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FOREWORD
The present publication comprises the report of the Inter-governmental
Planning Meeting for the First GARP Global Experiment (FGGE), convened in Geneva
from 2 to 6 February 1976.
The importance of the meeting, convened at a crucial time in the final
stages of the planning phase of the Global Experiment, was indicated by the wide
representation of Member countries and international organizations. It was, indeed,
not only a recognition of the importance of the Global Experiment for the development of future meteorological applications, but of the significance of the whole
Global Atmospheric Research Programme (GARP), organized jointly by WMO and ICSU in
response to the resolutions of the United Nations General Assembly.
The First GARP Global Experiment offers the possibility for all countries
in the world to apply and benefit from the most recent advances in technology and
scientific theory. These include the satellite and other remote sensing capabilities,
high speed electronic computers, new systems of telecommunications and numerical
modelling of atmospheric and oceanic motions. It is expected that the Global
Experiment will provide the advances needed in the practical application of the
science of meteorology to the needs of mankind.
It is now becoming recognized, in the United Nations and elsewhere, that
meteorology has a major role to play in finding solutions to the many grave economic
and social problems with which the world is faced. The United Nations, and the
associated family of organizations, are indeed looking to WMO and ICSU for major
contributions in such fields as world food production; water resources development;
natural disasters, e.g. droughts, floods and tropical cyclones; and other innumerable
problems related to the human environment.
All countries, large and small, have their contributions to make to FGGE and
all will reap the benefits the Global Experiment will bring, in due course.
With these considerations in mind, it was gratifying to see the indications
of support for the FGGE by the various countries as presented in this report. I feel
confident that the support expressed here will not only enable the planning of the
Experiment to proceed in a sound and confident manner, but will also serve as an
encouragement to those Member countries which were not able to participate in the
meeting, to make their own contribution to the FGGE. It may be mentioned that
contributions can be made both in the form -of facilities and services and, hopefully,
in the form of assistance by financial or other means in the extra-territorial observing systems. The unfulfilled requirements are specified in section 8 of this
report.

The guidance and support indicated in this report will provide yet another
substantial impetus toward a Global Experiment that will fulfill our expectations.
On behalf of WMO and ICSU, I wish to place on record our appreciation of the
support given to the Planning Meeting by Members as well as of the contribution made
by others which resulted in a fruitful meeting.

(D.A. Davies)
Secretary-General

GENERAL SUMMARY AND CONCLUSIONS
The Global Atmospheric Research Programme was launched nearly a decade ago
as a joint venture of WMO and ICSU, stemming originally from a resolution of the
United Nations. Its objectives were to improve the reliability of weather forecasting in the range from one day to several weeks, and to understand the nature
of climate variations. Such ambitious goals were made feasible by rapid advances
in computer technology and in the ability to observe the atmosphere, particularly
from satellites •
. Theoretical studies, some of which have been carried out under GARP auspices,
have shown that forecasting beyond a few days requires information from all parts of
the global atmosphere. Moreover, input to numerical models which attempt to reproduce the real behaviour of the entire atmosphere inescapably demands global data.
Thus from the very beginning of GARP it was recognized that there would have to be
a period during which the entire atmosphere was observed over the whole earth. This
period is now called the observational phase of the First GARP Global Experiment
(FGGE).
For the past several years, much af the effort ~arried out within GARP
has been directed towards preparing for the FGGE. Many numerical experiments have
been carried out in order to determine the observations which will be required.
Technical capabilities have been closely studied to determine what kind of observations will be possible. Careful efforts have been made to reconcile the scientific
requirements with the technical possibilities. A build-up year of the Global Experiment is now planned to start in 1977 1 leading to the operational year starting in
1978. Two Special Observing Periods will be conducted during January-February and
The two-year Observational Phase will be followed by a Research and
May-June 1979
Evaluation Phase which will extend well into the 1980's. The Experiment is now considered technically and economically feasible if the nations of the world are prepared
to make a concerted effort to carry it through.
0

The FGGE is designed to produce a data set .which will establish the initial
atmospheric conditions for, as well as permit the verification of numerical global
models of the atmosphere. Comparing the behaviour of these models with that of the
observed atmosphere will permit for the first time a realistic appraisal of the
degree to which the atmosphere is predictable~ It will provide objective criteria
for the improvement of models and thus lead to better weather forecasting. It will
permit objective examination of the value of observations of the atmosphere and will
thereby permit for the first time a proper appraisal of the value of observations
taken within the World Weather Watch. The evolution of the WWW may then take place
in a rational and cost-effective fashiono
An observational phase of only two years will not, of course, permit any
conclusions of a statistical nature to be drawn with respect to climate. However,
the data obtained, and the analyses performed on these data, will make possible
closer examination than ever before of the mechanisms within the atmosphere which
determine climate variations.

- 2 The data set to be collected within the FGGE eon only be acquired by a
composite observing system with many component elements. In many cases special
efforts will be required by participating nations to ensure that the-goals of
the Experiment are met.
1.

World Weather Watch upper-air stations

Over most continental areas at mid- and high latitudes[ the present World
Weather Watch system is adequute in density and operates effectively ~nough to'
provide the required information. However[ in many tropical areas and in some
areas of the southern hemisphere the performance from land stations is inadequate.
In some caSes the stations have not been put in place at all. In others, observations are taken only once per day. Very frequently obse~vations which are taken
ore not adequately communicated.
2.

Satellite Observations

Very extensive efforts have been made by several nations and groups of
nations to put in place essential satellites for the FGGE. Five geostationary
satellites, two provided by the U.S.A. und one each by the Eutopean Space Agency[
the UcS.S.R. and Japan will provide global coverage over equatorial areas and
substantial coverage over mid-latitude.
These will permit great amounts of wind
data to be derived from cloud motions. At least four polar-orbiting satellites, two
each provided by the U.S.Ao and the U.S.S.R.[ will yield global coverage of cloud
patterns and of temperature profiles from emitted radiation. The lead time for
satellite planni~g is such that very little adjustment is now possible either in
the nature or the timing. of these satellites.

3.

Surface Observations from Ships

Most of the northern hemisphere -oceans[ and a few areas of the southern
ocean[ are occupied sufficiently by ships that the FGGE requirements for seasurface observatiohs can be achieved if suitable observations are taken and are
communicated. However l a great improvement in the present efficiency of communication of these data will be necessury.
4.

Special Automatic Aircraft Observing Systems

Meteorological data obtained by commercial aircraft provide a very valuable
contribution to the data set l particularly for flights in data-scarce areas over the
oceans. In man~ cases, especially ones of long trajectory and over equatorial and
southern hemisphere regions[ full advantage of the possibilities of aircraft observation can be taken only if a technique is put in place for reporting the data while
the aircraft is in flight. An automatic system, using communication by geostationary satellite is in development, but no manufacturing capability will be put in
place unless a sufficient market seems probable~

- 3 -

5.

Special Observing Systems in the Equatorial Regions

Numerical experiments have revealed that it is necessary to obtain detailed
wind information in a tropical belt of approximately + 10° latitude to an extent not
necessary at higher latitudes. A composite system is-proposed to obtain the necessary information.
(a)

Over continents and from islands, the full WWW plan for radio wind observations should be implemented for the entire FGGE period.

(b)

Approximately 50 tropical wind observing ships should be in place during the
Special' Observing Periods.

(c)

Wind observations should be obtained by dropsondes released from either or
both carrier balloons or dedicated aircraft.

Several of the systems envisaged for the measurement of tropical winds
depend upon the presence of low frequency radio signals, in particular OMEGA signals
originally designed for use as navigational aids. Complete implementation of the
OMEGA system is very important for the proper functioning of these wind-determining
techniques.
6.

Special Observing Systems for the Southern Hemisphere

The southern hemisphere is often referred to as the "water hemisphere".
Even full implementation of the WWW ground based network will leave huge gaps in
spatial coverage, so that special systems are required to obtain a global data set.
The basic observing system to be relied upon in the southern hemisphere is based
upon the polar orbiting satellites, from which information on the temperature
distribution in the atmosphere will be obtained. However, this information by
itself is inadequate, and must be supplemented in several ways:
(a)

Full implementation of the WWW plan for the southern hemisphere is very
important.

(b)

Wind observations at·a known altitude and pressure will be obtained by
flying a fleet of constant-level balloons.

(c)

Sea-surface pressure and temperature will be obtained by deploying a fleet
of approximately 300 drifting buoys.

7.

Oceanographic Programme

The FGGE offers unique opportunities to make oceanographic observations at a
time when the atmosphere, which drives many oceanographic phenomena, will be unusually well observed and analysed. At the same time much of the oceanographic data
obtained will be of considerable meteorological importance, and additional meteorological data may be obtained from the oceanographic ships, in particular tropical
winds.

-4Oceanographic Programmes for the FGGE are being developed by the Intergovernmental Oceanographic Commision and the Scientific Committe on Oceanic
Research, in collaboration with the Joint Organizing Committe for GARP.
8.

Special Regional Programmes during the FGGE
(a) MONEX

The Asian Monsoon is a phenomenon of global significance, both scientifically and socially, and requires examination of special intensity. The Second
Special Observing Period of the FGGE has been selected so as to contain the onset
of the Indian Monsoon. An intensive regional programme of observations is expected
to continue beyond the period of the Second Special Observing Period into August 1979.
(b) West African Monsoon Study
The West African Monsoon is a phenomenon of substantial importance in a
region of scant and variable rainfall. Here again an intensive regional programme
of observations may be expected to continue beyond the end of the Second Special
Observing Period into August.

Some regionall.studies within 'both PDLEX-South and POLEX...,North will be
carried out during the FGGE. Bdth programmes will also contribute to the fGGE data
s'et.
SI •

Data Management

Thedatao'btainedwi thin the FGGE will 'be of 'unprecedented magni tude,complexity and variety.. Detailed plans have 'been prepared for 'data 'management, together
with a unique terminology. In particular, special meas,ures have been taken to collect comfilletedata sets. No attempt will 'be made todiscl:JSS this complex matter here
inde,tail.
CONCLUSIONS
The Inter-governmental Planning Meeting was gratified to note thatsubstantial progress has 'been made in identi fying the r,esources necessary to carry out the
Experiment as described above. There is every reason for optimism. However, there
axe some gaps which must be, filled.
(a)

There remain very important difficulties and gaps within the ground-based
WWW system both in obtaining data and in communicating it to users.

(b)

The communicatIon of surfac,e temperature and surface pressure from ships of
opportunity remains a serious problem.

Cc)

Only about 20 of the required 50 tropical windo'bserving ships have been
identi Tied.

- 5 (d)

No manufacturing capability has yet been put in place for simple instrumentation to put aboard ships to enable them to measure tropical winds.

(e)

No firm commitment has yet been received for the installation of an OMEGA
transmitter in the area of Australia. In view of the time required to put
such a system in place, this question is now urgent.

(f)

Only about 70 of the required 300 southern hemisphere drifting buoys
have been indicated.

(g)

Although two countries undertake to have production facilities for southern
hemisph"ere drifting buoys, no fully tested production model yet exists.

(h)

Plans for the satellite communication of meteorological information from
commercial aircraft remain incomplete, and there exists no source from
which the required instrumentation may be purchased.

(i)

There are some financial difficulties to be resolved with respect to the
manufacture of the required number of instrument packages for constant-level
balloons.

(j)

Part of the data management plan, as originally conceived by the JOC, proved
unworkable. The task of integrating all late arriving data with data which
had been obtained within the approximately 12 hour cut-off for operational
analysis proved too formidable to be undertaken by any single centre. However,
by dividing the task into parcels of manageable size, a solution seems in
sight. Nevertheless, there remain some requirements for which no commitments have yet been received.

(k)

Much, if not most, of the research which will be carried out during the
Research and Analysis Phase of the FGGE will use as a starting point not
the raw data, but gridpoint data sets, derived by analyses of the raw data.
The required analyses for the use of sophisticated general circulation models,
and the results obtained depend significantly upon the particular model
employed.
To render the gridpoint data sets fully useful in fulfilling the many
scientific objectives of the FGGE, it is necessary to establish the degree
to which they are model dependent. Analyses using several different models
are required.
Two commitments have thus far been received. More are necessary, and the
need should be considered by nations having adequately large computers and
advanced research capability.

- 6 The filling of these gaps will require substantial efforts on the part of
many notions or groups of nations. Nevertheless, no insurmountable problems have
been identified, and experience with the very successful GARP Atlantic Tropical
Experiment leads to the belief that these efforts will in fact be made. There is
no cause for complacency, but every reason for optimism that the Experiment will
be successfully mounted.

*

*

*

- 7 1.

ORGANIZATION OF THE MEETING

1.1

Opening of the meeting

The Inter-governmental Planning Meeting for the First GARP Global Experiment (FGGE) was opened by the Secretary-General, Dr. D. A. Davies, at 10.00 a.m. on
2 February 1976. He stressed the importance of the Global Experiment and the need
for sound and confident planning. He noted, also, that the United Nations and many
of its agencies are looking to the WMO for advice on significant social and economic
problems, not the least of which is that of food production.
Mr. F. Baker, Executive Secretary of ICSU also welcomed the representatives and compared some of the problems of planning and carrying out the Global
Experiment with those of the Second Polar Year in 1932-1933. He stressed the role
of ICSU as an effective agent to bring together a broad range of scientific disciplines in support of experiments such as the FGGE (*).
The representative of Iraq made a statement regarding the strong interest
of his Government in the Global Experiment and its intention to make a financial
contribution.
The list of participants is given in Appendix Aa
1.2

Election of the chairman
Dr. A. Nyberg was unanimously elected chairman of the meeting

1.3

(**).

Approval of the agenda

The meeting adopted the provisional agenda for its work, the final version
of which is given in Appendix D.

1.4

Working arrangements

The meeting agreed to hold plenary sessions during the mornings and afternoons, with ad hoc working groups meeting as necessary on the following subjects:
(i)

Evaluation of Stated Commitments
Chairman: M. A. Petrossiants

(ii)

Data Management
Chairman: B. J. Mason

(*)

See Appendix B for full statement of the ICSU representative.

(**)

See Appendix C for the concluding remarks of the chairman.
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(iii)

Tropical Wind Observing System and Steering Centre
Chairman: D. Sargeant

(iv)

West African Monsoon Study
Chairman: J. M. Babalola

The WMO film on the GARP Atlantic Tropical Experiment (GATE) was to be
viewed at the end of the plenary session on the second day of the meeting.
2.

PRESENTATION OF THE OBJECTIVES OF THE EXPERIMENT

Four speakers presented short back~round lectures on several of the sjgnificant aspects of the scientific basis for GARP and the Global Experiment.
2.1
Prof. R. Stewart, chairman of the JOC, said that the Global Experiment
is central to the concept of the entire GARP programme. He also referred to the
results that could be anticipated from the Experiment:
(i)

a better observing system,

CH)

better computer models for more realistic representation of
atmospheric motions.

Pro,fessor 5tewart stressed that analysis of the data and research which
will utilize the data, will be carried out for many years after the observational
phase of the Experiment has ended.
2.2
Prof. P. Morel (JOC vice-chairman) addressed primarily to the various
observing systems, which are needed to fill critical gaps in the World Weather Watch
surface based and satellite systems. He referred to developments in four-dimensional
data assimilation capabilities and the results of the observing systems simulation
experiments that indicate that direct observations of winds are needed in the tropics.
2.3
Prof. J. Smagorinsky (JOC officer) discussed computer capabilities modelling programmes,. limits of predictability in relation to the FGGE, and what factors
have to be examined. He stressed the link between the Global Experiment, climate
modelling and an understanding of processes involved in climatic variations by noting
that the magnitude of climatic variations is the same as that of inter-annual, interhemispheric and seasonal variations. This makes it most important to find out what
ca,uses lie behind the shorter-term variations, since the effects are of the same
magnitude although of much shorter duration.
2.• 4
Prof. M. Petrossiants emphasized the effect of weather phenomena on human
activities,. particularly economic and social. GARP, and FGGE should provide a scientifically sound and practical system for weather observations and forecasting. In
addition, the observing system to be implemented during the FGGE will provide the
ba.sis for improving the WWW GaS and for determining the design of the optimum WWW of
the future. The relationship between the Global Experiment and regional experiments
such as MONEX and POLEX was noted, and the importance of the data and results from
each was emphasized.
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3.

REPORT ON THE ACTIVITIES OF THE INTER-GOVERNMENTAL PANEL ON THE FGGE

The chairman of the Panel described the progress which had been made and
mentioned the principle decisions taken by the Panel during its first two sessions.
(see GARP Special Reports Nos. 14 and 17).
After commenting briefly on Resolution 7 (EC-XXVII) laying down the terms
of reference and functions of the Panel, he reviewed the principle systems which·
should contribute to the success of the FGGE, and pointed out in passing, the essential recommendations formulated by the Panel.
The chairman of the Panel stressed particularly the main difficulties to
be overcome and the need to obtain from all Member countries, as quickly and as precisely as possible, an indication, of the commitments which they propose to undertake in order to enable the Panel to continue its work efficiently.

4.

EVALUATION OF REQUIREMENTS AND NATIONAL COMMITMENTS TO THE GLOBAL
EXPERIMENT

4.1

Observing system

4.1.1
4.1.101

The meeting examined the WWW surface based observing system and concluded
that the upper-air observations, particularly in the tropics and southern hemisphere,
are inadequate.
The meeting recommended remedial measures:
(i)

to improve regularity of observations;

(ii)

to upgrade the observing programmes at the existing stations to
meet the FGGE requirements;

(iii)

to establish new upper-air stations and, 1n particular, for winds
to fill the serious gaps in the network.

4.1.1.2

Table 1 is the list of suggested new upper~wind stations ~uring th~ FGGE
and the commitments that have been made for the establishment of some of the stations.

4.1.1.3

The meeting was informed that approximatel~ 27 new stations are needed
if one considers the tropical belt between lION and 11 S and about 36 new stations
0
0
are needed if the tropical belt is extended to 20 N_20 S. Besides the establishment
of new stations, about 40 ~tations in the tropic~ need upgrading so that a second
upper-wind observation per day can be obtained during FGGE. It was pointed out that
in some regions, even though upper-air observations are made, the reports are not
received regularly due to telecommunication difficulties.

TABLE 1 - SUGGESTED NEW UPPER-AIR OBSERVING STATIONS FOR THE FGGE
Station index number
and
Name of station

I

Station index number
and
Name of station

Commitments
made already

Region I

* 61901 ST. HELENA IS.
*
*
*
*
*
*

*

61986
61988
61997
62941
63225
63832
63980
64235
64360
64400
64655
65123
65660
67475
68992

ST. BRANDON
RODRIGUES
ILE CROZET
JUS:,
GARDO
TABORA AIRPORT
SEYCHELLES
KANANGA
LUBUMBASHI
POINTE-NOIRE
BRIA
MINNA
ROBERTS FIELD
KASAMA
BOUVET IS.

Region III
United Kingdom
Mauritius
Mauritius

* 82825 PORTO VELHO

Somalia

*

*
*

~:

HAIL
BAHRAIN MUHARRAQ
SALALAH
GAN
GAYA
MALE
VICTORIA POINT

85245
85585
86218
88890
88903

SANTA CRUZ
JUAN FERNANDEZ
ASUNCION
STANLEY
GRYTVIKEN

Region IV

United Kingdom

*

76855 PUERTO ANGEL
78825 CLIPPERTON

Region V

i-'

o

* 91250 ENIWETOK ATOLL
* 91317 WOLEAI ATOLL

Regian II
40394
40427
40575:
41350
42591
43395
4811Z

Commitments
made already

Saudi Arabia

* These stations are indispensable

I

*
*
*
*
*
*
*
*
*
*
*

91356
91434
91487
91530
91700
91788
91800
91998
94044
94085
94175
96237
97072
97724
97900

KUSAIE
KAPINGAMARANGI
FANNING IS.
NAURU
CANTON IS.
~JUKUALOF A
PENRHYN
DUCIE IS.
MOMQTE
RABAUL
THURSDAY IS.
PANKALPINANG
PALU/MUTIARA
AMBON
SAUMLAKI

I
Indonesia
Indonesia
Indones~a )ex ected 1977
Indonesla) p
I
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4.1.1:4
In this connexlonjthe meeting notedthat:th~ Se~}et~iy-Genetai has already informed the Members about the critlcal-needlor upper":air observations. The
meeting strongly expressed the view that new approaches must be made to ensure
speedy implementation af this key tomponent af the system~
The meeting retommended tnat the Secretary-General should:

(i)

.. )
( 11

consult with respective Members about implementation plans for the
new upper-wind stations mentioned in the table and the upgr.ading
of the observing programme at existing statians to two wind observations a day;
- consult w-ith respective Members about the collecti on of upper-air
data from remote-island stations via satellite collection facilities for onward transml~sionon the GTS.

4.1.1.5
In relation to the extension of observational data from ocean areas in
supp0:t:t of FGGE, it il; ccmsidered that -an essential -contribution' could be provided
by the, ship voluntary observing programme, which is part of WWW. In this connexion:_
(i)

the Secretariat is requested to bring the technical aspects involved to the attention of; the forthcomin-g session _of CMM (December 1976) and also to the extraordirlOIy'session of" tss
(November 1976), with particular emphasis on making collection and
reception of both real-timearid'non-real_fime data at'WWW centres
from the tropi~al belt and south~~n hemispher~;

(i1)

!he Secretary-General is requested to take-appropriate steps on
these matters in co-ordination with the international organizations
and Members concerned.

4.1.2
4.1.2.1
The meeting noted that the two planned polar orbiting satellite systems
TIROS-N (U.S.A.), METEOR (U.S.S.R.), and the five geostationary satellites (U.S.A. 2,
U.S.S.R. 1, Japan 1 andESA 1) will play an important role inFGGE. As regards theco-ordination of the various satellite activities, the meeting noted the roles played
by the EC Panel of Experts on Satellites and CGMS, and encouraged these groups to
take all necessary steps to ensure that compatible wind and temperature sounding observations are derived from these systems. The meeting noted that in view of the
demanding requirements for wind observations, especially in the tropics, a major effort
was justified to derive as much information as possible about the wind field analysis
of geostationary satellite images.
4.1.2.2
The meeting was informed that new studies were underway using infra-red
micro-wave data from the NIMBUS-6 research satellite to evaluate the performance from
the improved sounding systems planned for TIROS-N. The preliminary conclusion is
that the new techniques will obtain excellent global coverage despite cloudiness, and
that recent estimates of sounding accuracy are reasonable. This means that the formal

-·12:' - ..

sped ficotions of the JOCprohablywiU; no1;. be met. AppUcotionsofthe soundin'g
data to produce analys.es of the mass and wind fields strongly indicate that 'independe.nt information .about the moss' field (reference level)w.ill be extremely impor;..
tant, as well as direct observations of the wind whereve'I' pos.sible. The total re- '..
suIts strongly supp.ort. and even dramatize the need for supplementary observations. in
the southern hemisphere .such as those to be providedby the drifting: buoy and constant
level balloon systems, and for efforts to obtain as many wind observations as practicable from the geostat-ionary ~atellites, induding the higher latitudes.

4.1. 2. 3

In view of the importance of refe.rence level data for analysis, several
representatives pointed out that it would he of great benefit to·. FGGE and the WWW iF
the TIROS-N data collection system' would, in real-time, retransmit the received
. message on a Beacon channel (preferably in the 136 MHz band).. There are severed
centres' around the world that can receive. and process such data in real-time.' In
this way a back-up system would be availahl.e in case of I for e.x!'!mple, tape problems'
Or.1 tne satellite, or if ,telecommunication problems would arise.
At the same time
the' regional centre c.ould make immediate· use of the collected data.;' thereby providing
significant improvements to the moni:toring.aspects of WWW. ThemeeHng'requested
that the authorities responsible fo·;t thissys.tem evaluate whether this change . is
feasible.

4.1.2.4
50meof the geostationary sa·tellite systems. p1anned for FGGE are only
experimental. The·refore:
(1)

the. meetin%iJ recommendedtbat every effort shou):d benradeby the
sCltellite QperCltors and organizations to continue to maintain ·the
geostationary satellites in operation during. the entire FGGE
.period;'

(H)

the meeting reguested the Secretary-General to inform the Members
concerned that the need to maintain the geos.tationary satellites
in operation is especially. vital for the FGGE when the satellites
are expected to be used to alleviate S.ome of the communic.ation
deficiencies.

4.1.3
4.1.3.1
The meeting endorsed the view o.f the JOG rega·rding the gr.eat importance
of observations in the tropics. In order to provide a.dequate observations in the
tropics, a composite system must be used. The composite system should consist principally of portions. of the surface based WWW including aircraft, temporary island
stations, tropical wind observing ships (TWOS), carrier balloon or aircraft dropsonde
systems, winds from tracking and cloud motions using geQ.stationCiry satellites.
The Inter-governmental Panel has already st.ressed the urgent need to improve the dot.a yield from the WWW in the equatorial tropics. This requires concen'"
trated efforts aimed at completing na·tianal plans, VAPpro jects. and other pro jects
dependent on hi-lateral or other arran!)ements.

4.1.3.2
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The meeting noted that in many caseSj the telecommunications facilities
are inadequate and that the implementation of improved facilities for transmitting
the observations is equally as important as making them. Therefore, it is essential
that special efforts be made to complete the planned GTS at all levels, viz. national,
regional and global.
4.1.3.4
The meeting noted that theU.S.A. plans to implement a major special observing system in the tropics. Both the aircraft dropsonde system and the carrier
balloon system (CABALS) are under serious consideration (*). The final decision on
the exact form of this implementation will be based upon which system will (on further
tests and evaluation on) provide the best determination of the equatorial wind structure consistent'with the goals of the FGGE.
4.1.3.5
The meeting agreed that the aircraft dropsonde system (should it be lmplemented) would be dependent upon the following international support:
(i)

Permission to operate from non-U.S.A. territories;

(ii)

Special consideration as to landing fees and other airport services;

(iii)

Obtaining of fuel and use of ground support equipment (both on
the basis of reimbursement by the U.S.A.) at foreign operating
locations. The contributions of fuel and guarantees of fuel
prices would make the implementation of a system that can achieve
the essential coverage more feasible and would protect the Experiment from future reduction of the planned capability.

4.1.3.6
The meeting agreed that the carrier balloon system (should it be lmplemented) would be dependent upon the following international support:

(*)

(i)

Co-operation in the establishment of either an equatorial land
launching site - with requisite access, utilities support, and
suitable ,living accommodations in close proximity; or a ship
suitable for launching carrier balloons;

(ii)

Implementation of ten international channels in the geostationary
meteorological satellite Data Collection Systems for use by CABALS;

(iii)

Co-operation in the establishment of CDA station interfaces with
the CABALS recording system and data communication links to the
central CABALS processing and control centrej

Information on these systems can be found in "The FGGE: Review of the
Objectives and Plans and Opportunities for Participation" WMO, January 1976.
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(iv)

Assistance in dissemination of warnings to aircraft operators and
in arranging for local clearance for balloon launches.

4.1.3.7
The meeting was informed that the technical developments completed for
implementing the carrier balloon system now make it possible to employ a_new lower
cost way to obtain wind observations from ships or land stations. Instead of
equipping a carrier balloon to relay signals from a dropsonde to a geostationary
satellite, the same or similar equipment can be carried on board ships or installed
on land (*).
The meeting recommended that the Secretary-General prepare an
appropriate document to enable Members to become familiar with
this new development, in that their lower costs might make it
possible for them to make an important contribution to the tropical wind system.
The meeting emphasized that contributions in the form of orders
or other means of financial support are especially valuable at
this time.
4.1.3.8
The meeting recognized that one of the important components of the composite observing system for the tropics is the aircraft data system. Several technological innovations have recently become available which promise to make possible
the automation of aircraft meteorological reporting from aboard commercial aircraft
in flight. These developments are of very great importance for FGGE, since they may
lead to a better data coverage over sparse areas, including the tropical oceans, while
the automation of the system may guarantee optimal use of the observations.
4.1.3.9

(*)

The meeting noted that:
(i)

a programme is underway in the U.S.A. to develop a practicable
instrumentation for the implementation of this system;

(ii)

the U.S.A. plans to make available a few prototype units to Members
who wish to participate in an international evaluation by flying
the units on suitably equipped commercial aircraft (the units should
be available in late 1976, and will be loaned without charge);

(iii)

some other countries envisage participation in this data collection
system by equipping some aircraft of their national airline, if the
instrumentation will be available;

(iv)

to establish a manufacturing source for significant numbers of production units in time for the FGGE, either firm orders or numerous
expressions of are needed as soon as possible.

Detailed description of this possibility can be found in: "The FGGE: Review
of the Objectives and Plans and Opportunities for Participation", WMO,
January 1976.
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The meeting requested the Secretary-General:
(i)

to provide Member countries with the necessary information about
the technical and financial implications involved;

(ii)

to invite them to take part in this automated data collecting
system;

(iii)

to draw the attention of ICAO and lATA to the importance of the
system which is envisaged to be implemented, and to the benefits
that would be gained by commercial aviation as regards security
and economy;

(iv)

to invite the international organizations concerned to take the
necessary measures in order to facilitate the implementation of
this system by Member countries.

4.1.3.11
The meeting considered the information on the current status of commitment for ships as presented in Table 2. Even if all the possible ships materialize,
they fall far short of the fifty-ship goal established by the JOC. The meeting
agreed that participating countries should review the observing programmes of their
oceanographic ships to determine whether there are additional possible sources for
equatorial wind observations. The meeting agreed also that there is a direct relationship between the details of deployment of the available ships and the definition
of other equatorial wind-finding systems (i.e. aircraft deployed dropsondes or carrier
balloons) and further information is urgently needed with respect to the voluntary
ships. Many of the ships will depend on a navigational aid wind-finding system to
determine the winds, and development of such a system should be started immediately
in view of the short time available.
4.1.3.12
The performance of tropical wind-finding systems, including ship-launched
windsondes, is critically dependent on the effectiveness of the OMEGA Navigational
System. Seven of the eight planned OMEGA stations are now implemented. However,
completion of the final station originally planned for Australia has not yet been
committed (paragraph 8.1.3.2). If the station is not implemented, wind-finding performance over a large area will be degraded. However, the extent of this degradation
has not been verified by field experiment. It may be possible, moreover, to selectively employ radar based systems to fill in the more serious gaps in OMEGA coverage.
The meeting recommended the following actions:

(i)

Continued efforts to complete the OMEGA system;

(ii)

Field investigations of OMEGA signal characteristics in the
tropics;

(iii)

Investigation of the technical feasibility of using the Soviet
3-station navigation system and/or VLF communications systems in
regions of poor OMEGA performance;

TABLE 2
Nation

Firm or
Probable

Tentative

Brazil
France

~

Possible

TROPICAL, WIND OBSERVING SHIPS
Radqr OMEGA

--~

Status

SOPl

SOP2

2

Atlantic

6 ship~
months
(minimum)

3

1

3 ships
have./\"
le?) needed
1 needed
J\" needed

X

X

1 in Indian Ocean
1 near Noumea
1 in Eastern Atlantic
Gulf of Guinea
Atlantic

3

needed

X

X

North of lOoN

1

needed

X

X

North of lOoN
o
130-140 E

2

2

needed

X

X

1 Atlantic
1 Pacific

Share

1

available

X

X

Flexible

1

1
1

needed
needed

Dec 78

Mar 79

Atlantic
Atlantic

1

needed

X

X

East Atlantic
close to Dakar

1

needed

X

X

Atlantic

X

X

Germany,
Federal
Republic of

2

1

India

2

1

Japan

1

1

Mexico

Area

1

2

1

I-'

Netherlands
Norway
Senegal

1
1

Spain

1

U.S.S.R.

10

TOTAL

20

7+share

3

within area

17

4+share

2

outside area

3

3

1

10

available

X

Flexible
Atlantic, Pacific
or Indian Ocean

0-

- 17 Use of radar-equipped ships to supplement coverage ~n areas of
poor OMEGA performance.

(iv)

Thus, contributing countries are requested to provide additional information with regard to their ships as soon as possible.
4.1.3.13
The meeting felt that the following information is urgently needed from
contributors of ships in order to define the remainder of the equatorial wind-finding
system:
(i)

length of time on station,

(ii)

the intended separation between ships (at least 500 km apart if
the observations are to be considered as independent),

(iii)

whether the ships will be fixed or moving,

(iv)

the general area the ships will operate in and the degree of
flexibility in their positioning (i.e. can their plans be changed
to meet the overall needs of the equatorial wind observing system).

4.1.3.14
There is a critical need for international data collection channels on
geostationary satellites to support the various equatorial observing systems. These
channels are needed for the implementation of the OMEGA upsondes, automated reports
from aircraft, ship reports by satellite, the carrier balloon system (if implemented)
and possibly the aircraft drops on de system (if implemented).
4.1.4
4.1.4.1
The meeting noted that the constant-level balloons project is now at the
stage where the two main contributing countries are starting to manufacture the envelopes of the balloons (France) and the modules containing the sensors and electronic equipment (Iran). Argentina and New Zealand have confirmed that they agree to
place launching facilities at the disposal of the project for launching the balloons
and also to provide technicians.
4.1.4.2
However, the Iranian delegate, after mentioning that Iranian experts were
at present taking part in starting the project, indicated that his Government was now
examining the consequences of the appreciable increase in costs, above what was originally expected, in order to be able to make a final decision on this question shortly.
4.1.4.3

The meeting recommended that the Secretary-General of WMO should take
all possible steps to ensure that the "Constant-level balloon project is
actively pursued.

4.1.4.4
The
countries which
is of the order
however, stated

meeting recognized that the number of buoys now notified by the various
had previously stated their intention to participate in this project,
of 70 only (Canada, France, New Zealand). Certain countries have,
that they propose to contribute to this project or purchase buoys.
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In addition, the Norwegian delegate indicated that there is a project to install
about ten automatic stations on icebergs in the Antartic. The meeting considered
that the lack of sufficient commitments to provide an adequate buoy network was very
worrying and that action should be taken to remedy this state of affairs.
The meeting requested the Secretary-General to seek means for increasing
participation in the buoy system, particularly by additional financial
contributions.
4.1.4.5
The meeting noted that Canada, France, the United Kingdom, the United
States and-Norway have each gained experience with drifting buoys which transmit
data to polar orbiting satellites. However, at present there exists no fixed design
in any country for an FGGE buoy which can be put into immediate mass production.
However, Canada, France and Norway plan to have production facilities for buoys of
tested capability in time to permit buoys to be purchased for use in the FGGE Special
Observing Periods.
The meeting recommended that:

4.2

(i)

those countries proposing to manufacture buoys for the FGGE should
issue complete specifications on the nature of these buoys and on
the instrumentation they will carry, as soon as the design is
finalized;

(ii)

all countries having experience with drifting buoys should make
relevant information concerning the behaviour of such buoys known
upon request, and should make technical information available
without undue cost or delay.

The Data Management System

4.2.1

4.2.1.1

The meeting'noted that during the last two years Members' constant efforts
resulted in good progress in the efficient transmission of meteorological information
over the three levels of the Global Telecommunication System (GTS), namely, the Main
Trunk Circuit and its branches, the regional telecommunication networks and the national telecommunication networks. However, it should be noted that in some parts of
the world no direct point-to-point circuits have been established between some Nation~
al Meteorological Centres and their associated Regional Telecommunication Hubs (regional circuits), nor between certain RTHs (main regional circuits). Data transmissions in these areas rely on territorial and regional broadcasts. Therefore, considerable efforts should be made to establish point-to-point circuits in order to
ensure rapid and reliable transmission of meteorological information.

4.2.1.2

Several projects which are now being implemented and expected to be terminated by 1976/1977 will contribute to the improvement of the regularity and reliability of data transmissions in order to meet the requirements of the FGGE. Those
p~ojects are mainly in the eastern, central and western parts of Region I, the southwestern part of Region 11, the northern part of Region III and the north-western part
of Region V.
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The meeting was informed that in order to assist the countries in the
areas referred to in paragraph 2 above in the establishment of their telecommunication
facilities, three regional telecommunication experts were assigned recently in
Regions I, 11, V and Ill. This was made possible through the Voluntary Assistance
Programme and UNDP funds. These experts assisted the countries concerned in the.
planning and installation of the required telecommunication facilities and give as
far as possible on-the-job training in their field of activity, in particular the
organization and maintenance of meteorological telecommunication centres.
4.2.1.4
The meeting recalled that speedy and highly reliable data transmissions
on the GTS will .be required to permit the use of such data in real-time. It felt
that the full implementation of the GTS should be achieved before the FGGE starts
and, at the same time, reliability of the circuits and centres should be increased
in order to ascertain that meteorological messages are completely free from any transmlSSlon errors.
The meeting recommended that, in addition to the efforts being made, particular attention should be given to the following matters:
(i)

The capacity of certain parts of the GTS, in particular the Main
Trunk Circuit, should be increased to ensure prompt transmission
of the required data for use in real-time;

(ii)

Establishment of the remaining main regional and regional circuits
as well as upgrading of established circuits as required (for
example, higher transmission speeds, multi-channels, error-control
systems, replacing HF circuits by satellite channels for more reliability, etc.);

(iii)

Providing under the Technical Co-operation Programmes (VAP or UNDP),
or through special arrangements, the services of regional telecommunication traffic management experts, in particular in Regions I,
11 (south-western part) and III to assist in giving on-the-job
training on the application of WMO meteorological telecommunication
procedures and the development of correct transmission schedules
for the different centres in the region, in order to ascertain that
the requirements of the FGGE are fully met.

4.2.2
The meeting discussed the FGGE data management system proposed by the
4.2.2.1
meeting for the Development ot a Data Management Plan for the FGGE and endorsed by
the WMO EC Inter-governmental Panel on the FGGE and by the JOC.
4.2.2.2
The meeting noted that at the present stage the problem of production of
Level II-a and III-a sets and the data archiving are not critical since there are
firm commitments from the WMCs and WOCs to produce these sets and archive them.
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4.2.2.3
The meeting noted also that there exist commitments to produce the
Level III-b data sets and archive them (see the statements of the ECMWF and the U.S.
delegation in Appendix E).
4.2.2.4
The meeting considered the possible Level II-b data flow schemes suggested
by the Inter-governmental Panel on the FGG~ and further elaborated by the WMO Secretariat. According to these schemes l the Level II-b task is divided among a number of
sub-system data centres to facilitate the task of the Level II-b centre.
4.2.2.5
The meeting felt that four sub-centres operating on a geographical basis
may be sl.Jfficien~ to undertake the collection of the surface-based datal namely:
(i)

for North and South America l

'(ii )

for Region s I and VI I

(iE)

for Asi'aand South-West Pacific, and

(iv)

for the V.S.S.R. area.

It might he possible for these responsibilities to be undertaken by
Washingt,on, Brocknell, Tokyo and Moscow respectively (see H.S,.A., U.S.S.R./ :U.K. and
Japan stotements in Appendix f).
4.2.2.6
The meeting discussed the problem of the estoblishmerrtofthe 'separate
second-level centres for col1e'cting :cleria from land stotionsanaoircraft, and from
mobile ships. Douibtswere expressed that these two centres {me necessary. Some
participants felt that the responsi'bilitiesof these ce:ntres might be shared by the
area s'ub-centres which Vlould .send their products direct to the main II-b data ce,ntre •
4.2.2.7
The meeting 'Ogreed that satellite data should 'be delivered directly to
the Level IT-h c'eni:re by the data producers and noted that tnec'onst'Of:lt-level balloon
and bu'Oy dato will pr'Obably he processed in France, cnd t11'e corrier ball,oonaata in
the U.S.A.
4.2.2.:8
The me~rting wes informed that the U. S. S.R. might be prepared to tokeon
the task 'Of the Tropical Wind Obse,rving Ships 1 dota <:e:rrrtre" butwithotJt any firm
c'ommi tment ot this sioge.
4.2.2.9
The ,meeting was informed that the tas'kof the OceanogI'apni'c Dato Centre
might be undertuken by the fed'eral Republic 'of 'Germany, buta.gain without any firm
commitment at this stage.
4.2.2.10
The meeting agreed upon the principles which should beest'ablished for
the Level II-bdat.a flow and, ingeneral,wasof the opinion that theresho'uld be
only one Level 11-.0 data C'ollecti,onand processing centre. A few participants, however ,expressed the vie\wthat the tusk of the Level 11-.0 ,data centre could be split
into two parts:
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the collection of conventional data, and

(ii)

the collection of special data.

4.2.2.11
The meeting took note of the statement of the Director of the ECMWF that
the European Centre might be willing to undertake the responsibility of the Level II-b
data centre, subject to approval of its Council (see Appendix E). The meeting also
noted the statement of the representative of the U.S.S.R. that the U.S.S.R. may be
willing to undertake the responsibility of collecting conventional data if the task
of the Level II-b centre were split in an appropriate way (see the U.S.S.R. statement
in Appendix E).
The meeting recommended that the Inter-governmental Panel on the FGGE
further consider the matter of the Level II-b data flow.
4.3

Management of the Global Experiment

4.3.1
4.3.1.1
An urgent task identified for the GAO of the WMO Secretariat is the development of an international plan for a series of tests of each new element of the
overall observing system. Experience has shown that once each part of a system is
demonstrated, it is essential to have an end-to-end test of the entire observation,
data collection, data-processing, communications, data analyses and archiving system
in order to isolate and correct incompatibilities between sub-systems. Once individual observing systems have been successfully tested it will be necessary to run
composite tests adding each new type of data to the overall system. Early identification of problems in data gathering transmission and evaluation is essential if
the FGGE observing period activities are to be fully effective. Similar valuable
information was resolved in the GATE Atlantic Sea trials made in preparation for GATE.
The meeting agreed that the recommendations made at the second meeting of the Intergovernmental Panel for the FGGE (see Section 4.2) be implemented by July 1976.
4.3.1.2
The members were invited to utilize the data collected during the Data
Systems Tests being carried out in the U.S.A., for use in developing models for FGGE
or to benefit from the lessons learned in conducting those tests.
4.3.2
4.3.2.1
The meeting considered the concept of a Steering Centre for FGGE as proposed in a document submitted by the Secretary-General. A number of comments were
offered by the delegates. It was felt that, while the problems listed in the document need to be considered, there may be some question as to what extent corrective
actions are possible and whether a more simplified system could be devised.
4.3.2.2
The representative of the U.S~S.R. pointed out that there exist several
organizational bodies dealing with the scientific and managerial aspects of the experiment such as the Inter-governmental Panel, the JOC and the GAO; since the observational and operational plans have not yet been finalized, the question should
be reconsidered when detailed plans have been fully developed and the operational
plans are being prepared.
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4.3.2.3
It was suggested by other delegates that those problems concerned with
priority considerations of the scientific sub-programmes and with basic changes in
the observing programme would best be examined and decided upon at the JOC level by
a group with quick response to such needs. This function could be served by the
Board for the FGGE established by the eleventh session of the JOC.
4.3.2.4
For the remaining problems, mostly concerned with data gaps due to operational problems of the composite observing system, the opinion was expressed that,
instead of creating a new group, the GAO may have to be augmented by qualified experts
to carry out these responsibilities.
4.3.2.5
The need to develop operational plans and tests, etc. at an early time
was emphasized and the necessity to provide appropriate resources was recognized.
Such expertise would provide continuity between the planning and the operational
phases.
The meeting recommended that the Inter-governmental Panel give careful
consideration to the need for operational planning, taking into account
the views expressed in Section 4.3.
4.4

Monitoring the World Weather Watch

4..4.1
4.4.1.1
The meeting stressed the great importance of implementing and improving
the performance of the surface-based WWW especially in the tropics, not only for the
success of FGGE, but for its normal use in routine weather forecasting as well. An
effective monitoring system is absolutely essential so that deficiencies can be
identified quickly and corrective measures taken. Corrective measures could range
from additional training at the observing end to correcting codes or formats at the
receiving end. Monitoring provides feedback which can be equally important to those
elements of the system which are performing well or those which are experiencing
di ff iculties.
The meeting requested the Secretary-General to:
(i)

implement a monitoring effort as soon as possible (including temporary monitoring measures even before procedures being developed
by CBS are completed);

(ii)

inform the Panel on his findings at the next meeting of the Panel
and to suggest specific corrective measures which could be implemented in time for FGGE.

4.4.2
The meeting was informed that, in order to evaluate the overall performance
of the Global Telecommunications System, •• ~.(remainder of Section 4.2.1.4) the
Secretary-General is carrying out periodic surveys for monitoring the flow of traffic
on the GTS. The latest survey in this series was carried out in November 1975.
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In accordance with the decisions of Cg-VII and EC-XXVII, these monitoring activities
will be intensified to cover the operation of the World Weather Watch system as a
whole (GOS, GTS and GDPS). The monitoring of the operation of theWWWwill result
in increasing its efficiency and identifying any specific deficiencies.
In accordance with the decisions of Cg-VII and EC-XXVII, the SecretaryGeneral was requested to take all the necessary action with the members
concerned, with a vie\1 to ensuring the e"fficient and reliable operation
of the WWW and arranging for the early and full implementation of the
WWW.
4.4.3
The meeting pointed out that the level of performance of the GTS is
affected to a great extent by the competence of the personnel in the telecommunications
services. Consequently, Members should spare no effort to maintain and even, in many
cases, to improve the level of competence of this personnel. This point should also
be drawn to the attention of the Members by the Secretary-General. In this connexion,
the meeting noted that the Commission for Basic Systems had already developed procedures for requests for repetition of mutilated or missing meteorological .messages.
These procedures are included in the Manual on the GTS, Volume I, Part 11, which constitutes Annex 111 to the WMO Technical Regulations.

5.

OCEANOGRAPHIC PROGRAMME

The Inter-governmental Oceanographic Commission (IOC) and the Scientific
Committee for Oceanic Research (SCOR) have each established bodies that are cooperating with JOC in the definition of oceanographic programmes during the period
of the FGGE.
From the scientific viewpoint the main concentration of effort for oceanographic work should be on studies in equatorial regions of the Atlantic and Pacific
Oceans, and in the areas of the Indian Ocean that are relevant to MONEX, including
the equatorial region. These areas are especially suitable for programmes where the
oceanographic and meteorological activities are mutually supportive. It appears that
certain equatorial oceanographic phenomena have time and space scales that are unusually compatible with the scales of meteorological observations planned during the
FGGE. Many oceanic phenomena are wind driven and the fact that the tropical winds
will be much better observed than ever before makes special efforts during the FGGE
particularly attractive to oceanographers.
Furthermore, observations from oceanographic vessels making tropical wind
soundings and measurements of the structure of the upper oceans will provide essential
data for the FGGE. The upper ocean structure has special importance in the tropics
since numerical simulation experiments have revealed substantial atmospheric sensitivity to sea-surface temperature anomalies in these areas.
The meeting commended the efforts of the IOC and of SCOR, in support of
GARP and agreed that every effort should be made to develop joint oceanographic-atmospheric programmes which could support FGGE objectives.
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The meeting recommended that WMO Members and other agencies assess their
oceanographic programmes in order- to determine how they might contribute
to t.he FGGE.

6.

REGIONAL EXPERIMENTS TO BE CONDUCTED DURING THE GLOBAL EXPERIMENT

6.1

The GARP Polar Sub-programme

The meeting was informed of the status of the planning for this sub-pro~
gramme and agreed that it would be premature to make specific recommendationi cOncerning implementation until the scientific plans are more complete.
6.1.1
The Joint Organizing Committee recognized that the physical processes of
the two polar regions that requireparameterization for global circulation models are
sufficiently different so that both a POLEX-North and a POLEX-South experiment are
required. The JOC considered thatPOLEX-North and POLEX-South programmes should be
planned in co-ordination with those national committees which intend to participate,
and with relevant international organizations. The programmes, if implemented,
should serve the following important FGGE purposes:
(i)

improve the global data set in the polar latitudes;

(ii)

provide calibration and ground truth for satellite observotions;

(iii)

assist in modelling high latitude processes.

6.1.2
The JOC has organized a planning meeting for POLEX-North and POLEX-South
to co-ordinate activities under the GARP Polar Sub-programme. The meeting is scheduled to be held in Toronto, 17-21 May 1976. It will aim to co-ordinate ground-based
and ship-based observations, as well as consider oceanographic programmes that will
contribute to the GARP objectives, including the requirements for numerical modelling.
In this connexion the JOC recognized that the planning for some national programmes
in support to POLEX already is underway and cannot await the results of the planning
meeting for the polar sub-programme mentioned above.
6.2

The GARP Monsoon Sub-programme

The meeting was informed of further planning for the Monsoon Experiment
(MOI\jEX), and the plan for another preliminary field experiment, the Monsoon-77 Experiment, that is scheduled to be conducted in 1977. A first preliminary experiment
(Indian-Soviet Monsoon Experiment (ISMEX)) was carried out in 1973. A report on tire
proposed West African Monsoon Experiment, which is intended to be carried out during
the Global Experiment, also was received.
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6.2.1
6.2.1.1

MONEX aims at observing and understanding comprehensively the regional
and seasonal perturbation of the Indian monsoon and its effect on the global circulation of the atmosphere. The FGGEobservational programme, during a full year,
if realized, will satisfy the primary requirements for MONEX. Special emphasis for
MONEX will be given to observations of:
sea-surface temperature,
vertical wind structure, especially in the

~quatorial

zone,

quantitative measurements of precipitation over the oceans and continents, and
snow cover.
The regional aspects to be studied during MONEX are:
(i)

Summer monsoon;
Arabian Sea studies,
Monsoon disturbances,
Onset of monsoon, active and break monsoons,
Interaction of the monsaon circulation and other circulation
regimes, and
Mean heat sources and long-term heat variations.

(ii)

Winter monsoonj
Cold monsoon surges,
Heavy rainfall and dry spells (Indonesia.,-Malaysia); and
Interaction of winter monsoons and other large-scale circulations.

6.2.1.2

(iii)

Orographic effectsj and

(iv)

Oceanographic programme.

The basic strategy decided is to have an adequate network throughout the
.
general monsoon area ( 30 0 S to 50 0 Nand 200 W to 180 0E) and to have more detalled
observations over scientifically sensitive and interesting areas such as the West
Arabian Sea, North Bay of Bengal, South China Sea, Indonesia-Malaysia region and the
African continent.
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WWW surface-bosed observation'S
Within the .mol1soon area, there (Ue many. surface-ba·sed observo,tional
stations proposed under WWW that hacve yet tQ· be implemented. In, Figure 7.3 of the
"f10nS00n Experiment" . (GARP Publications Series Nb. Hl, in prepa'ration),. such RW
,stations and s,ome p,roposedparticularly faT MONEXhave been.shown" The upper-air
station at Malte (Seychelles) will be implemented by Apx:il-Moy 1976. All the rad,io:'"
wind stations proposed for two observations a day should he activated to provide the
necessary s:u'I'face-ba,sed: (')hs'ervatiQus.,
Imp-lementat.ilion ofa coafs1!:ql rgdar network along, tl1le Arabian Sea, Bay of
'Bengal a.n,d· :China Sea C.0_asts and Indonesia-Malaysia region ha.s been recomme:nded.'
THdia already fl~S ins·tolled five 10' cm radar stati0ns along its coast and three mo;re
will be inpQsitionby. 1977.' Banglad'es,h has perhaps two 10 cm radars· along its coast.
Dtne.!' .countrie:s ma,y be requested to expedite their programmes fol' installation of
rsdars so: ·as ·to complete them by 1978 Q:t the late·s.t.
5.h·j{p:s, and, alrcntfi!

----.-----_.---_._,-------

vhe· J0.C has emphasized that specia.1 MONEX'shi,ps are needed'. Fair MONEX,
no· coumtry otmer i;.li:an.lndis ha.scommitted,an-y· s:hips either for the SOP: or for stud.y
of Jt6'g,ionaJ: phenom:e-no at other times lIT 1978-10/79'. ('ollection or ship,s t observatio'ns
nnd o:ircr<Ilcft reports in' the reg;ion hq,s to he incre'o:s.ea, Dokh wi-th existingarrang.e~
me:nts and' by ta:kingad'vantag:e of the new satellite c011eetion systems. Special co1'lection of s·udirepo.rts ho,s been re,commended for 'MONEX
L

.'

India appealed: for the co"-op.eration or o,t-her countries to study monsoQn'
. de:pEessions in July and August in' the north B'oy of Bengal' by extending the time of
deployment of some of the ships and pos:sibly aircraft in the 'equatorial area beyond
the SOP 11. Countries: are encouraged to make a greeter contribution of ship,s to study
these regional phenomena ou.tside t'he speeiml observing p.eriods.

6.2.1.5

Sat.ellite ba's.ed observations

. The general sy:stem of geo.stationary a,nd polar orbiting satellites proposed for the FGGEwill meet the re'quirements of fVIONfX.

6 ..2.1. 6

be

Many GTS telecommunication links in the area are yet to
estmblls,hed.
These should be ha'stened. India is upgrading its international telecommunication by
computerising thfi} services. The Tel'reran-N:ew Delhi link will be established by 1976.

6.2.2

6.:;LL ..l

Th-e meeting was informed of the action taken with regard to thestl:Jdy of
the , ~Jest African Monsoon that had been submitted to the second session of the WMO EC
Panel on the FGGE by the Nig,erian representative. At its eleventh session, the JOC
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agreed that such a study could profitably be carried out to take advantage of the increased observational coverage during the Global Experiment. The JOC suggested that
the first step might be for a consultant to prepare more specific proposals for an
appropriate experiment based on the observations from the enhanced network in the
region.
6.2.2.2
The meeting took note of the documents submitted by Nigeria and ASECNA.
The meeting agreed on the importance of the West African Monsoon and decided that the
documents should be transmitted to the JOC for their consideration of the West African
Monsoon Study within the GARP Monsoon Sub-programme. The meeting was informed that a
consultant will be appointed to examine further the scientific priorities and the observational require~ents for the experiment within the framework of the FGGE, the
monsoon sub-programme objectives and the available resources.

7.

SUMMARY OF STATED COMMITMENTS

7.1
The core of the observing system for the FGGE, as well as the principal
communication and data-processing systems, will be theWWW surface-based and satellite
observing system, the Global Telecommunication System and Global Data-Processing
System. In order to ensure the success of the Global Experiment, however, more detailed observations of the large-scale features of the global circulation are required during the two Special Observing Periods. The observational requirement is
intended to be met by the FGGE Special Observing Systems, that depend upon the coordinated contributions of Members apart from their WWW support. For details of the
nature of the possible contributions, see "The First GARP Global Experiment; Review
of Objectives and Plans, and Opportunities for Participation (First Revision)", prepared by the WMO Secretariat, Geneva, January 1976.
7.2
Table 3 of this report summarizes the intended contributions to the FGGE
Special Observing Systems, the Data Management System, regional experiments and 6ther
FGGE contributions in accordance with the statements of Members and international
agencies. The complete statements are included in Appendix E.
7.3
On the basis of the stated intentions of Members to contribute to the
Global Experiment, the meeting determined that further efforts had to be mad. to
achieve full implementation of the systems needed for the FGGE. See Section 8 for
details.

8.

UNFULFILLED REQUIREMENTS

8.1

The Observing systems

8.1.1

The currently planned WWW system of surface-based observations forms the
essential foundation for the composite observational system required for the FGGE.
Bearing in mind the special problems and expense of the additional observational

TABLE 3 - SUMMARY OF STATED INTENTIONS TO CONTRIBUTE TO THE GLOBAL EXPERIMENT
Country

Tropical Wind
Observations

Aircraft
Obs. Sys.

Drifting S. Hem Ocean· Level II-b
Buoys
Data
& Area Ctr

ALGERIA

Upgrade
U.A. Stn

YAP

Extend
Cut-off

X
Deploy

ARGENTINA

IV

AUSTRIA
.

70

CLB
facility

_._----_..
X

BELGIUM
BRAZIL

Considering
ships

3-4
stations

Considering

•_______0

CAMEROON

X
Protot}-Petesting Produc..ion capabi
bility to be
"stablished
j.,50 operaH:ional buovs

CANADA

~
I

1 Meteorologist

DENMARK

1-2.n..
1977

FINLAND
FRANCE

-g~~~~EP.

6 ship-months

t

10 buoys

ARGOS CLB

t~-~T~

X

I

I

[I

I

Country

Satellit es

.._.w_.
MONEX.

.POLEX
--_ ...

a

ALGERIA

-1111-.",

WWW

ARGENTINA

OMEGA station

AUSTRIA
BELGIUM

OTHER

ECMWF
METEOSAT

BRAZIL

:

W. Afr.Mon-!
soon Study

CAMEROON

WWW

CANADA

'"

'0

I

DENMARK

Automatic stations
Greenland

METEOSAT

METEOSAT

W. Aii-. Monsoon Study
"_
..

GERMAN
DEM. REP.

ECMWF
ECMWF

FINLAND
FRANCE

I

U.S.S.R. sat.
sounding

__

.~

ECMWF
M ____M _ _ _ _ _ _ _ _ _ _

~---_.

L;ountry
GERMAN'i; FED.
REPUBLIC OF

T;j:'opical Wind
Observations
2_3 ships
Atlantic

Ddftin~

Buoys

p. Hem Ocean Level II-b
Data
& Area ..Ctr

Aircraft
Obs. Sys.

YAP

2 stations

2-3 ships,
aircraft

INDIA

Extend
Cut-off

Possible
Participate
sub-system
contribution

CABALS
launch facility

GHANA

Upgrade
U.A. Stn

4 stations

IRAN

CLB

IRAQ
JAPAN

CABALS data relay 1-2 ships?

KENYA

CABALS facility

deploy

Area centre
4 stations
I

KUWAIT

W

Cl

LIBYA

4 stations

NETHERLANDS

OMEGA wind systern availoble
",1O buoys
& deploy

NEW ZEALAND

NORWAY

SENEGAL

1 ship

CLB launch Sub-centre RA V
facility
~xcept Alustralia
3 stations
plus 3 (?)

CABALS launch
facility

NIGERIA

SAUDI

Considerin~

8-1O

ARABIA
1 ship

2 stations

Country
,

GERMANY, FED.
REP. OF
GHANA

I-IUI'U::'A

I

I

ECMWF

METEOSTAT
W. Afr. Monsoon Study

I

Aircraft
recon.

2-3 ships

I

I

WWW
Financial
Contribution

IRAQ
JAPAN

ulnt.~

-+-----_._-_._----- 1 - - - - .

INDIA
IRAN

t'ULt.,h
POLEX

MONEX

Satellit es

GMS

X

X

KENYA

4 buoys
WWW
Considering
cnmmitm"""t

"

KUWAIT
LIBYA

I
W

I-'

I

WWW

NETHERLANDS
NEW ZEALAND
NIGERIA

2buoysW.Afr.
Monsoon Study

WWW
South;

NORWAY

North :5-7
buoys

Consider providing UA sys.

SAUDI ARABIA
SENEGAL

Automatic
Station on
Bouvet Is.

1 ship

I

Country

Tropical Wind
Observations
Considering
1 ship

SPAIN
SWEDEN

'Considering

Dri fting S.

Buoys

Hem Ocean
DClta

Considering

Level II-b

& Area Ctr

Aircraft
Obs. Svs.
under
studv

VAP

Considering

TANZANIA

3 stations

TOGO

1 station

TUNISIA

X

TURKEY

2 stations

UGANDA

I

1 station
-

U.K.
U.S.A.
U.S.S.R.

Major wind syst~lI1,

ARGOS
operate

1~21L.equio.

10 ships
1-2 aircraft

deploy

:>ub-centre
RA I & VI
Area subSurface and
U.A. data

W

I'.)

Prototypes for
testing

2 stations

X

Paci fie

X

X

VENEZUELA

X
X

YUGOSLAVIA

X

OTHER
CONTRIBUTORS
ECMWF
ESA

Extend
Cut-off

Considering

SWITZERLAND

,

Upgrade
U.A. Stn

Considering
Considering
CABALS

Satellit

Country
"

SPAIN

Considering
METEOSAT

SWEDEN

METEOSAT
_......_._._--_...
METEOSAT

_,----~._._

SWITSERLAND

MONEX

11_'''.... ''

~::;

POLEX

I

OTHER

...... I 111-"

.............. "

ECMWF

. ......_.

__._---------

ECMWF
----_.------ -,,---

ECMWF

TANZANIA

WWW
W. Afr. Monsoon Study

TOGO
TUNISIA

WWW

TURKEY
I

WWW

UGANDA
METEOSAT
TIROS-N inst.
2 TIROS-N 2 GEO~
Research sat.
Polar orbit
GEOS

U.K.
U.S.A.
U.S.S.R.

X
X

X

Rockets 70 0 E

VENEZUELA

WWW
WWW
ECMWF

I

YUGOSLAVIA
OTHER
CONTRIBUTORS

Level III-b
processing

ECMWF

~crI:c

ESA
,

c.:>
c.:>
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systems contemplated to augment WWW.itis without doubt vital to ensure that the
WWW component itself should be fully implemented. Unfortunately, i t is evident that
implementation is proceeding too slowly to warrant confidence that the full WWW
system will be ready in time for the FGGE. This question is the sub ject of discussion and specific recommendations in paragraph 4.1.1, but it is emphasized here
that the WWW shortcomings are of increasing concern. The actions proposed 1n
Section 4.1.1 must be carried through with urgency and determination.
8.1.1.1

A special effort in monitoring the WWW system is essential to assure
adequate performance in time for the FGGE.
8.1.2

Contingency plans in case of launch or satellite failure need to be more
firm.
8.1.3

About 30 additional ships with wind-finding capability are required to
complete the composite system recommened by the JOC. Appropriate island stations
also could make an important contribution, even if implemented on a temporary basis,
during the FGGE.
8.1.3.1

Itis necessary to establish a manufacturing source for a low cost windfinding system based on the OMEGA navigation aid. This can be done either by placing
a sufficient number of firm orders (15-20) to justify the requisite effort by a manufacturer or by providing special funding for the required development effort. Twelve
of the ships so far identified as candidates for tropical wind observations and
nearly all of the prospective additional ships will require such wind-finding systems.
However, no firm orders exist to date. Development work must start almost immediately if the equipment is to be available in time for the FGGE. Therefore a decision
to either purchase systems or fund development must also be made almost immediately.
8.1.3.2

Except for ships already equipped with stabilized wind-finding radar, all
of the Special Observing Systems proposed to measure vertical profiles of winds in
the tropics depend on radio navigation signals. The lack of commitment to implement
the proposed Australian OMEGA Station is a critical deficiency because the systems
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calculated to extend from the Indian Ocean to the mid-Pacific. Because major commitments must be made very soon by many countries to develop the special systems, a
commitment for this station is urgently required to permit fl!rther progress. The
Australian representative reported that the new Government would consider this action
in late February 1976 and inform the WMO Secretariat.
£.1.4

Drifting Buoys
About 230 additional drifting buoys are required in order to supply the
uniform network which will provide the reference level data needed to· enSure maximum
utilization of the satellite sounding data oVer the vast data voids in the southern
oceans. This requirement is based upon observing systems simulation experiments for
0
0
the region 20 5_65 5 at the request of the JOC. The buoys will use a satellite
communications system for transmission of the data. Deployment will be from ships,
a number of which take part regularly in supply mission to Antarctica, from islands,
and other ships engaged in other activities.
There is an urgent requirement for these buoys, and a strong.effort has
to be made to utilize all expertise and technology available to ensure that the development, testing and manufacturing capability is adequate to meet the demands,
Slnce the lead-time already is perilously short.

8.2

Communications

Various forms of shortcomings in the GTS are discussed in Section 4.2.1
concerning a particularly weak and unsatisfactory area of the overall system for the
FGGE. It is unrealistic to augment theWWW by elaborate special systems in order
to attain the observational requirements of the FGGE whilst at the same time a significant fraction of the basic WWW data fails to flow into the communication system.
The relevant recommendations in Section 4.2.1 need to be followed up energetically
but in addition individual Members must ensure that all observations made - particularly upper-air observations - flow promptly into the GTS. Improvement of national
collections systems is an essential step in raising the overall efficiency of the
GTS. For the exchange of basic data, broadcast systems are not considered satisfactory for the FGGE purposes and therefore recommendati6ns made relating to the completion of planning GTS circuits are of special importance. Capability for collection by satellite of data from platforms on ships, aircraft, buoys and isolated land
stations is being incorporated in the satellite system. Members should indicate
their intentions to utilize this capability, so that the testing and manufacture of
the associated platform electronics can be assured.
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8.3
There has been further progress in defining the scope of the (non-operational) data-processing flow, but the question remains whether or not the II-b
Collection and Processing Centre should be divided into two major components.
There have only been provisional statements of interest in some important
centres which have been suggested in the II-b data flow (see Appendix E).

8.4
Action to achieve the implementation of the WWW to the maximum possible
extent can only be effective if there exists reliable and regularly updated information as to the current state of the system. The procedures anQ machinery for
monitoring now under development by CBS should be exploited to. the full, but it is
critical that action, even on cm interim or trial basis, be 'initiated with urgency
in order to achieve useful impact before the FGGE.
The meeting requested the Secretary-General to intensify efforts to
aSsess the current status of theWWW and to accelerate and strengthen
the monitoring of the implementation of the WWW plan and the GOS as descri.bed by. WMO Seventh Congress and the Executive Commi tte~ .•

APPENDIX A
~IST OF PARTICIPANTS AS AT 3 FEBRUARY 1976 AT THE

INTERGOVERNMENTAL PLANNING MEETING FOR THE FGGE
1.

WMO Members

Representatives

Algeria

Eddine Mostefa Kara
Belbachir
Hafed Tidjani
Khalef
M. Boulahya

Argentina

R. Nawratil

Australia

J. Turnbull

Austria

K. Cehak

Belgium

-M. A. Quinet

K.
N.
M.
M.

Brazil

G. Meira Filho

Cameroon

S. Mbele Mbong
D.B.A. Mandengue

Canada

W. L. Godson

Chad

T. Altouvam

Czechoslovakia

J. Zelko

Denmark

H. K. Krarup

El Salvador

G. Pons

Ecuador

R. Vcildes

Finland

Le

France

B.
J.
R.
Mo

German

Vuorela
E. Jatila
T. Toivola
Gosset
Alt
du Chaxel
11artin-Sane
P. Morel
P. A. Vitureau

Democrati~

Republic

I. Spahn
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WMO Members (contd~).

Representatives

Germany,. Federal Republic of

W.Buschner
E. Raschke

Ghana

S. Eo· Tandoh
J. A. Sam

Hungary

c.

India

Y. P. Roo
D. K. Rakshit

Iran

A. P. Navai

Iraq

Major

A. M. Ridha
A. G. AI-Sultan

A. Akrawi
Japan

N. Arizumi
Eo Terauchi
A. Terashima

Kenya
. Kuwait·

. Libya

J •. K. Muri thi

.K. M. AI-Yagout
A•. Al:..Asfoor
A. AI-Faris
M. Doddesh

Mexico

S. Anguilar Ariguiano

Netherlands'

C. J. E. Scbuurmdns

Nigeria

J. M. Babalold

Norway

J. Nordo
N. Schumacher
A. Kjellberg

Saudi-Arabia

M. Yousef AI-Sufiani

Senegal

M. Seck

Spain
Sweden

D. O. Adefolalu

J. P. Crespin
A. Pardo

J. N. Gimenez
A. Nyberg
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2.

Members (contd.)

Representatives

Switzerland

G. Simmen
H. U. Dutsch
J. Quiby

Tanzania

M. E. maki

Togo

L. Ahialegbedzi

Tunisia

M. Ayadi

Uganda

S. Tewungwa
P. A. Byarugaba

U.S.S.R.

E- I • Tolstikov
M. A. Petrossiants
B. V. Pihanov

U.K.

B. J. Mason
G. A. Corby

U.S.A.

D. Sorgeant
E. W. Bierly
G. Cartwright
A. Fleig
R. Fleming
V. E. Suomi

Venezuela-

A. A. Bravo

Yugoslavia

V. Dimitrievski

presidents of WMO Technical Commission
CAS

W. L. Godson

CBS

O. Lonnqvist
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4
. H.. Uo Roll

IOC
JOC.

R. W. Stewart
P. Morel
Jo Smagorinsky

SCDR

F. W". G. Baker
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APPENDIX B
STATEMENT OF THE ICSU REPRESENTATIVE
I thought I might be able to open my statement by suggesting that some
of the participants might .have taken part in the Second Polar Year in 1932-1933 1
but people look so young that I shall merely quote the Second Polar Year as the
first instance when ICSU, then a sprightly two-year old, co-operated with the WMO's
predecessor in an international programme in meteorology.
Discussions with a number of delegates this morning on the current financial
situation reminded me that the Second Polar Year was organized at a time when the
world was also going through a financial crisis. As a result a suggestion was made
to postpone the programme. However l the Rockefeller Foundation came to the rescue
with a special grant of $100,000 which was used to develop the balloon programme,
and this proved to be the turning point which led to the continuation of the planning and the success of the balloon programme. I only hope that the balloon
programme for FGGE, which I know is encountering some difficulties, will turn out
to be as successful.
The next programme, to which the Secretary-General of WMO makes due reference
in the festschrift published by the IRM Brussels l for the 70th birthday of Jacques
van Mieghem, was the IGY in 1957-1958 after an interval of 25 y~ars. The formal
beginnings of GARP came ten years later, when on 10 October 1967 the agreement between
WMO and ICSU on the GARP was signed by the President of WMO, Alf Nyberg, and the
president of ICSU. This was followed by GATE seven years later in 1974 1 and FGGE
centred around 1978. Although the FGGE, which is the reason for today's meeting, is
yet to come l we are already looking a little further into the future to the 1980's
when the climate dynamics sub-programme will be developing. This succession of events
shows how close is the co-operation between WMO and ICSU and how fruitful collaboration between an inter-governmental and a non-governmental organization can be. In
the climate sub-programme it will be necessary to make the maximum use of this
synergistic interaction between an inter-governmental organization and a non-governmental organization and recognize that a whole host of disciplines and fields of
knowledge will be involved which transgress the traditional bounds of the WMO. Let
us hope that these will be extended and interact with other fields to provide the
maximum benefit to humanity.
I have on previous occasions mentioned the fact that meteorology is
represented by one of seven associations in one of the 17 scientific unions in ICSU
and that during the IGY meteorology was one of the 14 sub-programmes - albeit the
most widespread. In saying this I must not, however l overlook the roles being played
by COSPAR, SCOR I SCAR and other groups in ICSU.
What is important is not to compartmentalize science l but to ensure that
experiments are carried out with the participation of scientists of all significant
disciplines. It iS I I believe, one of the strengths of ICSU that it brings together
such a wide range of scientists. One result of this is that ICSU, fortunatelYI has
never been concerned with labels or compartmentalization. We believe it is more
important to make an experiment or a programme as complete and effective as possible

APPENDIX B, p. 2
using the maximum range of relevant talents. Currently ICSU has committed itself
to combine its resources with those of the WMO and to concentrate its efforts· on
ensuring the success of the First GARP Global Experiment. May IT on behalf of the
president o·f ICSU, wish you a fruitful meeting to advance this joint endeavour.

APPENDIX C

CONCLUDING REMARKS OF THE CHAIRMAN

We came together here to participate in the planning of the First GARP Global
Experiment, especially by giving information about the contributions of our countries
to the Experiment.
Our work is, of course, only a link in a long chain of events and activities.
However, this link is by no means of minor importance. Much information has been
gathered and ideas have been presented about plans to be investigated by other bodies.
I am happy that the final report is unanimously adopted.
We have a report which shows the commitments and indications of 39 countries
and two international agencies represe~ted here as well as an account of those contributions which are required to make the Experiment successful.
Certainly this list will constitute a good guide to all those countries which
have not yet made any definitive commitments or which are ready to extend their
participation in the Experiment.
It is pointed out that some of the gaps or lacunas in the plans of implementation should be fixed Jrgently, whereas others are less urgent time-wise but yet not
of less importance. Let us hope for a rapid and complete coverage of all the existing
gaps.
Before closing the meeting I want to express on behalf of all delegates a
sincere thanks to all those who have contributed in many different ways to the fine
result of the meeting. Professor Stewart, the chairman of JOC, and the other officers
of JOC, Prof. Doos and his planning staff, the chairmen of the working groups, i.e.
Dr. Petrossiants, Dr. Mason, Dr. Sargeant and Mr. Babalola, and all those who have
taken part in the discussions.
Thanks are also due to the representatives of invited organizations, ICSU,
ECMWF, ESA and JOC.
A special thanks goes to the Secretary-General of WMO for letting us use the
excellent facilities of the Secretariat.
I also thank the interpreters who have successfully helped us to understand
each other.
Finally, I again express my hope that there will be a continuous and rapid
progress in the planning of the First GARP Global Experiment.
Thank you very much.
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APPENDIX E
STATEMENTS OF INTENDED CONTRIBUTIONS TO THE GLOBAL EXPERIMENT
(as of 6 February 1976)
ALGERIA
The Algerian delegation reports that, in accordance with their commitments,
their country will undertake the set of programmes for which provision is made under
the WWW for Algeria.
In addition, the Algerian delegation will study the possibility of participating 1n this first Global Experiment.

ARGENTINA
The contribution which Argentina is in'~ position to make for FGGE 1S as
set out 1n Appendix F, page 2 of GARP Special Report No. 17.
In this connexion, it is possible to add the following firm commitments:
1.

For the constant-level balloon system

(a)

Supply the facilities (ex-EOLE) at Lago Fagnano or 1n Neuqu~n for launching
the balloons;

(b)

Provide two technicians for the preparatory phase and four technicians for
the operational phase;

(c)

Provide facilities for transporting the material necessary for the Experiment.

2.

For the drifting buoy system

Contribute to the deployment of buoys with three ships, subject to the following conditions:
(a)

A research ship capable of transporting up to 20 buoys 1 x 1 x 3 m or
10 buoys 1 x 1 x 6 m and deploying them in the SE Pacific during January 1979,
preferably along a track between 50 oS-82°W and 65°S-100oW. It could also
deploy buoys to the east of the coast of Argentina while crossing from
Buenos Aires to Ushuaia during the same period. It might be considered
appropriate to adjust the latitudes and longitudes of the routes mentioned
above;

(b)

An ice-breaker capable of transporting up to 38 buoys 1 x 1 x 3 m or
19 buoys 1 x 1 x 6 m during January 1979 along its route Buenos Aires-
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Ushuaia-Islas Orcadas, 65°S-20oW. For operational reasons r it is not
possible to consider any deviation from this route;
(c)

An auxiliary ship capable of transporting and deploying up to 2 buoys
per month r one to the east of the Isla de los Estados r and the other
to the east of the Islas Malvinas during the months of JanuarYr FebruarYr
May and June 1979.

It would be possible to consider an alternation
dates r but not in the route which has been indicated.

3.

In

the afore-mentioned

For WWW

Contacts are being made with a view to obtaining OMEGA equipment for
determining upper winds from mobile platforms.

To our regret, at the moment, we cannot make any firm statement on future
commitments to the FGGE of any kind, but we hope that our situution might improve.
In the meanwhile, we have plans to intensify three branches of meteorological research which might be of interest to GARP. Thesce ore:
observational studies by means of radiosonde and/or radar
free atmosphere in and around the chain of the Alps;

1.1'1

the

(H)

studies of the three-dimensional models of small r medium and
large-scale flow in the same domain r especially in view of the
parameterization of the smaller scales of flow;

(iil)

boundary-layer studies in parts of our country with various slopes,
roughness and cover (land and lakes).

We hope to be able to make other theoretical contributions with regard to
various problems r as well as to make various investigations with use of the data
collected during FGGE later-on.
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BELGIUM
In addition to participating in METEOSAT and to various YAP programmes,
Belgium proposes to make a voluntary contribution to FGGE.
However, it is not at present possible to determine the amount or nature
of the contribution.
An internal meeting will be held shortly. The purpose of this will. be to
determine Belgium's position in the light of information at this meeting.

BRAZIL
Brazil reaffirms its interest in the GARP programme and In its First GARP
Global Experiment.
Consideration of its geographical position in the light of the scientific
requirements of FGGE dictates that the emphasis of Brazil's contribution be toward
the improvement of the WWW upper-air network within the equatorial belt. Specifically, the stations at Belem, Manano and Recife will make two soundings a day
starting in 1977. Steps are being taken to include Porto Velho in the network.
No commitments can be made with respect to the Special Observing Systems.
However, consideration is still being given by the proper authorities to participation in the drifting buoy programme. It is very likely that Brazil will participate
with ships for observation of winds in the tropics.

UNITED REPUBLIC OF CAMEROON
Cameroon totally supports FGGE in general, and the West African Monsoon
Experiment, in particularo
Unfortunately, due to financial constraints, Cameroon's contribution will
be modest, and limited to the following:
1.

A fuller implementation of the WWW Programme
This will mean, in particular:

(a)

Additional personnel to ensure that all the 18 surface synoptic stations
make all the scheduled observations during the entire FGGE Period;
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(b)

Two radiosonde and rawin soundings at Douala (64910), and two rawin
soundings at Ngaoundere (64860) daily during the two SOP's and during
the West African Monsoon Experiment;

(c)

Improvements in the national data collection system by means of SSB at
many stations.

2.

An active participation in the West African Monsoon Experiment

The nature and extent of this participation to be stated at a later date
as the requirements are determined.

CANADA

1.

CClnada re-affirms its intention to contribute to the FGGE buoy programme.

2.
Canada intends to carry out the design and the development of a fGGE
dri fting buoy, together with the production of a number of prototypes to ,accomplish
a full operati·onal besting programme.
3.

Canada plans to provide a number of operational buoys for FGGE. It is
unlikely that this number could exceed one-third of that proposed tentatively 'at
and since Seventh Congress ,and ,deployment will not be po'Ssibleeven for this
reduced number of buoyso However, a production capability will exist for virtuiCllly
any desiredquoCIntity of feGt: buoys..

4.

In planning for proDuction models, it would be most advantageous to have
prior information from intereste'd Mem'bex States with reg,ard to possible buoy
purchas,es.

DENMARK
Oenmarkcarmot, for t'he time being, make any firm offers in direct or
indin,ct connexion with the GARP programme beyond the r,elevantcommitmentsalready
accepted, viz. contributions to the European Space Agency, the North Atlantic Ocean
Station Scheme, :and the 'EuxopeanCentre for Medium R-ange Weather Forecasts.
However, inaddi tion to manned observing stations in {Jreenl,and {] number of
five unmanned recording stations in uninhabited northernan·d north_eastern parts of
Greenland 'hove b:eene'stoblished~ Experiment;s are presently beingc·arriedout to
have the observed data from one of these stations transmitted via the French/German
communication sotellite SYMPHONIE to a receiving stati0rl in Germany for entering
into theWWW Global Te.le.communication System.
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It is also assumed that it will prove possible to offer the services of a
Class 11 meteorologist experienced in synoptic meteorology and computer programming
to an eventual European Level II-b centre. Finally, the possibilities of seconding
a Class I meteorologist to the European Centre for Medium Range Weather Forecasts
will be investigated.

FINLAND
The representative of Finland reports that his Government is favourably
considering further participation in the WWW and FGGE via contributions to the
Voluntary Assistance Programme. Due to the present economic situation, specific
funds cannot be committed at the time being.
It seems, however, to be within the limits of possibility that an amount
of funds equal to the price of one or two OMEGA upper-wind finding systems (CORA,
Vaisala Co) could be made available during the budget year 1977. Earliest time
point for confirmation of the support will be in May-June 1976.
The contributions of Finland to the NAOS and the ECMWF were also noted.

FRANCE
In principle, France is prepared to contribute to FGGE in the following
way, it being understood that her commitments are subject to the vote of each
annual budget:
Geostationary satellites:

Participation in METEOSAT.

Polar-orbiting satellites: ARGOS system (on TIROS-N) for tracking and data collection.
Constant-level balloon system (SAFIR) joint implementation with Iran, France, accepting responsibility for the manufacture of the balloon envelopes and for processing
the dat~ collected by the ARGOS system.
Ships: French participation will be a minimum of six months of ships (excepting
delays en route), divided between the equatorial zones of the Pacific, Indian Ocean
and the Atlantic.
Drifting buoys: France will provide and deploy ten drifting buoys, the data from
which will be transmitted by France on the GTS, via ARGOS.
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MONEX: For a MONEX-Africa experiment, France could provide a ship which would
operate in the Gulf of Guinea.
POLEX: Porticipution .not yet determined.'

GERMAN DEMOCRATIC REPUBLIC
The German Democratic Republic and the Union of Soviet Socialist Republics
are considering the possibilities of conducting a mutual satellite experiment during
the FGGE-implementation-period 1978/1979 for the remote sounding of the atmosphere
using a spectrometric equipment operating in the IR-band.

GERMANY, FEDERAL'REPUBLIC OF
1) The Federal Republic of Germany confirms her strong interest in the
FGGE and is fully aware of the great signi.ficance of the FGGE for the scientific
progress in the meteorological field. For this reason the Federal Republic of
Germany participated already in the first planning conference for the FGGE (1972);
she co-operates in the Intergovernmental Panel on FGGE and will also in future
participate - as far as the means available will permit it - in the planning,
implementation and scientific evaluation of the observational results of the FGGE.
2) The Federal Republic of Germany considers the main part of her
contribution to the FGGE to be the large share in the European projects METEOSAT
and the European Centre for Medium-Range Weather Forecasts. The Federal Republic
of Germany does not only bear the largest amount of the costs of all countries
concerned but also plays an active role in the planning and implementation of those
projects.
3) As contribution to the Special Observing Systems the Federal Republic
of Germany is prepared to send two or three research vessels to the equatorial
Atlantic west of Africa. These ships shall in the first place carry out an oceanographic research programme but they will also be in a position to make upper-wind
measurements and temperature soundings. No detailed plans have yet been elaborated
but when planning the dates care will be taken that the ships will be in operation
above all during the Special Observing Periods.
4) No plans are at present existing for equipping scheduled aircrafts of
German airlines with automatic meteorological observing systems because of the high
costs involved. The co-operation in testing new, less sophisticated observing
syst~ms developped by other countries might, however t be possible and is under
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consideration. In any case efforts will be intensified to provide an increased
number of AIREP reports and to transmit them in nearly real-time.

5) As already stated, the Federal Republic of Germany regrets not being
in a position of assuming the responsibility for the Level II-b Data Centre. The
requirements laid down for this centr.e depass by far the available financial and
staff possibilities of tbeDeutscherWetterdienst. In case of splitting up the
tasks of processing Level II-b data, the Federal Republic of Germany will consider
the possibility of contributing to a sub-system of the overall Level II-b Data
Flow Plan.

6) The Federal Republic of Germany is willing and interested in co-operating actively in the scientific utilization of the observational data of the FGGE.
Numerous research institutions are already co-operating in the development of sophisticated models of the general circulation.

GHANA
Ghana fully supports the entire FGGE programme.
national commitments are outlined below:

To this end the following

(i)

Radiosonde station, TAMARLE and Rawind Station, ACCRA will operate
twice a day (00 and 12) during the two Special Observing Periods,
and possibly throughout the FGGE period.

(ii)

General support for the MONEX Experiment as well as fulfilment of
any requirements that may be outlined later for the successful
implementation of WAMEX sub-programme.

(iii)

Provision of launching site for CABALS.

(iv)

Retention of raw data from Ghana for a 45-day period for late
recovery by the Level-II-b Data Centre.

HUNGARY
In Hungary, the FGGE has been recognized not only by the meteorological
authorities, but by all authorities as being the largest and most important scientific experiment ever madeG Therefore, we are most eager to contribute to this
experiment but we are not in a position at the present time to make a definite
commitment. A national committee is now being organized consisting of members
from the Academy of Science and the Meteorological Service in order to investigate
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the possibilities of Hungarian s.upport to FGGE in these economically unfavourable
times. However, we are confident that as we were able to find a way to contribute
to the North Atlantic Sounding System, so too we will be able to define our support
to FGGEsoon.

INDIA

WMO hastlccepted thn-t MON£X will be carried out concurrently with fOOl and contributions t'O iMONEXare asmuc,h to the <Global Experiment. India is therefore planning
to increase t'heavailahili ty of obsexvations from the Bay of Bengal and Arabian
Sea and along the Coast of Indiao In all previous expeditions, the Arabian Sea
had been studied but the Bay of Bengal had not received attention. North Bay of
Bengal is the most cyclogeneticarea during. the .rnonsoon. Depressions developing
in this regiongivewide-.spread and heavy rains and release very large amounts of
latent heat into t'he atmosphere. The Indian NationalWorkin'g Group onGARP has
de'cided that India should plan to study monsoondepressions. Hence India would
attempt to organize more observations .in. ·the region of ·monsoon de.pressions in the
Bay of Bengal.

Surface uno 'up:fJer-,ai:r <>bservation s from two or ±hreeships;
(ii)

Ai;r-c.raft meteoroLogical rE!'connaissanc.e flights, with measurement
of at i'east wind and temperature.;

(iil)

Upper-air observations at four additional coast·al stations;

(Iv)

Insttlll -a few data ;platforms over se'a areas, if

(v)

Transmit data t:hroughRlH,

{Vi)

Take up res:polTs!i:bllity to coll'ect and :compile ,data sets;

~ew

po'Ssibl~;

Delhi;

(Vii)
The

Ubs~:r"V!ationol

Progr-ammeof India wuuld be to the north of lUoN.

APPENDIX E,

p~

9

IRAN
The contributions of the Government of Iran to FGGEwillinclude the
following:
1.

Basic Observing System

As far as Iran is concerned, the WWW recommended network and frequency of
observations will be implemented and brought into operation by the end of 1977. The
RTH Teheran which is now being set up will provide the necessary telecommunications.
On the other hand merchant and naval ships of Iran will be provided with all the
necessary meteorological instruments and observing officers trained to take meteorological observations and transmit them to shore based stations. Intercomparison
of surface instruments with the regional standards will be completed during 1976.
Improvements will be made in the upper-air measuring system by using better instruments providing accuracies set for GARP. Attempts will be made to equip vessels
of the Iranian Navy and also some merchant ships with upper..;air instruments for
making RSjRW. ascents over the· high seas.
2.
.RTH Teheran Gan arrange to re-broadcast the CABAL data for. use by" ships Qt .
sea and neighbouring countries.
3.

Constant-level balloons

Iran has already agreed to· provide the sensing and·transmitting
f.or these flights in collaboration withCNES, France.

equipment~

In this ~ontext it should be mentioned that the Gbvernment of Iran has
already taken the necessary measures. Indeed .two of the Iranian specialists are
at present in France in order to familiarize themselves with the techniques of
the manufacture of the sensing and transmitting equipment. A third specialist
will soon go to France as well.
Unfortunately due to inflation and other uhforeseen events the total cost
of this project is at present far above what was estimated in the initial stages.
This together with the prevailing financial crisis existing everywhere throughout
the world might cause some delay in implementation of the project or even reduce
the contribution of the Government of Iran. The question is at present under
serious study by governmental authorities and it is hoped that a satisfactory
solution can be found.

The Government of the Republic of Iraq realizes the importance. of FGGE for
the progress of the science of meteorology and therefore fully supports the planning
and implementation of the GARP programme. The head of the Iraqi delegation,
Mr. A. M. Ridha, Deputy Minister of Communications, has already announced on the
opening day of the Inter-governmental Planning Meeting that the Iraqi Government
has approved in principle to contribute financially towards this scientific
programme.
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The decision as to the magnitudecof the overall financial contribution and
the precise purposes for which it will be ~sed will be decided later by the
Government of the Republic of Iraq.

JAPAN
Japan fully realizes the importance of FGGE and will make every effort to
contribute to the Experiment within the limit of funds provided such funds are
appropriated in the budget.
1.

Geostationary meteorological

sa~ellite

Japan plans to launch a meteorological satellite (GMS) which will be plac'ed
over the Equator at 140 0 E. The GMS is planned ~or launching~n June' 1977 so thbt
it will be operative at the beginning of the proposed build-up phase of the FGGE.
Missions of the GMS qre;
- Imaging of cloud cover by VISSRj
- Collection of data from data collection platformsj
Dissemination of weaj;h.er facsimile ·.data via sotelii te;'
~-

2.

Sp-ace environmental monitoring.'

Surface-based observing system

The Japanese oberving system meets the requirements recommended byCBS.
In 1977, four ocean buoys will become operative on the seas around Japan, and
the data from them (wind., air temperature:, pressure, water t'emperature, sea waves,
sunshine, surface current., salinity, et al) will be telemetered via the GMS to th~
Japan Meteorological Agency,and then transmitted,through GTS.
3.

.Carrier~balloonsystem

Although we have no plan for launching carrier-balloonsj we can co-operat~
in the command and data-collection.o~.the yarrier~balloon system by theGMS. However,
co-ordination will be necessary with carrier-balloon operators, before implementation.

4.

Telecommunications

We contemplate consultations with countries concerned for upgrading the
po.rtions of MTC linked to' Tokyo.
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5.

Tropical wind observing

shi~s

Possibility of contributing to the equatorial wind observing system of FGGE
by sending one or two ships to the equatorial belt is under consideration.
6.

MONEX

Our meteorologists intend to take part in the analytical study using great
stock of MQNEX data.
7.

POLEX

At present Japan has no plan for participating in POLEX (North).
As for
POLEX (South), we are considering the reinforcement of the observations at Syowa
Base in Antarctica, deployment of the drifting buoys by our supply vessel and
implementation of special observations that will meet the objectives, especially
the second, of GARP.
8.

Area centre for Level II-b data

We explore the possibility of undertaking one of the Area Centres for
Level II-b data if so requested. Responsible area of the centre is desired ~o be
within the coverage of the GMS.

KENYA
Kenya fully supports the FGGE.
with other nations as follows:

In this connexion we intend to co-operate

1.

We intend to implement fully the WWW plan in our country by July 1976 and
establish four additional observing stations in Northern Kenya where important gaps appear in the observation network.

2.

We have two radiosonde stations at Nairobi and Garissa. We shall ensure
that these stations make at least two ascents every day during the observational phase of FGGE. Additionally, we intend to establish two radiowind
stations at Moyale and Mombassa by July 1977.

3.

RTH Nairobi will co-operate in reception of data from Eastern and Southern
Africa and transmit the same to other centres as required.

4.

Should there be a need to launch carrier balloons on the East Coast of
Africa l we may consider offering launch sites and ground handling facilities
on request.
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KUWAIT
The Kuwait· Government appreciates the importance of the First GARP Global
Experiment, and in particular its contribution to the development of the science
of meteorology and its benefits to the human race.
However,our delegation, while supporting the GARP Programme, is not in a
position to state clearly its commitment towards the FGGE, until after consultation
with our high Government authorities who will make the final decision concerning
this matter.
The Kuwait Government will then inform the Secretary-General of WMO of
its decision concerning the subject of contribution to FGGE.

LIBYAN ARAB REPUBLIC
No commitment could be made but it is our intention in Libya to increase
the upper-air observations in most of our four stations to two observations a day
instead of one, particularly Benghazi - Kufra and Sebha in the south·and also to
retain the continuity and regularity of both synoptic and upper-air information
during the period of the Experiment, _an~. to }.mprqve the means of communication
and so on l with full implementation concerning the WWW programme planso

NETHERLANDS

The Netherlands have supported GARP by participation in GATE 1974 and
furthermore intend to take part in JASIN (Joint Air Sea Interaction Experiment)
to be held in the North Atlantic in 1978.
As far as FGGE is concerned, apart from contributing through NAOS and the
ECMWF, no commitments for participation can be made at this moment.
However l contributions to the Commercial Aircraft Automated Data System
and also to the Tropical Wind Observing Ships System are under consideration.
The following comments are relevant:

APPENDIX E, p.13
Commercial Aircraft Automated Data System
- Developments concerning the possible change-over from the present system
(using cassettes) to a satellite interrogation system are closely followed;
- At present (January/February 1976) a pilot study is executed using data
from I(LM North Atlantic air routes (non-real-time) for numerical analysis
experiments.
Tropical Wind Observing Ships System
- Since for financial reasons it will not be possible to contribute one
full ship, we investigate possibilities of co-operation with another
nation.
OMEGA windfinding equipment is available which in case of no ship mission
could be made available for use by another participant.

NEW ZEALAND
1.

Constant Level Balloon Project

As mentioned at Seventh Congress and confirmed subsequently by letter,
launching facilities for the French-Iranian constant level balloon project will
be made available at Christchurch. Technician assistance for launching will also
be provided.
There were preliminary discussions in Christchurch in January between
French United States and New Zealand representatives, and New Zealand will be
able to provide the assistance and facilities asked for.
2~

Drifting Buoy Project

It is still not possible to state definitely the number of buoys that will
be provided. An 8arlier statement said that up to ~en were being considered and
the exact number will be confirmed as soon as possible. It will depend largely
on the availability and cost of commercially produced buoyso Deployment can be
made on the servicing voyages to the weather stations on Raoul Island (29 155,
177 55W) andCampbell Island (52 33S, 169 09E) and from the New Zealand Oceanographic Institute vessel which operates in the waters around New Zealand.
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3.

Data Management System

The New Zealand Meteorological Service issues daily weather bulletins which
contain data from the tropical South Pacific I block 91 1 and the New Zealand area I
block 93. It is willing to act as a Level II-b sub-centre for WMO Region-V area
excluding Australia l if required. Australia with its WMC at Mel,bourne is in a good
position to deal with its own II-b data set.

NIGERIA
Nigeria is fully committed to the successful-implementation of the FGGE,
and particularly to the West African Monsoon Experiment (WAMEX). Towards this end
Nigeria reiterates its intention to contribute to the FGGE as outlined in earlier
reports of the EC Inter-governmental Panel on the FGGE (GARP Special Report Nos. 14
and 17).
Nigeria's participation in FGGE will be as follows:
(i)

Efforts will be made to bring to early completion all our WWW
programmes. Apart from ensuring that the three upper-air stations
in the country are fully operational, three other radiosonde
stations are expected to be commissioned before the comm~ncement
of the FGGE.

(ii)

Facilities at Kano RTH will be further expanded to cope with data
flow during FGGE.

(iii).

Nigeria will consider the possibility of providing two buoys over
the Atlantic Ocean.

(iv)

Nigeria is willing to provide a suitable site for the launching
of the carrier balloons. Further additional commitments may also
be considered as soon as the details of the assistance re9uired
are made known.

(v)

Nigeria will play a very active role in co-ordinating the efforts
of oth~r Meteorological Services in ihe region with a view to
achieving maximum results from the FGGE.
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NORWAY
---Norway's contribution to FGGE will be support to the observing system.
1.

Equatorial Belt
(a)

An oceanographic research vessel will operate in the Atlantic and
carry radiosonde and radiowind observations twice a day during SOP-I.

(b)

Plans are being worked out ~for an expedition to the Antarctic during
the southern hemisphere summer 1978-1979. This expedition will have
equipment to take radiosonde and radiowind observations when passing
the tropics in November/December 1978 and in March 1979.
If this expedition lS not realized it is hoped that Norway will be
able io contribute to the aerological programme in the tropics
during SOP-H.

2.

Southern Hemisphere
(a)

Eight-ten automatic stations, measuring air pressure and temperature,
will be provided for deployment on icebergs in the Weddel Sea area, on
Bouvet Island and possibly on the sea as floating buoys. The transmission of data will be based on the TIROS-N data collection system.
Experiments with similar data transmission via the NIMBUS-6 RAMS
have been very successful.
The automatic stations will be placed in position by the planned
Norwegian expedition. If not realized, we will have to rely on
logistic support from other countries.

(b)

The expedition is supposed to be near the Bouvet Island or in the
Weddel Sea area during most of SOP-I, performing regular surface and
aerological observations.
In addition, a few scientists may stay on Bouvet Island during the
same period of time and take regular surface observations, possibly
also make some radiosonde ascents.

3Q

Northern Hemisphere

(a)

In co-operation with Iceland, an anchored buoy will be situated on
the Mid-Atlantic Ridge, south-west of Iceland. The buoy is expected
to be in operation during the FGGE.

(b)

Some 4-6 automatic stations similar to those for the southern
hemisphere, will be placed in the Svalbard area and east of Greenland.

In addition to the obse~vational programme, a small group of scientists will
carry out theoretical studies related to FGGE and POLEX. The studies will include
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investigations on heat exchange between the sea and the atmosphere[ with special
attention to conditions near the ice edge[ studies of air-flow over mountain ranges
and problems in connexion with four-dimensional data assimilation.

SAUDI ARABIA
As Q
that we will
The type and
securing the

final commitment cannot be given at this stage[ I can only indicate
consider the po,ssibili ty of providing some upper-air observing systems.
quantity will be communicated to the Secretary-General of the WMO after
necessary approval from my Government.

SENEGAL
I.

INTRODUCTION

For several years f Senegal has made unceasing efforts to implement the WWW
1n general t and the GATE in particularo
In order to confirm the importance which Senegal attaches to meteorology[
particularly as regards the problems of water associated with the drought which
has been a.fflicting the Sabel for approximately a decade, the Government of Senegal[
in spite of its limited means[ supports the FGGE, to \'thich she hopes to contribute
even if only modestly.
ll.

POSSIBLE CONTRIBUTIONS TO FGGE
(i)

Loan of the oceanographic vessel "Laurent Amaro"i

(in

Improvement of the upper-air observing network, strengthening
Dakar and Tambacounda.•

However/ reservations have to be made as regards the periods when the
vessel is necessary and its use.
Ill.

NECESSARY FINANCIAL ASSISTANCE (VAP/ UNDP, UNEP, etc.)
(i)

For the possible strengthening of the RS station at Dakar and the
RW station at Tambacoundai

(ii)

For the supply of additional equipment for ships on loan - 1n the
case of measurements not usually made on· board;
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(iii)

Consideration should perhaps be given to the problems of supplies,
compensation for observations, etc., associated with the use of the
ship "Laurent Amaro".

Should it not be possible to obtain bilateral assistance in certain fields,
Senegal could prepare requests, in collaboratlon with the WMO Secretariat.
However, there is the possibility of funds, even though very
provided within the framework of the national budget.

limite~

being

SPAIN
We are making efforts to ensure that Spain participates to the utmost in the
FGGE, for we realize what a large undertaking GARP is, and particularly at this time,
the FGGE. Apart from the basic importance of the systems of the WWW, to which we
are giving priority, I now wish to inform you that it is our intention, so far as
the special systems of observing for the FGGE are concerned, to contribute the following:
1.

We are studying the possibility of providing a ship to make wind observations
in the tropical belt.

2.

The possibility is being studied of obtaining data automatically from commercial aircraft on flights in the equatorial belt and southern hemisphere.

3.

We are studying the possible participation of Spain in the METEOSAT satellite.

Perhaps we shall later find some other way of contributing but for the time
being this is all the information I can give you.

SWEDEN
Sweden is taking part in

METEOSAT~

NAOS and the ECMWF.

Certain funds are available for studies of dynamical problems related to
the problem of long waves and to the question of the boundary layer.
We hope to be able to contribute to the Level II-b data flow centre and we
also hope to find ways and means to give some contributions to the observational
programme either by supporting the buoy programme or a radiowind land station in
the tropics •. Close consideration of such projects will start when the,recommendations of this meeting become available.
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SWITZERLAND
I.

CONTRIBUTIONS BEING MADE:

(a)

Participation J.n the development of the METEOSAT geostationary satellite;

(b)

Participation in the "European Centre for Medium-range Weather Forecasts".
This centre will prepare the basis of Level III (b) data;

(c)

Signatory to the NAOS Convention (ocean weather stations on the Atlantic) •

.II.

CONTRIBUTIONS BEING STUDIED:

(a)

Collaboration with a Swiss airline company for the transmission of AIREP
reports by means of the AIDS system (Level II(b) data));

(b)

Increased ozone soundings during the FGGE.
the two SOPs.

Ill.

POSSIBLE CONTRIBUTION:

One sounding per day during

If a radiation sub-programme is established for the FGGE/ the World Radiation
Centre at Davos (Switzerland) would be prepared to collaborate.

UNITED REPUBLIC OF TANZANIA
Surface observing Programme
Every effort will be made to implement a full observing programme at the
two stations in the basic networks 63919 (Kliva Masoko) and 63 ••• (Sumbawanga)
before the observational phase of FGGE. ,
We are pleased to notify that a full observing programme J.S now J.n operation
with effect from January 1976/ including the 21 hours GMT observation at all the
remaining basIc synoptic surface stations with exception of only two stations, namely
63887 (Iringa) and 63932 (Mbeya) for which plans are in hand to implement the remaining 21 hour observation before the middle of 1976.
Upper-air observing Programme
Every effort will be made to implement a full observing programme at Tabora
(63832) before the observing programme of FGGE.
We are of the opinion that even after implementation of the above station
(Tabora) the upper-air network density will still be far from adequate for Tanzania.
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This view has already been supported by several speakers in their reference to the
sparsity of the networks in the Tropics. This view is further glaringly clear from
Figure 6.1 of the GARP Publication Series No. 11, where even a circle of radius
280 km per station leaves vast gaps in Tanzania with only two stations currently
included in the basic network.
In order to increase the coverage for the upper-air observation during FGGE,
we thererore propose to increase the upper-air network as follows:
Station No.
63756
63801
63971

Name
Mwanza
Kigoma
Mtwara

Programme
RW/RS
RW/RS
RW/RS

It is, however, not very definite whether all these additional stations not
in the basic network will be implemented in time for FGGE, though equipment funds
for the RW component for Mwanza, Kigoma and Mtwara have already been made available.
Among the main existing problems include the construction of offlce Qccommodation
facilities and the training of personnel in time. However, all efforts will.be made
to establish some of these stations before FGGE where this is practicable.
Special Observing Period
It is believed that the surface observational network as envisaged in the
basic network is also not adequate, as has, been noted by several speakers in their
reference to the Tropical Areas. In this'connexion during the Special Observing
Period every effort will be mad~ to increase the network density, in collaboration
wi th, other agencies which operate stations which disseminate .their· data on non-real
time basis. In this connexion where possible real-time dissemination should be done.
'National Telecommunications
Efforts are being made to improve the national c011ection telecommunication
system.

TOGO
Toga will continue her efforts to implement meteorological coverage of the
country within the framework of the WWW and GARP 'programmes:
- By ensuring the quality and accuracy of the observations.
- By participating in the MONEX programme on the monsoon in tropical

regions~
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By extending the observational programme of all synoptic stations to
cover 00 to 24 hours.
As regards upper~air observations, or more precisely, concerning the
station at Sokode 65361, Togo can provide the premises and technicians,
undertake observations beyond 1979 and requests assistance for the
purchase of technical equipment (complete equipment for' radarwind and
radiosoundings).
Although having very, very limited means, Togo is studying with considerable interest other forms of participation in the GARP programmes.

TUNISIA
The representative of Tunisia stated that he supported the FGGE programme
and wished it every sUcceSs.
Participation by Tunisia will consist in fully implementing the WWW
programme for the Regional Meteorological Centre Tunis-Casablanca (Tunisian part)".
During tneperiod of the Experiment, Tunisia will make ozone soundings
with a frequency as great as the budget allows.

TURKEY
We plan to extend our radiosonde network in the next few years. Two
radiosonde stations will be established: one at the south coast of Turkey and the
other in eastern Anatolia.

"UGANDA
While Uganda's contribution to the FGGE may appear to be meagre .to some
developed countries, we wish to assure the world meteorological community that
this represents a determined effort on her part. In general, we intend to develop
our national Meteorological Service according to the recommended minimum WWW requirements by the commencement of FGGE.
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To give but a few of the intended aspects of the 14 synoptic stations which,
according to the WWW minimum recommended coverage, are adequate to cover our territory, 12 will be implemented by FGGE and we shall endeavour to implement the last
two. As for radiosonde stations, we have an advanced plan with our territorial
neighbours to implement by FGGE an adequate network in terms of theWWW minimum
recommended coverage. This will entail opening at least one more station. As a
result of the appreciable increase in our radiosonde operation programme, we shall
at an appropriate time, seek assistance in the training of staff.
Depending on the staff requirements of the operators of weather ships in the
western Indian Ocean, the Uganda Government will consider providing Class IV personnel for observing purposes duringFGGE proviued such requirements are ,made known to
us by mid-1976. Another field in which the Uganda Government could assist is the
training of staff which may be expected as a result of increased operational activities during FGGE.

U.S~S.R.

The'U. S. S.R. ,plans to make the following contribution to FGGE:
/

1.

Ten research ships, in un unlimited area to make temperature and wind
soundings and also to undertake oceanographic research during' SOP-I and
SOP-2.

2.

Undertake work of the improved polar-orbiting satellite system and
exploring possibility of carrying out joint experiments with the
German Democratic Republic on remote sounding of the atmosphere.

3.

Launch a Soviet geostationary satellite in the region between 70 0 and
BODE - not before 1978.

4.

Undertake vertical soundings of the atmosphere by means of meteorological
rockets along 70 DE.

5.

During the FGGE, make arrangements for about 1,500 selected ships in various
areas of the oceans to make surface observations four times per day (350 400 ships at each synoptic hour).

6.

WMC Moscow will undertake the preparation of data sets for Levels II-a and
III-~ provided the high-speed segment of the MTC linking Melbourne with
Tokyo is implemented.
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7.

WDC-B (Moscow) i. prepared to produce data sets for Level II-b (only
surface meteorological data and upper-air data) provided regional centre~
are organized to send these parts of data sets for Level II-b to WDC-B on
magnetic tape.

8.

In addition WDC-B will assume responsibility for archiving data sets for
Levels II-a T III-a and II-b.

9.

The U.S.S.R. will ~ake"part in deploying drifting automdtic buoy stations
(of other countries) in the southern hemisphere/ by means of ships of the
U.S.S.R. sailing to the Antarctic or carrying out research in the southern
hemisphere.

10.

By the time the Experiment starts, the U.S.S.R. plans to bring a number of
automatic radiometeorological stations into operation in data-sparse areas
which are difficult of access.

11.

The U.S.S.R. is prepared to participate 1n the implementation of technical
projects under WMO VAP/ aimed at improving the GOS and GTS of the WWW in
the interests of FGGE.

12.

Four-five research ships/ for four months from May to August 1977 for duties
in connexion with the programme of the regional experiment FGGE-MONEX-77.

13.

TheU.S.S.R. will consider the possibility of allocating 1-2 aircra'fts to
particiRate in FGGE regional experiments to investigate monsoons in the
Indian Ocean and the tropical zone of the western Pacific Ocean in 1977
(experiment MONEX-77) and in 1979 (experiment MONEX-79).

UNITED KINGDOM
The United Kingdom intends to contribute to thePGGE in the following ways:
(a)

U.K. will provide pressure-modulated radiometers for the
U.S. TIROS-N series of satellites. These will make soundings of
stratospheric tempera~ure to supplement the tropospheric soundings
provided by the U.S. radiometers aboard the "same satellites.

(b)

U.K is heavily involved in the European METEOSAT project and will
participate in various ways, including research use of the data.

(c)

U.K. has already implemented upper-air stations/ at Tarawa
(Gilbert Isles)/ Funafuti (Ellice Isles)/ and Villa (New Hebridges).
An upper-air station at Mahe (Seychelles) will be implemented by
April-May 1976 and another at St. Helena (south Atlantic) in late
1976 or early 1977.
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In addition, U.K. is involved in a number of VAP projects and
bilateral arrangements for the improvement of facilities at
remote locations.
(d)

U.K. will undertake the preparation of global data sets and
analyses for stratospheric levels based on satellite and other
sounding data o

(e)

Depending on how the scheme for the Level II-b data flow is
developed, the U.K. is prepared to fulfil the functions of an
Area Sub-Centre in respect of conventional surface and upper-air
observations from the land areas of Regions I and VI.

(f)

U.K. has a substantial programme of research employing advanced
numerical models of the atmosphere and plans to make extensive
use of the FGGE data both for general circulation studies and
for numerical prediction experiments. U.K. university research
groups are concerned in similar activities as well as the:Meteorological Office.

U.S.A.

CATEGORIES
WYJW GOS

TASKS
Continue operation of surface and upper-air
stations.
The H.S.A. views the Tropical Observations so
important that it is attempting to add key
stations and a~gment observations at existing
stations in the Pacific network.
- Operate two GOES satellites.
- Operate two TIROS-N Satellites.
- Develop prototype equipment for automated AIREPS.
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U. S.A. (contd.)
CATEGORIES

TASKS

FGGE Special Observing
Systems

Implement a major wind observing system in the
tropics.
- Operate French collection/location system on
T1ROS-N in conjunction with ~onstant level
balloon and drifting buoy systems.

Other Observing Systems

- Possible operation of platforms and observing
systems in regional experiments.
- Operate research satellites (as available).
- Participation in oceanographic experiments.
- Operate and mai~tain U.S. portion of WWW GTS.

Data Collection

-Pgri;.i,J;:ipate in WWW monitoring programme.
- Provide at least ten international channels on
geostationary satellites.
Operational Data
Processing

- Use l2-hour data receipt cutoff time.
- Process FGGE Level 11 data from all U.S.
Satellites and Spe~ial ~bserving Systems.
Produce Level II-a data sets o

Non-Operational
Processing

Data~

Participate in delayed collection, processing
and transmission of data for the FGGE Level II-b
data set.
- Produce required data sets for U.S. satellites
and Special Observing Systems.
- Produce Level II1-b data sets.

Dota Archiving

- Operate WDC-A archives.
- Operate WMC archives.
- Operate national and local archives.

*Note: In subsequent discussions, the U.S.A. agreed to consider accepting the
responsibility to serve as an Area Sub-Centre for North and South America.
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U.S.A. (contd.)
Data Utilization

- Conduct comprehensive programme of research
on FGGE objectives.

Voluntary Assistance
Programme

- Continue and attempt to expand substantial
programme to improve WWW.
Additionally, make available one or two existing
OMEGA upper-air systems suitable for shipboard
use.

VENEZUELA
The success of the FGGE will undoubtedly largely depend on the implementation of the basic programme of the WWW by the Member countries of WMO, i.e.,
implementation of the respective basic synoptic networks and dissemination of the
complete programme of observations (GOS) by the appropriate telecommunication
channels of the GTS.
Any country which, for administrative reasons, lies outside the orbit of
Meteorological Services not having been able, so far, to complete ~ommitments
under the WWW should mainly endeavour to complete the installation, for which
provision is made, and operate them satisfactorily, instead of taking on special
new commitments, such as the operation of ships, aircraft, buoys, etc.
This applies to Venezuela and, for this reason, on behalf of my government, I wish to state that my country will co-operate in FGGE as regards basic
commitments, for which the following will be carried out:
(a)

Complete installation of RTH Maracay and bring it into operation, with
links from Bogota, Quito, Paramaribo and Brasilia;

(b)

Installation of the three stations lacking in the basic synoptic network,
i. e, :

(i)

Surface and upper-air synoptic station at San Simon de Cocuy

(80464);
(ii)

Surface synoptic station at Esmeralda (80463);

(iii)

Surface synoptic station at San Pedro de las Bocas. (80456);

APPENDIX E, p. 26

(c)

Implementation of the full observational programme at the four upper-air
synoptic stations, i. e., two ascents per day during the year of the FGGE.

In conclusion, it is considered appropriate to emphasize that Venezuela
has also taken steps to collaborate with some other countries in Latin America to
achieve the aims of the WWW in the Regiono Specifically, my country has offered
two sets of equipment for error control and HF transmissions of the type TOR-ARQ,
for the NMCs at La Pazand Asuncion, and hopes also to contribute in other fields
which will provide support for the FGGE.

YUGOSLAVIA
1.

2.

I would like to inform the present session that the Hydrometeorological
Service of Yugoslavia has agreed to hold in Belgrade, from 4 to 10 May 1976:
(i)

A Study Group Conference on Air-flow over and around mountains
(4-7 May) and

(ii)

A meeting of the planning group (8~10 May).

Yugoslavia is taking part in the European Centre for Medium Range Weather
Forecos ts. as well as in NAOS •

. 3.

Wi thin the observational programme in our country, we intend to organize
more frequent aerological measurements (by the use of radiosondes and
radiowind) as well as to increase the frequency of synoptic observations
with a view to following and to studying meso-meteorological processes
especially in connexion with the severe weather phenomena occurring during
FGGE.

4.

Our intention is to try to contribute to the processing of data which will
be collected through special observations in our country during FGGE. In
addition to this, we shall continue to make efforts to improve the forecasting methods.

5.

We are also considering other possibilities with a view to contributing
to GARP.
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Level III-b
The European Centre for Medium-Range Weather Forecasts intends to produce
Level III-b data sets for theFGGE period according to the specification given in
GARP Special Report No. 16. The data sets will be obtained by a procedure of fourdimensional data assimilation.
Level II-b
It will be proposed to the Council of the European Centre that the Centre
should undertake the responsibility for the Level II-b Data Collection and Processing
Centre with a task as described in ECjIPF-EOjDoc. 4. No firm commitment can be made
at this time, since the plans are subject to approval by the Council.

EUROPEAN SPACE AGENCY
The European Space Agency regrets that it cannot yet commit itself to
support the CABALS experiments. The matter is still under discussion, the main
problem being the financing of this participation. The Director-General of the
Agency expects that a decision can be taken before the end of 1976 after further
attempts to find a solution to the financial problem.

