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Foreword

THE essential function of a meteorological service in war is to provide advice
and information on the meteorological factors involved in strategic planning
and tactical operations and, as a corollary, to develop and maintain an adequate
technical service to meet those commitmenrts. Although the strategic planning
aspect is of the utmost importance, the necessary research and investigation
can be performed by a comparatively small staff ; the provision of meteorological
advice to meet the day-to-day tactical needs of Her Majesty’s Services, on the
other hand, requires a far reaching and flexible organisation.

During the war, the Meteorological Office provided the meteorological
information and advice to the Armed Forces at home and abroad, to Government
Departments and to essential services which were authorised to receive this
secret information. :

In the case of the Army and Air Force, the Meteorological Office had the
sole responsibility. In the case of the Navy, the Meteorological Office’s
responsibility was limited to the supply of the basic reports and the technical
deductions from them to the Naval Meteorological Service, which had the
responsibility of advising the Admiralty and supplying forecasts to H.M.
ships and naval shore establishments, other than Combined Headquarters,
where the Meteorological Office was responsible for providing the technical
staff and the technical advice.

To meet the needs of the Air Force and Army, meteorological offices had
been, or were subsequently, established at the Headquarters of the Commands,
Groups and Corps, and at most operational airfields, and at a number of
specialised Army Units.

In Overseas Commands, the Chief Meteorological Officer was effectively.
the meteorological Theatre Commander, dependent for general guidance and
supplies on his Headquarters in London, but with full technical responsibility
for the meteorological advice to the Armed Forces in his Theatre.
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Part 1

THE METEOROLOGICAL SERVICE
UP TO THE OUTBREAK OF WAR IN 1939







CHAPTER 1

THE PROVISION OF METEOROLOGICAL FACILITIES
PRIOR TO SEPTEMBER 1939

The Royal Air Force

When the Meteorological Office was incorporated in the Air Ministry in 1919,
the Royal Air Force was being rapidly reduced in strength, and, for a number
of years, liaison with the Air Staff and the Royal Air Force was effected normally
through the Director of Training. By 1929, however, closer liaison was clearly
needed and a conference on the supply of meteorological information to the
R.A.F., held in August of that year, recommended that a permament Royal
Air Force Meteorological Committee should be formed with representatives of
the Air Ministry branches and Commands concerned. Such a committee was
accordingly set up under the chairmanship of the Director of the Meteorological
Office as an advisory committee on technical matters.

The rapid expansion of the Royal Air Force from 1935 emphasised the need
for scmething more than a purely technical committee and, in January 1937,
the Chief of the Air Staff suggested the formation of a committee to consider
the policy problems involved. The Royal Air Force Meteorological Committee
then recommended that a Royal Air Force Meteorological Policy Committee
and a Royal Air Force Meteorological Technical Committee should be formed.
The terms of reference of the Policy Committee, which was under the chairman-
ship of the Assistant Chief of the Air Staff, were ‘ to ensure that the meteoro-
logical services are adequate to meet the needs of the Royal Air Force.! The
Technical Committee was intended to supersede the Royal Air Force
Meteorological Committee, and its duties were to advise the D.M.O. on any
technical questions which he might put toit. In practice, however, the Technical
Committee as such never functioned, its duties being performed by ad hoc
sub-committees of the Policy Committee. The Policy Committee held its
first meeting in March 1937 and continued to meet until December 1941 after
which it was allowed to lapse. It was resuscitated in June 1944 with extended
terms of reference.

Reorganisation to meet the Needs of the Royal Air Force at Home

_Prior to 1934, the policy had been to provide meteorological ‘ distributive ’
(i.e., forecasting) stations at night bombing and flying boat stations and at
flying training schools. No night duty was performed at these stations which
were open from 0600 G.M.T. (0400 G.M.T. in summer) until 1800 G.M.T. for
observational purposes, and from 0900 until 1700 clock time (1300 on Saturdays)
for forecasting purposes.! In October 1934, the A.0.C.-in-C., Air Defence of
Great Britain, suggested a reorganisation of the meteorological service in
which a group of airfields would be served by one meteorological centre operating
throughout the twenty-four hours.? This suggestion for a group system for

1 A .M. File 493840/24. 2 A.M. File S.35480.




meteorological offices was opportune as the Air Ministry were planning to

. replace the existing R.A.F. point to point W/T system by a teleprinter network,

and it was considered that a meteorological teleprinter system on the proposed
group basis could readily be superimposed on the R.A.F. network.

A first draft reorganisation, based on the group system and designed to mecet
the needs of both the Royal Air Force and Civil Aviation, was produced in
March 1935, It visualised a number of main meteorological centres distributed
over the country each in close contact with the Meteorological Office, Air
Ministry, and each acting as a distributor of data and forecasts to a group of
subsidiary offices. These latter were to be manned differently according to
their functions. In all, four different types of meteorological office were

proposed :—
Type A. The main centre of each group at which synoptic charts
would be prepared and forecasts made. The Type A Office would also be
responsible for making the normal synoptic observations.

Type B. A Type B office would meet the need where two or more
stations in the same vicinity each required forecasters. Only one of these
would have a Type A office, the others having Type B. The Type B office
would receive from the Type A office sufficient data to plot synoptic
charts and copies of the forecasts prepared at the Type A office. Observa-
tions for local use would be made and information supplied on demand.

Type C. Type C was intended for airfields at which synoptic charts,
and staff to explain them intelligently, were required although the actual
forecasts would be obtained from the appropriate Type A office.

Type D. A Type D office was to be provided at stations where no
synoptic charts were required. An assistant or observer would receive
current observations and forecasts from the appropriate Type A office
would be available to obtain special meteorological information required
at the airfield and would also make observations as required.

These four types of meteorological office formed the basis of all later schemes.
In the draft reorganisation, it was proposed to allot Type A or B offices to all
Area Headquarters, Flying Boat Stations and Flying Training Schools as
hitherto, Type C offices to night bomber stations which were near to a Type A
office, and Type D offices to each light bomber station to provide information
for cloud flying. No provision was made for meteorological offices on fighter
airfields. Fourteen main group centres were proposed, at eleven of which there
was already a distributive unit which could act as a Type A office. In addition,
six independent Type A offices were suggested as possible centres tor future
groups if required. The communications visualised for the scheme involved
the use of wireless from Air Ministry to the group centres, with teleprinters as a
desirable ultimate arrangement, and direct communication between the Type A
offices and their subsidiary offices, preferably by teleprinter.

This draft organisation was circulated for comment in Air Ministry and to
the Headquarters of the Air Defence of Great Britain, Inland Area and Coastal
Area.” As a result, a revised proposal was produced in December 1935, based
on Expansion Scheme C and on the proposed distribution of squadrons at the
end of the financial year 1938-89.  The fundamentals of the scheme were as
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before, but the changed organisation of the R.A.F. required a .reconsideration
of a number of problems. The revised proposals, which it was intended to put
into effect in step with the stages of the R.A.F. programme, wete as follows :—

Bomber Command. 24-hour forecasting centres with a senior technical
officer in charge of five forecasters at each heavy and medium group
headquarters.

Forecasting centres primarily for daylight hours with two forecasters
at each light bomber group headquarters. Type C offices at heavy and
medium bomber airfields.

Fighter Command. No decision was made as to the need for Type A
offices at fighter group headquarters andjor Fighter Command Head-
quarters,

No provision was made for meteorological offices on fighter airfields.

Coastal Command. Only existing Coastal Area Stations were shown in
the memorandum.

Training Command. No provision was made in the memorandum for
the flying training schools.

The proposal was approved provisionally by the Air Ministry in February
1936, on the assumption that it would be adapted to fit Expansion Schc.ame. F,
and was considered in detail at a conference in June 1936. The reorganisation
approved by the Treasury in April 1937, was designed to meet peace-time
meteorological requirements.!

The war-time requirements of the Royal Air Force at home had been
considered at a conference in May 1936, at which the revised proposals of
December 1935 were available. It wasagreed that the new peace-time proposals
would meet war-time requirements except that :—

(a) The Type 2 offices at fighter group headquarters would need to be
upgraded to Type 1.
(b) Each Coastal Command war station would require a meteorological
office, all Type 2 except for one Type 1.
This would probably involve nine additional Type 2 offices and

one Type 3 office.

Although the peace-time scheme had been approved, it could not be put into
effect until the necessary staff had been recruited and trained. In January 1937,
the D.M.O. suggested two possible interim arrangements :—

(@) The establishment of self-contained forecasting units (Type 3) on
selected aerodrome with W/T receivers and W/T personnel for the
reception of meteorological information broadcast from Air Ministry.
This would give a 44 hours service a week, divided between day
and pight service at the discretion of the Station Commander.

(5) The provision of 24-hour meteorological offices (Type 1) at three of the
following stations—Abingdon, Andover, Mildenhall, Cranwell and
Catterick—and instruct units to obtain information from the nearest
by telephone.

1 AM. File S.37271. From that time onwards, the main types of meteorological office
were denoted by figures instead of letters.
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The C.A.S. ruled that the first alternative should be adopted, and asked for
an estimate of the time required to complete the full Scheme. The D.M.O.
replied that the rate of expansion of the meteorological service had been
slowed down by the difficulty of obtaining the necessary scientific staff, by the
loss of trained professional staff to meet meteorological needs elsewhere and
to train recruits and by the need to give training in forecasting to a large
number of the existing assistants. As it took at least eighteen months to train
a man to issue independent forecasts, the expansion of the meteorological
service was bound to be slow. In March 1937, the D.M.O. estimat.cd that by
1 May 1937 all but two of the main forecasting stations and eight of the
subsidiary stations then required by the R.A.F. and civil aviation would have
been provided. By the first quarter of 1938, all the meteorologlcal stations
required by the R.A.F. and civil aviation would have been provided.

The general policy having been determined, the problem was la.rgcly one of
deciding the order in which meteorological offices should be established as the
R.AF. stations were opened and meteorological staff became available, and a
sub-committee of the R.A.F. Meteorological Policy Committee was set up to
deal with the question. This Priority sub-committee decided in August 1937
on a priority based on the following categories :— .

Class A: those which it was desirable to provide during the financial
year ending 31 March 1938.

Class B: those which it was desirable to provide during the first six
months of the financial year 1938-39.

Class C: those which should be provided during the second six months of
the financial year 1938-39.1

Within each category, the order of priority was as follows :— _

(4) Command and Group H.Q. meteorological offices, especially those of
Bomber Command.

(6) Bomber Command station requirements, the priority to be allotted
so that the staff available should be distributed over as wide a
geographical area as possible rather than meet the needs of cach
Bomber Group in turn. Lo

(c) Subsequently, as staff became available in larger numbers, individual
Bomber Group requirements were to be met, but, as in (b) above,
on a geographical basis.

A detailed priority list, based on the above principles, was drawn up and was
approved in September 1937, )

Up to then, the decision that the peace-time complements of the meteorological
offices at home would be adequate to meet war-time requirements had been
accepted as the basis on which staff requirements were computed, but a decision

: by the R.A.F. Meteorological Policy Committee that in war a 24-hour for

‘ seven days a week should be provided by the meteorological offices at ali

' operational R.A.F. war stations altered the whole scale of the staff problem.
It was estimated, on the basis that all staff would work eight hours a day for
seven days a week, that a minimum of 64 additional professional officers and
238 assistants would be required on the outbreak of war. This problem led
ultimately to the formation of the Meteorological Section of the R.A.F.V.R.

1 A.M. File S5.42164. 2 A.M. File S.32863.




The international crisis of September 1938 necessitated a further review
of priorities as there was still an acute shortage of meteorological staff.
It was agreed on 12 September 1938 to allocate the staff available for home
stations to provide 24-hour meteorological offices in the following order of
priority :—1

Priority 1: Bomber, Coastal, Fighter Command Headquarters, Bomber
and Reconnaissance Group Headquarters. .

Priority 2: Fighter Group Headquarters.
Priority 3: Bomber and G.R. war stations.

Special consideration was to be given within priority 3 to outlying stations
which were not in good communication with their Group Headquarters. A
statement? of the units which it was possible to provide was agreed, with a
few minor amendments, by the Commands.3 The staff moves needed to effect
the proposals were made on 28 and 29 September 1938, but on 8 October 1938,
the staff were ordered to revert to their home stations.

A sub-committee of the R.A.F. Meteorological Policy Committee prepared,
in November 1938, a revised peacetime priority list based on Expansion Schemes
F. and L. Shortage of staff was still the major difficulty and although the
formation of a meteorological section of the R.A.F.V.R. was sanctioned in
April 1939, its effect could not be felt for some time. Statements were prepared
in May 1939 of the immediate and ultimate R.A.F. war-time requirements
for meteorological offices* and the Air Staff ruled that the order of priority
in allocating staff in an emergency should be as follows —5

Priority 1: All Operational Command and Group Headquarters except
that Fighter Command could have reduced staff in the initial stages.

Priority 2: Bomber and General Reconnaissance war stations.
Priority 3: Fighter Command war stations.

Priority 4 : Training Command, except that Schools of Air Navigation
and Air Observer Schools should be left fully staffed. Personnel from
other stations in the Command could be used to make up the establish-
ments of the Operational Commands if required.

This order of priority remained in force until September 1939, and the final
moves of the staff to war stations were made on that basis.

Meteorological Facilities for the Royal Air Force Overseas

The meteorological needs of the R.A.F. overseas were met, in the main, by
the local governments and were outside the control of the Meteorological
Office. The Meteorological Office maintained establishments in Gibraltar,
Ma.lt.a, Egypt, Palestine, Transjordan and Iraq only,® while the meteorological
services for the R.A.F. in East Africa, Sudan, India, West Africa, Malaya
and Hong Kong were provided by the local governments. Liaison on matters of
policy was effected through the Dominions, India and Colonial Offices. The

1 A.M. File S.46303. 2 See Appendix 1. 3 A.M. File S.48136.
4 See Appendix 4. 5 A.M. File S.46303. 8 A M. File S.45260.
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following meteorological facilities were being provided for the R.A.F. overseas
in October 1938 :—
Gibraltar : A forecasting unit was established as Windmill Hill Flats
in October 1935 during the international crisis, and had been rectained
primarily to meet the needs of the Navy and Army at Gibraltar.

Malta: A forecasting unit has been established at Guardamangia in
1922 to provide meterological advice for the Services on the island. In
1927, the meteorological station was moved to St. John’s Cavalier.

Egypt : During the previous ten years, civilian Metecorological Office
staff had been maintaired in Egypt to meet the requirements of the
RAF. They were located at R.A.F, stations, the main centre being at
Heliopolis, with two sub-stations at Aboukir and Ismailia. It had been
recommended in 1935 that the Egyptian Government should eventually
assume responsibility for the supply of all meteorological information for
aviation in Egypt, including that for the R.A.F. It was visualised, however,
that the aviation meteorological service would continue to be controlled
by the Air Ministry for the next eight years and that, when control passed
to the Egyptian Government, a technical officer of the Meteorological
Office should be attached to Headquarters, Middle East, to act as liaison
officer with the Egyptian Meteorological Service.

Palestine-and Transjordan : The Palestine Meteorological Service which
was being formed by the Palestine Government with its main forecasting
centre at Lydda airport, was due to take over from Heliopolis, on 1 October
1938, the responsibility for aviation forecasts in Palestine and the area
extending to Egypt, Cyprus and the Iraq border. The Director of Civil
Aviation, Palestine, had also offered to supply by teleprinter all the
meteorological information required by the R.AF. at Ramleh, and to staff
the meteorological sub-office at Ramleh.

Irag: The Meteorological Office maintained a forecasting centre at
Habbaniya and a sub-office, which did not issue independent forecasts, at
Shaibah, The Iraqi meteorological service for civil aviation, which was
established in 1932, had its main forecasting centre at Baghdad and a
sub-office at Basra. Both the Director of the Iraqi Meteorological Service
and the officer-in-charge at Basra were seconded from the Meteorological
Office for duty with the Iraqi Government, but an Iraqi was expected to
replace the British Director within a few years.

Aden: The only meteorological service provided at Aden was an
observing unit maintained by the India Meteorological Department.
Meteorological staff had been posted to Aden during the crisis of October
1935 to open a forecasting unit but, despite the Admiralty and Air Council
view that a meteorological office at Aden was necessary in peace-time, the
meteorological staff were withdrawn in November 1936 because of the acute
shortage of meteorological staff elsewhere.!

_ East Africa: The East African Meteorological Service was established
in 1629, under the Conference of East African Governors, and met meteoro-
' logcd requirements in Kenya, Uganda, Tanganyika and Zanzibar.

1 A.M. Files S.28466 and S.36727.
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It was handicapped at first by the lack of international co-operation in
Africa, but rapid progress in building up an aviation forecasting service
followed the decision of the Meteorological Organisation in 1935 to set up
a regional commission for Africa.

Sudan : Towards the end of 1935, the Sudan Government had
established its own meteorological service, which was reinforced temporarily
by Meteorological Office staff during the Abyssinian crisis. A con-
tribution towards the cost of the service was made from Air Votes in
respect of meteorological facilities for the R.A.F. squadron stationed in
the Sudan.

India : The meteorological requirements of the R.A.F. in India were
met by the India Meteorological Department, under the Director-General
of Observatories. A number of the Meteorological staff, seconded for duty
with the R.A.F. at Peshawar, worked in collaboration with the India
Meteorological Department.

West Africa : The Conference of Empire Meteorologists in 1935 dis-
cussed the meteorological facilities for the proposed air mail route from
Khartoum through Kano to Lagos. As a result, the Governor of Nigeria
was asked to provide an aviation forecasting service with full-time
meteorologists. A service was organised under the Commission of Lands
and Surveyor General, and by October 1936 forecasting sections were
functioning at Kano and Lagos.

Malaya : The Malayan Meteorological Service, established in 1929
under the Department of the Surveyor-General, was responsible for the
supply of meteorological information to the Officer Commanding, R.A.F.,
Far .East. At first, financial stringency and the lack of international
meteorological organisation in the Far East made it difficult for the
Malayan meteorological service to meet its commitments. In March
1935 the attention of the Colonial Office was drawn to its shortcomings
and to the fact that the service, already inadequate, would have to meet
the still greater demands of the aviation developments which were then
taking place. The position improved considerably in the .following years,
conferences with representatives of the Australian, Indian, Dutch and
Siamese meteorological and communication services leading to more
regular and more comprehensive broadcasts of data from neighbouring
territories and action being taken to arrange for reports from North
Borneo and Sarawak. Additional forecasting and observing staff were
also obtained.?

Hong Kong : The meteorological service at Hong Kong, provided by the
Royal Observatory, was intended primarily for issuing typhoon warnings
for the colony and for local shipping interests, and not for aviation fore-
casting. The staff had little knowledge of aviation requirements and
insufficient data were available from neighbouring territories. The visit
of No. 205 (F.B.) Squadron to the South China Sea in 1934 had emphasised
the weakness of the service and, in December 1934, the Air Ministry asked
for action to be taken to improve matters. The question was taken up
with the Colonial Office in March 1935 at the same time as the Malayan
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question. The Conference of Empire Meteorologists in London in 1935
provided an opportunity for explaining requirements to the Director of
the Royal Observatory, and in August of that year the Governor of Hong
Kong reportéd that steps were being taken to obtain the nccessary staff
and equipment to form the nucleus of an aviation forecasting service.

A sub-committee of the R.A.F. Meteorological Policy Committee, which had
been set up in the spring of 1938 to examine the overseas metcorological
requirements of the R.A.F., reviewed in October 1938 the overseas metco-
rological facilities, It agreed that in general the existing facilitics, including
those provided for civil aviation, were adequate for R.A.F. requirements but
recommended certain modifications. It also agreed that Hecadquarters,
R.AF. India, and Headquarters, R.A.F. Far East, should be asked for their
view on the meteorological services for their areas. The suggested modifications
were :—

Gibraltar : The meteorological office, which had to be moved from
Windmill Hill Flats, should be re-sited at Europa Point.!

Egypt: The main forecasting centre should be moved to Alexandria
a Type 2 office established at Heliopolis, and Type 3 offices provided as
necessary during the moves of the units to the Canal Zone.

Malta : The existing 16-hour service should be extended to a 24-hour
service.

Cyprus : A network of observing and pilot balloon stations should be
developed to meet the needs of civil aviation.

Palestine and Transjordan : The proposal of the Palestine Director of
Civil Aviation that the Palestine Government should provide the
meteorological service for Ramleh and Amman should be accepted.

Persian Gulf : A full forecasting centre should be established at Bahrein
when the proposed move of a flight of No. 203 squadron to that place
occurred. Until then, the forecasting centre should be opened at Shaibah,
ready for transference, and the existing reporting station at Shaibah
should be taken over from the Indian Government.

Aden : A full forecasting centre should be established at Aden, with
reporting stations in the Red Sea, South Arabian Coast and Socotra. The
service should be established at once not so much to deal with the local
requirements of the Aden forces as to study the meteorological conditions
of the whole neighbourhood.

Saudi Arabia : Efforts should be made to obtain meteorological reports
from the W/T station in the interior of Arabia. Negotiations to this end
had been opened through the Foreign Office in 1935 but had not been
pursued.

These recommendations of the sub-committee were approved in January
1939. The Air Officers Commanding India and Far East were asked to give
their views on the meteorological services in their areas and Treasury approval
for the establishment of an office at Aden was sought.2

1 AM. File S.45260. , z A.M. File 872802/39 Encl. 5.
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The Air Officer Commanding, Far East, replied that the meteorological
services of Malaya and Burma were well organised and efficient and that the
staff appeared to be adequate to meet requirements during operations. The
Hong Kong meteorological service appeared to be reliable although little
information was available about it. The meteorological service of Ceylon was
at that time, however, unable to supply route forecasts for the Ceylon-Singapore
route. A number of handicaps were also mentioned, notably the lack of ships’
reports, and upper data from Burma and Ceylon. Also, the Malayan Meteoro-

logical Service depended to a considerable extent on reports from foreign
countries,!

The reply from the Air Officer Commanding, India, suggested that the
existing service in India could be improved by a general speed up of com-
munications, an increase in the number of observations per day from existing
stations, the opening of new observing stations, the training of the part-time
observers who were mainly clerks in Government offices, and liaison with the
Government Departments concerned to ensure that the trained observers
were not posted too frequently and replaced by untrained men. The
possibility of initiating a meteorological reporting organisation in Persia
and accelerating the provision of one in Afghanistan was advocated, as was the
inception of a separate broadcast of reports from Russian Turkestan.

By the time the replies were received from the Air Officers Commanding,
attention was concentrated on the requirements for a European war and no
further action was taken for some time. The Treasury approved the establish-
ment of the office in Aden in July 1939, and the staff needed to open the
station left the United Kingdom on 23 September 1939.2

The Royal Navy

When it was agreed in 1919 that the Meteorological Office should become a
part of the Air Ministry, a Naval Services division of the Meteorological Office
was formed to maintain liaison with the Admiralty and to deal with the
meteorological requirements of the Fleet. Liaison was usually effected by the
Naval Services Division through the Hydrographic Department of the
Admiralty, During the next ten years, a steadily increasing interest in
meteorology was shown by the Admiralty. This was due largely to the develop-
ment of aircraft carrjers, but the fundamental importance of meteorology in
many other aspects of fleet operations and naval warfare was also realised, and in
1928 a Fleet Meteorological Committee, on which the Meteorological Office
was represented, was appointed by the Admiralty to advise their Lordships
on all meteorological questions affecting the Navy.

The problem of providing meteorological information for the Navy was
radically different from that of providing similar facilities for the Army and
R.A.F. The training of naval officers in meteorology and the development of
a naval meteorological service continued steadily until a stage was reached
where the administration of the service could not be carried out efficiently
if it remained centred in the Air Ministry, as many questions of detailed
administration could not conveniently be separated from other naval questions.
The Air Ministry, the Admiralty and the Treasury agreed, therefore, that the

1 AM. File 5.45260. 2 A.M. File 872802/39.
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Naval Services Division should be transferred to the Admiralty on 1 August
1937 on the understanding that only administrative functions should be trans-
ferred to the Hydrographic Department and that the transfer would not result
in the setting up of a second organisation in parallel with the Meteorological
Office.!

The services rendered by the Meteorological Office to the Royal Navy during
the years 1919-1939 were as follows :—

() The organisation of meteorological work on H.M. ships.

() The organisation of the supply of information from shore metcorological
services to meet the needs of the Fleet in all parts of the world.

() The training of Royal Navy personnel in meteorological work.

(@) The revision and preparation of meteorological publications f?r pava}
use, including the meteorological section of Admlral.ty Pilots
(handbooks issued by the Admiralty for the use of Navigators) and
of Weather Handbooks dealing with the various naval stations at
home and overseas.

() Preparations to ensure the continued efficiency of the naval
meteorological service in the event of war.

Organisation of Meteorological Work on H.M. Ships ) )

During the first few years after the First World War, the Fleet relied for its
meteorological information on Fleet Weather Forecasts compiled in the
Meteorological Office and broadcast by Admiralty wireless stations. General
Weather Shipping Bulletins were introduced in 1924, and the Fleet Weather
Forecasts were then discontinued and arrangements made for the Weather
Shipping Bulletins to be intercepted by the Admiralty wireless stations and passed
on to the respective Senior Naval Officer. During the next few years a num_ber
of naval observers were trained in forecasting and posted to aircraft carriers
for forecasting duties. These officers were responsible no.t ’only for issuing
forecasts to the aircraft carried on the ships, but for providing general fo.re-
casts to the Fleet twice daily. The organisation of the meteorological service
afloat was further stimulated by the formation of the Fleet Meteoro'logl.c al
Committee, and by 1930 a complete and, as far as possible, uniform organisation
for aircraft carriers was being developed. Thisinvolved many problems of detail
peculiar to the organisation of a meteorological service afloat.

The naval meteorological organisation had expanded still further by 1936,
and Instructor Officers, qualified in Meteorology, were being appointed to
Flagships and certain other ships other than aircraft carriers. The meteoro-
logical staff on aircraft carriers consisted of an Inspector Officer, a Naval
Observer qualified in meteorology and a trained rating to assist in the more
routine duties. The daily routine consisted of plotting synoptic charts and
charts of upper air conditions according to the data available, making surface
observations at the standard hours, and observations of upper winds and upper
air temperatures. Forecasts were prepared for operations of the Fleet and the
Fleet Air Arm. Meteorological duties on ships which did not carry qualified
Instructor Officers or Observers were performed by the Navigating Officer.
Within a Fleet, the Fleet Navigating Officer was responsible to the Commander-
in-Chief for the meteorological organisation of the Fleet on the station, and

! A M. File 388181/35
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Squadron Navigating Officers were responsible for the organisation in
squadrons other than aircraft-carrier squadrons, the senior meteorological
officer being responsible in the latter. No change in policy regarding the
meteorological service afloat resulted from the transfer to the Admiralty in
1937 of the administration of meteorological work in the Navy, and develop-
ment continued on the lines already laid down until the outbreak of war.

Supply of Information from Shore Meteorological Services

One of the difficulties involved in developing a forecasting service on board
ship was the reception of the large amount of data required before synoptic
charts could be plotted. This normally involved intercepting broadcasts
made by a number of countries. Wireless reception facilities on board ship were
limited, however, and one of the first tasks involved in the decision to appoint
forecasting officers to H.M. ships was the organisation of special collective
messages containing only the data needed for the work of the naval forecasting
officers. These special messages were known as Fleet Synoptic Messages or
Fleet Synoptics.

The first Fleet Synoptic was the Malta Fleet Synoptic, which was started in
May 1925 and designed to meet the needs of the Mediterranean Fleet. The
Hong Kong and Malaya Fleet Synoptics began in 1932. Financial stringency
prevented the Indian Government from transmitting a Fleet Synoptic from
India until 1936, but an abbreviated Fleet Synoptic was issued from Ceylon.
The South African and Canadian Fleet synoptics were started in 1933 and
1934 respectively, but the commencement of an East African Fleet Synoptic
was delayed, again on financial grounds. However, with the issue of messages
of the Fleet Synoptic type from Australia, Suva and Apia in 1934 and from
New Zealand and the United Kingdom in 1935, a world wide network of

synoptic messages and forecasts, issued specifically to meet naval requirements,
began to take shape.

Training of Personnel

The first course in meteorology for naval observers was organised at Calshot
in 1925. During the following years a number of ad koc courses were organised
at the Meteorological Office in London. In 1928 it was decided to hold all the

meteorological courses in London and the following three types of course were
arranged :—

(a) Three months’ course for selected naval observers.

(b) One month’s refresher course for naval observers who had undertaken
meteorological duties on carriers for about two years.

(c) Oné week'’s meteorological course for surveying officers and officers on
the staff of the Navigation School.
In 1931, the courses were elaborated and subdivided as follows :—
(a) Three months’ course for naval observers.
(b) Three months’ course for surveying officers.
(¢) One month’s advanced course for naval observers.
(d) One month’s course for surveying officers.
(¢) One week’s course for navigating officers.
(f) One week’s course for surveying officers.
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Officers of the Royal Australian Navy, Royal Canadian Navy and Royal
Indian Marine attended a number of these courses, and it was agreed in 1936
that selected R.N.V.R. officers should attend the three months’ course. By
the end of 1937, in which year the administration of the training courses was
transferred to the Admiralty a total of 73 officers had qualified in metcorology.

Preparations for War

The first comprehensive statement of the Fleet’s war time mecteorological
requirements was prepared as Naval Division Memorandum 55-34, produced
for the information of a sub-committee of the Fleet Meteorological Committee
which had been set up to consider the war-time organisation of Ileet-
meteorology.! The sub-committee’s report, which was, in effect, Naval Division
Memorandum 55-34 with minor alterations, was approved by the Board of
Admiralty in October 1935,2 and arrangements were made to give effect to
those recommendations which concerned the internal organisation of
meteorology in the Fleet. A number of other recommendations, including
those affecting the general war organisation of meteorology, were referred to the
Air Ministry in October 1935.

The Air Ministry, replying in March 1936, agreed generally with the Admiralty
proposals and stated that action had already been taken to produce a meteoro-
logical cypher, that the preparation of a special series of monthly charts of
visibility, cloud types and amounts would be undertaken, and that the reports
on the vulnerability of naval bases to chemical attack would be prepared at
Porton. They agreed that a meteorological office at Aden with a network of
observing stations was necessary in peace-time and that the retention of the
temporary forecasting centre at Gibraltar would be considered. They suggested
that the general subjects of obtaining meteorological reports from allied and
neutral countries in war should be discussed at a conference and that, when
the general lines of the war organisation had been agreed, the Meteorological
Office would approach the Dominions and Colonial meteorological services in
order to obtain their co-operation. This proposed inter-service and inter-
departmental conference was, for a number of reasons, never held, and the
various aspects of the war organisation were tackled separately.

The temporary forecasting centre at Gibraltar, which had been opened
in 1935, was retained, primarily to meet the needs of the Army and Navy, but
that at Aden was closed. The War Office stated in 1938 that a meteorological
office could be required at Aden in war-time and a sub-committee of the R.A.F.
Meteorological Policy Committee decided in October 1938 that a forecasting
office was required there in peace-time, but the office was not eventually opened
until September 1939,

The international crisis of September 1938 necessitated a more specific
examination of naval requirements, particularly as regards the supply of the
necessary meteorological information to home bases. Such information was
required by Admiralty Headquarters, Mount Batten, Invergordon, Portsmouth,
Portland, Chatham or Sheerness, Rosyth and the Main Base of the Home
Fleet. Meteorological offices already existed to serve Mount Batten and

Invergordon, Portsmouth was served by the meteorological office at Coastal

1See Appendix 3. A.M. File S.36435,

2 The delay in obtaining approval was due to an interim Mcditerranean War Organisation
being approved in view of the International situation in 19.'3(:5.
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Command Headquarters and the needs of Rosyth could be met by the
meteorological office at Donibristle. It was agreed that the proposed Type 3
office at Warmwell should be upgraded to a Type 2 to meet naval needs at
Portland, and arrangements were made to post meteorological staff to Chatham,
and to open a forecasting office in the Admiralty manned by two technical
officers of the Meteorological Office and two Naval meteorological officers.
The question of the Home Fleet was left open as communications difficulties
were likely if it were situated in the north of Scotland.

The main new points of the consolidated statement of naval requirements
at home, issued in March 1939, were the addition of Pembroke to the list of
naval bases, a statement that the Naval Meteorological Service would take
over the responsibility for Rosyth and Portsmouth from January 1939, and
certain modifications in the form of the Home Fleet Synoptic.!? The only other
major modification before the outbreak of war was a decision in July 1939 that
the Naval Meteorological Service would man the forecasting office at the main
base of the Home Fleet and that the technical officers of the Meteorological
Office would not be required for the forecasting section in Admiralty Head-
quarters. A Naval Meteorological Liaison Officer was posted on 26 August 1939
for duty at the Central Forecasting Office of the Meteorological Office. On the
same day, the Home Fleet Synoptic was issued in cypher, the first of a series
which was to continue until the end of the war in Europe.

The provision of forecast services at naval bases overseas was raised again
by the Admiralty in June 1939. The requirements were then stated to be‘as
follows :— 2

(a) Places where new forecast centres, with a 24-hour service would be required
in war, and where limited forecast services were destrable in peace.—
Alexandria, Kingston (Jamaica), Simonstown, Aden, Barbados,
Halifax (Nova Scotia), Freetown (Sierra Leone).

(b) Places where dormant forecast centres would meet requirements in peace,
but where a 24-hour service would be required in war.—Haifa,
Trincomalee, Labuan.

(c) Places where forecast centres were already in existence, but where a 24-hour
service would be required in war.—Gibraltar, Darwin, Apia, Malta,
Brisbane, Esquimalt, Colombo, Melbourne, Bermuda, Mauritius,
Sydney, Lagos, Dar-es-Salaam, Freemantle, Durban, Singapore,
Wellington, Hong Kong, Suva.

The Admiralty requested that these requirements should be brought to the
attention of the Dominions and Colonial Meteorological Services concerned,
who should be informed that, subject to their concurrence, it was proposed
to post naval meteorological liaison officers to the headquarters of each service
in the event of war.

As they considered that some of the Colonial Meteorological Services would
not be able to meet these commitments, the Air Ministry made the following
pr0p<?sals to the Colonial Office in July 1939 when informing them of the
Admiralty requirements :—

(a) Colombo, Singapore, Hong Kong, Dar-es-Salaam, Lagos.—The necessary
provision should be made by the Colonial authorities. '

1 AM. File 5.46303. A .M. File S.45299.
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() Suva.—The Government of New Zealand should be asked to supply
the meteorological staff.

(c) Barbados and Freetown.—Meteorological Office forecasting centres
should be established, similar to those provided at Gibraltar and
Malta.

(@) Kingston, Mauritius, Bermuda, Haifa, Trincomalee.—\Where necessary,
the existing service should be strengthened by the attachment of
forecasting officers of the Meteorological Office.

(¢) Labuan.—Provisional arrangements should be made to open an office
with forecasting officers of the Meteorological Office.

Parallel letters were sent to the Dominions and India Offices on 5 August 1939,
but in these cases it was assumed that the Dominions and Indian Mectcorological
Services would be in a position to meet the specified requircments without
external assistance.! War had been declared, however, before the replies, all
of which were favourable, could be received.

Another aspect of the preparations for war was the trial encyphering ot Fleet
Synoptics. In accordance with Admiralty Fleet Order S.113/1937, the naval
authorities and shore meteorological services arranged for trial Fleet Synoptics
to be broadcast in cypher in order to reveal any unforeseen difficultiecs and to
give the staff concerned experience in encyphering and decyphering the messages.
Such exercises were held on a number of naval stations as the opportunity
occurred when H.M. ships were in the vicinity on cruise or in passage, and
a regular series of trials was begun for the Home Fleet Synoptic on 17 May 1938,

one Synoptic Message being encyphered each month.?

The Army

Apart from the arrangements for the Expeditionary Force, the following
meteorological facilities were provided for the Army before the war, or con-
templated in the event of war :—

(@) Permanent forecasting and observing units at War Office training and
experimental establishments,
(b) Seasonal observing units at artillery practice camps during the summer
months.
(¢) Artillery Meteor reports provided to artillery units at defended ports
at home and abroad,
(@) Anti-aircraft Meteor reports supplied to the Inner and Outer Artillery
Zones of the Air Defence of Great Britain and to local air defences.
Permanent Offices at War Office Establishments
During the period 1918 to 1939, three permanent meteOI'OlOgical offices
were maintained at War Office training and experimental establishments.
Two of these, Shoeburyness and Larkhill, had been established during the
first World War and continued to function’ after the war as civilian establish-
ments, and the third, Porton, was opened in January 1921 when three of the
rofessional staff of the Meteorological Office were seconded for duty with the
War Office authorities.
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Shoeburyness : The task of the meteorological section attached to the
War Office Experimental Establishment at Shoeburyness was to provide
the Superintendent of Experiments with the meteorological advice and
data needed for the work of the establishment. This consisted mainly of
calculating the corrections required to allow for air density and wind
speed and direction during experimental shoots with shells of various
calibres and trajectories. ‘ Weighting factors’ were computed for the
conditions in the various layers of the atmosphere through which the shell
passed, and the actual conditions prevailing in the various layers were
measured while the shoot was in progress. The results were then applied as
corrections in determining the range and accuracy of the shell. The
meteorological factors involved in rocket firing were also investigated
during the development of these projectiles at Shoeburyness.

The upper winds were measured by pilot balloons (small hydrogen-
filled balloons whose course and altitude could be determined by means of
special theodolites). From data obtained in this way, the wind speed and
direction at any level could be determined. The temperature of the air
at various levels, required to calculate the density of the air, was at first
measured by thermometers attached to a kite balloon but this method was
abandoned in 1924 when the meteorological flight was established at
Duxford, as it was found that the values determined during the aircratt
ascents could be applied to Shoeburyness with sufficient accuracy.

‘Work was also done at Shoeburyness on the acoustical conditions in the
atmosphere. A technique was developed for sound ranging on shell bursts
in the air when cloud conditions precluded direct observation.

Larkhill - The meteorological data required by the School of Artillery
at Larkhill were originally provided by the meteorological office at West
Lavington, but in 1920 the section responsible for the supply of meteoro-
logical data to the School of Artillery moved to Larkhill. The work of
the meteorological office at Larkhill was similar to that at Shoeburyness,
general forecasts being provided for the School of Artillery and meteoro-
logical corrections computed for calibration trial and practice shoots.

The Sound Ranging Section of the 1st Survey Company of the Royal
Artillery was engaged at Larkhill on developing methods of sound ranging
on enemy batteries, and in August 1936 the War Office asked for additional
Meteorological Office staff to be posted to Larkhill to specialise in sound
ranging work. The Treasury agreed in July 1937 and the additional staff
were attached to the existing meteorological office. The staff was further
strengthened by the temporary attachment of assistants from other
meteorological offices when intensive continuous pilot balloon work was
required for sound ranging purposes, or when the Sound Ranging Section

Was operating away from Larkhill.!

Porton : The task of the Meteorological Department of the Chemical
Defence Experimental Station at Porton was to serve the Station in all
matters relating to meteorology and, in particular, to conduct research
into the meteorological problems arising in chemical warfare. This
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involved intensive investigation of the complex mathematical-physical
problems of diffusion near the surface of the earth and the metcorology
of the lower atmosphere.

The work of the Meteorological Department was supervised by the Mcteoro-
logical Sub-committee of the Chemical Warfare Committee which laid down,
in November 1921, the following programme of investigation :—

(a) The determination of the effect on vertical and latcral dispersion of gas
and particulate clouds of :—

(i) Type of gas and particulate cloud.
(ii) Wind velocity.
(iii) Wind gustiness.
(iv) Time of day and night.
(v) Time of year.
(vi) Temperature gradient.
(vii) Contour,
(viii) Other meteorological conditions (e.g. state of sky, effect of rain,
humidity, etc.)

{b) Investigation of meteorological factors which determine the continuity
and opacity of smoke screens of various kinds under all the above
conditions,

(c} Investigation of the qualitative and quantitative behaviour of clouds
produced by shell under all the above conditions.

(d) Complete investigation of atmospheric turbulence, including its
variation with height, and under all possible conditions.

(¢) Effects of contour (including woods) on air flow.

The staff were faced in 1921 with a practically unexplored field of research,
although Taylor, Richardson and Schmidt had made conside%'able contributions
to the mathematical treatment of turbulence. A long scries of experiments
was begun to determine the crosswind and down-wind variations of smoke
concentration, and the mathematical theory was tackled by developing Taylor’s
concept of a co-efficient of eddy diffusion. Considerable advances were made
and many problems clarified, but it had become clear by 1928 that a new
approach was required if a solution was to be provided in terms of parameters
which could be forecast and measured. A statistical analysis of the problem,
combined with certain aerodynamical ideas developed at Gottingen by Prandtl,
yielded more promising results and served as a basis for the production of the
Service. Concentration-Range Slide Rule. This slide rule, which was designed
in the Meteorological Department at Porton, enabled concentration calculations
to b? made ini the field from observations of wind velocity and the vertical
gradient of wind velocities made on the spot. In practice it was applied during
the war to calculating the effective screening length of various types of smoke
generators in varying conditions,

In addition toresearch into the travel and dispersal of gas and smoke clouds,
the problem of evaporation was thoroughly investigated as it had a direct
bearing on such problems as contamination by mustard gas. The work involved
the design and construction of three special wind tunnels in the Meteorological
Department. The problem of evaporation from free liquid surfaces was found to
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yield to mathematical treatment which could usefully be applied, but the
complementary problem of evaporation from unsaturated surfaces proved to
be more intractable, as it involved a number of complicated factors such as soil
texture and the movement of liquid or vapour within the soil. In spite of this
it was possible to produce Persistence Tables which were sufficiently accurate
to provide useful estimates for field trials of gas weapons.

Artillery Practice Camps

In addition to data for artillery work at Shoeburyness and Larkhill,
artillery ‘ Meteor ’ reports had to be provided at the annual practice camps.
These commitments were met by attaching a member of the Shoeburyness
assistant staff to each practice camp for the season. Normally, four artillery
practice camps (Okehampton, Trawsfynydd, Redesdale and Buddon Ness)
and one anti-aircraft practice camp (Watchett) had to be catered for. The
meteorological office at Larkhill met the needs of the camps on Salisbury
Plain and the office at Shoeburyness met those of the Coast Artillery School.

Defended Ports

The question of providing artillery Meteor reports to the artillery units
manning the defences of ports at home and abroad was raised by the War Office
in June 1929. At that time the list of ports given was as follows :—

Home : Plymouth, Portland, Portsmouth, Dover, Thames and Medway,
Harwich, Humber, Tees and Hartlepool, Tyne, Forth, Clyde, Mersey,
Milford Haven, Swansea and Cardiff, Belfast, Lough Swilly, Queenstown,
Berehaven, Aberdeen.

Abroad : Malta, Hong Kong, Gibraltar, Mauritius, Bermuda, Jamaica,
Colombo, Singapore, Aden.

The artillery Meteor reports for a number of the defended ports at home
could be provided by Meteorological Office distributive units or observatories
already existing, but no convenient centres existed for supplying data to units
in the Tyne, Tees and Hartlepool area, the Humber, the Milford Haven,
Swansea, Cardiff area, Lough Swilly or Queenstown. The War Office were
informed that meteorological staff for stations in those areas would be provided
in war by adding an appropriate number of personnel to the establishment
of the meteorological section for service with an expeditionary force. A further
list of defended ports submitted by the War Office in May 1936 made no mention
of the Clyde, Mersey, Aberdeen, Belfast, Swansea or Cardiff, but the remainder
were the same as had been specified in 1929.2 By 1936 the large increase in the
number of meteorological offices in operation or contemplated made it clear
that there would be no difficulty in supplying the defended ports with Meteor
reports without making the special provision visualised in 1929.

The Meteor telegrams to ports overseas were to be provided by the meteoro-
logical office in Malta and by the local meteorological services in Hong Kong,
Mauritius, Jamaica, Ceylon and Singapore. (This applied also to Penang and
Trincomalee which were added to the list in May 1936.) Gibraltar presented
some difficulty as the reports were normally required for periods of seven days
four times a year only, but it was desirable that the data should be provided
by a professional meteorologist as the air around the rock is highly turbulent.
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involved intensive investigation of the complex mathematical-physical
problems of diffusion near the surface of the earth and the meteorology
of the lower atmosphere.

The work of the Meteorological Department was supervised by the Meteoro-
logical Sub-committee of the Chemical Warfare Committee which laid down,
in November 1921, the following programme of investigation : —

(a) The determination of the effect on vertical and lateral dispersion of gas
and particulate clouds of :—
(i) Type of gas and particulate cloud.
(ii) Wind velocity.
(iii) Wind gustiness.
(iv) Time of day and night.
(v) Time of year.
(vi) Temperature gradient.
(vii) Contour.
(viii) Other meteorological conditions (e.g. state of sky, effect of rain,
humidity, etc.)

(b) Investigation of meteorological factors which determine the continuity
and opacity of smoke screens of various kinds under all the above
conditions.

(c) Investigation of the qualitative and quantitative behaviour of clouds
produced by shell under all the above conditions.

(d) Complete investigation of atmospheric turbulence, including its
variation with height, and under all possible conditions.

() Effects of contour (including woods) on air flow.

The staff were faced in 1921 with a practically unexplored field of research,
although Taylor, Richardson and Schmidt had made considerable contributions
to the mathematical treatment of turbulence. A long series of experiments
was begun to determine the crosswind and down-wind variations of smoke
concentration, and the mathematical theory was tackled by developing Taylor’s
concept of a co-efficient of eddy diffusion. Considerable advances were made
and many problems clarified, but it had become clear by 1928 that a new
approach was required if a solution was to be provided in terms of parameters
which could be forecast and measured. A statistical analysis of the problem,
combined with certain aerodynamical ideas developed at Gottingen by Prandtl,
yielded more promising results and served as a basis for the production of the
Service Concentration-Range Slide Rule. This slide rule, which was designed
in the Meteorological Department at Porton, enabled concentration calculations
to be made in the field from observations of wind velocity and the vertical
gradient of wind velocities made on the spot. In practice it was applied during
the war to calculating the effective screening length of various types of smoke
generators in varying conditions.

In addition to research into the travel and dispersal of gas and smoke clouds,
the problem of evaporation was thoroughly investigated as it had a direct
bearing on such problems as contamination by mustard gas. The work involved
the design and construction of three special wind tunnels in the Meteorological
Department. The problem of evaporation from free liquid surfaces was found to
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yield to mathematical treatment which could usefully be applied, but the
complementary problem of evaporation from unsaturated surfaces proved to
be more intractable, as it involved a number of complicated factors such as soil
texture and the movement of liquid or vapour within the soil. In spite of this
it was possible to produce Persistence Tables which were sufficiently accurate
to provide useful estimates for field trials of gas weapons.

Artillery Practice Camps

In addition to data for artillery work at Shoeburyness and Larkhill,
artillery ‘ Meteor ’ reports had to be provided at the annual practice camps.
These commitments were met by attaching a member of the Shoeburyness
assistant staff to each practice camp for the season. Normally, four artillery
practice camps (Okehampton, Trawsfynydd, Redesdale and Buddon Ness)
and one anti-aircraft practice camp (Watchett) had to be catered for. The
meteorological office at Larkhill met the needs of the camps on Salisbury
Plain and the office at Shoeburyness met those of the Coast Artillery School.

Defended Ports

The question of providing artillery Meteor reports to the artillery units
manning the defences of ports at home and abroad was raised by the War Office
in June 1929. At that time the list of ports given was as follows :—1

Home : Plymouth, Portland, Portsmouth, Dover, Thames and Medway,
Harwich, Humber, Tees and Hartlepool, Tyne, Forth, Clyde, Mersey,
Milford Haven, Swansea and Cardiff, Belfast, Lough Swilly, Queenstown,
Berehaven, Aberdeen.

Abroad : Malta, Hong Kong, Gibraltar, Mauritius, Bermuda, Jamaica,
Colombo, Singapore, Aden.

The artillery Meteor reports for a number of the defended ports at home
could be provided by Meteorological Office distributive units or observatories
already existing, but no convenient centres existed for supplying data to units
in the Tyne, Tees and Hartlepool area, the Humber, the Milford Haven,
Swansea, Cardiff area, Lough Swilly or Queenstown. The War Office were
informed that meteorological staff for stations in those areas would be provided
in war by adding an appropriate number of personnel to the establishment
of the meteorological section for service with an expeditionary force. A further
list of defended ports submitted by the War Office in May 1936 made no mention
of the Clyde, Mersey, Aberdeen, Belfast, Swansea or Cardiff, but the remainder
were the same as had been specified in 1929.2 By 1936 the large increase in the
number of meteorological offices in operation or contemplated made it clear
that there would be no difficulty in supplying the defended ports with Meteor
reports without making the special provision visualised in 1929.

The Meteor telegrams to ports overseas were to be provided by the meteoro-
logical office in Malta and by the local meteorological services in Hong Kong,
Mauritius, Jamaica, Ceylon and Singapore. (This applied also to Penang and
Trincomalee which were added to the list in May 1936.) Gibraltar presented
some difficulty as the reports were normally required for periods of seven days
four times a year only, but it was desirable that the data should be provided
by a professional meteorologist as the air around the rock is highly turbulent.
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As an investigation of the eddies was then being undertaken a decision was
postponed until the results of the investigation were known. The establishment
of an office at Aden was on the agenda of the Conference of Empirc Meteoro-
logists to be held in London in August 1929, and it was hoped that arrange-
ments might be made to establish an office there capable of mecting the Army’s
needs. Representations had been made to the Bermuda Government regarding
the establishment of a meteorological office, and it was felt that a favourable
decision might be hastened if the Army Council would urge the establishment
of such an office in the interests of Imperial Defence. The formation of
the Bermuda Meteorological Service in 1932 solved the problem of Bermuda
but the provision of facilities at Gibraltar and Aden remained under
discussion,

The War Office were informed in October 1931 that the investigation of the
winds around Gibraltar showed that accurate calibration of the guns would only
be possible when the wind was between E. 15° N. and E. 30° S., the direction
of firing being towards East or South East and the pilot ballqon o})sewatioqs
being made from Europa Point. These were the only conditions in which it
could be assumed that the winds measured by pilot balloons Forresponc_led to
the conditions encountered by the projectile. As the Royal Air IForce did not
regard the establishment of a meteorological office at Gibraltar as urgent, the
cost of one would have to be borne against Army Votes. The prgblem was
finally solved by the establishment of a meteorological office at Gibraltar in
October 1935.1

The situation at Aden was very similar to that at Gibraltar. A meteorological
office was not established after the Conference of Empire Meteorologists, and,
in December 1934, the War Office asked for assistance in calibrating certain
guns at Aden. In reply, it was suggested that the method of measuring upper
winds by observing stannic puffs in a Hills mirror, which was already used by the
Royal Air Force at Aden, should be used for the gun calibration. This method
apparently sufficed until the emergency meteorological office was opened at
Aden in October 1935. When the Meteorological Office staff were withdrawn
a year later, their pilot balloon equipment was left for the use of the Army
authorities. The Royal Artillery staff were shown how to make the observations
of upper wind and how to compute the artillery meteor reports. This arrange-
ment continued until September 1939 when a meteorological office was again
established at Aden.

Anti-aircraft Meteor Reports for Air Defence of Great Britain

The War Office first raised the question of the supply of anti-aircraft Meteor
reports in the United Kingdom in May 1936 when it was stated that the data
should be available to each Group headquarters of the Inner Artillery Zone
of the Air Defence of Great Britain (the London area) and to the Local Defence
Headquarters in the Thames and Medway area, Birmingham, Leeds, Sheffield
and Manchester, as well as to the defended ports already mentioned. A con-
ference, held in May 1936, to consider the Army and R.A.F. war requirements
considered that these needs could be met by the outstations of the Meteorological
Office without making special arrangements.?
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The War Office submitted in July 1938 the following further list of gun
operations rooms which would require anti-aircraft Meteor reports :(—

London, Chatham, Tilbury, Harwich, Dover, Newcastle, Hull,
Middlesbrough, ILeeds, Huddersfield, Sheffield, Runcorn, Manchester,
Liverpool, Wolverhampton, Birmingham, Coventry, Derby, Portsmouth,
Southampton, Portland, Plymouth, Bristol, Newport, Cardiff, Glasgow,
Edinburgh, Scapa.

A list of the meteorological offices which would serve each of these was supplied
to the War Office. As considerable changes were expected in the War Office
List and in the number of meteorological offices available, it was suggested
that the list should be resubmitted to the Air Ministry every six months so that
the most convenient meteorological office could be allocated in each case. No
revised lists as such were submitted by the War Office, but three extra meteoro-
logical offices at Tilbury, Enfield and Croydon were suggested as the Army
Council felt that one office (Shoeburyness) was inadequate for the London area.
Anxiety was also expressed about linking artillery areas as widely separated as
Sheffield, Wolverhampton, Coventry and Birmingham to the same meteoro-
logical office at Hucknall in Nottinghamshire. The Army Council was informed
that Meteor reports for the north and south London areas could be obtained
from the Meteorological Office headquarters in Kingsway London, unless it
was decided to evacuate that office, and arrangements were made to train the
observers at Elmdon Airport, Birmingham, to provide Meteor reports.! The
situation was improved in the London area in early 1939 by the opening of a
meteorological office at H.Q. No. 11 Group at Uxbridge which took over the
supply of the Central Forecasting Office to Birmingham in September 1939
provided a centre from which Meteor reports could be obtained in that area,
and made the use of Elmdon Airport unnecessary.

In order to ensure uniformity of procedure in the supply of Meteor reports,
copies of the Meteorological Office publication No. 317 * The Supply of Meteor
Reports to Artillery Units’ were distributed to the overseas meteorological
services and home stations concerned. The sections of the publication dealing
with anti-aircraft Meteor reports were obsolete by 1938, and in October of that
year a duplicated supplement to the publication, setting out the modern
method, was distributed to holders of the original publications.

The Expeditionary Force

The provision of meteorological facilities for an expeditionary force was
first considered in 1921 when the Air Ministry informed the War Office that as
the peace requirements of the War Office were being satisfactorily met, the Air
Council were in a position to consider the meteorological organisation which
would be required in the event of war. In reply, the War Office stated their
requirements for :—.

(a) 2 small war in which six infantry and one cavalry division were
employed ;

(b) a great war in which twenty infantry and two cavalry divisions were
employed.
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The Meteorological Office prepared a detailed scheme to {negt t}’lc ??snsz?lligig
needs of the Army and Royal Air Force for a small war, in which i \\.di v ;vcd sed
that eight R.A.F. squadrons would be employed. The schem(:a3 7m o 2d_the
provision of 23 officers and 122 men of whom 7 officers and. men, voud
proceed overseas with the first contingent. The Army Counclll apt;;lrox cheme
proposals in May 19241 The Meteorological Office stated t] c1121}t c]asc heme
included only the skeleton requirements of a great war and couls t)clcn tr,;;o L 2s
necessary to meet such requirements. It was subsequently poin C(t ou fo the
War Office that the scheme did not provide for the ghsp'atch of me ief)ro vg};]ich
personnel for operations which did not involve mobilisation, a ]m;nta ion r:el h
the War Office accepted. The Treasury approved the enrolment o ' perso‘lzl o} for
the first contingent of 7 officers and 37 men. The War Office expresse
agreement with this decision.2

In view of the Government decision that military preparations for a major
war were not to be undertaken for ten years, the scheme remame(é subst.ztrt\ (13: :1:?;
unchanged until the end of 1935. The 6th meeting of the Sub- OIT":IT;I tee (of
the Committee of Imperial Defence) on Air Defence Research, hoz\)/gﬂ1 ccz - 2 l%ould
that the Air Ministry, together with the Admiralty and War Office, shou'd
prepare a scheme for providing and training reserves to meet wzi.r ctleorolo nts.
The arrangements in force for training personnel for the nava 'mih role r?t =
service were considered adequate to meet naval requl.rements in editiorlary
war, but the whole problem of the meteorological service for an expe
force had to be reconsidered.

War Office and Air Ministry representatives met in May 1936 to confmlc]ier .t:e
problem on the basis of an Expeditionary Force consisting of the following
components :—

Army:  (a) Two Corps,
(6) Two Sound Ranging Sections.
(c) Base Organisation.
RA.F.: (a) OneGroup associated with the Field Force.
() An Air Striking Force of two Groups.
(¢) An Advanced Air Defence Force. | A B

It was as i initial stages, the Army and Royal Air Force
would shareiugleﬁrg;ﬁe?d;::ﬂu:rs. ThegConference decided that the following
meteorological organisation would be needed :—

Six full forecasting sections. (Type 1 or 2) at :—
G.H.Q. R.A.F. Group H.Q.
Corps I H.Q. Air Striking Force H.Q.
Corps IT H.Q), Advance Air Defence Force H.Q.
Two Meteorological units with Meteorological Officers in charge ~—
One with each of the two Sound Ranging Sections.
Six Mobile pilot balloon sections :—
Three in the main war area,
Three with the Air Striking Force.
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Eight * Wind and Weather ’ observing posts :—
Distributed as required throughout the war area.

Specialist Meteorological Officers :—

Gas, Artillery, Investigation and Liaison Meteorological advisers
attached to Air Striking Force Group H.Q.s.

Reserve —

A small reserve to be maintained at the Base and on the lines of
communications.

The staff required to implement the proposals were 35 officers and 136 men.
The Treasury approved the proposals, including those involving establishments,
in January 1937.1

The Air Ministry informed the War Office in June 1936 that the provision
made for gas warfare could only be regarded as a nucleus to study the problem
and prepare for enemy action. If circumstances necessitated the offensive
use of gas, a considerable number of additional officers and men would be
required. The War Office then emphasised the importance of the additional
personnel being available in peace, as the subject was highly specialised and
no ready-made recruits were available outside the Meteorological Office. It
was suggested that in view of the responsibilities involved, a meteorological
officer of the rank of Flight Lieutenant should be on the establishment of
G.H.Q. and at the headquarters of each Corps for Gas Duties, and that three
of the Flying Officer posts should be upgraded accordingly. It was also stated
that four mobile observing units, each manned by one Flying Officer and one
N.C.O. should be available for each Corps.2 The Air Ministry agreed with these
requirements in January 1937 but stated that they would be left in abeyance
until the main proposals had been implemented, as the availability of personnel
was likely to prove the major difficulty. The War Office requirements were
further modified in February 1938 when it was decided that the duties of the
mobile observing units would be performed by trained Army personnel and
need not, therefore, be provided for by the Air Ministry.

A complete review of the meteorological facilities for the Army was needed
by June 1939 and a further conference to review the whole question was
suggested to the War Office. The following items, ¢nfer alia, were suggested
for the agenda:—

(@) The meteorological contingent required to accompany the Field Force :
its composition and responsibilities.

(8) The meteorological duties to be performed by Army units in connection
with smoke screens and chemical warfare, and the relationship of
these units to Meteorological Office personnel.

(¢) The provision of a mobile laboratory for use in chemical operations,
and the attachment of meteorologists to such a laboratory.

(4) The specialised training of Meteorological Office personnel for ballistics,
chemical warfare, sound-ranging and tactical requirements.
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(¢) The training of Army personnel in meteorology, including Army
officers generally and officers and men required for the duties men-
tioned in (b) above.

(f) The preparation of instructional books for meteorological personnel
co-operating with the Army and for Army personnel.

The War Office agreed in August 1939 to a further conference, but war had
broken out before it could be held.

Personnel
The crux of the problem of providing a meteorological service for an
Expeditionary Force was the question of personnel—their recruitment, training
and conditions of service. In this connection, three points were of outstanding
importance :—
(a) The Meteorological Office is a civilian organisation.
~ (8) In the United Kingdom trained meteorologists were practically non-
existent outside the staff of the Meteorological Office. A sound
knowledge of mathematics and physics, although an essential
qualification for a forecaster, is not enough as meteorology is still to a
considerable extent an empirical science and considerable training
and experience is necessary before 2 man can be regarded as a
competent forecaster.

(¢) The Meteorological Service for the Expeditionary Force was classed
as a reserve organisation, but it differed radically from other reserve
bodies in that it was not a reinforcement for an already existing
organisation, but was itself the only field meteorological organisation.

When the first proposals for a meteorological service in the field were being
worked out in 1922, the Air Ministry Staff ruled that it should be a reserve
service of the Royal Air Force, and that this R.A.F. meteorological service
should also provide for the needs of the Army. It was proposed that the
23 officers and 122 men should be recruited into the normal R.A.I°. Reserve
and that the 7 officers and 37 men required for the first contingent should be
asked to volunteer to join up if required before the formal proclamation of
mobilisation. ’

It was found that in practice the scheme presented certain difficulties, the

. chief being that of obtaining enough volunteers on the terms offered and those
connected with the special liability of the men required for the first contingent.?
Discussion of these questions continued from 1923 until 1936 and at no time
during that period was it possible to fill even the limited establishment of
7 officers and 37 men. Although this situation could be tolerated while the
Government’s ten-year rule was in force it was clearly highly unsatisfactory.
The precarious state of the meteorological service in the field was emphasised
by the Abyssinian crisis when the Meteorological Office was asked to send
three units in uniform to the Middle East to be ready in case of hostilities.
Although there were enough officers and men in the Meteorological Reserve,
there was no power to muster them. Volunteers were called for, but the
Treasury stated that it was in no position to give a ruling on whether civil or
R.A.F. pay would be offered.2 Eventually, civilian units were sent and,
although the R.A.F. units to which they were attached gave them all possible
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assistance, many difficulties arose. The position of the personnel if war had
broken out was also far from clear. As civilians taking part in active war
operations, they would have been in a very invidious position.

Although the crisis of 1935 underlined the weakness of the position, little
or no progress was made in the next two or three years. In fact, the situation
worsened as an increased establishment of 35 officers and 136 other ranks was
agreed in May 1936. In April 1937, the D.M.O. put forward three possible
solutions to the problem and pointed out the weakness of each. The proposed
colutions were ;—1

(a) A Meteorological Reserve composed of members of the Meteorological
Office staff and members of the general public, ¢.e., the policy which
had been adopted up to then. The weaknesses of this scheme were
the facts that few of the Meteorological Office stafi were prepared
to volunteer, leaving about two-thirds of the vacancies to be filled
from outside, and that the rules of the Reserve allowed for only a
fortnight’s training annually, whereas D.M.O. estimated that at
least one year’s intensive training would be needed before a suitably
qualified member of the general public could be considered competent
to serve as a meteorologist with the Expeditionary Force.

(6) A reserve composed of professional meteorologists. This proposal,
which dealt with officers only, involved adding the personnel required
for the Expeditionary Force to the peace-time establishment of the
Meteorological Office; earmarking them for war duties and specialised
training. D.M.O. considered that the additional staff could be fully
employed in peace-time on the study of meteorological problems in
warfare, the necessity for which had been emphasised by the
Committee of Imperial Defence, in providing facilities for R.A.F.
exercises and Army practice camps, and in making the administrative
Staff for the meteorological sections which would accompany the
Field Force. The addition of these posts to the establishment of
the Meteorological Office, however, would throw the establishment
out of balance, and reduce the prospects of promotion and a satis-
factory career in the Meteorological Office to such an extent that the
scientific quality of the staff as a whole would be adversely affected,
the better graduates being unlikely to enter the Office. It would
also be difficult to induce the staff to volunteer on the terms offered
as there were none of the normal inducements such as learning to fly
and the staff would be spending a fortnight of their holiday each
year performing their normal duties. For a number of reasons,
D.M.O. rejected the proposal to compel a candidate for entry into
the Meteorological Office to undertake to join the Reserve.

(¢) Meteorologists as regular R.A.F. officers. This proposal was designed
to overcome some of the difficulties of the other proposals, such as
mustering and moving the meteorological sections before mobilisation
had been proclaimed, imposing military liability on civil servants
and promotion prospects. It was suggested that a number of
suitably qualified men should be recruited direct into the R.A.F.
and trained as meteorologists. They would become R.A.F. specialists
and look to the R.A.F. for their career.
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(@) Other Ranks. This problem was complicated by the fact that th
duties assigned to the ‘ other ranks ’ in the Metcorological Reserv
were performed in the Meteorological Office by technical assistants,
grades I, I and I1I, whose eductional qualifications and social status -

_ was above the normal in the equivalent R.A.F. ranks of warrant
officer, sergeant and corporal. The pay of thc technical assistants
grades I and II, was also considerably higher than their R.A.F.
equivalents. D.M.O. was unable to suggest a satisfactory solution
in the case of the warrant officers and sergecants but proposed to fill
the corporal posts from the number of ‘ observers ’ in the Meteoro-
logical Office. The observer grade consisted of ex-airmen, mostly
with reserve liabilities, and although the grade had become obsolete,
there were still about 80 observers in the Mctcorological Office staff.
He proposed to fill the L.A.C. establishment by training a number
of regular airmen in meteorological work during their last year of
service and enrolling them in the Meteorological Reserve for their
reserve service.

These problems were fully discussed by the Air Ministry departments
concerned, but little progress had been made when, in December 1937, the staff
problem was radically altered by the decision that in war the meteorological
offices on Operational War Stations and War Training Stations should provide
a 24-hour service for seven days a week. Until then it had been assumed that
the peace-time staff would be adequate to meet the home requirements of the
R.A'F. in war, at least in the initial stages, but the new policy involved the
provision of 64 officers and 238 assistants additional to the peace-time staff.
As these men would be serving at home they could be civilians. In May 1938,
D.M.O. proposed to meet the new situation, and at the same time provide an
adequate number of skilled meteorologists for service with the Expeditionary
Force, by organising training centres in a number of large towns to train
civilians in meteorology.! As these men would be available in war to dilute
the permanent staff in the United Kingdom, D.M.O. considered that all the
officers required for the Expeditionary Force could be drawn from the
professional staff of the Meteorological Office. He suggested that one half of
the number should consist of volunteers from the Meteorological Office in the
R.AF. Meteorological Reserve, while the other half should consist of members
of the Meteorological Office staff who would be seconded to the R.A.F. in peace-
time and granted five-year commissions. This latter body of officers would
then be available to form such units as were required in advance of mobilisation.

There were a number of staff and financial difficulties inherent in these
proposals and it was decided to organise the training scheme within the frame-
work of the R.AF.V.R. and to transfer to the R.A.F.V.R. the eleven
meteorological officers who were then serving in the R.A.F. Reserve. It was
felt that the pre-mobilisation difficulties could be overcome by amending the
contracts of the permanent civil staff to provide for service overseas where
required. The proposed establishment of the Meteorological Section of the
R.A.F.V.R. was 125 officers and 340 other ranks, enough to meet the needs
of the Expeditionary Force and the additional requirements of the R.A.F. at
home in war-time. The Treasury approved the proposals in April 1939 with the
proviso that there should be a limitation of 24 days on the amount of training,
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including obligatory training, undertaken in any one year.! Arrangements
were then made to bring the administration of the scheme under the auspices
of Reserve Command. A member of the permanent Meteorological Office staff
was appointed to the rank of wing commander and attached to Reserve Com-
mand to collaborate in all matters affecting the recruitment and general
administration of the Meteorological Section of the R.A.F.V.R. Preliminary
arrangements were made to form a panel of lecturers, publicity was prepared
and a search for suitable accommodation begun. Delays occurred in obtaining
accommodation and in arranging suitable evenings and hours for classes.
These matters were still being discussed and the training scheme had not been
started when war broke out. On mobilisation, only the former members of the
R.A.F. Meteorological Reserve were available, making a total strength of
7 officers and 22 other ranks to fill a total establishment of 30 officers and
124 other ranks.

Equipment

The meteorological equipment provided for the meteorological units with
the Expeditionary Force was essentially the same as that issued to the corre-
sponding stations at home, the most noteworthy items being Dines pressure-
tube anemometers for H.Q. R.A.F. Component Field Force and H.Q. A.A.S.F.
Detailed schedules of the general and meteorological equipment required by
each meteorological unit were prepared in November 1937 and included in the
R.A.F. war equipment schedules used by the authorities responsible for
assembling mobilisation stores. Arrangements were also made to provide the
necessary transport, viz., one three-ton tender each for H.Q. R.A.F. Component
Field Force and H.Q. A.A.S.F. It was proposed that the stores for all the
meteorological units including the units with Army Corps H.Q. should be taken
to the two main headquarters first, and be redistributed from there.?

Two alternative arrangements for the mobile units were considered. At
first it was proposed that these should consist of a three-ton tender and a
modified office trailer, but it was later suggested that a self-contained office
tender would be more suitable. Owing to delay in providing these vehicles,
however, the meteorological prototype was not delivered to the Meteorological
Office until August 1939. Further modifications to adapt the office tender for
meteorological work were undertaken but war broke out before these were
completed.

Communications

The communication facilities required by the meteorological service in the
field were set out in a memorandum prepared by the Meteorological Office in
December 1937.3 For the Field Force, it was considered that direct teleprinter
hn]::s, reserved for meteorological traffic, should be provided from the Meteoro-
logical Office, London, and the headquarters of the French Meteorological
Office, to the meteorological unit at General Headquarters. It was suggested
that teleprinter links or direct telephone lines, solely for meteorological work,
should also be provided from General Headquarters to the three meteorological
units at Corps and Group Headquarters ; teleprinters so linked that the reports
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from London could be received simultaneously at G.H.Q. and at the three sub-
offices were suggested as the ideal arrangement. For the A.A.S.F. a direct
meteorological teleprinter link with the Meteorological Office, London, or with
G.H.Q. was requested.

Air Ministry and War Office representatives discussed the memorandum in
March 1938. The traffic from the Meteorological Office to the several forecasting
sections was estimated at 2,500 groups four times per day at the intermediate
synoptic hours. On this basis it was thought that the traffic to G.H.Q. could
be dealt with in the general communication system already visualised, but
that another channel would have to be provided to H.Q. A.A.S.TF. It was
doubted whether the communications which had been planned between G.H.Q.
and Corps H.Q. would be adequate to carry the meteorological traffic, a point
which does not appear to have been finally clarified.?

Communication with the mobile units was also considered, and it was agreed
that as the units would normally be in the vicinity of a service headquarters,
normal channels of communication could be used. It was also considered that
normal service channels could be used for distributing meteorological forecasts
and reports to service units. It was visualised that the forecasts would be
issued by teleprinter four times daily and amplified as necessary by telephone
conversation. Landline communication was stipulated in all cases, for reasons
of security, except for artillery Meteor reports. The War Office insisted that
these reports should be issued in clear by wireless if necessary, and, as they
would be based on local data from the vicinity of the front line, this exception
to the general policy was agreed.

The above scheme remained in force until the outbreak of war, with the
exception that an additional direct line between H.Q. A.A.S.F. and the head-
quarters of the French Meteorological Office was requested in September
1938. In practice, however, considerable difficulties arose owing to a shortage
of cross-Channel lines and an apparent misunderstanding between the Air
Ministry and the War Office regarding the responsibility for the provision of the
meteorological teleprinter lines. During the crisis of September 1938 it was
found that no meteorological channel had been provided between the Meteoro-
logical Office and H.Q. A.A.S.F., and D.M.O. agreed that, provisionally, an
effort would be made to supply a certain amount of data from Paris if a direct
line could be provided to the latter place. By August 1939 a direct line
to H.Q. A.A.S.F. had still not been provided. An assurance was received
that the line would be provided, but this was later found to be incorrect, and
for some weeks after the outbreak of war the meteorological section at H.Q.
A.A.S.F. had to operate without adequate means of obtaining synoptic data.2

In addition to the land-line facilities, arrangements were made for the provision
of two wireless receiving trailers, one for H.Q. R.A.F. Component, Field Force
and one for H.Q. A.A.S.F. These trailers, which were pulled by the three-ton
tenders containing the stores for the meteorological sections, were intended to
pick up the broadcasts of meteorological data which might be continued by
neutral countries. Copies of the British meteorological cyphers were also
provided for use in receiving or transmitting data in the event of land-line

failure.

1 A.M. File S.37349/1I. 2 A.M. File S.43281.




Civil Aviation

The Meteorological Office plans to meet the needs of Civil Aviation in war
were based on the National Air Communication scheme described in a draft
Appreciation on the Employment of Civil Aviation in War written by the
Director-General of Civil Aviation in October 1938, and on a memorandum
prepared for the Inter-Departmental Committee on International Air Communi-
cations in January 1939.!1 The proposals put forward in these two papers
received Air Staff approval in January 1939 and were forwarded to the
Meteorological Office for action on the meteorological aspects. The scheme
envisaged three area control stations, at Bristol, Speke and Renfrew, bases for
overseas and continental flights at Pembroke, Exeter, Poole, Shoreham and
Perth, advanced landing grounds at Heston and Aldenham and a number of
bases under the area control stations for internal flights, viz. Barnstaple,
Weston-super-Mare, Cardiff and Jersey under Bristol, Ronaldsway and Barton
under Speke and Aberdeen under Renfrew. Belfast was also scheduled as an
airfield and customs examination centre.?

Commenting on the Meteorological Office proposals to meet these require-
ments, the Director-General of Civil Aviation’s department suggested that no
provision need be made for Barnstaple and Aberdeen, as these bases could be
served by telephone from Bristol and Perth respectively. It was also suggested
that Heston and Aldenham could obtain the meteorological information which
they required from the meteorological office at H.Q. Fighter Command, and
that the observing duties at these places could be undertaken by the Air
Traffic Control Officers. Aberdeen was deleted from the list of N.A.C. stations
in August 1939, Otherwise, the modified proposals remained in force until the
outbreak of war.

The question of the meteorological organisation on overseas routes which
would be used by civil aircraft on N.A.C. duties in war was raised in July
1939 by the Directorate of Civil Aviation, who were assured that existing
meteorological facilities would be maintained as far as practicable and that
arrangements had been made with the French meteorological service to ensure
adequate meteorological facilities for routes across France and along the West
African routes.3

In peace-time, it was the usual procedure for civil aircraft while still airborne
to obtain by wireless both forecasts and reports of weather conditions at their
destination. Under war conditions it was proposed to reduce wireless traffic to
and from aircraft to a minimum, and, in particular, to eliminate as far as
possible meteorological messages to aircraft, as the codes carried by aircraft
would be necessarily simple and would not provide sufficient protection for
meteorological messages. The war-time procedure recommended was that
normally the pilots should obtain all relevant information before take-off. If
it was found that the development of the actual conditions varied sufficiently
from the forecast conditions to warrant the transmission of a message to the
aircraft, the message would take the form of a navigational instruction and not
of a meteorological report, ¢.g. the pilot would be instructed to fly at a different
height or on a different course. It was considered, however, that there would be
a number of occasions when it would be essential to transmit meteorological
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information, and for this purpose a special code was prepared for the use of
civil pilots. It was a meteorological extract from the Air Force Code, but for
civil aviation it was proposed to use it without a recoding device. As in this
form it was a simple substitution cypher, its strength was very slight and it was
provided for use only in cases of near-emergency. In a genuine emergency
information could be issued in clear at the discretion of the controller.

Government Departments and Public Services

In peace-time, the meteorological forecasts, warnings and other information
issued by the Meteorological Office were used by a large number of Government
Departments and Public Services. Although it was proposed to discontinue
the issue of meteorological information to the public in war, it was considered
that in the interests of national efficiency certain of these recipients should
continue to receive meteorological information under suitable safeguards.

The Home Office, Board of Trade, Ministry of Agriculture and Fisheries and
Ministry of Transport were informed in June 1938 that as it was of the utmost
importance that meteorological information should be withheld from the enemy,
all possible steps would be taken to prevent any weather reports or forecasts
from falling into the hands of unauthorised persons. For that reason, the trans-
mission of meteorological information by wireless telegraphy or radio-telephony,
and the publication of forecasts in the newspapers, would cease in an emergency.
The Departments were asked to examine the question and inform the Air
Ministry of services for which the receipt of meteorological information was
essential. Similar instructions were sent in August 1938 to the General Post
Office, Central Electricity Board, Forestry Commission, Port of London
Authority, Fishery Board for Scotland, Trinity House and the Commissioners of
Northern Lighthouses.?

In reply, the Ministry of Agriculture and Fisheries, the Ministry of Transport,
the General Post Office, the Forestry Commission, the Port of London Authority,
Trinity House and the Commissioners of Northern Lighthouses stated that they
wished for no special arrangements to be made, although the Ministry of
Agriculture and Fisheries qualified their statement by assuming that fishermen
or farmers could apply to be placed on the distribution list if necessary, and the
Commissioners of Northern Lighthouses considered that it would be an
advantage, although not essential, if the masters of their vessels could receive
gale warnings. Requests for information after the outbreak of war indicated
that in some instances full consideration may not have been given to the
problem before negative replies were sent. The Home Office asked only that two
copies of the forecasts (presumably the Daily Weather Report) should be sent
to the Under-Secretary, the Central Electricity Board stated that forecasts
would be essential for their seven control centres and the Board of Trade and
the Fishery Board for Scotland emphasised the importance of forecasts and
warnings to ships and fishing vessels. They suggested the supply of forecasts
through the naval routeing officers or fishery officers while the vessels were
in port. The Department of Agriculture for Scotland suggested that forecasts
of rain during the harvest and lambing seasons would be of great importance.
Acting on these replies, arrangements were made to send two copies of the
Daily Weather Report to the Home Office, and to pass forecasts and warnings
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to the London headquarters of the Central Electricity Board, for transmission
to the regional centres affected, if this was considered necessary. The question
of supply of forecasts and warning to vessels in port was taken up with the
Admiralty, and it was agreed that the distribution should be made through the
Naval Control Service Staffs. It was not found possible, however, to agree to a
Board of Trade request that visual gale warnings should continue to be hoisted
in time of war.

Preparations for the Evacuation of the Meteorological Office

Hurried preparations were made during the pre-Munich crisis of 1938 for
the evacuation of the Meteorological Office Headquarters in accordance with
the general policy and arrangements in force at that time. In war, a forecasting
and signals centre was to be set up at Dunstable, while the remainder of the
organisation was to be moved to ‘ Zeta ’ in the Southport area. Estimates of the
material to be moved and of the floor space required were prepared, and
preliminary arrangements were made for moving the store of instruments and
the most valuable part of the Meteorological Office Library from their peace-
time location in South Kensington.!

The policy regarding evacuation was changed in February 1939, and it was
no longer considered that the evacuation of the administrative branches
would be inevitable or automatic. At about that time, the proposed evacuation
headquarters of the Meteorological Office were changed to Tetbury. In fact,
none of the Meteorological Office divisions, other than the Forecasting Division,
was evacuated in September 1939, but it was later decided to move the Marine,
Climatological and Instruments Divisions and the Library to Wycliffe College,
in Stonehouse, near Stroud, as the accommodation they occupied in South
Kensington was required for other purposes. The move was made at the end of
November 1939.

Accommodation had also been sought early in 1939 for the Meteorological
Office Training School which it was proposed to expand considerably to deal
with the large intake of recruits that would be required if war should break out
before the Meteorological Section of the R.A.F.V.R. could be organised and
trained. Property was requisitioned in Southport for this purpose, as it was
desirable to have the Training School near the Administration headquarters
of the Meteorological Office. When it was decided that the latter should go to the
Tetbury area it was at first proposed to leave the Training School at Southport,
in view of the difficulty of finding alternative accommodation, but this was
later allocated at Stroud. Accommodation was also earmarked in London at
Berkeley Square House for use if evacuation did not take place, and it was here
that the Training School moved on the outbreak of war.?
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CHAPTER 2
COLLECTION AND DISSEMINATION OF DATA

Teleprinter Network )

First class communications are of prime importance in developing an efficient
meteorological service, as a large volume of reports and other traffic have to
be handled with the utmost speed, and it was clear in 1935 that the existing
facilities would eventually prove inadequate in peace and would certainly be
impracticable in war. Reports of actual conditions and forecasts were
distributed to R.A.F. and civil stations by a series of collective wireless broad-
casts and by the Borough Hill radio-telephony station. The frequency and
number of the reports broadcast by the latter station were being increased
as the R.A.F. expanded and night flying developed, and it was clear that
saturation point would be reached before the R.A.F. expansion was .completed.
The fact that the radio-telephony broadcasts would have to cease in war was
another important factor to be considered. It became obvious that on!y
something in the nature of a teleprinter network could handle the traffic in
peace-time and provide the necessary speed and security in war.

The possibilities of a meteorological teleprinter network were discussed in
February 1935 by representatives of the Directorate of Signals and the Meteoro-
logical Office who considered that such a scheme was practicable. The D.M.O.
then forwarded to the Directorate of Signals detailed proposals which were
based on the 1935 Meteorological Office scheme for fourteen group centrgs w.ith
Type A meteorological offices, each Type ‘ A’ office being in communication
with a number of subsidiary Type ‘B, ‘C’ and ‘D’ offices. It was sugges_ted
that teleprinter connection should be provided between the Meteorologlc.a.l
Office, London, and each group centre, and between each group centre and its
subsidiary offices.!

In consultation with the G.P.O., a plan was evolved in November 1935
which would provide the following facilities at an annual rental for lines and
apparatus of approximately £26,000 :—

(@) A simultaneous broadcast transmission to all ‘A’ offices from one
teleprinter at Air Ministry.

(6) Two, three or four partial broadcasts to ‘ A’ offices, depending on the
number of teleprinters at Air Ministry. ‘

(¢) Transmission of messages between Air Ministry and any one of the
‘A’ offices, the number of separate transmissions possible simul-
taneously being governed only by the number of teleprinters available
at Air Ministry.

(@) Broadcast transmissions from each ‘A’ office to its subsidiary ‘B,’
‘C’ and ‘D’ offices, but no separate transmissions to any one
subsidiary. v

() Simultaneous communications between ‘B,” ‘C’ and ‘D’ offices and
their corresponding ‘ A’ parent office.
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In submitting these proposals to the Meteorological Office, the Directorate
of Signals suggested that before the scheme was finally agreed, a trial should
be carried out involving only two * A ’ offices and their respective sub-offices.

In the meantime, the revised Meteorological Office proposals to meet
Expansion Scheme ‘ C’ had been elaborated and it was agreed in 1936 that the
Directorate of Signals would make the necessary arrangements regarding
changes in communications. The provision of the tcleprinters was left in
abeyance during 1936 while the details of the Meteorological Office reorganisation
were being thrashed out, but the problem of collecting the hourly reports for
the Borough Hill broadcasts was becoming more pressing as new offices were
opened and the number of reports increased. It was decided that the first
teleprinters to be provided should be those from the Mectcorological Office
to the twelve centres at which reports for the Borough Hill broacdcasts were
collected, and a provisional schedule was prepared to permit the collection in
London of reports from 72 airfields within eight minutes of the time of
observation. This scheme, which was to form the nucleus of the whole metecoro-
logical teleprinter system, was approved by C.A.S.? Treasury approval was
received in August 1937 and by the beginning of October 1937 all the centres
except Abbotsinch had been connected by direct teleprinter to the Meteoro-
logical Office. ,

As the teleprinters at the outstations would be in use only for a short period
each hour for transmitting reports (for the remainder of the time they would
be receiving), it was unnecessary to employ fully qualified operators for that
purpose, and D.M.O. agreed that certain members of the Mcteorological Office
staff should receive sufficient training to enable them to transmit messages
by teleprinter. Arrangements were made in September 1937 for a fully qualified
Post Office teleprinter operator to be loaned to the Air Ministry to act as
supervisor in the Meteorological Office teleprinter room and to train the
meteorological staff in the use of the instruments. During the latter half of
September the telephone-typists from the meteorological centres concerned
were trained in this way. The training course lasted normally about on
week, five or six operators being trained in each course. :

From the end of 1937 onwards, the main meteorological teleprinter network
was gradually built up as new offices opened, the main limiting factors being
the availability of land-lines and the supply of teleprinters. As far as possible,
the meteorological network was made to correspond to the R.A.F. grouping
of stations, i.c., the meteorological teleprinter group centres were sited at
R.A.F. Group headquarters, and the meteorological officcs on R.A.T. stations
were connected by teleprinter to the meteorological teleprinter centre at the
R.A.F. Group H.Q. which controlled the stations. This layout simplified the
arrangements for providing co-ordinated meteorological advice to the R.A.F.
at the Group H.Q. and the stations under their control. For geographical
and other reasons, there were a number of exceptions to this general rule,
notably in the case of the widely scattered Coastal Command stations, some of
which were connected to the most convenient teleprinter centre. A teleprinter
centre was opened at Norwich in anticipation of the opening of an R.A.F.
Group H.Q. there, a:nd 1ts associated forecasting centre continued to serve a
number of stations in the vicinity, although the R.A.F. Group H.Q. moved
elsewhere. ~The meteorological offices at Command H.Q. were normally
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connected by separate lines to the main Air Ministry meteorological teleprinter
centre and had no direct communications with their Group H.Q.s. If the
normal R.A.F. chain of communication from station through Group H.Q.
and Command H.Q. to Air Ministry had been adopted, it would have
created an unworkable bottleneck in the collection of reports. The number of
stations on the meteorological teleprinter network increased from 20 in October
1938 to 48 in September 1939.1

Emergency Communications Centre

During the pre-war development of the meteorological teleprinter system,
the main centre of the network was situated in the headquarters of the Meteoro-
logical Office in London. Although this arrangement was convenient in peace-
time, it had obvious disadvantages in the event of war, as the whole system
would be dislocated if the main centre were put out of action. The provision
of a meteorological signals centre outside London was considered in July 1937
by D.M.O. and D. of S. who agreed that the centre might be located in the
neighbourhood of the main Royal Air Force Central Exchange, and that,
in addition to being the teleprinter centre, it should include the wireless
transmitting and receiving facilities required by the Meteorological Office.
The D. of S. suggested in January 1938 that the centre should be located near
Manchester instead of near Leighton Buzzard, on the grounds that many of
the lines from Leighton Buzzard would still run through London and that the
provision of land-lines from Manchester would be much cheaper. D.M.O.
expressed serious misgivings at this suggestion in view of the danger of air
attack, and the matter was referred to D.D.Ops. who advised against the
Manchester site.2

The situation was changed a few months later when the Admiralty, War
Office and Air Ministry agreed to develop a combined system of teleprinter
channel working for their land-line communications. ~As the meteorological
circuits could be incorporated in the channel system, it was agreed that a
centre in the vicinity of Leighton Buzzard would be most suitable. The
proposal was approved, and in November 1938 a suitable site was found on
the outskirts of Dunstable. Action was taken at once to acquire the site, and
Treasury approval was received in May 1939.3

In January 1938, D.M.O. had stated that he proposed to transfer the greater
part of the work of the headquarters forecasting unit to the new communications
centre as a permanent arrangement but when the matter was reviewed in
September 1938, it was decided that the inconvenience and loss of technical
and administrative control and contact involved in such a scheme was
undesirable. Instead, it was decided to provide accommodation on the site for
the forecasting unit in case evacuation was ordered, but that until that time,
the forecasting unit would remain in London.4

Progress on the site was slow and the possibility of moving the centre to
Gloucester, the proposed evacuation area for the Meteorological Office
headquarters, was considered, but rejected in July 1939, when it was decided

1 See Appendix 4 for a graph showing the variation of the total number of stations con-
nected to the Central Forecasting Office (ETA) prior to and during the war. A.M. File
A.801406/45.
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that temporary buildings should be erected at Dunstable in the first place in
order to hasten the completion of the centre. Even this did not have the
desired effect, however, and as the international situation decteriorated during
August, a temporary centre was prepared in Birmingham. On 23 August the
Cabinet decided that the forecast and signals centre should be evacuated.
The move to Birmingham was made during the following two days and by
2100 hours on 25 August, the Birmingham centre was operating as the main
meteorological teleprinter centre. The Dunstable site was not finally ready
for occupation until the beginning of February 1940.1

Telegraphic Reporting Stations in the United Kingdom

For the preparation of the weather charts on which forecasts are based,
the Meteorological Office relies upon a series of synchronous observations made
normally at three-hourly intervals at a network of stations in the United
Kingdom and overseas. The hours of observation, fixed by international
agreement, are known as ‘synoptic hours’ and the observing stations as
‘ synoptic reporting stations.” The network of stations in each country is
chosen to give as representative and comprehensive a picture of the weather
conditions as possible. In the United Kingdom, airfields at which meteorological
staff are employed are chosen as synoptic stations whenever practicable, but
very few of these are situated on the coast. Coastal stations are an important
part of the network as they not only extend the area of observation from ground
stations as far as possible, but in many cases they give the first indication
of impending changes. In order to obtain coastal observations the practice
is to provide instruments to certain selected lighthouses, coastguard stations
and Admiralty signal stations at which the staff have agreed to malke the
observations and dispatch the reports for a small renumeration. Before the
war, the reports were usually dispatched by priority telegram, and these
stations were known as * telegraphic reporting stations.’

It was considered very important that the telegraphic reporting stations
should continue to function without interruption in the event of war, and,
as the great majority of the personnel were naval reservists, the Air Council
pointed out in May 1938 to the Admiralty, Board of Trade, Trinity House and
Northern Lighthouse Board the importance of the reports being continued.

Assurances were given that no difficulties were expected as it was not proposed
to move the personnel of these stations in the event of mobilisation.2 The case
of the B.ell Rock Lighthouse, however, was complicated by the fact that the
only rapid means of communication with the mainland was by radio telephone.
At ﬁrst 1t‘ was proposed to issue a secret code to the lighthouse keeper for the
transmission of meteorological reports as these reports were particularly
valua})le for forecasting conditions over the North Sea, but when the general
ql.lestlon.of the desirability of lighthouses transmitting weather reports by
wireless in war-time was raised by the New Zealand Government, the matter
was referred.to the Admiralty in June 1939. The Admiralty replied that they
wished to discourage any practice which might prejudice the non-belligerent

status of lighthouses, or would raise a suspicion that they were being used for

intelligence purposes. They therefore considered that no meteorological
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reports should be sent from the Bell Rock in war-time until the cable com-
munication, which they proposed to instal, was available. The Board of Trade
was accordingly informed that in the event of war, reports from the Bell Rock
would be discontinued until land-line communication had been installed.

The question of supplementing the existing network of reporting stations
in wartime by opening new observing stations was raised in May 1939 when
it was suggested that observing stations would be most useful in the following
areas which were the most serious gaps in the network : North Devon; West
Wales; Cumberland Coast: Gloucestershire, Worcestershire, Shropshire ;
North West Scotland.! Futher action on the matter was delayed by the
consideration of more pressing problems and the question was not reopened
until October 1939.

Opverseas Reports

Arrangements with the Dominions and Colonies

One of the main suggestions regarding meteorological war organisation
which the Admiralty made in October 1935 was that an interservice and
interdepartmental conference should be held to co-ordinate the war requirements
of the Services, and that the meteorological services of the British Commonwealth
should be informed of those requirements and requested to co-operate.

Little progress was made with this problem until May 1938 when a con-
ference, at which the Admiralty and the Dominions, Colonial and India Offices
were represented, discussed methods of approaching the Dominions Govern-
ments.2 It was agreed that a general memorandum on the subject should
be prepared in the Meteorological Office and circulated to the various
Governments by the Dominions, Colonial and India Offices, with suitable
covering letters pointing out the desirability of making similar arrangements
to those being made in the United Kingdom, and offering assistance if required.
The exact method of approach in individual cases was to be left to the Offices
concerned. The memorandum was forwarded to the Dominions, Colonial
and India Offices in August 1938. Specific points which were not appropriate
to the general memorandum were dealt with in the covering letters. The
memorandum described broadly the requirements of the Services in war, the
probable dislocation of the international exchange of reports in war, the
methods which were being adopted by the Meteorological Office to obtain as
much data as possible, and the precautions which would be adopted to prevent
the enemy from obtaining meteorological information from the areas covered
by the Meteorological Office organisation.

The most important question raised in the covering letter to the Dominions
Office was the method of obtaining reports from Canada and the United States
in the event of war. In peace-time, the European Meteorological services relied
upon the broadcasts of these reports made by two powerful transmitters at
Arlington and Annapolis in the United States. In the event of war it was
clearly desirable that both the Canadian and the United States reports should
be withheld from the enemy, but it was equally important that the reports
should reach Great Britain and her Allies. It was recognised that the matter
could not be pursued with the United States before an emergency arose, and
it was not known whether the United States would continue to broadcast
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her own reports or suppress them if she remained neutral. The possible need
to withhold Canadian reports from the United States was mentioned, although
this would create a very difficult situation for both countries. The transmission
of the Canadian reports to the United Kingdom by cable or, alternatively, in
secret code from the wireless transmitter which was being erected in Newfound-
land in connection with the transatlantic air service, was suggested as an
alternative to the Arlington and Annapolis broadcasts. The Dominions Office
was asked to bring these problems to the notice of the Canadian Government.

In reply, the Dominions and Colonies listed the reports which they would
require in war-time, and Australia, New Zealand, Hong Kong, Malaya,
Mauritius and East and West Africa emphasised the importance to them of
obtaining reports from French possessions, while Bermuda and Hong Kong -
required reports from the United States and the Philippines respectively. The
question of the reports from French possessions was taken up with France
but it was not possible to take action regarding the reports from the United
States or the Philippines.

As regards reports required by one British Commonwealth Meteorological
Service from another, it was suggested to the Dominions and Colonial Offices
in May and July 1939 respectively, that the Directors of the meteorological
services concerned, should make such mutual arrangements as they considered
desirable. A number of the Colonial Services replied that they would require
reinforcements of personnel if they had to meet the requirements of the services
on a 24-hour basis.? ‘

The attitude of the Government of Eire in the event of war was a matter of
particular importance to the Meteorological Office, as the observing stations in
Eire formed a south-western output of the United Kingdom and often gave the
first hint of developments moving in from the Atlantic. It was important,
therefore, to ensure, if possible, the continued reception in London of the Eire
reports and to deny them to the enemy. Although liaison with the Meteoro-
logical Office in Eire was very close on technical matters, political considerations
precluded an approach to the Government of Eire at the same time. as to the
other Dominions on the subject of war organisation.

The proposed withdrawal of the Meteorological Office staff from Foynes
during the crisis of September 1938 brought the matter to a head, and in
November 1938 the Government of Eire was approached regarding the co-
operation of the meteorological services, the exchange of reports and the use
of the British meteorological cypher for any of their wireless transmissions
which might continue in the event of war. The Eire Meteorological Service was
largely dependent on British reports and, at that time, on British staff, to
enable it to function and to provide the necessary information for the Trans-
atlantic air service, and, in March 1939, the Government of Eire agreed in
principle to the British proposals. The various technical and other reasons
underlying the proposals were explained in April 1939 at a meeting between
D.M.O. and representatives of the Eire Government, and the Eire representa-
tives promised a fuller official reply. This was not forthcoming, but in August
1939 the Eire Government agreed to continue the existing arrangements for
supplying reports from their stations to the Meteorological Office on the under-
standing that reports and forecasts would continue to be supplied by the
Meteorological Office to the Eire Meteorological Service.
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Arrangements were being made for a representative of the Meteorological
Office to visit Dublin when it was learned that the Secretary of the Eire Depart-
ment of Industry and Commerce (the Department responsible for the Eire
Meteorological Service) was in London, and a meeting was held on 1 September
1939 to work out the arrangements in more detail.! It was agreed that :—

(@) No cypher would be necessary for the transmission of the Eire reports
to London by land-line.

(b) If the transatlantic air service were continued, it would be necessary
to maintain the exchange of reports by wireless between Foynes
and Botwood, Newfoundland. It was agreed to use the British
meteorological cypher for this purpose, the cypher being in the
charge of the senior member of the Meteorological Office staff at
Foynes.

(¢) If the proposed meteorological reconnaissance flight by Harrow aircraft
from Ryanna were started, the observations would be sent to
London.

(d) Efforts should be made to instal a meteorological teleprinter link
between Foynes and Southampton via Dublin and London.

(¢) No more Meteorological Office staff would be withdrawn from Foynes
if it could be avoided.

(f) The two meteorological services would communicate directly on purely
technical questions.

The meteorological cypher was dispatched at once to Foynes and the agreed
arrangements came into force on 3 September.

Arrangements with the Foreign Office

The Foreign Office had agreed in principle, in the spring of 1938, to a
suggestion that H.M. Representatives in neutral countries should try to obtain,
and dispatch to the Meteorological Office, the official meteorological reports
of those countries, in the event of the reports no longer being broadcast. As it
would require some time to ascertain the requirements of the other meteoro-
logical services of the British Commonwealth, it was decided to complete the
arrangements for obtaining the reports required by the main Meteorological
Office centres.

It was considered impracticable to ask the British representatives to transmit
the full series of reports which were broadcast in peace-time, so lists were
compiled of the minimum number of reports from each country in Europe,
North Africa and the Middle East required by the Meteorological offices in
London, Gibraltar, Malta and Heliopolis. The final consolidated list included
a total of thirty-two countries. The actual stations in each country from which
reports were required were specified in order to ensure a good distribution of
reports. It was intended that the reports for the four main hours of observation
should be sent, including if possible the 0100 G.M.T. observations.

The consolidated list was dispatched to the Foreign Office in August 1938
and issued by the Department with appropriate instructions about three weeks
later.2 Copies of the British meteorological cypher were also issued to each
of the Embassies, Legations or Consulates concerned, in case it should prove
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necessary to cable allied reports through a neutral country, or to cable neutral
reports which were being withheld from the enemy through another necutral
country. In the summer of 1939, the instructions regarding meteorological
reports were incorporated in the general instructions issued to H.M. Repre-
sentatives abroad regarding action to be taken in the event of war.

¢ Muria ’ Reports

Although arrangements had been made with the Foreign Office to try to
obtain the official meteorological reports of neutral countries in the event of
wireless broadcasts ceasing, it appeared quite likely that the authorities of the
country concerned would refuse to issue the reports to the British Representa-
tive, as it might compromise their neutrality. In order to avoid a complete
blank on the weather chart, it was suggested that, in this event, the British
Representatives themselves should make observations and report them to
London. Although the reports would not be as full or as accurate as those made
by a trained observer, it was thought that if barometers and thermometers were
provided, and the elements which the representatives were asked to observe
were limited to those which could be measured or estimated with a fair degree
of accuracy, without much training, the resulting reports would be of definite
value, and would compensate to some extent for the lack of fuller reports from
the country in question.

The suggestion was submitted to the Foreign Office in August 1939.
Belgium, Holland, Norway, Sweden, Denmark, Faroes and Iceland were
mentioned as the countries from which even partial information would be of
the greatest value, and Brussels, Liege, the Hague, Groningen, Oslo, Bergen,
Tromso, Stockholm, Gothenberg, Thorshavn and Reykjavik were suggested
as the most suitable posts from which to obtain reports. It was suggested to the
Foreign Office that barometers and therometers should be issued at once to
the British Representatives in these places, and that a technical officer from the
Meteorological Office should visit the Missions and Consulates to instruct the
Potential observers. The Foreign Office agreed to the Air Ministry proposals on
25 August, and arrangements were made to put the proposals into effect at
once. It was decided that the observers should be asked to report in code
present and past weather, visibility, direction and force of the wind, total
amount of cloud, atmospheric pressure, dry and wet bulb temperature and the
characteristic and amount of the barometric tendency.!

In order to avoid drawing attention to the nature of the reports, it was agreed
with the General Post Office that the address * MURIA LONDON ’ should be
used, and that the postal authorities would regard it as synonymous with
‘WEATHER LONDON ’ the normal telegraphic address of the Meteoro-
logical Office. It was arranged that as from about 29 August, a technical
officer should visit the Missions and Consulates in Belgium, Holland, Denmark,
Sweden and Norway in turn, taking with him the necessary barometers and
thermometers and detailed instructions. As it appeared that the Foreign
Office representatives in Holland were not conveniently situated to obtain
reports from the headquarters of the Dutch Meteorological service at De Bilt,
and as they had no representatives at Groningen, arrangements were made to
attach a Meteorological Office clerk to an unsalaried Vice-Consular post at
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Utrecht to obtain the reports from De Bilt, or alternatively to go on to Groningen
for reporting duties there. The technical officer and the clerk left for Brussels
and the Hague respectively on 30 August 1939.

Arrangements with the French Meteorological Service

In April 1936, the D.M.O. pointed out the desirability of examining with the
Franch Meteorological Service the arrangements required to ensure the fullest
co-operation between the two services and the continued exchange of informa-
tion in the event of war, as many of these arrangements could not be rapidly
improvised. The Cabinet authorised the Air Staff, in the same month, to
‘ concert the necessary arrangements with the French.” It was decided to
conduct negotiations in the first instance through the Air Attaché in Paris, and
the various matters which the Meteorological Office wished to raise were set out
in 2 memorandum which was forwarded to him in May 1936 for the comments
of the French authorities. The main suggestions of the memorandum wére :—*

(@) France should regard herself as responsible for collecting the reports
from the countries from which she collected reports in peace-time.

(b) The United Kingdom should be responsible for collecting reports from
Iceland, the Azores and Scandinavia.

(¢) A teleprinter link should be established between the meteorological
offices in Paris and London to facilitate the exchange of reports and
to avoid the use of wireless and cypher.

(2) Each of the two countries should be responsible for supplying to the
other and to the Expeditionary Force-the reports they were
responsible for collecting.

() A French meteorological liaison officer should be appointed to London
and a British liaison officer to Paris.

The memorandum also enquired whether France had any arrangements made
or in prospect for obtaining reports from Czechoslovakia, Poland and the
Baltic states, and whether they had any methods under development for
measuring upper winds in or above clouds. '

The French reply, of July 1936, stressed the fundamental importance of a
meteorological teleprinter connection between Lonc_lon and Paris in any
arrangements for the co-operation of the two services in the evgnt of war, ?.nd
urged strongly that the teleprinter shou!d be }nsta}l?d in peace-time, qstenmbly
for meteorological exchanges in connection with civil aviation. It pomted out
that no suspicion of preparations for war need be aropsed by this move, as
teleprinter links for civil aviation purposes already existed between Brussels
and Cologne, Paris and Brussels, Paris and Frankfurt on Maine, etc. The
note agreed to the division of responsibility for collecting and distributing
data and to the exchange of liaison officers. Asregards the collection of reports
from Czechoslovakia, Poland and the Baltic states, it was stated that no
arrangements had been made. Details were given of French developments in
measuring upper winds by direction finding on radio sondes, and also regarding
experiments which were being made on direction finding on atmospherics.
Finally, the note requested information on the arrangements being made to
obtain reports from ships in the Atlantic, and from America and Greenland in
the event of war, as reports from these areas would be of great importance to the
forecasting services of the Allies. '
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The proposal to install a meteorological teleprinter link between London and
Paris in peace-time was strongly supported by D.M.O. and D. of S. Estimates
of the cost were obtained from the G.P.O., and the French authorities confirmed
that they were prepared to meet the cost of the installation in Paris and half
the cost of the cross-Channel cable. Expenditure of the British share would
amount to approximately £2,600 per annum. Treasury approval was received
in June 1937 and the teleprinter link was installed and operating by
September 1937.

An interim reply to the French note, stating that the outstanding points were
under consideration and informing the French of the proposed immediate
establishment of an additional Meteorological Flight in Northern Ireland,
was dispatched in December 1936. In February 1937, D.M.O. wrote to the
Controller of the Canadian Meteorological Service asking whether arrangements
could be made to transmit reports from Canada, the United States and
Greenland, and ships’ reports from the Western Atlantic, to the United Kingdom
by cable or from the new W/T station in Newfoundland in the event of the
normal broadcasts from the United States being discontinued. He also drew
attention to the difficult problem of ensuring that the Canadian reports did not
reach the enemy through the United States in the event of war. The reply
of March 1937, from the Controller of the Canadian Meteorological Service, was
reassuring on both points.

A suggestion was received from the French authorities in January 1938
that lists of the station reports to be exchanged should be prepared and trials
conducted in peace-time. Further information was also requested on the subject
of reports from Central and Eastern Europe, America and ships in the Atlantic.
The British reply of March 1938 enclosed detailed lists of station reports which
should be sent from London to Paris and vice versa, but pointed out that a
peace-time trial would serve little useful purpose as the staff at each terminal
were fully conversant with the working of the lir}k, anfl it would not be possible
to produce the uncertain war-time conditions in which the reports would be
collected. Apart from a statement that the matter was still being considered
and was being taken up with the British Foreign Office, no further information
was given concerning the collection of reports from Central and Eastern
Europe, etc.

A further communication from the French :authorities in June 1938 related
specifically to arrangements which were being m_ade between France and
Czechoslovakia for a mutual exchapge of reports n 'the event of war, and
enquired whether the British authorities would be willing to authorise France
to include British data in the exchange, on the understanding that Britain
would receive reports from Czechoslova.kla and thgt the British reports would be
suitably safeguarded by Czechoslovakia. The Air Ministry reply of July 1938
stated that:— )

(a) If this country were to remain neutral we should continue to broadcast
our meteorological observations.

(®) 1f we were in. a war as an ally of I:‘rance, we should then discontinue
broadcast information and provide our allies with all information
available. Such information would be given to France by the tele-
printer circuit already installed between the meteorological offices in
London and Paris. Information would be passed to any other allies
by the methods most suitable for withholding it from the enemy.
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As the international crisis of September 1938 approached, the Director of
the French Meteorological Office decided to send two senior members of his
staff to London to clarify and complete the various matters which were still
outstanding. The main points discussed with the French representatives on
9 September 1938 were :—

(a) France had made no final arrangements for obtaining reports from
Belgium in the event of the latter remaining neutral and discon-
tinuing the wireless broadcasts of her reports. It was suggested
that efforts might be made to obtain the reports through the French
Embassy.

(b) France had made trial exchanges of meteorological data with Prague
by wireless in secret code, but had made no arrangements with
any of the other Central or Eastern European countries. The British
policy regarding the exchange of reports with allies other than
France was reiterated.

(¢) The naval authorities in both countries had decided that reports from
ships must cease in the event of war, but the French proposed to keep
their meteorological observing ship, the Carimare, in operation. It
was agreed that the Meteorological Office would make arrangements
for the Carimare to use Newfoundland as a base, and for her reports
which would be transmitted on low power, to be received in
Newfoundland and cabled to London.

(d) The French representatives were informed that as much as was possible
had been done to ensure that the reports from Canada and the United

States were available.

The teleprinter link between London and Paris was converted in November
1938 to duplex working (i.e. messages could be sent simultaneously from London
and Paris) although for some time afterwards only one machine was available
in Paris and full duplex working could not be used. It was agreed to conduct
a series of trial transmissions, sending by teleprinter the collective messages
which were normally broadcast from Paris by wireless. The trials were carried
out in December 1938 and January 1939 and proved to be generally satisfactory.

The French Air Ministry raised in July 1939 the question of an exchange of
meteorological information with Poland in the event of war. The exchange
was agreed in principle by the Air Staff and it was decided to leave the details
to be discussed at a Franco-British Signals and Meteorological Conference
which was then being arranged. The conference opened in Paris on
10 August 1939, the main meteorological items on the agenda being :—

(a) The arrangements for the exchange between England and France of
meteorological information for civil and military flying between
England and France and for general forecasting purposes.

(b) The provision of meteorological information for long distance through
routes, z.e.
(i) Western and flying boat routes across France to the Mediter-
ranean ; :
(ii) Northern route via Scotland to Scandinavia.

(c) The exchange of meteorological information between French Colonies
and British Dominions and Colonies.
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(d) The provision of meteorological information for British overseas air
routes.

(¢) The transmission of British and French meteorological reports to
Poland and vice versa.

(f) The provision of meteorological reports from neutral countries.

In fact, the discussions covered a considerably wider field than that ]flid
down in the agenda. Besides arranging the exchanges necessary for aviation
purposes, and confirming the arrangements already made for the exchange of
data and the supply of information to the meteorological section with the
Expeditionary Force, the conference agreed on a number of security measures
including the use of land-lines whenever practicable and of regional cyp.hc.srs
which were to be prepared in Britain. The use of a common Franco-British
cypher for fleet synoptic messages was also suggested. The importance of
recorts from the Atlantic was stressed and another appr.oa:c'h to the Freqch
and British naval authorities suggested regarding the p0551b111t.y of some ships
at least continuing to send reports. Arrangements to obtain reports from
reconnaissance aircraft and a more dense network of aircraft ascents and
radio sonde stations in the western districts of France and the United Kingdom
were also recommended. It was agreed that the arrangements made through
the British Foreign Office should be used to obtain reports from Poland and
other countries, and that meteorological information to Poland should be
supplied by the British Embassy in Warsaw, which would intercept and
decypher the fleet synoptic messages, and communicate the decyphered reports
to the Polish Meteorological Office. In case the British representatives were
unable to obtain the official reports of a neutral country, it was suggested that
instructions should be issued to them so that they rould make observations
themselves and transmit them to London.

There was little time left to put the recommendations of the conference into
effect, but considerable progress was made before the outbreak of war.l The
issue of the British Confidential Meteorological Code to the French was authorised
to enable the British Fleet Synoptics to be used, and. arrangements were made
to issue meteorological instruments to a number of British Embassies, Legations
and Consulates. The Admiralty, however, were unable _to agree to ships
continuing to report, but it was pointed out that iq exceptional circumstances
the Commanders-in-Chief could, at their discretion, instruct any ship to report
if it was considered that the report was sufficiently important to justify it.?
D.D.Ops. (N.C.) was approached regarding reports from reconnaissance
aircraft but war had broken out before arrangements could be put into effect.

Reports from Ships

Reports from the Atlantic are of paramount importance in forecasting the
weather in Western Europe, as many of the weather systems affecting the
area move in from the west. In peace-time an organisation existed for obtaining
reports by wireless from selected ships of the mercantile marine, in order to
fill in the blank in the weather chart which would otherwise exist over the
ocean. It was clear that these reports would be even more important in war
when the forecaster would be confronted with other blanks on his chart over
enemy territory.
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Unfortunately, other important considerations were involved, and the
Admiralty decided that strict W/T silence must be enforced to avoid disclosing
the positions of convoys or individual ships. Only one concession was made,
viz. that if the reliability of a forecast for an important service operation was
likely to be considerably reduced if no observations were available from sea
areas, the Naval Commander-in-Chief could, at his discretion, instruct a certain
ship to transmit a report. This concession had little practical importance, as
an isolated report had small value for forecasting purposes as compared with
a regular series of reports. So much importance was placed on ships’ reports
that the Admiralty were asked in May 1938, and again after the Franco-British
Meteorological Conference in August 1939, to reconsider their policy. On
both occasions, however, the Admiralty were unable to make any further
concessions and their previous policy remained in force at the outbreak of war.

Technical Problems
Single Observer Forecasting

Single Observer forecasting (i.e., forecasting on the assumption that all
communications have failed and that only the eye and instrument observations
made by the forecaster himself are available) was a subject to which much
thought was given before the war. It was a problem of particular interest to
the Navy, and as early as 1928 the Admiralty seconded an officer to the
Meteorological Office to study the question. In March 1937 the Air Defence
Research Sub-Committee of the Committee of Imperial Defence asked D.M.O.
to prepare for their consideration a report on single observer forecasting with
particular reference to means for training personnel in its use.?

The shortage of staff in the Meteorological Office prevented further
investigation of the problem but it was included among the subjects for study
by the section which at that time it was proposed to form to deal with the war
organisation of meteorology. D.M.O. and Admiralty representatives decided
at a meeting in June 1937 to prepare a resolution for the Air Defence Research
Committee emphasising the importance of the question and the desirability
of appointing naval officers to study the problem on the various naval stations
after a course of instruction. The meeting recognised that much had been done
to develop single observer forecasting, especially on the theoretical side, but
considered that more officers, especially naval officers, should be trained and
exercised in this method, as experience was of major importance. The frequent
use of aircraft in this connection both for height and distance would hasten its
further development. The committee recommended that naval officers, out
of the zone for promotion and preferably observers, would be selected for
training in Single Observer forecasting and appointed to ships and shore
foreign stations to devote their whole time to the study and practice of this
method. As the curtailment of synoptic information was not likely to be so
complete on land as at sea, Single Observer Forecasting had not the same
importance for the land forces, but the Sub-Committee considered that the
method should be studied by the staff of the Meteorological Office, and form
a definite part of the training of the War Meteorological Section. The Sub-
Committee also recommended that the Air Staff should consider the possibility
of training a number of regular Air Force officers in single observer forecasting
in order to study the possibilities of the method on land stations.
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As the permanent staff of the Meteorological Office could not be taken off
their normal duties for training in single observer forecasting, it was decided
to issue D.M.O.s report on the subject to all Meteorological Office forecasting
centres so that the staff could study the problem. The suggestion that regular
R.A.F. officers should be trained in the method does not seem to have been
pursued. In January 1939, the Admiralty decided to appoint a Naval officer
qualified in meteorology to each foreign station for a period of five years to
devote his whole time to the study and practice of single observer forecasting,
and the Meteorological Office stations at Malta, Gibraltar and Heliopolis were
instructed to co-operate with these officers.

Forecasting with Incomplete Maps and the Making of Weather Observations by

Aircrews

The accuracy which route forecasts for R.A.F. Bomber operations might be
expected to attain under war conditions, when no information would be
available from enemy and possibly neutral territory, was a subject which
received much attention before the war. In February 1937, a memorandum
was prepared showing the vector errors in wind forecasts which might be
expected for various heights, time intervals and distances from the area of
available observations, Statistics were given for flights from this country
towards Germany and from Germany towards this country, looking at the
problem from the German forecasters’ point of view in the latter instance.
In each case, appropriate assumptions were made regarding the countries from
which the reports would be, or would not be, available to the forecasters, In
1937-38 a similar investigation of cloud forecasting was undertaken. The
results of the investigations made it very clear that even limited observations
from enemy territory would be of the greatest value to forecasters, and the
R.A.F. Meteorological Policy Committee recommended in April 1938 that
bomber crews should make weather observations over enemy territory, and
that an organisation should be developed to train the crews, standardise the
type of report and ensure that the reports were made available to the forecasting
service without delay. ’

After discussions between the Air Ministry and the Commands concerned,
a standard form for recording reports was evolved and issued to the Commands
in January 1939.2 The new form for the crews’ reports was printed on the back
of the form on which route forecasts were normally 1ssyed. Provision was made
for reporting time of observation, the position of the aircraft, sensitive altimeter
readings (height and subscale), temperature, cloud type above and below the
aircraft and remarks. The Air Ministry informed Commands in January 1939
of the new procedure and suggested that weathgr repgrts should be called for
on all operational and navigational training flights in Bomber and Coastal
Commands and that the School of Air Navigation and School of General
Reconnaissance should also practise pupils during their more advanced in-
structional flights. In March 1939 detailed instructions were issued to the
meteorological offices concerned regarding instruction®and guidance to aircrews
and the collection, coding and transmission of the reports.

The functioning of the scheme was reviewed, when a few months’ experience
had been gained, by the R.AF. Meteorological Policy Committee in
January 1939. It was agreed that, on the whole the reports returned by the
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aircrews were satisfactory, and although they contributed little additional infor-
mation in peace-time, they would be of considerable valuein war. It wasdecided
that the arrangements for obtaining these pilots’ observations, or ‘ plobs’ should
be continued, and the procedure remained in force until the outbreak of war.

The possibility of using meteorographs (self recording meteorological
instruments) on bomber aircraft was considered during the pre-war period,
but was never put into practice for the following reasons : the lack of a suitable
instrument more robust than existing instruments; the necessity for the
evaluation of the records by an expert before the information could be used
and distributed, a process which would involve considerable delay, particularly
if the aircraft landed at a satellite airfield.
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PART II .

SUPPLY OF METEOROLOGICAL DATA IN
THE BRITISH ISLES AND TO EXPEDITIONARY
FORCES IN NORTH-WEST EUROPE
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CHAPTER 3
THE CENTRAL FORECASTING OFFICE

Before the war, the forecasting work at the Central Forecasting Office
consisted of two main parts: a senior forecaster analysed the chart, wrote
out the forecasts for the Press and B.B.C. and issued the forecasts and gale
warnings for shipping; and an aviation forecaster was responsible for a
meteorological broadcast for aviation and other aviation forecasts, including
warnings for airfields, i.e., of gales, squalls and thunderstorms. During the
day, the work of the aviation forecaster was directed by the senior forecaster,
but for about ten hours at night nosenior forecaster was on duty and the aviation
forecaster was wholly responsible for the forecasting, including gale warnings
for shipping, the distribution to outstations of analyses of the synoptic situation
commenced shortly before the outbreak of war.

The Central Forecasting Office moved to Birmingham temporarily in August
1939, but in February 1940 it moved to its permanent wartime location at
Dunstable, The code name for the evacuation headquarters of the combined
Central Forecasting Office and Meteorological Communications Centre was
“ETA,” a word which came to be used generally as an abbreviation for the
Central Forecasting Office and Meteorological Communications Centre as
a whole, :

Forecasts to the public ceased on the outbreak of war, and the main function
of the Central Forecasting Office was to give technical advice to outstations on
the broad weather developments to be expected, thus ensuring a general
co-ordination of the forecasts issued by the Meteorological Office forecasting
units in the United Kingdom and N.W. Europe. As the Central Forecasting
Office was in the same building as the Communications Centre, it had access
to the latest available information, and, in cases of doubt or disagreement,
was regarded as the ultimate authority. In addition to the routine issue of
technical guidance, the Central Forecasting Office issued forecasts and warnings
of general application, e.g., fog and gale warnings. It also issued many special
forecasts to recipients who were not covered by the meteorological organisation
provided for the Royal Air Force and the Army.

General Forecasting Work

Technical Bulletins for Outstations .

The routine method of providing guidance to the outstations was by bulletins
broadcast by teleprinter and wireless, which contained forecasts and analyses
of surface and upper air conditions.

Soon after the outbreak of war, the distribution of frontal analyses to out-
stations was extended to include all four main charts.! From 1940, the pressure
distribution was added (s.e. the positions of centres of high and low pressure,

1 Meteorological synoptic observations are made at standard times. In Europe 0100,
0700, 1300, 1800 were referred to as the ‘ main ’ hours, and 0400, 1000, 1600 and 2200 as
the intermediate hours. The corresponding charts on which the observations are plotted
are referred to as ‘ main ’ charts, etc.
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cols and points on selected isobars were shown) and the message was called a
‘baratic.” The analyses were supplemented by a General Weather Outlook.
From early 1942, the forecasts included a ‘ prebaratic * (forecast chart of
pressure distribution and fronts) three times daily, later extended to all four
bulletins. The main wartime advance in forecasting technique was the regular
construction and distribution of the pre-baratic charts which, ever since their
introduction, have been the foundation of the whole forccast syvstem. They
enabled outstations to obtain a much clearer picture of how ETA viewed the
latest developments, and greatly increased the outstations’ use of the ETA
bulletins ; they also helped forecasts made directly by ETA. Torecast charts
lead to greater precision in the forecasts, which, although not always justified, is
generally a gain, especially for short-period forecasting. I‘or forecasts which
begin only some 12 hours after the current chart, the chief advantage of the
pre-baratic is that it tends to prevent excessive pre-occupation with present
conditions. The forecast charts have also made it possible to obtain a numerical
check on forecasts of pressure (including the position of centres) and the position
of fronts.

The timetable of routine weather forecasts for aviation at the outbreak of
war had been designed to meet normal peace-time requirements of the R.A.F.
and private flying, and the times of issue and periods covered by the forecasts
varied accordingly. All the forecasts contained a brief statement of the meteoro-
logical situation and the location of fronts at the time of issuc, followed by a series
of forecasts covering Great Britain and N. Ireland of probably surface wind,
upper winds at 2,000 to 3,000 feet and 6,000 feet, weather, clouds and visibility.
This procedure continued until July 1941, when detailed forecasts were issued
at 3-hourly intervals and the period of the forecasts was standardised as
12 hours. For example, a forecast issued at 2.40 a.m. based on the 1 a.m. chart
referred to the period 3 a.m. to 3 p.m. The contents of the forecasts were
substantially as before. A forecast for the following day in general terms was
issued at 3.40 p.m. From February 1942, the aviation forecasts formed part of
the forecast bulletins, thus making the statement of pressure distribution and
frontal analysis unnecessary. From July 1942, the forecasts began with a state-
ment of cloud types, thicknesses, etc., and were supplemented by upper wind
forecasts up to 30,000 feet. A forecast for the North Sea, N.W. Germany, the
Low Countries and Northern France was broadcast in the form of an
aviation forecast twice daily,

Warnings
In addition to the routine bulletins, warnings of certain weather phenomena
were broadcast when the need aroge :—.

Fog Warnings : Broadcast by teleprinter began in the autumn of 1940
as an anti-Invasion measure, and were at first issued to Service recipients
over a substantial area of the country and indicated whether the fog was
likely to persist all day. These warnings proved so useful that they were
continued as a routine after the danger of invasion was past.

Snow Warnings : were prepared, from November 1941, by the Central
Forecasting Office and broadcast on the meteorological teleprinter network
to supplement the 1n_formation given in the routine forecasts: they were
passed on by outstations to the loca] R.A.F. authorities. In the winter of
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1942, thaw and frost warnings were added ; at the request of the Ministry
of War Transport these were also relayed by outstations in code to many
road engineers and public authorities.

Gale, Squall and Thunderstorm Warnings : for the British Isles continued
to be prepared by the Central Forecasting Office and broadcast by tele-
printer during the war, and were distributed either by outstations or
direct from ETA. The terminology to be used in the warnings and the
procedure for their distribution were laid down with more precision in the
spring of 1943.! At the same time, the British Isles, British Coastal areas
and North Atlantic and North Sea were divided into areas for use with
these warnings and for other forecast purposes whenever areas required
definite specification.

Telephone Conferences

Consultations at about 9 a.m. with the Senior (later Chief) Meteorological
Officer at Bomber Command, on the prospects for the following night began in
1940. From January 1942, ETA was linked to the telephone conferences between
the meteorological offices at Bomber Command and the Bomber Groups which
took place at least once daily ; in difficult situations there was a special con-
ference shortly before take-off. ETA was always represented either by the
Chief Forecaster or the senior forecaster on duty. Inaddition to the operational
aspect, these conferences provided a useful exchange of views on the general
meteorological situation. The function of ETA was to give technical advice
and its opinion was often asked on very definite questions related to the exact
cloud height and visibility, or the percentage of airfields in the whole area of
Bomber Command which could be expected to remain open (with cloud height
and visibility above a specified minimum) up'to the tim.e of the bombers’
return. The ‘ Sferic ’ reports were of very great importance in the summer and
valuable new information sometimes become available during the conference.

Telephone enquiries from, and conferences with, other Cpmn_mnd and Group
Meteorological Offices occasionally took placg when thg situation was difficult
or when there was some especially difficult flying operation. A close liaison was
maintained with the Naval Meteorological Service, which was responsible for
issuing meteorological warnings to sl'{ipping, 1:n connection with the issue of
gale warnings. Shortly before the Rhine crossings, telephox'{e conferencqs were
held with the meteorologists in England forecasting for the airborne landings.

Observations and Charts

The war led to an immense growth in the number of observations in the
British Isles, the gain being especially noticeable at night. The much fuller
information at the intermediate hours was of great value for short-period fore-
casting, and the same was often true of the hourly observations although these
were only used as required. The main value of the hourly observations was for
short-period aviation forecasting at the out-stations.

For forecasting for more than a few hours ahead, the gain from the increased
information in the British Isles was outweighed for some years by the lack of
information from the Atlantic. This was mitigated in 1941 and 1942 by the
two special ships sent out by the Admiralty, but these were sunk by enemy

1 A.M.O. A.383/43.
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cols and points on selected isobars were shown) and the message was called a
“baratic.’ The analyses were supplemented by a General Weather Outlook.
From early 1942, the forecasts included a * prebaratic’ (forecast chart of
pressure distribution and fronts) three times daily, later extended to all four
bulletins, The main wartime advance in forecasting technique was the regular
construction and distribution of the pre-baratic charts which, ever since their
introduction, have been the foundation of the whole forecast system. They
enabled outstations to obtain a much clearer picture of how ETA viewed the
latest developments, and greatly increased the outstations’ use of the ETA
bulletins ; they also helped forecasts made directly by ETA. Forecast charts
lead to greater precision in the forecasts, which, although not always justified, is
generally a gain, especially for short-period forecasting. For forecasts which
begin only some 12 hours after the current chart, the chief advantage of the
pre-baratic is that it tends to prevent excessive pre-occupation with present
conditions. The forecast charts have also made it possible to obtain a numerical

check on forecasts of pressure (including the position of centres) and the position
of fronts.

The timetable of routine weather forecasts for aviation at the outbreak of
war had been designed to meet normal peace-time requirements of the R.A.F.
and private flying, and the times of issue and periods covered by the forecasts
varied accordingly. All the forecasts contained a brief statement of the meteoro-
logical situation and the location of fronts at the time of issue, followed by a series
of forecasts covering Great Britain and N. Ireland of probably surface wind,
upper winds at 2,000 to 3,000 feet and 6,000 feet, weather, clouds and visibility.
This procedure continued until July 1941, when detailed forecasts were issued
at 3-hourly intervals and the period of the forecasts was standardised as
12 hours. For example, a forecast issued at 2.40 a.m. based on the 1 a.m. chart
referred to the period 3 a.m. to 3 p.m. The contents of the forecasts were
substantially as before. A forecast for the following day in general terms was
issued at 3.40 p.m. From February 1942, the aviation forecasts formed part of
the forecast bulletins, thus making the statement of pressure distribution and
frontal analysis unnecessary. From July 1942, the forecasts began with a state-
ment of cloud types, thicknesses, etc., and were supplemented by upper wind
forecasts up to 30,000 feet. A forecast for the North Sea, N.W. Germany, the
Low Countries and Northern France was broadcast in the form of an
aviation forecast twice daily.

Warnings
In addition to the routine bulletins, warnings of certain weather phenomena
were broadcast when the need arose :—
Fog Warnings : Broadcast by teleprinter began in the autumn of 1940
as an anti-invasion measure, and were at first issued to Service recipients
over a substantial area of the country and indicated whether the fog was

likely to persist all day. These warnings proved so useful that they were
continued as a routine after the danger of invasion wag past.

Snow Warnings : were prepared, from November 1941, by the Central
Forecasting Office and broadcast on the meteorological teleprinter network
to supplement the information given in the routine forecasts : they were
passed on by outstations to the local R.A.F, authorities. In the winter of
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1942, thaw and frost warnings were added ; at the request of the Ministry
of War Transport these were also relayed by outstations in code to many
road engineers and public authorities.

Gale, Squall and Thunderstorm Warnings : for the British Isles continued
to be prepared by the Central Forecasting Office and broadcast by tele-
printer during the war, and were distributed either by outstations or
direct from ETA. The terminology to be used in the warnings and the
procedure for their distribution were laid down with more precision in the
spring of 1943.1 At the same time, the British Isles, British Coastal areas
and North Atlantic and North Sea were divided into areas for use with
these warnings and for other forecast purposes whenever areas required
definite specification.

Telephone Conferences

Consultations at about 9 a.m. with the Senior (later Chief) Meteorological
Officer at Bomber Command, on the prospects for the following night began in
1940. From January 1942, ETA was linked to the telephone conferences between
the meteorological offices at Bomber Command and the Bomber Groups which
took place at least once daily ; in difficult situations there was a special con-
ference shortly before take-off. ETA was always represented either by the
Chief Forecaster or the senior forecaster on duty. In add.itiqn to the operational
aspect, these conferences provided a useful exchange of views on the general
meteorological situation. The function of ETA was to give technical advice
and its opinion was often asked on very definite qqestlons.related to the exact
cloud height and visibility, or the percentage of alrflelds in the whole area of
Bomber Command which could be expected to remain open (with cloud height
and visibility above a specified minimum) up to the time of the bombers’
return. The * Sferic ’ reports were of very great importance in the summer and
valuable new information sometimes become available during the conference.

Telephone enquiries from, and conferences with, other Command and Group
Meteorological Offices occasionally took place: when th(? situation was difficult
or when there was some especially difficult ﬁymg. operation. A close liaison was
maintained with the Naval Meteorological Service, which was responsible for
issuing meteorological warnings to sh.ipping, in connection with the issue of
gale warnings. Shortly before the Rhine crossings, telephon.e conferences were
held with the meteorologists in England forecasting for the airborne landings.

Observations and Charts

The war led to an immense growth in the number of observations in the
British Isles, the gain being especially noticeable at night. The much fuller
information at the intermediate hours was of great value for short-period fore-
casting, and the same was often true of the hourly observations although these
were only used as required. The main value of the hourly observations was for
short-period aviation forecasting at the out-stations.

For forecasting for more than a few hours ahead, the gain from the increased
information in the British Isles was outweighed for some years by the lack of
information from the Atlantic. This was mitigated in 1941 and 1942 by the
two special ships sent out by the Admiralty, but these were sunk by enemy

1 AM.O. A.383/43.
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action. For some time after this, there was little Atlantic information, as
reconnaissance flights were still in the experimental stage, although extremely
valuable observations were received from the Captains of British and American
aircraft flying regularly between air bases on both sides of the Atlantic. ‘In
flight ’ reports were decyphered at Prestwick and relayed to ETA by teleprinter
whilst ‘ post-flight ’ reports were put into the appropriate coded form by the
terminal air bases and the message again reached ETA via Prestwick. A
considerable number of the reports were made at heights between 10,000 and
20,000 feet. In the absence of any other information, they were of great use
in fixing the position and following the movement of fronts. Subsequently, the
position was greatly improved by the increased frequency and range of meteoro-
logical reconnaissance flights. The low-level observations were very valuable
in locating fronts, and the ascents provided entirely new information. In
1944/45 observations from British naval vessels in fixed positions became
available to supplement the observations made by the American fixed ships
network (U.S. Weather Patrol Ships) which had been developed during the two
preceding years.  The °Sferic’ reports obtained by direction finding on
atmospherics, proved of great value in locating thunderstorms, especially on
the Continent ; they often supplied the first information of the development of
thundery disturbances and also helped in locating fronts on the Atlantic.

Charts on the scale 1 in 74 million were introduced in 1940 and became the
main working charts in 1942. The 1 in 10 million charts which had been the
fundamental working charts for some decades were then dropped as the scale
was too small to allow the modern ‘station model’ to be plotted fully at
enough stations. Atlantic charts on the scale 1 in 15 million replaced the old 1 in
20 million Atlantic charts at the same time. A frontal analysis over the whole
Atlantic area was included in the Daily Weather Reports from February 1942.
Previously, the analysis had been carried out as far as the observations available
permitted, but was not issued.

Staff

The extension of the senior forecasters’ roster to cover the whole 24 hours
was a wartime necessity. At first, only three forecasters were available ; one
slept at the office and was only roused when warnings had to be sent out or
there was some unforeseen development in the synoptic situation. From
the spring of 1940 there were four senior forecasters and a 24 hour roster was
then maintained. The steady increase in the number of forecasts to be issued
made it necessary to relieve the senior forecasters of some of the routine day-
time forecasts, especially after the introduction of the pre-baratics. By the
autumn of 1942, seven forecasting officers (independent forecasters) were
normally engaged on miscellaneous and aviation forecasting, additional to the
senior forecasters.

Upper Air Work

The outstanding new feature of war-time meteorology was the immense
development of upper air soundings. At the outbreak of war meteorological
aircraft ascents were made twice daily at Mildenhall and Aldergrove up to
the 400 mb. (approximately 23,000 feet level). Ascents were also made at a
number of places on the Continent, especially in Germany. Contour charts
of the 500 mb. (approximately 18,000 feet) were drawn regularly in Germany,
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but since the only area with adequate data was located east of the British Isles,
such charts were of little value to British forecasting. The only upper charts
drawn here were for 1 and 2 kilometres (3,280 and 6,560 feet approximately)
which were published in the Upper Air Section of the Daily Weather Report
but these heights were too low for the charts to be of much use for forecasting
in a mainly low-lying area like the British Isles.

The most serious gap in our information was in respect of upper winds in
cloudy weather.! When the first radio wind sounding was received from Larkhill
in October 1939 it was at once realised that it opened a new era in synoptic
meteorology. There was a steady increase in 1940 in the information both of
upper air temperatures and humidity and of wind, and meteorological
reconnaissance flights extended the area of observation into the Atlantic. The
establishment by the U.S. Coastguard of meteorological ships with radio-
sounding equipment in 1944 enabled fairly reliable upper air charts to be
extended right across the Atlantic, thus opening a new era in British synoptic
meteorology.

From January 1940, isobaric charts for 2 and 5 kilometres (6,560 and
16,400 feet approximately) were prepared daily and distributed to outstations
and also issued in the Upper Air Section of the Daily Weather Report. A year
later, they were replaced by height contours of isobaric surfaces, 7.e. surfaces of
equal pressure. Charts for the 750, 500 and 250 mb. (approximately 9,000, 18,000
and 34,000 feet) surfaces were prepared daily for 0400, 1200 and 2000 G.M.T.,
those for 0400 at 500 and 250 mb. being issued in the Daily Weather Report.
The charts showed contours both in heights above sea level and of the thickness
between successive isobaric surfaces, in the case of the 750 surface the thickness
being taken from the 1,000 mb. surface, which is very closely related to the sea
level isobaric chart.

Forecast upper charts (Prontours) were made for a period 12 hours
ahead and issued in coded form to outstations. Charts of the height of the
tropopause were also drawn and issued; ldter these were supplemented by
forecast tropopause heights. The height of the tropopause was operationally
important as the air in the stratosphere is normally too dry for persistent
condensation trails (‘ contrails ") to form. The ‘ Mintra ’ message, which was
also issued referring to contrails, gave the minimum height in the tropopause
below which persistent contrails would not normally be found.

The Evolution of the Upper Air Branch

Until about the middle of 1940 the upper air information could be handled
by the ordinary forecasting and plotting staff but it subsequently increased
to an extent where it became necessary to have a special section to deal with it.
At the end of 1942, the section became a new branch, the work of which con-
tinually increased until shortly before V.E. day. This was due partly to the
increasing number of observations but even more to the increase of routine and .
operational forecasting requirements.

The main innovation on the upper charts was the introduction of tendencies
of contour heights and thicknesses, and tendency of temperature on the
isobaric surface. Thermal winds averaged over the layers between the various
isobaric surfaces were also plotted in addition to actual winds. The location of

! The normal method of measuring upper winds was to release a small hydrogen filled

balloon and follow it visually by means of a special theodolite, a method which is naturally
useless when the balloon enters cloud or there are very strong winds.
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fronts in the upper air was introduced but, as fronts arc generally diffuse
aloft, the subjective element was large and the number of fronts shown on
the upper charts greatly decreased during 1944 despite increased information.
Charts extending across the Atlantic and America at 700 and 500 mb. com-
menced in 1943, and by 1944 the Atlantic network became adequate to ensure
a fair degree of accuracy.

Forecasting Upper Winds for Bombing Operations

In addition to the increase of routine upper air forecasting, resulting from
the synchronisation between the upper and surface air charts which was made
possible by making four instead of three sets of upper air observations daily,
there was a great development, of operational forccasting. Before 1943,
meteorological officers at the Bomber Groups made their own forecasts of upper
wind, but the increased scale of the concerted operations and the development
of the Pathfinder technique with immense concentrations of bombers over the
target, made it essential to have a single forecast of upper wind in any given
area. For some time the operational upper wind forecasts for various routes
(normally divided into ‘legs’) and targets werc supplicd by ETA ; later an
upper air section was formed at Bomber Command.

The forecasts were based on the ETA special ‘ prontours ’ for the operational
area and a constant liaison was needed between the two upper air units. The
prontours required for the bombing operations were normally additional to
those made for standard pressure and standard times. It was nccessary, there-
fore, to have two rosters, one for operational forecasts and the other for routine
analyses and forecasts. Daylight raids by Bomber Command began in 1944,
so that operational forecasts were often needed at any time of day or night.
The development of the technique of wind-finding by the bombers them-
selves also involved special duties for upper air forecasters, in continuous
liaison with Bomber Command ; the original forccasts had to be immediately
corrected, when necessary, in the light of the information reccived.

When the new Branch was formed, provision was made for research and,
although the severe operational demands limited this, a substantial number of
research papers were prepared by the staff, some of the most important being,
perhaps, those on Subsidence and Convection. In addition, forecasts of the
Larkhill upper winds were made for checking purposes.

Charts and Diagrams

From 1943, the standard upper air charts were on the same scale as the
surface charts. A new tephigram was designed on half the scale of the old one
for use with radio-soundings up to or above the 100 mb. level. Later, a larger
tephigram was produced on the original scale, suitable for radio-soundings in
all parts of the world. All values were recomputed and various improve-
ments effected. Cross-sections were drawn with a horizontal scale of
1 in 74 million and vertical scale exaggerated 200 times. A length of 2,800
miles could be covered. The Upper Air Section of the Daily Weather Report
was expanded at the beginning of 1942, with morning charts for 750 mb.
(later 700 mb.), 500 mb. and 250 mb. (later 300 mb.) and the height of the
tropopause. A trans-Atlantic 500 mb. map for the evening was included from
January 1944, by which time the number of temperature ascents had increased
to over 50 daily and there were 16 radio-wind soundings and a large selection
of pilot balloon ascents.
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Special Forecasts, Summaries and Warnings

In the arrangements for meeting the day to day needs of the R.A.F. and
Army, the Central Forecasting Office acted as a general guide and consultant,
but it was also called upon to issue a substantial amount of information in
addition to the routine bulletins which were broadcast to the outstations. A
considerable number of routine forecasts and summaries of past weather were
issued to Service and other Government Departments and essential services
which were not served by the meteorological organisation provided for the
R.A.F. Commands and the Army. They were issued either directly to the
recipients, or through the liaison section of the Central Forecasting Office at
Meteorological Office Headquarters. IFrom time to time, the Central Forecasting
Office was called upon to issue special forecasts or series of forecasts for a number
of reasons, such as :—

(@) the recipient was not served by the normal organisation ;

() the forecasts applied to more than one Command ;

(¢) the forecasts were required to cover a longer period than usual ;
(@) the application of special upper air information was required ;
(e) the forecasts were of an unusal character.

The main special forecasts issued were as follows :—

‘Volcano’ (later * Furnace’) Warnings—Enemy use of smoke : started
in July 1940 and concerned wind conditions suitable for the use of smoke
generated on the Continent as a screen for enemy landings on the south
and east coasts.! The forecasts, which were discontinued in October
1941, were distributed to the Admiralty, War Office, G.H.Q. Home Forces
and H.Q. Coastal Command.

“ Forceps ' (later * Simplex’) Coastal Gas .Warm'ngs : were forecasts of
winds on the south and east coasts of the British Isles and began in August
1940 as an anti-invasion measure. They indicated the stretches of coast
from North Berwick to Hartland Point on which wind conditions would
be suitable or otherwise for the use of gas by invading forces during the
hours of darkness.? The forecasts were distributed by meteorological
teleprinter and Service channels to Army Commands, R.A.F. Commands
and Groups, who distributed them to units within 5 miles of the coast in
question. They were discontinued in October 1941.

‘ Windotern ’ Forecasts : of upper winds and temperatures were issued
from August 1940 at 0200, 1000 and 1800 hours B.S.T. daily to the
Admiralty in connection with the firing of heavy guns across the Straits
of Dover. They gave estimates of the main wind and temperature for each
4,000 feet layer up to 48,000 feet and referred to a time 4 hours ahead of
the time of issue.

‘ Cliguot’ Forecasts : were supplied to Bomber Command and B.Ops 1
in connection with a project to set fire to the forests of Germany by means
of incendiary weapons. They involved estimates of past weather, including
rainfall, and future weather and winds. They were begun in July 1940
and discontinued in October 1941.

Fog Warnings : were issued from September 1940 as an anti-invasion
measure, so that fighter aircraft could be moved from threatened airfields

1 A.M. File S.62678. 3 A.M. Files S.6127 and S.62678.
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to those which were likely to remain clear. They proved of such value to
outstations that they continued as a routinc after the threat of invasion
had passed.l

* Papyrus’ Furecasts : of the drift of no lift balloons at specified heights,
and of weather, cloud and icing conditions affecting the balloons, were
sent from November 1941 to the balloon Units which distributed propaganda
leaflets,? and occasionally to those experimenting with no-lift balloons
across the British Isles.

Forecasts for flights to Russia : were supplied by the Central Forecasting
Office for about a year from July 1941. This work was later taken over by
the meteorological office at Prestwick.

‘ Nebular® Warnings of Snow, Frost and Thaw were distributed in
the teleprinter network for general information and for the use of local
authorities.

Forecasts for N. African Landings : Both beforec and after the N. Africa
landings special outlooks as far ahead as possible were sent out in wireless
by cypher for the benefit of the meteorologists responsible for forecasting
in that area. Special upper wind forecasts were made for the flights from
England to Africa.

‘ Fido' Forecasts : of temperature inversions and fog werc sent from
December 1942 to places where cxperiments werc being made on fog
dispersal.3

“Snoly’ Reports : of snow conditions in European countries from
Norway to Italy were issued to Bomber Command and Group H.Q. from
November 1943. They included estimates for the various countries of
the approximate level above which snow would be lying, the approximate
thickness in flat country and on the level among mountains, the distribution
of the snow cover, e.g. patches, and whether the snow was thawing.

‘ Naviprop ' Forecasts : of the variation of the water vapour content
of the air with height, at low levels over the North Sea, were issued from
November 1943, as the vertical distribution of water vapour in the lower
layers of the atmosphere was known to affect the patch of short wave
radio beams, especially the ‘Oboe’ system of guiding bombers over
a target.

‘ Annoprop * Forecasts : regarding meteorological conditions around the
coasts of Britain suitable for the anomalous propagation of short wave
radar, began in February 1944, and were distributed to C.s-in-C., Nore
and Plymouth; H.Q. VIII Fighter Command U.S.A.A.F. Duty Officer
Coastal Artillery Dover ; H.Q.,A.D.G.B.,and other interested authorities.

Bramart Forecasts : For some time after the landing in Northern
France, short term forecasts of winds, pressures and temperatures for
various levels up to 30,000 feet were broadcast by wireless every four hours
to assist the meteorologists with the Expeditionary Force in compiling
Artillery Meteor Reports.

Government Departments : Many special forecasts and warnings were
issued for Government Departments and essential services.

1 AM. File S.65105. 2 AM. File S.62621. 3 A.M. File S.84807.
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CHAPTER 4
BOMBER COMMAND

The meteorological organisation for Bomber Command, as approved before
the war, remained virtually unchanged throughout the war, except for the
partial upgrading from Type 3 to Type 2 of the meteorological offices at Base
Headquarters in 1944-45. By August 1939, meteorological forecasting centres
had been provided at the six Bomber Group Headquarters (Nos. 1, 2, 3, 4, 5, 6)
and subsidiary meteroological offices at the bomber airfields.! A meteorological
teleprinter network connected each meteorological office at an airfield to its
parent at Group H.Q., and each meteorological office at a Group H.Q. to the
Central Forecasting Office. Also, immediately before the war, a forecast
centre was provided at Command H.Q. with a teleprinter link to the Central
Forecasting Office.

In accordance with the policy of making the meteorological organisation
conform to the Command organisation, Type 1 meteorological offices were
provided at No. 7 Group (O.T.U.) H.Q. towards the end of 1941 and at No. 8
Group (Pathfinder) H.Q., No. 6 Group (R.C.A.F.) H.Q. and No. 100 Group
(S.D.) H.Q. towards the end of 1942. Although it was a Canadian Group, the
meteorological staff at No. 6 Group H.Q. and stations were all supplied by the
Meteorological Service, who, in turn, provided meteorological staff to replace
those who had been sent from the United Kingdom to the R.A.F. Training
Schools transferred to Canada. Initially, all the meteorological assistants
at No. 6 (R.C.A.F.) Group H.Q. were also provided by the Meteorological
Office, but towards the end of the war, some of them were replaced by Canadian
airwomen. In the final stages of the war, the Command contained seven
operational Groups, a Heavy Conversion Group and two Training Groups.
At Command H.Q. and at each Group H.Q., except No. 7 (Heavy Conversion)
Group, a Type 1 meteorological office was maintained.

The Senior (later Chief) Meteorological Ofﬁcer at Command H.Q. was
responsible for advising the Commander-in-Chief, and acted as liaison officer
between the Air Staff of the Command and Meteorological Office Headquarters.
The Senior Meteorological Officer at a Group H.Q. was responsible for all
meteorological work in his Group and personally advised his A.O.C. He was
assisted at Group H.Q. by a team of independent forecasters large enough to
provide a continuous forecast service. The meteorological officers at Groups
and Command worked as a team to provide meteorological advice for major
bombing attacks, which were co-ordinated from Command H.Q., but some
attacks on special targets and minelaying operations were the responsibility
of Groups individually, and the duty of advising Air Staff for these operations
was exclusively that of the officers at Group H.Q. In general, the meteoro-
logical staff in Training Groups were responsible for advising on weather
prospects for individual training flights and leaflet dropping sorties, but when,

1 A.M. File S.83658.

59
(C45068) D



towards the end of the war, Heavy Conversion and Training Groups played a
part in major operations by making diversionary sweeps to deceive the enemy
as to the direction of the main attack, the meteorological staff concerned were
brought into the co-ordinated meteorological arrangements.

The policy of providing each R.A.F. station in the Command with a Type 3
meteorological office, manned by ‘ dependent’ forecasters and the necessary
complement of airmen meteorologists for maintaining routine weather observa-
tions and plotting synoptic charts, was varied in- January 1944, when it was
agreed to appoint an independent forecaster to the H.Q. of a Base (i.c. a
‘ clutch ’ of three stations one of which was the Base H.Q.). The independent
forecaster acted generally under the S. Met. O. at the parent Group H.Q.,
but was responsible for the supply of meteorological advice for non-operational
flights by units within the Base. There were normally two dependent fore-
casters at each station in the Base in addition to the independent forecaster
at Base H.Q. It was decided at the end of 1944 that a W.A.A.F. Meteorological
Officer should be employed at each of the Command O.T.U.s and H.C.U.s.

It was the duty of the meteorological staff at Command to advise the
Commander-in-Chief, to co-ordinate the advice given throughout the Command
for operations which involved more than one Group, to advise Central Flying
Control, to determine upper winds for all purposes for which they were required
in the Command and to decide when and by what route sorties by ‘ Pampa ’
weather reconnaissance aircraft were required. The duties of the meteorological
staff at a Group were to advise the A.O.C., to give guidance to forecasters
at the stations, to administer the work at the Type 3 meteorological offices
and to advise Control at Group H.Q. when diversion of aircraft was necessary.
The main duties of the meteorological staff at a station were to pass to the
Station Commander the advice obtained from Group H.Q. regarding the
prospects for operations or other sorties, to brief the crews with forecasts
received from Group H.Q., to prepare the forms which contained these forecasts
and issue them to the crews concerned, to obtain weather information from the
crews on return from operations or training flights and to'maintain and transmit
observations to Group H.Q. hourly, or more often if necessary. Station
forecasters always worked under the guidance of the forecaster at Group H.Q.
from whom he received forecasts by teleprinter or telephone and with whom he
discussed the synoptic situation whenever necessary.

The usual practice at briefing was for the station meteorological officer to
display and describe the latest synoptic charts, and a pictorial cross-section of
the weather conditions expected on the routes usually with the aid of an
epidiascope, and to answer queries. In addition, aircrew members, particularly
navigation officers, visited the meteorological office immediately before take-off
for a further discussion with the forecaster, especially if Group H.Q. had
amended the briefing forecast. The forecasters at the stations interrogated
crews on return from an operation and obtained in this way a reasonably
correct and comprehensive picture of the weather experienced. The information
obtained was summarised by the forecaster and forwarded to Group H.Q.
where a composite message was prepared, based on the summaries from all
stations. These messages were in turn passed by teleprinter to the Central
Forecasting Office for broadcasting so that meteorological information from
over enemy territory could be made available to all forecasting units in the
British Isles.
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Following a partial reorganisation of the Meteorological Office, a section
of the H.Q. Branch dealing with the requirements of Bomber Command was
opened at Command H.Q. in September 1944. The Head of the Branch, who
was responsible for supervising and co-ordinating the meteorological services
in the Command, carried such powers as were delegated to him by the Director
of the Meteorological Office to enable a substantial number of the meteorological
questions arising within the Command to be settled without reference to
Meteorological Office H.Q. The Chief Meteorological Officer at Command H.Q.
was thus able to maintain personal contact with the Head of the Branch and,
as meteorological adviser to the Commander-in-Chief, kept the Head of the
Branch informed of the meteorological requirements of the Commander-in-Chief,
particularly in regard to matters related to organisation.

Co-ordination of Meteorological Work

Early in the war, when Groups operated independently, decisions on the
suitabllity of weather conditions for particular operations were made generally
by Group Commanders acting on the advice of their respective Senior Meteoro-
logical Officers. As operational planning became complicated by the increase
in the numbers of aircraft and the intricacies of the methods of attack, these
decisions were made increasingly by Air Staff at Command H.Q. consulting
with Group Commanders, although decisions relating to details of take-off
and climb remained primarily a Group responsibility throughout the war.
Thus the stage was reached where an operation was planned partly on the
meteorological advice given at Command and partly on advice given at Groups,
the Meteorological Officers at Command and Groups acting independently.
In order to co-ordinate the meteorological work and obtain the best results,
meteorological conferences by secret telephone with the Meteorological Officers
at Command and all Operational Group H.Q., linked together simultaneously,
began in December 1940 and continued until the end of the war. Early in
1942, the Bomber O.T.U. Groups and the Central Forecasting Office were
included in these conferences which were held daily in the afternoon in summer
and at midday and in the afternoon in winter. Additional conferences were
called if necessary.

In order to increase their value, the form of these conferences was changed
in the light of experience until the following final form was reached. The
Command Meteorological Officer first described the meteorological situation
as he saw it, told of the advice he had given to the C.-in-C. and named the
operations which had been laid on as the result of that advice. The Chairman
of the day, whose place was taken in turn by the Senior Meteorological Officer
in person at Command and at each of the Operational Groups, then took over.
He took the main responsibility for weather advice in the Command for 24 hours
from about 0900, and ensured that all the latest possible information was
plotted on his weather charts accurately, and personally kept very careful
watch on all weather developments. This did not absolve the Groups from
their normal careful routine. It was also the chairman’s duty to acquaint
himself with all the operations scheduled to take place throughout the Command
during his 24 hours of duty, and to assess the weather according to the areas
and ranges of such operations and, therefore to the periods of time covered.
Having heard Command’s views, the chairman at the first conference of the
day was free to give with as much detail as he thought necessary, his views
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on the weather for take-off, route out, target, route home and landing for each
operation scheduled. The chairman then checked with Command that he had
covered all proposed operations, and called upon each operational Group in
turn to state their views, if different from those of the chairman, especially in
regard to the Group’s own operations. Having heard all the operational
Groups, the chairman called upon the Training Groups to give their forecasts
for their own bases, in case such were needed for diversionary purposes, and,
lastly, asked the C.F.O. (Central Forecasting Office) for their remarks on what
had already been said. The chairman then dictated a summary of the opinions
thus expressed, which having been agreed by all concerned, was presented to
the C.-in-C. and all A.O.C.s interested, as the agreed Command forecast on
which the final (flight) planning of operations should proceed. It was also
teleprinted from Groups to operational stations for their own planning purposes.
During winter, a2 second routine conference was held in the afternoon, at which
the same Chairman examined the first summary in the light of later information,
which might include a reconnaissance report, and, if necessary, conducted
another discussion and prepared a second summary. If anxieties arosc
concerning the weather, any Group was free at any time to ask Command or
the Chairman to call a special conference.

Forecasts throughout Command, right down to the pilots and crews, were
all based on the latest agreed summary, so that all confusion of thought and
action was avoided. Only such centralised forecasting could ensure all possible
help to aircrews and the co-ordination of effort. The inclusion of C.F.O. gave
the Command the benefit of the advice of the most experienced forecasters and
of data received too late at C.F.O. for broadcasting before the conference.
From 1943 the forecasting centres at H.Q. Fighter Command and H.Q. Eighth
Air Force, U.S.A.A.F., listened in to the conferences and found the weather
survey of great use to themselves. In particular, when bombers were using
fighter cover, it was most important that the fighters should know what forecasts

e bombers.

were given to th

Initial planning for 2 night operation was norrr}ally made on meteorological
advice given to the C.-in-C. at his conference in the Operations Room at
0900 hours. As the result of thls.conference, Command issued targets and
suggested routes to Groups. In their turn, each Group held a conference, with
Air Staff and the S.Met.O. present, to discuss every phase of the attack laid
on for them, including the weather aspect, and then went back to Command
either to agree Or to argue about their orders. It was essential that at this

reliminary conference at Group H.Q. the S.Met.Q. should sum up the situation
regarding bases for return, as orders to load the aircraft were sent by Group to
Stations immediately after the conference, and the matter of necessary diversions
govemed the petrol and, ‘therefm:e, the bomb load. The meteorological
situation was reviewed again by Air Staff at Oommand and Groups following
each Meteorological anference apd plz}ns were rev'lsed as necessary. Meteoro-
logical officers at stations were, in their turn, advised by their Senior Officers

at Groups for every operation.

Formation and Development of Upper Air Section

An outstanding feature of the meteor.ological services for the Command was
the development of upper wind forecasting. Improved methods of determining
winds and temperatures in the upper atmosphere and the development of
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weather reconnaissance over the Atlantic made it possible during the war to
construct routine upper air charts for the British Isles and Western Atlantic
with much greater precision than had previously been possible.

Prior to March 1943, the upper winds provided to navigators for use in
Bomber operations were prepared at each Group Meteorological Office on the
basis of the data supplied to them in the teleprinter broadcasts from C.F.O.,
i.e., on the original observations of upper winds and temperatures supplemented
by contours of the 750 and 500 mb. surface. Early in 1943, it was suggested
that it would be better for all aircraft taking part in an operation to receive
the same wind in order to maintain their position relative to each other. It was
accordingly arranged for the C.F.O. to issue the appropriate contour lines from
which the upper winds could be derived by the Group meteorological offices
on the same fundamental basis and be identical within the limits of accuracy
of measurement.

Later in 1943, changes in thc nature of the operations made it more
important that each navigator should have the wind which would best enable
the aircraft to reach the target at zero hour, it being more important that as
many aircraft as possible should reach the target at zero hour than that all
the aircraft should arrive together at a time other than zero hour. Moreover,
it had been found that the variations in the wind deduced from the contours by
different Group meteorological offices were greater than anticipated and it had
accordingly been agreed that the actual upper winds for the route ought to be
issued in addition to the contours. These two computations necessitated much
detailed calculation centrally and had to be related to the legs of the course to
be followed by the aircraft. As the provision of the details of the forecast
required in each of the Groups taking part in an operation was not a duty
appropriate to C.F.O., it was decided ?o establish an upper air section at the
Command Meteorological Office, primarily to effect these computations but also
to co-ordinate, in conjunction with C.F.O. on whose basic deductions the forecasts
were based, the issue of any necessary connections to the forecasts necessitated
by the receipt of new information after the forecasts had been issued.!

Still greater accuracy was required in 1944, however, so, in view of the lack
of data from enemy territory, it was arranged that in operations involving deep
penetration into enemy territory values of wmpl directions and velocity should
be determined by selected aircrews and transmitted back to Group H.Q. These
‘ found ’ winds were telephoned to ('Zommand H.Q. and to C.F.O. at Dunstable.?
They were then plotted and examined by upper air forecasters at Command
and at C.F.O. who discussed the results by telephone in the light of their upper
air charts. In this way, more accurate forecast values of wind for the level of
the aircraft on later stages of the route were obtained and were broadcast by
W/T from Command H.Q. to the aircraft at pre-arranged intervals. In some
operations, when penetration into enemy territory was too shallow to permit
of ‘found’ winds being used to amend the forecast winds for further stages
of the route, the broadcast technique was applied to determining the
‘ Bombing wind ’ only. For this purpose, the selected crews would determine
the wind over a pre-arranged period such as the period from 45 to 25 minutes
before reaching target. These values, transmitted back by W/T, were examined,
sometimes at Group only but more often by the upper air forecaster at
Command as well, and the ‘ bombing ’ wind sent to the aircrews.

1 A M. File S.96904. 2 Bomber Command O.R.S. Report M.12.
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Weather Reconnaissance of Enemy Territory—Formation of ¢ Pampa ’

A lack of weather information from enemy territory had been foreseen
before the war and aircrews had accordingly been trained to make and record
observations in flight. This proved to be a very valuable source of information,
and meteorological interrogations by Meteorological Officers at Stations
became an established part of the ‘ debriefing ’ of aircrews. Information thus
obtained of weather conditions over enemy territory was not recent or detailed
enough to be of much use for forecasting weather for operations 24 hours
later, and an increasing need was felt for a meteorological reconnaissance of
such territory. This led to the formation of the * Pampa ’ No. 1409 Flight in
January 1942. The Flight was transferred to Pathfinder Group in April 1943.

‘Pampa ’ aircraft were used to obtain a broad survey of meteorological
conditions over enemy territory in terms of cloud distribution prior to the
selection of targets and also to survey conditions over those areas of enemy
territory which would assist the meteorologist most in forecasting cloud on
routes and at targets after their selection had been made. In the latter case,
weather reconnaissance by ‘ Pampa ’ was normally made ‘ up-wind ’ from the
geographical positions to which the forecast would apply. Each reconnaissance
route proposed was examined by Air Staff and compromise made if necessary
between what was best from the meteorological aspect and what was desirable
from the operational aspect (in view of the need to avoid the most heavily
defended areas and .to ensure that the proposed target was not made obvious
to the enemy). Towards the end of the war ‘Pampa’ aircraft carried
thermometers and made vertical temperature soundings at specified points
but their main purpose was to report on cloud structure and distribution.
This often entailed flying through a layer of turbulent and icing cloud to
measure the level of its upper and lower surfaces. Crews were also required
occasionally to descend to comparatively low levels over enemy territory
to measure the base of low cloud.

Instruction in Meteorology ,

Meteorological instruction was given to aircrew at the Operational Training
Units. It consisted of a revision and continuation of the elementary meteoro-
logical instruction which they had received at ez}rlier stages of their training, but
- was of particular significance as it was.at this stage that aircrew first made
really long-range flights in operational aircraft and in many cases first realised
the full importance of meteorological knowledge. Early in the war, many factors
combined to limit the time which could be allotted to meteorological instruction,
put by early 1942, the importance of meteorology was being far more strongly
emphasised and, as the meteorological staiif problem had eased, the meteoro-
logical syllabus was e)fpande:d. ) The revised syllg.bus, issued by Bomber
Command in collaboration within the Meteorological Office, included such
subjects as We‘ather over N.W. Europe, Airframe Icing, Cumulo-nimbus
Cloud, Upper Winds, etc. Thrqughout the lectures, the Practical application of
meteorological knowledge by' aircrews was stressec.l. The importance of record-
ing the weather encountc?red in flight, and of handing in the report promptly on
return, was also emphasised. The formal programme of lectures and talks was
supplemented by 'meteor.ologlcal films, Bra.ms Trusts’, quizzes and dummy
< dry swim ! exercises which }lelped to establish the necessary rapport between
aircrews and the meteorological service.
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The Weather Factor in Bombing Operations

In the opening stages of the war, aircraft of Bomber Command were
employed on dropping leaflets over Germany by night, on day reconnaissance
behind the enemy lines and on one or two daylight raids on naval vessels.
Then, as later, the meteorologist was required to forecast conditions at bases,
on route and over the target but, in general, the success of the mission did not
depend on the meteorologist to the same extent as in later operations, except
in so far as weather was a hazard to aircraft. The facts that leaflet dropping
did not require the same precision as bombing, that enemy ground defences
were relatively weak and that, during the German advance across Belgium and
France in 1940, the weather was uniformly fine, tended to obscure the vital
part which meteorology was going to play in the operations of Bomber Command.

Development of the Main Bomber Offensive

In the early days of night bombing, little cloud and good visibility were most
desired in order to facilitate navigation and to permit of visual bombing. With
the introduction of radar aids, and with increasing opposition from enemy night
fighters, aided by searchlights, most of this was reversed. Low cloud or fog
over enemy territory, which would hamper the enemy defences, became the
more desirable conditions and a target with cloud, fog or haze through which
ground markers could still be seen, became most suitable for accurate bombing.
In the later stages of the war, the preference for conditions suitable for quick
climb near bases gave way to one for good climbing conditions near enemy
territory in order to avoid detection of the force by enemy radar devices as
long as possible. Throughout the war, however, the ideal conditions were
rarely met, and the C.-in-C., when making his decisions, had to aim at taking
advantage of those aspects of weather which were favourable to the protection of
aircraft and, if possible, to deceiving the enemy as to his intentions. In the
selection of targets, deep penetration was usually reserved for those occasions
when the weather favoured the attacking aircraft and hampered the defences.

A direct route to a target was unusual. Deviations from the direct route
were made for various tactical reasons but sometimes weather influenced the
decision. For instance, a devious route might give maximum protection from
searchlights and fighters, owing to prevalence of fog or low cloud along it, but
a defended area might be included in the route in the knowledge that protection
over it by cloud would be a maximum and in the belief that the enemy would
expect such an area to be entered only if it contained the target. To suggest
that weather was in the main an aid to tactics would be misleading ; it was
generally a question of adapting the execution of an operation to the forecast
weather conditions. In fact, tactical advantage was more often lost than gained
from weather.1 ‘

High Level Sorties

In the last two years of the war, a considerable force of Mosquito bombers,
operating from the Pathfinder Group, had its own type of weather problems
because the level of flight was between 25,000 and 35,000 feet compared with a
ceiling of some 20,000 feet for the main force, and because the high speed of

1 See Appendix No. 5 for an example of the tactical use of weather for bomber operations,

and Appendix No. 6 for an account of the meteorological advice given and weather
experienced for the first 1,000 bomber raid on 30/31 May 1942.
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flight permitted any particular operation to be completed in much less time
than was required by the main force. The high level of flight gave the advantage
that icing cloud, with tops between 20,000 feet and 35,000 feet could be
surmounted by the Mosquito force but not by the main force. The relatively
short time required for an operation meant that advantage could be taken of
short intervals for favourable weather at base. For instance, as the frequency
of fog increases progressively at night, it was often possible for the meteoro-
logist to state confidently that all or many airfields would be free of fog for
some three to four hours after sunset while few or no airfields would be free
an hour or two later. In short, the provision of meteorological advice for the
Mosquito force entailed forecasting the levels of any icing cloud which
extended to great heights, as well as the time of onset of adverse weather at
bases, with great precision if full advantage was to be taken of every
opportunity. High success was achieved. The forecasting work for these
operations was done mainly by the forecasting staff at Group Headquarters.

Bomber Support

In order to reduce the mounting losses in Bomber Command, No. 100 Group
was formed in December 1943 with the aim of supporting the bombers and
destroying the German night fighter defences. Low and high level intruding
by specially equipped Mosquito aircraft was carried out against enemy night
fighter airfields and German night fighters operating near to and in the main
bomber stream. In planning these operations the greatest consideration was
given to the weather conditions at enemy night fighter airfields and beacons
in order to effect the maximum attrition.

In addition, to disrupt the German night fighter ground organisation, feint
attacks were carried out by squadrons of heavy aircraft equipped with special
devices. In order to allow the night fighter defences the least possible respite,
these feint attacks were carried out regardless of whether there was a major
bombing operation. Consequently, the weather at the targets selected for
feint attacks had to be carefully considered so that the German meteorological
Service would not deem a major raid impossible. As continuity of effort was
required, such feint attacks were normally made, provided a limited number of
airfields anywhere in this country could be guaranteed for any particular
time of return during the night. The type of aircraft chosen for any particular
operation was often determined by expected weather conditions, Most of
the forecasting work for these operations was done by the forecasting staff

at the Groups.

Mine-Laying Operations 4 from bombi

ine-layi operations differed from bombing operations in that the
opzarzionxgre largely controlled by Air Staff at Group H.Q. g9 that gpecial
responsibility rested on the forecasters at Groups, and that the Jeve] from which
mines were dropped was ‘lower than ,t.ha’t fQ,F a bombing Operation. In the early
days of the war, when mines were laid by visual observations and aircraft could
descend to a low level in the mining area, poor visibility or low stratus was the
primary problem. Later, with the development of radar devices and an
intensification of enemy defences, the operations were usually carried out
between 10,000 and 1'5,000 fee.t, often above cloud or in lanes between cloud.
Thus the meteorological requirements for mine-laying operations eventually
closely approximated those for bombing operations. Winds at the level from
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which the mines were dropped and also between that level and the surface were
required as accurately as possible. A routine meteorological reconnaissance
flight over the North Sea, from which a temperature sounding at 6° E. was
obtained, assisted greatly in this connection.

Daylight Bombing

Before the landing on the Continent, some daylight bombing without fighter
cover was practised, the aircraft relaying for protection on cloud cover which
was normally required to be continuous over enemy territory. Cloud which
caused icing on aircraft could not be used in this way, and there remained
available, above freezing level, cloud too tenuous for icing and, below freezing
level, sheets of strato-cumulus or frontal cloud. Tenuous cloud above freezing
level, if continuous, is normally found on the fringe of a frontal zone. Such
cloud becomes denser, thus gaining icing properties, towards the front. It was
always difficult to forecast precisely the areas in which aircraft would be free
from icing in this type of cloud. The continuity of strato-cumulus cloud is
frequently difficult to forecast. Frontal cloud below freezing level is reliable for
continuity and its location can be forecast with fair accuracy, but its turbulence
makes it unsuitable as a medium in which to fly ; furthermore, the base of
frontal cloud is usually too low to permit of safe descent underneath it for
bombing. Forecasting for daylight operations depending on cloud cover was,
therefore, extremely difficult.

With the landing on the Continent, bombing by day with cover from fighter
aircraft was practised extensively. This introduced several new features for
the meteorologist. For instance, at the point of rendezvous between bombers
and fighters, clear air above any cloud that may be present was required in
order that the fighters might see the bomber force. Reports by ‘ Pampa ’
usually provided the information required about cloud structure and extent
for advising Air Staff to decide on the height and position of the rendezvous.

G.H. Bombing

In the autumn of 1944, No 3 Group adopted a special Radar Bombing
Technique, known as ‘ G.G.’, which allowed cloud covered targets to be attacked
with great precision. In order that damage to aircraft from anti-aircraft fire
might be kept to a minimum, cloud covered routes and targets were desired,
irrespective of cloud thickness, provided there was a clearance of a few thousand
feet between the aircraft and the top of the cloud immediately below. The
conditions required were often obtained in early 1945.

Flying Control

A Central Flying Control organisation was formed at Command H.Q. early
in 1942, and maintained a close liaison with the Meteorological Section. At
the time of take-off, the forecast for bases at the time of return from an opera-
tion was often such that the diversion of aircraft outside the Groups to which
they belonged was expected. Provisional diversions would then be arranged
before aircraft took off, but final decisions could be made later.! A direction
regularising the giving of meteorological advice for the diversion of bomber
aircraft was issued by the Bomber Branch of the Meteorological Office H.Q. in
October 1844. The final decision as to the number of its returning aircraft

1 A.M. File S.64511/111.
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flight permitted any particular operation to be completed in much less time
than was required by the main force. The high level of flight gave the advantage
that icing cloud, with tops between 20,000 feet and 35,000 fcet could be
surmounted by the Mosquito force but not by the main force. The relatively
short time required for an operation meant that advantage could be taken of
short intervals for favourable weather at base. For instance, as the frequency
of fog increases progressively at night, it was often possible for the meteoro-
logist to state confidently that all or many airfields would be free of fog for
some three to four hours after sunset while few or no airfields would be free
an hour or two later. In short, the provision of meteorological advice for the
Mosquito force entailed forecasting the levels of any icing cloud which
extended to great heights, as well as the time of onset of adverse weather at
bases, with great precision if full advantage was to be taken of every
opportunity. High success was achieved. The forecasting work for these
operations was done mainly by the forecasting staff at Group Headquarters.

Bomber Support

In order to reduce the mounting losses in Bomber Command, No. 100 Group
was formed in December 1943 with the aim of supporting the bombers and
destroying the German night fighter defences. Low and high level intruding
by specially equipped Mosquito aircraft was carried out against enemy night
fighter airfields and German night fighters operating near to and in the main
bomber stream. In planning these operations the greatest consideration was
given to the weather conditions at enemy night fighter airfields and beacons
in order to effect the maximum attrition.

In addition, to disrupt the German night fighter ground organisation, feint
attacks were carried out by squadrons of heavy aircraft equipped with special
devices. In order to allow the night fighter defences the least possible respite,
these feint attacks were carried out regardless of whether there was a major
bombing operation. Consequently, the weather at the targets selected for
feint attacks had to be carefully considered so that the German meteorological
Service would not deem a major raid impossible. As continuity of effort was
required, such feint attacks were normally made, provided a limited number of
airfields anywhere in this country could be guaranteed for any particular
time of return during the night. The type of aircraft chosen for any particular
operation was often determined by expected weather conditions. Most of
the forecasting work for these operations was done by the forecasting staff
at the Groups.

Mine-Laying Operations

Mine-laying operations differed from bombing operations in that the
operations were largely controlled by Air Staff at Group H.Q. so that special
responsibility rested on the forecasters at Groups, and that the level from which
mines were dropped was lower than that for a bombing operation. In the early
days of the war, when mines were Jaid by visual observations and aircraft could
descend to a low level in the mining area, poor visibility or low stratus was the
primary problem. Later, with the development of radar devices and an
intensification of enemy defences, the operations were usually carried out
between 10,000 and 15,000 feet, often above cloud or in lanes between cloud.
Thus the meteorological requirements for mine-laying operations eventually
closely approximated those for bombing operations. Winds at the level from
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which the mines were dropped and also between that level and the surface were
required as accurately as possible. A routine meteorological reconnaissance
flight over the North Sea, from which a temperature sounding at 6° E. was
obtained, assisted greatly in this connection.

Daylight Bombing

Before the landing on the Continent, some daylight bombing without fighter
cover was practised, the aircraft relaying for protection on cloud cover which
was normally required to be continuous over enemy territory. Cloud which
caused icing on aircraft could not be used in this way, and there remained
available, above freezing level, cloud too tenuous for icing and, below freezing
level, sheets of strato-cumulus or frontal cloud. Tenuous cloud above freezing
level, if continuous, is normally found on the fringe of a frontal zone. Such
cloud becomes denser, thus gaining icing properties, towards the front. It was
always difficult to forecast precisely the areas in which aircraft would be free
from icing in this type of cloud. The continuity of strato-cumulus cloud is
frequently difficult to forecast. Frontal cloud below freezing level is reliable for
continuity and its location can be forecast with fair accuracy, but its turbulence
makes it unsuitable as a medium in which to fly; furthermore, the base of
frontal cloud is usually too low to permit of safe descent underneath it for
bombing. Forecasting for daylight operations depending on cloud cover was,
therefore, extremely difficult.

With the landing on the Continent, bombing by day with cover from fighter
aircraft was practised extensively. This introduced several new features for
the meteorologist. Tor instance, at the point of rendezvous between bombers
and fighters, clear air above any cloud that may be present was required in
order that the fighters might see the bomber force. Reports by ‘ Pampa’
usually provided the information required about cloud structure and extent
for advising Air Staff to decide on the height and position of the rendezvous.

G.H. Bombing

In the autumn of 1944, No 3 Group adopted a special Radar Bombing
Technique, known as * G.G.”, which allowed cloud covered targets to be attacked
with great precision. In order that damage to aircraft from anti-aircraft fire
might be kept to a minimum, cloud covered routes and targets were desired,
irrespective of cloud thickness, provided there was a clearance of a few thousand
feet between the aircraft and the top of the cloud immediately below. The
conditions required were often obtained in early 1945.

Flying Control

A Central Flying Control organisation was formed at Command H.Q. early
in 1942, and maintained a close liaison with the Meteorological Section. At
the time of take-off, the forecast for bases at the time of return from an opera-
tion was often such that the diversion of aircraft outside the Groups to which
they belonged was expected. Provisional diversions would then be arranged
before aircraft took off, but final decisions could be made later.! A direction
regularising the giving of meteorological advice for the diversion of bomber
aircraft was issued by the Bomber Branch of the Meteorological Office H.Q. in
October 1944. The final decision as to the number of its returning aircraft
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which could be accepted in any Group was made by Air Staff of that Group, on
the advice of the Group Forecaster who had knowledge of local conditions.
Arrangementes for the diversion of the remainder were the responsibility of
Central Flying Control, advised by the forecaster at Command H.Q. Hourly
charts of observations received from a close network of stations over the British
Isles were, therefore, maintained in the Meteorological Office at Comimand.
By examining these charts and the general synoptic situation, the forecaster,
conferring as necessary with Meteorological Office at Groups, detcrmined the
best areas or airfields for diversion until the last aircraft had landed. Diversion
within a Group was arranged by the Group Flying Control Officer on the advice
of the Group Forecaster. Diversions for aircraft of other Commands in the
British Isles were also arranged by Central Flying Control, thus giving an added
responsibility to forecasters at Command H.Q.

Outline of Technical Problems
Weather at Base

The fitness of bases for take-off and return presented the forecaster with two
major problems—height of cloud base and visibility. The nced for accurate
prediction of the height of cloud base increased with any threat of cloud below
1,000 feet. In many cases of very low cloud, fortunately, the threat was confined
to parts of the country only. For instance, the spread of low stratus cloud with a
drift of air from the North Sea was usually limited to the east of the country.
The number of aircraft employed on an operation could then be limited to a
figure appropriate to the number of airfields expected to be free from stratus
at the time of return. Also, as the formation of low stratus normally increases
as the night advances, it was sometimes possible to set a time limit for opera-
tions so far as bases were concerned. In these cases, the duration of the
operation might be limited by selecting a comparatively short-range target to
correspond with the period of safety at bases. All aspects of the problem of
forecasting low stratus were difficult, and Air Staff were usually advised to
allow a margin for possible error in the forecasts both in area covered and in
time of onset. In order to obtain the most useful data for forecasting low stratus
with air from the North Sea, a meteorological reconnaissance aircraft made
ascents over the North Sea as required. The temperature and humidity of the
air were measured at vertical intervals of 25 mb. of pressure (approximately
700 feet).

Another difficult situation for the meteorologist when forecasting cloud
conditions at home bases was that of a front with a wide belt of bad weather
(cloud base well below 1,000 feet and rain or snow), approaching bases. Since
fronts usually approach from the west, great assistance in detecting them and
in timing their rate of advance was obtained from routine meteorological
reconnaissance flights over the Atlantic,

Even with the best possible network of observational data, the rate of
advance of fronts apd developments on them are often difficult to forecast,
perhaps the most difficult situation for the forecaster in Bomber Command
being the one with potentialities for a sudden extension of the bad weather
eastwards. .

Fog inland is usually caused by radiative cooling on still, clear nights and
therefore normally rea:ches a2 maximum in extent and intensity in the late
night and early mornings. In winter, jt may persist all day and in some
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situations may form soon after dusk. These characteristics made fog a serious
hazard for night bombing operations. Very often the forecaster’s problem was
to estimate its time of onset in each area of the country. Considerable success
was achieved in this, due partly to a study of local conditions by meteorologists
both at Group H.Q. and stations. A confident forecast of the time of commence-
ment of fog to the nearest hour could not always be given, but a reliable forecast
in terms of the nearest hour or two was usually possible. In the last winter of
the war, the installation at a few operational airfields of a heating system
for fog dispersal (‘ Fido’) reduced somewhat the hazard to bomber aircraft,
but there were too few installations to permit of a large force being landed
simultaneously in fog. Consequently, forecasting fog remained one of the
primary responsibilities of the meteorologists in Bomber Command throughout
the war, although he might also be asked whether a predicted fog could be
cleared by ‘ Fido.’

Weather on Route

The ideal condition for climb and descent is clear sky ; collision risk renders
a long flight through cloud undesirable; passage through cloud with a high
icing index is dangerous. The forecaster had, therefore, to study the cloud
distribution and icing risk in any area where a climb or descent might be made.
Thick frontal cloud and heavy convection cloud presented the greatest risk
from icing and occasionally an operation was prohibited by the dangers of the
climb, but usually it was possible for an area to be found away from the worst
icing conditions where a climb or descent could be made without the aircraft
being unduly hampered.

A route relatively free from cloud at a level of flight was best 5 one threatened
by thick icing cloud was normally regarded by Air Staff as prohibitive. Usually,
thick icing cloud over 20,000 feet is found only in the more active frontal zones
or in other conditions of instability. In the weaker frontal zones a lane or
lanes free from cloud can usually be found at the higher levels. Pampa aircraft
were extensively used for determining the structure of the cloud in areas where
there was any doubt about the existence of a passage free from thick cloud.
A feature of instability cloud, when not associated with fronts, is its irregular
distribution. Thus, in autumn and winter thick convection cloud to great
heights arising from instability might prevail over the North Sea, making this
route impracticable, but be absent over East England, North East France and
South Germany. Alternatively, in summer, thunderstorms might be active
over land while there was little cloud over the North Sea. In these circumstances,
targets could sometimes be reached by a devious route when cloud conditions
on the direct route were prohibitive.

Weather at Target

In the early days of bombing the first essential for success was that the
target should be visible from the aircraft, and, therefore, targets were selected
in areas where the expectation of clear skies was high. Because of the difficulties
of guaranteeing skies free from cloud and haze, however, many failures were
inevitable so long as a visual target was required for success. With the develop-
ment of navigation aids and the Pathfinder technique, the stage was gradually
reached when success in bombing operations could be achieved without
identifying the target visually. While this relieved the meteorologist of some
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responsibility, he was still required to give as detailed a picture as possible of
cloud conditions in the target area. With Pathfinder technique, which depended
on the use of flares for marking, the Air Staff needed to know whether the
cloud was so thick as to prevent any light from ground markers being seen
from above the cloud or, alternatively, whether a lane free from cloud would
exist at the level of the aircraft, of sufficient depth to permit sky-markers
being used instead. The number of confident forecasts of conditions in which
ground markers or sky-markers could be seen was obviously much greater
than the number of confident forecasts for visual targets. Information brought
back by Pampa aircraft was invaluable in this connection, although the
observations were necessarily made some four hours or more before the attack.
On some occasions, the meteorologist could be reasonably confident that those
cloud conditions found ‘ up wind * from the target would prevail over it at the
time of attack, but usually advection of cloud without change of structure
could not be used as a basis for forecasting and normally development had to
be taken into consideration. When the only development to be considered
was diurnal variation arising from heating by day and cooling by night, fair
success could be achieved, but when changes arising from development in the
isobaric field had to be superimposed, the forecast was often given with less
confidence. : ,

Many cold fronts advancing across Europe have a narrow belt with little
cloud and good visibility close behind the frontal zone. Advantage of this
situation was frequently taken to obtain a target with good visibility and
little cloud. The danger in the situation was the need for great accuracy in
timing the rate of advance of these fronts. If the front advanced more slowly
than expected, or unforeseen wave development took place on it, the worst
possible conditions might occur at the target, .., thick cloud to great height
instead of clear skies. Pampa aircraft were used until the last possible moment
consistent with final planning before take-off, as an aid to determining the
rate of movement of such fronts as well as to detect evidence of wave develop-
ment on them and any change in cloud in the fair weather belt behind the
fronts.

Aurora and Magnetic Storms

Aurora and magnetic storms affected operations in two ways. Aurora
could give a brighter background in one part of the sky than another against
which aircraft might be silhouetted and so rendered more readily visible to
enemy fighters. Wireless commqm'cation with aircraft could become difficult
during magnetic storms. Following a suggestion that unduly heavy losses of
aircraft during a ralq on Hamburg might have been Partly attributable to a
reported brightness in the north sky believed to be caused by aurora, the
Director of the Meteor919g1cal Office examined the Possibility of assisting
Bomber Command by giving forecasts of the phenomena, byt it was decided
that forecasting the onset'of these phenomena, a given number of hours ahead
of the event, was impracticable. Observations of the intensity of aurora when
seen in Iceland and North Scotland and reports of any intense magnetic
disturbances were noted at Eskdalemuir, transmitted to Bomber Command,
and the information was passed to Air Staff when an operation, which might
be affected, was being plapned. Actyally, operational plans were not modified
on any occasion after receipt of such information and the importance originally
attached to the matter gradually diminished,
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CHAPTER 5
FIGHTER COMMAND

At the beginning of the war, the meteorological staff in Fighter Commgnd
consisted mainly of ‘ Interpreters,” 7.c. junior staff who made observations
and transmitted them to the collecting centre at Group H.Q., and obtained
from the parent forecast centre any forecasts required. They also * mterpgeted ’
these forecasts to those who asked for them. These interpreters constituted
the staff of a number of Type 4 meteorological offices located at the Command
and Group H.Q. and at a number of stations. Forecasting officers had not
been provided, mainly because of the short-range of ﬁghtgr aircraft at that
time and the localised nature of the meteorological requirements, but, on
the outbreak of war, the meteorological sections at Nos. 11, 12.and 13 Groups
were raised to Type 1 by the provision of a Senior Meteorological Officer and
the addition of forecasters for a 24-hour forecasting service. These Type 1
meteorological offices continued to meet the requirements of the Group H.Q.
and their sections throughout the war.!

As new Groups were formed and staff and accommodation became available,
more Type 1 offices were introduced, 7.e. at Nos. 10,9 anq 14 Grqqp.s in August,
September and November 1940 respectively. Forecasting facilities were not
provided at the Command H.Q. itself until December 1940 when operation
“ Albino ’* was started, and in March 1941 a Senior Meteorological Officer was
appointed. To meet the requirements of Fighter Commam.i H.Q., a full Type 1
office was established in May 1942 and thereafter a continuous 24-hour fore-
casting service was maintained. Early in 1941, measures were taken to build
up the night-fighter organisation in the Con}mand a}nd, consequent upon the
resulting need for ‘ on-the-spot’ meteorological adv1<;e, th.e Type'4 offices at
night-fighter sectors or sector airfields were -each supp.hed with two independent
forecasters, 7.e. Type 2 facilities were provided at night.? Thus the meteoro-
logical organisation in Fighter Command eventually cqnmsted of Type 1 offices
at the Command and Group H.Q., Type 2 offices (at mgl}t-) at the night fighter
airfields and at some stations where Type 3 or 4 facilities were inadequate,
and Type 4 offices elsewhere.

The main duty of the Senior (later Chief) Meteorological Officer at the
Command H.Q. was to advise the C.-in-C. and to provide the meteorological
information required at Command H.Q., also, in consultation with Meteoro-
logical Office H.Q., to co-ordinate the meteorological work in the Command
as a whole. He also acted as meteorological liaison officer with A.A. Command
and the Royal Observer Corps. When the ‘ Intruder ' Operations Room was
established at Fighter Command H.Q. the S.Met.O. attended the daily planning
conference and visited the ¢ Intruder Controller * each night when operations
were undertaken, to discuss serviceability of airfields for return, especially
when diversions were contemplated. The S.Met.O. at a Group H.Q., in addition
to being the meteorological adviser to the A.O.C. and Air Staff, was administra-
tively responsible for the Type 2 and 4 offices at stations in the Group, each

1 A.M. File S.65301. * A.M. Files S5.70938 and S.70939.
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of these being connected to the Type 1 office by meteorological teleprinter
where practicable. The meteorological offices at Group H.Q. had responsibilities
additional to those within the Group itself inasmuch as they were responsible
for a number of Type 3 or 4 offices in other Commands. For example, the
Type 1 offices at 9 and 10 Group H.Q. were responsible for supplying the advice
and guidance required by meteorological offices at Training stations in north-west
and south-west England respectively, whilst the Type 1 office at No. 14 Group
H.Q. met the requirements of several Type 4 offices at Bomber Command and
Coastal 0.T.U.s in north-east Scotland. The Groups themselves were, on the
Wwhole, more concerned with thé carrying out of operations than the Command
H.Q., hence the forecasters at the Group H.Q. were mainly responsible for
Providing . meteorological information, warnings, etc., for such operations.
From 1943 onwards, however, when control of ‘ Intruder’ operations was
Centralised at Command H.Q., the forecast section under the Chief Meteoro-
logical Officer played an increasingly important part in the supply of
meteorological advice for such operations and arrangements were made to
Co-ordinate the forecasts between the various units involved.1

While the independent forecasters at the night fighter airfields could give
advice without reference to those at Group H.Q., there were, nevertheless,
routine consultations between the two and, if necessary, with the Central
Forecas_ting Office also. The assistants at the Type 4 offices were given advice
and guidance (by phone or teleprinter) by the forecasters at Group H.Q., and
the forecasts issued by the Central Forecasting Office on the teleprinter network
ensured co-ordination of the advice given in the Command as a whole.

E_xpansion of the Command meteorological organisation was most marked
during the period of development of the night fighter and intruder operations.
In 1943, Army Co-operation Command was absorbed by Fighter Command,
and the meteorological services of both Commands were fused into on€
organisation under M.0.8 at Meteorological Office H.Q. The Type 1 office at
Fighter Command H.Q. met the meteorological requirements of the newly-
formed Combined Operations Planning Section.

By the middle of 1943, operations in Fighter Command were becoming
limited to the east and southeast of England. There was little corresponding
decrease in the meteorological services, however, as there were still five,
operational Groups, all with potential defensive roles maintaining Sectors
and forward airfields as before; moreover, of these Groups, No. 10, in the
south-west, had an important part to play in the projected landing in France.
In November 1943, Fighter Command was renamed Air Defence of Great
Britain and a re-grouping of Fighter forces was gradually brought about which
reduced the number of Fighter Groups and, at the same time, resulted in

" certain reductions in the meteorological staffs, assisting incidentally, in providing

the meteorological personnel for the forces which were to land on the Continent
in the following year. A still greater concentration of operations into the
south-east of England followed the landing on the Continent, and by September
1944 the meteorological office at No. 12 Group H.Q. had the sole responsibility
for meeting the requirements of all the fighter units in the Midlands and
north-east, but by that time, except. for two or three stations in East Anglia,
the activities of this Group were almost entirely concerned with Operational

training. In October 1944, A.D.G.B. was renamed Fighter Command, but the

1 A.M. File 8.87577.
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meteorological requirements remained the same. Flying exercises of various
kinds were still carried out at the stations in No. 10 Group (which had ceased
to take any large part in the fighting after the Normandy landings and the
general movement of active Fighter operations to the south-east) thus
necessitating the continued maintenance of a Type 1 office at the Group H.Q.
Towards the end of 1944, it was decided to amalgamate this Group with No. 11
Group which thereby became responsible for meteorological services for all the
Fighter Command units in the south of England.

From the early part of 1945, the tendency was towards diminution of
responsibilities, although the forecasting organisation could only be reduced
slowly and to a limited extent so long as flying of any kind was still being carried
out from the stations concerned. There were no new developments in No. 11
Group, and, in fact, the successful landings on the Continent led gradually to
Fighter Squadrons based in this country moving to bases in France and relying
for their meteorological services on units of Nos. 83 and 84 Groups which had
accompanied the liberation force. To the end of the war, however, squadrons
of No. 11 Group were engaged in operations for the defence of cross-Channel
sea traffic against enemy attack and continued Intruder operations and the
escort of bomber forces to and from this country. From this time, too, with
Supreme Headquarters established in France, there was a constant movement
of high ranking officers and others to and from the Continent. For this traffic
route, forecasts of increasing range had to be supplied both by No. 11 Group
and Fighter Command H.Q. This, however, did not involve any further
increases in the organisation already established.

Siting of Offices

In the early years of the war, the meteorological office at Command H.Q.
was accommodated in the Underground block occupying a corner room in the
Operations Room itself. In August 1942, however, as a result of the increase
in the work of the meteorological office, the section moved to a hut just near the
entrance to the Operations Block. This hut accommodated the S.Met.O., the
forecast room and the meteorological teleprinter room, and it was arranged that
the duty forecaster should visit the Operations Room with his charts for the
personal briefing of the Operations Staff.

At Group H.Q., the meteorological offices were located in or near the
Operations Block. The original policy of the Command was that the Type 4
offices at the sector stations should also be housed in the Operations block,
but this was not invariably followed in practice. When, in the early part of
the war, the sector Operations Room was transferred from the precincts of the
sector airfield, it was arranged for the meteorological personnel and the tele-
printer to move with it. The meteorological staff continued the observational
routine at the new location but the observations of visibility and of cloud height
were made on the sector station airfield by the duty pilot and incorporated in
the regular reports made by the meteorological staff. The intensification of
night fighter operations led to the addition of forecasters for duty at night at
the Sector Operations Rooms from which night fighter operations were
controlled. At first, weather observations at the night fighter airfields, which
were not necessarily the sector airfields, were obtained from duty pilots but
meteorological staff were gradually provided to carry out observational and
liaison duty at night fighter airfields.
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In 1942, the policy of having the forecasters at Sector Operations Rooms
was changed ; the forecasters and assistants were located at the night fighter
airfields. The policy of maintaining a Type 4 office at the sector Operations
Room was left unchanged. The policy concerning the provision of meteoro-
logical offices at the different categories of Fighter Command stations, at the
beginning of 1943, can be summarised as follows :—

Fighter Station. ]gﬁ;‘.’f Location.
() Sector 4 Sector Operations Room (normally
remote from airfield).
(b) Night Fighter 2 Nighter Fighter airfield (Watch Office)
(¢) Forward or Satellite — —

Airfield.
(@) O.T.U. Day Fighter 4 Watch Office.
(¢) O.T.U. Nighter Fighter 2 Watch Office.

The policy concerning (2) was not being followed uniformly throughout the
Command ; opinion was divided as to whether the Type 4 office should be
located at Sector Operations or at the sector airfield. The position was therefore
reviewed, particularly in respect of the need to ensure satisfactory observations
from the main airfields, in August 1943. It was then agreed in principle that
the Type 4 offices should be transferred from Sector H.Q. Operations Rooms
to Sector Airfields.

Fighter Operations

In the early part of the war, the operations staff at Fighter Command and
Group H.Q. required meteorological advice mainly for anticipating and dealing
with enemy bombing operations, ¢.g. the regions liable to attack from the
weather point of view, the suitability of weather conditions at bases. It was
also necessary to ensure that all fighter stations received as accurate forecasts
as possible of the upper and lower limits of the layers in which condensation
trials were likely to form. With the decline of enemy bomber activity after the
‘ Battle of Britain ’, the need to maintain the whole of the fighter squadrons
at the ready for defensive purpose was considerably diminished, and several
squadrons were assigned to offensive tasks against targets in enemy territory
on the Continent.? Amongst these was Operation ‘ Intruder ’ which consisted of
offensive attacks at night against various forms of enemy activity, either known
or anticipated, such as ‘shooting-up ’ enemy night fighter airfields likely to
be used on nights of our large scale bomber raids, intercepting enemy bombers
returning to their home bases, silencing radar detection stations, etc.

At first, these operations were carried out mainly by squadrons of No. 11
Group and the meteorological office at No. 11 Group H.Q. were responsible for
giving advice for the selection of the most suitable targets and times and also
for issuing the necessary forecasts to the stations for issue to ajrcrew. In
August 1942, however, it was decided to centralise the control of ¢ Intruder’
operations at the Command H.Q. and in September 1942 an * Intruder’
Operations Room was opened at Command H.Q. From that time, the forecast
office at the Command H.Q. was responsible for advising on the planning of
‘Intruder’ operations and for co-ordinating the meteorological advice given at
Groups and stations. The S.Met.O., or duty forecaster, attended planning
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conferences and in consultation with the meteorological office at Bomber
Command H.Q. and the Central Forecast Office advice was given regarding
expected weather conditions on the routes/areas to be covered and at enemy
night fighter airfields.

‘Ranger ’ operations, which began in June 1943, were low flying intruder
operations involving deep penetration of enemy territory by °free-lance’

' aircraft flying below 1,000 feet.2 They were carried out by day and, in the

moon period, by night. They differed from ‘ Intruder * Operations in that they
were planned and carried out without reference to known or anticipated enemy
activity. The operations were planned according to the conditions forecast
at the morning meteorological conference with the ‘Intruder’ Controller.
By 1944, the Intruder Squadrons acted as long distance day and night rangers to
airfields on the Baltic, in Norway, Berlin and many other important areas.
Many of the night raids were carried out either in conjunction with, or as a
diversion to, the attacks by Bomber Command. In order that there should be
complete co-ordination with the forecasts issued in Bomber Command when
the Intruders were directed to attack enemy night fighters the Meteorological
Office at Fighter Command H.Q. held a listening watch on the Bomber Com-
mand meteorological conference, and the summaries of these conferences
were made available to the Intruder Controller who made his plans accordingly.
Conferences were also held by the meteorological office at Fighter Command
H.Q. with the forecasters on duty at the stations from which the Intruder
aircraft operated. When organising daylight Intruder flights, particular care
had to be exercised to ensure that ample cloud cover was available for evasive
action to be taken by our aircraft if necessary.

In the spring of 1944, forecasts were supplied by the Meteorological offices
at H.Qs. Nos. 10 and 11 Groups to the squadrons of these Groups which were
engaged in protecting the liberation forces assembling in the south of England,
a task which was then the main responsibility of the Air Defence of Great
Britain. Also, during this period, forecasts were supplied by the independent
forecasters on duty at the night fighter stations of H.Q. No. _11 Gropp for the
sorties flown by the Group’s aircraft to counter sporadic night raids of the
“tip and run’ variety by the enemy against London. Thesg forecasters were
guided by routine sector forecasts issued by the meteorological office at H.Q.
No: 11 Group on their teleprinter network.

At the time of the landing in Normandy in June 1944, Bomber Command
began to operate in daylight against tactical targets near the invasion bridgehead
and later V1 and V2 sites. The bombers were escorted by fighter aircraft from
H.Q. AD.G.B. and H.Q. 2nd T.A.F. Forecasts for these escort duties were
distributed over the operational and meteorological teleprinter circuits to
the squadrons concerned. The listening watch on the Bomber Command
meteorological conferences provided meteorological liaison between Bomber
Command and H.Qs. Nos. 10 and 11 Groups. With the advent of D Day,
fighters co-operated with the land and sea forces. Meteorological information
for offensive sweeps (over the beach-head assault areas, submarine bases in
Brittany and attacks on road and rail communications) were supplied directly
by the Type 1 meteorological offices at H.Qs. Nos. 10 and 11 Groups (whose air-
craft carried out these sweeps) and were distributed to the Sector H.Q.s and
squadrons over the teleprinter networks.

1F.C.Op. Inst. No. 11, 1043. 3 FC/S.30938/Ops. 3(C).
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Soon after D Day, the enemy used the first of his V weapons in an intensive
attack on London. The flying bomb attack was launched in the first instance,
with considerable regard to meteorological conditions. Bombs were launched
at night into an extensive sheet of stratocumulus cloud. This made interception
by fighters extremely difficult. A special forecast, giving detailed information
concerning the amount, base and thickness of low cloud was provided to the
C.-in-C. H.Q., AD.G.B. every afternoon, until such time as the enemy
abandoned his plan of using cloud for the launching of flying bombs and sent
the bombs towards London by day and night with little or no regard to weather
conditions. The Meteorological Office was able to help considerably in the deter-
Mination of trajectories and of launching points by providing data concerning
the winds at the height at which the bombs were operated. After the launching
sites were overrun by our ground forces, the enemy continued the attack by
launching flying bombs at night from aircraft flying from bases in Holland and
again made as much use as possible of cloud cover to avoid interception. Special
forecasts were supplied to H.Q. A.D.G.B. indicating the weather conditions
over the enemy bases and the North Sea. In September 1944, the enemy used
the second of his V-weapons—the rocket. Action similar to that taken against
the V.1 was not possible, but sustained attacks were made by fighters against
suspected rocket launching sites, mechanical transport parks and railway off-
loading points. Forecasts were provided for these flights by the meteorological
offices at H.Qs. Nos. 11 and 12 Groups. .

A number of other operations were carried out by Fighter Command for
which special meteorological advice was required. In addition, meteorological
facilities were also provided for defence measures associated with the Command,
in particular the provision of forecasts and upper air data to A.A. formations
and the formation of specialised units in connection with smoke-screening of

important centres.
Special Operations

¢ Albino ’

Albino was the code name for the free balloon barrage (F.B.B.) introduced
in December 1940 as a defensive measure against night bombing raids on London.
The barrage consisted of a large number of hydrogen-filled balloons each
carrying a small explosive mine attached by means of about 2,000 feet of thin
wire. On being struck by the wing of an aircraft in flight, the wires would
run taut over the leading edge, dragging up the mine to explode it on impact.
The mine was fitted with a self-destroying mechanism, automatically time
controlled, which could be set to explode it after a pre-determined interval
depending upon the distance downwind for which it was permitted to remain
lethal. The balloon was made to ascend fairly quickly to about 16,000 feet and
thereafter drifted downwind between 14,000 and 18,000 feet. The aim was to
release some 1,600 balloons in each operation at the rate of 4Qq per hour. A
mobile release party, with the necessary equipment for filling and releasing the
balloons and arming the mines, was deployed on an arc centred on the target
area and some 20-25 miles from it, in such a position that the drift of the
barrage would be over the target. This necessitated an accurate estimation of
the direction of drift of the balloons, which depended mainly on the wind at
16,000 feet but also on the mean wind between the surface and 16,000 feet
(as this determined the drift of a balloon during its initial rising period). The
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main meteorological requirement was therefore, the provision of a forecast of
the upper winds so that the release party could be deployed before dusk in a
suitable position to launch the barrage should a raid develop.

Prior to the introduction of Albino, which was at first known by the code
name ‘ Pegasus ’, the meteorological office at Fighter Command H.Q. had been
a Type 4 station, its main function being to supply the Controller with the routine
hourly and special weather reports from fighter airfields, but as the decision
regarding the operation of Albino was the responsibility of the Command H.Q.,
it became necessary to provide forecasting facilities at that H.Q. and a
meteorological officer was accordingly posted there in December 1940.
Immediate steps were also taken to provide additional meteorological tele-
printer facilities so that the broadcasts from the Central Forecasting Station
could be received in full.

The F.B.B. was operated only when the weather conditions were as follows :—

(a) Unsuitable for the use of night fighter aircraft.
() When the surface wind did not exceed force 5 (otherwise the balloons
would be unmanageable during the launchings).

(c) When the wind at operational height did not exceed a certain critical
speed, in order to keep the barrage sufficiently dense to give a reason-

able chance of a contact.

The critical speed at operational height was at first laid down as 15 m.p.h.
but, as it was found that winds less than this occurred very rarely, it was
increased to 30 m.p.h. after a short time.

The organisation of the barrage release party and the provision of equipment
and transport was the responsibility of H.Q. Balloon Command. Notification
of an intended operation was required by Balloon Command in the early after-
noon of the previous day, 7.c. nearly 36 hours in advance. Accordingly, at
about 1430, a preliminary forecast for the following day stating simply
‘ positive * or ‘ negative’ was issued to both Fighter and Balloon Command
H.Q. A negative forecast was given only if the non-operation of Albino seemed
to be certain, for preparations were made to operate on every possible occasion.
On the day of the operation, a preliminary forcast was given at about 0930.
This forecast included general conditions in the London area and the track
of the barrage assumed to be launched at such a point that it would pass over
Central London. This was to enable decisions to be made as to whether or not
to deploy, and as to which of the four sectors (NE, SE, SW, NW, based respec-
tively on the balloon centres at Chigwell, Kidbrook, Hook and Stanmore)
should be selected for deployment. A final forecast was given at about 1330
hours ; on this forecast was based the final decisions as to the position for
launching within the selected sector. Each sector had two or three positions,
each a length of road about 5 miles long in the form of a rough arc centred
on the target area. Deployment was complete by dusk and the release party
held in a state of readiness throughout the night to release the barrage should
the order to do so be given by Fighter Command.

As a check on the track of the barrage, a small number of balloons carrying
radio-sondes were released with it at approximately hourly intervals. These
indicator balloons were followed by D/F stations at Berkhamstead, Chelmsford
and Crawley with a control station at Stanmore, where the track was plotted
on a large scale map. From January 1941, a check balloon was always launched
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in the early evening as a matter of routine, whether or not the release of the
barrage was ordered. It provided a useful check on the wind fore.cast's, the ox}ly
other direct guide for which being the Larkhill radio-sonde. This wind finding
work was carried out by members of the staff of the National Physical
Laboratory.

The operation of Albino in the London area was an experiment, and during
the middle and latter parts of 1941 arrangements were mafle for its operation
in the provinces, particularly on Merseyside. The necessity for upper wn.nd
observations was largely responsible for the setting up of the wind-finding
stations at Liverpool and Downham Market. Owing to the fact that night
bombing raids on this country decreased considerably after May 1941, Albino
was never again operated.

¢ Petard °

This was an adaptation of the Albino barrage to the Thames Estuary area
and 75 miles eastward, and was introduced in February 1942.1 It was designed to
counter enemy mine-laying and anti-convoy activities. The release areas could
be made available either on the south or north bank of the estuary. Conditions
were favourable when the upper winds were from a westerly direction between
200° through west to 315°, below 4,500 feet, so that the units were carried down
the estuary against incoming enemy aircraft. The units were made to float at
lower levels than for Albino, more appropriate to the enemy’s mine-laying
activities. Release depended on a number of circumstances, including
weather and wind conditions in the Thames Estuary area.

No release was made if the wind was more than 25 m.p.h. at the surface
(which made filling and handling the balloons impossible) or more than
45 m.p.h. at 4,500 feet. Accuracy of forecasts was even more important than
in the case of Albino. Unless there was an easterly wind, which precluded any
possibility of release, Petard release squadrons were deployed each morning to
selected sites along the north or south sides of the estuary on the basis of a fore-
cast of the night’s upper winds, considered in relation to the areas where enemy
activity was expected to materialise that night. Any subsequent major amend-
ment of the forecast entailed a last-minute and excessively wasteful second
deployment or the cancellation of the operation.

In practice, the forecaster conferred with the Controller at 0930 hours and
gave a forecast for that night of winds up to 4,500 feet. The release sites were
then selected if winds were favourable. One hour before black-out, the morning’s
forecast was either confirmed or amended, resulting a corresponding confirma-
tion or possible cancellation of the release deployment. Special arrangements
were made with the meteorological offices at Manston and Shoeburyness to
telephone the results of their evening pilot balloon ascents to reach the forecaster
at Fighter Command H.Q. in time for the evening forecast conference. The
operation ceased in October 1942.

¢ Outward ’

This was an experimental, offensive floating minefield which was released in
southern England to float over N. France, the Low Countries and Germany when
there were favourable high upper winds. Forecast of upper winds, at every
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5,000 feet up to 30,000 feet over the area, S.E. England and the opposite
continental hinterland, were required each morning. The operation commenced
in June and ceased in November 1942.

¢ Mutton °’

This operation, in 1941, consisted of laying an aerial minefield (lethal bombs
suspended from parachute) in the path of anticipated bombers.! The mine-
field was released from aircraft at 15,000 feet, and all that was required from the
meteorological office were forecasts of wind, speed and direction at 15,000 feet
before the aircraft took off. The difficulties and uncertainties of making this
operation a success resulted in its early cessation.

¢ Headache °’

This was a Radio-Counter-Measure, carried out by No. 80 Wing, by which
enemy aircraft flying on radio-beams were deviated from their track. It having
been noted that the first attempt by the enemy to carry out a daylight bombing
raid on the beam had been made in'thick warm-frontal cloud (at Gloucester in
April 1942), it was considered that if forecasts of thick frontal cloud or extensive
strato-cumulus layers over France and Southern England could be passed to
No. 80 Wing for daylight hours, the latter could warm up and get their
apparatus working steadily in readiness for immediate use.

By arrangement with the Air Staff and Controller No. 80 Wing, the country
was divided into six forecast areas, and from 4 May 1942, at first light each day,
a forecast of the occurrence of thick operational cloud was passed to No. 80
Wing. A continuous watch was maintained on cloud conditions and movements
throughout the day and revised forecasts were issued as necessary. The

. forecasts proved very useful and every time a daylight raid on the beam was

attempted, the radio counter-measures apparatus was in working order and
successfully dispersed the raiders. The most striking success was on 23 May
1942, when 30 enemy aircraft approaching Cardiff ‘ on the beam ’ were scattered
all over south-west England without dropping any bombs and one aircraft
crashed and was destroyed on the high ground in Devon.

¢ Practice Quarry ’

The aim of this operation'was to try out methods of interception of aircraft
flying in the substratosphere up to heights of 40,000 feet, to ascertain what
R.D.F. cover existed at such substratosphere heights and to exercise the
plotting and control organisation in Fighter Command. A Fortress flight was
to act as the ‘ quarry.’ It was to fly as far as possible above 30,000 feet, on
certain pre-arranged tracks (decided on by Fighter Command H.Q.) which
passed over the Group areas of Nos. 9, 10, 11 and 12 Groups. The ‘ quarry’
was to approach the Group area selected from seaward and aircraft from the
Group had to attempt to intercept it.2

In the first instance, the trials were to be carried out in daylight and only
in good weather, with clear skies and good visibility. The Duty Air Commodore
at H.Q. Fighter Command was briefed each night by the Duty Forecaster.

1F.C. Op. Inst. No. 81. 2 T.C. Op. Inst. No. 7, 1942.
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After taking into account the upper winds, temperatures and possibility of
the formation of condensation trails, the Duty Air Commodore would get in
touch with the O.C. Fortress Flight, who had also consulted the forecasting
staff at H.Q. No. 10 Group, and would decide which of the pre-arranged tracks
was suitable. In order to co-ordinate the meteorological information given to
the Duty Air Commodore and the O.C. Fortress Flight, consultations were
held each night and morning of the trials, between the Duty Forecaster at
Fighter Command, No. 10 Group and Central Forecasting Office. The trials
began in March 1942 and ceased in November 1942,
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CHAPTER 6
COASTAL COMMAND

Immediately before the war, Coastal Command consisted of three operational
Groups and one training Group. The geographical boundaries of the Operational
Groups corresponded to those of the Home Naval Commands and the Group
H.Q. were established as sections of what were known as Area Combined
Headquarters which embraced both Naval and Air Staffs. The Group H.Q.
were provided with experienced meteorologists for the supply of forecasts and
other weather information essential to operational planning, the exception
being the newly formed No. 15 Group at Plymouth which had, as yet, no Group
H.Q. meteorological staff. Certain stations within the Groups were also
provided with experienced (‘ independent ’) forecasters as the distances between
many of the stations and their Group H.Q. made it impracticable to rely
entirely on centralised forecasting, especially in view of the limited communi-
cations facilities then available. The great increase in tele-communications
facilities during the war, later made it possible to replace some of the
‘ Independent ’ forecasters at the stations by ‘ dependent ’ forecasters and to
rely more on centralised forecasting from Group H.Q. At Command H.Q. in
peacetime, there was normally no meteorological staff except for a Senior
Meteorological Officer who acted as technical adviser to the C.-in-C. and as
liaison officer between the Meteorological Office and the Air Staff of the Command
but there was a forecast room which was specially manned during any Coastal
Command exercises.

The rapidly deteriorating international situation made it necessary, towards
the end of August 1939, to introduce the extended wartime meteorological
services in the Command as agreed by the R.A.F. Meteorological Policy
Committee. This involved increasing the staffs to provide for a 24-hour
forecasting service at Command and Group H.Q. and at certain operational
stations, and also establishing meteorological units at stations which had
not been so provided in the peacetime organisation,

Type 1 meteorological offices, with a Senior Meteorological Officer-in-charge
and a staff of forecasters and assistants adequate to provide a 24-hour full
forecast service, were established at Command and Group H.Q. At Command
H.Q., operational decisions were taken in consultation with the Admiralty,
and were of much wider scope geographically and made much earlier in point
of time. They were based mainly on strategic rather than on tactical con-
siderations and, therefore, could take little account of day-to-day weather.
The Senior (later Chief) Meteorological Officer and the forecast staff at Command
H.Q. were concerned only to a limited extent in forecasting for set operations.
The Command Air Staff, however, maintained a continual survey of Group
operations and the meteorological staff had to be prepared at any time to
supply information regarding the weather in all the operational areas. In the
early part of the war, the Senior Meteorological Officer at Command H.Q. was
not responsible for any outstations, but he was later made responsible for the
meteorological section attached to the Photographic Reconnaissance Unit at
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Benson, Oxfordshire. Thé Senior Meteorological Officer at a Group H.Q.
supervised all the meteorological offices in his Group, and also some offices
which did not properly belong to the Group or even to the Command, but
which were placed in his charge for reasons of administrative and technical
convenience. Aseach Group H.Q. was responsible for the conduct of operations
in its own area, and as operations in different areas frequently had different
aims, each Group worked to a large extent independently of the others, and
there was no need for direct integration of operations from Command H.Q.
The meteorological staff at each Group H.Q. advised its Air Staff with regard
to weather conditions for specified operations or on the weather factors which
might help to determine the choice between alternative operations, and the
Senior Meteorological Officer therefore normally attended the daily operational
conferences at the Area Combined H.Q. He also co-ordinated the advice given
at the conferences with that to be given at the operational stations to the
squadron commanders who were to carry out the detailed operations decided
upon at Group H.Q.

Most stations within the Groups were provided with a Type 2 meteorological
office, but one or two stations were so near to a Group H.Q. that it was practicable
to provide them with a Type 3 office staffed with ‘ dependent * forecasters who
had to rely on the Group forecasters for their primary forecasts but who were
competent to apply these forecasts to the detailed planning of the operations
carried out at the station. It was decided at Command H.Q. what operations
were required, at Group H.Q. whether or when the operations would be carried
out and, at the station, how the operations should be carried out. The station
forecaster advised on all aspects of weather bearing on the tactical planning
of the flight, e.g. assessment of cloud and visibility in the target area and the
wind speed and direction at various heights and times along the route. The
forecasts were given to aircraft captains on a specially designed form on which
the flight was set out in sections with a detailed forecast for each section. As
sorties over the Atlantic increased in range, a more elaborate form was
introduced. It was also the duty of the station meteorological officer to
“ de-brief ’ crews on the weather experienced during flight and to maintain 2
system of warnings at his station for gales, frosts, etc., which might call for
special measures to be taken for the safety of aircraft on the ground or for
motor transport vehicles.

With the loss of many Continental observations and the almost complete
loss, for security reasons, of observations from ships at sea, the synoptic charts
sometimes allowed of more than one opinion as to future development. It was
necessary, therefore, to provide for some measure of co-ordination of forecasts,
and the main forecasts, based on the guidance of the Central Forecasting
Office, and issued every six hours at the various Group H.Q)., were accepted as
a general guide throughout the Command. These were sent by teleprinter to
stations in the Group and to Command and to Command H.Q. The Group
Meteorological Office was the co-ordinating authority for offices within the
Group, partly because an important part of the Group forecaster’s work was
to advise Controllers regarding the most suitable bases for diversion. The
forecasters at Command H.Q. paid great heed to the Group forecasts, as the
Group forecasters malr}tamec} a close and continuous study of the developments
affecting the comparatwely limited area of responsibility of the Group, far more
so than was possible for the forecasters at Command H.Q., who had the whole
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area of coastal operations to keep in view. In practice, the duty forecaster of
a station generally prepared his own forecast and when it differed significantly
from the Group forecast, the forecasters concerned conferred by telephone apd,
if necessary, referred to the Central Forecasting Office, so that an agreed opinion
was reached and, if necessary, the Group forecast amended.

Group Activities

The three operational Groups of the Command at the outbreak of war were
No. 15 Group, responsible for operations in the Western Channfal an_d the
South-Western Approaches; No. 16 Group, controlling air operations in the
Eastern Channel, the Straits of Dover and the southern half of the North Sea ;
and No. 18 Group, concerned with operations in the northern section of the
North Sea. A fourth Group, No. 17, was not directly concerned with operations
but was responsible for the operational training of aircrews in the Comma:nd.
The stations of this last Group were mostly equipped with Type 3 meteorolog}cal
offices which were responsible both for forecasting work and meteor'ologlcal
instructions. As the flying exercises in No. 17 Group were carried out
independently of any Group direction, there was no need for any centralised
forecasting and no meteorological section was established at the Group H.Q.;
for administrative and general technical supervision, meteorological units in
No. 17 Group were attached to the Type 1 offices at neighbouring operational
Group H.Q.2 4

The expansion of the Command affected the meteorological services in all
its Groups in varying degrees, but was most marked in Nos. 15 and 17 Groups.
To meet the great extension of Atlantic operations, the new Area Combined
H.Q. was formed at Liverpool in February 1941, to which No. 15 Group, with
its meteorological staff, was transferred. A new Group, No. 19, which included
a normal Type 1 Group meteorological establishment, was formed to take its
place at Plymouth. From then onwards, No. 15 Group required meteorological
advice broadly for operationsin the North-West Approaches, while No. 19 Group
tequired advice for operations in the South-West Approaches and the Bay of
Biscay. The functions of these two Groups came to differ in more than mere
area of operations: this was reflected in their meteorological requirements,
No. 19 Group concentrated mainly on attacking submarines leaving or returning
to base, but occasionally attacked surface ships at sea and in port, while No. 15
Group was engaged almost entirely on convoy escort duties. The No. 15 Group

“meteorological office consulted daily with the Naval operations staff at the

Liverpool Combined H.Q. on the meteorological aspects of naval operations,
and special forecasts were issued for the routeing of convoys and for specified
positions in the Atlantic. The meteorological advice required by this Group,
apart from return landing conditions, was concerned mainly with visibility
and cloud conditions in the neighbourhood of the convoy, regarded from the
standpoint of ability to carry out effective search for submarines, but in No. 19
‘Group, cloud cover had to be considered for protection against land defences as
well as for aiming visibility.?

One particular responsibility fell on the meteorological officers of No. 15
‘Group H.Q. from June 1941.8 Shipping in the eastern Atlantic had become
subject, during the early part of 1941, to bombing attacks from enemy aircraft

1 AM. Files S.64507, S.64508, S.64509. 2 A.M. Files S.68898, S.48136.
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based on Norway and N.W. France. A number of merchant ships and naval
Vessels were, therefore, equipped with a fighter aircraft which could be launched
from the deck by catapult and which was intended, after its attack, to land
if possible in Northern Ireland, Scotland, south-west England or Iceland.
If the distance of the convoy from any land precluded this, the pilot was to
return to the convoy, abandon the aircraft by parachute and be picked up by
the convoy. This required constant vigilance by the forecasters at No. 15
Group H.Q)., who had to supply at stated times route forecasts from the convoy
to the nearest land or, if no land was within aircraft range of the convoy, a wind
at 5,000 feet to enable the pilot to navigate his aircraft back to convoy, and the
visibility, in order that he should know the distance at which he might expect
to sight it. Convoys having this protection had, therefore, to be supplied
regularly, every six hours, with the necessary meteorological information, which
varied according to their position at sea. No. 15 Group meteorological office
was also responsible for supplying forecasts and warnings to various Naval,
Army, Air Force and Civil Aviation stations outside the Group organisation
and control.

During 1943 and the spring of 1944, the number of stations in No. 19 Group
increased rapidly and included one, Dunkeswell, at which American squadrons
operated under No. 19 Group control. The meteorological service increased
proportionately and from the autumn of 1943, there was an American Meteoro-
logical Section at No. 19 Group H.Q. to look after the interests of the U.S. !
squadrons. There was close liaison between the American and British sections.

“There was also an American meteorological office at Dunkeswell and, for a time,
at St. Eval. Polish and Czech squadrons operated from several No. 19 Group
stations and usually had some meteorologists of their own nationality working
with the British staff.

From the meteorological point of view, the Coastal Command plans for the
Overload operation meant providing forecasts for a larger number of shorter
sorties. By June 1944, the number of sorties from stations in No. 19 Group
was more than doubled, but most of them were short ones over the English
channel. The very poor weather in the summer, the small endurance of many
of the aircraft employed and the larger number and great importance of the
sorties made this a most difficult period. The mass of work in the forecast
office at the Group H.Q. at this time made it mecessary to have two forecasters
always on duty. As with the forecast offices at other Group H.Q. in the
Command, external commitments, ¢.g. for smoke screen units, A A. units,
artillery practice camps, etc., all involved a considerable amount of daily :
routine work.

The entry of Russia into the war brought new responsibilities to the meteoro-
logical staffs in No. 18 Group.! One result of the enemy occupation of virtually
all the continent of Europe was the serious limitation of facilities for communi-
cation between this country and Russia. Journeys of statesmen and service
representatives between the two countries had to be .made by air and, at
first, by the route between Scotland and Archangel, a flight which might take
up to seventeen hours. No regular service was established along this route,
but a number of flights had to be made, especially during the earlier period.
For the outward flights, conditions at Archangel had to be forecast more than
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sixteen hours ahead. Information for this area was scanty and arrangements
had to be made for local forecasts to be issued from Archangel to this country.
For inward flights from Archangel, long range forecasts were similarly issued
to that port from this country. The forecasts were drawn up at the Central
Forecast Office and, for the outward flights, issued through the meteorological
office at No. 18 Group H.Q. to the departure station in the Group where the
station meteorological officers undertook the detailed briefing of the pilots and
navigators. Another result of Russia’s entry into the war was the institution
of a considerable sea convoy traffic between British ports and Archangel,
necessitating the provision of air cover as far as possible. No. 18 Group was
also responsible for supplying the meteorological advice for these operations.
This was no more than an extension of the regular forecasts for the Norwegian
coast which had long been supplied to squadrons reconnoitring the fjords for
enemy shipping—one result of which had been the detection of the Bismarck
in May 1941 and her subsequent sinking by the Royal Navy—but it was an
extension to wide sea areas as distinct from the coast itself. From then onwards,
the forecasters of No. 18 Group were continually occupied with the northern
convoy routes as well as with operations in the North Sea. In addition, the
Type 1 meteorological office at H.Q. No. 18 Group was responsible for a large
number of meteorological stations in Scotland, many of which were in other
Commands,

Forecasting for flights to Scandinavia required careful thought, the Nor-
wegian coast being a notoriously difficult region for predicting cloud amounts
and heights. Fronts moving west to east or east to west are much modified
by the mountains and their behaviour is erratic and difficult to assess. Fore-
casting of cloud conditions over and near fjords demanded careful consultation
of all available data. The forecasting of base conditions at stations in the
No. 18 Group area also required careful study of topographical effects as there
are many local peculiarities of weather in Scotland. The Air/Sea Rescue
Service made constant demands upon the meteorological office at No. 18
Group; sorties by this service were flown in the most adverse weather
conditions, and the forecasting involved sea and wind conditions in the search
area and was of a very exacting nature. Flights between east Scotland and
Sweden by B.0.A.C. aircraft were also an important commitment ; most of
these flights were operated from Leuchars, and the forecasting was done by
the Leuchars meteorological office in consultation with No. 18 Group. From
1943 onwards, there were occasional flights by Catalina aircraft to Vaenga
and Murmansk, for which flights forecasts were prepared by No. 18 Group in
consultation with the Central Forecasting Office and passed to Sullom Voe.
Late in 1944, two Halifax squadrons based on Stornoway were used for attacking
enemy shipping at night in the open waters of the Kattegat; these attacks
were continued until the end of hostilities. Forecasting for these long range
night sorties was always difficult and it was necessary for the meteorological
officers at Stornoway to maintain a close liaison with the forecasters at the
Group H.Q.

Although the meteorological service in No. 16 Group was not involved in
such important operations as in the other operational Groups of the Command,
it performed an important function throughout the war by providing
information for the Navy (in connection with the movements of convoys,
mine-laying and sweeping, operation of light coastal forces, etc.), for the
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Army (meteor reports for Coastal defences and A.A. units, etc.) as well as
fo:: the R.A'F. itself (action against enemy shipping, air/sea rescue, recon-
naissance flights, etc.).

Reports from Aircraft

The expansion of Coastal Command was accompanied by considerable
technical developments in aircraft and equipment, but the only aspect of this
development which seriously concerned the meteorological staffs was the gradual
replacement of the original short and medium ranged aircraft by aircraft of
progressively longer ranges until eventually, in 1943, it became possible, using
American and other Atlantic bases as well as British stations, to supply convoy
air protection over the whole width of the Atlantic. The lack of meteorological
reports from enemy and enemy occupied countries, and the cessation of
weather reports by radio from Atlantic shipping had a serious effect on the
period ahead and the precision with which satisfactory forecasts could be issued.
The effect was felt in all branches of the forecast service, but it was particularly
serious in Coastal Command, as in No. 15 and later in No. 19 Group, the general
direction of sorties was to the west. It was clear that some means would have
to be found for supplying observations from over the Atlantic in place of those
which had formerly been received from ships. One step was a Western
Approaches General Order, issued in February 1940 which instructed all
destroyers or sloops to add a weather report to all messages on every occasion
when W/T silence was broken in the area west of 70° W. Twenty reports were
received in the following month, and the number gradually increased. Another
step was to obtain observations from Coastal Command aircraft flying over the
sea to the west. The idea of supplementing weather reports from surface
stations by observations from aircraft in flight was not new, and aircraft crews
already kept what was, in effect, a weather log on a standard form (Form 2330)
which had to be handed to the meteorological officer at the landing station on
the completion of a flight.

By the middle of 1940, a considerable volume of valuable reports was being
received in No. 15 Group and these were distributed throughout the meteoro-
logical service. As reports by radio were still forbidden, except when aircraft
broke wireless silence west of 10° W., the reports were not avajlable to the
forecasters until some hours after the time of observation, a difficulty which
was not overcome satisfactorily until 1943. Hitherto, the procedure for obtaining
weather information from crews on return had varied from station to station,
at some the meteorological officer being responsible for obtaining this
information and at others it was obtained by the Intelligence Officer. In all
cases, the Intelligence Officer was responsible for filling up a weather section of
form Orange (2 signal originating from the stations and reporting the results
of a returned sortie to higher formations). - In the autumn of 1943 this form
was revised and the weather section omitted. At the same time, met'eorological
officers were instructed to be present at all interrogations for the purpose of
collecting information regarding weather conditions encountered during the
sortie. Such information was then passed from stations to Groups and thence
to the Central Forecasting Office over the meteorological teleprinter system.
By this time, the reports had developed into complete coded reports, which
included estimates of te,zmperature and sea-level pressure, much on the same
lines of mnormal ships’ reports. Agreement was also obtained for their
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transmission by radio, though with certain restrictions which were essential

for the security of the convoy, but this arrangement virtually ceased in 1944
because of more drastic restrictions.

This ruling regarding the interrogation of crews led to consideration of the
siting of the meteorological office on a Coastal Command station.! Although
most of the offices had by then been established in the Operations Block on
stations, this siting was by no means universal. The great disadvantage of
the Operations Block was that the meteorological observers were unable readily
to see the weather conditions, as nearly all Operations Blocks were either
underground or protected by blast walls, etc. On the other hand, the siting of
the meteorolological office in the Control Tower, or in administrative buildings,
whilst allowing for good observation conditions, often left the meteorological
officer far from the nerve centre of the station—the Operations Block. In this
building from which general operational control was exercised, were generally
held all briefings and interrogations, at which meteorological officers had to be
present. The matter was discussed in November 1943 and instructions were
then issued that all Coastal Command meteorological offices should be situated
in the station Operations Block during the period of hostilities. This policy
was also generally applied to stations in the Command where Operational
Training Units were located.

Meteorological and Photographic Reconnaissance Flights

The reports from operational aircraft of Coastal Command, while of
incalculzble value to all sections of the meteorological service, were, nevertheless,
somewhat sporadic, depending as they did on the exigencies of operations.?
Early in the war, it was recognised that a basic scheme of regular ocean
observations was required, such as could be provided only by aircraft whose
primary task was that of meteorological observing. Consequently, in
November 1940, three Meteorological TFlights of Blenheim aircraft were
established, two for observations over the Atlantic and one for observations
over the North Sea. These aircraft carried trained meteorological observers
and, in addition to making complete observations at regular intervals along a
set route, made upper air soundings at the outward limits of their sorties.
More of these Flights were later established, and the aircraft were replaced by
others of longer range. By September 1943, this Meteorological Service in
Coastal Command had increased to five squadrons and two flights totalling
70 aircraft ranging from Halifaxes to Spitfires. The normal meteorological
advice given to the pilot and navigator before each flight was supplied for these
sorties in the normal way by the meteorological officer of the Coastal Command
station just as for any other operational flight, but in the interests of regularity
of observation, very much greater weather risks were accepted for these sorties

than was the case for the normal reconnaissance operations of Coastal Command
aircraft.

Coastal Command was responsible from June 1940 for the administration
and operational working of the Photographic Reconnaissance Unit at Benson,
the technical direction of which was in the hands of the Director of Intelligence
at the Air Ministry.8 The meteorological staff at Benson at first included only
one forecaster, but as operations extended to fill the whole of the daylight hours,
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the staff were gradually increased to that of a full Type 1 station with five
forecast officers as well as additional staff at Mount Farm and separate staff
with the P.R. detachments at other stations. By 1943, the system of supplying
weather information for photographic reconnaissance had settled down to a
fairly definite routine. The operational staff normally had a daily list of targets
of which photographs were required, with an order of priority. In the
afternoon or evening a conference was held with the Senior Meteorological Officer
and the most likely targets for the next day’s work selected. Further
discussions were held on the following morning and finally, prior to departure,
crews were independently briefed in the meteorological office. On return from
a sortie, all crews reported to the meteorological office for interrogation which
yieldled much valuable weather information as many of the photographic
reconnaissance sorties reached far into enemy territory. The results of these
interrogations were immediately transmitted to the Central Forecasting Office
for use and dissemination. During the last few months of the war in Europe, a
detached photographic reconnaissance wing (No. 104 Wing) was also formed at
Coulommiers in France. A separate meteorological section was attached to this
%Ving and was normally manned by forecasting officers on detached duty from
enson.,

Weather Factors in Coastal Command Operations

Apart from certain photographic and meteorological reconnaissance units,
Coastal Command ajrcraft normally operated at levels below 5,000 feet, and
often below 2,000 feet, so that forecasters were not primarily concerned with
high cloud or upper winds but had to concentrate on low cloud formations, low
level visibility and winds; the state of the sea was also frequently required in
ﬂ.le forecast. A factor of prime importance was the fitness of bases or of suitable
diversion airfields for the return of the aircraft.

General Reconnaissance Flights

Alfchough flights often were made in very poor weather conditions when
particular targets were being sought (especially in the later stages with the aid
of radar) moderate to good visibility in the reconnaissance area was normally
required for flights of this type so that shipping could be spotted and identified,
photographs taken of sea lanes, harbours and shipping. The main purpose of
the fhgh’fs Wwas to provide data on which shipping ° strikes * could be planned.
If a choice of areas for reconnaissance was possible, the choice was usually
made on the advice of the forecaster who indicated which area was expected
to have the best visibility, In those areas, however, where enemy fighter
aircraft were known to be operating, cloud conditions on the route and in the
reconnaissance area were also of considerable importance, so that full advantage
could be taken of the clouds for evasive action. For this purpose, considerable
amounts of layer cloud were preferred and, in some cases, where the forecaster
predicted very little cloud, sorties were cancelled. In the later stages of the war,
cloud cover was less important, as aircraft could be tracked by radar.

Convoy Escort!

For this type of operation, it was essential that every sortie planned should, if
possible, take place and that aircraft should reach and ma