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FOREWORD

BY SIR NELSON JOHNSON, K.C.B.
DIRECTOR OF THE METEOROLOGICAL OFFICE

The Marine Observer had been in circulation 16 years when war caused its
publication to cease in October, 1939. With its disappearance and the
cessation of wireless weather reports from ships, we felt that an important
link with the Merchant Navy had parted. We therefore welcome its re-
appearance as a symbol that the full co-operation of pre-war days has been
resumed.

Since 1939, however, much has changed. Many of the ships and their
gallant crews which we then knew are no longer with us. Those who
remain have been reinforced by others who have stepped into the breach,
and the spirit of service is as strongly in evidence as ever.

There have, of course, been many developments on the technical side in
meteorology, largely to meet the demands of long distance flying which
made such enormous strides in the war years. As a result there has arisen
a need for more precise observations from merchant ships. The instruments
and other means by which this object is to be achieved are being worked out,
and will be communicated to you as soon as they are ready. In this the
Marine Observer will play an important part.

With the general raising of the technical horizon, it is intended to make
the Marine Observer rather more technical than it used to be. We are
confident that observing officers will welcome articles which explain the use
that is made of ships’ observations, and show in simple terms the scientific
results which are derived from them. Similarly, it is proposed from time to
time to give short accounts of the world-wide organisation of meteorological
services, so that ships’ officers will be able to see just where their work fits
into the general pattern.

In the past, the Marine Observer has served a number of useful purposes.
In particular, the Meteorological Office has liked to regard the Marine Obsercer
as a token of its appreciation of the invaluable service rendered by the
Merchant Navy, and it is from this point of view that its reappearance after
7 years is most welcome to us. We hope that our friends afloat will be equally
glad to see it again.

MARINE SUPERINTENDENT’S NOTES

In introducing this first post-war edition of the Marine Obserzver, it is perhaps
not inappropriate, for the benefit of new readers, to speak a little of the past.
The Marine Observer was founded in 1924, at the suggestion of the late
Marine Superintendent, Captain Brooke Smith, when Sir George Simpson
was Director of the Meteorological Office. Its purpose was to provide an
interesting, instructive, scientific journal as a tangible link between the
Meteorological Ofhce and the Corps of Voluntary Observers in British ships.
Although a Government publication, it was to be essentiaily an intimate
journal for seamen to which not only men of science, interested in meteorology
and allied subjects, would contribute, but also the seaman himself. It was
also a medium for the Meteorological Office to convey information to
observers at sea.



It was issued free to all ships whose Masters and Officers voluntarily made
observations at sea, and to the Marine Superintendents of their shipping
companies, and to certain scientific bodies ; copies were also on sale to the
general public, at home and abroad. In addition, bound copies were
presented annually to those ships which were judged as having contributed
the best meteorological records during the year. It commenced as a monthly
journal but in 1933 it became a quarterly publication. At the time of its
first edition the number of Voluntary Observing Ships totalled soo and by
1939 their number had grown to 360 Selected and 635 Supplementary Ships.

In September, 1939, however, “ that wicked man > plunged the world
into a blood bath from which we were not to emerge until 1945. Immediately
on the outbreak of war, for reasons of security, all meteorological reports
from merchant ships ceased and consequently the publication of the Marine
Observer came to an end, the last edition being the October number, 1939.

It is perhaps interesting to recall, at this stage, the great efforts which both
sides made, throughout the war, to obtain their badly-needed meteorological
information from the oceans, previously supplied by merchant ships.
U-boats, warships of every type, aircraft and automatic buoys were all used
in an endeavour to obtain information. Past records and climatological
atlases assumed immense importance in an endeavour to increase our
scientific meteorological knowledge and to probe the mysteries of the future
weather—an all important subject for all Naval, Military and Air Force
operations.

The war dragged on with its toll of death, destruction and sorrow. In
1945, however, thanks to the courage and endurance of the Allied armed
forces and their merchant seamen, to the workers at home, and to the
unspectacular housewife, and aided, we presume to think, by some Divine
Providence, the evil thing that had sprung up in Germany and Japan was
beaten to its knees. Peace—although somewhat troubled and uncertain—
was with us again and normal activities were resumed.

One pauses a moment to remember those who laid down their lives in the
struggle—particularly those members of the pre-war Corps of Voluntary
Observers. We have no record of their names. *‘ Greater love hath no
man . . .

During the war, the Meteorological Office, through its Port Meteorological
Officer at Liverpool and the Merchant Navy Agents at other ports, kept in
touch as far as possible, with the Voluntary Observing Fleet— depleted by
enemy action from 360 Selected and 635 Supplementary Ships in 1939 to
272 Selected and 208 Supplementary Ships in 19435, and it was thus possible,
very soon after the termination of hostilities, for these ships to resume

voluntary meteorological work at sea.

The first radio reports under the new scheme were received on
1st November, 1945, and during that month a total of 600 reports were
received from the Eastern Atlantic area, a very gratifying achievement after
such a long interval.

Owing to the necessity of economy in paper and printing, it was not
possible to resume publication of the Marine Observer as early as would have
been desired, but Treasury authority has now been obtained and it is with
much pleasure that we introduce our first post-war edition. It is to be hoped
that this magazine will be as popular as it was before the war, and that it will
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be a medium of contact between voluntary observers at sea and all those
interested 1n marine meteorology, and the Meteorological Office.

For reasons of economy, it has been found necessary to reduce the size of
the Marine Observer, compared with its pre-war edition, but it is felt that
this handier size may perhaps not be disadvantageous to the reader. The
general layout has not been changed to any extent. Suggestions as to possible
improvements in the magazine will be welcome, and the editor will be very
glad if voluntary observers, and other readers, will submit articles or letters
for publication. A section of the magazine, called the ‘“ Marine Observer’s
Log ”, is especially reserved for general items of interest, submitted by
meteorological observers, including extracts from records, photographs and
diagrams.

At a Conference of Empire Meteorologists, held in London in March,
1946, 1t was decided that the organisation of meteorological work in merchant
ships should be on an Empire basis—thus ensuring uniformity of procedure
and co-ordination and economy of effort. It was agreed that the British
Meteorological Office would be responsible for the preparation, printing
and issue, to all Empire Meteorological Services, of instructions, logbooks
and other publications necessary for the carrying out of meteorological work
in merchant ships. It was also agreed that the Marine Observer would be
issued free to all voluntary observing ships throughout the Empire.

We have pleasure in introducing ourselves to this widening circle of
readers and, we hope, of friends. It should be emphasised that the British
Meteoro]ogical Office’s function in this matter 1s merely that of a co-
ordinating body for the benefit of the British Commonwealth of Nations ;
the Empire Meteorological Services will be consulted and their wishes met.
It is to be hoped, for example, that articles, photographs, drawings and other
features of interest, by members of Empire Meteorological Services and by
voluntary observers in Empire ships, in general, will become a regular feature
of the Marine Observer.

It 1s now desirable to talk a little about the meteorological work that has
been done by voluntary observers in British ships since November, 1945.
A report on the general activities of the Marine Branch of the Britsh
Meteorological Office, from the outbreak of war to the present day, will be
given in our next edition. It is hoped that later editions of the Marine
Observer will contain similar reports on the activities of other Empire
Services.

Since November, 1945, the Port Meteorological Officers and Merchant
Navy Agents in British ports have been busily engaged in recruiting voluntary
observing ships, supplying instruments and generally endeavouring to build
up the Fleet. A target figure of 500 Selected and 500 Supplementary Ships
has been envisaged as a desirable number of British ships to provide a
reasonable network of observations from over the oceans. The table below
shows the growth of the Observing Fleet up to February, 1947; an
extremely creditable performance. It will be noted that 3 types of vessels
are referred to :—

(a) Selected Ships which are loaned full sets of tested instruments,
and transmit their observations by radio whenever possible at Inter-
national hours.

(b) Supplementary Ships which are loaned modified sets of instru-
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ments and are asked to transmit observations by radio in areas where
shipping is relatively sparse.

(¢) “Marid ”’ Ships which transmit, by radio, observations of sea
temperatures in Home Waters,

Included in the Selected Ships are 31 Trawlers, whose reports are
particularly valuable in view of the fact that they can send in reports from
areas of great meteorological importance not generally frequented by
merchant ships.

| 1945 1946 ’ 1047

sAug‘ Sep | Oct | Nov|Dec| Jan | Feb ! Mar| Apr|May|] "'nel J'v |Aug| Sep| Oct |Nov|Dec| Jan | Feb
Number of I
Selected } l‘
Ships i 3100 3240 321( 316] 317 319] 320| 325 326| 339| 342| 346{ 352] 374 383| 390| 408| 420 422
Number of

Supplemen- |
tary Ships 203
Number of
“ Marid
Ships
Number of |
Forms g11 . ‘

received —_ - -] — 9 45| 37| 54| 69 88| o8| 88| 119] 120 IOSI 114| 99| 132| 104

201| 201| 202| 202| 202| 207| 207| 202| 206| 204| 203( 203| 201] 201| 202| 200| 198| 157

l
— 25] s2| H3 62| 64 6y 68| 68 20 73 75 77| 78] 79| 79| 79 79

‘The map shows the distribution of British Selected Ships on 18th
February, 1947.

Two Lighthouses abroad, and 6 Lightvessels or Coast Stations in Home
Waters, which continued to return observations during the war, have main-
tained this service during the period under review. Observations from a
number of Lightvessels in Home Waters were discontinued when these
vessels were withdrawn from their stations, but arrangements are in hand to
restart these observations.

The observations of surface currents by ships reporting to the Meteoro-
logical Oflice was resumed in March, 1946. Since July, a monthly average of
28 surface current report forms has been received by the Marine Branch.

Miscellaneous observatiens received by the Marine Branch from British
ships included special reports of surface sea temperature in Home Waters,
regular measurements of rainfall on a ship in the Irish Sea, and comparisons
of simultaneous sea temperatures taken by the bucket method and by the
engine 1ntake method.

During the early part of the period under review, owing to lack of
information as to the wishes of other Meteorological Services, it was only
practicable to arrange for ships to transmit their messages by radio to the
British Meteorological Office when in the Eastern Atlantic, and, when outside
that area, to broadcast their messages on 60c metres. The wishes of other
Services were requested, however, and by degrees, the oceans were divided
up into areas in which ships were requested to transmit their observations
direct to other Meteorological Services, and by now, a large part of the world
is thus covered.

It is not practicable, at present, to issue any general summary of the results
throughout the world, but the table below gives figures as to the number of
reports that are received by the British Forecast Service at Dunstable from
ships in the area North of 35° N. and East of 40° W. These results are
extremely gratifying and reflect great credit upon the voluntary observers in
British ships. The observations are used, not only for forecasting in the
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CHANGE OF TEMPERATURE
Gulf of Aden

'I'he following is an extract from the Meteorological Record of M.V. Empire
MacColl. Captain F. J. Goodchild. Abadan to Port Said. Observer,
Mr. T. B. Halvonsen, 2nd Officer.

1st September, 1946, 2100 G.M.T. (approx.). Between Aden and Perim,
the sea temperature, as reported by the engineers, suddenly dropped to
64° F., at approximately 2100 G.M.T. The temperature then gradually
rose, until when off Perim it was back to 86° F. at o1oo G.M.T. on the 2nd.
The air temperature also fell, but approaching Perim, a warm NW breeze
developed. The injection pipe for the engine room is about 24 ft. below
sea level.

Approximate position of Ship : Latitude 12° 45'N., Longitude 44° 18'E,

The following is an extract from the Meteorological Record of S.S. Ormonde.
Captain A. C. G. Hawker, C.B.E. London to Colombo. Observer,
Mr. A. M. L. Murray, supny. 2nd Officer.

3rd September, 1946, o700 G.M.T. The air temperature was observed
to have dropped from go” F. to 80° F. while the sea temperature dropped
from 82°F. to 66°F. The wind which had been moderate from the
NW x W backed to WSW and increased to fresh. Corrected barometer
1004-2mb. At 1100 G.M.T. the sea temperature rose to 77°F.; air
temperature 82° F., wind SW force 4, barometer (corrected) 100z 1 mb.

Position of Ship: Latitude 12" 30'N., Longitude 43° 53'E. Course
101° True. Speed 157 knots.

Note—On 6th August, 1946, S.S. Strathmore reported a drop in sca
temperature of 13° F. when rounding Perim Island. On 1oth August, 1946,
5.5. Queen of Bermuda observed a drop of 23° F. in about two hours,
immediately after passing this island. On 3oth August, 1946, M. V. Telemachus
reported a drop of 19° F. in sea temperature and 13-5° F. in air temperature
on passing Perim, which lasted for 100 miles eastwards into the Gulf of Aden.

Considerable changes of sea temperature are frequently observed in the
neighbourhood of the Straits of Bab el Mandeb during the south-west
monsoon season and these may be very great in the period July to September.
The probable explanation is that the monsoon wind draws away some of the
surface water of the Gulf of Aden, which has to be replaced by the upwelling
of cooler water from the depths. From Perim to east of Aden, the water
shoals gradually over a wide area to the coast. The upwelling water would
pass up this slope and come to the surface in soundings.

LINE SQUALL
Mozambique Channel

"The following is an extract from the Meteorological Record of S.S. Deebank.
Captain B. Rivett. Durban to Mombasa. Observer, Mr. S. M. Allan,
3rd Officer.

1st September, 1946, 1050 G.M.T. (0130 A.'T.S.). A line squall was
observed, stretching as a continuous band of cumulonimbus cloud, from
horizon to horizon, in an otherwise clear sky. Lying in a direction roughly
WNW-ESE, the base of the cloud was estimated to be at about 8oco ft.
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A rise in barometric pressure and air temperature was noticed when passing
directly below the cloud ; the readings were as follows :—

Time (A.T.S)) Barometer (mb.) Air temperature (°F.)
0130 10176 74
0135 10181 75
0140 10182 75

The sea temperature remained constant at 74° I.
Position of Ship : Latitude 20° 24’S., Longitude 39° 30E.

ABNORMAL SEA TEMPERATURE
South Pacific Ocean

‘The following is an extract from the Meteorological Record of M.V. Australia
Star. Captain O. C. Roberts. New Zealand to United Kingdom via Cape
Horn. Observer, Mr. A. K. White, 3rd Ofhcer.

2nd July, 1946, 1100 A.'T.S. The barometer commenced falling and by
4 a.m. on July 3rd it stood at 29-50in. Wind ESE, force 7. At noon the
barometer was reading 29-25 in. For the rest of the day, winds of fresh gale
force prevailed and the barometer continued falling. By 5 a.m., 4th July,
the wind had moderated to a fresh breeze and backed to North. Barometer
2863 in. (the lowest reading experienced). Fresh and strong breezes
prevailed throughout the day and until g a.m., sth July, when the wind
veered to NNE and increased to force g. By midnight the barometer had
risen to 2g9-13 in. and then began to fall slowly. 'The mean air temperature
stood at 45° F. throughout this period whilst the sea temperature ranged
between 48° F. and 50° F. The above data has been given in order to give
a general outline of the following phenomenon. At 1105 p.m., 5th July, the
sea temperature was 58° F. and by 1215 a.m. July 6th it had risen to 83° F.

50 40 8

/\ 121°a7' W
80

50" 43’8
/\leo 42'wW

75
- \ ]
. \ /
I 70 \50° 20’ s !
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Readings were then obtained at 1230 a.m. and at every half-hour until
4 a.m. and are represented by the graph, together with the positions. The
positions are only approximate as no observations were obtained after noon
sights on 4th July owing to weather conditions. No undue disturbance of the
water was noticed during the night, but this would have been difficult to see
on account of the heavy sea running at the time. The sea temperatures were
obtained from the engine room and we have been assured that the thermo-
meter used is a reliable instrument.

MONSOON SQUALLS
Arabian Sea

The following 1s an extract from the Meteorological Record of 5.5. Ranchi.
Captain R. E. T. Tunbridge. Bombay to Aden. Observer, Mr. C. T'. Page,
4th Officer.

4th August, 1946, o500 G.M.T. approximately. Wind had been ex-
perienced at force g. At this time squalls passed at intervals of 15 minutes in
a NE'ly direction. During these squalls, wind backed to South, decreased
to force 3, then veered to WSW and increased to force 11. Upper cloud
(As.) was moving against the wind in a SW’ly direction and lower cloud
(Nb.) with the wind in a NE'ly direction.

Position of Ship : Latitude 15" 51'N., Longitude 58 45'E

DISCOLOURED WATER
Arabian Sea

The following is an extract from the Meteorological Record of 5.S. Franconia.
Captain R. B. G. Woollatt, R.D., RN.R.  Suez to Bombay.

21st September, 1946, 1100 G. M.T. The vessel passed through numerous
large patches of discoloured water. These patches were in lanes about 1 mile
wide and running in a WSW to ENE direction, the colour was dull greenish
yellow and had every appearance of fresh river water. Weather during the
period was: Wind W, force 1. Smooth sea. DBarometer 1012'0 mb.
Temperature : air 8o° I., sea 74 F. and remained unchanged throughout.

Position of Ship : Latitude 15 0o’N., Longitude 54" 10'E.

PHOSPHORESCENCE
Arabian Sea

The following is an extract from the Meteorological Record of S.S. Empire
Bounty. Captain J. C. Nettleshtp. Singapore to Abadan. Observer,
Mr. G. H. Taylor, R.D., 2nd Ofhcer.

28th to 2g9th August, 1946, 2040 to o150 G.M.T". At about 2020 G.M.'T.
it was very dark with sky cloudy to overcast. The horizon from NW through
W to South became illiminated as if from the looms of numerous powerful
shore lights. After a few minutes a white line appeared on the horizon and
spread rapidly until the white water surrounded the ship. The sea was a
light grey with considerable luminosity, although not phosphorescent,
similar to its appearance during full moon, although the moon, only 3 days old,
had already set. The sea also appeared quite calm and no ** white horses
visible, but this was obviously not the true state of affairs as the motion of
the vessel and relative wind force was the same as previously, when in a
moderate SW’ly swell, light sea, and wind SW force 4-5. The cloud
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formation disappeared during the first half-hour but made no difference to
the appearance of the sea. The first occurrence of ‘‘ white water” dis-
appeared at 2120 G.M.T., further occurrences were observed from 2150 to
2215 G.M.T. and lastly from 2235 G.M.T. on the 28th to o150 G.M.T. on
the 2gth. The last two occurrences, however, were not so bright as the first.
During the last occurrence there appeared to be a complete formation of
altostratus or cirrostratus veiling the whole sky and no stars were visible.
Estimation of cloud height was not possible. During the phenomenon the
horizon was well-defined, except to the SE, being especially so to the N and
NE, where the line of white sea and black cloud showed up well.

Estimation of visibility was impossible throughout and could have been
anything between 2 and 20 miles.

Position of Ship: Latitude 14° 27'N. to 15° 14'N., Longitude 67° 22'E.
to 66° 45'E.  Course 320°. Speed 12 knots.

WATERSPOUTS
North Sea

The following is an extract from the Meteorological Record of S.S. Empire
Halberd. Captain W. F. Swann, Cuxhaven to Hull. Observer, Mr. G. W,
Whitby, 1st Officer.

16th July, 1946, 1603 G.M.T. A small waterspout was observed, visible
for a period of approximately 2 minutes and travelling westward at an
estimated speed of 12-15 knots. Estimated size: diameter, 10-15 ft.,
height, 300—400 ft.

Position of Ship: Latitude 54° o5'N., Longitude 3° 40'E.

The following is an extract from the Meteorological Record of S.S. Tasso.
Captain H. Scarborough. Hull to Scandinavia and back. Observer,
Mr. S. H. Bennett, Chief Officer.

14th July, 1946, 0610 G.M.T. Just after picking up the Humber Pilot
off Spurn Lightvessel, a small waterspout was observed close on our star-
board bow. We had no option but to pass it very close and when doing so,
the wind reached about force 10 with very heavy rain, which lasted for about
1 minute only.

Approximate position of Ship : Latitude 54° 24'N., Longitude o’ 20’E.

MIRAGE
Spanish Coast

The following 15 an extract from the Meteorological Record of M. V. Richmond
Castle. Captain J. A. Sowden. London to Cape Town. Observer,
Mr. R. Leeds, 3rd Officer.

11th July, 1946, 1930 G.M.'T. Approximately 12 miles NW of Finisterre,
phenomenal refraction was observed to be distorting objects both on shore
and at sea. An object of special interest was a vessel passing inside us, about
4 miles distant. The sketches will give some idea of this abnormality. The
weather at the time was fine, though fog was anticipated, for there appeared
to be a bank of fog lying round the entire horizon. Visibility shorewards
was quite good, though objects on the near shore were obscured by haze.
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rainbow. Wind WSW 4. Temperature: air 76-5° F., sea 77° F.
Position of Ship: Latitude 41°37'N., Longitude 52°08W. True
course 067°. Speed 117 knots.

The following is an extract from the Meteorological Record of S.S. Custodian.
Captain W. Weatherall. Barbados to Liverpool. Observer, Mr. M. Rose,
2nd Officer.

11th September, 1946, o700 G.M.T. Observed a lunar rainbow in a
shower of rain ahcad of the vessel, lasting approximately for 5 minutes.
Wind ESE, force 1, air temperature 80° k., sea slight, cumulonimbus clouds
with scattered showers. Moon bearing 245°, altitude 20°.

Position of Ship : Latitude 27° 13'N., Longitude 48° o5'W.

SUNSET PHENOMENON
Gulf of Aden

The following is an extract from the Meteorological Record of M.V.
Strathnaven. Captain R. B. Beck. Bombay to Southampton. Observer,
Mr. N. G. Jenner, 4th Officer.

26th September, 1946, 1454 G.M.T. (Sunset 1437 G.M.'T.). A cobait
bow, 1° in width, appeared across the sky, emanating a little above the
horizon on a bearing of 270°, and extending to an altitude of 68°, curved to
the eastern horizon on a bearing of go”. It appeared visible for about
30 minutes, slowly losing intensity with the fading light, but gaining richly
in colour against the °‘ earth shadow ™ to the eastward. 'The bow was
transparent ; < Lyrae was plainly visible and unimpaired in colour at an
altitude of 65° in the centre of the bow.

Weather conditions : Cloud, stratus and cirrostratus, amount 4/10, wind
ENE force 1, corrected barometer 29-875 in., air temperature 77° I.

Position of Ship : Latitude 13° 32'N., Longitude 49° 12'E.
Note.—This is a very interesting observation and the cause of the bow is not
evident. It may have been the shadow of something below the horizon, a
cumulus cloud or a hill on the Arabian coast, but in this case the bow should
have changed its position in the sky to some extent, with the gradual change
of the sun’s azimuth below the horizon.

AURORAE
Australian Waters

The following are extracts from the Meteorological Record of M.V. Port
Lincoln. Captain H. H. Smith, O.B.E. Cape Town to Adelaide. Observer,
Mr. A. G. W. Miller, 3rd Ofhcer.

22nd September, 1946, 1100 G.M.T. to 2030 G.M.T.

1100 G.M.T.  Aurora observed from 232° to 160° appearing as purple sheet
extending to about 20° altitude and disappearing in bank
of stratocumulus ctoud.

1130 G.M.T.  Lower portion turned green, with purple portion developing

(1900 A'T.S.) into rays of light extending upwards as stratocumulus
cloud moved to N. Purple portion gradually extending
W, and greenish portion extending E.

1145 G.M.T.  Purple rays becoming interspersed with white rays.
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1200 G.M.T,

1215 G.M.T.
1245 G.M.T.
1300 G.M.T.

1330 G.M.T.

1500 G.M.T.

1545 G.ML.T.

1520 G.M.T.

1530 G.M.T.

1610 G.M.T.

1630-1640
G.M.T.

1800 G.M.T.
1910 G.M.'T.
2030 G.M.T.

Aurora appeared as an arc of greenish-white light extending
from 09o° to 240°, with a maximum altitude of 25° at
bearing of 170°. At both ends there was diffused light of
much greater intensity than the rest of the arc, the
eastern end being white and the western end red. Fairly
dark sky observed under the arc with several stars.
visible.

Coloured portions gradually fadlng

Bright white glow extending over southern portion of sky.

Brighter white rays rising vertically from southern horizon
to about 7° to 10°.

Aurora slightly fading, sinking into the southern horizon,
with fractocumulus increasing over glow.

Arc of light extending across sky, of a yellowish colour,
rising at 110°, setting at 260°, reaching a height of
approximately 50” and being about 5° to 10” wide. Sky
quite dark above horizon to S, with patches of cumulus
cloud.

Rays of white light rising vertically from the horizon
throughout southern portion of sky and reaching through
arc with patches of red to the W, and between arc and
lower portion of rays.

Rays of white light with red glow covering the southern
half of sky pointing toward the zenith, and in places
reaching the zenith. Few patches of light cumulus
bordering southern horizon.

Rays of light converging at the zenith with scattered rays
pointing from N, at a high altitude. Curtain of rays
extending between 085" to 280",

Rays slowly fading, leaving white glow over southern
portion of sky.

Yellowish-green diffused light on southern horizon from
120° to 230°. E of 170" changed to rays of light con-
verging towards spot N of ship’s zenith. These rays
were of varying intensity and appeared to leap up from
the horizon and gave the effect of shimmering in a
vertical direction.

Diffused light to S, now very dim.

Minor display of rays, pale yellow and green, bearing 210°.

Appeared only as a general lightening of the southern sky,
persisting until twilight.

Position of Ship : Latitude 39 36’S., Longitude 114" 18'E. Course 0817,

Speed 16 knots.
23rd September, 1946, 1200 G.M.T. (2000 A.'T.S.).

Aurora commenced

as a white glow in the southern sky. At 1315 G.M.T. a white arc extended
from bearing 135" to 2257, with a maximum altitude of 20°, and was about 5°

wide.

From 1345 G.M.T. until 1530 G.M."T". the aurora was visible as a

diminishing glow to SW.

Position of Ship :

Latitude 38 26’S., Longitude 122° 14'E.
I5






The following is an extract from the Meteorological Record of M.V. Losada.
Captain E. Potter. Cristobal to Liverpool. Observer, Mr. G. E. Turner,
2nd Officer.

27th July, 1946, oo3o G.M.T. A deep red glow was observed stretching
across the horizon from NNE to NNW to an altitude of about 25°. A low
narrow belt of cumulus cloud partially obscured the glow at times and rays
of yellowish light (like distant searchlight beams) were observed shooting
fanwise from approximately the N point of the horizon. This phenomenon
lasted until 0330 G.M.T".

Again at o415 G.M.T. a yellowish glow was seen from NNE to NNW to
an altitude of about 20, together with the shooting rays, of blue-white light.
This second appearance lasted 20 minutes.

The sky, apart from a low narrow belt of cumulus, was clear. Barometer
30-165in.  Air temperature 81° F. Wind SSE, force 2. Course o045 .
Speed g knots.

Position of Ship : Latitude 29 33'N., Longitude 64° 24'W,

The following is an extract from the Meteorological Record of M.V. dthel-
prince. Captain A. W. Pegg. Havana to United Kingdom. Observer,
Mr. B. Platt, 2nd Officer.

26th to 27th July, 1946. Hours of darkness. Auroral are, altitude 20
average, visible all night in various forms and of varying brilliancy. Early
part of night of a red cast, latterly all white.

Position of Ship at midnight : Latitude 41" 06'N., Longitude 51" 02"W.

South Australian Waters

The following is an extract from the Meteorological Record of 5.5. Chitral.
Captain A. G. Jenkins. Sydncy to Fremantle. Observer, Mr. H. L. Fisher,
3rd Officer.

28th September, 1946, 1300 G.M.T. An auroral display was observed
from 1245 G.M.T. to 1315 G.M.T. and was at its greatest brilliance at
1300 G.M.T. The new moon had set at 1240 G.M.I. Cloudless sky,
excellent visibility. WNW’ly wind, force 1.

Position of Ship : Latitude 36” 07'S., Longitude 121° 31'E. Course 282°.
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METEORS
Approaching English Channel

The following is an extract from the Meteorological Record of S.S. Scythia.
Captain O. Bateman. Bombay to Liverpool. Observer, Mr. I. V. Williams,
Senr. 3rd Officer.
3oth August, 1946, o156 G.M.T. Large meteor observed bearing o50”
about 30° altitude, traces visible for 10 minutes after disappearance.
Position of Ship : Latitude 48 15'N., Longitude 07° 27'W.

Arabian Sea

The following is an extract from the Meteorological Record of S.8. Mahout.
Captain H. E. MacGregor. Calcutta to Aden. Observer, Mr. O. Pritchard,
2nd Officer.

6th July, 1946, 2330 G.M.'T. Observed a brilliant white flash, lighting up
the entire horizon. After the flash, there appeared directly overhead a white
streak resembling a long thin white hot wire (shape see A) which remained
in the same position for between 40 and 50 seconds, gradually diminishing in
brightness till it finally disappeared.

Position of Ship : Latitude 10” 10’'N., Longitude 65° 20'E

A h——)

Note—The actual passage of the meteor was not seen, owing to its high
altitude. Trails persisting for some time occur with some meteors, but
not all.

The following is an extract from the Meteorological Record of S.S. Ormonde.
Captain A. C. G. Hawker, C.B.E. London to Colombo. Observer,
Mr. A. M. L. Murray, Supny. 2nd Officer.

25th September, 1946, 2340 G.IM.'T. Exceptionally large meteor observed,
the brilliancy of which was greater than Venus. It appeared on bearing
approximately 240" at altitude 20°, travelled southward leaving a short trail
and burst on bearing approximately 210~ at altitude 15°. Weather at time,
partly cloudy with light SW »x S wind. Barometer (corrected) 1010 mb.,
dry bulb temperature 78° F., wet bulb 74" F.

Position of Ship : Latitude 16° 13'N., Longitude 61" 18'E.

Indian Ocean

The following is an extract from the Meteorological Record of M.V. Port
Fairy. Captain D. G. H. Bradley. London to Melbourne via Cape Town.
Observer, Mr. O. N. Harries, Chief Officer.

28th August, 1946, 1515 G.M.T. A brilliant meteor was observed,
appearing in the vicinity of o Pavonis and disappearing near Antares. 'T'he
duration of flight was approximately 3 seconds, and the magnitude estimated
at —10 or more. The brilliant light illuminated the whole ship as a star shell.
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The colour was white, and it left a trail covering the entire path of flight,
which remained visible for about 15 seconds. The sky was cloudless at the
time, no moon, and with excellent visibility. In the course of its flight, the
body passed directly over the ship. No more meteors were observed during
the night.

Position of Ship : Latitude 41 54’S., Longitude 78° o5'E.

South African Waters

The following is an extract from the Meteorological Record of S.S. Macharda.
Captain R. A. Penston. Calcutta to Cape Town. Observer, Mr. J. F. Baker,
3rd Ofhcer.

26th July, 1940, 2400 G.M.'T. A large meteor coloured green was seen
bearing SW by W, altitude 40", visible for 1} seconds before disappearing
over horizon. Visibility excellent.

Position of Ship : Latitude 30" 00’5, Longitude 36" 30’E.

South Pacific Ocean

The following is an extract from the Metearological Record of M.V. Port
Jackson. Captain L. I1. Swan, O.B.E. London to Auckland via Panama.
Observer, Mr. R. R. Rowlinson, 3rd Officer.

28th August, 1946, 1025 G.M.T. A meteor of abnormal size and
brilliancy moved at a moderate speed from the region of Altair in a NW to SE
direction. Very little trail. Duration of flight, 3 to 4 seconds. Altitude 45°.
Brightness similar to burnmg magnesium. Predominating colours, white
and green. Observed 1n a clear sky.

Position of Ship : Latitude 13” 41'S., Longitude 107" 13'W.

1st September, 1946, o750 G.M.T. A meteor of abnormal size and
brillancy moved at a moderate speed from the region of o Cygni in a
northerly direction.  Very little traal. Duration of flight, 3 seconds. Altitude
17°. Extremely bright. Predominating colour, green. Observed in a clear
sky.

Position of Ship : Latitude 26" 15'S., Longitude 130" 50'W.

OCEAN WEATHER SHIPS
BY COMMANDER C. FRANKCOM, O.B.E., R.D., R.N.R.

History.—Prior to the year 19306, svnoptic observations from the sea were
provided almost entirely by voluntary observers in merchant ships, apart
from those obtained from the relatively small number of naval vessels.
These observations, although extremely valuable to the forecaster, were
necessarily restricted in nature, and more or less haphazard as regards
position.

As transoceanic aircraft became a possibility, it became obvious that more
detailed information was necessary than could be obtained from voluntary
observers in moving ships in order to provide meteorologists and aircraft
with accurate information about weather conditions at sea, both on the
surface and in the upper atmosphere,
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In 1936 -7, the British Meteorological Office placed a meteorologist aboard
a cargo steamer on the North Atlantic trade route during several voyages
and obtained a regular series of special synoptic observations as an experiment.
Visual observations of cloud heights and of upper winds were obtained in
this ship by the use of pilot balloons.

In 1938—9, the French Government fitted up the merchant vessel Carimare
as a stationary meteorological ship in the North Atlantic. Observations of
conditions in the upper atmosphere by radio-sonde were successfully
obtained in this ship as well as those of surface conditions, and the results
transmitted by radio. At about the same time, the Germans had two special
vessels performing similar functions in connection with their transoceanic
airways—one operating in the North Atlantic and the other in the South
Atlantic. The British Meteorological Office was exploring the possibility of
fitting up a vessel specially for this type of work in the summer of 1939.

The war of 1939—45 put an end to all the above activities, and 1n the early
part of that war, observations from the oceans were only obtainable from naval
vessels and from aircraft. As the war progressed, both sides used various
ingenious methods to obtain weather observations from the oceans for their
own use. In the latter part of the war, owing to the large number of Allied
aircraft regularly crossing the Atlantic, the United Kingdom and United
States authorities employed a number of small naval vessels as stationary
meteorological ships in that ocean.

When the war finished, the naval stationary vessels were gradually with-
drawn, and observations were once more obtainable from merchant vessels.
It was realised however, that such observations were not sufficient, and early
in 1946 the Conference of Directors of the International Meteorological
Organisation at a meeting in L.ondon passed a resolution urging the establish-
ment of stationary meteorological ships in certain ocean areas. Shortly
afterwards, the Provisional International Civil Air Organisation (PICAO)
passed a similar resolution in Dublin. In the summer of 1946, at a meeting
of the member states of PICAO in London, it was agreed that a total of
13 stationary meteorological ships would be established in the North Atlantic
by July, 1947.

THE PICAO AGReEMENT.— T'he United States, Canada, France, Holland,
Belgium, Norway, Sweden, Great Britain, Eire, Denmark, Iceland, Portugal
and Spain were all signatories to the ‘“ Ocean Weather Ship »’ agreement.
It was agreed that the allocation of stations would be as follows :—

United States .. 7
Canada and United States Jomtly I
France . .. c oo 1
United ngdom . 2
Norway, Sweden and U. K. Jomtly I
Holland and Belgium, jointly I

Eire agreed to provide an annual monetary contribution towards the scheme.
It was decided that Portugal, Denmark and Iceland already contributed
sufficiently to the safety of transoceanic aircraft by the establishment of
meteorological stations in the Azores, Greenland and Iceland respectively.

It was decided that on an average it would need at least two ships to
maintain one ocean weather station. 'The minimum size vessel which could
satisfactorily perform the necessary duties was considered to be one of about
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stations will not in any way lessen the importance of observations from
merchant ships. The network of observations from the oceans can never
approach the density obtainable from stations ashore, but the closer the
density the more able is the meteorologist to forecast coming weather changes.
The ocean weather ships will merely approximate to islands from which
regular observations, both on the surface and in the upper air, are obtainable—
the immense gaps being filled by in observations from merchant vessels.
It is hoped that the establishment of these stations will not only further the
safety of transoceanic aircraft and shipping, but that they will also be the
means of greatly improving the accuracy in forecasts for the benefit of the
whole community.

THE BrITISH PLAN for the operation of their 2 stations is to employ 4 ex-
naval corvettes of the *‘ Flower > class. These vessels are about 200 ft.
in length, are built on whaler lines and have a loaded displacement of about

1,400 tons. 'They are oil-fired steam vessels, having reciprocating engines
and a single screw, and a maximum speed of about 16 knots, economical
speed g knots. They have established a reputation for being excellent sea
boats, having been employed on convoy escort and other duties in the
Atlantic, in all weathers, during the recent war.

The British ocean weather ships will carry civilian crews, and they will be
administered by the Meteorological Office. Special accommodation will
need to be fitted to house the crew of 12 officers, 20 petty officers and
22 ratings, to the modern standards laid down by the Ministry of Transport.
A steel shelter will be erected on deck for the filling of radio-sonde balloons ;
special radio equipment, radar and motor lifeboats will need to be fitted.
The work of conversion of these vessels will be carried out in Admuralty
dockyards. Itis probable that the ships will be based in the River Clyde area.

The photograph shows H.M. corvette Snowflake, one of the vessels which
has been allocated to the Meteorological Office. It will be appreciated that
with the removal of her guns and the structural alterations necessary to
convert her to an ocean weather ship her appearance will be considerably
altered, as indicated by the artist’s impression.

In addition to a normal complement of Deck and Engine Room officers and
ratings, stewards and cooks, the ships will carry meteorologists and radio
technicians. It is anticipated that each vessel will spend about 27 days at
sea, followed by a spell of 15 days in port—which latter period is necessary
for leave to be given to the ships’ companies and for necessary repairs,
storage and refuelling to be carried out. 1Itis anticipated that the accommoda-
tion and food aboard the ships will be good and that generous leave will be
given to the ships’ companies.

When on station, in the Atlantic, the ships will, as far as possible, remain
‘“ hove to’’, more or less head on to the wind and sea. Navigation will
need to be accurate to ensure remaining in the vicinity of their station, as far
as possible, within reasonable hmits in all weathers, but the ships will, of
course, make way through the water and vary their position from time to
time. Life aboard these small ships at sea will be relatively exacting, at times
monotonous, at times exciting—but for the man who likes ships and the sea
and the study of the weather, it will, in general, always be interesting. The
work will undoubtedly be unusual and apart from its importance for scientific
and practical meteorological purposes, its potential value for the safety of
human life is without question. Those who go down to the sea in ships. . . .
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The principle employed 1s technically described as ‘‘ variable audio-
frequency modulation . More simply put, the radiosonde converts a
meteorological measurement into a musical note which it then broadcasts by
radio. On the ground this transmission is picked up by a sensitive radio
receiver, and the pitch of the note so reproduced is measured by bringing
into exact tune with it another note produced electrically by a calibrated
oscillator,
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'The way in which this radiosonde operates is shown diagrammatically in
Fig. 1. On the left are the meteorological units, each comprising a low-
frequency inductance (C) and a movable armature (A) whose position with
respect to its inductance is controlled by : P, an aneroid capsule sensitive to
barometric pressure ; T, a bi-metal coil sensitive to air temperature ; U, a
strip of goldbeaters’ skin sensitive to relative humidity. FEach unit is
connected in turn for a few seconds to the valve oscillator by means of a
rotary switch (8), gear-driven by a small windmill. The circuit then
completed generates a note whose frequency, or musical pitch, is determined
by the size of the air gap between the armature and inductance in use. This
note may vary in frequency between 700 and 1,000 cycles per second—
roughty from F sharp in the second octave (724 cycles per second) up to C
(1,024 cycles per second) at the beginning of the third octave. The output
from the circuit just described is used to modulate the carrier frequency of
27 megacycles per second (equivalent wave-length = 11-1 metres) generated
in the transmitting circuit on the right-hand side of the diagram. The
power required for the valves is supplied by a special lightweight battery.
The weight of the instrument in full working order is about 3 Ibs.

26



The top photograph shows a radio sounding about to commence.
‘The radiosonde 1s contained in a round cardboard case approximately
5 in. in diameter. Projecting from this case are the 3 meteorological
elements in their polished aluminium shields and the small windmill which
operates the switch. The instrument is suspended by its transmitting aerial
from a parachute, which in turn is hung from a rubber balloon whose size
can be judged from the photograph. 'The balloon expands, as it rises through
the atmosphere, to more than twice its original diameter and finally bursts.
"The parachute then opens to allow the radiosonde to descend at a safe speed.

The other photograph is of a radiosonde ground station in action. The
sergeant 1s acting as recorder and the airman as computer. Sometimes an
additional computer is called in. The various pieces of apparatus in use are :

1. Radio receiver (above the recorder’s right hand).

2. Cathode ray oscillograph—the device used to present the picture
in a television receiver, and termed C.R.O. for short. (It is necessary to
shade its screcn with a hood in order that the image may be seen clearly
without having to dim the general room illumination.)

3. Audio-frequency oscillator (at the recorder’s left hand).

Audible signals produced by the radio receiver and the audio-frequency
oscillator are both applied to the C.R.O. The frequency of the signal coming
in from the radiosonde in the air 1s measured by adjusting the audio-frequency
oscillator with the left hand until a simple stationary pattern forms on the
C.R.O. screen, indicating that both notes are in exact tune. The frequency
can then be read on the oscillator dial. This observation is recorded by
plotting it on squared paper against time as indicated by a stop-watch which
had been started at the moment the radiosonde left the ground. Since the
duration of the signal from any one element pressure, temperature or
humidity, is but 5 or 6 seconds, considerable skill and alertness are essential
for accurate recording.

At intervals, completed sheets of the recording are passed to the computer
who, by reference to calibration curves sent out with each radiosonde, resolves
the observations into conventional units of pressure, temperature and
humidity. These data are plotted on an appropriate chart upon which they
can be inter-related and from which height can be deduced.

Measurement of upper winds is also undertaken at most radiosonde
stations. Three satellite stations, equipped with direction finders, take
simultaneous bearings on the radiosonde at intervals of 1 minute. These
observations are telephoned to the central sounding office, where they are
plotted to reproduce a horizontal projection of the path followed by the
balloon under the influence of the wind. Wind directions and velocities are
scaled off this plot, the height levels to which they refer having been
calculated from the radiosonde signals as already described.

This method of tracking the balloon, however, is now becoming obsolete
in favour of radar, which 1s considerably more accurate and which needs no
network of substations.

The completed observations are combined into a compact coded report
for dissemination by teleprinter to forecast offices and airfields.

Fig. 2 is a small-scale representation of the results obtained in a typical
sounding. Heights are indicated on the left-hand edge and pressures on the
right-hand edge ; temperature and relative humidity are shown by horizontal
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scales at the foot of the diagram. It will be seen that at ground-level,
temperature and relative humidity are 53° F. and 79 per cent respectively.
At about 2,500 ft. there are discontinuities of temperature and humidity
associated with a cloud layer, above which the air is warmer and drier.
Temperature then commences a fairly uniform decline. The freezing point
is attained at a pressure of 750 millibars (2218 in. of mercury), corresponding
to a height of 8,400 ft. At 36,300 ft. (11-6 kilometres) the tropopause is
reached. 'This is the boundary between the lower atmosphere—the tropo-
sphere, and the higher atmosphere—the stratosphere. These terms may be
explained briefly as follows. In the troposphere temperature falls more or
less rapidly with height. In the stratosphere a completely different régime
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obtains ; in the lowest part, temperature may rise rapidly with height, but
thereafter all temperature changes with height are small. In the sounding
reproduced these characteristics are well marked. The temperature at the
tropopause 1s — 80° F. (— 62° C.). Above this level temperature rises at
first and then remains approximately constant.

A maximum height of 63,880 ft. (19-5 kilometres) was reached in the
sounding illustrated.

Winds generally increase in strength with altitude in the troposphere, and
at the higher levels speeds exceeding 200 miles an hour are not unknown.
At the tropopause, however, there is often a marked reduction of speed.

A sounding such as that discussed would involve about an hours’ recording,
and computation (carried out during the actual flight) would require a further
quarter of an hour to complete.

What happens to radiosondes after they have done their work 7 Of those
flown from stations in the British Isles some, inevitably, fall into the sea and
are Jost. Nevertheless, quite a good proportion come down on land and can
be used again after overhaul. For this reason each instrument carries an
officially stamped and addressed postcard advertising a 5/- reward for its
recovery. If the finder will post this card, after filling in his name and
address, the responsible office will give him every assistance needed for the
disposal of the instrument.

THE IMPORTANCE OF SHIPS’ OBSERVATIONS TO THE
FORECASTER

BY T. H. KIRK, B.SC.
PART 1. Ships’ Observations and the Synoptic Method

1. Introduction

Forecasting the weather depends primarily on an adequate supply of
surface and upper air data from both ship and shore stations. Why should
the importance of ships’ o8servations, in particular, be considered worthy of
special emphasis ¢ Here are some of the reasons :(—

(1) Ships’ observations have scarcity value. Taking as an example
the North Atlantic Ocean, where ships’ reports are perhaps more
numerous than elsewhere, some 70 to 8o reports are received daily,
whereas in the British Isles alone the Air-Met. broadcast gives weather
reports from some 4o airfields every hour.

(1) The oceans, acting as a storehouse of energy and water vapour,
must play a major part in the atmospheric circulation. In particular,
the large-scale ocean current systems modify profoundly the weather of
adjacent land areas.

(111) Accurate weather analyses for ocean areas are essential to the
preparation of reliable forecasts, not only for the oceans themselves, but
also for adjacent land areas. For example, owing to the general W to E
run of the weather in temperate latitudes, forecasts for Western Europe
must depend on information of weather over the Atlantic Ocean.

(1v) Observations at sea are, in general, more representative than those
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on land and hencc are more useful in the analysis that precedes the
preparation of forecasts.

(v) Observations of weather at sea are made almost exclusively by
seamen, on a voluntary basis. A knowledge of the way in which the
Forecaster utilises these observations in the preparation of forecasts is
not only a matter of interest to the seaman but of considerable importance,
enabling him to develop a new insight into the daily routine of taking
observations.

'T'o achieve a full appreciation of the role of ships’ observations in synoptic
meteorology, it will be necessary to examine at some length the tools and
materials with which the Forecaster works.

2. The Synoptic Method

(?) Presentation of data.

The synoptic method, which in essence consists of taking a bird’s-eye
view, places the Forecaster in the privileged position of the traditional
onlooker who sees most of the game. When observations are taken at a
fixed time, and this is essential to the method, each individual observer, by
coding and transmitting his observations, delivers, in effect, a statement of
the weather at his particular position. The Forecaster, who receives many
observations transmitted to him by W/T, is then able to plot the weather at
each of the ship and shore stations from which he has received reports. The
chart on which he plots or records these observations is called a synoptic
chart, or, simply, a working chart.

The advantages of a synoptic presentation of data as a means of investi-
gating the weather were apparent long before the introduction of Wireless
Telegraphy. In 1868, Alexander Buchan, using ships’ reports, drew up a
series of synoptic charts to show the travel of depressions over the Atlantic.
An example of these charts is shown in Fig. 1. Later, the Meteorological
Council published a series of synoptic charts for the Atlantic Ocean for the
year 1882—3. (For example see Fig. 2.) It should be remembered that the
observations on these charts were extracted from ships’ logs long after the
actual date, and hence the charts, while of value for investigational purposes,
were devoid of any forecasting value.

In considering the synoptic treatment of data, some inherent differences
between ship and shore stations may be worth emphasising. ILand stations
form a fixed network whose density and distribution may be varied at will
according to requirements. If an additional reporting station is required in a
certain locality, there 1s usually no insuperable difficulty 1n establishing one,
except perhaps for a few inaccessible areas. At sea, however, there are, as
yet, few reporting stations in fixed positions. The Forecaster must perforce
be content to accept ships’ reports from any locality and hope to have a
sufficiently good selection to enable him to complete his chart over the
ocean areas. It is obvious that occasions must often occur when an additional
ships’ report in a key position would make a considerable difference in the
drawing of the chart. An excellent example of a ship being in the right place
at the right time 1s afforded by Figs. 3, 4 and 5 which show how the centre
of a very deep depression was accurately determined from a ship’s observa-
tions. The charts are also of particular interest inasmuch as they show the
conditions in which M.V. Chinese Prince logged what is probably the lowest
barometric pressure (2718 in.) ever recorded by a British ship.
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of the ship and the suction effect of the wind on the instrument due to its
location in a partially enclosed space in the ship (e.g. the chart room). The
possibility of error introduced by pumping is to a large extent eliminated by
taking the average of the extreme positions of the mercury column when
making a reading. The suction effect depends on the site of the barometer ;
it is not large except in strong, gusty winds when a door or window near the
instrument has been left open.

Air temperature and humidity are usually measured by means of wet and
dry bulb thermometers, either exposed in a portable screen or fitted as an
aspirated psychrometer. The object is to measure the wet and dry bulb
temperatures of a sample of air that is uninfluenced by the heating effect of
the ship itself. For this reason observing instructions stress the need for
exposing the portable screen always on the weather side of the ship, either on
the bridge or as near the outside rail as possible, and away from any source
of ships’ heating. Dry bulb temperatures at sea are representative when
adequate precautions are taken to guard against heat from the ship. For this
reason they are generally more useful to the Forecaster for air-mass analysis
than are temperature readings on land. Land readings, especially those from
inland stations, are strongly influenced by many factors such as solar heating,
nocturnal cooling, effect of altitude and faulty exposure, which severely limit
their use in this respect. The fact that, providing appropriate precautions
have been taken, air temperature at sea is much more representative than on
shore, is of vital importance. It means that, as far as temperature is concerned,
the use of upper air information is not of such urgent necessity over the sea
areas as it is over land.

Humidity is determined from the wet and dry bulb readings taken con-
jointly. The precautions to be taken to ensure a representative value of the
dry bulb temperature have already been emphasised. These precautions are
equally applicable to wet bulb temperature readings. In addition, wet bulb
temperatures are subject to another source of error—contamination of the
muslin and reservoir by salt. The hygrometric tables in use for determining
relative humidity and dew-point temperature are computed on the assumption
that the evaporation from the wet bulb is from a pure water surface. In
practice, the muslin tends to be more or less contaminated with salt and the
wet-bulb depression may be correspondingly in error. This accounts for
those frequent exhortations to change the wet-bulb muslin frequently. The
Forecaster maintains a very healthy suspicion of humidity readings taken at
sea, not only for the reason given above but also because humidity is usually
always relatively close to the saturation value and does not show the wide
variation that is possible over land. Humidity readings at sea are not very
representative and their use in synoptic analysis requires experience and
caution.

The taking of sea-surface temperature affords an excellent example of the
difficulties involved in securing a representative value. The normal method
consists in taking a sample of surface water by means of a bucket and
measuring its temperature. Various difficulties must be overcome if the
result is to be regarded as representative. First, the sample must not be
contaminated by effluence from the ship, which means casting the bucket
well forward. Secondly, cooling processes begin to affect the temperature of
the water in the bucket immediately it has been drawn. Experience has
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shown that the cooling effect may be appreciable in certain circumstances as,
for example, when the air temperature is much lower than the sea temperature
and a moderate or strong wind is blowing. It is essential therefore to read the
temperature as soon as possible after drawing the water (recent instructions
say within 3o seconds after hauling on deck). The practice has arisen in
certain meteorological services of measuring and reporting, not the sea surface
temperature as obtained above, but the temperature of the engine-intake,
some 15-20 ft. below the water line. In certain circumstances engine-intake
temperature is not representative of the sea-surface temperature, and such
readings are not then comparable with those taken by the bucket method.

On land, representative values of wind are obtained by erecting an
anemometer at a standard height (usually taken to be 10 metres) on open
level ground free from obstructions. The use of an anemometer at sea
always involves the major difhiculty of finding a satisfactory exposure. In
practice a compromise usually has to be made, for it is generally found that
no one position will give satisfactory results for winds from every quarter.
An anemometer, of course, measures the relative wind, and the true wind 1s
obtained by correcting for the course and speed of the ship. On most
ships, during daylight hours, wind speed and direction are estimated directly
from the appearance of the sea surface. The method 1s independent of the
motion of the ship and, in the open sea, the result 1s perhaps more represen-
tative than an anemometer reading, provided it can be assumed that the
wind is not changing rapidly. In such a case the appearance of the sea
surface would no longer be an adequate guide to the force or direction of the
wind. The Forecaster is usually in a position to judge when a reported wind
1s likely to be non-representative.

(1i1) Introducing the time element.

Once the Forecaster has plotted the observations on his synoptic chart, he
can see how the weather is varying from one place to another at the time of his
observations. But he is more interested in the change of the weather with
time at any place. How is this time element introduced ? In the first place
some of the observations themselves give information about changes with
time. Perhaps the first example that comes to mind is the * barometric
tendency ”’, or change of barometric pressure during the past 3 hours.
Barometric tendency, measured on board ship, is not representative because
it is affected, both in characteristic and magnitude, by the course and speed
of the ship. By applying a correction for this, the Forecaster can, in effect,
make the observation representative. The use of ships’ barometric tendencies
in the analysis of synoptic charts will be illustrated in a later article. The
‘“ Past Weather ”’ code and the ‘‘ Present Weather 7’ code, taken together,
allow of a comparison of weather over a short period of time. In addition,
the idea of sequence is introduced in the * Present Weather 7’ code by the
use of descriptive terms such as ‘‘ occasional ”’, *“ intermittent ”’ and “‘ con-
tinuous ”’, and in the codes for reporting the state of sky, by descriptions
such as the following :—

““ Stratocumulus formed by the spreading out of cumulus ”,

‘““ Altocumulus in bands (increasing) ’,

““ Fine cirrus increasing (usually in tufts) ”

The introduction of the time element into synoptic meteorology is,
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however, primarily achieved by ensuring that observations are taken at
fixed times (synoptic hours), the charts constructed for each of these times
then forming a sequence by which the time variation of any element may
be estimated. 'The shorter the time interval between the charts, the nearer
will the sequence of weather shown by the charts approximate to reality.
As an illustration think of some game, e.g. football, of which information
can only be secured from a series of photographs taken at equal intervals of
time. Obviously, intervals of a quarter of an hour would be much too long to
afford any connected view of the game, though it might be possible to judge
whether play was nearly always in favour of one side. With shorter intervals
it would be possible to form a much better idea of the game, whereas if
photographs were taken at cinematograph speed an excellent reproduction of
play would be afforded. The weather is a gigantic game whose state of play
is only revealed to the Forecaster at the synoptic hours. At present these
are 0000, 0b6oo, 1200, 1800 hrs. G.M.T. together with supplementary times
0300, 0900, 1500 and 2100 hrs. G.M.T. These supplementary times are in
use at land stations but are not in general use at sea. It is therefore of the
utmost importance that ships’ observations, being avatlable only at 6 hour
intervals, should be of such quantity and quality as to enable the best possible
charts to be drawn at the main synoptic hours,

Summarising the attributes of the synoptic method, we see that it not only
allows of an effective comparison of weather from place to place at a fixed
time (the synoptic hour), but by means of a sequence of charts permits the
time variation of weather at each place to be estimated. The analysis of
synoptic charts involves a fusion of these two aspects.

1 Details of the Air-Met broadcast are as follows :

AIR MINISTRY AVIATION WEATHER BROADCASTS
(AIR-MET BROADCASTS by R/T)

TRANSMITTING STATION : Borough Hill.
FREQUENCY : 245 kc/s (1224 m).
Trves oF Issue : Hourly from o0700—1800 G.M.T. in winter.
oboo—2100 G.M.T. in summer.
ConTENTS OF MESSAGES : (repeated every hour).
(1) co—Time Signal. :
(2) co—10 minutes : Navigational Warnings and unserviceability reports
(Aviation only).
(3) 10-20 minutes : Plain language statement of the general meteorological
situation in relation to conditions expected over the
British Isles and neighbouring Continent, followed by
meteorological warnings.
(4) zo—30 minutes : Plain language description of existing conditions and
changes expected in immediate future.
(5) 30—40 minutes : ‘“ Actuals *’ (station reports) from about 40 stations.
(6) g40—50 minutes : As (4).
{7) s50—6o0 minutes : Supplementary ‘‘ actuals.”
* Ocean Weather Ships,” by Commander C. Frankcom, O.B.E., R.D., R.N.R.,
this issue.
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distribution of the average annual rainfall in areas of few records has been
developed by checking the drawing of the isohyetal lines as new averages
became available. During the last 20 years there has therefore been an
increasing precision in the drawing of the average annual rainfall maps, due
both to the growing number of station averages and to added experience.
This increasing precision has met the demand for greater accuracy in
determinations of the general rainfall over specified areas by water engineers.
The average annual rainfall has now been defined on each of the 74 sheets of
l-inch Ordnance Survey of Great Britain. The results have met the needs
of the Ministry of Town and Country Planning, who are reproducing the
isohyetal lines on maps on a scale of 10 miles to 1 in. A small scale map
showing the distribution of average annual rainfall 1881-1915 over England
and Wales is reproduced in this article.

This rainfall survey has been utilised in estimating the general rainfall for
individual years over specified areas. The monthly and annual values of
both rainfall and run-off have been published in The Surface Water Year-
book of Great Britain 1935-6 and 1936—7 of the Ministry of Health and
Scottish Office, and publication of similar data for later years is in hand.
The comparison of the rainfall and run-off data enables estimates to be made
of the loss by evaporation. Measurements of run-off have largely been
restricted to the upper parts of streams where weirs could be constructed,
but the data could be used to give estimates of the amount of fresh water
flowing into the sea from each river. 'The general rainfall over the British
Isles has been computed at 41-4I in. per year and, allowing 16-4 in. as the
annual loss by evaporation, the volume of fresh water which might flow into
the sea from the British Isles is about 25 in. per year from the whole area.
This corresponds to 195,000 million tons of water or 6,850,000 million
cu. ft. This is sufficient water to fill Lake Windermere (area 5-69 sq. miles
and mean depth %8 ft.) 560 times or to fill, to the same mean depth, a lake
rather bigger than Kent and Sussex combined. It is interesting to note in
this connection that the mean annual rainfall over the sea areas of the world
has been put at 47-2 in. The mean rainfall over the globe is put at 40-9 in.
and this must also be the mean annual evaporation. Rainfall data for the
oceans are scanty, the existing maps having been mostly compiled from a
consideration of the frequency of rain, combined with a few observations of
the rate of fall.

The average annual rainfall (in inches) recorded at some large towns may
be of interest : Bombay 67-8 ; Cairo 1-2; Chicago 33'5; Copenhagen 22-9;
Lisbon 27-1; London 23-2; New York 42-8; Rome 26-7; Shanghai 447 ;
Singapore 95-0; Sydney 47-1; Tokyo 64:1; Washington 42 2.

An examination of the maps of average rainfall shows that the rainfall
decreases towards the sea, especially on low-lying promontories. These maps
provide therefore some indication of the rainfall over the sea bordering on
the land. Additional records on such promontories and on islands would be
of service in defining the rainfall over the sea areas. Experiments carried out
in this country with rain-gauges in different exposures demonstrate the
difficulty of determining the rainfall at sea. It has been found that the amount
of rain caught in a rain-gauge decreases as the rim 1s raised above the standard
height of 1 ft. This loss is due to wind-eddies set up round the rim of the
rain-gauge in the more exposed position. In fact a rain-gauge will only
catch a fair sample of the precipitation if the wind speed at the rim of the
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lighthouses, where there are the additional difficulties of the varying height
of the sea and the risk of spray getting into the gauge. Reliable measure-
ments of rainfall on ships at sea present similar difficulties. Since November,
1939, a ship plying between Heysham and Belfast has been recording rainfall
at gh. A standard gauge has been mounted on the top rail of ‘“ Monkey
Island * and to the lee-side to avoid as far as possible the eddy effects of wind.
The rim of the gauge is mounted 3 in. above the top of the rail, to minimise
any insplashing from the rail itself. The gauge is approxunately 35 ft. above
the water line. The rain-water, stored on days of much sea-spray, is chemi-
cally analysed for salt content and a daily record is kept of the general wind-
force and weather experienced. 'The location of the ship, whether in harbour
at Heysham or Belfast, or travelling between these places, is also noted. Tt is
hoped that an analysis of these records will materially add to our knowledge
of the rainfall across the Irish Sea and result in standardising a method for
recording rain at sea.

The rainfall records for the British Isles can also be used to give an
indication of the variations in the amount of fresh water supplied to the sea
year by year and of the variations of the rainfall over the sea in the neighbour-
hood of thesc islands. The general monthly rainfall over England and Wales
has been defined from 1727 to date, while maps showing the distribution of
the rainfall, as a percentage of the average, have been prepared for each year
from 1854 to date. 'T'he serial values have been used in a number of statistical
investigations, but so far no cycles have been found of sufficient permanence
or magnitude to be of service in long-range forecasting. Only twice in the
gz years was the variation from the average in the same direction all over the
British Isles; these were the 2 wettest years, 1872 and 1903. The usual
distribution shows a considerable range on each side of the average. For
this reason a large number of rainfall stations is necessary to define the annual
rainfall.

OBSERVING WEATHER AT SEA
(I) Air Temperature and Humidity

BY H. JAMESON. D.SC.

What exactly are we trying to measure, when we take observations of
temperature and humidity at sea 7 What the meteorologist requires for his
synoptic charts are the temperature and humidity of the air unaffected by
the presence of the ship. As these observations, however, can only be made
on board the ship itself, care must be taken that its disturbing influence on
the observations is reduced to a minimum, if it cannot be altogether eliminated.
It is the purpose of this article to show, not only how these observations can
best be made, but also how the sailor can make use of them for his own
immediate needs, in addition to their value for weather forecasts.

Temperature is a relatively simple matter, which needs no explanation, but
there are several different ways of expressing the humidity of the air, and
some further explanation of this factor may not be out of place.
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All air contains more or less .water vapour, but there is a limit to the
amount of vapour that can be contained in a unit of volume ; this amount
depends only on the temperature, and increases very rapidly as the tempera-
ture rises. For example, a rise of 18° F., from 35° F. to 53° F., will double
the maximum amount of water vapour that can be contained in unit volume.
It is redoubled at 73° F. and doubled again at g4° IF. In fact, at ordinary
atmospheric temperatures, it 1s nearly true to say that the maximum amount
of vapour increases in geometrical progression as the temperature increases
1in arithmetical progression.

The humidity of the air, however, is not usually expressed in terms of the
amount of water vapour in unit volume, but by giving either the relative
humidity or the dew point. Relative humidity is the proportion, expressed
as a percentage, which the actual quantity of water vapour in any volume of
air bears to the total amount that could be contained in that volume, if the
air were saturated at the same temperature. It is important to realise that,
even when the actual amount of water vapour in the air is unchanged, relative
humidity varies very rapidly with the temperature. For example, air that is
saturated (100Y%, relative humidity) at 40° F. has its relative humidity reduced
to 69% by an increase in temperature of only 10° I. to 50° I'., while a
further increase of 10° F. reduces it to 47%,. The dew point, which depends
only on the amount of moisture in the air, and remains unchanged with
changes of temperature, so long as moisture is neither added nor taken away,
is in many ways a more useful indication of atmospheric humidity.

The dew point is the temperature at which the water vapour actually present
in the air would be just sufficient to saturate it, if the air were cooled to that
temperature. Reversing the example in the previous paragraph, air at a
temperature of 60° F. and a relative humidity of 47%, has a dew point of
40° F., since its relative humidity rises to 1009, if it 1s cooled to that tempera-
ture, while air at a temperature of 50° F. and a relative humidity of 699, has
the same dew point. The dew point is so called because 1t 1s the temperature
at which dew begins to form when the air is cooled. 'The dew point is an
important factor when considering the care of cargo, a subject dealt with
Jater in this article.

In practice, the most convenient method of determining the relative
humidity and the dew point is by observations of the dry and wet bulb
thermometers. The wet bulb thermometer is an ordinary thermometer,
fitted with a single thickness of fine muslin, secured lightly round the neck of
the bulb. This coating is kept damp by a few strands of cotton wick, which
convey water from a small reservoir, placed near the thermometer. This
water steadily evaporates from the muslin, and thus absorbs heat from the
bulb and lowers its temperature. The drier the air, the more rapidly evapo-
ration takes place from the muslin, and the lower the temperature of the
wet bulb falls, till a state is reached when the loss of heat by evaporation is
just balanced by the gain of heat by convection from the neighbouring air.
Tables are provided by which the relative humidity and the dew point can be
obtained from readings of the dry and wet bulb thermometers.

There is, however, a source of error here that must be guarded against.
The air in contact with the muslin soon becomes saturated and, unless
removed by ventilation, tends to form an obstacle to the evaporation of more
water from the bulb. It is esssential, therefore, that the thermometer should
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be in a current of air strong enough to remove this cushion of air before it
reaches saturation point, and to replace it by drier air. Anair flow of 2 to 3
knots is sufficient for this purpose. This source of error can be completely
eliminated by the use, instead of dry and wet bulb thermometers in a screen,
of an aspirated psychrometer, in which there is a small fan. This produces
a constant current of air, which flows over the bulbs of the thermometers.
The same effort can be produced by a sling or whirling psychrometer, in
which the thermometers are whirled by hand. Care must be taken that the
thermometers are shielded from radiation.

For accurate wet bulb observations, the water should be as pure as possible,
and the muslin and thread free from dirt and grease. At sea, contamination
by salt is the source of error that has to be guarded against most carefully.
The seaman will know from experience how everything at sea, which is
exposed to the outside air, tends to get a coating of salt. The muslin and
thread, and the water in the wet bulb reservoir, are no exception to this.
If left unattended, they soon collect so much salt that the supply of water to
the muslin, and the evaporation from it, are checked. An incorrect reading
of the wet bulb results. They should, therefore, be kept under observation,
and replaced when necessary, and at least once a week. It is essential that
pure water be used to moisten the muslin—tap water, which always contains
some salt in solution, is not pure enough. It is best to use distilled water.
Perhaps the radio officer can spare some, in which case the observer should
make sure that it is not contaminated by acid. Failing distilled water,
condenser water from the engine room can be used.

The temperature of the air is another observation that requires special
precautions. It is not sufficient merely to suspend a thermometer in the
air ; it must be shielded, not only from direct radiation from the sun, but
also from the radiation from sky, sea, and the surface of the ship, otherwise it
will show a temperature which is not that of the air in which it is suspended.
Thermometers are shielded from radiation by enclosing them in the
‘“ Stevenson ” screen. This has louvres at the sides, front and back, which
hinder the entry of radiation, while at the same time allowing ventilation.

Even with this precaution, however, there is still another source of error.
You may get an absolutely accurate measurement of the temperature of the
air passing through the screen, but if that air has been for any appreciable
time in contact with the structure of the ship, its temperature may have
altered from that of the air which has not yet reached the ship, either by
radiation or conduction from the surface of the ship, or by heat given off
from the interior of the vessel through the funnels or ventilators. To avoid
this source of error, the thermometer screen should always be placed in such
a position that the air reaching it has passed over as small a part of the ship
as possible. The windward side of the bridge is usually the most suitable
spot, but the screen will often need moving when the direction of the wind
changes, or the ship changes course. The most difficult case, of course, is
with a following wind of the same speed as the ship (i.e. when there is no
relative wind and the funnel smoke ascends vertically). In such a case
there is probably nothing to be done but to take the observations, and to
make a note in the register that, because of this following wind, the observa-
tions of temperature and humidity may be unreliable. Fortunately, such
cases are comparatively uncommon.
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A more detailed account of these observations, and of the precautions to be
taken with them, is given in the Marine Observer's Handbook.

When these observations have been taken, with all the necessary pre-
cautions, and transmitted to the meteorologist, you have given him data
which will help him to identify the type of air through which the ship is
moving, and thus to build up a picture of the general weather situation in
that area. Just how useful marine data can be to the meteorologist will be
explained by Mr. Kirk, in his series of articles in the Marine Observer,
entitled *“ The Importance of Ships’ Observations to the Forecaster.”

The mariner can, however, also turn these observations to his own
immediate advantage, by using them, together with observations of the
temperature of the cargo, to minimise damage to cargo through humidity.
When air of a certain dew point comes into contact with a surface whose
temperature 1s below that dew point, the air may be cooled down enough to
cause the deposition of moisture on that surface. If, therefore, the dew
point of the outside air is above that of the cargo in the hold, as might happen
when a cargo is loaded in a cold climate, and the vessel then sails into tropical
waters, the ventilation of the hold by outside air may lead to heavy deposition
of moisture on the cargo. For example, a ship may load up cargo at
Vancouver, at a temperature of 50° F. The wet bulb is 45°, and the dew
point therefore 397, well below the temperature of the cargo. As the ship
proceeds south, the temperature increases, but the cargo, being insulated to
some extent from this increase in temperature, warms up much more
slowly, 1n spite of the ventilation to which it is subjected.  There comes
a point when the outside temperature is, say, 60°, wet bulb 57° giving
a dew point of 54°, while the cargo has only risen to this same temperature,
54°. Ventilation should now be stopped. In passing through the Panama
Canal, the temperature may be, say, 80°, wet bulb 70°, and the temperature
of the cargo 60°. The air is now relatively dry, with a relative humidity of
only 59%, but the dew point is 64°, well above the temperature of the cargo,
and ventilation would cause the deposition of moisture on the cargo. As
the ship leaves the tropics for more northerly latitudes, the dew point of the
outside air will in time fall below the temperature of the cargo, and ventila-
tion may be recommenced.

An article by Commander J. S. Metcalf, in the Marine Observer of
October, 1939, on *‘ The Ventilation of Holds containing General Cargo . .. "’
gives the following recommendations for cargo ventilation, formulated by
Mr. 8. J. Duly, who has given considerable study to the subject of conden-
sation in ships’ holds, its causes, and the means by which it might be
minimised. These recommendations have been tested with success. They
are :—

(1) To take dew point readings of the atmosphere each watch.
(2) To take the temperature of the cargo once a day.

(3) To plot those readings on a graph

(4) To ventilate when (1) is below (2)

(5) To cease ventilation when (2) is below (1).

He also states that for practical purposes it is unnecessary to plot a separate
graph for each compartment. A compartment in which the temperature is
typical of those throughout the vessel should be selected.

Distant reading thermographs would be found useful in taking cargo
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THE SEVERE WINTER OF 1946-1947
Last winter will long be remembered as one of the most severe experienced

in this country for many years. A brief summary of weather conditions over
that season may be of interest to readers of the Marine Observer.

- Weekly Means of Air Temperature at Kew
50 50

. 40°

- 30°

DECEMBER JANUARY FEBRUARY MARCH
240 - 47

AVERAGE VYaLuwEs (906 - 35 WEEKL? MEANS 1%46-47

The diagram shows weekly means of air temperature recorded at Kew
Observatory between December, 1946, and March, 1947, together with the
curve of average weekly values, over the period 19o6-33, for the same station.
The most severe and prolonged spell of wintry conditions set in shortly
after the middle of January, and continued with hardly a break till about the
middle of March. Over this period the mean air temperature at Kew
averaged about 10° below the normal, just below freezing point, while night
temperatures were, in general, several degrees below freezing point; the
lowest night air temperatures recorded at Kew were 15° F. on January 28-29,
14° on February 23-24, and 17° on February 24-25. These temperatures,
however, were mild compared with some recorded at other meteorological
stations in the southern half of England about the same time. On the night
of January 28-29, Writtle (Essex) recorded an air temperature of — 5° F.
(or 37° of frost), while on January 29—30, Elmstone (Kent) recorded — 6°
and Bodiam (Sussex) — 3°. On February 23-24, Luton recorded — 3°,
Stratford-on-Avon and Hereford each — 2°, and Droitwich — 1°; and on
February 2425, Woburn (Bedfordshire) recorded — 5° and Alungdun
(Berkshire) — 2°.

Snowfall figyres for the winter of 1946—47 also illustrate the severity of
the winter. The table below shows, for Kew Observatory, the number of
days on which snow fell, and the number of days on which at least half the
ground near the Observatory was snow-covered, for each of the 4 months
December, 1946, to March, 1947, together with the corresponding averages
over the period 1913—38.

Month Days of snowfall Days of snow lying

1946—47 ‘ Average 1946—47 Average

Dec. 2 2°4 3 o8
Jan, 10 31 8 10
Feb. 18 29 26 09
Mar. g 3'5 10 o5
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PERSONNEL

The Marine Superintendent will be glad to receive information of
distinctions gained and retirements, etc., of Marine Observers.

ReTiREMENT.—CoMMODORE R. G. Crayton, D.S.C., R.D., R.N.R., has recently
retired from the service of the Royal Mail Lines after 42 years with that company.
Richard George Clayton was born at Kilnhurst, Yorkshire, in 1884, the third son of
the late Reverend A. P. Clayton and Mrs. Clayton. After finishing his education in
the Conicay in 1900 and igoir, he went to sea as an apprentice in the four-masted
barque Dunfermline of Liverpool and served in her until 1905, when he joined the
Royal Mail Steam Packet Company as 5th Officer of their R.M.S. Atrato.

In January, 1907, he was 4th Officer of the company’s Jamaica coast steamer
Arno at Kingston at the time of the great earthquake. After assisting with fire-
fighting and rescue work, the ship proceeded to Port Morant,and Clayton was sent to
the cable hut at Holland Bay to despatch the first messages to leave the island after
the disaster.

In 1911 he obtained his extra master’s certificate, from mate, with g9'6 marks,
the highest percentage on record to that date. He was promoted to Chief Officer in
1914 and was in R.M.S. Monmouthshire in Yokohama when war broke out and as an
R.N.R. officer he was called up for service with the Royal Navy. He served on the
staff of the C.-in-C., China, and later in H.M.S. Usk, one of the China Flotilla
destroyers, he went to the Dardanelles, and was then in various destroyers during
that campaign, returning to England in 1916. After commanding H.M.T.B. o50 at
Queenstown he was transferred in 1917 to H.M.T.B. 31, based at Leith and employed
on escort and patrol duties in the North Sea. For these services he was awarded the
Distinguished Service Cross.

Returning to the Royal Mail Line in 1919, he served as Chief Officer of R M.S
Deseado and later in the Arlanza until promoted to command in 1923.

From 1925 to 1927 he commanded the passenger and mail ships Chaudierre and
Chignecto on the Canada-West Indies run, and in 1928 was promoted to Commander,
R.N.R.

When the Nelson Line was taken over by the Royal Mail Line in 193z he was
appointed Master of the Highland Monarch and remained almost continuously in
that class of ship until the outbreak of war in 1939. In 1934 he was promoted to
Captain, R.N.R., and commanded R.M.S. Asturias when she was present at the
Diamond Jubilee Review at Spithead in 1935. He was appointed an A.D.C. to the
King in 1939.

Captain Clayton was the first captain of the Andes when she began her carcer as a
troopship in December, 1939, and brought part of the First Canadian Division from
Halifax, N.S. After commanding other troopships he was in April, 1942, appointed
a Commodore of Ocean Convoys, with the rank of acting Commodore, R.N.R.

He conducted in all 25 convoys. The largest of these, from New York to the
United Kingdom, contained 106 ships, all of which arrived safely. For this duty he
was mentioned in despatches and confirmed in the rank of Commodore.

On his release from naval service in 1945 he was appointed Commodore of the
Royal Mail Lines fleet and resumed command of the Andes, in whlch ship he made
10 voyages, carrying personnel of the three Services.

During his 24 vears as Master he commanded 26 ships of the Roval Mail Lines
fleet.

Commodore Clayton is a younger Brother of Trinity House, and is a Livervman
ot the Honourable Company of Master Mariners, C.H. W.

ApPOINTMENT.-——CaArTain H. F. Way, at present in command of the liner Alcantara,
has been appointed Commodore of the Royal Mail Lines fleet in succession to
Commodore R. G. Clayton, D.5.C., R.D., R.N.R., who recently retired.

After 5 years in sail, Captain Way joined the Royal Mail Company in April, 1910,
as sth Officer, and was appointed to his first command, the Culebra, in 1935. Since
then he has commanded 12 different Royal Mail Line vessels, including the company’s
fagship the Awudes.
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FLEET LIST
VOLUNTARY OBSERVING SHIPS

The following is a list of British regular observing ships, voluntarily co-
operating with the Marine Division of the Meteorological Office.

The names of the Captains, Observing Officers, and Senior Radio Officers
are given as ascertained from the last written return received. The date of
receipt of the last return received is given in the sixth column.

All returns received from observing ships will be acknowledged, direct to
the ship, by the Marine Superintendent.

‘The Port Meteorological Officers and Merchant Navy Agents at the ports
will make personal calls on the Captains and Observing Officers as oppor-
tunity offers, or on notification from the ship at any time when their services
are desired. (See under Notices to Marine Observers).

Excellent awards will be made at the end of the financial year. The names
of the Captains, Principal Observing Officers and Senior Radio Officers
gaining these awards will be published in a special list in the Marine Observer.

It 1s requested that prior notification of changes of service, probable periods
of lay up, transfer of Captains, or other circumstances which may prevent the
continuance of voluntary meteorological service at sea, may be made to the
appropriate Port Meteorological Officer or Merchant Navy Agent.

Captains are requested to point out any errors or omissions which may
occur in the list.
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The following is a list of ships voluntarily observing and reporting sea

MARID SHIPS

temperatures from coastal waters of Great Britain.

Captams are requested to point out any errors or omissions which may

occur in the list.

NAME OF VESSEL

CAPTAIN

OWNERS

Actuality
Alouette
Ariosto
Atlantic C oast
Baltraffic
Bury
Cambria
Clyde Coast
Corfen

Corfleet
Cormoat
Cortachy
Crane. .
Crichtoun

Deubzgh Coast

Duhe of Argyll
Duke of Lancaster

Eastern Coast
Falcon .
Granta
Guernsey Coast
Hantoma ..
Harrogate

(] iaq
Highwood ..
Isle of Fersey
Isle of Sark .
Lairdsburn
Lairdswood . .
Lancashire Coast
Lapwing
Majorca
Mallard ..
Medway Coast
Melrose Abbey
Minna . .
Moray Coast’

Narthem Coast
Ocean Coast .
Otterhound
Pass of Ballater
f;ermlm Coast
Royal Daﬂ’odzl
St Sulien

Sco!tzsh Co-operator '
Slieve Bearnagh

Slieve Bloom
Slieve League
Slieve More . .
Southern Coast
gtwk .

Thames Coast
Wel.:h Coast .

ewis
. Casey

o

W, Pountney, OB.E.

. Humphreys
. Waldron
L Davison

:*so?npwrwmvﬁpmvwwwppumaonu
” o)
o ]
3 5
g

s s
ﬂi
3
=]

'E. Vhlmott,DS(‘ RD
Comm RNR

rquil.art

Comey, M.B.E.
Humphnes .

HHOBOQE <M >e?rp oy

F. T. Everard & Sons, Ltd.
General S, N. Co., Ltd.
Ellerman’s Wilson Line, Ltd,
Coast Lines, Ltd.

United Baltic Corporation
Associated Humber Lines
L.M.S. Ra.dway, Holyhead,
Coast Lines, L

Wm. Cory & Son, Ltd.
‘Wm. Cory & Son, Ltd.
Wm. Cory & Son, Ltd.

Dundee, Pert.h and Lnndon Shipping Co., Ltd.

General S. N, Co.,

G. Gibson & Co Ltd

Coast Lines, Ltd.

General S. N. Co., Ltd.

L.M.S. Railway, Heysham

L.M.S, Railway, Heysham.

Coast Lines, Litd.

General S, N. Co., Ltd,

Witherington & Everett

British Channel Islands S.S. Co.

Southern Railway, Southampton.

Associated Humber Lines.

L.M.S. Railway, Holyhead.

E. R. Newbiggin, Ltd.

Southern Railway, Southampton.

Southern leway, Southampton.
T. & ]. Brocklebank, Ltd.

T. & J. Brocklebank Ltd.

Coast Lmes. Ltd.

General S. N. Co., Ltd.

Currie Lme, Ltd

General S, N. Co,, Lid.

Coast Lines, Ltd.

Ellerman’s Wilson Line, Ltd.

Scottish Home Department.

Coast Lines, Litd,

Scottish Home Department.

Coast Lines, Ltd.

Coast Lines, Ltd.

Coastal Tankers, Ltd.

Bulk Oil S.S. Co., Ltd.

Tyne, Tees S.S. éo Ld.

General 5. N, Co Ltd

General S. N. Co., Ltd.

G.W. Rm.lwva‘}r Cardiff.

Ellerman’s ilson Line, Ltd.

Scottish Co-operative Wholesale Socigty

L.M.S. Railway, Heysham.
L..M.S. Railway, Heysham.
L.M.S, Railway, Heysham.
L.M.S. Railway, Heysham.

Coast Lines, Ltd.

General S. N. Co., Ltd.

General S. N. Co., Ltd.

Coast Lines, Ltd.

Wandsworth and District Gas Co.
Coast Lines, Ltd.
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NOTICES TO MARINE OBSERVERS
Postal Arrangements

The quarterly numbers of the Marine Observer are published on the last
Wednesdays of December, March, June and September.

If Captains of the observing ships will forward to the Meteorological
Office the particulars required hereunder, endeavour will be made as far as
mails permit to post the latest number with appropriate forms for observa-
tional work for use on their homeward passage.

SB. MV o Captain...............oon
Port of Call ...
Date of Homeward Departure ...........cccooooimiiiiiiiniininieeieeee

Postal Address ...
When this information is not given the Marine Observer will be addressed

to the Commanding Officer, S.5./M.V..................... , cf/o the owners,

and captains are requested to make their own arrangements for forwarding. -

Shipowners, Marine Superintendents, and all concerned in the despatch of
mails to ships abroad are asked to kindly facilitate the despatch and delivery
of postal matter, received at their offices from the Meteorological Office and
Air Publications and Forms Stores, to their ships abroad.

This matter, addressed to the Commanders of Ships, contains information
which is required for the Conduct of Meteorological Work at Sea, and is most
effective if received by the commanders at the earliest possible date.

Much of the information referred to is published in the Marine Observer
and is of a seasonal nature. This journal also contains advice to observing
ships which enables them to perform voluntary service by wireless com-
munication for the benefit of all shipping.

Ice Observation

Drifting ice, derelicts, and other floating dangers to navigation are reported
by all means of communication at the disposal of the master.

See Appendix III, pages 106-108 of the Marine Observer’s Handbook,
Sixth Edition.

It is also desirable that more detailed information than can be given in a
TTT wireless message should be available to the Meteorological Office for
the purpose of research, and for the Admiralty Charts and Sailing Directions.

Marine observers will greatly assist by noting the conditions of ice, either
drifting or fast,

For this purpose Form 912 is supplied direct to all regular observing ships
using regions where ice may be encountered, and this Form may be supplied
to the captain of any British ship on application to the Port Meteorological
Officers and Merchant Navy Agents.

Regular observing ships using the Trans-North Atlantic tracks are
requested to send in these Forms, not only when ice is encountered, but also
when they have passed through the ice region during the ice season without
encountering ice. In this case a * nil ” report should be returned, since it is
desirable as far as possible to determine when tracks have been clear of ice.
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Retorn of Logbooks

Owing to the need for strict economy in the use of paper, observing
officers should endeavour to fill up their logbooks (Forms g11), before
returning them to the appropriate Meteorological Service, except when
insufficient space remains for the recording of observations during a further
complete passage. '

MARINE METEOROLOGY
Co-operation of British Shipowners, Masters and Mates

Captains and officers of ships registered in Great Britain and Northern
Ireland, who wish to co-operate regularly with the Meteorological Office,

should apply to the appropriate Port Meteorological Officer or Agent, a list
of whom, with addresses, is given below.

In accordance with the International Convention for Safety of Life at Sea,
the Meteorological Office arranges for a number of ships to record meteoro-
logical observations at specified hours, throughout their voyage, and to trans-
mit coded observations, by wireless telegraphy, for the benefit of other ships
and the various meteorological services.

Ships regularly performing these voluntary duties are known as Observing
Ships—the whole as the Voluntary Observing Fleet—and the commanders
and officers of these ships as the Corps of Voluntary Marine Observers.

The list of regular observing ships with the names of commanders, officers,
and other particulars, is published in the Marine Observer.

The quarterly Marine Observer is sent regularly to the captain of every
observing ship, for the information and guidance of his observing and radio
officers. The captains of observing ships are also supplied on request with
charts and atlases, according to trade, as meteorological equipment.

To ensure the accuracy of data collected for the purpose of research and
for weather forecasting, ashore and afloat, and to provide a pattern, which
may be copied with advantage to all concerned for general use in merchant
ships, sufficient tested instruments are lent by the Meteorological Office to
the captains of observing ships.

Commanders of observing ships are requested to return their Fair Log-
books (Form g911) when full, or when insufficient space remains for the

recording of observations during a further complete passage, to the Meteoro-
logical Office.

Pages from the Coded Messages Record (Form grrA), when filled, or at
the end of each voyage, should be detached, folded, and returned to the
Meteorological Office.

The Port Meteorological Officers and Merchant Navy Agents inspect
instruments in observing ships quafterly, when possible, and they will
replace, as necessary, any gear lent by the Meteorological Office. These
officers will also check the accuracy of barometers, etc., in observing ships,
but marine observers should themselves frequently check by comparison.
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NAUTICAL OFFICERS AND AGENTS OF THE MARINE DIVISION
OF THE METEOROLOGICAL OFFICE, AIR MINISTRY

Captains and observing officers of the Voluntary Corps of Marine Observers.
will always be welcomed at headquarters, where the Marine Superintendent
will be pleased to show them how their observations are utilised in meteoro-.
logical research and weather forecasting.

Headquarters

Commander C. E. N. Frankcom, O.B.E., R.D., R.N.R., Marine Superin--
tendent, Meteorological Office, Air Ministry, Headstone Drive, Harrow,
Middlesex. (Telephone : Harrow 4331, Ext. 324).

Commander J. Hennessy, R.D., R.N.R., Deputy Marine Superintendent.
(Telephone : Harrow 4331, Ext. 323).

Mersey

Commander M. Cresswell, R.N.R., Port Meteorological Officer, Room 617,,
Royal Liver Building, Liverpool, 3. (Telephone : Central 6565).

Thames

Commander C. H. Williams, R.D., R.N.R., Port Meteorological Officer,
Room 4, Ibex House, Minories, London, E.C.3. (Telephone : Royal 1721).

AGENTS

Bristol Channel
Captain E. Hall, Room 120, Exchange, Mount Stuart Square, Cardiff’
Dock.
Clyde

Captain W. W. Elliott, c/o Messrs J. Goldie & Sons, 27 Oswald Street,
Glasgow, C.1. (Telephone: Central 7435).

Forth
Captain G. More, ““ Craigneuk ”’, Dechmont, West Lothian. (Telephone :
Dechmont 19).
Humber
Captain R. E. Dunn, c/o Principal Officer, Ministry of Transport,

Trinity House Yard, Hull.
Southampton
Captain Sir Benjamin Chave, K.B.E., Royal Mail House, Southampton.

Tyne

Captain F. B. West, Custom House Chambers, Quayside, Newcastle-on-.
Tyune. (Telephone : Newecastle 23203).
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SOME ATLASES PREPARED IN THE MARINE BRANCH OF
THE METEOROLOGICAL OFFICE AND ISSUED BY THE
AUTHORITY OF THE METEOROLOGICAL COMMITTEE

Atlantic Ocean

Quarterly Surface Current Charts of the Atlantic Ocean (No. 466).
- 223" x 18", 128. (7d.)

Monthly Ice Charts of the Western North Atlantic (No. 478, 1944).
12" X 73", 4s. (2d.)

Monthly Meteorological Charts of the Atlantic Ocean (No. 483).
24" X 193", [4 10s. od. (11d.) In the press.

Arctic Ocean

*Monthly Ice Charts of the Arctic Seas (Hudson Bay to Kara Sea). (M.O.M.
390a Revised 1944). 12" X 63". 2s.6d. (2d.)

*Monthly Meteorological and Current Charts of the Greenland and
Barents Seas. (M.O.M. 402b 1942). 20" X 13”. f2 10s. od. (%7d.)

Indian Ocean

Indian Ocean Currents (No. 392 Second Edition 1939). 30" X 20",
ros. (8d.)

Pacific Ocean

Southern Pacific Ocean Currents (No. 435 1938). 34" X 22". 7s. 6d. (9d.)
Monthly Meteorological Charts of the Western Pacific Ocean (No. 484
Revised 1945). 163" X 233". [2 2s.o0d. (8d.). In the press.

Prices in brackets pive postage (inland)

The publications in this list, excepting those marked with an asterisk,
can be purchased directly from H.M. Stationery Office at the following
addresses :—

York House, Kingsway, London, W.C.2 ; 13a Castle Street, Edinburgh, 2 ;
3941 King Street, Manchester, 2; 1 St. Andrews Crescent, Cardiff;
8o Chichester Street, Belfast ; or though any bookseller.

* Publications marked with an asterisk can be purchased on application to
the following address :—

The Director, Meteorological Office. M.O.10(c), Victory House, Kingsway,
London, W.C.2.









