


















































a vast 3-dimensional array of points
(about a third of a million in the current e |
Meteorological Office global model). hn
Results from these models are available to
the forecasters twice a day within a few
hours of the main observation times (0000
and 1200 GMT). This short delay includes
time for the observations from around the
world to reach Bracknell and to be
monitored by a team of forecasters who

ensure that the numerical model starts
with the best analysis.

The forecasters use the numerical forecast
as one source of information. For the
general synoptic developments (the
behaviour of the depressions,
anticyclones and fronts) the model
provides very useful guidance, both for
the 24-hour forecast chart and for 2-5
days ahead. Even so it is necessary for the
forecaster to use more traditional
techniques and to make allowance for
known problem areas with the model, for
example the handling of very small-scale
features. The evidence from more recent
observations is also taken into account.
This process leads to a forecast surface
chart.

Following on from this to the forecasting
of the actual weather is equally critical
and taxing. Again the numerical model
plays a part and there are numerical
forecast fields which bear on all aspects of
the weather including direct output of
surface wind and precipitation.

However, the skill, knowledge,
experience and judgement of the
forecaster, using more empirical
techniques, remains very important. In
forecasting the weather there is little
doubt that the combination of the man
and the computer (the ‘man-machine
mix’) produces the best results and is Surface observations received from the (a) northern and (b) southern hemispheres on a typical
superior to either working alone. day

Forecasters and visual displays in the Central Forecasting Office
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Jelecommmunications

Efficient telecommunication systems are
essential to provide the required facilities
for the transmission of information in
support of operational forecasting
‘services. Large volumes of observational
data must be collected with the minimum
delay from many sources and the output
from the forecast systems, whether
provided directly from numerical forecast
models or by forecasters, must be
distributed quickly and accurately for the
user to gain the greatest benefit.

To meet these requirements the Office
maintains national data and facsimile
networks for the collection of information
and dissemination of forecasts.
Telecommunication links to the USA and
to a number of European centres enable
data to be exchanged so that information
from the whole of the globe is available
not only at Headquarters but to other
users as well.

These international circuits are provided
by means of a series of bilateral
agreements and the network, which
extends world-wide, is known as the
Global Telecommunication System (GTS)
(see page 12). The World Meteorological
Organization arranges the co-ordination
of methods of operation and transmission
techniques to be used. Because of the
continuing growth in the volume of
traffic exchanged with neighbouring
centres of the GTS, higher speeds of
transmission are required and plans to
upgrade many of the circuits are being
developed. Arrangements for
transmission control are to be improved
by the gradual implementation of
procedures in accordance with
Recommendation X25 of the International
Telegraph and Telephone Consultative
Committee.

Nationally, an outline plan has been
produced in which all existing
communication circuits will be replaced
by an integrated network of high-speed
digital circuits. This network, together
with the computer systems required to
support it and to provide general-
purpose displays for outstation
forecasters, is to be known as the
Weather Information System.

The Meteorological Telecommunication

Centre

The Meteorological Telecommunication
Centre at Bracknell plays a major role in

and dissemination of meteorological
information, and is a Regional
Telecommunication Hub of the GTS.
Observational data from the United
Kingdom , the Republic of Ireland,
Greenland, Iceland, the Netherlands,
ships at sea and aircraft operating over
the eastern North Atlantic, are collected
and injected into the GTS. Automated
switching systems, based on Ferranti
Argus and Marconi Myriad computers,
are used to receive, store and distribute
data in a large variety of code forms. The
principal links and the many sources and
types of data handled are shown.

the national and international collection

The principal types of data handled by Bracknell Meteorological Telecommunication Centre.

1 Radio facsimile
reception

Information in chart form
eqg Ice charts tropical
storm warnings and
forecast surface charts
received from many
countries world-wide

1 Data collected from the Bracknell RTH area of responsibility
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European Centre for Medium
range Weather Forecasts

Observations used for numerical
forecasting models on a global
scale chmatology etc Analyses
and forecasts in numerical and
pictorial form returned for
transmission on the GTS and
international facsimile networks

World-wide observations and
processed data sent to ECMWF
Global analyses and forecasts
returned for distribution on the
GTS
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Services for the general publi,
Industry and commerce

Introduction

The Meteorological Office provides
forecasting and other meteorological
services to the media, industry,
commerce and the general public mainly
through a network of outstations,
comprising ten Weather Centres, three
offices attached to civil airfields and one
based at a RAF station. In addition, a
specialized unit operates from Sella Ness
(Shetland) and further limited support
comes from other stations mainly
dedicated to Defence or civil aviation
needs.

The organization of public service offices
has been under continual review in
recent years and the increasing pressure
on staff resources coupled with changes
in services supplied to civil aviation have
led the Office to meet the needs of civil
aviation, industry, commerce and the
general public from multi-purpose
forecasting offices. The rationalization of
services in south-west Scotland was
partially completed in 1984. During the
year plans were completed and the work
of fitting out a centralized Main
Meteorological Office began in central
Glasgow. This Office will be responsible
for forecasting work previously carried
out at meteorological offices at the
Glasgow and Prestwick Airports and at
the Glasgow Weather Centre. The move
is planned to take place in spring 1985. In
August, Weather Centres were opened in
Leeds and Norwich to take over the civil
forecasting work previously undertaken
at RAF Bawtry and RAF Honington
respectively. These offices are intended
to provide to the public, better and more
cost-effective services in their respective
areas of responsibility than were possible
before.

New technology has also played a part in
the reorganization plans. Word
processors and computerized telex
facilities have been installed at a number
of forecast offices to enable information to
be sent to the users more efficiently and
especially to those making use of
viewdata systems.

Services for the general public
For many years members of the general
public have been able to telephone the
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nearest meteorological office and speak
directly to a forecaster. However, a
progressive reduction in staffing levels
and an increasing commitment to
repayment services have made it very
difficult to deal with public enquiries by
telephone. Accordingly a good deal of
effort has been put into expanding those
sources of weather advice that can be
readily accessed by members of the
public at small cost to themselves as
customers and taxpayers. These include
Weatherline, the Press, radio and
television and also the developing
Videotex market for information.

Weatherline is a recorded telephone
service operated by British Telecom; for
the cost of a telephone call the public can
hear a forecast for a specific area of the
United Kingdom. Most regions now have
a service and it is hoped to complete the
national coverage during 1985. The
forecasts are updated at least three times
daily and cover the following 24 hours
with a further outlook. The number of
calls in 1984 to Weatherline totalled
approximately 24000000. To serve the
more specialized needs of yachtsmen an¢
seafarers, a new service known as
Marineline with forecasts for the English
Channel and the Bristol Channel has
been introduced. Extensions to

Marineline are planned with the help of
sponsorship from interested parties.

Weather reports and forecasts are
supplied to the Press Association three
times daily. The information provided is
brief and rather general although some
national and several local newspapers
subscribe to more detailed services.
Weather information is provided in more
detail through national and local radio
broadcasts. Routine live broadcasts are
delivered by forecasters at London
Weather Centre on BBC Radios 2, 3 and 4
several times daily although time
constraints usually limit the amount of
local detail that can be covered. The
broadcasts are supplemented by a
number of scripts prepared by the
forecasters for delivery by BBC
announcers. Some 40 local radio stations
(IBA and BBC) now take forecasts from
local Weather Centres and other public
service offices. Again these are a mixture
of live broadcasts and prepared scripts.

Services to television have increased
substantially during the last two years.
The national BBC TV Weatherman team
consists of three or four forecasters based
at the London Weather Centre. Forecasts
and weather advice are supplied to both
breakfast television channels and also to

Areas covered by the Weatherline and
Marineline services.

1 Staffs and Shropshire
2 W.Midland County and
Warwicks

3 Gloucester, Hereford
and Worcester

4 Oxon, Berks and Bucks

5 Beds, Herts and Inland
Essex

6 London Area
7 Essexand N. Kent coast

8 Wiltshire, N Dorset and
Hants

9 North Downs and Weald

Aberdeen, Grampian,
Moray Firth and
The Great Gien

Oundee, Tayside, North Fife
and Central

Northern
Lake Distrct
Ireland and Cumbnia

Humberside and
the Yorkshire coast

Lincolnshire

Glamorgan, Gwent
and S. Dyfed coast
Somerset
& and Avon
&
*'.\‘ Devon and
Cornwall | Dorset and
| Mants coast

Sussex and S. Kent coast

Marineline - Channel

!
Marmeline |




Channel 4; the latter has displayed a
sequence of forecast charts accompanied
by an off-camera script read by an
announcer following the mid-evening
news. Most regional television
companies, especially IBA, now include
personal presentations of the weather.
On some channels the presenters are
local Weather Centre forecasters and in
others the local presenters are briefed
from the appropriate Weather Centre
before the broadcasts. As with radio,
scripts are provided to television
companies either in lieu of personal
presentations or as supplementary
information.

Despite the growth of services to
television it is recognized that the
presentation of weather on television,
which is the major source of information
to most people, falls short of what could
be shown. New technology has already
been exploited by the breakfast channels
in the presentation of animated weather-
satellite pictures. Animation can be
extended to forecast elements such as
rainfall, temperature and wind. The BBC
and the IBA are keenly interested in the
animation of the sequences of weather
displayed on television and the
Meteorological Office has been working
closely with both so that more
comprehensive and more informative
weather presentations will be seen in
future.

Although the Office is anxious to extend
the amount of weather advice available to
the general public, the decision on how
much time or space should be allocated
for this purpose is normally taken by
those who control the media. It may be
unreasonable to expect television, for
example, to devote large amounts of
expensive air time to weather forecasts at
the expense of other programs. For this
reason the Office is taking a close interest
in developments in information
technology and in particular in the
growing Videotex sector which offers
considerable scope for expanding the
range of weather services available to the
general public.

Videotex services

National and regional forecasts for the
United Kingdom are provided to
ORACLE, the IBA teletext system. Rather
less information is given in the BBC
system CEEFAX. The number of teletext
sets in the United Kingdom continues to
grow at a rapid rate with around two
million now in use. Thus weather
forecasts are now available at the touch of
a button to some ten per cent of the
population.

The Meteorological Office was one of the
first providers of information to Prestel,
the public viewdata system operated by
British Telecom, and it continues to be
one of the major information suppliers.
The Office Prestel data base has over 800
pages of information including
comprehensive forecast services, actual
weather reports from the United
Kingdom and abroad, and weather
statistics from around the world. The
information is continuously monitored
and frequently updated by a team of
Office staff working around the clock,
seven days a week.

Most of the information is available to all
users of Prestel, but a facility on Prestel
allows the access of specialized
information to be restricted to members
of a Closed User Group (CUG). This is an
important development and the
Meteorological Office already supplies
data to two such CUGs, one for the home
user in the West Midlands and the
second for a specialized agricultural
service (Farmlink), launched in the south-
west of England. It is hoped that
following the success of Farmlink in the
south-west, the service will be extended
to other parts of the United Kingdom in
1985/86.

Prestel is the public viewdata system but
there are several private viewdata
services, and discussions have taken
place with a number of commercial
organizations about the supply of
meteorological information to them.
During 1984 the Office started an
agricultural service to one such system
run by Imperial Chemical Industries.

The information on Prestel is presently
updated manually using a keyboard, but
with the increasing need to serve CUGs
and private systems, a high-priority task
has been to develop the specification for
an intelligent terminal that will allow
automatic input of data to these systems.
In addition, a group drawn from various
sections of the Office has studied the
feasibility and costs of transmitting
images, via Prestel, of satellite and radar
rainfall to users equipped with
microcomputers.

Summing up, the amount of weather
advice available to the general public at
little cost is increasing quickly and, as
technology develops, there are prospects
that more outlets for weather information
will become available to be exploited.

Services for industry and commerce

Weather forecasts and advice are
supplied to meet the specialized needs of
industry and commerce on repayment
terms. The offshore oil and gas industries
are major customers for these services.
Specialized forecasting services may meet
nation-wide or site-specific requirements
and are usually supplied daily as routine.
Some customers require only warning
services, e.g. frost, snow, heavy rain, etc.
For those who are satisfied for the most
part with the general forecasts issued on
Weatherline and Prestel etc. and yet
require further information on some
occasions there is a consultancy service.
This service can be very cost effective for

Revenue from public service offices. 295
3000 - 14_ Revenue not
} attributable to
individual offices
2454-9 | 27237 Increase In real
. terms compared
- 22316 5376 2 with 1979/80
O |
S 2000 2165 2 J
o 2009 2
T 1700-9 18742
o 1666 2 1726 6
%’ 15014
c 1131-0
1000 11259 Equivalent 1979/80 e
_ revenue accounting for
increases in charges
O | ]
79/80 80/81 81/82 82/83 83/84

Financial year
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Aviation research and development

Meteorological factors enter into many
aspects of the safe and economic
operation of aircraft. Requests are
received for meteorological advice and
information relating to problems of
aircraft operation or design, while
improvements in techniques of
forecasting for aviation are continually
sought. Both aspects often lead to special
investigations, some of which are
described below.

Forecasting

Significant weather charts

There is an International Civil Aviation
Organization requirement to generate
forecast significant weather charts as
numerical model output for aviation
world-wide. These charts indicate areas
of expected clear air turbulence, deep
convection and icing.

Clear-air-turbulence charts are now being
produced in the Central Forecasting Office
on a trial basis, and an example of a
24-hour forecast is shown opposite. The
reaction from pilots to a trial issue of
these charts to British Airways has been
encouraging, and a more extensive
verification trial is planned.

Forecast charts of areas of deep
convection have commenced, and a
special study for the United Kingdom of
occasions when deep convection is likely
to be particularly hazardous to aviation is
well advanced.

Local forecasting for aviation

The development of outstation
forecasting techniques and the testing of
additional local observations which give
more information about fog and low
cloud are being pursued in collaboration
with outstation forecasters.

(@) Inland stations At the Royal Aircraft
Establishment, Bedford, observations of
the lower atmosphere have been made
using a minisonde and an acoustic
sounder to assess their potential for
improving the forecasting of fog.

The right-hand figure shows an acoustic
sounder record (upper and lower echo
boundaries are indicated) linked to a
minisonde temperature profile and fog
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Example of a clear air turbulence probability forecast (per cent).
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top reported by an aircraft at the same
site. The base of the acoustic echo
corresponds closely to the base of the
temperature inversion (just below 100 m),
while the fog top (see aircraft report) is
characteristically about 50 m above this

level.

(b) Coastal stations

now being studied.

Sea fog frequently
affects coastal stations, but the processes
which influence the formation and
movement of areas of sea fog are poorly
understood. Observations of the
distribution and vertical structure of sea
fog over the Moray Firth were made on
27 April from the Hercules aircraft of the
Meteorological Research Flight.
Minisondes were also released from
Lossiemouth at intervals during the
flight. The figure (right) shows the
extensive sea fog recorded by satellite
NOAA-8 at 0836 GMT, while the figure
below exhibits the vertical structure of the
fog obtained by the aircraft at 1152 GMT
near H on the figure (right). Of interest is
the high liquid water content near the fog
top, and the large temperature increase
(but with little change in dew-point)
above it. These and other features are
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Vertical profiles at H (see satellite picture) of
temperature (T), dew-point (T;) and liquid
water content (q) obtained through the sea fog.
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Satellite visual photograph for 0836 GMT, 27 April 1984
(H indicates position of aircraft at 1152 GMT).

Operations
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s Dundee University.

Table V. Aviation requirements, associated meteorological requirements and actions taken in

1984
Aviation requirement Meteorological requirement Action in 1984
To set design criteria foricing ~ To describe atmospheric An icing climatology for

protection systems for
helicopters.

To operate twin-engined
aircraft on transatlantic
flights—aircraft must reach
diversion airfields if an engine
fails.

To use real-time
meteorological data from
aircraft for flight management
and air traffic control
purposes.

To save fuel by a reduction in
height separation between
mandatory cruise levels.

To provide equivalént
headwind forecasts for
Britannia Airways of route
sectors over Europe and the
Near East.

parameters relevant to icing.

To assess forecast reliability
and frequency of closure of
diversion airfields because of
bad weather.

To assess the value of
inputting aircraft
meteorological data to
operational numerical
forecasts.

To provide pressure/height
calibrations from radiosonde
data for a Civil Aviation
Authority/Eurocontrol radar
study of aircraft height-
keeping performance.

To arrange for the operational
numerical forecast suite to
output and transmit
equivalent headwind
forecasts to Britannia
Airways.

helicopters was completed
and issued.

An investigation of frequency
of adverse weather at airfields
in Iceland and Greenland for
September 1984-May 1985
has begun.

A feasibility study by a Joint
Meteorological Office/Civil
Aviation Authority Working
Party was submitted.

The provision of radiosonde
data for height-keeping trials
over the period June 1984
May 1985 has commenced.

A six-month trial was
successful, and a routine
service has commenced.
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APPENDIX II1
PUBLICATIONS—

Publications prepared by the Meteorological Office
are either published and sold by Her Majesty’s
Stationery Office or are produced as departmental
publications and sold directly by the Meteorological
Office. A catalogue containing all current titles
(Leaflet No. 12) is available on request. More
extensive details of HMSO publications (only) are
contained in HMSO Sectional List 37.

The titles that follow are those completed during
1984; those handled by HMSO are marked with an
asterisk (*). The final numbers, within brackets, are
International Standard Book Numbers (ISBN), which
provide positive identification of items that bear
them.

Periodical

Annual
Annual Report on the Meteorological Office 1983
(011 400347 5)*
Marine climatological summaries for the Atlantic Ocean
Eof 50°W, N of 20°N (microfiche), 1971 (0 86180 168
7), 1972 (0 86180 169 5), 1973 (0 86180 176 8), 1974
(0 86180 182 2), 1975 (0 86180 186 5), 1961-1970
(0 86180 151 2)
Meteorological Office Almanack 1985 (Leaflet No. 11)
(086180 150 4)
Monthly and annual fotals of rainfall for the United
Kingdom 1979 (086180 146 6), 1980 (0 86180174 1)
Monthly ice charts 1983 (0 86180 127 X)
Snow survey of Great Britain 1982/3 (0 86180 167 9)
Meteorological Office Calendar 1985 (0 86180 177 6)

Quarterly

Marine Observer*
Stratospheric charts for the northern hemisphere
(microfiche), 1982 2nd quarter (0 86180 147 4)

Monthly

Meteorological Magazine*
Monthly Weather Report*

Fortnightly

Meteorological Office Rainfall and Evaporation
Calculation System (MORECS)

Weekly

Ice charts (scale 1:10 million), North Atlantic
(Wednesdays only)

Note: Many Weather Centres produce
meteorological summaries and statistics on a
variety of time scales. Details are given in Leaflet
No. 12 obtainable free from the Meteorological
Office on request.

Serial

Climatological Memorandum No. 133, The climate
of Great Britain: East Anglia and Lincolnshire
(086180 145 3)

Climatological Memorandum No. 136, The climate
of Great Britain: South-east England (086180111 3)
Climatological Memorandum No. 137, The climate
of Great Britain; South England (086180 142 3)
Climatological Memorandum No. 139, The climate
of Great Britain: South-west peninsula and Channel
Islands (086180 110 5)

Climatological Memorandum No. 140, The climate
of Great Britain: Wales (0 86180 141 5)
Climatological Memorandum No. 144, Frequencies
of snow depths and days with snow lying at stations in
Scotland for periods ending winter 1981/82

(0 86180 140 7)

Qccasional

Special Investigations Memorandum No. 112, An
icing climatology for helicopters (0 86180 173 3)
Global forecast products from Bracknell (leaflet)

(0 86180 178 4)

Leaflet No. 3: Weather bulletins, gale warnings and
services for the shipping and fishing industries

(0 86180 148 2)

Climatological services (0 86180 149 0)

Radar Research Laboratory (0 86180 114 8)









