin .......ooooeiieiiinnns 311|— 26| 54| 2|17 ||560] 6 |225[ 1 112...
’ \ S. Ronaldsay (Roeberry)...... 3-31|— 35| -35{ 8| 28 51-0{6,15/31°0{ 10 | 3|.
XX.| [ Darrynane Abbey............... 6:64] ... | 83] 27 | 23| ... | oo | oo | o [eor]e
» | . | Waterford (Brook Lodge) ...| 4'33|4- .69/1:09| 19 | 20 1 52°0} 16 | 24'5| 2| 8.
+» |8 | O’Briensbridge (Ross) ...... 545 ... 1 B8 12 [ 23 || o | e ] e [ eee oo
XXI./w | Carlow (Browne's Hill) ...... 35504 48] 56 24 [ 24 | ... | o o |l ||
. j y Dublin (FitzWilliam Square)| 2-48|4- -32| *50( 24 | 19 || 56°7 | 15 {28-3 | 2 | 3]16
XXIL{=3 | Ballinasloe .................... 428|4 81| 61| 121 23 | 51-0 28 [ 290 31 | 8|...
.y |2 | Clifden (Kylemore) ......... .. 11+48) ... (18318 (24| ... | ... | ..o | . il
XXIII Waringstown .........eeeeenn. 3:00j— 04| *40] 24 | 20 || 55°0 27 | 230 1 |14118
» Londonderry (Creggan Res.).| 395(— 26 41| 6 128 (| ... [ ... 1 ... | ... [|.]|.
ys \ Omagh (Edenfel) ............... 4:85|- 1-17| *66| 27 1 26 11530/ 24 | 22:0] 1 |14]19

a And 16.

-+ Shows that the fall was above the average ; —that it was below it.
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ABBREVIATIONS.—Bar, for Barometer; Ther. for Thermometer ; Max. for Maximum ; Min, for
Minimum; T for Thunder; L for Lightning; T 8 for Thunderstorm ; R for Raiu ; Hfor Hail ;

8§ for Snow.
ENGLAND.

STrRATHFIELD TURGIss.—Taken altogether, December was a mild month,
with a short snap of cold at the beginning and the end. The fluctuations of
the bar. about the 17th were most remarkable. It fell from 30°469 in. to
28°464 in. in 48 hours. Heavy gale from N.W, on the 8th, and on the 12th a
very severe gale, far exceeding any previous storm this winter ; much damage
was done to trees, and the celebrated oak over ‘¢ Copenhagen’s” grave in
Strathfieldsaye Park was very seriously damaged. A large block of buildings
was blown down at Aldershot. Gales again on the 19th and 20th. Grass min.
on 3rd, 10°-5. Slight 8 on 1st.

HircHIN. —The lowest barometer for many years occurred on the 20th, and
the highest since February, 1887, on the 30th.

ADDINGTON.—Very sharp frosts occurred on the 2nd and 3rd, and again on
the 30th and 3lst, but there were no very low temperatures between those
dates. B fell on many days, but in no great quantity, that registered on the
31st being partly fog, which was very dense all day, covering the trees with
thick rime. Wind very strong at times. Much L at night on the 8th. Cor-
rected bar. at 9 a.m. on 20th 28-902 in., and on the 29th 30660 in.

Bury St. EpMUNDS.—A mild month, with frequent B in small quantities,
but no 8. Violent oscillation of the bar. between 20th and 29th.

LaneroN HERRING.—The first and last weeks of the month were fine, and
also from the 14th to the 18th, but the rest of the month was very unsettled,
with great storms on the 12th and 20th. The storm on the 12th did consider-
able damage, blowing down tiles, slates, and coping stones in all directions, and
uprooting many trees. The worst storm for many years. Mean temp. at
9 a.m. (42°+4), 3°9 above the average, and 0°°8 above that of November,
L on the 8th; Hon the 9th; T on 11th and 12th. Solar halo on the 11th.
Lunar halo on the 20th. )

TorQuAY, CARY GREEN,—Heavy gale till 1.30 p.m. on 12th. R from 9 a.m.
to ! p.m., *96in.

Stroun, UprIeLD.—S. W. gales on 7th and 8th, with L on the latter day.
S.E. gale on 10th, and S.W. gales on 11th and 13th. Violent storm of B and 8
at 4 p.m. on the 20th.

Wo00LSTASTON. —A stormy month, with a succession of gales from the 8th to
the 13th. 8 fell on the 19th and 20th.

LEICESTER, BARKBY.—A mild, open month ; only a little 8 on the 1lst and
20th. Water still very short. Mean temp. 38°°2,

MANCHESTER,—A very fine month ; many days bright and sunny, more like
spring. Mean temp. 40°'5. T and L on the 25th. Slight H showers on the
7th and 21st. Thick fog all day on 2nd. Thick fog and wet mist on the 29th,
30th, and 31st. .

HuLry, PEarsoN Park.—Squally, with showers of B on the 1st. Fog on the
5th, 28th, 29th, 30th, and 31st.

SEATEWAITE.—Falls of B exceeding an inch occurred on 8 days, exceeding
2:00 in. on 2 days, and exceeding 3'00in. on one day. Hard frost on lst and
2nd. H showers on the 7th and 2lst.

WALES.

HAVERFORDWEST. —On the whole a mild December, although the first three
days were very wintry, the Precelly range covered with 8, and severe frost.
Milder weather and fine, until the 8th, when a very stormy, wet, and at times
very cold period set in, lasting seven days, the force of the wind being greater
and the storm from the S.S.E. to E. greater than any gale since December,
1886. Stormy weather occurred several times afterwards, scarcely a day
without B or 8. About the 29th dense fog prevailed, the month ending with
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hard frost. One of the wettest months of the whole year. Prevailing wind
S.W., S.8.E., and N.E.
GOoGERDDAN.—Very stormy and mild throughout and scarcely any sun.

SCOTLAND.

CArGEN.—QGales on the 8th and 10th ; L on the 8th and 9th ; 8, sleet and B
on the 12th and 13th ; lunar halo on the 20th.

JEDBURGH.—The weather during the month was mild for the season. Snow-
drops appeared above ground on 4th ; primroses were in bloom after the 2nd.
The 8 and frost never lasted beyond the day they occurred. Masons’ work
hardly got a check, and out-door work was never interrupted. § on the 7th,
8th and 13th. High wind on the 8th and 10th.

ROEBERRY.—A very unsettled month.

IRELAND.

DARRYNANE ABBEY.—The wettest month of the year, but mild.

WATERFORD, BROOK LODGE.—Fresh 8 on the Comeraghs on the 1st. Several
heavy gales during the month. Mean temperature 42°-5.

O’BRIENSBRIDGE, Ross.—This month exhibited the greatest rainfall of the
year, with strong winds, mostly from S.E., especially on 17th. A marked rise
of temp. occurred in the last week. Dense fog on 3lst.

DuBLIN.—A generally open, rainy, squally month. Several serious gales
were felt, but calms, with fog, prevailed during the closing days of the month,
accompanied by an abrupt fall of temp. Mean temp. 43°-5°, 2-2 above the
average. Lunar halos appeared on the 14th and 18th. High winds were noted
on 17 days, and attained the force of a gale on 5 occasions. The atmosphere
was more or less foggy on 7 days. Neither 8 nor sleet fell in Dublin, although
the mountains were covered with § on the 18th and 20th. H fell on the
13th ; T and L occurred on the 8th.

BALLINASLOE.—QGales on 6th, 7th and 18th ; high winds on the 8th, 9th, 10th
and 15th ; thick fog on 31st.

CL1FDEN, KYLEMORE.—Stormy and wet throughout.

WARINGSTOWN. —A very mild and open month, especially the latter half.

OmacH, EneENFEL.—The month was ushered in with light 8 and sharp frost,
which speedily gave way to mild and unsettled weather, with an extremely
low and fluctuating bar., after the 27th, dry and cold with N.E. wind.

A COLD DAY IN DORSET.
To the Editor of the Meteorological Magazine.

Sir,—The temp. here to-day has been so exceptional that I send
you a note of it for comparison with that of other places.

Last evening, at 9 o’clock, I set my thermometer, the temp. being
then 20°; it fell to 15° by 9 a.m. and to 14° by 10 a.m.; it rose to
16° by noon and to 17° by 2 pm. On only 12 days in the last
22 years, has the temperature fallen below 20°, and on only four days
in that time has the temperature at 9 a.m. been below 20°, namely :—

At 9am. Min. Max. At 9 a.m. Min, Max,
Jan. 22nd, 1881 ... 14 13 26 Jan. 19th, 1891 ... 19 17 31
5 25th, ,, . 17 16 20 ,, Hth, 1894 ... 15 14 17

by which it will be seen, that here, this day has been the coldest day
in the last 22 years.
Yours truly,
CLEMENT H. GOSSET.
Langton Herring, Weymouth, January 5th, 1894.
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