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THE MOON AND RAINFALL.
By W. ELLis, F.R.S.

IN the number of this magazine for November, 1901, there is a
communication from Mr. MacDowall, in which he draws attention to
the circumstance that in the years 1889 to 1900 the rainfall at
Greenwich was in each year ‘‘greater about new moon than about
the middle of the time between full moon and last quarter.” He
takes the sum of rainfall on the day before, the day of, and the day
following new moon, and the sum also for the third, fourth and fifth
days, following full moon, in each month of every year. Forming
annual means of these sums he finds as stated that the value at new
moon is greater in every year, by amounts varying from 0'02in. to
025 in., with a mean excess of 0-10 in.

Mr. MacDowall remarks that he hoped “at some future time to
extend this branch of the inquiry further back.” But why, it may
be asked, should he publish a partial result at all, since the labour of
carrying back the investigation to earlier years was not great, and
the Greenwich records, on which the results are based, are easily
available. I am led to offer this remark from having noticed in
other of Mr. MacDowall’s papers their fragmentary character.
Considering his capacity for work, one hardly understands how he
can be content to put forward results that can carry little or no
weight, when the material is to hand on which to base something
more worthy of attention, more especially considering that he
" attacks subjects that call for somewhat exhaustive treatment. No
-good purpose is served by publishing immature work, indeed harm,
and too often such is done. Better to labour more in secret, than
produce that which cannot reasonably carry some degree of con-
viction. Even a negative result, if arrived at after a laborious
investigation, is well worth making known, as it may prevent others
doing unprofitable work.

In the present case any person meeting with Mr. MacDowall’s
figures would be inclined at once to ask what happened before the
year 1889. I have had the curiosity to inquire, having re-calculated
what Mr. MacDowall has done, and carried back the investigation to
include the forty years 1862 to 1901, sufficient for my present
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purpose (see annexed- table). My numbers for the years 1889 to
1900 confirm entirely those of Mr. McDowall, but it will be seen
that whilst in each year from 1889 to 1900 the new moon value is
the greater ; in 1888, the year next preceding that first employed
by him, it is less by 0:19in. It is also less in seven out of the twelve
years that precede the twelve used by him. There are also six
years, 1872 to 1877, having consecutively a lesser new moon value.
It will be further seen by the table that there is a tendency to
— values in the earlier years, and a yet more decided tendency to
+ values in the later years. Dividing the whole period into four
groups of ten years each, we deduce from the table as follows :—

Mean three days’ Rainfall.

At New Following Excess at
Period. Moon, Full Moon. New Moon,
in. in, in.
1862—1871  ......... 0204 0-213 — 0009
1872—1881  ......... 0-208 0-237 — 0029
1882—1891  ......... 0-197 0-177 4 0020
1892—1901  ......... 0234 0°140 + 0:094

Considering that the average three days’ rainfall is about 0-20in. the
differences in the first three decades, regarding the variable character
of rainfall, are perhaps not surprising : that in the fourth decade is
considerable, but it happens here that the rainfall at new moon is
much above the average, and that following full moon very much
below. It forms no part of my object to suggest any direct cause
of these variations, but it has yet to be shown that the moon has
anything to do therewith.

Meteorological investigations of the kind cannot be, as it were,
rushed or settled by a few figures hastily thrown together. Nature
does not so readily yield up many of her secrets. In the apparent
charm and fascination that impels people to endeavour to trace lunar
influence in meteorology it seems not to be sufficiently understood
that the sun is the real disturber of the atmosphere, variations
otherwise produced appearing to be, in comparison, insignificant,
and correspondingly difficult to determine. It is to be remembered
that no sensible heat is received from the moon, and the endeavour
to trace lunar influence on rainfall is not encouraged thereby.
Besides which in any attempt to discover lunar influence in meteor-
ology a first condition is that the inquiry should be thorough, based
on a long series of observations, and also on the records of
different places, in order that any proposition made may, as far as.
possible, be either distinctly affirmed or negatived thereby. For
otherwise, one inquiry may reveal some apparent connection that
another inquiry would apparently overturn, rendering it doubtful
whether the resulting numbers could, in either case, be taken as
anything more than accidental residuals, that is effects of which the
precise cause is unknown.
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Mean Three Days Rainfall at the Royal Observatory, Greenwich.
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in, in. in in, in. in.
1862...... 07 40 —-33 || 1882...... ‘10 20 —-10
1863...... 08 20 —12 || 1883...... ‘14 15 | —01
1864...... 21 11 +-10 || 1884...... ‘08 ‘14 —06
1865...... 43 ‘17 +-28 | 188s...... *36 ‘16 -+-20
1866...... 28 32 —04 | 1886...... *30 17 +-13
1867 ...... ‘18 23 —05 | 1887...... ‘19 21 —02
1868...... 28 ‘14 +°14 | 1888...... 12 | 381 —19
1869...... 17 30 —-13 | 1889...... ‘19 ‘10 +--09

1870...... ‘14 ‘13 +-01 || 1800...... 30 20 410

1871...... ‘18 ‘13 +05 || 1891...... ‘19 *13 +--06
1872...... 29 32 —03 | 1892...... 27 15 +-12
1873...... 15 24 —09 | 1893...... 28 -08 +-20
1874...... ‘16 20 —04 | 1804...... 17 ‘15 + 02
1875...... ‘08 ‘19 —-11 1895...... 131 27 +04
1876...... 21 23 —02 | 1806...... *36 17 +-19
1877...0e. 19 24 —05 |l 1897...... 22 ‘14 +08
1878...... 25 ‘19 +06 | 1898...... 13 ‘10 -+-03
1879...... 26 24 402 | 1899...... 30 05 | +25
1880...... ‘16 21 —05 || 1900...... ‘14 11 +03
188r1...... 33 -31 +02 | 190I...... 16 ‘18 —02

The three days included at New Moon are the day before, the day of, and the
day following New Moon. Those following Full Moon are the 3rd, 4th
and 5th days after that of Full Moon.

The excess in the last column is to be understood algebraically, the sign —
indicating defect.

Each yearly value depends on 12 monthly values, excepting, for New Moon, in-
the years 1864, 1867, 1870, 1872, 1875, 1878, 1880, 1883, 1886, 1889, 1891,
1894, 1897, 1900 ; and for Full Moon in the years 1863, 1866, 1868, 1871,
1874, 1876, 1879, 1882, 1885, 1887, 1890, 1893, 1895, 1898, 1901, when
they depend on 13 monthly values.

THE WEATHER OF JUNE AND THE RAINFALL OF
THE FIRST HALF OF 1902.

WiTH reference to our article in the previous number on the probable
weather of the last week in June, in London, it is interesting to
notice that the week, except its last day, was absolutely rainless,
and for several days absolutely cloudless. As an illustration of the.
dryness of the air we may mention that at Camden Square, on the
28th, at 0:20 p.m., the dry bulb thermometer read 82°3, and the
wet bulb only 62°3. Mr. J. McEwan sends us the following record
of the week's sunshine at Enfield, which we think must be nearly
unigue.
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Sunday, 22ad June, 1902 ... 10 hrs. 45 min.
Monday, 23rd ,, sy eererereneeneeene aeens 3, 50 ,,
Tuesday, 24th ,, T T T 15 ,, 0 ,,
Wednesday, 25th 33 eereerenene vieieenninn 15 ,, 20 ,,
Thursday, 26th ,, by errererrearereriieneann 5 ,, 0
Friday, 27th  ,, 930 wslbibdbim ovnnnne ue 2 GUGT 15 ,, 20 ,,
Saturday  28th Ry e s 15 ,, 20 ,,
Total for week .............. TRt 92 hrs. 35 min.

No finer weather for great functions in the open air could be
imagined, and the dramatic stoppage of the ceremonies, in honour
of which the whole British Empire was a-flutter with flags, suggested
a curious thought—that fine weather is no palliation for anxiety
and disappointment, although bad weather is an effective check to
rejoicing.

With the exception
of the brilliant week,
which began on June
24th, the month
proved inclement, fol-
lowing closely in the
wake of one of the
worst of Mays. The
mean temperature
over the whole coun-
try was low,especially
in the second week.
At Camden Square
the mean tempera-
ture of each of the
ten days, Tth to 16th,
was below 55° and
averaged only 52°3,
about 8° below the
average of 40 years ;
while for the eleven
days, 6th to 16th,
the maximum tem-
perature never rose
above 65° and averaged a trifle under 59°, more than 12° below
the average of 40 years, and this was typical of the whole country.

The distribution of rainfall in June was particularly interesting,
and the accompanying map exhibits its general features. The un-
shaded part of the land indicates a rainfall under two inches, which
prevailed over the centre and north of Ireland, the north-west and
centre of England, and the greater part of Scotland. This is an
inversion of the usual distribution, and, speaking generally, the
shortage of rain has been accentuated at the stations where rainfall
is usually high ; and obliterated at those where it is usually low ;
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indeed, twice as much rain fell at the stations in Surrey as at those
in the Lake District, or in the west of Scotland.

The m’_a.g‘}f’hdws a darker shading for each additional inch of rain,
and it will be observed that falls exceeding three inches were con-
fined to the south of Ireland, North Wales, South Wales, the south,
and some parts of the east, of England. To the south and west of
London a large area had more than four inches of rain, and this
was in fact the wettest part of the British Isles. In consequence,
the average, estimated on the basis of the ten years 1890-99, was
made up at most stations in the squth, as the table of. the
six months’ fall on p. 99 shows in detail. The heavy line on' the
map encircles all those parts of the country where the six months’
rainfall of 1902 is known to have exceeded the average, with the
single exception of the north-east of Scotland, where two stations
showed an excess of 1 and 2 per cent. respectively. Since May the
whole of Scotland, and the greater part of the north of England,
beyond the Trent, has suffered an increase of deficiency by nearly
five per cent., but the remainder of England and Wales has, speaking'
generally, improved its rainfall position by a similar amount. The
heavy line on the map is merely diagrammatic ; within it there is a
fairly large area in South Wales, the lower Severn and upper Thames
valleys, where several stations were still 10 per cent., and one as
much as 20 per cent., short of the average fall for the half-year.

correspondence.

THE IPSWICH STORM OF JULY Ist.

To the Editor of Symons’s Meteorological Magazine.

I have seen no reports in the London newspapers of the terrific
storm which occurred here on Tuesday, July lst, an account of
which, from the East Anglian Daily Times, I enclose. The rainfall
registered by my gauge between 0.45 and 2.45 p.m. was 2'62in.,
and that from 9 a.m. on the 1st toc 9 a.m. yesterday 2:85in. Sir
Cecil Domville, whose residence is about a mile from the centre of
the town in a westerly direction, writes in this morning’s paper that
he registered 336 in. between 0.30 and 2.30 p.m., and 3-90 in. for
the twenty-four hours ending at 9 a.m. on the 2nd.

E. R. TURNER.

Clare Lodge, Ipswich, 3rd July, 1902.

[The very full report of the storm is too long to quote even in
abstract. It was a thunderstorm of unusual intensity accompanied
by torrential rain, which in a few minutes converted the steeper
streets into rushing cataracts. The ornamental ponds in the Park
overflowed, and fish washed out of them were caught in gardens and
houses a long distance away. Cellars were flooded in the lower-
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lying streets ; the flood swept through some houses carrying furni-
ture into the street, where for a time the depth of water exceeded
3 feet. The tide happened to be low at the time of the storm, which
consequently appears to have been less destructive than that of
July 21st, 1897, when a high tide prevented the flood-water from
flowing off rapidly. Although the roads were seriously damaged by
the force of the rush of water, and several buildings were struck by
lightning, no loss of life is reported.]

A JULY FROST.

To the Editor of Symons's Meteorological Magazine.
ON Wednesday morning, the 2nd instant, the following remarkably
low minima of temperature were registered here :—

In Stevenson Screen .......c..cccvvviviiiin vevriiivireenineeen 399
Spherical bulb thermometer ... ........ 313
On short grass Link bulb sensitive thermometer...... 302

The instruments were in perfect order, and the readings were care-
fully checked before the indices were disturbed.

I believe that July frosts prevailed extensively in 1863, but they
must be extremely rare so near to the coast as at Southport. The
minimum on the present occasion occurred under an easterly “calm.”

JOSEPH BAXENDELL.

The Fernley Observatory, Southport,
3rd July, 1902.

DEW IN RAIN GAUGES.

To the Editor of Symons's Meteorological Magazine.
WiTH reference to the recent correspondence on the etfect upon the
number of “days with rain” of the practice of including small
amounts of dew and hoar frost, may I venture to point out that in
properly-constructed Snowdon and Meteorological Office pattern
rain gauges extremely little dew or hoar frost is ever deposited.
The reason, of course, is that the rims and funnels of those instru-
ments are in such sufficiently good thermal contact with the lower
metal cylinder sunk for some distance into the ground, that conduc-
tion from the warmer earth generally prevents the upper part of the
gauge from cooling sensibly below the dew-point. The contrast—
after a calm, clear night—between the nearly clean and dry
appearance of a Snowdon rim and funnel and the thickly rime-
coated condition of the thermally-insulated funnel of a ¢ Howard’s
bottle ” rain gauge has frequently much impressed me. Ior this
reason the latest (Float pattern) form of Halliwell’s standard self-
recording rain gauge, which is now rapidly coming into both English
and Colonial use, has been designed to be a substantially dewless

gauge. JOSEPH BAXENDELL.
The Fernley Observatory, Southport,
3rd July, 1902.
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REVIEWS.

The Climates and Baths of Great Britain, being the Report of a Committee
of the Royal Medicl and Chirurgical Society of London. C. THEO-
DORE WILLIAMS, M.D., Chairman ; P, HorroN SmiTH, M.D., Hon.
Secretary.  Volume II. The Climates of London and of the Central
and Northern portions of England, together with those of Wales and of
Ireland. London : Macmillan and Co., 1902, Size 9 x 6. Pp.xvL
+ 628, Maps.

THE first feeling aroused by this substantial volume is regret that it
was found impossible to secure local co-operation to enable the
climates of Scotland also to be treated. We trust that the valuable
collection of information compiled regarding the other parts of the
British Isles will yet lead to the production of a similar volume in
the Northern kingdom.

The present volume contains nine principal articles, viz. The
climate of —

London and Middlesex, by Dr. W. Ewart.

The East Coast, by Dr. W. Murrell.

The Midland Counties, by Dr. P. Horton-Smith.

Lancashire, by Dr. R. Maguire.

The Lake District, by Dr. H. L. Brooksbank.

Northumberland, Durham and Yorkshire, by Dr. W. S. Lazarus-
Barlow.

North Wales, by Dr. D. J. Leech.

South Wales, by Dr. C. Theodore Williams.

Ireland, by Sir John W. Moore.

Each article might be profitably noticed in detail did space permit,
for each is a storehouse of interesting facts which are brought together
nowhere else. Being the work of medical men, the treatment of
climate is mainly in its relation to health, and necessarily in con-
junction with the other conditions which affect hygiene. The
genéral impression left on our mind by the perusal of the volume is
that the winds, humidity, sunshine and temperature of the British
Isles are so uniform and free from extremes that variations due to
difference of latitude are quite unimportant compared with those
produced by local conditions of soil, elevation and exposure. The
determining causes of local climate are in fact geographical rather
than meteorological, and the book is really an essay in medical
geography. This is recognised, though perhaps not fully, by the
inclusion of orographical maps on a serviceable scale, their colouring
indicating the height of the land in tints of brown and green, but the
maps would be more expressive if the two shades of green employed
had been transposed. It is recognised also by many of the authors
in their appeal to the maps of Bartholomew’s magnificent ¢ Atlas of
Meteorology,” itself perhaps the greatest contribution to meteoro-
logical science ever published in this country. But an atlas can only
be serviceable for general distributions; minor varieties of climate
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must be discussed from observations in the localities themselves, and
it is here that the chief drawback to the scientific completeness of
the work occurs.

The question has sometimes been raised as to whether there is any
use in meteorological societies collecting and publishing observations
from numerous stations, and here it has a conclusive answer. Were
it not for the «“ Meteorological Record ” and Mr. Bayard’s discussion
of its contents for the ten years 1880-89, the volume now under
notice would have been a thing of shreds and patches distressing to
contemplate. As it is, many places rising into note as health resorts
have either no meteorological records or observations for so short a
time as to be practically valueless, a fact which is not always clearly
pointed out by the authors. In the case of temperature the mean
for a few years often comes within a few degrees of the true mean;
but with rainfall this happens much more rarely. Thanks to the
labours of the observers associated with the British Rainfall Organiza-
tion, there is less lack of data with regard to the distribution of
rain ; but the uncritical handling of the recorded figures may lead to
erroneous results. As a model of how rainfall should be treated for
such a purpese, we have pleasure in referring to Dr. Theodore
Williams’ chapter on the (‘limate of South Wales, in which he intro-
duces a short but masterly discussion of the rainfall by the late Mr.
Symons. There the fall for each station is calculated to the true
mean and given to the nearest inch. Some of the authors have
omitted to call attention to the totally different values of rainfall in
different periods of years, and an unwary reader might go far astray
in accepting the average say of 1895-99 at a wet western station as
comparable with an average of say 1870-99 at a dry eastern one. We
feel it to be our duty to state this plainly in the hope that a second
edition may rectify any confusion that may have arisen.

Several authors very properly dwell on the necessity of looking at
the intensity as well as the total amount of rainfall. It is well
known that some places with a very high annual fall have a smaller
number of hours of rain than other places with perhaps only half the
fall. The soil also is of supreme importance as regards the humidity
of the air, which may be greater over clay in a comparatlvely dry
district than over sand or gravel in a wet one. Much stress is justly
laid by all writers on the primary importance of drainage and water
supply. An interesting case in point is London, where the water-
tight paving of the streets has led to a remarkable dessication of the
soil immediately underlying it with excellent resnlts to health. We
are happy to see the firm and honest handling of the drainage and
water supply of some rising health resorts, the authorities of which
have not yet realized the duties they owe to the public.

An interesting remark is made in treating of the climate of the
coast of North Wales as to the power of a cliff facing north to
neutralize the effect of the cold north wind beating avamst it, which
would be felt severely if the background were a \alle) or plam We
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published in our last volume, p. 43, a photograph taken in Sweden
which illustrates this point well.

We cannot attempt to go critically into the numerical data which
are cited, but we cannot pass the remarkable statement on p. 245
that the rainfall of ¢ Northumberland, Durham and Yorkshire”
is 30975 in., as compared with 3976 in. for the British Isles
generally. Our first conjecture was that the figures had been trans-
posed ; but even so it would not put the matter right. There is
evidently a blunder somewhere. :

Sir John Moore’s account of Ireland occupies nearly half the
volume, and all readers must regret to see in the preface that this
section had to be curtailed. The general ignorance of Ireland which
prevails in England is ample justification for the author’s enveloping
the dry bones of his subject in the living tissues of literary and
historical associations, and this he has done in an admirable way. We
should much like to see his work in its entirety, provided with
numerous maps and photographs, published as a separate book which
would form a most attractive guide to Ireland for the serious visitor
anxious to know something of the country.

Temperature Tables for the British Islands. Daily Means for the Thirty
years 1871 o 1900, with Diagrams and Additional Tables. Published
by the Authority of the METEOROLOGICAL COUNCIL. London,
1902. Size 12 x 10. Pp. xvi. + 120. Price 10s. 6d.

THIS is a report of exceptional value. It is, in the first place, a
compendium of exact and authoritative detail. The mean daily
temperature with maximum and minimum for the 30 years, the
highest and lowest daily temperature, with maxima and minima
and the year in which each occurred, are given for every day of each
month for the four observatories of Valencia, Aberdeen, Falmouth
and Kew. All the elements are deduced from the sheets of the
photographic recording instruments, and the mean for the day is the
mean of 24 hourly points taken from the curve. The enormous
thermometers used for photographic recording respond more slowly
to changes of temperature than do the ordinary thermometers placed
in a Stevenson screen, and an elaborate comparison of the two made
at Aberdeen is given in the introduction.

Curves representing each of the elements dealt with are given for
Valencia and Aberdeen, and the ingenious device is adopted of
printing two sets of the curves, one in red and one in green, on
transparent paper so mounted that either may be superimposed for
comparison on the other, or on the third set which is printed in
black. A normal curve of the yearly temperature, deduced theoreti-
cally from a formula based on the harmonic analysis of the actual
data, serves as a standard of reference for all the other curves of
annual change.

Diagrams also give the mean daily curves in terms of differences
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from the monthly average for each hour of the day for every month
at the four observatories, and the same data are expressed in tables.

Finally, the Report gives a set of Tables embodying the means
and extremes of temperature for each month and for the year at 117
other places distributed over the whole surface of the British Isles.
Many of these do not cover the whole period of 30 years, but a
supplement is promised to supply the means of adjustment for the
difference in length of observations. The mean monthly temperature
is given in these supplementary tables in two forms: first, the actual
mean of the maximum and minimum readings; and, second, the
corrected mean obtained from the former by Sir Richard Strachey’s
method, which differs from the actual mean by about half a degree
in the most extreme cases.

These Temperature Tables are of great value in forming a basis for
the study of daily and monthly variations of temperature ; though it
must be confessed that so far as a smooth curve is a proof of the
length of time being sufficient to furnish true means it is shown
clearly enough that 30 years is not enough to found averages upon.
But this is where theoretical treatment shows its strength, and it is
impossible to doubt that the smooth curve deduced by the formula
suggested by the observations does really represent the true mean
which observations for an infinite number of years would yield if
there is no secular change in progress.

We congratulate Mr. Shaw and the staff of the Meteorological
Office on producing a piece of work of lasting value and an excellent
example of the scientific method of handling a mass of figures.

METEOROLOGICAL NEWS AND XNOTES.

BEN NEvVIS OBSERVATORY is to cease to exist in October. We
reserve any comment on this statement except that there seems un-
fortunately to be little room to hope for the decision of the Directors
being altered.

THE QUEENSLAND WEATIHER BUREAU has, according to the Bris-
hane Chronicle, been  completely wiped out” by the refusal of the
Federal Government of Australia to take it over along with the Post
Office Department, to which it was attached. We sympathise with
Mr. Wragge on this abrupt conclusion of his enthusiastic labours in
Queensland ; but as we have received no indication of the intentions
of either the Federal or the State Government with regard to the
meteorological service in the future, we cannot at present express any
opinion on the matter. It is incredible that so progressive a com-
munity as the Australian, and one so dependent on an efficient system
of weather warnings, can have allowed observations to lapse over a
large part of the Commonwealth.

“THr GOVERNMENT OF INDIA have decided,” says The Times of
June 27th, “ not to make public the forecasts which the [Meteoro-
logical| Department submit to them from time to time, on account
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of the imperfect data on which such forecasts are necessarily based.
The weekly reports which are sent home by the Government of India
and published in this country give the most trustworthy indications
that can be obtained, both of the actual facts and of the prospects for
the future.” The suggestion seems to be that the Government of
India have sources of information which enable them to supplement
the imperfect data of the Meteorological Department ; but additional
information on the subject would be welcome.

BRILLIANT SUNSETS. probably due to volcanic dust in the atmo-
sphere, have been reported from all parts of the country, and several
of our correspondents have been kind enough to send in specimens
of dust found in rain gauges, suggesting that they may be of volcanic
origin. In afew cases the large quantity and coarse grain of the
dust proves at once that it had its origin within the immediate
neighbourhood of the gauge, in other cases the small quantity
received makes it almost imnpossible to determine the nature of the
material ; but we have submitted all the samples to a geological
authority for his opinion.

MR. W. H. DINEs has been carrying on experiments with his
rhomboidal kites at Crinan, in the west of Scotland, during the
month of June, and has, we believe, succeeded in obtaining satis-
factory meteorological records from heights up to 4,800 feet or
more. Mr. John Anderson has been making similar experiments
with a bamboo box-kite at Millport.

METEOROLOGICAL KITE-FLYING is absorbing inereased attention in
several countries, and Herr R. Assmann gives .an account in the
current number of Das Wetter of the desiderata for an ideal kite-
station. e enumerates the risks that have to be guarded against
and suggests methods, sometimes very elaborate, for overcoming the
various difficulties. The ideal site is a flat-topped hill or platean, bare
of vegetation over a considerable area, but surrounded at a proper
distance by woods, so that an escaped kite may be recovered by the
wire entangling in the trees. There must be no towns, railways,
electric tramways or telegraph wires, and, above all, no military
camps or exercising grounds in the neighbourhood ; and all points
where danger might arise should be guarded by the erection of safety
wires on posts from 15 to 30 feet high.

THE ANNUAL VISITATION OF GREENWICH OBSERVATORY took
place on Saturday, June 7th, when the guests were welcomed during
a thunderstorm, which gave point to the remark in the Astronomer-
Royal’s Report that the rainfall since the beginning of May was
showing signs of redressing the drought of the seven previous years
which had only had the rainfall of six average years.

MAGNETISM AND SEISMOLOGY form the subject of a new depart-
ment of the Royal Meteorological Institute of the Netherlands which
has been placed under the direction of Mr. Maurits Snellen, while
Mr. C. H. Wind has been appointed Director-in-Chief of the
Institute.
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b 1D | Worcester (Diglis Lock) ...... 25204 907 47|15 |18 | oo | e | oee | [len
VIL|% | Boston ... 2:53/+ -85 60| 14 | 18 || 85:0| 27b} 340} 10 | 9}...
’ Hesley Hall [Tlckhlll] ......... 1-22'— -45]| 50| 12 | 183 || 86-0| 28 | 37*0( 10 | Of...
v Derby (Midland Railway)..... 2:53/+ 48| 68 29 | 16 || 87-0| 28 | 37°0( 10 | Of...
VIIIL Manchester(PlymouthGrove) 1+04 — 1700 17 6 | 14 || oo | coe | coc | ven Jour|oen
1X. Wetherby (Ribston Hall) 1-21 ‘881 -29] 12 | 13
» Skipton (Arnchﬁ'e) o 1065~ 2°08| 291 12 ) 13 1| ... | .o | o0 | fonde
. Hull (Pearson Park). ... ...... 2:131+ ‘16| -37] 12 | 15 |{ 800 28 | 36°0( 10 | 0] 1
. Newecastle (Town Moor) ...... 2:0314+ 15| 33| 16 | 14 || ..o | o] o il |eeden
2 Borrowdale (Seathwaite)...... 2:01— 5°09( *50| 22 ; 13 1| 835 | 28 | 37°1| @ | 0}...
XL |eg l' Cardiff (Ely)..coviiiiininnnnn. 27114+ 38 891 13 | 18 || .o | oo | oo | oo Liidees
» [§ | Haverfordwest . 318+ 85| 82| 12 | 17 || 809 | 28 | 44'6| 10 | 0} O
' |< ‘l Aberystwith (Gogerddan) 314!+ 50| *68|1,6{ 14 || ... | ... | 400 8d! 0]...
»» |& U Llandudno.. 1756/— 22| 831 29 | 19 (| 820 25 | 44°5| 10 | 0|...
XIL Cargen [Dumfrles] 1-82/— 90| -27] 20 | 12 || 84'5 | 28 { 37:0) 10 | O}...
XI1II. Edmburgh(RoyalObservatory) 2-33 .. | '60] 616 |/ 7838|25 3751001
XIV. Colmonell .......cooeivninninns 1-65— 1-02| 32} 15 | 13 (870 | 28 | 40°0( 6 | 0)...
XV. . Tighnabruaich .................. 1‘5? :34 22 | 10 |[ 740 | 25b| 400 9 [ 0]...
» 1 | Mull (Quinish) .................. 1-3 2:07] "85} 6 | 12 || v | cei { en | een beunfees
XVL|z | Loch Leven Sluices .. 1 79: 591 49| 7 |13 ... | ...l o]
» 3 § Dundee (Eastern Necropohs) 1 63 23] 25| 14 | 15 ;5? 30 | 38:0{ 18 | 0|...
XVIL|c Braemar .... veeer .| 1°69 — 64 37| 6|13 ([77°7 )27 | 324, 18 | 0| 5
’ 3 Aberdeen (Cranford) ........ 173'— a1 39! 4 | 18 || 73:01{ 30 | 87-0(8,10; 0;...
13 | Cawdor (Budgate) ............ 855+ 123'1°19) 14 | 17 || o | e | or | oon |ooifone
XVII Strathconan [Beauly] ......... 1:96 — 1°55, 50| 14 | 8 || «oo oo | woe | wur feuifenn
. Glencarron Lodge............... 2:01 — 3-73, 30| 22 | 16 || 80'1 | 28 | 36-0] 10 | 0...
XIX. Dunrobin .........cocciviiiinnne 2154 11 *52) 5 18| 73825 370f 1}{0..
” L S. Ronaldshay (Roeberry) ...| 157 ‘I '39? 321 13 | 18 || 7830 27 | 87-0(8,10| 0...
XX.] [ Darrynane Abbey............... 372, 6210161 18 |1 24 || oo | oo | on | e ]ees
’ Waterford (Brook Lodge) ..., 3:73 4 112 114, 1 | 17 {1780 | 28 | 41°0| 10¢] O|...
v |© | Broadford (Hurdlestown) ...} 1-40 — 1-01] -33] 1 {17 || ... | ... | oo | oo [ooi)eee
XXI1.|Z | Carlow (Browne’s Hill} ...... 3204 03 54 1119 | .. | .| .l lge
- 5 ! Dublin (FltzW1lham Square) 2:37|4+ 451 74} 19 | 17 |1 74°7| 25 | 42°1) 10 | 0] 0
XXIl.|a | Ballinasloe ..... . 1-75|— 90! 75} 1|14 {1800} 28 | 387-0{ 9 { 0|...
vy |3 | Clifden (Kylemore) ......... | a76l— 67| 93| 17168 | oo | oo | wie ] oane Joo]en
XXI11 Seaforde..........cccivrrvennnn.. 3 34|+ 78 118, 19 | 17 || 800 | 25 | 39:0{ 10 | 0| O
» -Londonderry (Creggan Res. ) 142 — 172 31118 |15 i oo | oo ) | e (e
v \ Omagh (Edenfel) ............... l 912/ 401 1 114 11800128 |87:0/]12/0|0

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

a—and 29. b—and 28.

c¢c—and 18.

d—and 10, 16.

e—and 13.



SYMONS'S METEOROLOGICAL MAGAZINE. 97
SUPPLEMENTARY TABLE OF RAINFALL,
JUNE, 1902,
Div STATION. { Total | pjy. | STATION. | Total
Rain. Rain.
| in. in.
1. Uxbridge, Harefield Pk..; 393 XI. | Castle Malgwyn ......... 4-84
11. Dorking, Abinger Hall .| 3-68 s» | Builth, Abergwesyvn Vie.| ...
s  Sheppey, Leysdown ...... 269 »» | Rhayader, Nantgwillt...| 295
,» Hailsham .................. 2:60 ,s | Lake Vyrnwy ............ 272
,»  Crowborough............... 413 »» | Ruthin, Plds Didw ... .. 1-96
5, Rvde, Beldornie Tower..| 2°23 5 | Cricecieth, Talarvor ...... 3-46
,»  Emsworth, Redlands ...J 3-51 »» | L. of Anglesey, Lligwy..| 233
" ! Alton, Ashdell ............ 4-26 ,. | Douglas, Woodville...... 1-51
» | Newbury, Welford Park| 335 XIL | Stoneykirk,ArdwellHo.| 2:37
ILL. | Oxford, Magdaleu Coll..; 1-80 s | Dalry, Old Garroch ...... 1-84
,» | Banbury, Bloxham ...... 2-36 s»s | Momaive, MaxweltonHo.| 2°16
»» | Pitsford, Sedgebrook ..., 253 ,s | Lilliesleaf, Riddell ...... 1-96
»» | Huntingdon, Brampton.| 2:50| XIIl. | N. Esk Res. [Penicuick}), 2°15
. Wisbech, Bank House...| 3°40] XIV. | Glasgow, Queen’s Park..| 1:99
1V. : Southend ........ ......... 2-86 XV. | Inveraray, Newtown ... 189
,» | Colchester, Lexden ...... © 325 »» | Ballachulish, Ardsheal...| 1-87
,» | Saffron Waldon, Newport; 236 s» | Islay, Eallabus........ ... 1-99
,» | Rendlesham Hall ......... 250 XVI | Dollar.....c.ccoevvinnnannnn. 1-90
v | Swaffham ................. 289 »» | Balquhidder, Stronvar...| 2°43
V. | Salisbury, Alderbury ...| 319 »» | Coupar Angus Station...| 206
,» | Bishop’s Cannings ...... 307 s»» | Blair Atholl ... ........... 1-30
,» | Blandford, Whatcombe .| ... ,» | Montrose, Sunnyside ...| 225
,, | Ashburton, Druid House| 3:00] XVII. | Keith H.R.S............... 266
,» | Okehampton, Oaklands.| 4-36 | XVIIL. | Fearn, Lower Pitkerrie..| 174
,» | Hartland Abbey ......... 371 »» | 8. Uist, Askernish ... ... 1-00
s» | Lynmouth, Rock House| 370 »» | Invergarry.................. 98
,» | Probus, Lamellyn ...... 366 ,» | Aviemore, Alvie Manse.| 1'95
,» | Wellington, The Avenue| 232 .» | Loch Ness, Drumnadrochit| 226
,» | North Cadbury Rectory| 3:59| XIX. | Invershin .................. 271
VI. | Clifton, Pembroke Road| 317 sy | Bettyhill ...l
+s | Ross, The Graig ......... 255 . | Watten H.R.S............. 1-41
,» | Shifnal, Hatton Grange| 1-92 XX. | Dunmanway, Coolkelure| 5°55
»s | Wem, Clive Vicarage ...| 165 ,» | Cork, Wellesley Terrace | 3.27
,» : Cheadle, The Heath Ho.| 1-69 »» | Killarney, District Asyl.| 309
sy | Coventry, Priory Row ..| 294 »» | Caher, Duneske .........
VII. | Market Overton ......... 211 ,» | Ballingarry, Hazelfort...| 1-60
s» | Grantham, Stainby ...... 1-87 ,s | Miltown Malbay ......... 2-28
,» | Horncastle, Bucknall ...| 259} XXI. | Gorey, Courtown House| 3-30
s | Worksop, Hodsck Priory| 113 ,» | Moynalty, Westland ...; 255
VIII. | Neston, Hinderton ...... 1-81 »» | Athlone, Twyford ...... 1-83
»» | Southport, Hesketh Park| 1°56 ,» | Mullingar, Belvedere ..., 193
+» | Chatburn, Middlewood.} 1-08 | XXII. | Woodlawn ............... 220
s | DuddonVal,,SeathwaiteVic.| 1°46 ,» | Westport,Murrisk Abbey| 2-44
1X. | Baldersby .................. 1:96 »» | Crossmolina, Enniscoe..| 312
»» | Scalby, Silverdale ...... 275 »» | Collooney, Markree Obs.| 1°85
,» | Ingleby Greenhow Vic..| 1'88 ] XXIIIL. | Enniskillen, Model Sch.| ...
,» | Middleton, Mickleton ... 90 ,, | Warrenpoint............... ‘85
X. | Beltingham ............... 175 »» | Banbridge, Milltown ...| 2-25
,s» | Bamburgh.................. 263 ,» | Belfast, Springfield ......
,» | Keswick, The Bank...... 1-23 ,» | Bushmills, Dundarave..| 1:05
XI. | Llanfrechfa Grange ...... 370 s | Stewartstown ............ 226
ss | Treherbert, Tyn-y-waun| 497 s | Killybegs ................. 2-61
,» | Llandovery ............... 258 s | Horn Head ............... 1-05
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METEOROLOGICAL NOTES ON JUNE, 1902.

ABBREVIATIONS,—Bar.for Barometer; Ther. for Thermometer; Temp. for Temperature ; Max.
for Maximuni; Min, for Minimum; 7T for Phunder: L for Lightning; TS for Thunderstorm ;
R for Rain ; Hfor Hail; 8 for Snow,

ENGLAND.

Loxpox, CAMDEN SqUARE.—Although the first few days were fair, real
summer weather did not occur until after the 21st. Constant R and low temp.
for the first three weeks. A week of hot sunny weather ended the month.
T8S on 4th and 30th. Mean temp. 5995 or 0°'9 below the average.

TrNreRDEN, —The first half was showery and cold, but with no heavy R.
Ten days with max temp. below 60°. The last week was hot with the first
full day’s sunshine for two months, Total duration of sunshine 218 hours.
T88 on 3rd, 4th and 30th,

CrowBoROUGH. —The first three days were warm, but afterwards it became
unusually cold with keen winds. The last week was very warm. The month
was very wet, only in 1871, 1872 and 1888, has June had a heavier fall. Tle
6 months’ total is still 1:65in. below the average of 27 years. TSS on 4th, Tth,
17th and 30th, the last being very severe.

HarrLey WINTNEY.—The wettest June since 1888. The last week was
hot and dry. Distant T on 7th and 14th; L on 3rd. Ozone on 23 days, mean2-7.

Bury St. EpvONDs, WESTLEY. —Wet and cold until 17th. From 20th to
the end tine and hot with with much sunshine. T on four days.

Torquay, CaAry GREEN.—R 1-C4in. above the average. Mean temp. 2-3in.
below the average. Duration of sunshine 1735 hours, or 626 hours below the
average. Mean amount of ozone 5°0.

Porarir Taxar [LaUuNcEsTON].—Very rongh and wet to 22nd. Then fine
and dry to the end and very hot. Wind chiefly easterly.

WELLINGTON, THE AVENUE.—Probably one of the coldest Junes on record
up to 23rd, when a warm period set in with brilliant sunshine. R frequent but
only exceeded the average by about ‘30in. Strong winds at times.

CriFToN, PemBROKE RoaD.—Rainy and cold with very little sun till 22nd.
Very hot with brilliant sunshine from 24th to 28th. Dull and sultry on 29th
and 30th. R ‘75in. above the average and that for the six months 3-33in.
below the average. TS on 7th.

Ross, THE GRralc.—Except on 2nd and 3rd the daily max. temp. of the
first three weeks was almost unprecedentedly low. The last eight days
however brought a spell of brilliant and very hot and dry weather, which, to
some extent, restored the balance. Vegetation is vigorous aud flourishing.

HuLr, Pearsoy PArk.—Very unpleasant until about the 20th being
generally cold and cloudy. Very little sunshine until 19th, when a warm
period set in. T and L on 1st and 4th, and L on 29th.

WALES AND THE ISLANDS.

LLANFRECHFA GRANGE,—Ungenial with cold winds until 23rd. Crops
backward and fruit falling off in many places. Violent TS on 1st.

Doveras, WooDvILLE. —Cold and sunless until the 24th, when a sudden
change occured to sunshine. The winds were harsh, while the comparative
drought was a drawback to vegetation. :

SCOTLAND.

LivLiesLeaF, RIDDELL.—The first half was a continuance of B and cold
experienced throughout the winter and spring. No T88. Foliage and crops
never looked better.

InvERARAY, NEwTOWN.—The early part was cold though fine. Warm
weather set in on 22nd and it was very hot till the end.
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MouLrr, QuiNisH.—Very cold from 1st to 23rd, with persistent N.E. and N. W,
wind. Very hot and dry from 23rd to the end. R is now much needed and
this must rank as the worst spring and early summer for the last 30 years.

Coupar AxcUs.—The temp. was reduced owing to th: cold winds and the
absence of sunshine. The heat wave on 22nd just came in time to redeem the
character of the month. But for the T8 on 30th it would have been the sixth
month in succession with a short R.

Warrex, H.R.S.—First half cloundy and cold. Little sun and thick haze.
The latter half was mild and fine with more sunshine. TS on 23cd.

IRELAND.

MrrrowNx MarLBay.—The coldest and most ungenial June remembered, till
23rd, when the temp. changed. The 27th, 28th and 29th were excessively hot.
The R of the first six months is 12:12 in., the lowest on record.

Dusriy, FrrzwiLtiam SQUARE.—The mean temp. of the first three weeks
was 53°'2, and that of the fourth week was 63°°0. Winds from polar quarters
prevailed, but their force was light in the fourth week with unclouded sun-
shine. Up to the 22ad the B was frequent. The duration of sunshine was
193 hours. Mean temp. 56°-7 or 1°°1 below the average. High winds on 5
days, never reaching the forceof a gale. L on 19th and TS on 29th.

OmacH, EpENFEL.—The weather of the first fortnight was a continuance of
the low temp., sunless skies and excessive B of the spring months. A complete
reversal of atmospheric conditions, unprecedented in the 36 year’s record,
commenced on 20th, and brought a brilliant spell of summer weather.
Vegetation is now abundant and promising.

THE FIVE MONTHS RAINFALL OF 1902.
Aggregute Roinfall for Jonuary—June, 1902.

. Per . Per . Per
Stations. Efn czrflt. Stations. ggrfn c%’;t' Stations. f?:«.ﬁl Ci’;t'
aver. !,vor. aver. |avor. aver. |aver.

in. in. in.
London ............ + -36|104 | Arncliffe ...... -10-38| 61 | Aberdeen ...... 4 -30(102
Tenterden ......... —3:50| 69 | Hull ............ — 77| 93 | Cawdor......... — 66| 95
Hartley Wintney ‘00{100 } Newcastle...... —1+63| 84 | Strathcovnan ...|4 25101
Hitchin ........... ... | Seathwaite ...-19°00{ 67 ] Glencarron ...|—1-84| 95
Winslow............ —1-92| 80 ] Cardiff ......... —1-52| 90 | Dunrobin ...... — 66] 95
Westley ............ +4-1-38(113 | Haverfordwest|—1-81| 90 | Darrynane ...]—4°70| 78
Brundall............ 4+ -92|109 | Gogerddan ..|—1'51| 92 | Waterford ...|— .02{100
Blandford ......... ... | Llandudno ...|4+ -89(107 | Broadford...... 4+ 291102
Polapit Tamar ...|— °17| 99 | Dumfries ...... —4:06| 79 | Carlow ......... + -14{101
Stroud ............ — 20| 98 | Lilliesleaf...... — 96| 92 | Dublin ......... + 641|105
Woolstaston ..... + 46(104 | Colmonell ...... —1-53| 92 | Mullingar ...... —1-73| 89
Worcester ......... +1'44 (115 | Glasgow ...... —=291| 81 | Ballinasloe — +16] 99
Boston ............ +1:35(116 | Islay ............ —1+48| 92 | Clifden ......... —4-53| 87
Hesley Hall ...... 4+ -17§102 | Mull ........... —2°83| 88 | Crossmotina ...|4+ ‘95 (104
Derby .cocovvnenin +1:37{114 | Loch Leven ...[—5'02| 67 | Seaforde ...... 42-87(118
Manchester ...... ... | Dundee ......... —3°12} 73 | Londonderry..|—2:22] 87
Wetherby ......... —1-75| 83 | Braemar ..... — 71| 95 | Omagh ......... +2-46|115

For comments on this table see p. 87.
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CLIMATOLOGICAL TABLE FOR THE BRITISH EMPIRE, JANUARY, 1902.

Absolute, Average, Absolute, TotalRain. g
STATIONS. Maximum.|Minimum. _ B . o
PR P .| o4 3 i
{ Those wn italics are &8 3 &, o |Max, Min. E.g E : g K ;"_5: 'g g E
South of the Equator.)| 8 |§ | B |5 & | g a|gs | & A3
H |[R] & |RA il _
T T e T T e . o loao| © |-% linches|
London,CamdenSquare| 529 10 | 23-8! 15 | 46°0 36:6| 364 |8 ( 70-9| 252{ -76|11 |66
Malta....cccoecenirencinnien. 31| 453| 30 | 60-2 48°8| 466 | 79 | 1195 389 ‘84| 639
Lagos, W. Africa [ N .
Cape Town ... ........... 3120 | 496|117 | 753 | 582) 542165 | .. 58| 6|41
Durbdan, Natal ......... -1 {16 | 564 5827 665 .. e [ 15005 L 635 | 23 [ 65
Mauritius.................. : 3] 65120859 72°2| 684 | 72 | 1549 58'5| 2-90 21 |56
31 495 2| 797 56°1| 53-8 | 63 [133-5] 431 00| 006
65-3| 5 (849 69'8| 659 | 69 | 136°3| 54:9| -00| 003
a| 63-0| 31 | 839 678 671 | 78 | 1403| 58'9] 1-28| 3 {28
28 | 394) 26 | 663 456( .. |63 (1284] 272| 861| § |16
25 | 652| 24 (879 70°6| 68-4 | 75 [157°7| 61:3| 1-95| 35|87
Hongkong..........eceeenen| 78°07 13| 485 1| 684 | 592 53:2 | 67 [1254| .. 28| 1|36
Melbourne.................. 103°0| 31| 46-2| 28| 77:8 | 55'5| 51-4 | 59 | 1617 3631 1-53| 9 |57
Adelaide .................. 1098 31} 48-6| 15 | 84-7 60-8| 510 [ 50 |162-2| 43-4 -28| 9 (54
Coolgardie ...............[|108'3 | 11 | 48-8| 21 | 88-5 | 61-4| 62:4 | 56 | ... 125 7|34
Sydney ....coocovenneennnn. 92:2( 17 ] 581|29 | 781 64:2| 58-2 [ 65 | 1612 498 1-77 (15 |47 .
Wellington ............... 8:10| 13 | 480| 30 [ 690 | 56:0| 50°8 | 67 | 133-0)] 41-0| 2-27]| 13 |53
Auckland ....... vl 780141 52:0( 8706 | 585| 53-2 | 67 | 144:0| 54-0| 1-58 | 11 |54
Jamaica, Negril Point..| 88:0 19 | 660 23b| 829 71-2( 701 | 81 1-32( 5
Trinidad ......cccocoeveeen 91:0| 3 61-0| 5 | 847 678 ] 71-4 | 80 | 166°0| 63-0| 256
Grenada......ccccreereennn 844 14 696 31 | 815 72:7( 692 | 72 | 15070 .. 422 17 | 20
Toronto.....cc.cvvuvvennns 410 2 13| 28 | 305 16°2 20:2 (80| 742 —32] 26012 |73
Fredericton, N.B. ......[| 459 23 [—127] 15 ] 275 69 6:0) 60 | ... 344 |10 |54
Winnipeg .......oevunn... 400 8 |—361[27 198 | —a4| . .| .. | .. ‘12| 4 147
Victoria, B.C. .. 5241 3| 12-3| 25 | 439 352 ... 3:13) 15 |71
Dawson, Yukon 16:0| 22 [--500] 1 |—7'4 |—23'6] .. | .. | ... . 173 6 |47

a—and 27,y b—and other days.
REMARKS.
Mavrra.—Mean temp. of air 54°°1, or 0°'8 above the average. Mean hourly velocity
of wind 10°1 miles, or 1-3 below average. Mean temp. of sea 61°°0.  J. F. DoBsoN.
Mauritivs.—Mean temp. of air 0°*7 , dew point 1°°8, and rainfall 496 in. below their
respective averages. Mean hourly velocity of wind 11'0 miles, or 02 miles below
the average ; prevailing direction E. by N. to E.S.E. T. F. CLAXTON.
MADRAS.—R ‘39 in. above the average. 238 hours of bright sunshine. A. MorFarT.
KoODAIKANAL.—Mean temp. 51°6. Sunshine 231 hours. Wet bulb minimum
30°-2 on 26th ; lowest humidity 7 per cent. on 17th. C. MICHIE SMITH.
CoLompo.—Mean teinp. of air 78°-5 or 0°-6 below, of dew point 1°4 below, and R
1'29 in. below, their respective averages. Mean hourly velocity of wind 85 miles ;
prevailing direction N.W. and N.E. TS88 on 2nd. W. C. 8. INGLEs.
HonekoNG.—Mean temp. of air 63°°1, or 3°°4 above the average, bright sunshine
239 hours, or 33 per cent. above the average. R 70in. below the average of 39 years.
Mean hourly velocity of wind 135 miles, or 09 miles below the average. F. G. Fiae.

Adelaide.—Mean temp. of air 1°*3 below the average C. Topp, F.R.S.
Sydney.—Mean temp. of air 0°°4, R 186 in., humidity 64, below their respective
averages, H. C. RussgLL, F.R.S.

Auckland,—Mean temp. of air 2°'0, and B 1 inch below average. T. F. CHEESEMAN.
TRINIDAD.—R °38 in. below the 30 years average. J. H. HART.



