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EDITORIAL

A study of the shipping papers brings home rather forcibly the fact that,
even in this modern age of big ships and power propulsion, the weather still
plays an extremely important part in the seaman’s life, and in the business of
ship- operation in general. It is true that ‘‘ the perils of the sea ” due to
weather are less than they were in the days of the sailing ship, and modern
scientific inventions have helped greatly to minimise those dangers—but
almost every gale brings its casualties ; collisions, strandings and abandon-
ments still occur with disconcerting frequency, and cargo damage due to
rain, sweat and sea is still a matter of concern to ships, consngnees and
underwriters. Considerable advance has been made of late in ship design
and in economy and efficiency in propulsion—the Classification Societies’
and National rules as to scantlings, freeboard and general safety are exacting
and rigidly enforced—but I think it is true to say that the ship is yet to be
designed to go through life without damage of some kind to her cargo or
herself. The shipping casualties returns for the year 1947, issued by the
Liverpool Underwriters’ Association, show that 958 out of a total of 7,392
casuakies to world shipping were directly due to the weather. Of the
remainder, 15 were due to founderings and abandonments, 1,127 to strandings,
1,466 to collisions and 6 were vessels reported missing ; it is safe to assume
that a considerable number of these were directly or indirectly due to the
weather. 1,536 were due to damaged machinery, shafts and propellers ;
many of these may have been indirectly caused by heavy weather. The
remainder were due to fire, explosions and miscellaneous causes. It is,
perhaps, a little comforting to note that the number of total losses included
in the above figures was only 103—but the amount of expense caused in
even the least spectacular casualty will, at the present high prices of ship
repairs, be very considerable, added to Wthh is the length of time needed to
carry out repairs.

The above figures do not, of course, include all the cargo damage due to
weather which occurs to some extent or other during almost every voyage,
despite the most careful precautions taken by ships’ officers and others
concerned.

So far, we have not mentioned anything about personal injury and loss of
life at sea due to the weather. There are no comprehensive statistics regularly
to hand, but each year the weather takes its toll of seamen’s lives despite all
modern life-saving appliances carried in ships and the efforts of the Life-
boat and Coastguard Services of the various countries.

It is true that the human casualties are chiefly concerned with the smaller
type of vessel, but even in the largest liner we hear of limbs being broken in
heavy weather at sea.

Let us now consider how to lessen this toll of personal and material damage
due to the forces of nature. We certainly cannot do much about changing
the weather, although scientific experiments are being made in several areas
of the world, with the help of aircraft, to produce rain. If these experiments
are successful, it is within the bounds of possibility that something might be
done to modify or divert a newly-formed depression. At present, however,
all we can do is to give warnings when bad weather is expected and take
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precautions accordingly. Under the guidance of the International Meteoro-
logical Organisation, the Meteorological Services of all countries are striving
to provide more adequate information as to present and future weather
developments, for the benefit of shipping. It is true that a ship, when at
sea in the path of an approaching depression, cannot very often do much
more than ensure that everything is secure and snug, ready for the blow,
but shipping round the coast can at least seek shelter. In the organisation of
this International Weather Service for Seamen, the value of the contributions
that the seaman himself provides, by voluntarily sending in meteorological
observations by radio, cannot be over-estimated. The clue to the develop-
ment of an approaching weather system may lie in an isolated report from a
ship in the Atlantic.

At the same time, the International Convention for Safety of Life at Sea
provides for the practical measures which need to be taken as concerns
construction of ships and the provision of life-saving appliances and, in a
similar manner, the International Civil Air Organisation deals with safety
measures as concerns aircraft. Questions concerning communications at
sea are dealt with by the International Telecommunications Union.

In the spring of this year, a conference is to be held in London to revise
the International Convention for Safety of Life at Sea, and the opportunity
is to be taken to co-ordinate the work of the body responsible for this (at
present the Provisional Maritime Consultative Council) with that of the
International Civil Air Organisation, the International Telecommunications
Union and the International Meteorological Organisation. All these bodies
are directly or indirectly concerned with the problem, for safety of life at
sea in this modern age concerns aircraft as well as shipping and a measure of
co-ordination between the two forms of transport is obviously desirable;
though to some extent rivals, they can very much assist each other.
Many a seaman owes his life to an air search just as the airman may
owe his life to a resourceful ship. Most maritime countries use aircraft even
in peacetime to some extent to assist in air/sea rescue work, not only for
search purposes, but with the aid of seaplanes or helicopters for actual rescue.
It is to be hoped that this Conference—which will probably be closely
connected with that of the United Nations Organisation—will do much to
enhance safety of life at sea. More will be said about this Conference in a
later 1ssue.

From safety of life at sea to marine art is rather a long stride—but there
is certainly beauty in a storm, although it is, perhaps, difficult to say the same
about a fog. The Society of Marine Artists of Great Britain held its second
annual exhibition at the Guildhall during November 1947, and we have been
fortunate enough to obtain the permission of the Secretary and the artists
concerned to reproduce in this number photographs of some representative
paintings from that exhibition, which may be considered to have a meteoro-
logical interest. It is regretted that they cannot be reproduced in colour.
The picture of “ The Straggler ” will bring back unpleasant memories to
some of us, but it is a reminder of the relationship between the Royal Navy
and the Merchant Navy which exists today.

While on the subject of art, I note that the Society for Nautical Research
has recently formed a Photographic Record Sub-Committee for the compila-
tion of a collection of maritime photographs at the National Maritime
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swell from the centre was from an E’ly direction and the sea from ENE, both
being very high, particularly the swell, which at times was estimated to
attain a height of 40 ft. Heavy rain began to fall for the first time, but there
was no thunder or lightning ; the visibility was } cable, owing to the heavy
rain and driving spray. Barometer reached its minimurn of g9z mb.
(29-29 in.). By 1800 in D.R. position lat. 20° 10'N., long. 118° 10’E., the
barometer had risen to 996 mb. and continued to rise sharply, the wind was
WNW, force 10, with fierce rain squalls. The barometer continued to rise
and by oooo on the 22nd the wind was SSW, force 3, the weather cloudy
with occasional rain showers. A typical typhoon sunset was observed on
the 21st, the sky a deep coppery colour and the sun deep red. Vessel’s
course 250°, speed g9-5 knots.

Positions of storm’s track as received from Guam and Manila Radio
Stations :

18th June at oooo G.M.T.: First report of a tropical depression slowly
intensifying in position 11-3°N.,, 130-5'E.

18th at 1800 12°N. 129°E.
1g9th at 1200 15°N. 127°E.
2oth at 1200 19-2°N. 121-9°E., now slowly decreasing
21st at 1800 24-9°N. 119°E.
22nd at oooo 25°N. 11g°E.

Approximate point of recurvature was at the SW entrance to the Formosa
Strait, from where it continued in a NE direction along the China coast and
slowly decreased in intensity. Estimated mean speed of advance 11 knots.
Track before recurving was in a NNW direction.

CHANGE OF TEMPERATURE
Gulf of Aden

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

16th June, 1947. As shown by the following figures an appreciable
increase in both the air and sea water temperature was observed after rounding
Cape Guardafui from the south. Low barometric readings were also obtained
from the vicinity of Ras Hafun northwards.

Date G.M.T. Lat. Long. Barometer Temperature

N, E. (corrected) Air Wet Bulb Sea

° ° in. °F. °F. °F.

16th June o 8 35 52 38 2970 81 78 82
6 9 40 52 12 2978 78 75 78

12 10 50. §I 30 29-61 78 73 77

18 12 01 50 59 29-63 87 8o 88

17th June o 12 13 49 42 29°59 87 81 88
6 12 22 48 10 29'65 90 83 88

12 12 28 46 48 29°59 91 79 88



RAIN SQUALL ON RADAR P.P.I.
Pacific Ocean

The following is an extract from the Meteorological Record of M.V. Port
Lincoln. Captain H. H. Smith, O.B.E. Balbao to Brisbane. Observer,
Mr. R. Silvester, 2nd Officer.

4th April, 1947, 0430 G.M.T. Observed on radar screen a heavy rain
squall bearing WNW, 30,000 yards distant, approaching vessel rapidly and
travelling ESE. At o445 low bank of nimbostratus stretching from horizon
to horizon NNE to SSW bearing WNW, NW’ly wind freshening and
increasing to force 5. Barometer 1013-8 mb., steady. At o500 fine rain in
wind, main body of squall astern. Sky overcast (stratus). Wind NW, force 5.
Squall passed away towards NE.

Position of Ship : Latitude 21° 27’S., Longitude 139° 20'W.

Rain Squall on Radar P.P.1.

WATERSPOUT
Indian Ocean

The following is an extract from the Meteorological Record of S.S.
Glenaffaric. Captain J. L. W. Johnston. Colombo to Penang. Observers,
Mr. W. E. Willsteed, 2nd Officer, and Mr. A. Wilkins, 3rd Officer.

roth May, 1947, 0430 G.M.T. A waterspout was observed to develop
from the base of a large cumulonimbus cloud which had the appearance of a
heavy thunder cloud with the typical anvil shape, but without the cirrus or
other wisps usually associated with such in its full state of development.
Heavy precipitation was observed below this cloud, the estimated base of
which was 3,500 ft. and the height approximately 20,000 ft. The waterspout
was first observed as a slight bulge at the S’ly end of the cloud base. This
grew larger, narrowed and assumed a pipe-like shape. Its shape, however,
was at no time constant, varying in thickness slightly and the lower end was
always in motion so that its length at times was making an angle of approxi-
mately 15° with the vertical on either side. By o440 the waterspout had
formed so that its end was approximately 1,200 ft. above sea level. It then
rose slightly to approximately 1,800 ft. and remained steady at this height for
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a few minutes. The end then dropped rapidly and made contact with the
sea for about 2 minutes, rose slowly to approximately goo ft., and then
rapidly retracted into the cloud base at o450. While the waterspout was
complete between cloud and sea, its base remained steady but a slight
wavering was observed in its length. While the waterspout was incomplete,
no disturbance of the sea could be seen below the end. At the time of
observation the ship was steaming 0go°, 12 knots, and the phenomenon bore
SW X W 4 miles. Weather conditions at the time : barometer, 1011 mb.
steady at maximum of forenoon diurnal range; wind W x S, force 2.
Temperature : air 88°F., wet bulb 81°, sea 86°, dew point 78°.

Position of Ship : Latitude 05° 52°N., Longitude 84° 29’E.

DUST FOG
Southern Red Sea

The following is an extract from the Meteorological Record of S.S. Paparoa.
Captain E. A. J. Williams. Milford Haven to Aden. Observer, Mr. A. J. K.
Ball, 3rd Ofhicer.

24th April, 1946, 2050 G.M.T. Encountered a thick dust fog, lasting
until o300 on 25th. During this time visibility twice improved, and during
the second of these periods Jebel Teir Light, normally visible at 30 miles,
was sighted at distance of 3} miles. One vessel was passed whose lights were
sighted when distance was approximately 400 yards. Overhead the sky was
quite clear, stars not even dimmed. Steaming lights were reflected back by
the very fine dust particles, further detracting from the reduced visibility.
The dust was so fine that it could not be felt at the time, but eyes were sore
the following morning.

Air quite dry, slight increase in temperature, 84°F. to 87°. Wind force 3.
Position of Ship : Latitude 16° 05’N., Longitude 41° 25'E.

SAND STORM
Mouth of Amazon

The following account was received from M.V. Chinese Prince. Captain
F. S. Thornton, O.B.E. Observer, Mr. H. E. Jennings, 2nd Officer.

The morning of Sunday 13th April, 1947, opened with very good visibility
and sky about 5/10 cloud, mainly Cu. Wind N x E, force 3. Byo3oo S.M.T.
(o600 G.M.T.) in lat. o1- 8 N., long. 46- 9 W, cloud had increased to 7/10;
2/10 Cu. 5/10 Ac. Temperature air 78°, sea 82 wet bulb 76°. Wind NNE
force 3. The barometer had fallen 32 mb. to 1010°1 mb. (diurnal range).
At o400 sky was overcast and a bank of low cloud on the horizon appeared
to threaten rain. Visibility had deteriorated slightly and wind was NE,
force 4. By o500 visibility was poor, passmg showers were being experienced
and radar watch closed up. At ogoo in lat. 02° 8'N., long. 48° 1"W., visibility
was considerably under 5 miles and cloud appeared to be 10/10 St. Wind
NE, force 4. Temperature: air 80°, wet bulb 76°, sea 81°. Barometer had
risen to 1013:6 mb. At 1330 visibility was checked by radar bearing of a
passing vessel. At 5,000 yards the vessel was just visible, and at 6,000 yards
only an occasional flash of her propeller wake was visible. At 1500 in lat.
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Note.—1It is not possible to say with certainty whether the dust observed on
M.V. Chinese Prince came from Africa. Observations of dustfall at sea
appear to be almost wholly eastward of longitude 30°W., though a German
wartime publication states that African dust has fallen at Natal (Brazil).
On the other hand dust haze has been observed over a large part of the trade
wind region, especially in December to May, and this belt of haze may reach
the Amazon region, especially in December to February.

The coast between the Amazon and Cape St. Roque is covered by haze
which is partly due to dust blown from the interior of Brazil during the dry
season, July to November. It is said, however, to be prevalent near the
mouth of Rio Parniaba for g months of the year.

The observation of a double sun is a remarkable one, in view of the sun’s
relatively high altitude. Such observations are usually confined to low
altitudes near the horizon. A coloured sketch of this phenomenon and the
surrounding sky made by the Chief Officer, was sent, but it is unfortunately
impossible to reproduce it. A tracing showing the form of the sun observed
is given above. The outer lines indicate bands or fringes of golden light near
the sun.

DISCOLOURED WATER
Off the coast of Ecuador

The following is an extract from the Meteorological Record of S.S. Pipiriki.
Captain A. Hocken. Brisbane to Balbao. Observer, Mr. R. Jeffries,
3rd Officer.

29th May, 1947, 1606 G.M.T". Discoloured water was observed. There
were 4 or § lanes of a dull yellow colour, running in a S’ly to N’ly direction.
The lanes were very distinct, with sharp edges and approximately 2o ft.
apart. No soundings were obtained at 150 fathoms; the wind was SE,
force 3.

Position of Ship : Latitude 2° 34'S., Longitude 85° 32'W.

PHOSPHORESCENCE
Brazilian Waters

The following is an extract from the Meteorological Record of M.V. Adolfo.
Captain E. J. Osborne, M.B.E. Ibicuy to Curacao. Observer, Mr. D. L.
Newton, 2nd Officer.

4th April, 1947, o130 G.M.T. The wind was SSE, force 3, and suddenly
dropped to E’ly light airs; the sea was reduced to slight ripples almost
instantaneously. At o215 G.M.'T. the vessel entered a mirror-like brilliant
phosphorescent sea and the wind dropped to calm. A corona was also in
existence around the moon.

Weather conditions at the time : Barometer2g-g8 in. steady. Temperature :
air 74°F., wet bulb 71°, sea 77°. Cloud : lower type, Cu. and Cb. (precipi-
tating in distance); middle type, Ac. and no upper type. Cloud amount
with base under 8,000 ft. was 3/10 at estimated height of 2,000 ft.; total
amount was 7 /10 with Ac. at an estimated height of 17,000 ft. There was a
slight E’ly swell and very good visibility. Course 043°. Speed 12 knots.

Position of Ship : Latitude 27° 07’S., Longitude 45° 25'W.
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ABNORMAL REFRACTION
Indian Ocean

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

13th April, 1947, oo20 G.M.T. Venus rose bearing 100° (T), visible on
the horizon and extremely brilliant. The planet appeared to be scintillating
and was seen to change its colour often and abruptly, varying from brilliant
white to pink and bright red. The refracted size of the body was at least
half the diameter of the moon, and presented a very unusual and pleasing
spectacle. Visibility that morning was exceptional ; at daylight the eastern
end of Socotra was visible bearing NNE 76 miles.

Weather conditions at the time : Barometer 29:67in. Wind SE, force 3.
Temperature : air 80°F., wet bulb 75°. Sea smooth, slight E’ly swell.

Position of Ship : Latitude 11° 31'N., Longitude 53° 15'E.

MIRAGE
East Coast, British Isles

The following is an extract from the Meteorological Record of 5.S. Empire
Spearhead. Captain A. N. Anderson. Hull to Cuxhaven. Observer,
Mr. R. E. Shinn, M.B.E., Chief Officer.

1st April, 1946, 1800 G.M.T. When proceeding eastward, after dis-
embarking pilot off Spurn Point, observed well-marked example of superior
mirage. Flamborough Head Lighthouse appeared as two images, the lower
image inverted, as also did a number of vessels to northward. There was no
evidence of mirage to southward.

Position of Ship : Latitude 53° 34'N., Longitude oo® 32'E.

LUNAR HALO
North Atlantic Ocean

The following is an extract from the Meteorological Record of M.V. Lobos.
Captain R. H. Sissons. London to Cristobal. Observer, Mr. R. G. Twist,
3rd Officer.

4th April, 1947, cooo G.M.T. At oooo G.M.T. and for several hours
after, a lunar halo of unusual clarity was observed. The halo formed a
complete circle with a radius of 22°. At o3oo when at its brightest, the
colours red, orange, yellow and blue could be clearly distinguished. The
sky during the whole evening was covered by a very fine film of cirrus cloud.

Position of Ship : Latitude 38° 11'N., Longitude 26° o4'W.

TOTAL ECLIPSE OF THE SUN
In Lagos Harbour

The following is an extract from the Meteorological Record of S.S. John
Holt. Captain A. Kennedy. Observer, Mr. W. L. Harrison.

2oth May, 1947. At 1557 Nigerian Standard Time we witnessed a total
eclipse of the sun in an absolutely clear sky. At 1530 approximately the
light appeared to be failing very slowly as if dusk had been advanced 2 hours.
Nevertheless, the full shade glass of the sextant’s index glass was necessary
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maximum of the solar cycle. At other times it takes different forms. The
irregularity of the moon’s edge is due to the common photographic defect
of halation, the light from the bright corona adjacent to this part of the
moon’s edge having spread over it.

Observations of the partial phase of the eclipse have been received from
the following ships: M.V. San Adolfo, S.S. Atlantis, S.S. Baron Herries,
S.S. Black Prince, M.V. Defoe, S.S. Explorer, S.S. Memiing, M.V. Orari,
S.S. Southern Opal M.V. Staffordshire. 'These ships were at varying
distances from the narrow belt where the total phase could be observed, so
that the maximum amount of the sun’s disc covered by the moon varied in
each case. The accompanying sketch shows successive phases of the very
large partial eclipse observed by S.S. Southern Opal in lat. 13° 46'S.,

long. 33° 33'W.

00w e(,

AURORAE
North Atlantic Ocean

The following is an extract from the Meteorological Record of S.S. Cavina.
Captain S. Browne. Liverpool to Montreal. Observer, Mr. C. Marchant,
3rd Officer.

24th April, 1946, oooo to ogoo G.M.T. A very brilliant display of
Aurora Borealis (“ floating curtains ’) was observed to the north and
ultimately covering the whole sky. The light was more brilliant than that of
a full moon and the sky was cloudless. The rays appeared to spread fanwise
from a focal point in the north, and were yellowish in places.

Position of Ship : Latitude 48° 53'N., Longitude 37° 03'W. Course 240°.

South Australian Waters

The following is an extract from the Meteorological Record of M.V. Australia
Star. Captain O. C. Roberts. London to New Zealand via Australia.
Observer, Mr. A. K. White, 3rd Officer.

23rd April, 1946, 1200 G.M.T. En route from Fremantle towards
Melbourne auroral light was observed bearing S. It faded out about 1230
G.M.T. and reappeared at 1300 arranged as follows: From 140° to 160°
there was a bright white light spreading out into a red glow at the top. This
red glow was mushroom-shaped and the same depth approximately as the
white light. To the right of this and extending from about 160° to 180°
was a patch of yellow light. The whole display lasted until 1430, when it
disappeared completely. The moon was up, and after the auroral light had
disappeared that portion of the sky between 160° and 180° was seen to be a
patch of white cloud, whilst between 140° and 160° the sky was perfectly
clear. This leads to the belief that the actual display took place between
140° and 160° whilst the rest, i.e. that portion from 160° to 180°, was merely
the reflection of the light on the clouds.

Position of Ship : Latitude 36° 15'S., Longitude 120° 45'E
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Australian Waters

The following is an extract from the Meteorological Record of S.S. Orion.
Captain C. Fox, O.B.E. Melbourne to Colombo. Observer, Mr. G. S.
Willis, 3rd Officer.

17th April, 1947, 1540 to 1820 G.M.T. (0120 to o400 A.'T.S. on 18th).

Observed good display of Aurora. Rays and diffused light of considerable

brilliancy.

1540 G.M.'T. Aurora stretched over arc of horizon from 145° (T) to 225°
and reached an altitude of approximately 20°. A long low
bank of Cb. stretched along horizon to an altitude of 4°
to 5°. Rays clearly defined and shifting as searchlight
beams. Colour intense white to yellow, latterly red,
intense, clear and shaded with purple at eastern end of arc
for about 10° and 15° of altitude. Arc increased latterly
from 130° to 230° and red light spread along arc at an
altitude of about 5° to 7° and above.

1555 Rays disappeared leaving area of diffused light of lesser but
marked brilliancy. Red light disappeared, predominating
colour now yellow.

1630 Aurora returned with brilliant display, red again, very
marked at eastern end.

1720 Aurora practically disappeared.

1810 Venus rose bearing 100° and flashing brilliant red.

1820 Aurora returned again with about its initial brilliancy, then
gradually faded to area of diffused light which remained
until dawn.

Position of Ship : Latitude 39° 08’S., Longitude 143° 0o’E.

The following is an extract from the Meteorological Record of M.V. 4jax.
Captain D. Rees. Fremantle to Singapore. Observer, Mr. F. A. Harris,
2nd Officer.

17th April, 1947, 2005 G.M.T. A deep red glow was observed in the
southern sky. The glare became quite bright almost immediately and
remained so until 2015 when it commenced to fade, and disappeared at
2020. The sky was cloudless except up to about 5° above the horizon. The
centre of the glare bore 175° and covered an arc of the horizon of about 30°,
reaching an altitude of 15° or 20°. The colour remained red throughout
and the light was steady.

Position of Ship : Latitude 27° 41°S., Longitude 112° 54'E.

Indian Ocean

The following is an extract from the Meteorological Record of M.V. Sydney
Star. Captain T. S. Horn, O.B.E. Teneriffe to Fremantle, via Cape of
Good Hope. Observer, Mr. G. Cameron Smart, 2nd Ofhcer.

17th April, 1947, 1850 to 2015 G.M.T. (o115 to 0240 A.'T.S. on 18th).

1850 G.M.T. Bearing 140° (T) reaching approximate altitude of 40°,
diffused auroral light covering arc of horizon of about 80°.
White near horizon to red at top of display. No moon,
clouds covering area just above horizon. Subsequently
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there were sharply defined moving rays in a 225° direction.
These rays were white when observed, but rapidly turned
red and lost their apparent motion.

1935 Area of sky covered by Sc. and Ns.

1940 Auroral light strong enough to show through breaks in clouds
and illuminate the edges to a slight degree.

2005 Red light showing through breaks almost to the zenith.

2015 Sky totally overcast with As.—further observation impossible.

Position of Ship : Latitude 37° 22’S., Longitude g4° 10’E.
Other ships reported the aurora on 17th April in Home Waters :

S.S. Empire Cutlass, lat. 53° 56'N., long. 03° 15'E. “ 2030-2400 G.M.T.
Northern Lights very pronounced.”

M.V. San Cirilo, lat. 47° 43'N., long. 08° 26'W. *‘ 2100-2300 G.M.T.
Aurora Borealis observed.”

Gulf of St. Lawrence

The following is an extract from the Meteorological Record of S.S. Mahia.
Captain J. W. Hart. London to Montreal. Observer, Mr. T. de M. Ogier,
3rd Officer.

18th May, 1947, 0320 to o430 G.M.T. The first indication of this
phenomenon occurred at 0320, when a shaft of light appeared to rise from
just above the horizon bearing 310° ('T) and reaching an altitude of about 40°
in a clear sky. Some minutes later many smaller parallel rays appeared to
the northward. These diffused over an arc 282°-000°—066° and at the same
time the original shaft faded, appearing again on the same bearing at fairly
regular intervals. The maximum altitude of the lower edge of the arc was
about 10°. The dark segment under the concave border of the arc was very
pronounced at this stage and stars were plainly visible through it. At o420
the light was partially obscured by Ac. clouds in the NW, the light faded
completely at 0430.

Position of Ship : Latitude 48° 29'N., Longitude 62° 33'W.

METEOR
Indian Ocean

The following is an extract from the Meteorological Record of M.V.
Clydebank. Captain W. Broome. Calcutta to Punta Arenas. Observer,
Mr. W. Munday, 2nd Officer.

12th April, 1946, 1832 G.M.T. On a passage from Cochin to Punta
Arenas a very bright meteor was observed. It appeared under the constel-
lation of Ursa Major, bearing N 15°E (T) at 10° altitude. Dropped verti-
cally, leaving long trail and vanished on the same bearing at 3° altitude.
The meteor was in sight about 4 seconds, coloured blue-white and much
more brilliant than the moon, which was midway between the first quarter
and full. TFine, clear and practically cloudless night. Wind NW, force 2 ;
barometer 1010-2 mb ; air temperature 83°F.

Position of Ship : Latitude 5° 26’N., Longitude 68° 50'E. Course 241° ('T).
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RADAR STORM DETECTION
CONTRIBUTED BY THE NAVAL METEOROLOGICAL SERVICE

Radar. The term “ radar” was coined as a convenient abbreviation of
““radio direction and range”, thus indicating a method whereby wireless
waves can be used to determine the range and bearing of certain objects or
[ LR ]

targets.

The frequencies suitable for this purpose are higher than those normally
used for wireless commumcatlon wavelengths being of the order of a metre
or less. A short signal or pulse " lasting about a millionth part of a second
is transmitted on any required bearing. On encountering a target, part of
the energy of the pulse returns along its original path and by suitable
receiving devices can be made to reveal the existence of the target. By
analogy with the corresponding effect of sound waves, the indication on the
receiver is called an *‘ echo.”” The speed of travel of the waves, about
186,000 miles per second, is known, and so the range of the target can be
found from the time interval between transmission of pulse and reception
of echo.

The indicating devices are commonly visual and are of varying design
according to the manner in which it is desired to present the information.
‘The “ A-scope ”’ (Fig. 1) shows range horizontally and size of echo vertically,
the direction of the echo being determined from that of the transmitting
aerial. The ‘‘ plan position indicator ”’ (P.P.1.) (Fig. 2) gives both range and
bearing, the screen presentation being in effect a map of the region around
the receiver. Range is measured radially from the centre of the indicator
(representing the position of the receiver), lines of equal range being shown
as concentric circles on the screen, and bearings are marked on the circum-
ference of the screen. The vertical extent of a target can be obtained from a
scope giving range horizontally and height vertically.

Meteorological Echoes. It is believed that the first application of radar to
detecting weather phenomena was made in H.M.S. Nigeria in 1942. Frontal
precipitation was detected on a wavelength of 74 metres, but the information,
though valuable, was uncertain, and it was only with the later development of
sets operating on centimetre wavelengths that more definite results were
obtained.

Although the physical principles governing the production of meteor-
ological echoes cannot yet be said to be fully understood, it is now fairly well
established that these echoes are obtained only from precipitation, and are the
result of scattering of the energy of the pulse by the rain, sleet, snow or hail
constituting the precipitation. No instances have been recorded of echoes
from fair weather cumulus, and clouds from which only very light rain or
drizzle is falling do not normally give echoes.

Under certain atmospheric conditions, however, the range of detection of
targets by a radar set is found to be considerably above or below that
normally obtained from the set. When such *‘ anomalous propagation ™ has
been present, echoes associated with low stratus cloud or fog patches have
occasionally been recorded.

The various types of precipitation give similar echoes and it is not possible
by means of radar to distinguish hail or snow storms from rain storms.

Scattering of radiation can occur only when the wavelength of the radiation
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Corresponding to the movement of the precipitation area, the echoes
show motion, which will normally be slower than that of other targets at the
same height, and will also differentiate them from fixed targets. When
scanning in elevation is possible, the large vertical extent of the precipitation
gives a correspondingly extended echo in the vertical, and can be used to
estimate the intensity of the storm, e.g. to differentiate a shower from a
thunderstorm. The presence of precipitation at great heights also enables
echoes from it to be obtained at much greater ranges than from most other
targets. Under normal atmospheric conditions with a radar set at surface
level, precipitation at 20,000 ft. can be detected up to a maximum distance
of about 175 miles. The corresponding maximum ranges of detection for
precipitation at heights of 10,000 ft. and 5,000 ft. are about 120 miles and
80 miles respectively. Increasing the height of the radar set above the
surface increases the ranges at which precipitation at a given height may be
detected.

Under normal atmospheric conditions, the attainment of the extreme
ranges quoted above for surface radar systems is only possible with high
power and heavy precipitation. As a general rule, it may be taken that the
lower the power radiated by the radar system and the lighter the precipitation,
the smaller is the range at which an echo will be obtained. Frequency and
pulse length, however, also affect both the strength of the echo and the amount
of detail which can be observed in its structure. Low frequency and long
pulse give greater range, or a stronger echo at the same range. Increasing
the frequency or decreasing the pulse length improves the resolution of
detailed structure and so facilitates the recognition of the particular pheno-
menon causing the echo.

There is, however, a limit to the extent to which the frequency can be
raised with advantage, even at relatively short ranges. Not all the energy
falling on the target is scattered ; a certain proportion is absorbed by the
target and converted into heat. This absorption, in the case of liquid water,
increases rapidly with frequency in the waveband from rocm. to 1 cm.
Thus, if the frequency is raised too much in the hope of improving the
resolution, the radiation may be completely absorbed in penetrating a small
depth of the precipitation region, and the fraction scattered back before this
happens will also suffer strong absorption by the drops it encounters on its
way back to the outer edge of the region. The very intensity of precipitation
would thus operate to conceal its existence. Similarly, an extended region

of moderate precipitation could mask the presence of heavier precipitation
behind it.

Summing up as far as frequency is concerned, it may be said that the best
frequency for long-range detection is around 10 cm. but if strong echoes are
being received, greater detail may be observed by reducing the wavelength
to about 3 cm.

Forecasting. It is difficult enough to forecast, from the synoptic chart
alone, the position or time at which a shower will occur over land ; over the
sea, where observations are relatively scarce, the situation is worse. The
existence of showers or thunderstorms within 100 miles of a ship can normally
be readily detected by radar, and their every movement and change in
intensity followed in detail. Even major weather features, such as tropical
storms or frontal systems, can seldom be located from the synoptic data
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February may be regarded as the peak month, except in the extreme north
and east where the extension of the ice still continues, the Gulf of Finland
and the greater part of the Gulf of Bothnia being frozen over completely in
March. Elsewhere, however, the ice decreases in March, the Sound becomes
again navigable and little ice remains in the Denmark area.

In April the ice is almost completely confined to the Gulfs of Bothnia,
Finland and Riga and the area affected is rapidly decreasing. The main
ports in the Gulf of Finland become clear towards the end of the month
though Leningrad is usually closed until the beginning of May. In the Gulf
of Bothnia, on the Swedish coast, Oregrund, Gavle and Harnosand are open
to navigation in April. Farther north, however, the opening is delayed, at
Umea until the beginning of May and at more northerly parts such as Pitea
and Lulea until the middle of the month. On the Finnish side, Rauma is
clear at the beginning of April, Kristinestad only at the beginning of May,
while to the north opening dates are further delayed, Kemi and Oulu being
the latest, towards the end of the month.

It cannot be emphasised too strongly that the ice conditions in individual
years may vary widely from the pattern that has been outlined above. If,
however, the results of any year are to be interpreted it is useful at least to
have a framework of average or normal conditions into which the unusual
characteristics of the particular year may be fitted.

The opening of the 1946-47 ice season in the Baltic

We are now in a position to examine the data of the 1946-47 ice season
and to attempt to relate them to meteorological conditions.

Gulf of Bothnia

Kemi, 27th November. Navigation at the ports of Kemi and Tornea is
closed by ice (Lloyds Agent).

Pitea, 3oth November. Thawing snow and ice in pieces of about 5 in.
thickness at quays and loading places in ports of the district. Firm ice
along beaches and banks, not important to navigation. Temperature has
dropped during the last week from 3°C. above zero to 10° below. Govern-
ment icebreaker Ymer is still at Lulea. Necessary help is available for local
icebreaking. No ice difficulties are anticipated in the next 10 days. (Lloyds
Sub-Agent.)

Lulea, 1gth December. Navigation closed by ice and the last vessel,
Swedish steamer Flora, left late yesterday for Preston. (Lloyds’ Agent.)

Pitea, 21st December. The shipping season is finished, but ports are still
open. Weather is mild and there is no risk of ice for another 8 days. There
1s no ice in the Gulf of Bothnia. Government icebreaker is stationed at
Skelleftea. (Lloyds’ Sub-Agent.)

Sikea, 29th December. Navigation in Sikea district is closed. (Lloyds’
Sub-Agent.)

The above reports suggest that the ice season commenced later than is
normal, almost to the extent of one month. Some explanation of this is
afforded by an examination of the weather conditions prevailing during this
period. In considering the effect of certain types of weather systems attention
must be paid to the origin of the air mass affecting the area concerned. It
may be briefly stated that if air is drawn from an easterly source at this season,
conditions are favourable for an early freeze-up. On the other hand, air
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from a north-westerly or northerly point is from a maritime source and
temperatures do not reach such low values. If, further, the air supply is from
a south-westerly point, then the source being the relatively warm Atlantic,
mild weather prevails with little or no freezing.

During the greater part of November vigorous cyclonic activity predomi-
nated and at no time did an easterly trajectory persist for an appreciable
period. These conditions are reflected in the monthly meteorological
statistics for the British Isles. Rainfall was in excess almost everywhere
and mean temperature was above the average, Kew recording the highest
minimum temperature for the month since records began in 1871.

From the 1st to 4th December vigorous cyclonic activity on the Atlantic
was still penetrating into north-west Europe. On the 5th and following days
a ridge of high pressure extended over the Baltic from the Siberian high, and
the main cyclonic systems on the Atlantic began to take an easterly track
much farther to the south than previously. Temperatures in the Baltic
area, however, did not drop appreciably. The air supply was drawn from
the SE and at this early stage of the winter was still relatively warm. The
warm waters of the Baltic sea must also have had some effect in maintaining
relatively high temperatures in the Gulf of Bothnia. Following the 11th,
the main high pressure belt had extended from Siberia across North Russia
to North Greenland and Alaska. One of the main high-pressure cells over
North Russia which had been slowly drifting westwards was established
over the South Baltic on the 15th. Milder Atlantic air then began to
penetrate to the Gulf of Bothnia around the northern side of this anticyclone.
Renewed cyclonic activity occurred along this northern boundary as the
main high centre moved to central Russia, with a ridge extending to the
British Isles. Fig. 3 shows the synoptic situation on 2oth December after
the full renewal of vigorous cyclonic activity. Note that temperatures in the
south Baitic, southern North Sea and south-east England were far lower
than in the Gulf of Bothnia. In the former areas, air was being drawn from
the cold continent, while to the north, mild Atlantic air was penetrating well
inland. During the remainder of the month milder conditions spread to the
whole of the North Sea and Baltic area.

The main freeze-up
Gulf of Bothnia

Helsinki, 1oth February. The Gulf of Bothnia between Sweden and
Finland is freezing over. Ice is thickening round the Finnish coast and has
led to the closing of the harbours of Helsinki, Mantyluoto and Raumo.

Icebreakers have so far maintained channels to the harbours of Hango and
Abo.

Gulf of Finland

Helsinki, 16th January. Due to ice Helsinki light vessel has been with-
drawn from her station.

Hamina, 21st January. Navigation closed. (Lloyds’ Agent.)

Kotka, 2gth January. Navigation closed. (Lloyds’ Sub-Agent.)

Further reports indicate that there was little unusual in these areas and
that average conditions were probably predominating.

Swedish Waters
Stockholm, gth February. One of the coldest spells ever experienced
here has brought all shipping to a standstill around Sweden’s coasts. With

85






temperatures of between 8°F. above freezing point to 56 below in some
parts, the Sound, between Sweden and Denmark, is one solid mass of ice,
and the Baltic is rapidly freezing over. The last ice-free channel, off
Falsterbo, for shipping westwards, is slowly covering over, despite efforts by
icebreakers to keep it clear. (Reuter.)

Stockholm, gth February. The Swedish Admiralty has issued a radio
warning to all vessels not to leave Swedish ports. If the warning is not
heeded, the Navy will stop any Swedish vessel putting to sea, Captain
S. Hermelin, Chief of the Icebreaker Division, stated today. At least 20
vessels are known to be frozen fast around the coast of Sweden and there
are too few icebreakers to help. Aircraft of the Swedish Air Force are
patrolling the co:zsts searching for ice-locked vessels, many of which do not
carry radio and cannot signal for provisions, medicine, or other aid which
could be dropped from the air.

Stockholm, 1oth February. Ice today completely closed the port of Stock-
holm. Icebreakers were able to maintain channels for shipping within the
harbour, but not in the approaches. Reports of vessels frozen fast along the
coast were pouring into the Swedish Admiralty, but a shortage of icebreakers
limits the assistance possible.

Kattegat and The Sound
Frederikshavn, 29th January. Laeso Nord light vessel has left station
and been towed in here. (Lloyds’ Agent.)

Frederikshavn, joth January. Skagens Rev light vessel has left station
and been towed into Hirtshals. (Lloyds’ Agent.)

Elsinore, 11th February. The Kattegat and The Sound are almost closed
by ice. (Lloyds’ Agent.)

Norwegian Waters

Oslo, 8th February. Ice has nearly closed the channels leading into the
port of Frederikstad, it was reported today from Hvalo Island, at the entrance
to Oslo fjord. Floating ice round the Norwegian coast is causing anxiety to
Norwegian port and shipping authorities.

Oslo, 12th February. Icebreakers were hard at work today to keep Oslo
fjord open. So far vessels have been able to get through to Oslo and
Fredrikstad. (Reuter.)

Paris, 5th March. The port of Oslo, blockaded by ice for several days,
was freed when the Danish icebreaker Isbjorn passed Moss, in Oslo fjord, at
the head of a convoy of 12 ships bound for Oslo. (Reuter.)

Oslo, 6th March. Oslo harbour open. (Lloyds’ Agent.)

Kiel Canal and German Waters

Kiel, 6th January. Brunsbuttelkoog, Kiel Canal roads and entrance, and
canal from Brunsbuttelkoog to Rendsburg. Ice floes; navigation closed for
craft in tow and for all ships under 100 tons net.

Hamburg, 8th January. Elbe III light vessel has been withdrawn on
account of strong drift ice.

Hamburg, 11th January. Ice conditions on the lower River Elbe are
becoming more difficult for navigation on account of heavy drift ice. The
fairway is kept open by icebreakers. Hamburg harbour traffic is handicapped
by sludge ice.
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London, 29th January. The United Baltic Corporation have today
received the following telephone message from their Kiel office : Following
order received from Senior Naval Officer, Schleswig-Holstein, at 10.45 a.m.
today : Owing to ice conditions the entrance to Kiel harbour is closed until
further notice.

Hamburg, 3joth January. Hamburg, drift ice. Butzfleth, heavy fast ice
over 15 cm. thick. Krautsand, close sludge and drift ice. Gluckstadt,
loose sludge and young ice. Brunsbuttel, loose sludge. Nenfeldt, close
sludge, drift ice. Cuxhaven, heavy drift ice over 15 cm. thick. Traffic is
difficult for low-powered vessels. Steamers passing in convoy with assist-
ance of icebreakers. Temperature has risen this evening 1°. It was 12° this
morning.

Hamburg, 31st January. Aircraft today parachuted supplies of food to
the crew of a stranded German cutter ice-bound in Lubeck Bay, after urgent
appeals for help. (Reuter.)

Flensburg, 27th January. Navigation is open only for heavy-powered
steamers.

Gdansk, znd February. Ice difficult at Gdansk and Gdynia but ports kept
open at present by tugs. (Lloyds’ Acting Agent.)

Hamburg, 4th February. Hamburg: Drift ice under 15cm. thick.
Cuxhaven and Brunsbuttel : Heavy drift ice, over 15 cm. thick. Temperature
minus §°. Conditions improving but still using icebreakers.

Flensburg, 4th February. Navigation closed. (Lloyds’ Agent.)

Hamburg, 11th February. 'The Norwegian steamer Finse is ice-bound in
the Baltic 21 miles north-east of Travemunde. The crew of about 20 have
been marooned for the past 5 days and their food supplies are exhausted.
R.A.F. Martinets from Lubeck are dropping food supplies to the marooned
seamen. The R.A.F. is also continuing many flights with food to the small
German fishing vessel ice-bound 12 miles off Travemunde for the past
16 days. (Exchange Telegraph Company.)

Gdynia, 7th February. Ice position in Gdansk Bay is very serious and,
although the authorities are doing their utmost to keep channels open by the
use of tugs as icebreakers, fear ports of Gdynia and Gdansk may be com-
pletely closed in another 24 hours. (Lloyds’ Acting Agent.)

Hamburg, 12th February. Food is to be flown by the R.A.F. to the
Norwegian steamer Finse, which has been ice-bound in Lubeck Bay for a
fortnight. Naval authorities in Schleswig-Holstein this morning received a
signal from the vessel stating that food supplies had run dangerously low.

(British United Press.)

Gdansk, 12th February. Powerful vessels still able to enter Gdynia.
(Lloyds’ Acting Agent.)

Hamburg, 25th February. Ice report 25th February: Hamburg: Fast
ice, under 15 cm. thick. Pagensand : Heavy drift ice, over 15 cm. thick.
Cuxhaven: Heavy drift ice, over 15 cm. thick. Temperature last night
minus 19°C.; temperature today minus 13°C. Navigation kept open by
icebreakers. (Lloyds’ Acting Agent.)

Cuxhaven, 26th February. Ice conditions easier and icebreaker in
attendance.
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London, 2nd March. The following information, dated 26th February,
has been received : A new cold wave has frozen the ports of Gdansk and
Gdynia. At Gdansk, the access to port is frozen over an area of 400 metres,
and owing to this exports of coal by sea have been suspended. An American
vessel has been immobilised for days. The Port Authorities are doing their
best to clear the ice, and the arrival of a powerful icebreaker, the Atle, from
Sweden, is expected.

Bergen, 6th March. According to a report received from the master,
yesterday by the owners of the steamer Finse (Sanda), for Lubeck, with ore,
the vessel is still fast in the ice outside Lubeck. Supplies have been dropped
by aircraft to the vessel, which has sustained damage to rudder. (*‘ Bergens
Tidende.”)

London, 1gth March. A report from Gdansk dated 18th March states:
The ice position is improving and it is considered that troopships could enter
Gdynia as soon as the entrance to the Baltic sea is open.

London, 12th April. The United Baltic Corporation have received the
following report from their Kiel Office, dated 11th April: Ice report: Kiel
Canal and Kiel Bay free of ice ; buoys being relaid.

Dutch Waters

London, 1oth February. Trawlers returning to Lowestoft today report
an icefield 3 to 4 miles long and half-a-mile wide on the Terschelling fishing
grounds off the Dutch coast which offers danger to fishing vessels operating
there. Radio warnings have also been heard from other trawlers about the
obstructions.

London, 28th February. The owners of the motor vessel Kingfisher state
that the vessel is ice-bound in Terschelling harbour.

The above data show that ice conditions were exceptionally severe in the
south Baltic and North Sea areas. The meteorological conditions responsible
are easily identified. It has already been shown that conditions in the
north Baltic were unusually mild unti! late in December, and that the south
Baltic area was experiencing much severer conditions. Early in January an
anticyclone over North-west Russia moved west bringing continental polar
air from Siberia to most of the area, the milder Atlantic air being held up to
the west of the British Isles. By the 7th temperatures below 20°F. were
being recorded even in the coastal areas. On the 12th, warmer air from the
Atlantic penetrated to the extreme west of the area, later extending to the
whole of the Baltic as the main high pressure recorded eastwards. 'This
thaw continued until the 21st when an anticylcone moved north-east to
Scandinavia leaving a ridge extending to the British Isles. This situation
brought north-east winds to the whole area with a re-establishment of freezing
conditions. By the 25th a belt of high pressure extended from Siberia across
North-west Russia to the British Isles and much colder air was penetrating
westwards to the Baltic, temperatures dropping below 20°F. These con-
ditions persisted until the end of the month. The Monthly Supplement of
the Daily Weather Report comments that the frost in England was specially
severe on the 29th and records standing since 1881 for late January were
broken at Falmouth and Kew. At the beginning of February a high-
pressure belt extended from North Siberia across North Russia and Scandi-
navia to Greenland. Cyclonic activity on the Atlantic, though vigorous,
was occurring well to the south, and as depressions moved eastwards into
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Europe and the Mediterranean they served to strengthen the easterly winds
blowing across the Baltic and North Sea, temperatures falling to below o°F.
in places. This pattern continued with little change throughout the month.
Figs. 4 (5th February) and 5 (12th February) show typical weather maps
during this exceptional period. The effect of these condittons on south-east
England is shown by the fact that the mean maximum temperature at
Greenwich was the lowest for any month since before 1841. At the beginning
of March temperatures rose slightly as a series of depressions from the
Atlantic moved north-east through the Baltic. In the west of the area the
main thaw was well under way by the middle of the month, a series of deep
depressions moving eastwards across the British Isles into the Baltic enabling
warm air to penetrate well into Europe (Fig. 6, 14th March).

Conclusion

The exceptional features of the ice season were undoubtedly :

(a) the severity of ice conditions in the south Baltic ;

(b) the westward extension of the ice ;

(c) the late break-up in the west of the area.

These features are accounted for by the almost unprecedented frequency
of strong easterly winds ; not only was the ice extensive off the Dutch coast
but reports were received of ice floes some little distance from the east coast
of England. The effect of these strong easterly winds in cooling the North
Sea was most marked, sea surface temperature off East Anglia falling from
43°F. in the first week of January to 34°F. in the last week of February, most
of the cooling taking place in February.

THE FOUR-MASTED BARQUE PAMIR
BY COMMANDER C. H. WILLIAMS, R.D., R.N.R.

This fine vessel, which is on the New Zealand list of Meteorological Observing
Ships in this journal, was a recent visitor to the Port of London. As large
square-rigged sailing ships are a rare sight nowadays the following notes may
be of interest.

She arrived in London River just before Christmas 1947 after a passage
of 8o days from Wellington, New Zealand, via Cape Horn, with a cargo of
wool and tallow. Her Master was Captain H. S. Collier (Extra Master,
Square Rig). His wife had made the voyage with him.

The Pamir was built in 1go5 at Hamburg by Messrs. Blohm & Voss for
the well-known German sailing ship firm of Laeisz & Company, known to
seamen as the Flying “ P ” Line.

During the first world war the Pamir, then still under the German flag,
was taken as a prize and in 1918 handed over to Italy as part of the war
indemnity. In 1922 she was bought back by her original owners, who ran
her for a few years. She was bought by Captain Erikson of Finland in 1931
for use in the Australian grain trade.

Early in the war, in 1941, she was again taken as a prize of war by the New
Zealand Government, who are now her owners, and was employed by them
mainly on voyages in the Pacific between New Zealand and North America.

She is of 2,796 tons gross, and can carry 4,800 tons of cargo. A four-
masted barque with double topgallant sails and royals, she has steel lower
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masts and topmasts in one piece, and steel topgallant masts. All her yards
are steel. She is heavily rigged and has a double spanker with two gaffs.

Compared with most of the large sailing ships of a few years ago, the
Pamir has much up-to-date equipment, including brace winches and halyard
winches ; she also has motor winches at each hatch, wireless telegraphy,
electric light and a refrigerator. Her crew is 39 all told. The ship has a
midship section, or bridge deck as it would be called in a steamer, and in this
section are the Captain’s quarters and saloon, the officer’s cabins, W/T office,
crew’s quarters and galley. On the deck of the midship section there is the
chartroom and an open-fronted wheelhouse.

During her stay in London the ship was on several occasions open to the
public and a large number of people visited her, including of course all the
old * square rig > sailors able to spare the time.

From a meteorological point of view her voyage from New Zealand to
London had certain points of interest. Captain Collier stated that wireless
weather reports from the shore and from other vessels were of considerable
use during the voyage.

Before sailing from Wellington, Captain Collier obtained a weather forecast
of light northerly winds, on the strength of which information he ordered
the tugs, and the ship was soon clear of the land and on the long leg te
Cape Horn. They experienced a south-east gale, force g-10, on the
gth October, 1947, in lat. 50° 27’S., long. 165° 27'W. Ice was sighted in
the form of a large berg about 15 miles distant on the 19th October, when in
lat. 55°28’S., long. 128° 38'W., and this information was transmitted by
wireless.

Variable winds were experienced with an easterly gale on the 24th October,
then westerlies to the Horn, which was rounded on the 2gth October in fine
weather. She had strong north-west winds on the Atlantic side of the Horn
and passed 150 miles to the eastward of the Falklands. Weather reports were
sent to the Falklands but no forecasts received from them.

On 8th November in lat. 38° 36’S.,, long. 34° 33'W., with fresh south-east
wind the Pamir made a days’ run of 297 miles in 23 hours 40 minutes, an
average speed of 12-5 knots for the day.

The line was crossed on 22nd November, 50 days out from Wellington,
the ship having averaged a speed of 75 knots for the 9,039 miles run.

The usual north-east trade wind was experienced to about lat. 23°3N.,
where the wind became easterly, enabling Captain Collier to steer up for
the Azores. Light variable winds prevailed for some days, then a southerly
gale with heavy rain when approaching the Azores.

A fair number of ships’ wireless weather reports had been received during
the voyage, some ships addressing them especially to the Pamir. Captain
Collier found these very useful. In the vicinity of the Azores wireless
weather forecasts were received from those islands; these proved correct
and were of great value. The Pamir sailed through the islands between
Flores and Fayal before the wind shifted. Good westerly winds were now
had and on the 14th December the ship ran 296 miles; 12-5 knots average
for the day.

Then some days of light head winds. Approaching the Channel the
United Kingdom weather forecasts were received and as these indicated a
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THE IMPORTANCE OF SHIPS’ OBSERVATIONS
TO THE FORECASTER
Part IV. The Oceans and the Weather
BY T. H. KIRK, B.SC.
1. Introduction
Previous articles of this series have attempted to give some idea of the

methods used by the forecaster to interpret observational data, particularly
over the sea.

The simplification found necessary to present an overall picture in a
relatively small compass may have led to the impression that empirical
methods are used to the exclusion of physical reasoning. This is not wholly
the case, for the successful forecaster is continually drawing upon a back-
ground of physical and geographical knowledge. This article presents some
aspects of the physical processes that must be understood before any fore-
casting technique can be intelligently applied.

The oceans cover nearly three-quarters of the earth’s surface. The
meteorology and climatology of the oceans must therefore figure prominently
in any account of the mechanism of the general circulation of the atmosphere,
Our knowledge of marine climatology has been gained from the labours of
voluntary marine observers organised originally through the initiative of
Lt. Maury of the U.S. Navy and officially recognised at the International
Maritime Conference at Brussels in 1853. In these present days when land
meteorology i1s so highly organised it is interesting to note the plaintive
comment made by Maury after the conference.

“In all things connected with it the friends of this science have but one
cause of regret, and that is, that the instructions under which those twelve
men met did not go further and authorise them to include the land as well
as the sea in their system of observations, and so make the plan universal.”

Maury himself continually stressed the importance of observations from
the sea in the search for knowledge of the fundamental physical processes at
play in the atmosphere. In his words :

“ When we travel out upon the ocean, and get beyond the influence of
the land upon the winds, we find ourselves in a field particularly favourable
for studying the general laws of atmospherical circulation. Here, beyond the
reach of the great equatorial and polar currents of the sea, there are no unduly
heated surfaces, no mountain ranges, or other obstructions to the circulation
of the atmosphere—nothing to disturb it in its natural courses. The sea,
therefore, is the field for observing the operations of the general laws which
govern the movements of the great aerial ocean.”

And again : )

“ By studying the winds at sea, we might expect to find them blowing
more conformably there than on the land to the general laws which govern
the circulation of the atmosphere. And in endeavouring to learn these laws
we may look to the sea for the rule, to the land for the exceptions.”

Much has been learnt since those early days and the fruits of patient
observing at sea have been gathered in the form of meteorological atlases
for the different oceans. These atlases depict the climatology of the oceans
and afford a background of experience in terms of which the daily variations
of weather may be assessed.
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2. Interaction between the Atmosphere and the Oceans

The oceanographer in his work finds that he cannot neglect the effect of
the atmosphere. The amount of radiation reaching the sea surface depends
on meteorological conditions in the atmosphere. Atmospheric processes
determine the temperature of the sea and the evaporation from its surface.
The winds not only raise the ocean waves but create drift currents. Radiation,
evaporation, precipitation, wind—all these agencies combine to produce a
distribution of specific gravity in the sea that gives rise to the main ocean
current systems, of which perhaps the best known example is the Gulf
Stream.

The meteorologist, too, cannot afford to neglect the effect of the sea on
the atmosphere. In its widest implication the modifying influence of the sea
is recognised in the classification of climates as maritime or continental.
Air-mass analysis also recognises the tmportant classification of an air-mass
as of maritime or continental origin. In the temperate latitudes of the
Northern Hemisphere the normal west to east circulation of the atmosphere
in conjunction with the distribution of land and sea ensures a selective action
which secures for the west coasts of the continents mild oceanic winters while
the east coasts have severe continental winters ; for, owing to the cooling of
the land-masses in winter the east coasts of continents experience cold winds
from the land while the west coasts enjoy relatively warm winds from the
adjacent sea areas. Contrast, for example, the winters of Labrador and the
British Isles, both situated in approximately the same latitude! In some
places ocean currents maintain sharp temperature contrasts at the sea surface.
Weather phenomena depending on the movement of air in one direction or
the other across these temperature contrasts may then become very pro-
nounced. In addition, these contrasts provide the mechanism by which
the extratropical depressions are created and subsequently fed with energy.

Figs. 1 and 2 show, respectively, the mean distribution of surface winds
and surface currents for the Atlantic Ocean in winter. Both charts show
closed systems of anticyclonic rotation in the North and South Atlantic
basins. To the trade winds of either hemisphere correspond the respective
equatorial currents and the relationship is more directly one of cause and
effect than can be found elsewhere among the major wind current systems
Sea surface currents are of importance to the atmospheric state because they
transfer large quantities of heat horizontally from place to place. Popular
interest has, from time to time, been stimulated by investigations into the
modifying effect of currents on climate, and particularly into the influence of
the Gulf Stream on the climate of north-west Europe. This influence is of
course intimately associated with the prevailing west to east eirculation.
The Gulf Stream and its continuation, the North Atlantic Current, transport
large quantities of relatively warm surface water to high latitudes. The effect
of this warmer water off north-west Europe is twofold. First, polar air-
masses blowing over it become warmed by contact with the sea surface and
subsequent convection of heat to the upper layers ; secondly, the increased
temperature means increased evaporation from the sea surface and hence an
increased supply of water vapour in the atmosphere, leading ultimately to
precipitation and an accompanying release of latent heat. Both these effects
must tend to mitigate the severity of the winters of north-west Europe.

Considerations such as these lead us to consider the sea as a source of
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energy, or more practically, as a storehouse of heat. The great storage
capacity for heat possessed by the oceans is shown by the fact that for equal
volumes the heat capacity of sea water is over 3,000 times as great as that of
air. From this it follows that the heat given out by 1 cu. ft. of sea water when
cooling through 1° will be sufficient to raise the temperature of 3,000 cu. ft.
of air through 1°. The sea, by virtue of its greater heat capacity, can act as
a controlling agent for changes of air temperature. In addition to this great
capacity for storing heat the sea can afford storage facilities throughout much
of its depth and extent and not merely in the superficial layer. This it is
enabled to do by means of processes of convection and by the distributing
action of currents. 'T'o make this point clear a contrast may be drawn between
the storage facilities afforded by land and sea.

The land heats up rapidly under the action of the sun’s rays due to the fact
that the solar radiation is absorbed in an exceedingly shallow layer, the
resulting heat being only slowly conducted to the underlying layers. As the
temperature of the surface rises a correspondingly higher proportion of the
heat received is re-radiated back to space. Once the sun goes down the
relatively high temperature of the land surface ensures a rapid radiation of
heat and there are no reserves of heat to draw upon. The temperature of
the surface must therefore fall rapidly.

Over the sea the action is entirely different. 'The sun’s radiation is
absorbed throughout a greater depth and wave action together with vertical
mixing ensure a dispersal of heat to much greater depths. Sea water has
also a greater specific heat than the materials of which a land surface is
composed. These factors both combine to ensure that the change of surface
temperature is very small. After sunset, re-radiation to space goes on from
the sea surface, but there is no sharp fall in temperature for as one element of
surface water is cooled it sinks owing to its greater density and convection
immediately brings warmer water to take its place. Thus whether radiation
be incoming or outgoing the sea surface tends to maintain a relatively even
temperature.

During the summer the oceans are able to acquire a store of heat energy
which is made available to the atmosphere during the winter. In the latter
season the air has a lower temperature than the sea whose surface layer is
continually being cooled, convection replacing this cooled water by warmer
water from below. At this season, in temperate latitudes, a considerable
depth of water takes part in this process of heat exchange with the atmosphere.
This accounts for the large amount of heat made available for atmospheric
processes.

Another vital factor already referred to in the mechanism for heat exchange
between atmosphere and oceans 1s water vapour. Evaporation over the oceans
is on a grand scale. Especially during the winter, when the oceans are warm
relative to the air masses passing over them, evaporation releases vast
quantities of water vapour to the atmosphere, the necessary heat required
for this transformation being derived from the great ocean store. This water
vapour plays its part in atmospheric processes and is eventually condensed
and precipitated, releasing to the atmosphere an amount of latent heat equal
to that originally absorbed from the sea. Evaporation, therefore, plays a
fundamental part in the heat exchange between atmosphere and ocean. It
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has been stated that the condensation of water vapour in the atmosphere
accounts for nearly half the amount of energy which the atmosphere receives.

Of great significance is th> fact that the areas of maximum heat transfer
from ocean to atmosphere in winter are to be found where the major ocean
currents flow from low to high latitudes carrying with them supplies of
available heat. With these areas are associated the main permanent frontal
zones where depressions form and intensify. For example, the Gulf Stream
is a notorious region for the formation and development of depressions
which subsequently move across the Atlantic and affect the British Isles.

From these considerations the main point should emerge that the oceans
and the atmosphere are continually reacting one upon the other, that their
interaction forms a closed cycle of cause and effect and that the broader
features of the atmospheric circulation can only be adequately dealt with by
taking account of the part played by the oceans.

3. The physical basis of the forecasting problem

We can now appreciate how complex is the physical problem which
confronts one who would forecast the weather. It would appear almost
impossible to unravel the intricate relations of cause and effect which are
involved, say from the earth’s absorption of solar radiation to the release of
the devastating energy of a tropical storm.

We cannot always think of physical processes on a world-wide scale,
however desirable it might be to do so. A certain perspective must be
maintained. Events near to us in space and time bulk more largely in
meteorology, as in everyday life, than those more remote. And so the
everyday forecaster who is concerned with short-period forecasts may choose
to neglect everything that happens outside the area covered by his working
chart and to limit his official memory to the period covered by the past few
synoptic charts. He is justified in doing this only if he has an adequate and
continuous supply of observations, for these observations themselves must
bear the impress of those external events with which he cannot cope. This
empirical approach enables some account to be taken of external events
outside the experience of the forecaster, i1.e. outside the confines of his
meteorological chart. A sequence of observations constitutes, in effect, an
integration of the effect of the operation of physical laws ready to the hand
of any who would interpret them. Yet knowledge of the inner workings
can only be achieved by attempting to reduce the analysis of any situation to
its basic physics. Forecasting can never have the certainty that one associates
with natural laws unless it be based on the intelligent application of those
same physical laws.

Any extension of the period of the forecast must necessitate an extension
of the area within which observations are considered essential. If forecasts
for the British Isles can eventually be extended to five days then it is certain
that a chart covering the whole of the Northern Hemisphere will have to be
used. Similar considerations apply in the Southern Hemisphere, where the
absence of land areas makes the supply of ships’ observations of paramount
importance.
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THE NEW INTERNATIONAL METEOROLOGICAL CODE
(WASHINGTON 1947)

(To be introduced on 1st January, 1949)

Marine observers would doubtless prefer their meteorology without codes !
Unfortunately, however, codes are vitally necessary if observations are to be
transmitted in highly abbreviated form for international exchange. It is
not without interest to write down the substance of an ordinary meteorological
observation in plain language ; then it is apparent that the meteorological
code is a highly efficient * shorthand ” adapted to specialised requirements.

International meteorology, before the war, had not attained the state when
agreement could be reached on one universal meteorological code for use on
all occasions and in all areas. This step, highly desirable from the seaman’s
point of view, has only recently been taken. Success was almost obtained at
a meeting of the International Meteorological Organisation held at Paris in
1946, but unfortunately, the proposed code did not satisfy the requirements
of many countries who were unable to be represented at that meeting, and
the provisional arrangement to introduce the new code on 1st January, 1948,
had ultimately to be abandoned. A modified version of the *‘ Paris 7’ code
was agreed upon by a fully representative meeting of the International
Meteorological Organisation held at Toronto in August 1947, and was
subsequently approved by the Conference of Directors in Washington for
general introduction on 1st January, 1949.

The most efficient code is one designed for a specific purpose : untver-
sality can be achieved only by compromise and at considerable cost to the
individual user interests. The needs of meteorological services in the tropics
are not identical with those of services in temperate latitudes. Observing at
sea has its limitations which are largely unknown to the shore observer, even
as the limitations attaching to aircraft observations are of little interest to the
marine observer. A code form adapted to meet such a variety of requirements
cannot be the ideal one for any individual user ; but it must be remembered
that its limitations are the price paid for a common code.

Many of the changes made in the code result from the demands of aviation
for more precision. Air travellers are at the mercy of bad weather to a greater
extent than most users of meteorological reports and forecasts and it is
perhaps inevitable that considerations of safety should engender a demand
for observations of greater scope and accuracy. Each observer will know how
to respond to this call within the lLimits set by his individual circumstances.
Nothing more is asked of him than this.

Symbolic Form of Code
The revised form of code is as follows :

YQL.L.L, LLL.GG Nddff VVwwW PPPTT NuCrhCuCx dsvsapp
(SNsChshs) (QSPSPSPSP) oTsTsTde 1 dwdewHw ICE Cdeire
The symbols have the following meanings :

Y = Day of Week.
Q = Octant of the globe in which ship is situated.
L.L,I.. = Latitude in degrees and tenths, the tenths being obtained by dividing

number of minutes by 6 and neglecting the remainder.
L,L.L, = Longitudein degrees (two figures) and tenths, the tenths being obtained
as for Latitude.
Greenwich Mean Time.

|
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The new

Total amount of Cloud.

Direction of Surface Wind (in tens of degrees).

Speed of Surface Wind 1n knots.

Visibility expressed by two figures. (Distance at which objects can be
seen in daylight or at which lights of a specified intensity can be
seen at night.)

Present Weather, 1.e. the weather at the time of observation.

Past Weather, i.e. weather since last observation

Pressure in millibars and tenths (initial g or 10 omitted), e.g. 998-0 mb.
coded as 980 ; 1014'7 mb. as 147.

Temperature of air in whole degrees Fahrenheit.
below o°F. are subtracted from 1oco for coding.)

Amount of Low Cloud.

Form of Low Cloud.

Height of Low Cloud.

Form of Middle Cloud.

Form of High Cloud.

Course of ship.

Speed of ship.

Characteristic of barometric tendency during the period of three
hours preceding the time of observation.

Amount of barometric tendency during the three hours preceding the
time of observation expressed in tenths of a millibar (tendency
not greater than g'9g mb.). e.g. tendency = 96 mb., pp = g6.

Amount of barometric tendency during the three hours preceding the
time of observation expressed in tenths of a millibar (tendency
greater than g9 mb.). In this case, an additional group (99ppp)
is added after the tendency group (dsvsapp), pp then being coded
as 99 ; e.g. tendency = 10°'3mb., ds = 2, v§ = 4, a = 8, then
dsvsapp 99ppp is coded as 24899 gg103.

Amount of Significant Cloud Layer.

Type of Significant Cloud.

Height of Significant Cloud base expressed in two figures.

(Temperatures

For use in describing ** Special Phenomena.”

Difference between the air temperature and the sea temperature in
°F. If the air temperature 1s below the sea temperature, 50 is
added to the numerical value of the difference for coding the
report.

Temperature of Dew Point in whole degrees Fahrenheit.

Direction from which waves come.

Period of waves.

Height of waves.

Kind of ice.

Effect of ice on navigation.

Bearing of ice limit.

Distance to ice limit from reporting ship.

Orientation of ice limit.

code achieves, for the first time, a uniform type of message from

both ship and shore stations. For this reason in the case of certain elements
(ff, VV, hshg) provision is made for a higher degree of accuracy than is
normally attainable at sea. Observers at land stations, while using the same
form of code, can report with the higher degree of precision permitted by the
more favourable conditions ashore.

The following notes are intended to indicate more precisely how observers
should code their messages, bearing in mind the limitations at sea, and to
offer some explanation of the advantages afforded by the new code.

The first six groups should be reported on all occasions.

Any of the
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remaining groups may be omitted if the relevant information is lacking. If
the group dsvsapp is omitted 30 must be added to the value of GG.

The group 8NsChshs gives additional cloud information not necessarily
included in the group NinCrhCuCa. Its use is not obligatory, however, and
Selected Ships may omit the group at their discretion.

Group gSpSespsp is intended solely for the use of land stations and Ocean
Weather Ships. It should not be reported by Selected Ships.

Wind Observations

Wind direction in tens of degrees instead of points is a new departure
which should not offer any difficulty. All that is involved is a change of
scale from o0—32 to 0-36.

Wind speed will henceforth be reported in knots. It is not suggested,
however, that the marine observer should observe in knots, but that he should
continue his present practice of estimating in Beaufort Force, later converting
this to knots by means of a suitable table.

These changes mean that all wind data, at the surface as well as in the
upper air, are now expressed in the same units, degrees and knots.

Visibility Observations

The demand for increasingly accurate observations of visibility from land
stations has led inevitably to the introduction of a two-figure scale.
Uniformity of procedure entails the corresponding use of this code at sea.
Provision is made, however, for the lesser degree of accuracy of visibility
observations at sea, by the introduction of the decade go—gg.

go less than 5o yards
91 50 yards

92 200 yards

93 500 yards

94 1000 yards

95 1 nautical mile
96 2 nautical miles
97 5 nautical miles
98 10 nautical miles
99 25 nautical miles.

The use of these code figures should not present any more difficulty than
is experienced with the current scale.

Barometric Pressure

Observations of barometric pressure will be reported to the same degree
of accuracy as they are entered in the log, i.e. to one-tenth of a millibar.

Thus : 10107 mb. will be coded as 107

995 -4 mb. will be coded as 954.

Barometric Tendency

The code provides for barometric tendency to be reported directly in
tenths of millibars. When the tendency exceeds g-g mb., pp is coded as g9
and an additional group ggppp is inserted after the normal tendency group,
ppp then being the actual tendency expressed in tenths of millibars.

Cloud Observations

Amounts of cloud will be estimated in eighths. As the code is direct
reading, the code figure is always represented by the number expressing the
amount ; thus £ is coded as 3. Code figure ¢ may be used when the sky is
obscured or when darkness prevents an observation being made.
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The scales for reporting the type of Low, Middle and High cloud have
been slightly modified and care should be taken to consult the new definitions
rather than to rely on a memory of the old versions.

Only the height of base of Low cloud need normally be reported and the
code remains unchanged. Provision has been made, however, for reporting
additional cloud information using the group 8NsChshs, repeated as
necessary. This group will be used chiefly by land stations and Ocean
Weather Ships. We define the *“ Significant Cloud Layer(s) ”” as follows :

(i) the lowest layer of cloud below 20,000 ft. covering more than half the
sky ; and
(ii) the lowest layer of cloud, if any, below the layer (1).
If the layers (i) and (ii) are both present they are both reported,
two separate groups being used.
(i11) If no layer of cloud below 20,000 ft. covers more than half the sky, the
significant cloud layer is the lowest layer of cloud below 20,000 ft.

The height of the significant cloud layer is given in a two-figure code
allowing a high degree of precision (heights below 8,000 ft. can be reported
to the nearest 50 ft.).

“The reporting of significant cloud may on occasions be of considerable
use to aircraft, and it is for their benefit that this new method of reporting
has been introduced. In some cases information given in the normal cloud
group may be duplicated, no real additional information being afforded by
the significant cloud group. Fcr this reason the reporting of this group
should not be regarded as obligatory but rather as desirable in certain
circumstances.

Sea temperature

The method of reporting sea temperature differs in the new code from that
adopted in the current code (F*233). It has the advantage of greater
simplicity and does not necessitate consulting a scale.

Two figures TsT's are reported and these are derived as follows :

TsTs represents the difference between the air temperature and the sea
temperature expressed in whole degrees Fahrenheit. If the air temperature is
below the sea temperature, 50 is added to the numerical value of the difference
for coding the report, e.g. if the air temperature is 5°F. above the sea tempera-
ture TsTs = o5 ; if the air temperature is 17°F. below the sea temperature,
the coded value is 67.

Wave observations

The reporting of sea and swell as separate elements of observations is not
required in the new code. Instead, observers are asked to report measure-
ments or careful estimates of the characteristics of each discernible train of
waves. These characteristics are :

dwdw — direction from which the waves come
P, — period of the waves
H. — height of the waves.

The direction is reported as follows :
oo — calm (no waves).
01-36 Direction from which the waves come in tens of degrees from
o10° through 09o° to 360° where o1 = 10° and 36 = 360°.
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When the waves are confused and the direction is indeterminate the
figures 40 are reported.

By period of the waves is meant the time required for the passage of
successive wave crests or successive troughs at a given point of observation.
The code for Py is as follows :

PERIOD

5 seconds or less

5-7 seconds

7-9 seconds

9-11 seconds
11-13 seconds
13-15 seconds
15-17 seconds
17-19 seconds
19-21 seconds
Over 21 seconds
Calm or period unable to be determined.
If the period is an exact number of seconds (odd) then the lower code

figure is taken. For example, a period of 11 seconds would be coded as 5.

Periods of less than 5 seconds are of relatively small importance and for
this reason are not given separate code figures. Throughout the main body
of the code it will be noticed that the average period of each range is
numerically twice the corresponding code figure.

Period can be either measured by means of a stop-watch or estimated by
counting seconds. Precise instructions will be issued to ensure that all
observers follow the same technique of observation. This is of the utmost
importance.

The estimation of height may be very difficult at times and, as with period,
a strict adherence to the official instructions for observing is essential. In
the table for Hw which follows, heights in metres have been included solely
to show how the scale was constructed and how the corresponding equivalents
in feet have been derived.

M-ooooqc\m.p.uu:c

H. Mean height H. Mean height
(Add so0 to d.d.)
metres feet metres feet
o } 1 o) 5 16
I 3 1} I 53 17%
2 I 3 2 6 19
3 13 5 3 6} 21
4 2 61 4 7 224
5 23} 8 5 7% 24
6 3 9% 6 8 254
7 33 11 7 8% 27
8 4 13 8 9 29
9 4} 14 9 9 30%

Note.—For heights over 4§ metres (15 ft.) 50 is added to d.d..

The code figure in each case provides for a range of heights, thus :—
1 = } metre to § metre or 1 ft. to z ft.
9 = 4% metres to 43 metres or 134 ft. to 15 ft.

For heights over 31 ft. the wave height should be reported as the greatest
height that can be reported by the code (31 ft.), followed by the word waves
and the actual height of the wave in feet.
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If a wave height lies exactly midway between the heights corresponding to
two code figures, the lower code figure should be reported.

Ice Observations

For the first time, ice observations are to be included in the synoptic code.
Only occasionally will British ships be called upon to use this particular
group ; but other countries, such as Norway, will probably find it convenient
to have ice data reported in this way.

It should be noted that the reporting of ice data as part of the synoptic
code does not detract in any way from the responsibility of ships’ captains
to report ice in plain language in accordance with the Convention for the
Safety of Life at Sea.

The code provides for the reporting of the following elements :

C2 Description of kind of ice.

K Effect of the ice on navigation.

d, Bearing of ice limit.

r  Distance to ice limit from reporting ship.
e Orientation of ice limit.

The description of ice does not include bergs and it is therefore recom-
mended that reporting ships should add, in plain language, to their synoptic
weather report, the number of icebergs seen at the synoptic hour (e.g.
3 bergs).

The new code will admittedly make more demands on the time and
capability of the marine observer. On the other hand the achievement of
one universal code which may stand the test of time is of real value.

Revised instructions and logbooks for reporting ships are in course of
preparation and will be issued in good time, enabling observers to become
familiar with all aspects of the code before its date of introduction, 1st January,

1949.

OBSERVING WEATHER AT SEA
(IV) Observation of Cloud Forms

BY E. W. BARLOW, B.SC,

The purpose of this short article is to give some hints on cloud form
observation to those observing cloud at sea. Some knowledge of the ten
main cloud types, internationally accepted and used, is presumed. The
difficulty in cloud identification arises mainly from the fact that clouds may
assume an almost infinite variety of form, and that the classification of these
forms, if it is to be of practical use for the average observer, whether at sea
or on land, must be quite a simple one. Every one of the ten main types has
its own characteristic, which distinguishes it from the other nine, but most
of the types have to cover many minor varieties of form or structure, and
even, in some cases, major variations.

Cirrus is one of the most individual clouds, but when unobstructed by
other lower cloud it is one of the easiest to recognise on account of its
feathery, branching or wispy form, silvery-white and clear-cut against the
blue of the sky. Its several major varieties of form, and innumerable minor
ones, are therefore no hindrance to its identification. Fully-developed
cumulonimbi (thunderclouds) when seen from a distance, in profile, are
unmistakable on account of their towering height and very solid appearance,
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though each has its own individuality of form. The flat-topped mass of
cirrus by which a thundercloud is often capped is easy of recognition when it
has been seen once or twice, in spite of the fact that it varies considerably in
size and shape on different occasions.

Altocumulus is perhaps the type that will offer the greatest difficulty in
the long run. It has to be distinguished on the one hand from stratocumulus,
a type of similar general form, but lower in height above the ground and
usually composed of cloudlets which appear to be larger, and on the other
hand from cirrocumulus, a similar type of greater height than altocumulus
and composed of cloudlets that appear very small. The altocumulus cloudlets
nevertheless cover a very considerable range of size on different occasions ;
their form may be circular, oval, very elongated or lozenge-shaped and many
varieties of their arrangement and degree of proximity occur, including
parallel lines, diverging lines and wave-form patterns. 'T'he clouds composing
some forms of lenticular altocumulus may be larger than the average strato-
cumulus cloudlet, but are usually well-separated from each other.

Cirrostratus, altostratus, stratus and nimbostratus are easier to discriminate.
These sheet clouds, especially the first three, are more or less formless and
therefore show little in the way of minor varieties, except for patches, usually
indefinite in form, of different densities. This patchiness, due to the inequality
of light transmitted through different parts of the cloud, is most marked, in
general, in nimbostratus. Nimbostratus is easy to recognise, being the over-
cast, lowering, dark sky of bad weather, often with rain falling. Stratus is
also an obviously very low cloud, less dark and much less threatemng in
appearance. At the other extreme, cirrostratus is recognisable, either in its
most tenuous form as a uniform milkiness, showing some of the blue colour
of the sky through it, or its denser forms which are obviously high cloud and
still partake of the general silvery appearance of the cirrus types, by transmit-
ting a very considerable amount of light. Altostratus is denser and greyer
and not silvery in character. The only difficulty is that altostratus can exist
in different densities and that the denser forms of cirrostratus may not be
distinguishable from the lighter forms of altostratus. The denser forms
of altostratus similarly grade into nimbostratus.

Cumulus cloud is usually, but not always, seen against blue sky and is
distinguished by its flat base, rounded top and its appearance of having
vertical height. It often looks very hard-edged and the larger clouds may
show strong contrasts of light and shade. Cumulus presents ne special
difhiculty, although its size and vertical height vary very much, from a small
cloudlet, when convection is beginning on a summer’s day, to a massive
heavy-looking cloud with its top a multitude of small curves. A cumulus
may continue to grow upward until it becomes a cumulonimbus and it is
sometimes doubtful which to record when it is in an intermediate stage. In
general an experienced observer can tell when the ratio of height to width
has increased beyond that of the cumulus form. The cloud is unquestionably
cumulonimbus if either (i) it has a cirrus anvil, though all do not reach this
stage ; (i1) if when viewed from a distance streaks of precipitation are seen
between the base of the cloud and the ground. There is no precipitation
from a cumulus.

When small cumuli form in a blue sky and grow in size and number they
may subsequently cover the sky or a large part of it, in which case if they
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were in sufficiently close contact the whole would rightly be called strato-
cumulus. Here again is the difficulty of the intermediate stage, but it is not
of much practical importance.

It may be helpful to know that only two cloud types can give steady or
widespread rain (or snow), altostratus and nimbostratus. Where nimbo-
stratus is present with altostratus above it, as in the case of the mass of
superimposed cloud of all heights occurring in a depression, the rain reaching
the ground may be coming from both clouds, or only from the altostratus,
falling through the nimbostratus. The only other cloud which can give
heavy (though not widespread) rain is cumulonimbus. The three cirrus
types and altocumulus and cumulus never give precipitation, and stratus
very seldom, and then only a light drizzle.

Cloud may be formed at any height up to 40,000 ft. or more in temperate
latitudes and go,000 ft. or more in tropical latitudes. Just as varieties of
form must be grouped to get a sufficiently simple classification, so must
varieties of height. 'The ten types allow a grouping into three ranges of
height : (1) High cloud, over 18,000 ft. ; (ii) Middle cloud, 8,000-18,000 ft. ;
(iii) Low cloud, below 8,000 ft. These values are for temperate regions, but
must be regarded only as approximate. Middle cloud types may sometimes
occur a little below 8,000 ft. and high cloud types a little below 18,000 ft.

The following way of regarding the ten cloud types may be found useful
to an observer who has studied their definitions and the accompanying
photographs, but who has not yet had much experience in cloud identification.
If we start by separating out the two types, cumulus and cumulonimbus,
which have appreciable or marked vertical height in comparison with their
horizontal extent, sometimes called “ heap ” clouds, there remain eight.
Six of these eight are true layer or sheet clouds having little thickness ; they
can be grouped thus: (i) Cirrostratus, Altostratus, Stratus; (ii) Cirro-
cumulus, Altocumulus, Cumulus. Clouds of the first group, each containing
the name stratus, are unbroken sheets (not necessarily covering the whole
sky) at each of the three heights, high, middle and low. Clouds of the second
group, each containing the name cumulus, consist of sheets composed of
separate more or less rounded cloudlets, in close or fairly close proximity ;
there is again one type of this cloud for each of the three heights. There
remain only cirrus and nimbostratus, usually regarded also as sheet clouds
but which are not truly so. The individual forms of cirrus seldom group
together to form anything resembling a sheet of cloud, and furthermore
some of the forms do not lie horizontal. Nimbostratus is unique in that it
is not a true cloud type; it is only the visible under-surface of a cloud
extending to all heights and therefore up to several miles thick. This may be
either the great cloud mass of a depression, or a cumulonimbus, and without
further remarks the use of the name nimbostratus does not tell us which.

It is fortunate that cloud types remain essentially the same all the world
over, but there are regions where some are especially common, while others
are absent or infrequent. For example, the voyage from England to South
Africa begins in the temperate region where all cloud types can occur. On
passing into the North Atlantic trade wind region the change is very notice-
able, isolated small flattish *‘ trade cumulus " in a blue sky being the usual
experience. In the southern part of this region towards the doldrums the
cumuli begin to pile up vertically, leading to the great cumulonimbi of
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equatorial regions, which may have even more massive form and greater
height than those of temperate regions. Passing out of this region the ship
enters that of the south-east trades and finally approaches the south temperate
region, with skies similar to the corresponding northern regions.

Cloud photographs chosen to illustrate the types are selected to show the
typical form, or one of the typical forms, of each type. As already stated,
the variations of form are innumerable so that the cloud seen at any time
usually differs more or less from the photograph. With experience, many of
these variations come to be recognised as variations of one type, but in other
cases the cloud form is actually one that is intermediate between two types.
It 1s obvious that such intermediate forms must occur, since in the processes
of cloud development, change and dissipation, one type may actually be
transformed into another. For example, a sky of pure cirrus may be seen,
or one of pure cirrostratus. On another occasion the sky may be a mixed
one of cirrus and cirrostratus in different parts of the sky, or it may be a sky
of cirrus actually being changed into cirrostratus, a true intermediate type.
In both these cases the entry in the log column would be * Ci., Cs.”, but in
the latter case the fact that the change was taking place should be noted in
the *“ Remarks ”’ column. As another example, cirrostratus may be gradually
transformed into altostratus and this in turn may develop into nimbostratus.

The observer should not be disheartened if he feels unable to ‘‘ place ”’ a
cloud variation or transition stage. Some of them would baffle the greatest
expert, who might not venture an opinion unless he had had the chance of
seeing what the cloud was like previously and also what it was at a later time.
Observation of the gradual changes of cloud form, whether it be changing
from one definite type to another or not, *“ cloud history ", in fact, is of the
greatest importance in the endeavour to name clouds correctly, and it implies
that as a matter of interest the sky should be watched from time to time
between the actual hours of observation. In the case of the relatively rare
type, cirrocumulus, observers are in fact asked not to record it, unless it has
been seen to have developed from cirrus, the reason being that altocumulus
composed of very small cloudlets occasionally occurs and might be mistaken
for it, if the cloud’s history is unknown.

One difficulty in cloud identification arises from the effects of perspective.
Whether clouds are of one type only, or of mixed or intermediate types,
those near the horizon will be flattened and bunched together by perspective
and so will not look the same as clouds of the same actual form at higher
altitudes.

The actual skies observed are often complex, sometimes extremely so,
with clouds of several different types, which may at different levels largely
obscure one another. The identification of the particular types seen on a
given occasion is only a part of cloud observation. It has been found that
the occurrence of certain cloud forms alone, or in conjunction with others,
and the way the clouds are organised or distributed in the sky is of particular
significance in regard to the state of weather at the time and the probable
changes of weather to be expected. The nature of the changes of cloud form
or type observed to be occurring, and even in some cases the altitude of the
cloud above the horizon, also affect what may be called ** the state of the sky .
It is these states of sky which are recorded in the coded messages for trans-
mission by W/T, since they are what is important to the forecaster receiving
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the message. 'The definition of states of sky in the code have to make use of
the names of cloud types, so that experience of cloud identification is a
necessary preliminary to the recognition of the states of sky required for
coding. Apart from coding requirements, the observer will find it interesting
to gain experience in relating the sky state to present and future weather.
In the days when there were no meteorological services or forecasts and no
names for the different clouds, this was done instinctively by the old-time
seamen, shepherds and others working in the open. They became quite
weather-wise by long familiarity with the sky and its changes. They were
recognising and noting the significance of the whole changing  cloud-
picture "’ that we now call the state of the sky.

As examples of different states of the sky the following may be mentioned :
(1) fine weather cirrus; (ii) the cirrus sky in advance of an oncoming
depression ; (iii) cirrus changmg to cirrostratus, or cirrostratus changing to
altostratus in advance of a depression ; (iv) the state of the sky in polar air
after the cold front of a depression has passed. The sky may be largely
cloudless, with occasional cumulonimbus, giving showers of rain or hail,
(v) the thundery sky.

In the later stages of a thunderstorm when the sky is still overcast by the
cumulonimbus overhead, the visible part of the lower cloud often assumes
many strange and chaotic forms. It i1s of no use to try to identify these
individual forms on the classification of the ten types, in most cases. On
such an occasion gve can therefore easily recognise the state of the sky as
thundery but cannot define the forms of the actual lower or middle clouds
seen.

A cumulonimbus may be regarded as a *‘ cloud factory ”, as in the process
of spreading out of the higher parts, and in the subsequent decay of the
whole, patches of cloud or cloud layers may be formed and spread out at all
levels round it. These associated clouds may quite frequently be seen
when viewing a cumulonimbus in the distance, and are usually easily
identified.

PERSONNEL

OBITUARY.—A distinguished figure in the Merchant Navy, CAPTAIN
ROBERT OLDRIEVE PUTT, C.B.E., Commodore Master of the British Tanker
Company (the shipping organisation of the Anglo-Iranian Oil Co., Ltd.). died
suddenly at sea on 14th December while in command of the M.V. British Isles, one
of the newest of the Company’s ships, which was launched in March this year.

Captain Putt was born at Exmouth 57 years ago and served his seagoing apprentice-
ship with Messrs. Frank C. Strick & Company. He subsequently served as an officer
with Messrs. C. T. Bowring & Company and Messrs. Houlder Bros. & Company.
He joined the British Tanker Company in 1917 as Chief Officer of the old S.S.
British Isles. Thus by coincidence his first and last ships in the Company’s service
bore the same name. He was premoted to command in 1918 and in June 1937 he
was promoted to Senior Post Master (one of the six senior Masters post in the B.'T.C.).
In July 1945 he was appointed Commodore Master. He was awarded the C.B.E. in
the New Year’'s Honours of 1946. Although he saw war service in many dangerous
waters, none of the ships he commanded was sunk.

Captain Putt rendered most valuable service as a voluntary marine observer for
many years. Meteorological observations of the highest quality have been recorded
aboard the ships under his command since 1g21.

With the death of this old associate of ours, we in the Marine Branch feel a deep
sense of personal loss,

J. H.
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Great Britain.

MARID SHIPS

‘The following is a list of ships voluntarily observing and reporting sea temperatures from coastal waters of

Captains are requested to point out any errors or omissions in the list.

NAME OF VESSEL CAPTAIN OWNERS
Acerington R, Good British Railways (Harwich).
Actuality J. Lewis F. T. Everard & Sons, Ltd.

Adjutant .. K. R. Nichols . . General Steam Nav. Co., Ltd.
Alouette e L. G. Horsham General Steam Nav. Co., Ltd.
Antwerp R. V. Adams British Railways (Harwich).
Ariosto . — Reeves, 0.B. E D.S. C Ellerman’s Wilson Line, Ltd.
Atlantic Coast F. .. Coast Lines, Ltd.
Baltraffic F. Waldran United Baltic Corporation, Ltd.
Belvina J. Phillip London & Edinbur h 8.8. Co., Ltd.
Bucklaw W. Dunnet G. Gilbson & Co,
Bury J. L. Davison British Railways (Harwxch)

Cambria .. A. Marsh . British Railways (Holyhead).
Clyde Coast .. D, Cowan Coast Lines, Ltd.
Coldharbour G. L. Hethenngton . | Coastwise Colliers, Ltd.
Coldridge Coastwise Colliers, Ltd.
Corfen E. Allen Cory Colliers, Ltd.
Corfleet R. J. Barrow Cory Maritime, Ltd.
Corfoss A. Gr elﬂ'enhagen ‘M.B.E. Cory Colliers, Ltd.
Cormist H. H. Horley . | Cory Colliers, Ltd.
Cormoat R. B. Armstrong Cory Colliers, Litd.
Crane E. C. Paynter, D.S.C General Steam Nav. Co., Ltd.
Deﬂb:gh Coast’ E. C. Maddrell Coast Lines, Ltd,

K. t General Steam Nav. Co., Ltd.

Duke of Argyll W Thompson British Railways éHeysham).
Duke of Lancaster J. Irwin, R.D,, Cdr. R N.R. British Railways (Heysham).
Duke of Rothesay F. Ardern, D. 8.C.. British Railways (Heyshamy).
Duke of York British Railways (Heysham).
Eastern Coast R. E. Hoit .. Coast Lines, Ltd.
Edina W. Inglis Dundee, Perth & London S.S, Co., Ltd.
Eildon .. .. W. Jeffrey‘ .- G. Gibson & Co., Ltd.
Falcon .. - Kel General Steam Nav. Co., Ltd.
Goldfinch . W, Lockhart General Steam Nav. Co,, Ltd.
Granta D. A. Hunter Granta S.S. Co., Ltd.
Guernsey Coast F. Lucas, M.B.E. British Channel Islands S.S. Co., Ltd.
Harrogate . .. C. H. Tully Wilson’s & N.E. Railway S.5. Co Ltd.
Highwood .. .. J. Coupland High Hook S.5. Co., Ltd.
Hirondelle .. . — Klamp General Steam Nav, Co., Ltd.
Isle of Guernsey F. Frent .. British Railways Southampton)
Isle of Fersey A. L. Light British Railways {(Southampton).
Isle of Sark .. W. F. Mason, O.BE. British Railways {(Southampton).
Lairdsburn J. McColl .. Burns & Laird Lines, Ltd.
Latrdswood .. ¥. McGuggan Bumns & Laird Lines, Ltd.
Lancashire Coast J. B. Clarke Coast Lines, Ltd,
Lapwing . K. R. Nichoils General Steam Nav. Co., Ltd.
London Merchant C. A. Piper London Scottish Lines.
Mallard . H. Clayton .. General Steam Nav, Co., Ltd.
Medway Coast E. A. Jones Coast Lines, Ltd.
Melrose Abbey JI‘ Laverack Hull & Netherlands 5.S. Co., Ltd.
Minna . Mather .. Scottish Home Department (Fishery Division).
Moray Coast’ E. Griffiths Coast Lines, Ltd.
Northern Coast Coast Lines, Ltd.
QOcean Coast . . .. J. Webber .. Coast Lines, Ltd.
Qtterhound .. o A, M. Kepnedy Coastal Tankers, Lid.
Pass of Ballater . R. Reid .. Bulk Oil 8.8, Co., Ltd.
Persian Coast .e T. Taylor Tyne, Tees 5.S. Co Ltd.
Petrel . - Tomlin General Steam Nav. Co Ltd.
Plover J. F. Casey General Steam Nav. Co Ltd.
Princess Maud British Railways (Stranraer)
Reval Daffodil A. Paterson, D.5.C General Steam Nav. Co., Ltd.
St. Andrew .. Fishguard & Rosslare Raﬂway & Harbour Co.
St. Fulien .. L.J. Rlchardson British Railways (Cardiff
Salerno . A. Morrill .. Ellerman’s Wilson Line, Lt
Scottish Co- operator T. Robertson Scottish Co-operative Wholesale Society.
Selby . A. W. Johnson .. | Wilson’s & N.E. Railway S.S. Co., Ltd.
Slieve Baun . . J. Hughes . British Railways (Heysham).
Slieve Bearnagh A. E. Willmott, D.S. C

Slieve Bloom
Slieve League
Slieve More ..
Southern Coast
Stork
Supremity
Tern ..
Wandle ..
Welsh Coast . .

R.D,, Cdr. R.N.R,

S Phillips
G.J. Manmng

qurk

. Carr

. F. Wilson’

. Thain .

‘gl Comey, M B E

ol

British Railways (Heysham).

British Railways gHeysham).
British Railways (Heysham).
Coast Lines, Ltd.

General Steam Nav. Co., Ltd.
F. T. Everard & Sons, Ltd.
General Steam Nav. Co., Ltd,
Wandsworth & District Gas Co.
Coast Lines, Ltd.
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LIGHT VESSELS

The following Light Vessels voluntarily observe and report from ccastal waters of Great Britain.

NAME OF VESSEL MASTER

East Goodwin .. .. | A. Giblin

Humber . .. -

Rovad Sovereig
overeign .. .-

Shipwash .. .. .. | H. L. Neale

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.

The Marine Observer is addressed to the Captain, S.S./M.V..................... ,
c/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 captains of ships, contains information
which is required for the conduct of meteorological work at sea, and is most
effective if received by the captains 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 observing ships plying
in regions where ice may be encountered, and this form may be supplied to the
captain of any British ship on application to a Port Meteorological Officer
or Merchant Navy Agent.

Regular observing ships using the Trans-North Atlantic tracks are
requested to send in these forms, not only when ice is encountered, but also
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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.

Return 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.

Great Britain
Transmission of Routine Wireless Weather Messages

When in the reporting area “ Great Britain”’ and transmitting weather
messages through British shore stations, observing ships are requested,
forthwith, to address their reports to * Weather Wire London *’ instead of
to ““ Weather Telex Dunstable ”* as previously.

Hong Kong
Transmission of Routine Wireless Weather Messages

When in the reporting area “ Hong Kong ’ and unable to contact the detailed
radio station Cape D’Aguilar (VPS), observing ships transmitting their
messages via Singapore (GYL) are requested to address them to “ Royal
Observatory, Hong Kong *’ to ensure that they are forwarded to Hong Kong.

Meteorological Services for Shipping

Captains of British ships are requested to notify the Marine Branch of the
Meteorological Office of areas in which meteorological services for shipping
appear inadequate. Suggestions for the improvement of these services are
always welcome.

Excellent Awards

Prior to the war, it was the practice of the British Meteorological Office to
make awards to Captains and principal Observing Officers of those Voluntary
Observing Ships recruited within the United Kingdom whose work had
been “ excellent” for not less than a certain period during each year. The
award took the form of a suitably inscribed bound copy of The Marine
Observer. '

In future, instead of bound copies of The Marine Observer it has been
decided to award books on meteorological or other suitable professional
subjects each year. Occasionally, meteorological or navigational instruments
may be substituted for books. Senior Radio Officers will also share in
these awards.

The above awards will be presented on work performed between 1st April
and 31st March each year, commencing with the year ended 31st March, 1948.
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TRANSMISSION OF WEATHER MESSAGES
THROUGH DETAILED STATIONS

When transmitting routine weather messages to Meteorological Services,
observing ships are specially requested to transmit only through the radio
stations detailed in Part II of the ‘“ Marine Observer’s Guide.”

When in a reporting area, messages should be transmitted only through
the radio stations appropriate to that area (except when using Area Stations
for short-wave transmissions).

Transmission of reports through stations other than those detailed, or
through stations outside the appropriate reporting area may involve
complications in the payment of telegraphic charges.

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.

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

The list of observing ships 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.

Captains of observing ships are requested to return their Fair Logbooks
(Form g11) when full, or when insufficient space remains for the recording of
observations during a further complete passage, to the Meteorological Office.

Pages from the Coded Messages Record (Form g11A), when filled, or at
the end of each voyage, should be detached, folded, and returned to the
Meteorological Office.

The Port Meteorologlcal Officers and Merchant Navy Agents inspect
instruments quarterly, when possible, and they will replace, as necessary,
any gear lent by the Meteorological Office. These officers  will also check
the accuracy of ship’s barometers.



GREAT BRITAIN—LOCAL WEATHER FORECASTS

Masters of ships and others ipterested in the movements of shipping and in
the loading and discharging of cargo can obtain local weather forecasts from
the forecast centre nearest to the port, free of charge.

The addresses and telephone numbers of the forecast centres nearest to
the main ports of Great Britain are given below.

PORT ADDRESS OF NEAREST FORECAST CENTRE TELEPHONE No.
L4

Aberdeen The Meteorological Officer, Dyce Airport, Aberdeenshire Dyce 332. Ex. 70

Bristol The Meteorological Officer, Bristol Airport, Whitchurch, Bristol Bristol 26451. Ex. 22

Cardiff The Senior Meteorological Officer, Overseas Aircraft Contrel, | Gloucester 4465/6/7.
Royal Air Force, Eastern Avenue, Barnwood, Gloucester Ex. 110/1.

Dundee ‘The Meteorological Officer, Royal Air Force, Leuchars, Fife Leucclixar:6 27t. Ex. 21

and 106,

Falmouth The Senior Meteorological Officer, H.Q. 19 Group, Royal Air | Plymouth 61zo01r or
Force, Mount Wise, Plymouth, Devon 61101. ExX. 109/110.

Glasgow The Meteorological Officer, Renfrew Airport, Renfrewshire Renf;'ew z2352. Ex.

21/3.

Hartlepool The Senior Meteorological Officer, Royal Air Force, Watnall, | Nottingham 45731/s.
Nottingham Ex. 230/1.

Hull The Senior Meteorological Officer, H.Q. No. 1 Group Royal Air | Bawtry 363/7. Ex. 6
Force, Bawtry, Doncaster, Yorkshire and 100,

Inverness The Senior Meteorological Officer, Royal Air Force, Raigmore, | Inverness 1853/8. Ex.
Inverness 61x/2.

Leith The Meteorological Officer, Edinburgh (Turnhouse) Airport, | Edinburgh 66635. Ex.
Edinburgh, 12 6.

London The Director, Meteorological Office, Air Ministry, Kingsway, | Holborn 3434. Ex.
London, W.C.2 629.

Liverpool The Senior Meteorological Officer, Speke Airport, Liverpool, 19 Garston 1240. Ex. 14.

Milford Haven

The Senior Meteorological Officer, H.Q. No. 19 Group Royal Air
Force, Mount Wise, Plymouth, Devon

Plymouth 61201 or
61to1. Ex. 109/110,

Newcastle The Senior Meteorological Officer, Royal Air Force, Watnall, | Nottingham 45731,
Nottingham Ex. 230/x.
Plymouth The Senior Meteorological Officer, H.Q. No. 19 Group Royal Air | Plymouth 61201 or
Force, Mount Wise, Plymouth, Devon 61101. Ex. 109/110.
Southampton The Senior Meteorological Officer, Southampton Aitport Eastleigh 87228. Ex.
10.
Swansea The Senior Meteorological Officer, Overseas Aircraft Control, | Gloucester 4465/6/7.

Royal Air Force, Eastern Avenue, Barnwood, Gloucester
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NAUTICAL OFFICERS AND AGENTS OF THE MARINE DIVISION
OF THE METEOROLOGICAL OFFICE, GREAT BRITAIN
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 Thomas Hastie & Son, 2—4, Tullis Street,
Bridgeton, Glasgow. (Telephone: Bridgeton 321g).

Forth

Captain G. More, * Craigneuk ”’, Dechmont, West Lothian. (Telephone :
Dechmont 1g).

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-
Tyne. (Telephone : Newcastle 23203).
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OFFICERS OF THE METEOROLOGICAL SERVICE OF CANADA

Headquarters

Controller, Meteorological Division, Department of Transport, 315 Bloor
Street W., Toronto 3.

Halifax

O.1.C. Dominion Public Weather Office, Room 111, 8 Harvey Street,
Halifax, N.S. (Telephone : 3-8314).

Saint John
Mr. Francis N. Barnes, The Observatory, Saint John, N.B. (Telephone :
3-3500).

Vancouver

Mr. E. B. Shearman, 815 Bower Building, 543 Granville Street, Vancouver,
B.C. (Telephone : PAcific 3032).

XX









