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FOREWORD
The WMO Executive Committee, at its twenty-seventh session (1975), revised
the terms of reference of the Inter-governmental Panel on the First GARP Global
Experiment (FGGE) and enlarged its membership in recognition of the growing scope
of the Panel's work and the increased participation in the planning activities for
the Experiment. The present publication comprises the report of the second session
of the Panel which was held since the Exe"cutive Committee took the above decision.
The planning of the FGGE is now approaching a critical stage and the Panel
has recognized this in its deliberations and in the constructive recommendations
it has presented in its report. It has stressed the need for careful and soundlybased planning for the observing systems, the data management system, and the other
essential elements required to assure a successful Experiment. To this end, the
Panel has identified what needs to be done for the success of the FGGE and has
pointed out the positive steps that will have to be taken to provide for a meaningful discussion at the Inter-governmental Planning Meeting for the FGGE to be
held in February 1976.
The report will therefore be of particular interest to all involved on the
national level in the decision-making process with regard to GARP. It will enable
them to ~nderstand fully what is needed; it will consequently help in the formulation of the contributions of the respective countries to FGGE in enabling respective delegations to the PlannJng Meeting to be briefed accordingly.
In this connexion, it cannot be over-emphasized that the full and active
support of all countries will be necessary if FGGE (and hence GARP as a whole) is
to be completely successful and, hence, if the many practical benefits which a
successful GARP will bring forth are to be derived.
This present report therefore merits careful attention and study by all
concerned with the FGGE.
I wish to take this opportunity of thanking most sincerely the members of
the Panel for the constructive and far-sighted report they have prepared.
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(D.A. Davies)
Secretary-General
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1.

ORGANI?ATION OF THE SESSION

1.1

Opening of the session

The second session of the Inter-governmental Panel on the FirstGARP Globo.!.
Experiment (FGGE) was opene~ by the chairman of the Panel, Mr. B. Gosset, at 10.00 a.m.
on 22 September 1975. The Secretary-General of WMO, Dr. O. A. Davies, welcomed the
participants and stressed the significance of this session in respect to the Intergovernmental Planning Meeting far the FGGE, schedulerl for February 1976. He also
emphasized the need for convincing the respective governments on the need for fulfilling the regular and special observational programmes during FGGE and for explaining the expected results and benefits from this experiment. The list of participants
is given in Appendix A.

1.2

Election of the chairman

The Panel opened under the new terms of reference (see Appendix B) approved
by the Executive Committee during its twenty-seventh session (May 1975). It was
agreed that Mr. Gosset would chair the present session and that a chairman would be
elected at the end of the session to serve in this capacity until the close of the
next session. At the closing plenary, Mr. Gosset waS re-elected chairman by acclamation.

1.3

Approval of the agenda

The Panel adopted the proposed provisional agenda for the session, which
given in Appendix C.

1.4

1S

Programme of work of the session

The Panel agreed to meet in plenary in the morning and afternoon during the
entire period, except on Wednesday afternoon which was devoted to drafting the report of proceedings to that time. Early morning and late afternoon meetings were
arranged for three working groups on the following subjects:
(i)

(ii)
(iii)

Data management (convenor - Dr. Lonnqvist)i
Oceanographic problems (convenor - Professor Stewart)i
Future activities (convenor - Mr. Gosset).

1.4 .

In reference to a review of the Panel's terms of reference, as approved by
the WMO Executive Committee, the Panel also agreed that the Education r Training and
search Department, an integral part of WMO, also could contribute to the planning
of FGGL

!<P.-
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INFORMATION ITEMS

2.1

Actions of M'10 Seventh Congress

The Panel took note of the principal concerns of the M'10 Congress which
relate to the FGGE, namely the fulfilment of the observing system requirements in
the equatorial tropics and the southern hemisphere, the development of contingency
plans and the development of a data management system 1 especially in connexion with
the establishment of a Level II-b data centre.
2.2

Actions of the WHO Executive Committee twmty-seventh session

The Panel took note of the decisions of the Executive Committee, especially
in respect to the observing system components, the special attention to be paid to
VAP requests for the equatorial tropics and southern hemisphere, the data management
system, and the timing of the experiment.
3.

THE FGGE OBSERVING SYSTEM

3.1

Observing systems simulation experiments

3.1.1
The Panel was informed on the results of a reanalysis of earlier observing
systems simulation experiments with more realistic assumptions, some of which are
based on an analysis of GATE data. The major conclusion is that a significant improvement in the observing network in the tropics is required. The RMS vect0r wind
error, zonal mean RMS error and maximum error were analyzed at all height levels in
the equatorial tropics, in a numerical experiment that simulated the basic observing
system alone, and a system supplemented by wind profiles with a horizontal resolution
of 1000 km in one case, and 700 km in a second case. The conclusion was that a
horizontal resolution of 700 km will be required to attain a 2 m/sec accuracy in
analyses. Details are given in the report of the Informal Planning Meeting on the
Development of an Observational Strategy for the Equatorial Tropics during the FGGE,
in July 1975 (JOC-XI, Appendix
).
3.1.2
The Panel also was informed on the results of another observing systems
simulation experiment, I;/hich showed that a buoy network spacing in a lOOO-km grid
between 200 and 65 0 S provided better results than a denser network in a more restricted range of latitudes. The question of a gap in this network in the southern
hemisphere was studied in the same experiment. The results indicate that the effect
on the region with the gap is apparent, but that the effect on the region outside of
the gap is minimal.
3.2

The WWW Global Observing System

3.2.1
The Panel, after examining the document submitted by the Secretary-General,
confirmed that the WWW observing system would be the basic element in the FGGE,
although it was noted that the WWW plans are not fully implemented, particularly in
Africa and South America.

- 3 The Panel requested the Secretary-General to invite the Members
concerned to hasten the implementation of the various WWW components to the maximum extent in time for FGGE.
In this connexion, the Panel agreed that high priority should be given to
observations in the tropics (see paragraph 3.3.1 below). The WWW requirements for
operational data and the FGGE requirements for research data were highlighted.
3.2.2
With respect to new upper-air stations, it was pointed out that every effort
should be made to establish the stations in the equatorial tropics rather than higher latitudes and it should be emphasized that two upper-air observations (in particular upper winds) per day are required during the special observing periods. The
session also recommended to extend the increased frequency of observations to the
entire period of FGGE, if possible.
The Panel recommended that the Secretary-General consult with
Members concerned on the possibilities for increasing the observing programmes at existing stations and for setting up new upperair stations in the equatorial tropics and in the southern hemisphere, as proposed for FGGE, and to report to the Inter-governmental
Planning Meeting for the FGGE (February, 1976) on the results of
these consultations.
The Panel considered the current WWW system monitoring procedures and
agreed that there should be three levels of monitoring distributed between the
various WMCs, RMCs and NMCs. This division of responsibilities would enable one
to locate the deficiencies and take appropriate steps.
The Panel recommended that the Secretary-General initiate as a
matter of urgency a WWW monitoring system to evaluate the performance of selected stations and make appropriate suggestions to the
Inter-governmental Planning Meeting for the FGGE.
3.2.3
The Panel stressed the importance of aircraft observations and the need for
obtaining more information of this kind from the equatorial tropics and the southern hemisphere. This potential should be used to a greater extent by encouraging
the in-flight and post-flight collection of AIREPs, as well as by introducing automated methods for making, recording and transmitting aircraft meteorological data.
It noted the action which has been initiated by the' Secretary-General for conducting
a planning study with CBS, CAeM, CIMO and ICAO and interested Members for early
introduction of automated methods for AIREPs.
The Panel requested the Secretary-General to continue his efforts,
to increase the amount ·of aircraft weather reports available during
FGGE and to urge that maximum use is made of automated acquisition
methods (see also Section 3.5).

- 43.2.4
The Panel discussed the availability of data from merchant ships and aircraft in flight. The session was informed that the geostationary satellite operators
are preparing plans for the data collection platforms that will report via satellite,
and that the ships and aircraft are being taken into account in such a data collection system.
The Panel recommended that the Secretary-General consult with Members
and satellite operators on what measures should be taken to install data
collection platforms on ships and aircraft as a means of providing
more frequent and prompt collection of these types of observations.
The Panel noted that the night time observations in Africa south of the
Sahara and in remote locations in South America during the night are not available.

(i)

The Panel recommended that the Secretary-General request
Members involved to make all standard synoptic observations
during the operational phase of FGGE;

(ii)

The Panel recommended that the use of automatic stations should
be considered in these areas for the data collected from satellites; the Secretary-General should consult with Members and
satellite operators concerned regarding the introduction of
these systems.

3.2.6
Realizing the importance of observations in the tropics, and noting the
deficiencies in the network and difficulties in establishing the stations in this
region of the globe, the Panel believed that a meeting between potential VAP donors
and FGGE planners would be useful in co-ordinating the arrangement of support for
new upper-air stations in the tropics and other active regions, at least during the
period of FGGE. In this connexion, the Panel felt that the priorities for the stations required in this region could be determined by examining the FGGE needs. The
Panel suggested that the GAO, in consultation with the WWW Department, identify the
stations which are critical for FGGE and may require outside support from, for ex~
ample, the Voluntary Assistance Programme.
The Panel invited the Secretary-General to convene informal planning
meetings of potential VAP donor Members, prior to February 1976, to
develop integrated plans for the support of FGGE under VAP, with particular emphasis being given to the Special Observing Periods and the
"active" regions in the equatorial tropics.
3.2.7
The Panel discussed the need to 6btain reports, even from ships that are not
in the Voluntary Reporting Programme. Many of these ships would be research and
exped·iti.onary vessels in the tropics, the southern oceans and the polar regions
where continuing research programmes are already underway or will take place during
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FGGE. Observations from these ships can make important contributions to the FGGE
global data base. This is particularly true over the southern oceans and other
remote areas where the basic observing system is inadequate. Many of these research ships have the capability to make the required observations for
FGGE. Even if the observations are non-synoptic they can have a great value,
particularly if they coincide with the time of a satellite pass over the region
or even during the flight of constant-level balloons. It was also felt that
adequate communication procedures should be established for such ships to report
their observations and for their transmission on the GTS, if possible in a realtime mode, or at least reported late, so that they can be included in the Level
II-b data set.
The Panel recommended that:
(i)

The Secretary-General should inform the operators of research
ships and operators of other ships irregularly traversing
areas of sparse data coverage of the opportunities of participating in the Global Experiment and the potential for a
valuable contribution in this endeavour;

(ii)

The Secretary-General initiate a study to identify those ships
which are likely to be operating in data-sparse regions during
the tGGE, especially during the Special Observing Periods, and
arrange for the receipt of observations from these ships, if
possible through the GTS or through some delayed channel,to
ensure their use in FGGE;

(iii)

The Secretary-General invite ships in the Voluntary Reporting
Programme to make special efforts to take observations during
the Special Observing Periods of FGGE, particularly in the
equatorial tropics and other data-sparse areas.

3.2.8
The Panel was concerned about use of the term "dedicated ships" as requiring fixed position for ships contributing to the tropical-wind observing programme. It recognized that even oceanographic research vessels normally need to
pursue prearranged tasks and are not,likely to remain on fixed points for long
periods. Further, the notion of fixed positions might even dissuade participation
of some ship operators, if they are unable to occupy stations for extended periods.
What is desired is adequate sampling of the equatorial tropics.
The Panel recommenrlerl therefore that GAO's planning inclurle the
opportunity for both moving and fixed ships in either the research
or special ship category. Further considerations are included in
Sections 3.3.3 and 5.5.

3.2.9 . The ,Panel noted the natio-nal and agency plans and schedules for the launching dnn operation of both geostationary and polar-orbiting meteorological sCltellites.
Some of the schedule infor~ation is summarized in Section 9.2. The Panel recognized
the growing importance of meteorological satellites for both operational and research
applications. and noted that the FGGE would provide an unprecedented opportunity to
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demonstrate and evaluate the power of these systems, in view of availability for the
first time of complete, nearly continuous coverage of low- and middle-latitudes by
the five geostntionary satellites nn~ global coverage at least twice per day by
advancer! polar-orbiting satellites with improved sounding capabilities.
3.2.10 The Panel recognized the crucial role to be played by satellites in obtaining the global observations required to achieve the objectives of the FGGE. The
geostationary satellites will provide (1) visual and infra-red imagery, (2) wind
fields derived from cloud displacements and (3)a data collection system capable
of acquiring data from remote and mobile platforms. The polar-orbiting satellites
will provide.(l) visual and infra-red imagery, (2) multi-spectral radiance observations from which vertical profiles of temperature and humidity can be derived,
(3) sea-surface temperature observations and (4) data collection and platform
location. Each of the principal special observing systems for the FGGE depends on
a satellite data collection system as an essential component.
3.2.11 The possible need for special arrangements to obtain data from "blind orbits"
in time for operational use was pointed out. The Panel was informed that France is
planning to establish a ground station to receive data from the TIROS-N system for
transmission to ~ Washington for processing to obtain vertical soundings.
3.2.12 As a result of its discussions of the WWW Global Observing System, the Panel
had several general recommendations to make:

3.3

(i)

The Panel recommended that the Secretary-General should
request the countries operating the polar-orbiting and
geostationary satellites to do their utmost to acquire
all possible satellite data during the FGGE period;

(ii)

The Panel recommended that the JOC should provide the
required specification of the vertical and horizontal
resolution of satellite sounding data during the Global'
Experiment;

(iii)

The Panel recommended that the EC Satellite Panel report on
satellite wind extraction progress at the February 1976
Inter-governmental Planning Meeting for the FGGE.

The composite observing system in the equatorial tropics

3.3.1.1 The Panel was informed by the chairman of the JOC that, on the basis of recent studies, there was a need to revise the earlier specified composite observing
system for the equatorial tropics. The basis for this revision and recommendations
concerning the observing strategy are presented in the Report of the Informal Planning Meeting on the Development of an Observational Strategy for the Eguatorial
Tropics during the FGGL The concept of "active" and "inactive" regions with di Hering resolution requirements was introduced. The panel agreed to the revised reguirements, the details of which are summarized in Table 3.3.1 and Figure 3.3.1
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Table 3.3.1
WIND REQUIREMENTS IN THE EQUATORIAL TROPICS (lOoN - 100S)*
(During the two Special Observing Periods)

.- ..

_.-

Stratosphere

Horizontal
resolution

Vertical
resolution

4000 km

3 levels

1

350 km
or
500 km

5 levels

1

5 levels

2

500 km
or
700 km

5 levels

1

5 levels

2

Number of
obs/day

Troposphere
~c!i ye_ r~g.!.o!!. s

.!.n.2c!iye_r~g.!.o!!.s

* The requirements stated above replace the ones given in the GARP Publications
Series No. 11 (paragraph 5.2.2{i» and in the report of the eighth session of
the JOC (paragraph 4.2.4).
3.3.1.2 These new requirements replace those given in GARP Publications Series No. 11,
paragraph 5.2.2(1). The Panel approved the proposed configuration of the composite
observing system for the equatorial belt which is being planned to consist of:
An enhanced WWW surface-based observing network with twice daily
radiowind soundings at all stations.
A carrier balloon system (about 80 balloons with 80 dropsondes on
each) •
About 50 tropical wind observing ship stations (including research
vessels with vertical wind-finding capability).
Five geostationary satellites providing winds derived from cloud
displacements.
Commercial aircraft, with an increased effort to collect data from them
(including possible use of automated data collection for later readout
and/or data relay via geostationary satellite).

WEST

ElS'l'

o

~-:~~ I
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o

80 11
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1I
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FIGURE 3.3.2 - PRELIMINARY DEFINITION OF THE "ACTIVE" (HATCHED) AND "INACTIVE" (BLANK)
REGIONS IN THE EQUATORIAL TROPICS DURI\'(; THE TWO SPECIAL OBSERVING PERIODS

I
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3.3.2

WWW surface-based network
-------------

3.3.2.1 The Panel agreed on the following:

(i)

The importance of implementing upper-air wind observations included
in existing WWW plans and of up-grading the number of observations
per day for those below FGGE requirementsi

(ii)

The need to identify specific communication problems through
intensive monitoring and then of bringing communication links
in the tropics to planned performance in time for FGGEi

(iii)

That in those instances where permanent stations cannot be
established, temporary activation of upper-air wind observations
at key tropical stations should be considered for FGGE.

3.3.2.2 The Panel urged that the U.S.A. continue to evaluate the feasibility and
acceptability of the relay of data from remote land stations via satellite.
The Panel requested the Secretary-General to bring to the attention
of Members the significance of contributions to this component of
the observing system and invite them to indicate their intentions
of possible contributions at the February Inter-governmental Meeting.
3.3.3
3.3.3.1 A major result of the revised observing strategy is the increased emphasis
on ships capable of making surface and upper-air wind observations in the equatorial
tropics. A requirement for about 50 such ships was identified. As noted in
Section 3.2.8, the Panel expressed concern that use of the term "dedicated ships"
might imply more serious constraints upon ship position and concurrent research
activities then is necessary. For this reason, the term "Tropical Wind Observing
Ships" was introduced and defined as follows:
A TWOS is a ship equipped to make regular (preferably twice daily)
observations of tropical winds to a level of at least 100 mb, and equipped to
transmit the information received preferably in time to form part of II-a data
sets, but at least in time to form part of the II-b data set.
Certain TWOS will be vessels primarily carrying out other tasks, such as
oceanographic research. Others will have the wind observatjon as their primary task.
and mayor may not be secondarily making other observations.
3.3.3.2 To facilitate the participation of ships with additional but compatible
missions. the Panel requested the JOC and GAO to develop a well-reasoned network
design and co-ordination plan that allows flexibility for reasonable movement of
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research vessels. Information regarding the required ()bservations and instrumentation also should be included as a part of the documentation requesting contributions of these platforms. Additional specific recommendations concerning Cl reasonable approach to potential contributors are included in Section 5.5.
3.3.3 . 3 The Panel urged Member countries to make their intentions to contribute
addi tional ships known as soon as possible, preferably at the Inter-governmen,tol
Meeting in February.

3.3.4.1 The Panel was provided with a detailed document reporting on the current
status of the development and testing of the carrier balloon system (CABALS) by the
U.S.A .. The Panel concluded that this system remains the best available option for
obtaining additional extensive coverage of win~ fields over the entire equatorial
tropical area, and encouraged the U.S.A. to continue to pursue this programme.
3.3.4.2 The panel noted the proposed configuration of the
as set forth in Appendix D.

tABALS system for FGGE,

3.3.4.3 While the U.S.A. currently is proceeding with the technological development
and intends to implement a large part of the system contingent upon the successful
completion. of the development programme, it was emphasized that a number of significant contributions by other countries will be essential to the implementation of
the total international system recommended by the JOC. The major elements of the
system/and identification where possible of proposed participation, are summarized
in the table of Appendix D.
3.3.4.4 Having taken note of the present situation of the European METEOSAT programme concerning the support it will bring to the carrier balloon system (CABALS),
no apparent difficulty exists on the technical side. However, recent information
given to ESA on the subject of data processing shows that supplementary funding
for data management and processing - not included in the initial programme- now
appears necessary in order that METEOSAT will be able to give full support to the
CABALS.
The Panel recommended that the Secretary-General draw the attention
of the responsible authorities of the METEOSAT programme to the
data processing needs for support to the CABALS programme, so that
Cl solution may be reached in goor! time for FGGE.
3.3.4.5 The Panel noted the dependence of the CABALS upon the pattern of the wind
field at the 30-mb level to achieve the desired distribution of balloons in latitude and longitude, to include the probability of a given balloon remaining in the
zone of interest through its operational period of up to 60 days. The Ddta System
fest now being conducted from Kourou should yield useful data in this regard. The
Panel also noted the recommendation of the informal planning meeting*that a small
number of balloons, similar to those flown for TWERLE, be flown at the 30-mb level
from launch sites in the equatorial region, in order to obtain further data concerning the wind field.
• Informal Planning Meeting on the Development of on Observational Strategy for the
Equatorial Tropics during the FGGE (JOC-XI, Appendix ~).
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3.3.4.6 Concern was expressed of the need to m1n1m1ze the hazard to aircraft that
carrier balloons might cause. The following points were made:
(i)

The normal operational altitude of the carrier balloon will
be between 30 mb and 50 mb,above the normal flight level for
civil aviation;

(ii)

The present plans for the CABALS include command cutdown capability
via either or two communications channels, plus a backup automatic
system.

The Panel urged that the CABALS operator initiate plans and/or discussions
to:

(i)

Arrange for the launching State to issue NOTAMS over aeronautical
communications channels of the launching of each carrier balloon;

(ii)

Ensure that the experiments be carried out strictly within the
tropical zone, and that the carrier balloons be flown higher than
the 50-mb level;

(iii)

Develop, in conjunction with civil aviation authorities, criteria
for the cutdown of balloons that stray beyond the tropical zone
and altitude region for which their operation is intended, so as
to assure that they will not encounter civil aviation traffic;

(iv)

Provide over aeronautical and/or meteorological communications channels, as may be required by civil aviation interest, daily data
on current positions and altitudes of balloons ond their projected
positions 12 hours and 24 hours later.

3.3.5
The Panel was informed that there existed other systems which offered a
potential for obtaining wind information in the equatorial tropics. -Aircraft dropsondes were used successfully during the field phase of GATE and might be useful
in FGGE, especially if alternatives had to be sought to the primary tropical wind
systems described above. Additionally, an "upsondes" system (a radiowind sonde
system which utilizes many of the principles of the carrier balloon system) was
suggested as of possible beneficial use for wind-finding from ships or remote tropical land locations (see also Section 3.6).
----. -- - ... --T-he---P-ane-l-re-c-ommende-d-further -s-tuay ana' cJevelopmenf 'o-f-fnese

-systems- -- --- ---

to ascertain their utility in FGGE, either to supplement or as a
back-up alternative to present plans.
3.4

The composite observing system in the southern hemisphere

3.4.1
The Panel approved the proposed configuration of the composite observing
system for the southern hemisphere which is being planned to consist of:

--------
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An enhanced WWW surface-based observing network with twice-daily
radiosonde and radiowindsonde soundings at all stations;
Geostationary and polar-orbiting satellites with appropriate systems
for obtaining reference level data and the capability for serving
as a communications medium for mobile and fixed remote platforms;
0

0

Drifting buoys at 1 OOO-km intervals between 20 5 and 65 5 to make
measurements of surface pressure and temperature, at a minimum, and
with a capability for transmitting the data via the TIROS-N satellite;
Constant-level balloons (300.appropriately spaced to be operated during
each of the Special Observing Periods) to determine winds at the 200-mb
level;
Mobile merchant, research and expeditionary ships to provide surface
and upper-air data in data-sparse regions;
Commercial aircraft, with an increased effort to collect data from
them (including pos;ible use of automated data collection for later
readout and/or data relay viageostationary satellite).
In considering the operation of the various elements of the composite system, the Panel agreed that the considerations expressed in paragraph 3.3.1 apply
here, as well.

3.4.2.1 The Panel noted the status of the implementation of the constant-level
balloon project, whose goal is to maintain during the two Special Observing Periods
a fleet of about 300 constant-level balloons carrying meteorological instruments
and a telemetry beacon, as evenly distributed as possible between 200 5 latitude
and the South Pole.
3.4.2.2 Four countries are actively engaged in a co-ordinated effort to develop
plans to implement the FGGE constant-level balloon system, as follows:
France is planning to provide the necessary balloons.

France will under-

take to:

(i)

Fabricate 600 constant-level balloon envelopes;

(ii)

Ship the balloons to the launching sites and conduct launching
operations;

'-

(Hi)

Negotiate launching facilities with the Member States interested
in participating in this programme;
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(iv)

Acquire the raw data as transmitted by the satellite operator
(NOAA);

(v)

Process the data for the purpose of extracting the meteorological
parameters and transmit these to the GTS or according to the
procedures of FGGE.

Iran is planning to:

(i)

Fabricate and ensure quality of 600 sets of balloon electronic
equipment;

(ii)

Fabricate and calibrate 600 meteorological sensor assemblies;

(iii)

Ship this equipment to the selected launching sites;

(iv)

Assemble on site and test 600 payloads before launching.

Argentina and New Zealand are planning to provide launch facilities and
personnel to assist in the launchings.
3.4.2.3 The measurements from all balloons would be collected by the ARGOS Data
Collection and Platfo~ Location System of the U.S.A. polar-orbiting meteorological
satellites of the TIROS-N series, which are to become operational in 1978. The
ARGOS equipment on board TIROS-N and similar satellites is designed and built by
CNES of France, under an agreement with the U.S.A. space agency (NASA) and meteorological agency (NOAA).
3.4.2.4 In addition to the development of the space segment already undertaken by
the U.S.A. and France, the implementation of the constant-level balloon system for
FGGE involves the following operations:

(i)

Balloon sub-project;

(ii)

Payload sub-project;

(iii)

Satellite operations;

(iv)

Data processing.

3.4.2.5 Furthermore, the Panel was informed of the revised schedule (see Section 9.2
and Appendix E).
The nature of the project requires a co-ordinating agency, and the Panel was
informed that such an agency would be appointed by all participating countries.
The Panel recommended that a co-ordinating agency for the constantlevel balloon sub-programme be established as early as the beginning
of 1976, and that the composition of this agency should be:
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(i)

A project manager with staff from countries contributing
to the system;

(ii)

A part-time consultant from the GARP Activities Office*.

3.4.3.1 The Panel reviewed the situation concerning the drifting buoy system and
noted the report of the informal planning meeting, held in the United Kingdom
during July 1975. In particular, the encouraging response from some nations who
have indicated an intention to make substantial contributions was welcomed. Nevertheless, these intentions still require financial approval within the respective
countries, and even if they come to fruition fully there is still a need for additional commitments to the buoy programme. In particular, definitive deployment
offers are required, preferably by the time of the February 1976 Inter~governmental
Planning Meeting, in addition to offers for at least the purchase of some 100 buoys
(see also Section 8.2 of this report for further details).
3.4.3.2 The Aanel agreed with the suggestion of the recent informal planning meeting that some additional OSSE dealing with buoy array irregularities would be very
helpful.
The Ranel recommended that the JOC should consider the following
additional experiments:
First, the effect of a large gap in a regular network with 1 000 km
spacing should be studied for two cases:

(i)

There are no buoys at all in the gap;

(ii)

There are buoys in the gap, but at an increased separation
of around 2 000 km.
o

0

For these purposes, the gap could again be between 80 Wand 140 W,
with the array extending from 200 S to 65 0 S.
Second, the effect of the numerous small gaps likely to occur
could probably be simulated with a regular array of buoy data
from points spaced approximately 2 000 km apart.
3.4.3.3 The Panel reviewed the buoy system implementation plan, as presented by
the informal planning meeting, and indicated its general approval of the plan.
Specific comments and decisions are noted below.

* Preferably the same consultant as for the Drifting Buoy System.
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3.4.3.4 It was agreed that OSSE and work on an assessment of the buoy array need
to be co-ordinated by the Ranel and by JOC, with assistance from SCOR/SCAR Working
Group 38 and SCOR Working Group 47. In particular, assistance from SCAR for the
preparation of deployment plans was considered valuable. The Ranel also agreed
that the roc International Group for the Southern Oceans could be helpful in
developing a deployment plan for the drifting buoy system.
3.4.3.5 The need for a co-ordinating agency for both the planning and implementation phases was recognized.
The Panel recommended that the buoy co-ordinating agency should:

(i)

Prepare a plan of buoy distribution and co-ordinate delivery
of buoys to deployers;

(ii)

Prepare the deployment schedule;

(iii)

Co-ordinate training of personnel from deployment platforms;

(iv)

Co-ordinate the array deployment;

(v)

Have the responsibility for monitoring and adjusting the
array as it develops and for communicating with deployers
to provide the desirable information to them.

The 8anel recommended that the co-ordinating agency should be
established early in 1976 and should include the following components:
(i)

A project manager with supporting staff from one or more
of the major buoy producers (e.g., Canada, U.K.);

(ii)

Seconded experts (at least part time) from other contributing
countries;

(iii)

A part-time consultant from GAO*.

3.4.3.6 The Panel agreed that the buoy data management system test should be undertaken in 1977, and co-ordinated by the GAO (since this test is essentially quite
different from the specific tasks given for the co-ordinating agency referred to
in the paragraphs above).

* Preferably this should be the same consultant as for the Constant-Level Balloon
System.
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3.4.3.7 The Ranel noted that the informal planning meeting had identified a need
for a plan for the collection, distribution and archiving of oceanographic, meteorological and engineering data not included in the FGGE Level II-b set. The Panel
agreed that action would be useful in this area for many, if not all, of the special systems, and decided to review this matter, for all systems, at its next
regular meeting.,
3.4.3.8 The Panel gave particular attention to the use of FGGE buoys for oceanographic purposes and the use of oceanographic buoys for FGGE purposes. It was
agreed that both uses should be maximized, as, long as the integrity and resource
base of the FGGE programme were not jeopardized.
3.5

Special automatic aircraft observing system

3.5.1 The Panel was informed of the status of the development of the special
automatic aircraft observing system and of the experience gained by using the
partially automated data collection system in GATE. The Panel was also informed
of the involvement of such a system in the DST (see Section 4.2 below).
3.5.2 Evidence presented showed that even incomplete automation of the aircraft
data collection provides an opportunity to significantly increase the number of
reports available.
3.5.3
It was noted that by the time of FGGE, even more considerable scope for
further improvements may be offered. This relates to the possibility of collecting data from aircraft via a geostationary satellite, thus eliminating the problem
of organizing the data collection by surface-based means (intermediate storage,
mailing, etc.).
3.5.4
In this connexion, it was indicated that a programme is underwqy in the
U.S.A. to develop a practicable instrumentation to implement the fully automated
air report collection system via satellite, and it is expected that the first tests
may be carried out by the third quarter of 1976.
3.5.5 The Panel expressed the.view that the automated aircraft data collection
would benefit not only the FGGE, but on a long-term basis the operational meteorological services throughout the world.
3.5.6 Therefore, the Panel agreed to endorse the proposed system for automated
collection of AIREPsas an important part of the FGGE observing system, and assign
high priority to its implementation.

(i)

The AJnel requested the Secretary-General to invite Members
and international organizations concerned to intensify efforts
to introduce automation in making and transmitting meteorological information obtained from aircraft;

- 17 (ii)

The Panel also requested the Secretary-General to provide
Member countries and international organizations with the
information which may be needed by them in making the
appropriate decisions.

3.5.7
The Panel considered the criteria for the selection of areas and routes
having high priority for the FGGE.
The Ponel endorsed the following list of priorities:
(i)

Tropical areas;

(ii)

Southern hemisphere;

(iii)

Northern hemisphere oceans.

The Panel requested the GAO of the WMO Secretariat to develop a
detailed list of flights to be recommended for data collection
during FGGE.
3.5.8
The Panel emphasized the importance of a co-operative programme between
all geostationary satellite operators to receive data from aircraft, and felt that
those operators should be approached so that they could consider the establishment
of such a programme.
The Panel requested the Secretary-General to arrange for
geostationary satellite operators to be provided with the
information regarding the required channel capacity for the
data collection from the aircraft.
.
3.6

Navigation wind-finding systems

3.6.1
The Ponel agreed that the accurate determination of winds in the equatorial
tropics, and elsewhere in data-sparse regions, is essential to the success of the
FGGE. Several new wind-finding systems based on the retransmission of navigation
aid (Navaid) signals were used extensively for the first time in GATE. Since the
termination of the field phase of GATE, much experience has been collected by the
participating countries on quality and utility of the data obtained by these different Navaid systems.
3.6.2
The Ponel considered that the plan of the GAO to arrange for a preliminary
assessment of the various navigational aid systems for wind finding is desirable.
It was proposed that organizations with experience in the use of such systems be
queried by correspondence and that information on their experience be collected
as soon as possible, with the view to developing a list of participants and a time
for a meeting on this subject. The Commissioh for Instruments and Methods of
Observation (CIMO) also should be invited.

- 18 3.6.3
The Panel recommended that the group of experts be requested also to investigate the feasibility of the "upsonde" system mentioned in Section 3.3.5, and
to identify instrumentation systems that might be suitable for purchase and installation on the T:ropical Winds Observing Ships discussed in Sections 3.3.3 and
5.5.
3.6.4 The Panel noted the great importance of having the Omega network of stations fully operational during the FGGE operational period in order that the
carrier balloon, some special wind observing ships and other systems that may use
navigational wind-finding techniques may be fully effective. The Panel also noted
that there remain large uncertainties to the establishment of· the projected
Australian station.
.
The Panel requested the Secretary-General to approach the
Government of Australia, which is currently considering
establishment of the required station, url!ling that the
extremely important role in FGGE of the proposed Australian
Omega station be given every consideration, and emphasizing
that an early decision, in time for the February Inter-governmental Meeting, would greatly assist the international planning for the FGGE.
3.7

Special code forms

The Panel recognized that special arrangements have to be considered for
the transmission of data from the special observing system components if they are
to be handled expeditiously by the GTS and other data transmission, analysis and
retrieval systems. These include, for example, data from drifting buoys, carrier
balloons and constant-level balloons.
The panel reguested the CBS to consider the question of code forms
for transmission of data from the special observing systems and
take action to develop such codes, using the specifications appropriate to the particular component of the system.
3.8

Data set for climate research

3.8.1
At its first session, the P·anel requested information on additional data
requirements for the FGGE to meet some of the needs of those working towards the
second GARP objective,that is to develop a better understanding of the physical
basis of climate.
3.8.2
In response to this request and to a recommendation of JOC, a meeting was
held in Boulder, Colorado, in July 1975. A report on this meeting was distributed
to the Ponel. The Panel agreed to defer decisions with respect to the impact of
the second GARP objective upon the FGGE until the scientific aspects had been dealt
with more thoroughly by the JOC.
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However, the ~anel considered it wise to emphasize that the primary focus
of the FGGE was upon the ~irst GARP Objective. While much of the data collected
can and will be anaiyzed for climate studies, and while in some cases relatively
small increases in the FGGE requirements for data acquisition and data handling
will yield large increases in the utility of FGGE data to climate studies, it was
important that during FGGE such consideration should not lead to the deflection
of resources from programmes central to the main objectives of the Experiment.
4.

THE DATA MANAGEMENT SYSTEM

4.1

The FGGE data management system

4.1.1
The Ranel reviewed the recommendations made by the Meeting for the Development of a Data Management for the FGGE (GARP Special Report No. 16). The Panel
endorsed the concepts developed by the meeting with the elaborations given below.
4.1.2
The Panel specifically endorsed the statement that the Level lI-a data set
at each WMC should be as complete as possible.

4.1.3.1 The Ranel considered the recommendation for the establishment of one
Level II-b collection and processing centre. In this connexion, the Poanel felt
that this would hest solve the problem of the Level II-b set production providing
the most natural and reliable access to the data.
4.1.3.2 However, the Panel recognized the need to elaborate further the Level II-b
data f~ow scheme presented in the report mentioned above, with the aim to facilitate
the task of the Level II-b centre. This can he done by establishing several subcentres to collect the Level II-b surface-based data originating from their areas
of responsibility. The modified scheme is shown in Figure 4.1.3.2.
4.1.3.3 The ~anel recommended the elaboration of the FGGE Level II-b data flow, as
shown in Figure 4.1.3.2, and suggested the following:
(i)

The National Meteorological Centres (NMCs) located within the
area of responsibilit~of a sub-centre should send to this centre,
upon request, their missing data, delayed data and such data which
are not normally exchanged but required for the FGGE. Each subcentre should undertake the responsibility to produce a set of
these data collected in delayed time, and then forward it to the
Level II-b centre. Data will normally be sent by mailj

(ii)

The proposed Level

II~b

centre should have the following functions:

Concerning WWW GOS surface-based data:
To collect all data which should be included in the FGGE
Level II-b data set, but are not received via the GTSj

* These areas should not necessarily coincide with the WMO Reqions I-VI.

~
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To merge these data with those received via the
GTS;
To collect all satellite and special observing systems data
from data producers;
To evaluate, check the Level II-b data set and arrange for its
internal consistency;
To request for missing data, as necessary;
The Level II-b centre should be attached to a WMC or an advanced
National Meteorological Centre, so that the telecommunication
facilities provided by the Main Trunk Circuit and existing
computer facilities could be used.

(iii)

4.1.3.4 The Panel also considered the alternative data flow scheme shown in
Figure 4.1.3.4. This involves splitting the Level II-b centre functions into two
parts: one for collecting surface-based data and the other for collecting data
from satellites and special observing systems. If this alternative is chosen, it
must be investigated how centres A and B would forward the data for archiving, and
whether centre B needs to be on the GTS.
4.1.3.5 The Panel requested the Secretary-General to consult with Members operating
large data processing centres and with agencies such as ECMWF, regarding the possibilities of the relevant centres to operate in the capacity'of aLevel II-b centre
and to report to the Inter-governmental Planni~g Meeting on the results of these
consultations.

4.1.4.1 The Panel expressed the view that the requirements stated in the report of
the MJeeting for the Development of a Data Monagement JJlan for FGGE (GARP Special
Report No. 16, paragraph 5.4.2.2) may provide a basis for more accurate estimates,
but a more deliberate examination of these requirements is needed.
4.1.4.2 The Panel recognized the complexity of this task since the requirements
depend to a great extent on the volume and format of data which will be forwarded
. to the Level II-b centre by the data producers.
(i)

The Panel recommended that the GAO of the WMO Secretariat
consult with the WMCs and certain advanced NMCs on the
subject of the level II-b data and a more detailed study
of the required estimates be submitted sufficiently in
advance of the Inter-governmental Meeting in Februa~v
The engagement of a consultant may be needed for this
purpose;
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(ii)

4.1.5

The Panel recommended that a meeting on the Level II-b
data production be organized before the April 1976 Data
Management Meeting, with the participation of representatives of those countries and/or agencies which would be
willing to take part in the production of the Level II-b
data set.

Detailed scheme for the collection of the Level II-b surface-based data

--------------------------~--_._-----

4.1.5.1 The Aanel felt that a detailed scheme for the collection of Level II-b
surface-based data cen be elaborated despite some uncertainty regarding the
Level II-b centre identification and the general data flow scheme. In particular,
the following problems need to be considered:

(i)

Detailed specifications of data to be collected by each area
sub-centre as to origin, volume, data flow, etc. for missing
data, delayed data and data not exchanged globally in real time;

(ii)

Principles of the real-time monitoring system on the understanding
that the FGGE data collection and monitoring should be closely coordinated with the WWW monitoring scheme; this hopefully will lead
also to gradual improvement of the Level II-a data collection;

(iii) Detailed schemes for the data collection from ships;
(iv)

Aircraft data collection scheme, including automated collection
of AIREPs.
The panel recommended that meetings of small groups of experts
be convened early in 1976 (before the FGGE Data Management
Meeting in April (see paragraph 4.1.9.1 below)) to consider
problems mentioned in (i) to (iv) above.

4.1.6
The Panel recommended that the preparation of various types
of level II-b data be accomplished as much as possible by
the respective agencies responsible for data processing.

The Panel noted that although the general features of the collection of
the carrier balloon, constant-level balloon and buoy data appear evident, there
is a need for a further elaboration of the data management schemes for these subsystems. This refers especially to the carrier balloon data collection system,
since the very nature of this system requires a close co-operation of the
satellite operators in data processing and exchange.

- 22The Panel recommended that a meeting of a small group of
experts be organized to consider this matter as soon as
the commitments regarding the special observing system
will be taken.
4.1.7

Level II-c data sets
---------

4.1.7.1 The Panel agreed that the Level II-c data set should include data for
climatic investigations collected in a delayed mode. These da~ will be included
neither in the Level 11-0 nor the Level II-b data sets.
4.1.7.2 Whilst it was agreed that agencies which plan to produce Level II-c data
should also carry the responsibility for the collection, quality control and mailing of these data to the WDCs, the Panel felt it necessary that these functions be
accomplished according to the standard procedures. Formats of data should also be
agreed upon. The Panel noted that existing information on the basis of which these
procedures could be developed is sufficient.
The Panel requested the JOC to arrange for prOVUlon of
detailed speci fications of the Level II-c data sets and
identification of their possible producers.

The ~anel recommended, for planning purposes, that the Level II-b
data set be produced as soon as possible, but not later than
45 days after observation, on the understanding that this
represents a compromise between getting the maximum possible
amount of data and the data storage problems.
4.1.9
4.1.9.1 The Panel noted that the problems identified above will require an overall
consideration by a group of experts on data management, similar to the group which
met in April 1975. Furthermore, as a result of the Inter-governmental Meeting on
the FGGE, the information on the national commitments will be available and, therefore, the data management schemes can be elaborated using a more reliable basis.
The panel recommended that a second meeting of experts on
data management be organized by April 1976, that is, before
the next session of the Panel, with the following main purposes:
(i)

To review the results of the small meeting of experts
which sh"ould be dealing with the various aspects of
the FGGE data management planning (see paragraph 4.1.5.1
above) ;

(ii)

To produce an up-dated version of the FGGE data management
plan.

- 23 4.1.9.2 The panel noted that the data sets collected during the FGGE would include
both oceanographic and meteorological parameters, and it was recognized that the
IOC Working Committee on International Oceanographic Data Exchange could be helpful in developing a data management plan.
The Panel recommended that the Secretary-General invite
a representative from the IOC to participate in the
development of the FGGE Data Management Alan.

The Panel recognized that some degree of superV1S10n or control will be
required in order to ensure that level III-b data sets will be of suitable quality
for archiving appropriate utilization and to limit the volume of data to a .reasonable amount.
The Panel recommended that JOC should give consideration
to the establishment of a Board of Review to exercise a
supervisory function for Level III-b data.
The Board will need to include suitable experts in the field of numerical
modelling nominated by JOC, and also representatives of the archiving centres
(WDCs) nominated by countries. Some suggested considerations, with which the
Board would need to concern itself, are:

(i)

Time span of data set; for example, one of a few weeks would be
preferable to one of a few days;

(ii)

Optimization of the combination of data sets to be archived,
bearing in mind:
(a)

Time periods covered by the data sets;

(b)

Assimilation methods used to produce the sets;

(c)

Models used for assimilation (physics, vertical and horizontal
resolution, etc.);

(iii) Technical quality of the procedures used to produce Level III-b sets;
(iv)

Time frame within which the Level III-b sets can be produced should
fit into the overall time frame of theFGGE;

(v)

Capacity of the archival system to accommodate the amount of data
involved.
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4.1.11
The Panel placed considerable importance on the data management system as
a vital element of FGGE, and considered that the development of a data management
plan had to receive high priority.
The Panel requested the Secretary~General to keep the ~anel
informed on the measures taken regarding the development of
the FGGE Data Management Plan.
4.2

Data systems test

4.2.1
The Panel was advised on the status and progress by the United States on its
conduct of the data systems test. In this test, advantage was taken of the availability of experimental satellites to permit the integrated testing of most of the elements involved in the United States activities planned for FGGE. Data from the experimental satellites were collected, processed and combined with WWW data to produce
level II and Level III products. Numerous technical and operational problems were
encountered in the conduct of these tests. These problems included the reliability
of the communication links, limitations of the data-processing systems for the newer
satellit'e experimental systems and in the numerical model data assimilation and analysis schemes. The early identification of these problems has provided ample opportunity to correct these problems during the preparation for FGGE*.
The ~anel recommended that data systems tests of sub-systems
and interfaces be conducted by participating countries at the
earliest opportunity. Such tests should be incorporated into
plans and schedules of activities for the periods in advance
of and during the build-up phase of FGGE, and be constructed
to check both the national ac~ivity and the external interfaces
(see paragraph 9.1.3 for additional discussion).
5.

OCEANOGRAPHIC PROGRAMMES

5.1

Joint ocean-air activities

The Panel considers that the First GARP Global Experiment has a significance
beyond the purview of meteorology alone. It offers not only the possibility of a
comprehensive data set for atmospheric scientists, but it provides an unparalleled

*Note:

The Panel recommended that countries planning to operate FGGE observing
systems in the tropics consider participation in the U.S.A. DST in January
and February 1976.

- 27 opportunity for oceanographers to study the response of the ocean to atmospheric
forcing. The Panel agreed that the growing awareness of the nature of the oceanatmosphere coupling suggests the advisability that oceanographers and meteorologists
consider how to best plan joint observal~onal and research programmes in areas of
common interest.
5.2

Equatorial oceanographic studies

5.2.1
The Panel noted that both the statement submitted by the SCOR representative
to the Panel and the statement by Members of the Hydrometeorological Service of the
U.S.S.R. submitted to the JOC draw particular attention to the need for oceanographic
studies in the tropical zone.
5.2.2
There is evidence of a particular sensitivity of the atmosphere to the
nature of the tropical oceans. Mutually advantageous and mutually supportive observational programmes involving meteorologists and oceanographers could be designed
for these areas.
5.2.3
Therefore, the Panel welcomed the initiative of SCOR WG 47 in establishing
ad hoc panels for the equatorial Pacific and for the equatorial and MONEX areas of
the Indian Ocean, and expressed the hope that a similar ad hoc Panel for the
equatorial Atlantic would soon be formed. The Panel also welcomed the information
that a SCOR Working Group is planning to establish a Panel on Equatorial Ocean
Models.
. The Panel recommended continued close collaboration between
JOC and appropriate oceanographic bodies during the further
development of FGGE planning, in particular with respect to
the equatorial regions and the MONEX areas.
5.3

Sea-surface temperature observations

5.3.1
Global observation of sea-surface temperature is a vital requirement for
the FGGE. It is unlikely that ships and buoys will provide adequate coverage, and
use should be made of remote sensing capabilities. However, satellite data do not
at the present time yield determinations of quality adequate to meet FGGE requirements.
The Panel recommended that a consultant be engaged by GAO to
advise on how to develop a comprehensive data set for seasurface temperature. In special cases, this can include
remote sensing from aircraft. In particular, the consultant should be charged with reporting upon the state of
various verification studies, now underway, on satelliteobtained sea-surface temperatures.
The Panel further recommended that the JOC re-examine the
requirements for sea-surface temperature with respect
to such questions as:
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5.4

(i)

What accuracy and what precision is required;

(H)

What timing or time-averaging is required;

(Hi)

What areal averaging is required.

Upper ocean mixed layer studies

5.4.1
It has been pointed out that within the context of the GARP First Objective,
the most important oceanographic processes are vertical processes in the upper layer.
Valuable studies of these processes are actively being pursued, both within and outside the framework of GARP. There seems no need to emphasize them during the FGGE,
except in those regions where the processes may be atypical and, at the same time,
where the supporting atmospheric data are substantial~y enhanced during the period
of the 6xperiment.

(i)

(H)

5.5

Tropical '"find

The Panel recommended that studies of upper-layer
dynamics be conducted during the FGGE:
(a)

In equatorial regions, particularly where
there are equatorial undercurrentsf

(b)

In the Arabian Sea, in conjunction with MONEXi

The :Panel recommended that:

(0)

IOC andWMO be invited to arrange through the
IGOSS programme, and in co-operation with the
FGGE Inter-governmental Panel, -for incorporation
of BATHY and TESAC in the data management plan
for FGGE;

(b)

During the FGGE Special Observing Periods, it would
be desirable that BATHY and TESAC be increased from
2 to 4 observations per day, especially in the areas
of MONEX, the tropics (between lOoS and 100NL and
in the southern oceans.

Oserving Ships (TWOS)

5.5.1

The requirement for 50 ship stations to make wind profile observations in
the tropics during each of the two SOPs is a severe one. It is therefore necessary
that nations be approached through all probable channels.
The Panel recommended that the Secretary-General promptly
address Members and international organizations concerned]
such as SCOR, FAO, ICS, IOC and yacht owners associations,
with a view to obtaining their co-operation in arranging
for ships to participate in the Tropical Wind Observing
Ships Programme. The letters should include the following:
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(i)

Individually, ·oriented comments identifying the advantages
of GARP and the FGGE to the clients of the particular agency.
Often supply of a ship may simply be a matter of rescheduling
. a previously planned activity;

(ii)

A statement of the minimum programme requires, for example,
the launching of Omega sondes and the taking of sea-surface
temperature;

(iii)

A statement that oceanographic programmes are being designed
which may be, but need not be, joined. These other programmes
will include both multi-ship, co-ordinated experiments and
independent one-ship experiments;

(iv)

A statement to the effect that even if the contributor
is unable to provide all, or even any, of the scientific
equipment or trained s~ientifie personnel, the contributionof a manned ship will, nevertheless, be welcome,
provided that the ship is able to accept appropriate
equipment and personnel from another contributor;

(v)

Notice of the February 1976 meeting, and a carefully
worded statement, pointing out the advantag~to the
planning which are gained if responses could be obtained
by that time, but not leaving the impression that favourable responses after this time would be scorned.

5.5.2
5.5.2.1
It is expected that some TWOS will have the wind observations as their
primary task and mayor may not be secondarily making other observations. Other
TWOS will be vessels primarily carrying out other tasks, such as oceanographic research. The Panel recognized that even oceanographic research vessels normally
need to pursue prearranged tasks and are not likely to remain at fixed points for
long periods. Furt~er, the notion of fixed positions might even dissuade participation of some ship operators, if they are unable to occupy stations for extended
periods. This feature'could be compensated for by appropriate positioning of the
TWOS. The Panel considered that a flexible system should be devised for utilizing
ships to obtain an adequate sampling of the equatorial tropics.
The Panel recommended that the Secretary-General's planning
include the opportunity for both moving and fixed ships in
either the research or special ship category.
5.5.2.2
Replies to the letters to national and international agencies referred to
in paragraph 5.5.1 hopefully will be replied to before the last quarter of 1976.
Meanwhile, progress in the design of the oceanographic research programme should
be made during meetings of CINCWIO (the IOC Co-operative Investigation of the
Northern, Central and Western Indian Ocean) IN~EX and several ad hoc panels of
SCOR Working Group 47. On this basis, a joint meeting on oceanographic research
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plans, sponsored by JOC, could be held in late 1976 to prepare a draft plan for MONEX
and the equatorial regions of all these oceans. This will allow time for research
ships scheduling at the responsible research institutions during 1977. After MONSOON77, more information will be. availablE:!, so that some modi ficotionsin the draft plan
may be made during early 19'780 in: time for adoption of the definitive plan in mid-1978.
5.5.2.3
All vessels" of both non-research categories, should expect delivery of
Omega sonde system during 1977, so that they may conduct preliminary intercalibrations
and systems tests during the build-up phase of FGGE.
6.

RELATED PROJECTS AND OBSERVATIONAL EXPERIMENTS

6.1

The Monsoon Experiment (MONEX)

6.1.1
The Panel was informed that plans existed or were being formulated for a
number of investigations. in the Indian Ocean area to take place before MONEX (1979).
Some of these were within the GARP Monsoon sub-programme, others were not. Examples
included Monsoon-77) INDEX and efforts associated with the IOC CINCWIO.
The Panel noted also that the JOC was continuing to develop and review
detailed plans for MONEX.
The Panel encouraged the JOC to accelerate this effort, so that interested
countries could consider and plan their participation in a timely manner.
The Panel recommended that the GAO of the ht10 Secretariat
undertake a liaison role to ensure that plans for and
results from these investigations be mutually exchanged,
including plans for MONEX. To assist this exchange, the
Panel. recommended to JOC that a conference be convened at
a suitable time, before MONEX plans are made fully final,
at which results of programmes carried out in the area
be reported on and discussed.

of

6.1.2
In the light of the information received, the Panel considered that studies
suggest significant correlation between secr surface temperature in the Arabian Sea and
rainfall in parts of India.
The Panel· recommended that MONEX planning include examination
of the desirability~f studies of the evaluation of the oceanic
mixed layer in the Arabian Sea.
6.1.3

West African monsoon

The Panel took note of the Nigerian statement (see Appendix F) with respect
to the organization of an Indian Ocean MONEX-type special observing period in West
Africa during FGGE. It also considered the necessity for JOC to consider the scientific merits of any proposed project for a study before d decision can be made to
recommend such a study for the FGGE.
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The Panel requested that the Secretary-General approach
Members in the region affected by the Hest African monsoon
on the possibilities of initiating discussions on the organization of a MONEX-type special observing period in Hest
Africa during the FGGE.
6.1.4
The Panel suggested that the Hest African countries might want to prepare
a proposal for consideration at a meeting of experts on MONEX, now planned for
December 1975 in Geneva. The JOC might also want to have a preliminary discussion
on this question and consider what kinds of observational programme would be useful.
6.2

The Polar Experiment (POLEX)

6.2.1
The Panel noted that there are substantial differences in the relative
importance of many physical processes between south and north polar regions, and
very different logistic requirements for the two areas.
The Panel recommended to the JOC that, at least for surfacebased operations, POLEX South and POLEX North be regarded as
senarate and distinct. The Panel anticipates that JOC will
issue specific recommendations on the scope of POLEX South
nnd POLI:X North.
6.2.2
The Panel recognized that many atmospheric measurements will be required
during the FGGE, within both polar regions. The global circulation cannot be fully
described or understood without them. The Panel also recognized that many hydrospheric and cryospheric studies are essential for the GARP Second Objective. Further,
valuable polar investigations undoubtedly will be pursued because they do have significant scientific merit in their own right. Finally, the Panel considered the likelihood of the heavy demand for resources in other areas, particularly in equatorial
regions.
The Panel recommended that there not be an added concentration
of efforts, where such studies compete for resources with
other FGGE programme~ on hydrospheric and cryospheric studies
during the FGGE.
6.2.3
The Panel noted that many programmes in polar regions draw on resources
not competitive with other FGGE programmes and are fully justified on their own merits.
These programmes will continue and may be intensified during the FGGE, to take advantage of the greatly increased meteorological effort. In such cases, opportunities
may arise to obtain observations of mutual benefit. Such opportunities should be
exploited.
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7.

TIMING OF THE EXPERIMENT

7.1
The Panel noted that the timing of the FGGE had been approved by the
Executive Committee at its twenty...;.seventh session (Figure 7.1). It recognized the
difficulties which the JOC had encountered in arriving at a meaningful compromise
on the timing of the two Special Observing Reriods within the FGGE, and agreed with
the criteria upon which that timing had been based ,', However, thef:lanel did recognize
that there were other significant regional phenomena which merited intensive study,
such as the West African monsoon, and suggested that the greatly intensified global",
observing programme during the whole operational year of FGGE' offered an opportunity
for regional studies of these phenomena in a more complete way that would be possible
for many years. The SOPs represent time periods when a special effort will be made
to simultaneously intensify operations globally, but other periods of regional intensification could be conceived.
7.2
The Panel considered the problem of logistics and deployment of the various
components of the several special observing systems, so that there would bea maximlJm
amount of data taken during the middle 30-day period within each two-month Special Observing Period (Figure 7.2). It was agreed that a measure of flexibility had to be
allowed, particularly in the scheduling and positioning of ships which, undoubtedly,
will have different capabilities for remaining at sea ~ithout resupply (see paragraph 5.5.2). In this regard, it will be most important to determine what the interests of the oceanographers are, and they should be consulted in the scheduling.
7.3
In accepting the timing of the FGGE, the Panel recognized the wrgent need
to make every effort to implement the Exoeriment, stimulate contributions from countries and elaborate a complete programme of work.
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8.

IMPLEMENTATION PLANNING FOR THE EXPERIMENT

8.1

Summary of national intentions to contribute

8.l.1
The Panel reviewed the summary of expressed intentions to contribute to
the FGGE Special Observing Systems{see Table 8.1.1). It was apparent that, while
in some aspects the expectation of having a viable system is favourable, in others
such as ships for the equatorial wind observations, and data processing, considerable effortstill had to be expended in obtaining firm commitments. The Panel stressed the importance of having reasonably firm commitments to contribute to the FGGE
~pecial Observing Systems and the WWW Basic Observing System as well, in time for
the Inter-governmental Planning Meeting in February 1976. The firm time schedule
which has now been established for the Experiment leaves little time for the coordinated planning of operational schedules and testing of systems before the fullscale observational period of FGGE is to begin •. Countries will need time to review
their preliminary plans in the light of the needs, in order to prepare specific proposals for contributions.
8.1.2
The Panel empha~ized that every contribution~ no matter how small, to
an improvement of the WWW Basic Observing System and to the FGGE Special Observing
Systems, a~ds to the overall data base and is significant. This is true not only
in the global context of the FGGE. but in the context of the anvancement of an
understanding of regional problems in relation to the global dynamics,

- 34 The Panel requested that the summary table of intentions to
contribute to the Special Observing Systems be expanded to
include other contributions to the FGGE, , such as the WWW Basic
Observing System. data processing Voluntary Assistance Programme; etc. It was suggested that such an expanded summary
table, along with Cl statement of deficiencies would be helpful
to countries. if they had it well before the Inter-governmental
Planning Meeting. in February 1976.
8.1.3
The ~nel pointed out that a number of salient recommendations in respect
to obtaining contributions in many different categories had been made at this second
session. The Panel expressed the hope that the Secretariat wo~ld act on them as
quickly as possible, keeping in mind the fact that it would be important for the
Inter-governmental Planning Meeting'to have as much"information on planning and contributions to the FGGE as possible before that time (February 1976). It was further
stated that every effort should be made to have the documentation in the hands of
the delegates approximately 60 days before the planning Meeting.
8.1.4
The members present presented a statement on their intended participation
in the FGGE, The statements of the following members are reproduced in Appendix F:
Argentina
Brazil
Canada
France
Germany (Federal Republic of)
Iran
8.2

Japan
Nigeria
United Kingdom
U•.S.S.R.
U.S.A.

Deficiencies

8.2.1
In the time at its disposal, the Panel has been unable to make a comprehensiveexamination of deficiencies remaining at the present time. However, the
Panel was able to identify the following elements, not listed in order of priority,
which the Secretary-General should consider in his approach to Members for contributions to the FGGE:

(i)

No organization has yet indicated the intention of undertaking
the Level II-b data centre;

(ii)

Stated national intentions fall far short of meeting the requirements for 50 tropical wind observing ship stations and their necessary equipment;

(iii) The welcome Canadian and U.K. statements of intention to make major
contributions to the Southern Hemisphere Buoy P.rogramme have left
an unfortunate impression that requirements for this programme will
be met without contributions from other sources. There remains a
requirement for an additional approximately 100 buoys;
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(iv)

The contribution of meteorological observations from remote
areas reported by satellite;

(v)

The contribution of installation of systems aboard commercial
aircraft which would permit the transmission of reports, during
flight, by satellite;

(vi)

The contribution of additional soundings (2 vs 1 per day) at
selected stations;

(vii) The contribution of the installation of temporary stations at
selected locations to optimize the required observational grid;
(vili) The contribution of up-grading, on a national basis, the WWW
observational network to include communications;
(ix)

The contribution of installation of an OMEGA station in Australia
to ensure the geometric triangulation necessary for CABALS wind
determination;

(x)

The contribution to retain raw data for a 45-day period for
purposes of late recovery by the Level II-b data centre in the
event of real-time communication interruption;

(xi)

The realization that the contribution of a geostationary synchronous satellite includes the establishment of a co-located command
and data acquisition station, the processing of [~vel-II data and
the passing of that data to the GTS in a common format;

(xii) The contribution r either under YAP or bilateral agreement, of
additional support to implement stations in the basic WWW synoptic
network within the FGGE time period;
(xiiDThe contribution of more telecommunication channels for geostationary
satellites for optimal use of a system of automated AIREPs. Such
channels could be further utilized for other observing systems;
(xiv) The contribution of a launch site and/or other facilities associated
with the Carrier-Balloon System to be deployed in the tropics;
(xv)

The contribution of suitable electronic interfaces, data-processing requirements and channels needed for the Carrier-Balloon
System;

(xvi) The contribution of Data Collection Platform Radio Sets for use
on board ships, aircraft and remote sites for enhanced data
collection.
8.2.2
The Panel considered that, as further information is developed by the GAD,
a more definitive list of expected deficiencies will be available at the time of
the February 1976 Inter-governmental Planning Meeting on the FGGE.

TABLE 8.1.1
SUMMARY OF EXPRESSED INTENTIONS TO CONTRIBUTE TO FGGE SPECIAL OBSERVING SYSTEMS

*

* Based on latest information (September 1975) from contributing countries.
It will be up-doted os later information is provided by countries participoting in the FGGE. This is 0 selected compilation, both with respect
to activities and participating countries. It is expected that 0 complete
summary of all intended participation in the WWW and FGGE Special Observing
Systems will be prepared for the Inter-governmental Planning Meeting
(February 1976)
Equatorial belt
Country

Carrier Balloon
System

Tropical Wind
Observing Ships

Southern hemisphere
Constant-Level
Balloon System

Dri fting buoys

ARGENTINA

Launch facility

Deployment.
Contribution
possible

AUSTRALIA

Support under
consideration

Provision and
deployment of
some under
consideration

BELGIUM
BRAZIL

Commercial
Aircraft
Automated
Data System

Possibilities
under
consideration

Other selected
FGGE-related
activities

Support of Japanese
GMS programme
through provision
and operation
of TARS.
METEOSAT

Possible launching
site

Possible launching
site

CANADA

Would consider
providing and
deploying

Funds requested
for 150 buoys

DENMARK

Funds requested
for Arctic
automatic weather
stations
Remote automatic
stations
METEOSAT

FINLAND

Would consider
upper winds from
merchant ships
in Atlantic

I

Co>
0-

Country

Equatorial belt
Tropical Wind
Carrier Balloon
Observing Ships
System
4 ships possible.
Considering
tropical Atlantic
and Pacific
oceanography

FRANCE

Balloons and
TIROS-N/ARGOS
location and
data collection
system.

TIROS-N/ARGOS
location and
data collecttion system.

Commercial
Aircraft
Automated
Data System
Considering
participation

Provide 10
buoys and
deploy

Possible participation in
MONEX in
African region.
POlEX not yet
defined.

Considering
participation
in POLEX.
METEOSAT

Launching site
and general
assistance
in launching

INDIA

MONEX; RMC and
RTH for FGGE
data
Electronics
and sensors

IRAN
ITALY
JAPAN

Other selected
FGGE-related
activities

I'ETEOSAT

Considering
possibility
of research
ships participating

GERMANY,
FEDERAL REPUBLIC
OF

GHANA

Southern hemisphere
Constant-level
Drifting buoys
Balloon System

METEOSAT
Can provide
GMS communications

Considering
1-2 ships

Considering
deployment

NETHERLANDS

GMS, MONEX,
POlEX
Under consideration

Probable participation in
special subsystems.
METEOSAT

NEW ZEAlAND

Launching
facility

Considering
providing up
to 10 buoys.
Deployment

Co>

'I
I

Equatorial belt
Country

NIGERIA

Carrier Balloon
System

Tropical Wind
Observing Ships

Southern hemisphere
.. Drifti ng buoys
C6nstant~level
Balloon System

Commercial
Aircraft
Automated
Data System

Launch site

Other selected
FGGE~related

activities

MONEX~type

in West
Africa

SWEDEN

METEOSAT

SWITZERLAND

Under consideration

UNITED KINGDOM

U.S.S.R

FUllds requested for 50
buoys

5-7 research
ships

Deployment

I"fTEOSAT
Participation
in METEOSAT.
Instruments
on TIROS-N
and
NIMBUS-F
FGGE data
archiving;
MONEX;
POLEX;
automatic
remote
stations;
pole-to-pole
rocket sondes
700 E, includ.ing Arctic
and Antarctic
regions.
Polar-orbiting and geostationary
satellites

c.J
Cl)

I

Equatorial belt
Country

U.S.A.

Carrier Balloon
System

Implementation
planned, if
DST is
successful

Tropical Wind
Observing Ships

Southern hemisphere
Constant-level
Balloon System

Drifting
buoys

TIROS-NI
ARGOS location and
data collection system

TIROS-NI
ARGOS location ond
collection
system

Commercial
Aircraft
Automated
Dota System
Preliminary
testing and
evaluation

Other selected
FGGE-related
activities

Data SystemsTest,
automatic weather stations;
FGGE data-processing and
archiving;
MONEX and POLEX;
"ice buoys";
geostationary
and polar-orbiting satellites i
experimental
satellites

I

'Cl
""
I
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8.3

Contingency planning

8.3.1
The Panel recalled that the Seventh World Meteorological Congress had urged
that the JOC develop contingency plans to ensure that potential deficiencies in the
Basicanr! Special Observing Systems do not jeopardize the success of the Experiment as
a whole. It was agreed that the report of the JOC consultant should be considered as
preliminary, since the JOC had not had time to consider it. The JOC was to consider
the contingency planning problem at its eleventh session in Tokyo (October 1975).
8.3.2
The Panel noted that the JOC, for its contingency planning task, wowld need
information on the status of back-up plans, especially for the main components of
the Observing System such as satellites.
The Panel requested that the Secretary-General ask those
nations who are planning to operate significant components
of the FGGE Observing System, to report on their back-up ,
plar.s'in time for them to be considered at the February 197hInter-governmental Planning Meeting.
8.3.3
The Panel approved the concept and necessity for contingency planning and
requested the JOC to consider this problem and present its opinions for the Panel's
consideration.
9.

FUTURE ACTIVITIES

9.1,

Overall schedule

9.1.1
The Panel agreed that a general schedule of major international activities
should be adopted in order to guide and co-ordinate the activities of all countries
and organizations involved in planning for the FGGE. The Panel adopted the schedule
~hart given in Figure 9.1 as such a Quide.
The principal phases of the FGGE are shown near the top of the chart, with
the FGGE Observational Period near the centre. The timing of the other activities
has been determined on the basis ~f the previously established dates for the Observving Period.
The first· category of activities on the chart shows proposed meetings of
the principal international organizations responsible for the planning and approval
of the major aspects of the FGGE. The proposed meetings of the Inter-governmental
Panel for FGGE have been determined by the need for formal decisions or approval
of plans shown elsewhere on the chart.

9.1.2
9.1.2.1 A requirement for two major categories of detailed international implementation plans was identified. The first of these, emphasizing those aspects which
must be specified well in advance of the Build-~p Phase, should be co~pleted and
adopted by the Inter-governmental Panel on the FGGE by about July 1976, to permit
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- 42 all participants to initiate actions that require a long lead time. The second
part would be directed primarily toward detailed aspects of the Operational Phase
that need not and, in many cases, cannot be determined until further information
is available and the field activities are more imminent.
9.1.2.2 The initial part of the Implementation Plan must identify the specific
responsibilities to be undertaken by the various participating countries, agencies
and organizations. The critical interfaces between separable activities must be
clearly defined, along with the means to jointly determine specifications of mutual
importance to these participants. In so far as possible, the detailed development
and documentation of operations plans will be the responsibility of the various
national or multilateral authorities who will carry out the plans, and only interface aspects and general abstracts of national plans should be developed and documented internationally. This initial part must define any necessary special arrangements for international co-ordination and management.
The initial plan must also inclurle rletailerl operations plans related to
those sy~tems which will operate throughout the Builrl-up anrl Operational Phases.
Examples of the requiren ~ontents inclurle a communications operation manual. inclurling corles and specification of required quality control procerlures for acquired
ann transmitter! nata. Many of these topics will be rlerived from the pertinent WWW
manuals and procerlures, although some augmentation will be required because of new
systems anr! special schedule considerations due to extenrlerl oata cut-off time and
rlelayerl production and collection of nata.
An overall Data Management Plan must be completed as part of the initial
plan, and it must be nearly complete with regard to systems to be in operation during
the Build-up Phase. A plan for archiving must be included.
The initial plan also must include a plan for sub-system and interface tests.
These tests, outlined more completely in the following section, should begin in the
summer of 1976. Tests of the proposed configurations planned for the FGGE should be
conducted with each major new sub-system, as it becomes available. Operational tests
of Special Observing Systems should be scheduled early, in order to obtain maximum
benefit from possible co-operative efforts and to minimize possible interferences.
Special facilities to be provided through internationally, co-operative
procuremmts and international agreements required also should be specified in the
initial plan. At least the broad outline of contingency plans should be developed
by this time also.
9.1.2.3 Although the planning for all operational aspects of the FGGE will proceed
concurrently, some aspects will not he decided and documented
finally until the
Operational Phase is more imminent. The second part of the implementation plan will
addle,,'; these aspects. The operational plans for the Special Observing Periods are
0n example. A plan for the establishment of procedures and arrangements for the
monitorinq appraisal anrl control of the conrluct of the Observational Periorl of FGGE
is onother. Evaluation of analyses an rl forecasts anrl appropriate means for feedback
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relation to objective criteria based on these appraisal and analysis activities. The
final plans for the operational phase must take into account the results of the Subsystems and Interface Tests. This part of the plan should be completed and adopted
by the FGGE Panel near the beginning of the Build-up Phase. Some additions and
modifications will be required on the basis of the experience of the Build-up Phase and
as ~ome of the later systems become available, but the entire Operational Plan
should be complete and adopted by the Panel about six months before the beginning
of the Operational Phase.
9.1.2.4 The primary responsibility for organizing the planning activity rests with
the WHO Secretariat. However, the Panel recognized that most of the content of the
plans must be developed and provided by the participating agencies. Much of this
material might be gathered by correspondence, based on outlines provided by the
Secretariat. Informal Planning Meetings and other meetings of experts also would
be used to consolidate the plans prior to submission to the Panel. The need for
an early start to develop the first part of the implementation plan described
above was emphasized.
The Panel requesten the Secretary-General to initiate the required
implementation planning activities immediately after this second
session of the FGGE Inter-governmental Panel.
A short ad hoc meeting of the Panel is planned in conjunction with, and
immediately after) the Inter-governmental Planning Meeting in February 1976 J at which
any necessary adjustments to the assumed resources can be made.

9.1.3
9.1.3.1 The orderly development and operation of the various sub-systems involved
in the observing, communications and data-processing systems for FGGE require explicit plans and schedules for the progressive checkout of the individual elements,
their various interfaces and their performance in the total system. While the development and testing of the various sub-systems such as the Constant-level Balloon
System, Drifting Buoys, Carrier-balloon System and others can proceed and are proceeding on a national level to the point of functional demonstration of each subsystem, assurance of their successful performance during the FGGE requires a coordinated multi-national and international test programme. Such tests must be conducted to demonstrate the end-to-end performance of each sub-system to the point of
their contribution to the Level II and Level III data sets.
9.1.3.2 -

The Panel recommended that the sub-system teams, in conjunction
with the GAO, be requested to develop a full test programme which
will progressively serve to validate the following functions, prior
and during the Builc:ling-up Phase, as the sup-systems PElcorneavailQble:
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Demonstrate the functional performance of each sub-system;

(H)

Define and test the immediate interfaces involved in initial
data processing, data transmission and flow through the appropriate channel and with whatever feedback is planned for the
Operational Phase;

(Hi) Incorporation of data products into !,.evel II and Level III data
sets;
.(iv)

Evaluation of the quality of the system data products.

9.1.3.3 Plans for these activities need to be developed at an early date, as a
continuation and expansion of the development programme outlined for each of the
FGGE elements described in Section 9.2 below.
9.1.4

Commitments

The principal components of FGGE must be reasonably assured at the February
1976 Inter-governmental Planning Meeting in order to provide a firm basis for the
detailed implementation plan. Additional contributions to the planned components
or supplementary observing and processing systems that do not significantly alter
the structure or data volume of the overall system can be incorporated into the
plans, up until about six months before the beginning of the Build-up Phase. Some
kinds of additional contributions, for example additional land stations, ships and
specially equipped commercial aircraft can be added virtually right up to the beginning of the Operational Phase.
9.1.5

Production of FGGE Data Sets
--------------

This aspect of the planning is developed in some detail in GARP Publications Series No. 11 and GARP Special Report No. 16 on the FGGE Data Management Plan,
and related information is included in Section 4.1 of this report.
The Level II-b Data Centre envisaged in the Data Management Plan is an essential requirement, and a solution as to how this requirement is to be met is not yet
forthcoming. The problem is therefore becoming increasingly urgent and the Panel
considered that a solution must be accomplished at the time of the February 1976
Planning Meeting. Planning and organization of the work of the Centre should commence as soon as the Centre has been identified or designated, with a view to commencement of an active test phase around September 1977.
The Level II-b data sets will be produced with a fixed extended time delay
tentatively set at 45 days. The first complete Level III-b data sets will be available about one year after the completion of the Operational Phase, although further
analyses undoubtedly will be carried out for several years.
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One of the major objectives of the FGGE is to establish a basis for improvements of the WWW. The Panel considered that; while this benefit is expected to
accrue in an evolutionary way on the basis of the experience obtained at all stages
of the Operational Phase, the future design of theWWW must be kept in mind.
The Panel recommended that a conference on the design of the
future WWW be scheduled about mid-1981, and that specific
activities be planned to lead to relevant conclusions by that
time.
9.1.7

The Panel recognized that most of the objectives of FGGE and GARP could be
attained only through a strong programme of model development and numerical experimentation, and encouraged the JOC to continue to foster such a programme. The
Panel agreed that it will, in the future, deal explicitly with the plans and resources required for analysis and research, in fulfilment of its responsibilities
to ensure the achievement of the FGGE objectives.
9.2

Schedules of the individual components of the FGGE

The Panel recognized the need for the development of an integrated implementation plan and schedule for all sub-system and system elements and initiated effort
in this connexion.
A preliminary list of major components for the FGGE was identified, as shown
below. Initial programme plan outlines and schedules were solicited from the responsible agencies and national bodies. These are presented in Appendix E, in accordance with the figure number following each item in the preliminary list:
(a)

WWW Surface-Based System;
(i)

Surface-based sub-system (Figure 1);

(ii)

Ship reports collection programme (Figure 2);

(iii) AIREP collection programme (Figure 3);
(iv)

Global Telecommunication System (Figure 4);

(b)

Meteorological satellites (Figure 5);

(c)

Carrier-balloon System (Figure 6);

(d)

Tropical Wind Observing Ships Programme (Figure 7);

(e)

Constant-level Balloon System (Figure 8);

(f)

Buoy System (Figure 9).
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10.

THE INTER-GOVERNMENTAL PLANNING MEETING FOR THE FGGE

10.1
Time: The Inter-governmental Planning Meeting for the FGGE is scheduled to
be held in Geneva, from 2 to 6 February 1976.
10.2

Scope:

The main purpose of the Planning Meeting is:

(i)

To provide an opportunity for the participants to review the
planning of the FGGE, as adopted by the Executive Committee
Inter-governmental Panel on the FGGEj

(ii)

To provide an opportunity for the countries to state specific
commitments and intentions for contributions to the observing
system, the data management system and related supporting
activi ties.

The Panel expressed the hope that the countries would be prepared to make
definite statements regarding their contributions to the principal components of
the FGGE.
It was realized, however, that certain countries would not yet be ready
to make firm commi tments at the time of the ~~eting. Such countries should be
prepared to make statements of intention. These, while being less helpful to
planners than firm commitments, would nevertheless be helpful.
10.3

10.4

Documentation

(i)

A draft of the agenda will be distributed to the participants
of the Panel for their comments in October 1975j

(ii)

The Panel agreed that relevant documentation for the Planning
Meeting should be distributed before 15 November 1975.

Special actions to be taken before the Planning Meeting to address
the deficiencies

The Panel was presented with statements by all delegations, giving intentions of contributions to the FGGE. Continued examination of these intentions by
the GAO will give an increasingly clear picture of where deficiencies lie. Action
is required to meet these deficiencies. In the opinion of the Panel, in addition
to a general call for contributions to be voluntereed, it will frequently be most
effective that Member States be approached directly, seeking specific contributions.
The Panel recommended that the Secretary-General make appropriate
individual approaches to certain Members, requesting that consideration be given to making certain specific contributions or increasing their contributions.

~

11.
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DATE AND PLACE OF THE NEXT SESSION OF THE PANEL

The Panel recommended that it meet in extraordinary session on
9-10 February 1976, immediately following the Inter-governmental Planning Meeting.
The time of the next regular session was tentatively set for the period 19-23 July
1976.

APPENDIX A
EXECUTIVE COMMITTEE
INTER-GOVERNMENTAL PANEL ON THE FGGE
Second Session, 22-26 September 1975

LIST OF PARTICIPANTS
Representatives of governments
Chairman

8. Gosset

France

C. Martinez

Argentina

Luis Gylvan Meira Filho

Brazil

W. Godson

Canada

J. Alt

France

J. Merle

France

W. Buschner

Germany, Federal
Republic of

M. Rassekh

Iran

S. Haeri

Iran

K. Suda

Japan

D. O. Adefolalu

Nigeria

G. A. Corby

U.K.

E. 1. Tolstikov

U.S.S.R.

E. S. Epstein

U.S.A.

D. Sergeant

U.S.A.

V. E. Suomi

U.S.A.

"

H. Press

U.S.A.

G. Cartwright

U.S.A.

"
"

Invited participants
D. Breton

ESA

W. L. Godson

President of CAS

R. Landis

lOC

O. U5nnqvist

President of CBS

A. Moritz

ESA

R. W. Stewart

JOC

Adviser to B. Gosset

"

11

11

"

Adviser to M. Rassekh

Adviser to E. Epstein
11

n

"

11

"

11

"
"
"

APPENDIX Ar p. 2
F. Baker

ICSU

H. Stommel

ICSU/SCOR

WHO Secretariat
B. K. D1:los

G. Weiss

V.
E.
T.
K.

Boldirev

B. Fawcett
Nitta
Rao

M. J. Rubin

APPENDIX B
RESOLUTION 7 (EC-XXVII) - FIRST GARP GLOBAL EXPERIMENT (FGGE)
INTER-GOVERNMENTAL

PANEL~

THE tXECUTIVE COMMITTEE,
NOTING:
(1) Resolution 6 (EC-XXV) - First GARP Global Experiment
(FGGE) Inter-governmental Panel,
(2) The report of the first session of the First GARP
Global Experiment (FGGE) Inter-governmental Panel,
CONSIDERING the continued need for a central body to deal
with the overall policy and co-ordinating aspects of the FGGE,
DECIDES to re-establish the FGGE Inter-governmental Panel to
act as the focal point for all activities relating to the detailed
planning and implementation of the Global Exppriment, with the terms
of reference and composition shown in the annex* to this resolution;
REQUESTS the Secretary-General:
(1) To invite governments and the bodies concerned to nominate their representatives to serve on the panel;
(2) To assist and support the activities of the panel in all
appropriate ways within the approved budgetary provisions.
* NOTE:

Thi~ resolution replaces Resolution 6 (EC-XXV), which is

no longer in force.
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TERMS OF REFERENCE OF THE FGGE INTER-GOVERNMENTAL PANEL
. 1.

Establishment of the Panel

The Inter-Governmental Panel on" the FGGE (IPF) has been established as a panel
of the Executive Committee of the World Meteorological Organization (WMO) by Resolutioh 6 adopted at the twenty-fifth session of the Executive Committee.
2.

Composition
The membership of the IPF is comprised of:

(i)

Representatives of the governments of the following Members:
Argentina
Australia
Brazil
Canada
France
Germany, Federal Republic of
Iran
Japan
Nigeria
United Kingdom
Union of Soviet Socialist Republics
United States of America

(ii)

Invited participants
A representative
A representative
A representative
A representative
A representative
The president of
The president of

3.

of ICSU
of JOC
of ESRO
of IOC
of SCOR
CBS
CAS

Functions

The basic responsibility of the Inter-governmental Panel is to provide an
international focus for the co-ordinating, planning and implementation of the First
GARP Global Experiment (FGGE), including the following main functions.
3.1
Identify requirements and institute analysis of all the programmes and operations for which provision should be made in the implementation of the FGGE, taking
into account the general directions of the Executive Committee and the scientific
advice of the JOC.
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3.2
Lay down the basis of the planning for all programmes and operations,
ensuring that the identified requirements are satisfied. In particular the panel
should ensure that as far as possible, there is adequate balance between the various
facilities which are provided in order to achieve the objectives of the FGGE.
3.3
Encourage and, if necessary, initiate concerted efforts and co-operation
between experts and those responsible for the FGGE from all countries contributing
to the Experiment.

4.

Relations with other bodies

4.1

For the detailed planning of the FGGE the panel will rely largely on the
support provided by the Secretary-General of WMO, primarily through the GARP
Activities Office and the WWWDepartment, and maintain close links with the other
bodies concerned with the Experiment, and in particular:
JOC, from which it will receive and also request scientific advice,
WMO technical commissions
ICSU bodies.

4.2

The Panel will make appropriate recommendations with a view to:
Facilitating the tasks which fall to the various bodies concerned
with FGGE to undertake,throughout, the implementation of the
Experiment.
Providing as effectively as possible for the organization and
directing of the different operations.

5.

Special fields of action

5.1

From the main functions already laid down above and the initial lines along
which the FGGE programmes have been developed, it follows that the specific actions
to be taken may be defined within the following fields:

(i)

Wor Id Weather Watch
The Secretariat will keep the panel informed of the WWW programmes,
the planning of which is linked to the FGGE, and their degree of
implementation; the panel may wish to make recommendations concerning their programmes;

(ii)

National FGGE programmes
The GARP Activities Office of the WMO Secretariat will keep the panel
informed of the development and implementation of these programmes;
the panel will ensure that the programmes are fully integrated in
planning the FGGE and make appropriate recommendations concerning
them;
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(iii) Regiondl experiments
The programmes concerned with special observing systems or regional
experiments (e.g., MONEX, POLEX) requiring co-operation between
several Member countries, call for more direct action by the panel
through the Secretariat, with regard to:
Procuring the scientific, technical and logistics information
required by Member countries
Co-ordinating any financial or technical arrangements required
for implementation of these programmes

Initiating or co-ordinating the setting up of the necessary
bodies for the management and operation of special observing
systems or regional experiments during FGGE.
5.2

In addition, it will fall to the Inter-governmental Panel to:
Formulate and propose to the Executive Committee the final programme for
FGGE, taking into account the advice of JOC
Supervise continually the planning and implementation of the Experiment
Report on its activities to each session of the Executive Committee

Define and propose general responsibilities in preparing and implementing
these programmes, whenever this is necessary.
6.

Sessions

At the close of each session the Inter-governmental Panel on the FGGE will
elect from. its members a chairman who will serve in that capacity until the close
of the next session.
The Inter-governmental Panel on the FGGE shall hold sessions as often as
necessary.
Invitations to attend the sessions shall be sent to the following:
(a)

All representatives of governments and representatives of bodies as listed
in paragraph 2 above;

(b)

Additional invited experts.
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AGENDA
1.

ORGANIZATION OF THE SESSION
1.1
1.2
1.3
1.4

2.

INFORMATION ITEMS
2.1
2.2

3.

Opening of the session
Election of the chairman
Approval of the agenda
Programme of work of the session

Actions of WMO Seventh Congress
Actions of the WMO Executive Committee twenty-seventh session

THE FGGE OBSERVING SYSTEM
3.1 Observing systems. simulation experiments
3.2 The WWW global observing system
3.3 The composite observing system in the equatorial tropics
3.4 The composite observing system in the southern hemisphere
3.5 Special automatic aircraft observing system
3.6 Data sets for climate research
3.7 Navigation and wind finding systems
3.8 Special Code Forms

4.

THE DATA MANAGEMENT SYSTEM
4.1
4.2

5.

OCEANOGRAPHIC PROGRAMMES

5.1
5.2
5.3
5.4
5.5
6.

Joint ocean-air activities

Equatorial oceanographic studies
Sea surface temperature observations
Upper mixed layer studies
Tropical wind observing ships

RELATED PROJECTS AND OBSERVATIONAL EXPERIMENTS
6.1
6.2

7.

The FGGE data management system
Data systems test

The Monsoon Experiment (MONEX)
The Polar Experiment (POLEX)

TIMING OF THE EXPERIMENT
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8.

IMPLEMENTATION PLANNING FOR THE EXPERIMENT
8.1

Summary of national intentions to contribute

8.2
8.3

Argentina
Brazil
Canada
France
Federal Republic of Germany
Iran
Deficiencies
Contingency planning

Japan
Nigeria
U. K.

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

9.

FUTURE ACTIVITIES

10.

INTER-GOVERNMENTAL PLANNING MEETING FOR THE FGGE

11.

DATE AND PLACE OF NEXT SESSION OF THE PANEL

APPENDIX D
THE CONFIGURATION OF THE CARRIER BALLOON SYSTEM (CABALS)
FOR THE FGGE

(i)

Eighty or more constant level carrier balloons to be launched for each
. SOP. Balloons are designed to float at approximately 30 millibars
carrying a gondola containing electronic receiving, preprocessing, and
transmitting equipment and a sonde dispenser.

(ii)

Each balloon to carry 81 windfinding dropsondes which will be dropped,
one at a time, by command or by a back-up automatic timer. The sondes
will rely upon retransmitted OMEGA signals for winds determination, and
will also telemeter temperature (and possibly humidity). Known rate of
fall of the sonde will yield height data for hydrostatic computations.

(iii)

Relay of commands to the balloon for sonde drops (and emergency cutdown
if needed) to be via the interrogation feature of at least four geostationary satellites, suitably distributed and equipped with data collection systems. Relay of returned data from balloon to ground stations
also will be via the satellite data collection systems. Current estimates,
taking into account the overlap areas between satellites, indicate that at
least eight, and possibly ten, satellite data collection channels available
to CABALS 22 hours each day, will be needed.

(iv)

A Level I data processor (minicomputer) provided by the U.S. to be associated
with each satellite ground station. Level 11 data-processing to be done on
a larger computer available to satellite operators. Each operator will
place the Level 11 data on the GTS.

(v)

A CABALS Monitoring and Control Center to be established with the U.S.A.
The Center will determine present and forecasted positions for each balloon,
and issue daily drop instructions for each balloon to the satellite ground
stations for transmitting of drop commands.

(vi)

Two launch sites with suitable surface climatology, will be required in
the equatorial tropics. The sites should be separated by approximately
1800 longitude.
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MAJOR ELEMENTS OF THE CARRIER BALLOON SYSTEM (CABALS)
FOR FGGE AND PROPOSED RESPONSIBILITIES
ELEMENT

RESPONSIBILITIES
Furnish Facility

Operate

Balloons, sondes, and
airborne electronics

U.S.A.

U.S.A.

Launching equipment

U.S.A.

U.S.A.

Navigation satellite

U.S.A.

U.S.A.

Geostationarymeteorological
satellites (4)

U.S.A. (2)
ESA
Japan

U.S.A o
ESA
Japan

Level I processors associated
with CDA stations for GMSs

U.S.A. (4 or 5)

U.S.A.
ESA
Japan

Level 11 processors

U.S.A.
ESA
Japan

U.S .A.
ESA
Japan

OMEGA stations

U.S.A. (2)
NorwayjU.S.A.
LiberiajU.S.A.
JapanjU.S.A.
FrancejU.S.A.
ArgentinajU.S.A.
AustraliajU.S.A.

U.S.A.
Norway
Liberia
Japan
France
Argentina
Australia

Launch site structures and
support

Host Nation

Host Nation

Monitoring and Control
Centre

U.S.A.

U.S.A.

(2)
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LEGENDS FOR FIGURES APPEARING IN THIS APPENDIX
Figure I

WWW Surface-based sub-system

Figure 2

Ship Reports Collection Programme

Figure 3

AIREPCollection programme

Figure 4

Global Telecommunication System

Figure 5

Meteorological Satellites

figure 6

Carrier Balloon System

Figure 7

Tropical Wind Observing Ships Programme

Figure 8

Constant Level Balloon System

Figure 9

Buoy System

*
*

*

Explanation of symbols used in Figures 1-9
Expected time of decision or execution or launching
Ex~ected

duration of plannlng

Expected continuation of implementation
1----1

Duration of planning
Duration of preparation for implementation
Duration of implementatioo
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FIGURE 1
WWW SURFACE-BASED'SUB-SYSTEM
OBSERVATIONAL PERIOD OF
THE FGGE
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FIGURE 1 (continued)
OBSERVATIONAL PERIOD OF
THE FGGE
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FIGURE 2
SHIP REPORTS COLLECTION PROGRAMME
OBSERVATIONAL PERIOD OF
THF Fr.r.F
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FIGURE

2 (continued)
OBSERVATIONAL PERIOD OF
THF Fr.GF

--

~BUILD-UP~ERATIONA~

PHASE

I T EMS

1

1975
3 4

2

19'16
1

2

Evaluate the intention of
Members to participate in
the collection scheme

4

3

A

:5 4

2

1

2

1979

'I . A-

I

2

'I

4

•

.

\

Invite VAP donor Members
to assist in the provision
of IDCP Radio Sets

1978

1977
1

PHASE

I

!

OVERALL
Establish an operational
plan for real-time ship
data collection

A

!

I
I

II

NON-REAL-TIME

I

Establish requirements
(parameters, duration,
coverage, format, delay
for collection)

•

Consider the need for a
scheme separate from the
Marine Climatological
Summary Project
Inquire Members participating in the Voluntary Dbserving Ship Scheme
Establish an operational
plan and distribute it

I

I
;

.

;

I

I
A

i IA
I

I

I

I

Ir
r

I

~

I

I

I II,

..

I
I

II
I

!

!

I
I

! I
I
j

i

I

I

!

I

APPENDIX E, p. 6
FIGURE 3
AIREP COLLECTION PROGRAMME
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FIGURE 4
GLOBAL TELECOMMUNICATION SYSTEM
OBSERVATIONAL PERIOD OF
THE FGGE
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FIGURE 5
METEOROLOGICAL SATELLITES

OBSERVATIONAL PERIOD OF
THE FGGE
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FIGURE 6
CARRIER BALLOON SYSTEM*
OBSERVATIONAL PERIOD OF

.

TI-lF" F"nr.E
~

r-I T EMS

Prototype test
(Data Systems Test)
International commitments**
International design
decisions
Long lead procurements

1976

1975
1

2

3 4
A

....

1

.

•.-..
I

Design

1

2

1979

3.4

1

2

-,...

I
I

~

Construction,

Integration + Test

,-r-t-,

, Co.ordinotion + Test,

I

..4

I

Implementation

Int~~nationol Implementation

Establish control centre
Flight operations

NOTE:

3

I
I

'~r +ITIA...-r---+---+-..~.
Design,

System communication

3 4

.~

Design,

Satellite tests

1978

..

Launch site establishment

Computer software

2

PHASE

I

Final launch site selection

Equipment fabrication

PHASE

1977
1

3 4

2

BUILD-UP~ERATIONA~

*

One critical activity not shown on the chart is the conduct of simulation studies
directed toward evaluating the probable performance of the proposed CABALS
configuration for FGGE. The results of such studies, the system tests at
Kourou and the willingness of other organizations to accept necessary roles
will all be important factors in the final decision to implement the CABALS
for FGGE.

**

International commitments: to provide the required geostationary satellite
channels, to do LEVEL I and 11 processing for each satellite system, to provide
suitable launch sites, and to establish the required OMEGA network.
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FIGURE 7
.. . .

.. . -

TROPICAL WIND OBSERVING SHIPS PROGRAMME
OBSERVATIONAL PERIOD OF
THE FGGE
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Planning of ship deployment (GAO)
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Delivery of OMEGA
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,

*

Progress in the design of the oceanographic research programme will, hopefully, be
made during meetings of CINCWIO, INDEX, and several Ad Hoc Panels of SCOR Working
Group 47, so that a joint meeting on oceanographic research plans sponsored by JOG
could be held in late 1976 to prepare a draft plan for MONEX and the equatorial
regions of all these oceans. This will give time for research ships scheduling at
the responsible research institutions during 1977. After MONSOON-77 more information will be available so that some modifications in the draft plan may be made
during early 1978 in time for adoption of the definitive plan in mid-l978.

**

All vessels, of both research and non-research categories, shoyld expect delivery
of OMEGA sonde system during 1977 so that they may conduct preliminary intercali~
brations and systems tests during the build-up phase of FGGE.
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FIGURE 8
CONSTANT LEVEL BALLOON SYSTEM
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FIGURE 9
OBSERVATIONAL PERIOD Of
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fIGURE 9 (continued)
OBSERVATIONAL PERIOD OF
THE FGGE
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control
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(a)

By that date: manufacture and calibration must be complete, and deployers must be trained;
distribution of buoys and test sets to deployers must be 2/3 completed;

(b)

Starting th~t date: deployment must commence, including monitoring and adjustments; dataprocessing must commence, including monitoring and transmission of both IIa and lIb data.

(2)

~::~~~_~:~_~~!:_~~_~~~~!_~~~~~~~_!~~~~

(a)

By that date: sensored buoy design'must be completed;

(b)

Starting that date: initial manufacture must commence to produce units to be deployed in
early 1977 for a data systems test (completed bymid-1977).

(a)

Additional buoy contribution commitments can be accepted up to about September 1977.

(b)

Additional buoy deployment commitments can be accepted up to about May 1978.
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STATEMENTS BY MEMBERS PRESENT OF NATIONAL INTENTIONS
TO PARTICIPATE IN FGGE
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ARGENTINA
The Argentine participation in the FGGE will envisage the following aspects:
1.

World Weather Watch (WWW)

(a)

Implementation of the observation system committed by Argentina
within the WWW programme,

(b)

The possibility of radio sounding and radiowind intensification is under
study, and

(c)

The possibility of making radio soundings from ships during the special
periods of observatl0n is also under study.

2.

Constant-level Balloon System

It has already been decided to put at the balloons launching disposition
the most competent station, in order to carry out those launchings, and to co-ordinate
with the participating countries of the programme which will be the support provided
by Argentina to every aspect considered at the balloons launching operation.
3.

Drifting Buoy System

(i)

It has been decided to deploy buoys at the most convenient moment,
in the area comprised between the Argentine coast and 300 W and 34°S
and 65 0 5,

(ii)

Buoys will be deployed in the gap between the 800 W and 1400 Wlongitudes
and the 500 5 and 65 0 5 latitudes, and the possibility is being studied
for carrying out those launchings at the most convenient time.

Possibility is being considered of contributing with some buoys.
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BRAZIL
The statement made earlier at the first meeting of the IPF was reviewed and
found to be still valid.
Due to internal administrative reasons, final commitments will be deferred
until the February 1976 Inter-governmental Planning Meeting.
It can be said, however, that the interest and intention to participate in
the FGGE are strong.
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CANADA
With regard to the buoy programme, full departmental approval has now been
received to apply immediately to federal funding authorities for the financial
resources required for 150 buoys. A secondary proposal is also being submitted
requesting resources for automatic weather stations in the Arctic, partly as a
contribution to POLEX-FGGE and partly to provide the basis for a more accurate
inversion of satellite radiances in such an area. It is confidently anticipated that
definitive statements on both these programmes will be available for the February
1976 Planning Meeting.
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FRANCE
(Original:
~tatement

FRENCH)
by the French Delegation

The contribution that France hopes to be able to make to the FGGE remains
as announced at the Planning Conference in 1972, at the meeting of the FGGE Panel
in 1974 as well as at Seventh Congress. Furthermore, a study is being mad~ of
co-operation in the automatic system of data collection from commerical aircraft
and, as regards oceanography, a participation mainly in the tropical zones of the
Atlantic and Pacific Oceans. France hopes to be in a position to give more details
on the above at the Planning Meeting for the FGGE in February 1976.
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FEDtRAL REPUBLIC OF GERMANY
The Federal Republic of Germany intends to contribute to FGGE as
in the statements given at the first session of the Panel and at Seventh
Unfortunately it is not possible to give further details at this moment.
the plans for sending ships to the equatorial belt are not finished. As
not be economic to use these ships only as floating platforms for making
soundings and surface observations, other research activities have to be
with the FGGE requirements.

indicated
Congress.
Especially
it would
upper-air
co-ordinated
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IRAN
With respect to the Constant-Level Balloon Programme we have had full
discussions with the French authorities regarding the joint co-operation in this
matter, a full text of which will definitely be available for the February 1976
Planning Meeting.
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JAPAN
Japan fully realizes the importance of FGGE for the advancement of meteorology
and will make a full contribution within its capability.
1.

Geostationary meteorological satellite

Japan plans to launch a meteorological sdtellite (GMS) which will be placed
over the Equator at 140°E. The GMS is planned for launching in June 1977 so that it
will be operative at the beginning of the proposed build-up phase of the FGGE.
Missions of the GMS are:
Imaging of cloud cover by VISSR
Collection of data from data collection platforms
Dissemination of weather facsimile data via satellite
Space environmental monitoring.
2.

Surface based observing system

The Japanese observing system meets the requirements recommended by CBS.
In 1977, four ocean buoys will become operative on the seas around Japan, and the
data from them (wind, air temperature, pressure, water temperature, sea waves,
sunshine, surface current, salinity, et al) will be telemetered via the GMS to the
Japan Meteorological Agency, and then transmitted through GTS.
3.

Carrier-balloon system

Although we have no plan for launching carrier-balloons, we can co-operate
in the command and data-collection of the carrier-balloon system by the GMS. However,
co-ordination will be necessary with carrier-balloon operators, before implementation.
4.

Communications

To meet the requirements of FGGE data transmission, a test communication for
the upgrading of the Tokyo-Washington segment of the MTC from 2400 bits/sec to
4800 bits/sec is planned to be conducted early in 1976.
5.

Tropical wind observing ships

Possibility of contributing to the equatorial wind observing system of FGGE
by sending I or 2 ships to the equatorial belt is under consideration.
6.

MONEX

Provided that we can send tropical wind observing ships mentioned above to
the equatorial Pacific or the South China Sea, we will make special observations on
boqrd during the MONEX period. Furthermore, Japanese meteorologists are eager to
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extend the analytical studies they have been making so far, with the abundant data
to be obtained through MONEX.

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 drifting buoys by our supply vessel and implementation
of special observations that will meet the objectives, especially the second, of
GARP.
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NIGERIA
Nigeria is in full support of the entire FGGE programme. The present statement
is a follow-up of an earlier one made by Mr. J. M. Babalola last year {reference
EC/IPF-ll/Doc. 4, ADD. 1). The two areas of particular interest to her are described
below.
MONEX-FGGE Programme
Nigeria has made it clear that she is interested in a MONEX-type experiment
West Africa during the FGGE observational period. As clearly stated during these
plenary sessions, it is hoped that the initiative to focus the attention of other
participants especially in West Africa to the West African monsoon in relation to
summer drought/flood hazards in that part of the tropics with a view for organizing
the Indian Ocean MONEX-Type special observing period in West Africa during FGGE will
be fully explored before the Inter-governmental Panel extraordinary session in
February 1976. Plans will therefore be conveyed to the WHO Secretariat in due course.
~n

Carrier-Balloon System
Nigeria is willing to provide a launching site for the carrier-balloon
operation during FGGE. Dialogue on the suitability of any Nigerian station or location for such a site has already started (reference: Discussion on 25 September between
Dr. Epstein and his team - U.S.A./Adefolalu-Nigeria) and results of follow-up action
will be conveyed through appropriate channels to the JOC, Professor Doos in due course.
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UNITED KINGDOM
The intentions of the U.K. to make contributions to the FGGE as listed in
Appendix H to GARP Special Report No. 14 still hold good and in addition the U.K.
now hopes to contribute to the southerri hemisphere drifting buoy programme.
Financial approval for the project has not yet been secured but a decision is expected
in time for the February 1976 Planning Meeting. The scale of the U.K. effort
envisaged would lead to the provision of ab6ut 50 buoys, but the U.K. would not expect
to make financial provision to cover additional recources which might be needed for
the buoy programme, e.g. for data-processing charges or for support of the Buoy Coordinating Agency, etc.
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U.S.S.R.
The U.S.S.R. delegation confirms the national intentions stated at the first
session of the Inter..,governmental Panel. This will be officially declared at the
Planning Meeting for the FGGE in February 1976.
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UNITED STATES OF AMERICA
Although firm commitments cannot be made at this stage, the U.S. intends to
participate actively in the FGGE. A number of programmes related to the FGGE are
already well-advanced and some of these are involved in the Data Systems Test being
conducted currently and also planned for January-February 1976. This test is an
important part of U.S. preparation for the FGGE and may indicate some adjustments
that need to be made in the current plans for the experiment.
In particular, the United States' plans include:
Operational satellites:
Two sun synchronous (TIROS-N) satellites with perpendicular orbital
planes. These will provide temperature and humidity soundings, seasurface temperature fields, and cloud cover observations, as well as
the capability to collect data from and locate suitable fixed and
moving platforms. (The present operational ITOS!NOAA satellite system
will be continued into the FGGE period to overlap with the new system).
A system of two geostationary satellites which will provide high
resolution images of clouds both by day and night, as well as a
communications relay function. Winds will be derived from sequential
cloud images produced by this system.
Experimental satellites: The U.S. plans to launch experimental satellites SEASAT
and NIMBUS G during the late 1970's and data from these satellites will be made
available to FGGE, provided the satellite and ground systems are operating as
designed.
Carrier-balloon system (CABALS) for determination of profiles of tropical winds,
temperature and humidity is under development and will be tested during the Data
Systems Test currently in progress. Approximately 13 balloons with 64 dropsondes
on each will be flown. Contingent on the results of this test, the U.S. plans to
implement a similar system during the Special Observing Periods.
Ships: The U.S. has no current plans to contribute ships, but is considering
possible contributions to regional experiments such as MONEX and POLEX.
Constant-level balloons and drifting buoys: The U.S. plans to include the French
ARGOS data collection and platform location system on the TIROS-N satellites for
use in locating the constant-level balloons and drifting buoys and acquiring their
observations. The U.S. plans to relay these observations to Toulouse, France for
processing into Level II parameters. The U.S. has no current plans to provide
platforms for these systems.
Automated land or island stations: The U.S. is considering the deployment of a
few automated "ice-buoy" stations in conjunction with POLEX.
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MONEX and POLEX platforms:
regional experiments.

The U.S. is considering contribution of platforms to these

Data collection: The U.S. plans to continue to participate fully in the operation of
its portion of the WWW GTS. The U.S. intends to participate in the use of an international geostationary satellite data collection system to collect observations from
FGGE special observing systems, remote land or island stations, ships and commercial
aircraft. The U.S. also plans to participate in the WWW monitoring programme.
Data-processing: The U.S. plans to process FGGE data from all U.S. satellites and
special observing systems into Level 11 data for contribution to the FGGE data sets.
The WMG Washington plans to produce operational Level II-a and Ill-a data sets for
each day of FGGE. The U.S. plans to produce research Level III-b data sets for each
day of FGGE.
Data archiving:
for FGGE.

The U.S. plans to participate in three levels of archiving activity

WOG archive as part of the international FGGE archive system.
WMG archive as part of the international WWW archive system.
Local archives as part of the U.S. national archive system.
Data utilization: The U.S. is planning a comprehensive programme of research based
on the data derived from FGGE. Scientists from other participating countries will
be welcome to participate in U.S. research activities.
Data systems tests: The U.S. plans to continue conducting activities to exercise
and test FGGE concepts and procedures, to determine where faults or weaknesses lie.
Results will be made available to FGGE. The U.S. plans to participate in analogous
programme of international tests.
Voluntary Assistance Programme: The U.S. plans to continue the support of this
programme for improvement of key observational stations and communications centres
in the WWW plan as a contribution to the FGGE observing system.

APPENDIX G
STATEMENT BY THE EXECUTIVE SECRETARY OF THE INTERNATIONAL COUNCIL OF
SCIENTIFIC UNIONS
The developments within GARP, both the organization of the FGGE and the
beginnings of the GARP climate dynamics sub-programme, are being closely followed
by the Executive Board of ICSU and discussions were held as recently as last week
on these questions. Considerable effort is being made to increase still further
the level of ICSU activities in the planning stages of FGGE in the scientific developments of the programme and in the data collection and management field by
the World Data Centre Panel. Thought is already being given to the evaluation
phase which may have some positive feedback into the research programme to be
carried out.
The ICSU effort in recent months has tended to be concentrated on the
oceanographic programme, which acts as a complement to the WMO activities.
Although ICSU as a non-governmental organization is not in a position to
match fully the WMO contribution, its input to GARP is an important part of ICSU's
overall programme.
In closing, Mr. Chairman, I should like to thank WMO, and in particular
the Secretary-General, for the fine arrangements made for this second session of
the Inter-governmental Panel on the FGGE.

