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FOREWORD
At its twenty-fifth session (1973)1 the WMO Executive Committee established
an Intergovernmental Panel to act as the focal point for all activities relating to
the detailed planning and implementation of the First GARP Global Experiment. Ten
Member-countries of the Organization were selected each of which was invited to
designate a representative to serve as a member of the Panel. In addition each of
the following bodies was invited to designate a representative to serve on the Panel
as an invited participant - ICSU1 JOC1 ESRO and lOCo The Presidents of the two
WMO Commissions CAS and CBS were invited to serve in a similar capacity.
It is gratifying to note that all concerned responded positively to these
invitations and the first session of the Panel was held in the WMO Building l Geneva
from 7 to 11 October 1974. The present publication comprises the report of this
session.
The participants were no doubt heartened by the success of the recentlycompleted GARP Atlantic Tropical Experiment (GATE)I and statements made by the
Members' representatives regarding their intended contributions to the FGGE were
most encouraging to all those engaged in preparing for this even more ambitious
project. I should like to express warm appreciation to the Governments concerned
for these preliminary commitments which it is hoped will serve as a stimulus to
other Member~ to examine the possible extent of their own contributions.
Finally I should like to pay tribute to the frank and co-operative spirit
which was displayed by the participants throughout the discussions at this first
session of the Panel which marks an important advance in the preparations for the
Global Experiment.
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(D.A. Davies)
Secretary-General

1.

ORGANIZATION OF THE SESSION

1.1

Opening of the session

The first session of the Inter-Governmental Panel on the First GARP Global
Experiment (FGGE) opened at 10.00 a.m. on 7 October 1974 in the headquarters of the
World Meteorological Organization in Geneva.
The list of participants is reproduced
in Appendix A.
The Secretary-General ~f WMO, Dr. D. A. Davies, welcomed the participants and explained the background leading to the decision of the twenty-fifth session
of the WMO Executive Committee to create an Inter-Governmental Panel on the FGGE.
Dr. Davies drew the attention of the Panel to the important work which this Panel will
have to ca{ry out as a focal point of all activities relating to the planning and
implementat~ of the Global Experiment, and referred briefly to the considerable work
which will need to be carried out in the detailed planning of the Experiment, stressing
the unique character of this endeavour.
Resolution 6 (EC-XXV) which established the Panel is reproduced in
Appendix B to this report.
1.2

Election of the chairman
Mr. B. Gosset (France) was unanimously elected chairman of the Panel.

1.3

Approval of the agenda

The provisional agenda as amended by the Panel was adopted.
agenda is given in Appendix C.
1.4

The approved

Programme of the work of the session

The Panel decided that it would work mainly in plenary session. However,
it established ad hoc groups for drafting the various parts of the report of the
session.

2.

SCIENTIFIC OBJECTIVES OF THE GLOBAL EXPERIMENT

2.1
The Panel took note of the scientific objectives of FGGE as described in
the following paragraphs.
2.2
The observing system for the First GARP Global Experiment (FGGE) is
intended to provide observations which will be unprecedented in completeness of the
number of variables measured and in the comprehensiveness of global coverage. It will
then be possible to develop, test and employ more powerful methods for assimilating
meteorological observations, in particular non-synchronous observations r into global
numerical models so that definitive global data sets may be constructed. These data
sets will provide initial and verifying conditions which can be used in numerical prediction models to provide answers to many of the most important problems in meteorology:

- 2 What are the ultimate limits of predictability of weather systems, and
what are the practical limits using models initiated with data sets
attainable by contemporary technology?
To what extent are these limits affected by the presence or absence of
various elements of a global observing system?
(Answers to this
question will permit, for the first time, objective appraisal of the
benefits derived from a particular observing element - and hence
rational design of future WWW systems).
What are the effects of using various parameterization hypotheses for
physical processes?
What are the effects of different computational and observational resolution?
Answers to these questions are required to meet the first GARP objective
of improved and extended weather forecasts.
2.3
In addition, these same data sets will provide information essential to
progress towards meeting the second GARP objective of understanding climate.
They
will permit:
An assessment of these features of atmospheric behaviour which may be
predictable in the time range from a few weeks to several months.
A diagnostic definition of the structure, variability, energetics and
transport mechanisms of the general circulation for the particular
period of the FGGE.
These properties will provide the basis for
interactive studies, such as between:
the stratosphere and troposphere,
the atmosphere and ocean,
the tropics and extra-tropics, and
the hemispheres.
2.4
Although the construction of these global data sets is a dominant objective
of the FGGE, and although it is clearly impossible to make a definitive study of
climatic variability in a one- or two-year observational programme, the FGGE will
incorporate certain observations specifically designed for the purpose of making additionol progress toward meeting the second GARP objective.
2.5
The report of the GARP Study Conference on the Physical Basis of Climate
and Climate Modelling identifies a need to make intensive observations in selected
areas, much smaller than global in extent, in order to study some of the processes
which are particularly significant for climate modelling.
It also points to a need
for global observations of climatic quantities which exhibit a large space and/or time
variability.
Such observations are needed to permit verification of the fidelity of
climate models by comparing the computed variability with that which is observed.
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Extracts from the report of this GARP Study Conference are reproduced in Appendix D
which includes tables giving tentative specifications of observational requirements for
research related to the second GARP objective.
2.6
Although the Study Conference has made very important advances in defining
the nature of such observational requirements, the Panel observed that these requirements are not yet as -clearly defined as those specified for data sets destined for
research related to the first GARP objective.
It is evident that a substantial amount
of detailed work remains to be done in order to design an appropriate observing system.
It is also evident that this work must be undertaken with dispatch if additional
features of the observing system specifically needed to meet the second GARP objective
are to be incorporated smoothly into the planning of the Experiment.
2.7
Being convinced that the urgency of the task calls for the full-time
attention of a well qualified person, the FGGE Panel recommended:
(i)

to the JOC, that at its forthcoming meeting (November 1974) it
suggest the terms of reference of a consultant to treat these
problems of an FGGE observing system aimed specifically at obtaining data for research relating to the second GARP objective;

(ii)

to the Secretary-General of WMO, that such a consultant be engaged,
as soon as practicable, to work in the GARP Activities Office (GAO)
of the WMO Secretariat.

3.

THE OBSERVING SYSTEM FOR THE EXPERIMENT

3.1

Results of recent observing systems simulation experiments

3.1.1
The Panel was informed that in response to the request of the Joint
Organizing Committee, more realistic observing systems simulation (OSS) experiments
examining the FGGE data requirements had been carried out recently at the Meteorological Office, Bracknell (United Kingdom) and at the National Center for Atmospheric
Research, Boulder (U.S.A.).
The control data sets for these experiments were generated by the most sophisticated models available at each institution.
The OSS experiments were carried out with different models involving lower resolution in the NCAR
experiments and lower resolution along with different physical parameterizations in
the Bracknell experiments.
These differences were designed to simulate major sources
of errors in operational models.
The experiments were aimed at studying the relative
importance of the special observing systems planned for FGGE taking into account more
realistic observational errors for the space observing system (GARP Numerical Experimentation Series No. 6: "The performance of space observing systems for the FGGE" by
L. Bengtsson and P. Morel).
3.1.2
The Panel noted the conclusions drawn by the JOC Working Group on Numerical
Experimentation concerning the need for special observing systems for the FGGE which
are as follows:
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3.2
3.2.1.

(i)

It is imperative that wind. observations in the tropics are
obtained from a network of carrier balloons and/or ships since
there is unlikely to be an adequate network of wind observations
obtained by tracking clouds.
In addition, the carrier balloon
and/or ship network will provide temperature information which will
also be essential unless the rms error of satellite derived temper0
ature information is reduced well below the present 2.5 C.

(ii)

Significant reductions in the rms errors of both surface pressure
and zonal wind were obtained in the simulation experiments when
data from constant-level balloons in the southern hemisphere were
added to the basic data set.
It is therefore recommended that a
network of constant-level balloons be maintained in the southern
hemisphere with a spacing of about 1,000 km.

(iii)

The simulation experiments indicate that it is important to know
the surface pressure (or some low-level reference level in the
southern hemisphere).
The recent experiments indicate that better
overall results can be obtained with the same number of buo~s, by
using a loose network(~OOO km spacing) of buoys between 20 Sand
0
0
65 S rather than by a dense network (500 km spacing) between 50 5
o
0
0
and 65 5.
As far as a possible gap (80 _ 140 W) in the buoy array
is concerned, the numerical experiments do not show any significant
influence of this gap on the results.

The basic components of the observing system
WWW surface-based observing system

----~--------~--~-

3.2.1.1
The Panel discussed the role of the WWW surface-based observing system,
and emphasized that this component will be essential for the success of the Experiment.
The Panel therefore.stressed the need:
(i)

for the full implementation of those parts of the Regional Basic
Synoptic Networks of importance to the Experiment,

(ii)

to accelerate implementation of the upper-air stations included in
the Regional Basic Networks, with particular emphasis on improving
the upper-wind observations in the tropical belt and the radiosonde/radiowind observations in the southern hemisphere.

The Panel also stressed the need to make two radiowind observations per day, at least
during the Special Observing Periods, at all stations in the tropical belt.
3.2.1.2
Furthermore, the Panel requested the Secretary-General to study, in consultation with the Members concerned, the possibility of establishing upper-air programmes at island stations or on ships during the FGGE, in particular during the
Special Observing Periods.
The aim should be to achieve, as far as possible, a
spacing of about 1,000 km for upper-air observations wherever feasible. Furthermore,
the Panel agreed that no effort should be spared to install as soon as possible suitable data-collection equipment on board mobile ships for interrogation by geostationary

- 5 satellites.
The Panel recognized that this would be the most effective means of
collecting the increased amount of ships' weather reports required for the Experiment.

3.2.1.3
In this connexion the need was also stressed for strict control of consistency and completeness of observational data provided 9Y the surface-based observing
system.
The Secretary-General was requested to include an assessment of the quality
of the surface and' upper-air data in the planned monitoring system of WWW.
The Panel
also agreed that the results of the Data Systems Test (DST) should be made available
to the Secretariat.
3.2.1.4
Finally, the Panel requested the.WMO Executive Committee to appeal to prospective donors to the Voluntary Assistance_programm~ (VAP) to give favourable consideration to requests for support, particularly when this was required for the establishment of radiowind stations in the tropics. In addition the need for support in
connexion with radiosonde/radiowind observations in the southern hemisphere was anticipated.
3.2.2
3.2.2.1
The Panel was informed that two operational polar-orbiting satellite systems are expected to be available during the Global Experiment period.
Satellites of
both syatems will be in an almost circular orbit at altitudes in the range 830 - 950 km.
The U.S. system will comprise two spacecraft in nearly orthogonal orbits, one crossing
the equator at about 0730 local solar time, and the other at about 1530 local solar
time.
The U. S. S. R. "METEOR" sys tem will make the observations applicable to the synoptic hours 00 and 12 GMT.
Each observation cycle will extend over approximately six
hours, i.e. about 3 hours before and 3 hours after a main synoptic hour.
3.2.2.2
Satellites will carry instrument systems to produce visible and infra-red
images of cloudiness and snow and ice cover.
The images will be obtained using
scanning radiometers.
3.2.2.3
Information will be acquired by the Command and Data Acquisition stations
(two, possibly three in the U.S.A. and three in the U.S.S.R.) and also will be available in a direct readout mode all over the world.
It is expected that the direct
readout data from both the U.S.A. and the U.S.S.R. satellites would be received using
similar ground equipment.
3.2.2.4
Satellites will also carry operational vertical sounders.
The U.S. satellite operational vertical sounder will use infra-red and micro-wave spectral channels
and will provide temperature soundings from the surface to I mb, and water vapour
On the"METEOR" satellites, infra-red sounders to
soundings up to the tropopause.
obtain temperature profiles will also be installed.
3.2.2.5
The U.S. satellite system will be equipped with a Data Collection and
Platform Location System to receive data from fixed and moving platforms.
This system
could be used, in particular, for collecting data from constant-level balloons and
dri fting buoys during the FGGE.
3.2.2.6
The Panel noted that it was currently planned to launch the first of these
U.S. satellites in early 1978 and that the entire system is expected to be available by
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the time of the operational period of FGGE.
Tests of the new imp'roved "METEOR" satellites are planned for 1975 and it is expected 'to have this system in operation also
by the FGGE period.

3.2.2.7
Within the framework of the U.S.A. and the U.S.S.R. development and
research programmes, ,launchings of experimental satellites are planned before and
during the FGGE period.
It may be expected that these satellites will provide
information on precipitation areas, sea state, soil moisture, radiation balance, etc.
and this information will also be available for the FGGE.
3.2.3

Geostationary meteorological satellites
-~--------~---.------

3.2.3.1

The Panel noted with satisfaction that five geostationary satellites are
now envisaged to be in operation during the FGGE as follows:
Operated by:
ESRO (METEOSAT)

Approximate
longitude
0

0

0

U.S.A. (SMS/GOES)

75 W

U.S.A. (SMS/GOES)

135 W

Japan (GMS)

140 E

U.S.S.R.

0
0

700 E

3.2.3.2

Data collection systems will be installed on the satellites to gather
information from fixed and moving platforms situated either on the earth's surface
(ships, automatic weather stations, etc.) or in the atmosphere (carrier balloons).

3.2.3.3

Efforts are being made to have compatible Data Collection Systems on all

satellites.

3.2.3.4

Satellites will be used to broadcast data from processing centres and to
different users.

3.2.3.5
The system of the two U.S.A. satellites will be established well in advance
of the FGGE (the first satellite was launched in May 1974).
The European METEOSAT is
currently planned to be launched in the first half of 1977.
Although the exact
schedule cannot be given here, the GMS of Japan is, for the moment, planned for launching at the end of 1976 or the beginning of 1977, so that it will be operative at the
start of the proposed Build-up Phase of FGGE.
In case of a possible failure of the
first launch, provision is made for a second launch 3-6 months after the first.
The
U.S.S.R. satellite will probably be launched in i978.
3.2.3.6

Thus, the full system consisting of the five satellites will be in operation by the time of the FGGE operational phase and will represent a valuable contribution by the participating countries concerned to the Experiment.
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3.2.4.1
The Panel noted that the minimum observational requirements for FGGE include the determination of wind velocity at several levels in the troposphere and
stratosphere at least once per day at a grid spacing of 500 km, (at the meeting on
Special Observing Systems for FGGE, February 1973, this requirement was relaxed for
the equatorial oceans to the extent that if the frequency is increased to twice per
day, the grid spacing may be increased to 1,000 km).
3.2.4.2
However, in the equatorial belt (lOoN to lOoS), due to the weak coupling
between the mass and motion fields, direct and independent wind measurements are
required.
The number of winds derived from sequential cloud cover images taken by
geostationary satellite sensors falls short of satisfying the wind requirements in the
equatorial belt by a wide margin.
3.2.4.3
Thus a "mixed" observing system has been proposed to meet the requirements.
Such a system would consist of the geostationary satellite system, an augmented number
of land (and island) wind-sounding stations, ships and the carrier-balloon system. It
was estimated that in addition to the geostationary satellite system and the augmented
land wind-sounding stations, a mix of 30 ships and 80 operating carrier-balloon systems
during each of the Special Observing Periods would fill the observational gap, particularly over the ocean areas where station augmentation is not feasible.
3.2.4.4
The carrier-balloon system is planned to operate in conjunction with the
geostationary satellites (see paragraphs 3.2.3.1 to 3.2.3.6 and Figures lA and 18 of
Appendix E).
On command, the super-pressure carrier-balloon flying at 24 km (30 mb)
in the equatorial belt will release a dropsonde.
Each carrier-balloon will carry up
to 100 dropsondes equipped for direct measurement of atmospheric temperature and
humidity.
During its descent the dropsonde receives and transmits signals from the
OMEGA navigation system as well as its own sensor data back to the carrier-balloon for
relay to the ground station via the geostationary satellite.
Wind velocity profiles
are derived from the comparison of signals from several OMEGA stations during the fall
of the dropsonde.
3.2.4.5
The technique that will be used during FGGE for locating the carrierballoon itself has not yet been decided.
Several possibilities exist including the
use of the Transit Satellite, the TIROS-N random access measurement system, and a sun
sensor (Solidus) magnetometer combination to be used during the DST.
3.2.4.6
The routine operation of the carrier-balloon system during FGGE will be
vested in a designated control centre.
3.2.4.7
A prototype carrier-balloon system will be tested during the DST period.
Up to 20 balloons, each equipped with 64 Omegasondes, will be launched from an equatorial site.
These tests will provide insight into the efficiency of the system and
will serve as the basis for establishing the eventual configuration of the carrier-,
balloon system for the FGGE.
It will also provide information on the effective dwell
time of the balloons in the region lOoN to lOoS.
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3.2.4.8
The Panel concluded that a balloon launch- strategy needs to be developed
based on the DST prototype flight experience, the number of ships expected to be available, forecasts of stratosphericwind speeds and balloon life expectancy in the equatorial belt.
The Panel therefore recommended that:
(a)

At least one institution should undertake the responsibility to monitor
the winds in the stratosphere so as to be in a position to provide forecasts of the stratospheric wind regime expected in the equatorial belt
during FGGE.
(The President of CAS volunteered his Commission to assist in this matter
and the Panel gratefully accepted his offer).

(b)

Countries should be invited by the Secretary-General of WMO to indicate at
an early date the number of ships that are to be committed for this "mixed"
system.

(c)

The GARP Activities Office (GAO) of t~e WMO Secretariat should retain the
services of the carrier-balloon system expert consultant to develop the
necessary launch strategy.

3.2.4.9
As was noted in section 3.2.3 there will be five geostationary satellites
provided by four different sources (ESRO, Japan, U.S.S.R., U.S.A.).
Studies are under
way concerning their participation together in the operation of the carrier-balloon
system.
The Panel considered that a control centre should be established to keep
track of the balloons and the number of Omegasondes remaining on each, and to prepare
drop command schedules for each balloon in order to maintain the proper density of wind
observations in the equatorial belt.
Moreover, it is anticipated that from l to ~
launch sites in the equatorial belt will be needed for the operation of the carrierballoon system.
The Panel recommended that:
(a)

The appropriate co~ordinating group (the Co-ordinating Group for Geostationary Meteorological Satellites (CGMS» continue to consider the compatibility requirements of the hardware and data-processing operations to
ensure a harmonious operation of the system.

(b)

CGMS should give due consideration to the matter of the optimum location
of a control centre as well as the details of the operation of such a
centre, particularly since it interfaces with the operation of the participating countries.

(c)

Countries located geographically
invited by the Secretary-General
extending their participation in
and associated facilities and/or

h
I

within the equatorial belt should be
ofWMO to indicate the possibility of
FGGE by providing land for launch sites
assisting with on-site operations.

- 9 3.2.5
3.2.5.1
Considering the difficulties encountered in improving the upper-air network
in the southern hemisphere, together with the fact that significant reductions in the
rms errors of both surface pressure and zonal wind were obtained in recent simulation
experiments when data from constant-level balloons in the southern hemisphere were
added to the basic data set, the Panel felt that a network of constant-level balloons
is required in the southern hemisphere during FGGE with a spacing of about 1,000 km,
in particular during Special Observing Periods I and 11.
3.2.5.2
Based on the experience of former experiments (EOLE) and the GARP requirements, the Panel noted that it has been estimated that about 250 balloons will need to
be in operation during each SOP, and that this can be achieved by the lau~ching of 600
balloons; 400 before the first SOP and the remaining 200 befope the second SOP.
A
flight level of 200 mb would be preferable.
A uniform distribution of balloons could
probably be achieved using only two launching sites.
For the constant-level balloon
system operation, polar-orbiting satellites capable of receiving and transmitting
information from the balloons to ground stations are necessary.
Two TIROS-N type
satellites, equipped with an appropriate location and data collection system would be
used.
The general characteristics of the system and a proposed time schedule for the
associated programme are shown in Figures 2A and 2B of Appendix E.
The Panel noted that in order to process the information collected/ software, computer time and personnel will be needed.
In addition, because of the changeability of the balloon array, it was felt necessary to have a management body in order
to maintain information on the position and status of the balloons.
This management
body should have meteorological and service information available from a WMC and satellite data-processing centre, and also have at its disposal duplex communication lines
with the two launching sites.
Finally, it was stressed that this system presented
minimal danger to areal navigation.
3.2.6
3.2.6.1
The Panel reviewed the status of the proposed system of drifting buoys for
FGGE in the light of the report of the meeting held in Geneva in March 1974 (GARP
Special Report No. 13).
This meeting had concluded that:
a m~n~mum of 300 buoys would be needed to meet the requirement for
atmospheric surface pressure and sea surface temperature in the southern
ocean during the two Special Observing Periods of the FGGE;
this number of buoys is compatible with the satellite-location and dataretrieval capabilities expected to be available and with the presently
foreseeable means of deploying these buoys;
in order to ensure a consistent quality of data from the buoy array, 20
to 30 test-sets of equipment for confirming buoy performance at the time
of the launch will be required for use on the launching ships.
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3.2.6.2
The meeting on drifting buoys for the FGGE had also recommended that
additional observing system simulation experiments related to the buoy observing network in the southern ocean be performed.
Two such sets of experiments have been
carried out recently at the United Kinqdom Meteoroloqical Office, Bracknell and at the
National Center for Atmospheric Research in Boulder, Colorado.
Initially a dense
0
network of buoys in the latitude band 50_65 S had been contemplated.
The experiments
related to the use of a sparser buoy network over a wider latitude band and the effect
of a possible longitudinal gap in the buoy array.
As already noted in para~
graph 3.1.2 (iii), it was found that, using the same number of buoys, better overall
results were obtained by using a loose network (1 1 000 km spacing) of buoys between
0
0
0
0
20 S and 65 S than by using a 0 dense network (500 km spacing) between 50 and 65 S. As
far as a possible gap (80-140 W) in the buoy array is concerned, the experiments did
not show any significant influence of this gap on the results.
3.2.6.3
Whilst the Panel was cautious about placing too much significance on the
results of such experiments, it was agreed that the initial motivation for concen0
trating the buoy array in the latitude band 50_65 S had become less compelling in the
light of developments in vertical temperature sounding by satellite in cloudy areas
and that! for the present, further planning should proceed on the basis of a sparser
buoy array extending to lower latitudes.
Several members, however! felt it would be
unwise to adopt the optimistic position suggested from the study of a gap in the buoy
network as a oasis for planning at this stage.
3.2.6.4
Although the importance of surface air temperature information over the
oceans was recognized, the Panel agreed that the minimum requirement for buoy instrumentation for FGGE is for measurement of sea surface temperature and air pressure. The
present estimated cost of such a buoy (including the cost of all major elements: buoy
hull, sensors, electronics and power supply) is US $5,000.
It seems quite realistic
to expect that all these elements will soon be available for nations interested in
purchasing them either separately or in their entirety.
Several Panel members
reported programmes of drifting buoy development in their respective countries and a
number are considering the possibility of providing and deploying buoys for the Global
The Panel was advised of a number of other WMO Members who are also
Experiment.
hoping to be in a position to contribute one or more buoys for the Experiment. At the
present stage, however, few are able to make any firm commitment.
The general
characteristics of the system and a proposed time schedule for the associated programme
are shown in Figures 3A and 3B of Appendix E.
3.2.6.5
The Panel considered the problems of timing as regards further implementation of the buoy programme as well as questions of buoy deployment and the need for a
This agency would develop launch schedules and monitor the
buoy co-ordinating agency.
buoy array as it develops as well as attend to problems of training in launching
techniques.

h
t

3.2.6.6
The Panel requested the GARP Activities Office of the WMO Secretariat to
arrange for a detailed study of the tasks to be performed by the co-ordinating agency
and make firm proposals to the next session of the Panel on this subject.
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3.2.7

Aircraft

3.2.7.1
The Panel noted that modern aircraft are equipped with inertial navigation
systems and central air data computers which represent an efficient tool for direct
digital readout of several aircraft operating parameters and geographical co-ordinates.
By the addition of certain units, meteorological data Can be stored on magnetic tape
together with the aircraft location data and be ready for immediate processing on
landing.
The standard messages can be prepared and forwarded to the WMCs through the
GTS or other communication lines.
3.2.7.2
An alternative method of transmitting the data would be to add a standard
transmitter package to the aircraft measurement and recording system and transmit the
data to a geostationary satellite which would relay data to the ground station.
The
aircraft could then be treated as Data Collection Platforms (either interrogated or
non-interrogated, depending upon practicability).
3.2.7.3
From the insight gained through the participation of such aircraft in the
GATE effort, and the planning for a greater involvement in the DST, there is apparently
no technical difficulty in acquiring significantly increased meteorological data from
the tropics and the southern hemisphere by such aircraft systems.
3.2.7.4
The Panel therefore recommended that as more detailed information on the
efficiency of this observing system becomes available, it should be made known to any
country expressing interest in participation in this aircraft system, the general
characteristics of which, together with a proposed time schedule for the associated
programme are shown in Figures 4A and 4B of Appendix E.

4.

THE DATA MANAGEMENT SYSTEM FOR THE EXPERIMENT

4.1
If the objectives of the FGGE are to be achieved, it is essential that a
good management system be developed for the acquisition, processing, dissemination and
archiving of the many forms of data expected to be generated during the Experiment. A
fairly detailed data management plan has already been devised and this is described in
Chapter 8 of GARP Publication Series No. 11.
The Inter-governmental Panel reviewed
this plan and concluded that it could still be regarded as generally realistic.
Therefore, the remarks below are restricted to amplifying the plan where this seems
necessary, drawing attention to certain aspects requiring additional study and making
recommendations for the further development of the plan.
4.2
The observing system described in section 3 includes three categories of
sub-system:
(a)

Basic sub-systems which will be operational at the time of the FGGE. These
include the ground-based WWW system as well as the satellite-based system
which together form the WWW Global Observational System.

(b)

Special sub-systems designed to fill critical gaps in (a), viz. special
observations in the equatorial belt, the southern oceans and the polar
regions.
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(c)

Other systems which, although not planned primarily for the FGGE, will
nevertheless give useful and in some cases unique information.

Systems under (a) will operate throughout the entire Experiment but those under (b)
will only be requ~red to operate during the Special Observing Periods.
Systems under
(c) may operate for parts of the FGGE period or in some cases throughout the Experiment.
The parameters which will be provided by the various sub-systems are set out
in Table 1 of Appendix F.
4.3
The Panel agreed that of these parameters, temperature, wind, pressure,
humidity and sea-surface temperature are the most critical for defining the state of
the atmosphere as would be required, for instance, in a prediction experiment, whilst
some other parameters such as cloudiness or radiation balance are likely to be of most
The more important characteristics of the five
use for specialized research studies.
basic parameters, including the expected data volumes, are set out in Tables 11 to VI
of Appendix F.
4.4
The Panel recognized that much work remains to" be done to establish suitable formats and codes for the new kinds of data, especially those from the special
observing systems.
In this connexion the Panel wished to emphasize the desirability
of making use wherever possible of existing codes and procedures and avoiding the
invention of new codes or procedures.
However, where new codes or procedures are
found to be unavoidable, these should be agreed through the normal WMO procedures.
4.5
For data management considerations it has been found convenient to discriminate between various categories or "levels" of data.
The definitions of these
levels are set out in section 8.2 of GARP Publication Series No. 11.
4.6
The Panel discussed several problems of interpretation concerning these
definitions and it was evident that the main difference between the category 8 (or
FGGE) data sets and the category A (or operational WWW) data sets springs from the
later cut-off time applicable to the former.
However, the distinction is not a rigid
one except in so far as category A data sets will always be less complete than category B sets.
In particular, at the present time it seems probable that only a limited
proportion of the observations from the Special Observing Systems (carrier-balloons,
constant-level balloons, buoys, ships, experimental satellites, etc.) will be received
in time for inclusion in the category A data sets.
4.7
The Panel also pointed out that Level 118 data will include some information which, although not considered (at least at present) as operational data within
the WWW (e.g. sounding radiances), nevertheless may have originated from some part of
the WWW Global Observing System.
I

~

4.8

The situation set forth in paragraphs 4.6 and 4.7 above has the following
consequences:
(a)

Level I data will not be available to any particular research group in
near-real time unless that group is able to make special arrangements to
obtain the data direct from the appropriate data source (e.g. a satellite
data-processing centre).
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Research groups with access to the GTS could intercept Level 11 data,
including the delayed observations, and by applying their own checking and
quality control could create their own Level lIB data sets.
In the
absence of this capability, research groups requiring Level lIB data would
obtain them from the World Data Centre(s).

4.9

It is convenient to recognize three main classes of research users:

(a)

Those having advanced and comprehensive telecommunication and computing
facilities enabling them to have access to most levels of data (even
perhaps Level I data).
Such groups would be those also having the ability
to run advanced numerical models and probably produce their own Level III
data sets.
They would, however, still probably need to receive the WHCts
version of Level IlIA and/or B data sets for comparison purposes.

(b)

Those having access to the GTS but lacking other advanced facilities.
These would not have access to any Level I data but could receive Level IIA
and Level IlIA data in near-real time.
Levels lIB, IIIB data, if required,
would have to be obtained after the event from the WQCs.

(c)

Those having no access to the GTS and therefore dependent entirely on the
WDC archives.

The overall data flow for the FGGE is illustrated in Figure 1 of Appendix F.

4.10
A statement of the data volume to be expected during the FGGE is given in
Appendix F of which Figure 2 illustrates the data volumes applicable to various kinds
of data expected to flow through a WHC.
4.11

The Panel noted with interest the results of certain Data Systems Tests
undertaken by the U.S.A. during December 1973 and May 1974, and considered that the
further tests planned for 1975 would be extremely valuable in bringing to light unforeseen problems.
It was recognized, however J that these further tests were dependent
on the successful launch of NIMBUS F and on the implementation of the intended test of
the carrier-balloon system.

4.12

Although the Panel considered that a viable and realistic data management
plan for the FGGE now exists in broad outline J it was also recognized that a considerable effort was still required to develop the plan in detail.
The Panel therefore
strongly endorsed the recommendations of the JOC and the WHO Executive Committee that
a meeting of experts be held.
The participants in the meeting should include dataprocessing experts and specialists in the telecommunication aspects of meteorological
satellites as well as conventional telecommunication experts; it is also important
that adequate liaison with the CBS Working Group on the GTS be arranged, preferably by
the attendance of its chairman at the proposed meeting. The work of this meeting is
likely to be sufficiently difficult and complicated to warrant a preparatory meeting
of a smaller number of experts to produce some documentary input for the main meeting,
As regards the timing of this meeting~it would clearly be preferable for it to take
place after the Data Systems Test referred to in paragraph 4 above. However, because
of the urgency and the need to avoid clashing with Congress and other meetings already
scheduled, the Panel considered the pr9posed meeting must be held in April 1975 as has
already been suggested.
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4.13

The main objectives of the meeting would be:

(a)

To undertake a comprehensive appraisal of the existing plans for the
implementation of the FGGE data management system.

(b)

To identify the additional resources needed at the WMCs in order to
accomplish the FGGE data-processing requirements (see GARP Publication
Series No. 11, Chapter 8), in particular the requirements for the production of the Level 11 and Level III data sets, and to indicate to CBS
'the capacity needed on the Main Trunk Circuit to handle the expected
traffic load and, wherever possible, to suggest priorities for various
kinds of data.

(c)

To study satellite collection as a possible back-up or supplementary
communication system to be implemented during the FGGE wherever appropriate
to ensure a maximum utilization of the observations which will be obtained.

(d)

To define the efforts needed for archiving and for distribution of the FGGE
data sets to the research community.

5.

IMPLEMENTATION PLANNING FOR THE EXPERIMENT

5.1
The Panel recognized that the several components of the Experiment are
closely inter-related and interdependent.
Without a high level of implementation of
the World Weather Watch (GaS, GDPS and GTS) the Experiment cannot be brought to
fruition.
This includes both the surface-based and satellite components of the Gas.
Similarly the Experiment will be able to fulfil its objectives only if the special
observing systems are able to provide the required data that are not available through
the more conventional system.
Planning for the Experiment must be based on realistic
appraisals of the capabilities of each of the components and recognition of the demands
that will be placed on each by the operation - or deficiencies - of others. To this
end the GARP Activities Office of the WMO Secretariat must keep up-to-date with all
national and international planning as well as the results of various tests and evaluations that would pertain to the various systems of concern to the Experiment.
5.2
The Panel in particular requested the Secretary-General to submit to its
next session a realistic assessment of the anticipated performance of the WWW which
would help in planning the special observing system. This evaluation of the performance
of the WWW in 1977-1979 should also be submitted by the Secretary-General to JOC in
order that JOC may assess whether the combined contributions of all components of the
FGGE will be adequate to meet the scientific objectives.
5.3
The monitoring of the WWW discussed in section 3.2 is an essential input
to this evaluation.
In particular the monitoring activities carried out in conjunction with the Data Systems Tests in 1975-1976 can be particularly valuable.
The
Panel requested the Secretary-General to notify Members sufficiently in advance of the
DST and request that they re-exert extra efforts during these periods to implement
fully their observing and telecommunications functions.
The DST would then be an
opportunity both to exercise and test the monitoring activities by the nations and the
Secretariat, and also to acquire a measure of the ability of the WWW to operate at a
special high performance level as will be expected during the period of the FGGE.
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THE ROLE OF OTHER GARP EXPERIMENTS DURING THE GLOBAL EXPERIMENT

6.1
The Panel was informed about current planning with respect to the development of the two regional experiments, the Monsoon Experiment (MONEX) and the Polar
Experiment (POLEX) which will be partially conducted during the Global Experiment.
MONEX
6.2
The main purpose of this experiment is to improve the u~erstanding of the
dynamics of the monsoon circulation and its various features in the Asiatic region;
the prediction of the onset of the monsoon, the development of monsoon depressions,
etc.
6.3
The problem of observing and understanding the broad planetary monsoon
circulation as generated mainly by the thermal contrast between the Asia-Europe-Africa
continental complex and the surrounding oceans will be studied during the FGGE period.
In addition, regional observing systems will be activated during the Global Experiment,
particularly within Special Observing Period 11, in order to study various smallerscale circulation systems and their interaction with the large-scale monsoon circulation.
Examples of these are the effects of the small-scale circulations over desert
regions, the effect of orographic barriers, the individual characteristics of the adjacent seas, the possibility of baroclinic stability, etc.

6.4

Preliminary meteorological oceanographic observational programmes have
already been organized jointly by India and the U.S.S.R. in 1973 in the Arabian Sea
region.

6.5
Following the Second Informal Planning Meeting on MONEX in October/November
1974 a detailed plan for the conduct of MONEX will be published in the GARP Publications Series.
POLEX
6.6
The main scientific objectives of this experiment may be summarized in the
following way.
With regard to the first GARP objective; to resolve by a combination
of field experiments and special modelling studies those problems in small-scale process parameterization which are significant in the polar regions.
6.7
With regard to the second GARP objective; to develop a better understanding of the oceanic exchange processes involving polar waters with the ultimate
goal of constructing parameterization schemes or prediction models adequate for long
time-scale estimation of the associated transfer rates.
6.8
With regard to the implementation of the FGGE; to identify supplementary
observations in the polar regions that are required to provide adequate coverage for
global models.
6.9
The Panel was informed that a detailed scientific plan for the Polar
Experiment has been developed and will be available shortly in the report of the
Second Informal Planning Meeting on POLEX, (October 1974).
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OCEANOGRAPHIC PROGRAMME FOR THE EXPERIMENT

7.1
The Panel was informed of the following philosophy of the oceanographic
component of atmospheric research and recent activities in this field.
7.2
The dynamics of the atmosphere is influenced by the physical properties of
the sea-surface which covers more than two-thirds of the earth's surface. These
properties are determined jointly by the atmosphere and ocean, a coupled physical
system with feedbacks.
On climatic time scales the internal dynamics of the sea
becomes a very important factor, perhaps dominant, because of the large thermal and
mechanical inertia of the ocean.
Oceanography figured prominently at the GARP Study
Conference on the Physical Basis of Climate and Climate Modelling in Stockholm
(August 1974).
7.3
Of most direct importance is the dynamics of the layer above the permanent
thermocline which is commonly 100 to 200 m deep.
For time scales up to a few months
local vertical processes control this layer.
For time scales of a few months to one
or two years horizontal processes and coupling with the underlying water have to be
taken into account, and for longer times, the general circulation of the deep ocean.
In many regions, e.g. near coasts or in the presence of strong currents, special considerations are necessary.
In general the state of the art of modelling the ocean is
significantly behind that of the atmosphere, although progress and prospects are good.
7.4
In determining the sampling required to obtain an averaged oceanic or seasurface property even on scales set by requirements of atmospheric modelling, the
scales of variability within the oceans must be considered, e.g. the energetic eddy
field.
7.5
The recently concluded field programme of GATE incorporated a successful
oceanographic component, and planning withinGARP for further oceanographic programmes
A consultant for oceanographic programme planning has been enhas been initiated.
gaged for th~ JPS, Professor Henry Stommel, who is also Chairman of the SCOR Working
Group 47, established in the spring of 1974, which has the specific task of preparing
oceanographic recommendations for the FGGE.
7.6
The Panel noted that a number of oceanographic programmes, established or
proposed, including several within the International Decade of Ocean Exploration (IDOE),
could be useful to the FGGE, or could benefit from FGGE data.
Most important among
these are NORPAX and JASIN which study the mixed layer, POLYMODE which investigates the
ocean eddies and CUEA which investigates coastal upwelling.
Studies in the Indian
Ocean (INDEX) are to be initiated which, if successful, will peak during MONEX. A
POLEX-related southern ocean study, ISOS, started in the autumn of 1974.
7.7
The Panel was informed that IOC has a strong and continuing interest and
involvement in GARP activities.
The IDOE is the accelerated phase of its Long-Term
and Expanded Programme of Oceanic Exploration and Research (LEPOR), under which the
field of air-sea interaction has been given great importance.
The lOG has adopted
various resolutions encouraging its scientific advisory bodies to recommend FGGE
oceanography activities and urging its Member States to participate.
In addition the
IGOSS program~e, which will soon become operational, intends to provide by 1975
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could also contribute to the FGGE.
The Panel recognized that in view of the growing concern of many organiza7.8
tions and nations with the climate problem, additional related programmes may develop
before the time of "the FGGE field pr~gramme.
7.9
The Panel agreed that three types of oceanographic measurements should be
clearly distinguished: (i) sea-surface measurements required for atmospheric
modelling; (ii) sub-surface measurements required for ocean models and coupled airsea models directly related to FGGE objectives, and (iii) oceanographic measurements
for investigations of oceanic phenomena which are of special interest because of the
availability of FGGE data.
7.10
Whilst the oceanographic requirements for FGGE related to the first GARP
objective are primarily for sea-surface measurements only, the Panel agreed that in
respect of the second GARP objective a sub-surface oceanographic programme is required,
and that planning for such a programme requires close co-operation between atmospheric
and oceanographic scientists.
7.11

Accordingly, the Panel recommended that:

(a)

The development of an oceanographic programme for FGGE should continue,
including the consideration of specific requirements for the upper mixed
layer and other measurements related to the second GARP objective;

(b)

laC, SCaR and other bodies be encouraged to participate in the planning
of FGGE and related oceanographic programmes;

(c)

Care be taken to ensure close liaison between FGGE planners and the proliferating related oceanographic programmes.

8.

TIME SCHEDULE FOR THE EXPERIMENT

8.1
The WMO Executive Committee at its twenty-sixth session requested the Intergovernmental Panel on FGGE to establish a firm target date for the Global Experiment.
The Panel reviewed the ~chedule proposed by the Executive Committee and took into consideration the subsequent recommendations of the JOC officers and information regarding probable availability of observing systems presented by the members of the Panel.
8.2
The Panel adopted the target schedule shown diagrammatically in Appendix G
as the basis for further planning by all FGGE participants.
In view of the large
number of complex systems to be developed, tested and integrated, the schedule includes
a build-up phase to begin about September 1977 and to last about one year, followed by
a n operational phase during 1978-1979.
During the build-up phase the various new
components of the observing system and the data management system will undergo final
testing.
Routine data collection and processing will be initiated about the beginning
of 1978 for those systems that are operational.
The operational phase will be considered complete when at least 12 consecutive months of intensive global coverage have
been obtained, including two special observing periods.
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As these milestones are three to five years in the future, the Panel considered that the beginning of the phases should be considered fixed to within one
calendar quarter; more firm dates will be established as the detailed planning and
development activities progress.
In particular, the satellite launch schedules and
availability dates of new data-processing capabilities cannot at this time be specified more precisely."
The Panel recognized, however, that the Special Observing
Periods had been designed to permit study of special seasonal phenomena in collaboration with MONEX and POLEX, so that these periods could not be adjusted arbitrarily.
8.4
It was pointed out that any significant deiay (for example, such as to
result in missing the austral summer buoy deployment periods) could result in a oneyear delay in the planned programme.
This would jeopardize the entire experiment in
view of projected satellite lifetimes and other sensitive interactions among elements
of the plan.
8.5
The Panel endorsed the concept of a concentrated test period during the
build-up phase, and requested the GARP Activities Office of the WMO Secretariat to
develop the concept in greater detail for later consideration by the Panel.
8.6
The Panel requested the JOC to further analyse the details of the schedule
particularly the Special Observing Periods, at JOC-X in November 1974, and to report
any significant new considerations to the GARP Activities Office of the WMO Secretariat.
The members of the Panel also agreed to analyse the details of the schedule for
possible impacts and to inform the GARP Activities Office in writing by January 1975
of any problems.
This would assist in preparing the recommendations requested by the
Executive Committee for its next session in May 1975.
The chairman of the Panel was
authorized to approve the form of the recommendation on its behalf and to consult with
members if he deems necessary.

9.

OVERALL REVIEW OF NATIONAL INTENTIONS TO CONTRIBUTE TO THE EXPERIMENT

9.1
The members of the Panel summarized the present intentions of their
countries to participate in the FGGE and to provide the resources necessary to implement the existing plan.
All members expressed the very high interest of the scientific communities of their countries and the importance which they attach to achieving
the goals of the Experiment.
It was noted, however, that because of technical and
budgetary reasons, firm commitments could not be made so far in advance of the Experiment.
The stated intentions of the countries represented on the Panel are set out in
Appendix H.
9.2
The Panel agreed that as a matter of urgency a detailed list of contributions required for the FGGE (relating to the special observing systems, data-processing
and World Weather Watch) should be established by the WMO Secretariat.
This list,
including estimated costs, should be circulated to all nations with a view to indicating the most important facilities and services required for carrying out the Experiment.
It was expected that the Secretary-General would circulate this list by January 1975.
9.3
In this connexion the Panel clearly stated that it is imperative that the
essential components of the World Weather Watch, in particular the GOS (surface and
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branches), must be fully implemented and operational not later than early 1977.
It
was stressed that particular emphasis should be given by all nations to carry out fully
their obligations under the WWW in respect of facilities of direct importance to the
FGGE.
In this respect it was also pointed out that developing nations will require
support under international programmes such as UNDP and VAP.
10.

FUTURE ACTIVITIES

10.1
Since this was its first session, the Panel considered the question of how
best to discharge the broad responsibilities assigned to it by the Executive Committee
set out in Appendix B.
The Panel requested the chairman, working together with the
WMO Secretariat, to prepare a written statement outlining the basic principles and procedures which would guide the organization and conduct of the work of the Panel, and to
clarify the relationships with other bodies responsible for various aspects of the
planning of the FGGE, including the GARP Activities Office and World Weather Watch
Department of the WMO Secretariat, the JOC, and national organizations responsible for
implementing portions of the FGGE.
The chairman* requested that members of the Panel
submit to him by 30 November 1974, any specific items they wish to have included, so
that he could complete an initial draft for circulation to members by 15 January 1975.
Based on the comments of the members, a final draft would then be prepared by 1 March
and circulated for approval by the Panel, and then included as a part of the chairman's
report to the twenty-seventh session of the Executive Committee.
It was anticipated
that the Panel would consider some of these questions in greater detail during its next
session.
10.2
The Panel noted the request of the Executive Committee in Resolution 6
(EC-XXV) "to make proposals for an inter-governmental planning meeting, to which all
Members of WMO will be invited, in order that governments making a contribution to the
Experiment will be able to participate in its planning".
The importance of a "global
inter-governmental planning meeting in order to obtain more information on Members'
commitments to the Global Experiment and related regional experiments" was reaffirmed
by EC-XXVI (paragraph 4.2.12).
The Panel in considering the timing and role of this
meeting took note not only of the schedule of Seventh Congress in April-May 1975, but
also of the various other activities more closely related to the planning of the Global
Experiment.
These include the planned sessions of JOC in Budapest in November 1974
and in Tokyo in September 1975, and also meetings of working groups to be organized on
data management (Planning Conference on the FGGE, September 1972) and on telecommunications (EC-XXVI, paragraph 4.2.17).
It was also necessary to consider the revised
timing of the Data Systems Test which will now be later in 1975 than foreseen at
EC-XXVI (paragraph 4.2.15) and the importance of full co-operation of Members in the
implementation of the DST.
10.3
The following sequence of activities and meetings is therefore recommended
as a means of achieving,as expeditiously as possible, the widest possible support by
Members in their participation in this important endeavour.

*

Mr. B. Gosset, Meteorologie Nationale, 73-77 rue de Sevres, 92100-Boulogne, France.
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The tenth session of JOC (Budapest, November 1874) should review its
recommended requirements for the Basic and Special Observing Systems in the light of
the most recent observing system simulation experiments, and also the declared
intentions of Members represented on this Panel to contribute to those systems.
10.5
The GARP Activities Office of the WMO Secretariat WdS requested to arrange
for a further elaboration of additional FGGE observational requirements on the basis
of the recommendations made by the GARP Study Conference on the Physical Basis of
Climate and Climgte Modelling.
These additional requirements, identified as such,
should be included in the statement indicated in paragraph 10.6 below, and should be
completed in time for submission to Members in advance of Cg-VII.
10.6
The Secretary-General is requested to submit to Members, for receipt well
in advance of Seventh Congress, a full review of the objectives and plans of the
Global Experiment, with a statement of the various specific ways in which Members can
contribute to the Global Experiment and the concurrent regional experiments.
An
estimate of associated costs should, if possible, accompany each specific activity.
Members should also be provided with the recommendations of this Panel and of JOG-X,
and whatever supplementary information may be available that would clarify and define
the roles which -individual Members can have in the several GARP programmes.
10.7
The Panel invited the President of WMO to arrange for sufficient time to
be set aside to permit Congress to discuss the Global Experiment, to review the status
of the planning and to provide the opportunity to Members to state preliminary commitments for participation in and contributions to the Experiment.
10.8
In-conformity with EC-XXVI, paragraph 4.2.17, the GARP Activities Office
of the WHO Secretariat should plan and issue invitdtions for a meeting of experts on
data management and on telecommunications, to be held during the first half of
April 1975.
(The United States has offered to host this meeting in Washington, D.C.).
10.9
The Panel should convene its second session in Geneva, not later than
October 1975, to review the results of Seventh Congress, the working group meetings,
and the progress of the planning and analyses of the Secretariat.
10.10
The Secretary-General is urged to continue efforts to monitor and assess
the performance of the Global Observing System and the Global Telecommunication
System.
The Panel recommended in particular that enhanced monitoring be implemented
during the Data Systems Test periods in 1975-1976.
10.11
The Secretary-General is requested to urge all Members to make special
efforts to implement fully their WWW observing and telecommunication functions during
the DST intervals.
This should be brought to the attention of Members of Seventh
Congress and by correspondence once the ,dates of the 1975 DST are finalized.
I

!'"
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It is recommended that the Inter-governmental Planning Meeting for the
FGGE be scheduled for late 1975 or early 1976.
By that time Members will have been
informed through correspondence and reports of the latest evaluations of the scientific requirements for the Experiment by JOC-XI as well as the indications of Members'
intentions to contribute to the various special systems.
Also available at that time
will be a valid analysis of the performance of the WWW and at least partial results of
the DST.
At this meeting Members would be able to modify and ratify the planning to
date, and reaffirm their contributions to the Experiment.
The letter of invitation
to this meeting, which should be sent out soon after EC-XXVII, should urge all Members
to attend, and to submit their firm commitments to the Experiment, so that the anticipated full contributions of all Members would become known at that time.

*
*

*
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APPENDIX B

RESOLUTION 6 (EC-XXV) - FIRST GARP GLOBAL EXPERIMENT (FGGE)
INTER-GOVERNMENTAL PANEL
THE EXECUTIVE COMMITTEE,
NOTING the report of the Study Panel on Institutional Arrangements for the FGGE,
EXPRESSES its appreciation for the excellent work carried out
by the study panel;
CONSIDERING the need for a central body to deal with the overall policy and co-ordinating aspects of the FGGE,
DECIDES:
(1)
To establish an FGGE Inter-governmental Panel to act as
the focal point for all activities relating to the detailed planning
and implementation of the Global Experiment, including the following
functions:
(a)

To review the progress made in planning and
implementing the Global Experiment;

(b)

To consider all questions associated with the
Global Experiment;

(c)

To ensure that individual contributions to the
Global Experiment are combined into a co-ordinated
programme;

(2)
That in performing its tasks the panel should take fully
into account the scientific objectives of the FGGE as established by
the JOC, which will act as the principal scientific advisory body to
the panel;
(3)
That the composition of the panel shall be as shown in
the annex to this resolution;
(4)
To request the panel, at its first session, to make proposals for an inter-governmental planning meeting, to which all Members
of WMO will be invited, in order that governments making a contribution to the Experiment will be able to participate in its planning;
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(5)
That the panel should report on its activities to each
session of the Executive Committee;
AUTHORIZES the panel to organize informal planning meetings,
as necessary, making maximum use of existing bodies of WHO and ICSU;
REQUESTS the Secretary-General:
(1)
To invite governments and the bodies concerned to nominate their representatives to serve on the panel;

(2)

To arrange for a session of the panel in 1974;

To assist and support the activities of the panel in all
(3)
appropriate ways within the approved budgetary provisions.
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APPENDIX D
OBSERVATIONAL REQUIREMENTS FOR
THE SECOND GARP OBJECTIVE
Note:

This annex is taken from the draft report of the Conference and so
subject to possible modification.

1S

Extracts from the report of the GARP Study Conference on the
Physical Basis of Climate and Climate Modelling
The last chapter of the report of this Conference presents in some detail
feasible observational programmes which will be needed for accomplishing the second
GARP objective.
These observational programmes have been grouped into three categories as shown below.

(i)

Intensive observations in selected areas
These observation programmes are needed to study particular processes
significant for climate modelling.
The programmes need to be very
detailed J intensive in space and time J but may be restricted to a 2
small number of areas of the order of a grid element (100 x 100 km )
and also a limited period.
Intensive observations of this nature are
required for the purpose of developing parameterization schemes.

(ii)

Global observations of variable climatic parameters
This class of observational programmes refers to the global observation
of climatic quantities which exhibit a large space and/or time variability, as needed for verifying the fidelity of climate models by comparing their computed variability to the observed.
Observing periods
of at least 1-2 years are necessary.
Because so much of the climate
modelling problem lies in a proper understanding of the interaction
between various elements of the atmosphere-ocean-cryosphere-land system,
it is highly desirable J and in some instances imperative, that these
supplementary climatic data sets be obtained concurrently with the FGGE.

(iii)

Long-term monitoring of climatic parameters
The third class of observational programmes refers to the long term
surveillance of slowly varying elements of the atmosphere-oceancryosphere-land system and also the long term surveillance of enVlronmental parameters and of external "forcing" factors which maYJ in the
long run, induce climatic trends.
It is, of course, assumed that the ongoing World Weather Watch programme will continue to provide the observations of the basic atmospheric state which are central to the understanding of most processes
of the climate system.
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Tentative specifications of observational requirements are summarized in
Tables I-VII.

EXAMPLES OF GLOBAL DATA SETS TO BE OBTAINED DURING THE FGGE
The observing system already planned for the FGGE and the WWW, together with
major experimental satellite and ground observation projects (NIMBUS-G, Antarctic
Research Programmes, Oceanographic Research Programmes, etc.) will go a long way
toward providing the basic raw data required for the supplementary climatic parameters.
This does not mean, however, that the required information will automatically become
available inasmuch as the extraction of the specific physical quantities from raw data
would generally entail a major data processing task and require major computing
resources.
Examples of the supplementary global information sets needed, in addition
to the basic FGGE data set, for the purpose of climate models development, are
(Tables I-VII):
Three-dimensional climatology of extended cloudiness
Global observations of the radiation budget
Solar U.V. Flux
Net radiation budget
Surface radiation parameters
Sea-surface temperature
Land- and ice-surface temperature
Surface albedo
Precipitation and hydrology
Precipitation over oceans
Depletion of available soil moisture and lake water
Oceanographic observations
Snow and sea ice
Extent of snow and ice
Thickness of sea ice
Sea ice melting
Drift of sea ice
Ozone distribution.

:t-:::J

Detailed information regarding the observing programmes needed for climate
research (variables, space and time resolution, duration of period accuracy and
observing technique) is given in sections 6.2 to 6.7 of the report of the GARP Study
Conference on the Physics of Climate and Climate Modelling.
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In the following tables are set out tentative observational requirements
for research related to the second GARP objective. These are ~lso taken from the
report of the GARP Study Conference on the Physical Basis of Climate and Climate
Modelling, and are divided under the following headings:
Table I

Planetary radiation budget and cloud climatology

Table II

Surface albedo

Table III

Precipi tation and hydrology

Table IV

Oceanography

Table V

Snow and sea ice

Table VI

Polar ice sheets

Table VII

Gases and particulate matter

TABLE I

PLANETARY RADIATION BUDGET AND CLOUD CLIMATOLOGY

J>

""C
""C
ITI

G

Tentative specification of global observation of the Radiation BUdget

H

X

~o

Space
Resolution

Variable

1. Total Solar

(1800 - 3100

)

-

Period
(Desired)

Accuracy (1 tj" )
(}linimum useful)

*

Long-term

1 day

FGGE

10% per
50 R

5 Wm- 2

Budget

500

km

1 day

FGGE

5 Wm- 2

15 Wm- 2 .

15 days

Long-term

2 Wm- 2

15 Wm- 2

~

3a. id.

id.

4.

100

Cloudiness

km

1

day

FGGE

1 km vertic'al
1 0 cloud top

5%

Spaceborne radiometry*

By coordination with
solar astronomy
programme

interval

3. Net Radiation

Observing Technique

.

"tl

""'"
2 Wm- 2

year

Flux Qs

2. Solar UV F11

Time
Resolution

temperature
amount

Multiple satellite
visible & IR
radiometry**

id.

SUbjective analysis
of RAOB and satellite
imagery

*

Development of new photometric standards and calibration techniques are needed to achieve the
required absolute accuracy

**

Requires much improv6.l sampling of diurnal variations andfue institution of routine data-processing
procedures.

TABLE II - SURFACE ALBEDO
Tentative specification of global observation of surface radiation parameters

Space
Resolution

Time
Resolution

Period

Accuracy q~ )
(Desired) (Minimum useful)

Observing Technique

Sea surface
temperature

200 km

1-5 days

FGGE

0.5°C

105°C

IR radiometry from
meteorological
satellite in atmospheric transparence
windows*

la. Land- and
ice-surface
temperature

500 km

1 day

FGGE

10C

3 C

2. Surface
albedo

200 km

1-5 days

FGGE

0.01

0.02

Variable

1.

0

id.

Multispectral visible
and near-IR radiometry
from meteorological
satellite**

»'"C
*

Consideration of variable absorption-emission by CO 2 and H20 calls for a major data processing task

** Consideration of variable absorption and/or scattering by aerosol, haze and other constituents calls
for a major data processing task

'"C
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TABLE III - PRECIPITATION AND HYDROLOGY

Jc.

Tentative specification of global observation of precipitation and hydrology

."
."
1""1
Z

o

H

'<

Variable

Space
resolution

Time
resolution

Period

AccUracy
(ainimum
useful)

Observing technique

1. Precipitation
over oceans

500 km

5 days

FGGE

4 levels
discrimination

Passive microwave
(1.55 & 0.86 om) radiometry from NIMBUS-F and
-G;also geostationary
satellite IR & visible
cloud images

2. Depletion of
available soil
moisture and
lake water

200 km

15 days

FGGE

Yes/Nd

Detection of vegetation
wilting from multispectral Visible radio..
metryand passive
microwave brightness
mapping *

3. Water run-off

River basin

15;.30 days

long-term

10%

River gauges IHD
programme

*A method for extracting 'an unambiguous signature o'fstOred water depletion from colorimetric and
microwave brightness data to be developed.

.o

"'0-.

TABLE IV - OCEANOGRAPHY
Tentative specification of global observations for validation of·oeeanrtlmddUs
Variable

Space Resol~tion* Time Resolution

1. Surface
Temperature
1 a.
id.
2. Reat content
of the upper
layer (200 m)

200 km

1-5 days

FGGE

0
0.5 C

105°C

IR radiomet~y from meteorological satellites

best possible

30 days

0.5°0

1.5°0

200 km

1-5 days

long-term
1-2 years

1 Kc~~
cm

3 Kca!.

Ship intake temperatur~data
Drifting and moored buoys,XBT,
shipsof opportunity

0.1
-2J
dyne <:'111

0.4

10 cm

3. '-lind stress

200 km

1-5 days

Period

1-2 years

Accuracy (~<:i)
(Desired) (Minimum
Useful)

cm

4. Surface

200 km

5-10 days

1-2 years

2 cm

5.

critical
areas only

30 days

long term

2 cm.4.tc

1000 km

5 years

'long term 0.1 2~
sec

currents & eddies

Near~ su~tace

currents

6. Deep ocean
circulation

Observing Technique

-I

_2-

Not developed

d~tle Ci'I

IDem

Tide gauges. Sea le~el altimetry
from geodetic satellite.**

-\

.,A(.c

0.5_rm
sec

,Drifting 'bu0Y'S'. ,Current-meter
stations and intermittent hydrography.
Sampling by SOFAR floats. Chemical
and radioactive tracer studies

»
"tl
"tl
."

(;.
I-l

*

**

Finer resolution required in some critical regions
Feasibility not demonstrated. Extensive instrumental development and extrememy accurate mapping of geoid shape are
needed to make this technique applicable.
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SNOW AND SEA ICE

."Jc> .
"'0
fT1

:z
o
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Tentative specification of global observation of snow and sea ice

:~...

..o
'*

Space
Resolution

Time
Resolution

Period

1. Extent of
snow

100 km

5 days

FGGE and
long-term

Yes/no

Visible and/or IR radiometry
from meteorological satellites **

2. Extent of
sea ice

50 km

5-15 days

FGGE and
long-term'

Yes/no

Passive microwave (1.55 aad 0.86 cm) ,
brightness mapping from NIMBUS-4
~operating) and NIMBUS-F and -G
planned) '*'*'*

3. Thickness
of sea ice

200 km

15-30 days

FGGE and
long-term

10-20%

Not developed

4. Sea ice
melting

50 km

5 days

FGGE

Yes/no

Estimated albedo (0.025-0.05) from
microwave brightness, NIMBUS-G ***

5. Drift of
sea ice

400 km

1 day

FGGE

5 km

Tracking of ARGOS beacons in ice
stations or buoys by TIROS-N

Variable

'*

Accuracy

Observing Technique

,00

For ice and snow albedo, and surface temperature, see section 6.3

** Better data-processing techniques need to be developed at lowsigna1/rloise ratios and in the presence of clouds
**'* No specific plans so far to include microwave mapping instruments on future meteorological or research
satellites beyond 1978

".

TABLE VI - POLAR ICE SHEETS
Tentative.~pecification

of monitoring observations of polar ice sheets

Variable

Space
Resolution

Time
Resolution

Period

1. Thickness

200 km

1 year

Long-term

0.1 m

1 m

Differential VHF radar
from aircraft

2. Deformation

200 km

1 year

Long-term

1 m

lOm

Location of markers by
geodetic satellites

3. Change of

1-5

1 month

Long-term

lkm

5

Matching of high resolution
images from meteorological
and earth resources
satellites

boundary

km

Accuracy
(Desired)
(Minimum
useful)

kin

Observing Technique

»
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TABLE VII - GASES AND PARTICULATE MATTER

~'

Tentative specification of

~lobal

monitoring of gases and particulate matter

""'x "

.

c'

Space
Resolution

Variable

Time
Resolution

Period

Accuracy

Observation Technique

.

"l:'

'b
1. Carbon

2-4 baseline
stations & 10
additional
regional stations

15 days

Long-term

+
- 0.1 ppm

Chemical analysis of air
sample

2. Ozone distribution

500 km horizontal
3 km vertical

1 day

FGGE

+
- 0.5 ppm

Backscatter UV spectro~
photometry by NIMBUS-G

2a. Total ozone

Existing Dobson
1 day
network + 6
stations in tropics
and Southern
Hemisphere

Long-term

1-1.5%

Dobson total ozone measurement

2b. Ozone profile

Existing WMO ozone
sonde network (nut
more uniform)

Long-term

+ 1 ppm

Ozone sonde profile measurement

3. Tropospheric

WMO baseline airchemistry stations

?

Long-term

?

Aerosol analysis of air sample

2-4 baseline stations

?

Long-term

?

Lidar
Sunlight

dioxide

aerosols

*

4. Stratospheric
aerosols *

*

1 week

WMO instruction book, see also section 5.9

polari~ation

APPENDIX E

SPECIAL OBSERVING SYSTEMS
On the following pages will be found the planned organization (left-hand
page) and implementation schedule (right-hand page) of:
The carrier-balloon system,
The constant-level balloon system,
The drafting buoy system,
The

airc~aft

system.

:r-

CARRIER BALLOONS

•

•

- about 80 balloons for each
Special Observing Period
- electronics at each balloon for receiving
dropsonde signals, demodulating them
and transmitting converted data to the
geostationary satellite and also for
receiving commands from satellite and dropsonde releasing
DROPSONDES
- about 100 at each balloon
GEOSTATIONARY SATELLITES

•
•
•

SATELLITE
CONTROL CENTRE

- five satellites are planned
- systems to handle carrier balloons ( dropsondes ) data should be unified
BALLOON LAUNCHING SITES ( BLS )
- at least three are needed ; since all sites
are not equally suitable at all times of
the year more than three ( possibly six )
should be equipped
- launching teams have to be on the spots one
month before theSvecial O~servin£ Periods
SATELLITE CONTROL CENTRES
- facilities, programmes and personnel for
telemetery signals decoding, meteorological
data extraction should be available

via the GTS
Main Trunk Circuit
CARRIER BALLOON CONTROL CENTRE

CARRIER
WORLD
METEOROLOGICAL
CENTRE

BALLOON
CONTROL
CENTRE

THE CARRIER-BALLOON SYSTEM
FIGURE lA

•

- facilities ,software and personnel are
required to:
1. maintain operational information on
carrier balloon positions and status
2. select balloons to be activated and
schedule dropsonde releases
3. calculate winds from positional data
4. request balloon launches if necessary
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GATE

CARRIER BALLOONS TRIAL
MONITORING OF STRAT.WINDS:
a.for system planning
and launching sites
selection
b.for system operation

.....1--1---

....-

I DST

I

•

PREPARATION OF FINAL
COMMUNICATION PLAN

~ 1F!a I

~

II

~

J.-.-.-

-
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LAUNCHING SITES SELECTION:
a.preliminary
b.final for SOP I
c.final for SOP II

COORDINATION OF CB
OPERATION PLANS

- 4 - - - - - - 1__
rati~hase

op

SOP I-1

~

PRODUCTION OF BALLOONS

ACCEPTANCE OF CB DATA
COLLECTION PROCEDURES
BY GMS OPERATORS

I

FGGE

bu"ld-up
ph se

STRATOSPHERIC WIND FCST

SHIPPING OF THE CARRIER
BALLOONS TO.LKUNCRING SITES
a.for SOP I operations
b.for SOP II operations

1979

1978

'977

1976

1975

.

+

t

j
•

I
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ESTABLISHMENT OF THE
CARRIER BALLOON CONTROL
CENTRE

+
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J ... ...~ •
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CARRIER-BALLOON SYSTEM
FIGURE IB
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'"0
CONSTANT LEVEL BALLOONS
'"0
- 600 balloons would be needed for
~H
two Special Observing Periods
- balloon equipment contains:
><
I. electronic sub-system
...I'TI
(oscillator,data digitizer
"t:l
and modulator etc.)
2. temperature,pressure,
.~
altitude and balloon overpressure sensors
3. power supply
- balloon envelopes are produced
by industry and can be purcha~d

•

•

I
II

SATELLITE DATA
PROCESSING UNIT

G
T....

S

I

WORLD
METEOROLOGICAL
CENTRE

•
•

CONSTANT-LEVEL
BALLOON SYSTEM
MANAGEMENT
BODY

THE CONSTANT-LEVEL BALLOON SYSTEM
FIGURE 2A

.

I

SATELLITES
- two polar orbiting satelites;
orbit altitude 850 km approx.
- satellite platform location and
data collection system (ARGOS
LAUNCHING SITES
• two balloon launching sites
would be sufficient;I-Pretoria.
II-Christchurch( for example)
SATELLITE DATA PROCESSING UNIT
- balloon locations oaldulation
- extraction of meteorological
parameters
- preparation of the appropriat~.
formatted reports
Processing facilities and
necessary software are tequired
~:the

trained launching teams
personnel is needed for
100 days period before the
,first Special Observing
Period and for 50 days befom
the second one.
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TWERLE
SELECTION OF THE
LAUNCHING SITES
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1979
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SOP I /

"'- II
SOP
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PROVISION OF LAUNCHING
SITES EQUIPMENT

-

CONSTANT LEVEL BALLOONS
PRODUCTION

...

£

SHIPPING OF BALLOONS TO
THE LAUNCHING SITES:
a. for SOP I
b. for SOP II

...

.A

...

BALLOONS LAUNCHING:
a. for SOP I operation
b. for SOP II operation
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PROVISION OF THE DATA
PROCESSING FACILITIES
a. hardware
b. software
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-

ESTABLISHMENT OF THE
EXPERIMENT MANAGEMENT
BODY
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BALLOON DISTRIBUTION
MONITORING
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THE CONSTANT-LEyEL BA! LOON sySTEM
FIGURE 2B

DRIFTING BUOYS
- a minimum of 300 buoys is needed
- cost of each about $ 5,000 ( 1974
including all major elements:
i) buoy hull ii) electronics and
iii) sensors
These elements can be procured
separately and then assembled
BUOYS DEPLOYMENT FACILITIES
- On islands ( I )
- Antarctic supply ships ( 11 )
- 20 - 30 test sets of eq~ '.ipment
will be required on the launching
ships and islands

•
DATA
processing centre

to principal
I

.. investigators

( DPC )
BUOY SYSTEM
COORDINATING
AGENCY
G
T,.

s

WORLD

I

METEOROLOGICAL
CENTRE

THE DRIFTING BUOY SYSTEM
FIGURE 3A

•

•

SATELLITES
- two polar satellites; orbit
altitude will be 850 km approx.·
- satellite platform location and
data collection system ( ARGOS )
DATA PROCESSING CENTRE
- platform identification/location
- determination of meteorological
parameters
Processing facilities and softwarE
are required
COORDINATING AGENCY
- to be established with suffici~nt
staff for:
I)preparing the launch schedule
2).training the ships' officers
3)arranging delivery of buoys
4)monitoring the buoy array
5)requesting ships to deploy buoys
when necessary
- Telecommunication links ( duplex )
between the Coordinating Agency anc
and all ships during the deploymen
phase would be needed.
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1975

GATE

1976

1977

.....

1978
FGGE

bu· Id-up
ph~ se

DST

lope

-

SOME BUOY TESTS
DURING DST PERIOD

SOP 1/

1979

~
SOP II

...

TECHNICAL ADVISORY GROUPS
ESTABLISHMENT
FURTHER DEVELOpMENT AND
TESTS OF BUOYS
PRELIMINARY ESTIMATION
OF NATIONAL CONTRIBUTIONS
IN TERMS OF BUOYS AND/OR
FUNDS

...

FINAL DETERMINATION OF
THE NUMBER OF BUOYS
REQUIRED

-

NATIONAL COMMITMENTS TO
MANUFACTURE. PURCHASE AND
DEPLOY BUOYS

...

PRODU9TION OF BUOYS
DEPLOYMENT PLAN

...

PROCUREMENT AND DELIVERY
OF BUOYS TO:

...

.

a. island stations
b. to appropriate ports
to be loaded onto
deploying vessels

...

-

PRELIMINARY SYSTEM TRIALS
PROVISION OF THE ISLAND
DEPLOYMENT FACILITIES

-

PERSONNEL TRAINING

...

PROVISI!)N OF SENSOR TEST
SETS
PROVISION OF THE DATA
PROCESSING CENTRE
EQUIPlolENT1

...

a. hardware
b. software

-

PREPARATION OF THE FINAL
TELECOMMUNICATION PLAN
ESTABLISHMENT OF THE
COORDINATING AGENCY

-

DEPLOYMENT OF BUOYS
BUOY ARRAY MONITORING

THE DRIFTING BUOY SYSTEM
FIGURE 3B
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WORLD
METEOROLOGICAL
CENTRE ( WMC )

!

•
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-c
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-
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Equipment of this aircraft should include:
inertial navigation system;
Aircraft Integrated Data System (AIDS) to
monitor and record meteorological and technical parameters; only Flight Data Acquisition Unit instead of the whole AIDS is sufficient;
.
1 1V d ata v~a
. sate11 ~te
.
transm~tter to re a
AIRCRAFT

-

-

•

l>

I'T'I

AIRCRAFT (category (4))

-

•

GEOSTATIONARY SATELLITE
no modifications are required in the satellite
data collection system to receive and relay
messaues from the suitably eauinned aircraft

7"

cateoll."orv Gl) )

00

*)

Equipment of this aircraft should include:
the same systems as for category A but
recorder instead of transmitter; the recorded
cassette is removed upon landing and then
nrocessed on a ground-based facilities
_1j~-"T

-

-

'"IES! GBF )
serial tape converter to transcribe data from
serial to a parallel format
computer to analyse data and extract meteoro70giCal information and produce standard
for examtlle.AIREP ) messal/:es
CBF - WMC

-

telecommun~cation

links

standard messages must be transmitted to the
WMCs using the GTS; in case of absence of the
GTS communications other links are required
SATELLITE DATA ACQUISITION CENTRE

-

extraction of meteorological information,
processing and production of standard (AIREP)
messages would be required

GTS

*)

some aircraft may have a software modification to
the AIDS to produce standard meteorological messages

THE AIRCRAFT SYSTEM
FIGURE 4A
- - - - - - - - - - - - - - - - - - - - - _ ... -_. -.-.-.--_._------------_.
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GATE DATA COLLECTION TEST
AIRCRAFT DATA COLLECTION
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1979
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POST - DST EVALUATION
FORMULATION OF REQUIREMENTE
TO AIRCRAFT FOR FGGE
INYESTIGATION OF SATELLITE
DATA COLLECTION POSSIBILITIES
AIRCRAFT DATA COLLECTION
SYSTEMS PROCUREMENT AND
INSTALLATION (if needed)
SELECTION OF FLIGHT ROUTES
TO BE DEFINITELY INCLUDED
INTO THE FGGE OBSERVING
SYSTEM
AGREEMENTS WITH COMPANIES

~
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SYSTEM MONITORING
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THE AIRCRAFT SYSTEM
FIGURE 48
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APPENDIX F

FGGE DATA SPECIFICATIONS AND VOLUME
Table I

Parameters to be observed by the FGGE composite observing system

Table 11

-

Temperature data

Table III

-

Wind data

Table IV
Table V
Table VI

-

Figure 1
Figure 2

Pressure data
Humidity data
Sea-surface temperature data
Data flow for the FGGE

-

Data volume to be handled by WMC
Expected FGGE data volume

TABLE I

Parameters

WWW operational systems
Speoial observing systems(FGGE)
Other systems
surfaoe
polar
geooarrier oonst.auto- ooeano- experiII airbased
rbiting station
ballevel
matio
graphic
satel- oraft·
network satelli .satelloons ~alloons buoys
stations vessels
lites (AIDS)
lites
-==

4

HUMIDITY

5

SEA SURFACE TEM

6

SNOW/ICE COVER

•
e
•
•
•
e

1

CLOUDINESS

e

8

PRECIPITATION

9

SOUND.RADIANCES

10

RAD, BALANCE

II

SOIL MOISTURE

12

OCEAN. TEMP.

13

SALINITY

I

TEMPERATURE

2

WIND

3

PRESSURE

o - one level
b - some levels

•
•

•

•e
•
•
•
•

.b

b

e
e

•
•
•

•

ea
.a

•

a

.a
•

.a.a

•

ea

.a

•

..

a

•

•

•
•
•

PARAMETERS TO BE OBSERVED BY THE FGGE COMPOSITE OBSERVING SYSTEM

•
•
•
•
•
•
•

b

.a.a

--cr-

TABLE II
»

Area

Vertical
Accurac;y
distribution

Data
Time of
volume :l.Vailability
bits/day

Format

Remarks

"m

' "0

z
oI-l
X

...,

I

2

WWW surface based sounding
network

standard and
global;
mostly land significant
levels
areas

Operational polar-

global;
over oceans

orbiting satellite

standard
levels

I.3°C

coded
synoptic
6
3 010
messages
hours
(TEMP codes) bits/day (2-4 times
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DATA VOLUME TO BE HANDLED BY A WMC'
Notes : a. data output is supposed to be transmitted via GTS
b. geostationary satellites,carrier balloons - it is
assumed that the WMC reoeives and transmits through
the Main Trunk Cirouit data from three satellites ( data
from one of them are merely retransmitted.
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EXPECTED FGGE DATA VOLUME
The data output which is likely to be obtained during the FGGE from both the
WWW and the special observing systems is given below. When estimates differ significantlyfromthose given in GARP Publication Series No. 11 a short explanation is
given.
1.

Surface-based WWW system
(a)

~y~oet~c_o~s:r~a~ions

Basic WWW network (global exchange) - about 3,000 stations.
3,000 messages x 8 times/day x 70 characters/message x 7 bits/
character = 1.2 x 107 bits/day

WWW network: about 900 radiowind and about 1,700 radiosonde
observations per day.
Radiowind:

900 messages/day x 400 characters/message x 7 bits/character
x 107 bits/day
Parts A and C only* (global exchange) 0.13.107 bits/day

= 0.25

Radiosonde: 1,700 messages/day x 650 characters/message x 7 bits/
character = 0.8 x 107 bits/day
Parts A and C: 0.5 x 107 bits/day
Entire network (Parts A and C):
(c)

7
about 0.6 x 10 bits/day

Total synopt!c_a~d_uep:r:a!r_d~t~
7
1.9 - 2.2 x 10 bits/day

2.

Polar-orbiting satellites (soundings)
Horizontal resolution:

for raw radiances 30 km
for sounding radiances 300 km
for profiles 300 km

15 channels; 90 per cent of measurements can be used to obtain sounding
radiances and profiles: polar regions overlapping is eliminated.

*

Parts A and C - data on standard levels
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One global field
Observations
(spectra)
Measurements
Characters

Transmission:

Raw radiances

Sounding radiances

6
0.55 x 10

4
0.6 x 10

6
8 x 10
32 x 106

4
8 x 10
4
32 x 10

four sounding radiances code CLRAD - 64 characters/message
for profiles code SIRS - 180 characters/message
(fifteen standard levels)

The WMC is supposed to transmit two global fields per day, that is:
4
sounding radiances: 10 spectra/day x 64 characters/spectrum
x 7 bits/character = 0.45 x 107 bits/day
profiles:
104 profiles/qay x 180 characters/profiles
x 7 bits/character = 1.4 x 107 bits/day
Total amount of data from one satellite system is now:
Note:

3.

In GPS No. 11, the amount of data from one satellite system was
estimated as 106 - 107 bits/day because a coarser horizontal resolution (500 x 500 km) was assumed. Recent studies show that the
resolution 300 x 300 km for sounding radiances and temperature
profiles would be preferable.

Geostationary satellites (winds)
One satellite:

Note:

4.

7
1.8 x 10 bits/day

1,000 wind vectors (800 -low level, 200 - high level)
per day
1,000 observations/day x 10 characters/observations x 7 bit$/
character = 7 x 104 bits/day
.

5
Figure 8.2 of GPS No. 11 gives 10 - 106 bits/day with images since
it was then .supposed that 4 vectors/day from each 500 x 500 km area
could be obtained; the present estimate is based on experience gained
recently.

Carrier-balloons and ships (equatorial belt)
Fully effective systJm - soundings twice a day - five satellites used for
data relay from balloons to ground stations. From one satellite: 32 soundings/day x 650 characters/sounding (all parts of a message) x 7 bits/
character = 1.4 x 105 bits/day.
5
For the entire equatorial tropics - 7 x 10 bits/day (Parts A, B, C, D)
4 x 105 bits/day (Parts A and C)
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5.

Constant-level balloons

400 balloons maximum - each balloon to be interrogated six times/day
2,400 measurements/day x 24 characters/measurement x 7 bits/character
= 4.105 bits/day
6.

Buoys

300 buoys - each to be interrogated once a day
300 measurements/day x 24 characters/measurement x 7 bits/character
= 5.104 bits/day
7.

Oceanographic observations

50 observations/day x 1,700 bits/message (code BATHY) = 9.10

4

bits/day

1976

U.79

1078

1977

Geostationarx two-satellite sYstem (U.S.A.)
NOAA polar orbiting
satellite system (U.S.A.)
METEOR polar orbiting
satellite system (U.S.S.~

METEOSAT ( ESRO )

-

"'1<")

GMS ( Japan )
I

1*)

.

Geostationary satellite
(USSR)

I

*)
*)

TIROS N two-satellite
system (USA)
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-

~

I
Data collection and
processing begin

I

FGGE operational phase

I

Special Observing PeriodI
Special Observ. Period II
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.4 ~

..
I
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I
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APPENDIX H

STATEMENTS OF INTENTIONS TO CONTRIBUTE TO THE FGGE
In the following pages are reproduced the intentions, as stated during the
Panel sessions, of the countries listed below regarding their contributions to the
FGGE:
Australia
Brazil
Canada
France
Germany, Federal Republic of
Japan
Nigeria
United Kingdom
U.S.S.R.
U.S.A.
Statements of support were also included which were made on behalf of:
The International Council of Scientific Unions
The WMOCommission for Basic Systems
The WMO Commission for Atmospheric Sciences
Intended national contributions are summarized in a table at the end of this
appendix.

*
*

*
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AUSTRALIA
Australia wishes to record the strong interest of its scientists in the FGGE.
Since the 1972 Planning Conference, a detailed study has been made of the various
possible ways in which Australia might be able to support the conduct of the Experiment, and priorities and proposals have been drawn up under the aegis of the
Australian National Committee for GARP. These do not, however, represent commitments of the Australian Government which is, at this time, unable to make any
financial commitments as to its support. The present position is as follows:
(a)

In relation to the Australian segment of the World Weather Watch:
The WWW surface-based observing system in the Australian region will be
maintained at around its present level of implementation through the
period of the FGGE. Depending on the availability of funds and later
assessment of priorities, consideration will be given to up-grading
the upper-air programme during the two Special Observing Periods.
The Melbourne WMC will be unable to assume responsibility for delayed
cut-off data-processing to produce the Level IIIb Global Experiment
analyses for the southern hemisphere, as envisaged in GARP Publication
Series No. 11. Nevertheless, further consideration is being given to
ways in which Australia might contribute to the data analyses.
Australia will endeavour to ensure that the parts of the WWW Global Telecommunication System for which it is responsible are adequately implemented
to meet the data flow requirements of the FGGE. In particular, Australia
will endeavour to implement the Melbourne-Tokyo high-speed link of the GTS
before the commencement of the Experiment.

(b)

In relation to the geostationary satellite and special equatorial and southern hemisphere observing sub-systems:
As a first priority, Australia is considering support of the Japanese GMS
programme, but no commitment can yet be accepted.
Several Australian groups are involved in programmes of drifting buoy
development. Australia will consider providing and deploying a number
of buoys for the Experiment.
Australia will consider the possibility of providing some financial or
other support to the constant-level balloon, Antarctic automatic station
and equatorial belt upper-wind systems.

(c)

In relation to the other GARP experiments during the FGGE:
Australia has a particular interest in the study of the monsoon, but attaches
higher priority to support of the FGGE than participation in MONEX.
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A number of Australian scientists have been involved in consideration of
possible participation in POLEX (South), but no commitment can be made at
this time.
(d)

In relation to the overall conduct of the Experiment:
Australia will endeavour to make available to the detailed planning of the
FGGE tne expertise it possesses in relevant aspects of southern hemisphere
meteorology.
Australia will consider making available, if required, during the period
of the Experiment, one or more of its most experienced analysts in southern hemisphere satellite data interpretation. The services of this expert
would supplement the monograph which Australia has undertaken to prepare
on the use of subjective analysis of southern ocean cloud patterns in the
FGGE analyses.

Australia reiterates the support of its scientists for the objectives of the
FGGE and hopes to be in a position to provide details of its expected contribution
to the Experiment at subsequent sessions of the Panel.
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BRAZIL
The intere~t of Brazil in GARP has been demonstrated by the formation of a
National Commission for the programme and by effective participation in the GARP
Atlantic Tropical Experiment with two A-scale ships, the up-grading of GOS and GTS,
and the establishment of a National Processing Centre.
This continuing interest has resulted in a determination to participate
in FGGE from two points of view
(1)

Contribution to the observational system

Although it is too early for final commitments to be made, Brazil will make
efforts to fully implement its portion of WWW, in accordance with the present national plans.
Already during GATE, there has been close co-ordination with oceanographic
activities within the country. For FGGE, the national oceanographic programme will
be considered in the light of the oceanographic programme being prepared, in order
to assess the potential contribution. Also, consideration will be given to the
possibility of direct participation in the establishment of the drifting buoy
system.
Bearing in mind the latitudinal extent of its territory, Brazil will consider requests to participate in the launching of carrier-balloons or constantlevel balloons, if necessary.
Brazil will follow with attention the activities now taking place for the
definition of the MONEX and POLEX experiments, with a view to a possible increased
scientific interest in these in the future.
(2)

Participation in the research programme

The research activities related to FGGE should be greatly increased compared to those related to GATE, possibly including experimentation with regional
models. Their implementation will depend on whether the Brazilian RTH will have
access to the data from the special observation systems flowing through the Main
Trunk Circuit of the GTS.
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CANADA
At the present time, Canada is engaged in a study of potential contriputions
to FGGE and has reached no conclusions which could be regarded even as commitment inprinciple. Nevertheless, it may be helpful to indicate some criteria which are being
applied, and the leading candidates for adoption in such areas. One criterion is the
possibility of involvement of Canadian industry, which seems feasible in the case of
buoys (marine and electronic industries, for example). Another criterion is the
satisfaction of local Canadian needs, which certainly would be true for automatic
weather stations in the Arctic (especially if surface pressure and temperature would
be useful in the inversion of satellite radiance). Canada attaches considerable
importance to FGGE programmes which satisfy needs of the GARP second objective, and
certain oceanographic programmes have already been identified in this category.
There may be examples of specific current Canadian resources needed for FGGE, such
as a wind-finding ship for the equatorial section. There may also be areas where
Canadian competence is especially relevant, and we visualize that this is probably
true for POLEX activities. Canada would also be inclined to consider seriously
mechanisms whereby aid to developing nations can help to ensure the full implementation of WWW in such areas. However, in the final analysis, the magnitude of the
Canadian programme may depend critically on the identification of low-priority
current WWW ground-based programmes that can be sacrificed, in order to make
possible that necessary redundancy in southern hemisphere observational data that
is undoubtedly already in existence in the northern hemisphere.
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FRANCE
(Original:

French)

Statement by the French Delegation
The French Delegation at the first meeting of the FGGE Intergovernmental
Panel, which reports to the Executive Committee, indicated that the effort at
present contemplated by their country in connexion with FGGE includes the following:
(1)

WWW: meeting, as fully as possible, the requirements mentioned in the
WWW programmes.

(2)

Geostationary meteorological satellites:
programme.

(3)

Special obser~ational systems:

participation in the METEOSAT

Ships: A potential similar to that provided for GATE could be made
available during one or other of the periods for special observations.
(4)

Constant-level balloons:
France is prepared to place her technology at the disposal of the meteorological community, but will be able to accept responsibility for only a
small proportion of these balloons. Discussions are at present in progress
with a view to France providing ARGOS equipment to be carried by TIROS-N
satellites for tracking the balloons.
If necessary, one of the bases built by France in Argentina (EOIE) could
be used for launching the balloons.

(5)

Drifting buoys:
As was indicated in March 1974, the French contribution would be of the
order of ten buoys.
A French ship could undertake the task of releasing buoys in the southern
hemisphere.
It was also specifically stated that France will be able to attend all the
preparatory meetings concerned with telecommunications and, in particular,
the meeting which will be held in April 1975 before the WMO Seventh
Congress. In general, the commitments accepted by the French Government,
as regards facilities to be provided for the Global Experiment, will
necessarily be subject to the conditions imposed by each annual budget.
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FEDERAL REPUBLIC OF GERMANY
The Federal Republic of Germany is fully aware of the importance of the
FGGE for the progress in meteorology and will endeavour to make a suitable contribution within its capabilities.
Unfortunately, at the present time, it is not possible to submit completely
defined plans of the contributions foreseen.
The Federal Republic of Germany will fulfil all commitments within the WWW
system. In particular, RTH Offenbach is prepared to fulfil all tasks assigned to it
as part of the Main Trunk Circuit within the Global Telecommunication System.
As regards the use of researm vessels, efforts are being made to co-ordinate national research programmes with the FGGE, in such a way as to support the
observing system, especially in the tropical and southern ~arts of the Atlantic.
The OMEGA system, tested in GATE, will be applied in the observational programme.
Furthermore, some commercial ships sailing during the FGGE in data-sparse
areas of the tropics and the southern hemisphere will be equipped with radiosonde
stations.
The Federal Republic of Germany makes an important contribution, together
with other European countries, to the development and the implementation of the
METEOSAT system.
Apart from these contributions to the Global Observing System, in pursuance
of the actual objectives of GARP, an active part will be taken in the scientific
processing of the observational data.
On the basis of a multilateral agreement, the Federal Republic of Germany
will contribute essentially to the European centre for medium-range forecasts, whose
objective is to participate in the implementation of programmes of the ~~O, in particular of GARP.
On a national basis, the GARP Committee of the Federal Republic of Germany
has established a FGGE working group occupied with the development of a circulation
madel and investigations into the general circulation by using FGGE data. Time will
be made available for the calculations on the new computer of the Deutscher Wetterdienst.
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JAPAN
1.

Geostationary meteorological satellite

Japan plans to launch a meteorological satellite (GMS) which will be placed
over the Equator, at 140 0 E.
The GMS is, for the moment, planned for launching at
the end of 1976 or the beginning of 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 and space
environmental monitoring.
2.

Surface-based observing system

The Japanese observing system has no deviation from that recommended by CSS.
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 a~ will be telemetered via the GMS to the
Japan Meteorological Agency.
3.

Carrier-balloon system

Although we have no plan for launching carrier balloons, we could co-operate
in the command and data-collection of the carrier-balloon system by the GMS. However,
further consideration is needed before implementation.
4.

Communications

To meet the requirements of FGGE data transmission, a test communication
for the up-grading of the Tokyo-Washington segment of the MTC from 2400 bits/sec
to 4800 bits/sec is planned to be conducted in January 1975.
5.

MONEX

Many Japanese meteorologists consider that the MONEX area should not be
confined to the Indian Ocean, but should include all regions affected by the monsoon.
If this view is approved internationally, Japan will consider the possibility of
taking special observations on the BAIU-front or on the ITCZ during the MONEX period.
Furthermore, Japanese meteorologists are eager to extend the analytical studies they
have been making so far, with the abundant data to be obtained through MONEX.
I

1'"
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6.

POlEX

At present, Japan has no plan for participating in POLEX (North). As for
POlEX (South), we are examining the possibility of reinforcing the observations at
Syowa Base, in Antarctica, participatin~ in the drifting buoy programme in the
Southern Ocean, and taking special observations to meet the requirement of GARP.
7.

Oceanographic programme

Oceanographers in Japan are considering Japan's participation in NORPAX
in the hope that it coincides with the FGGE.
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NIGERIA
I wish to pledge the support of Nigeria to the successful implementation of
However,
I regret that at present Nigeria is unable to make any firm commitGARP.
ments in this respect.
I would like to inform you (and in this case I believe I can claim to speak
for the majority of the developing nations) that we shall endeavour to bring to early
completion our WWW programme, both as regards the GOS and the GTS.
As regards the
GOS, we intend to increase the number of upper-air stations in Nigeria from the present
three stations to six stations by the time the Global Experiment begins.
Efforts will
also be made to increase the number of surface synoptic stations and also to ensure the
level of observation in each station is raised to 24 hours per day.
Facilities provided in RTH Kano will be further expanded to cope with the expected increase in the flow of data into Kano RTH during the FGGE.
Some YAP assistance will be required, not only in Nigeria but also in other
parts of Africa, to ensure that the facilities necessary ·for the implementation of the
FGGE are fully installed before the commencement of the Experiment.
Nigeria will particularly wish to be associated with the carrier-balloons which
are to be launched in the tropical area.
Our collaboration may be in the form of providing sites for the launching of the balloons or in any other way that may be decided
upon when the details of· the programme have been worked out.
Efforts will be made to form a National-Committee on GARP to co-ordinate the
activities of Nigeria in the Programme.
We shall also endeavour, in the light of the
Executive Committee resolution on the Sahelian drought, to interest other West African
governments in the possibility of establishing over West Africa a counterpart to the
MONEX experiment.

,h
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UNITED KINGDOM
The U.K. intends to contribute to the FGGE in the following way
(a)

The U.K. will provide pressure-modulated radiometers for the U.S. TIROS-N
series of satellites.
These will make soundings of stratospheric temperature
to supplement the tropospheric data provided by the U.S. radiometers on the
same satellites.

(b)

The U.K. is heavily committed to the European METEOSAT project and is participating in various ways, including the processing and utilization of the data.

(c)

The U.K. has implemented additional upper-air stations at Tarawa (Gilbert
Isles), Funafuti (Ellice Isles) and Villa (New Hebrides) and experts to implement upper-air stations at Mahe (Seychelles) and St. Helena (South Atlantic).
In addition the U.K. is involved in providing a number of additional surface
stations in remote locations as part of the WWW programme and in the provision of equipment, etc. for a number of VAP projects.

(d)

The U.K. has a substantial programme of research involving the use of advanced
global numerical models of the atmosphere, and plans to make extensive use of
the FGGE data both for general circulation studies and for numerical prediction experiments.
University research groups are involved in this programme as well as the Meteorological Office.

(e)

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

(f)

The U.K. has no firm plans to provide buoys for the southern oceans but
British Antarctic supply vessels could assist by deploying buoys provided
suitable arrangements could be made in advance of the FGGE for the training
of the ships' crews in the mechanics of deployment.
One U.K. buoy which
might well be suitable is in an advanced state of development viz. that
described on pp. 45-47 of GARP Special Report No. 13.
British industry could
probably manufacture the buoy for about £2,000 but the U.K. itself has not yet
assigned any funds for this purpose.
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UNITED STATES OF AMERICA

Although firm commitments cannot be made at this stage the United States
intends to participate actively in the FGGE.
A number of programmes related to the
FGGE are already well advanced and some of these will be involved in the Data Systems
Test, now planned for 1975-1976. This test will be an important part of U.S. preparation for the FGGE and may indicate some adjustmen~that need to be made in the current
plans for the experiment.
In particular, the United States' plans include:
Satellites:
Two sun synchronous (TIROS-N) satellites with perpendicular orbital planes.
These will provide temperature and humidity soundings, sea-surface temperat~re fields~ and cloud cover observations, as well ~s th~ 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.
Research satellites will also be available and data from these will be
incorporated as appropriate into FGGE data sets.
Carrier-balloon system for determination of profiles of tropical winds, temperature
and humidity is under development and will be tested during the Data Systems Test in
1975.
Twenty balloons with 64 dropsondes on each will be flown.
Contingent on the
results of this test, the U.S. plans to implement the system, so as to obtain measurements in the equatorial tropics during the FGGE.
Constant-level balloons: A data~collection system to be provided by France is being
planned for inclusion in the TIROS-N satellites for use in locating the constant-level
balloons and acquiring their observations.
Several buoy systems are being developed
for providing a variety of surface and sub-surface measurements; however, the U.S. has
no plans for providing large numbers of drifting buoys for the FGGE.

p

Data-processing: The U.S. plans to process FGGE data from all U.S. satellites and
special observing systems into Level III data for contribution to the FGGE data sets.
Further, the U.S. will carry out four-dimensional assimilation on a time~delay basis
at WMC Washington.
It will also plan to archive data sets which will be made available to users.
Research: The U.S. is planning a comprehensive programme of research based on the
data derived from the FGGE.
Scientists from other participating countries will be
welcome to participate in U.S. research activities.
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The U.S. plans to continue the support of the Voluntary Assistance Programme for
improvement of key observational stations and communications centres in the WWW plan
as a contribution to the FGGE observing system.
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U.S.S.R.
A National Committee for GARP has been established in the U.S.S.R. with the
participation of some well-known Soviet scientists.
The U.S.S.R. took an active part in GATE, and 13 Soviet ships and two aircraft
participated in this experiment; an experimental meteorological satellite has been in
operation; about 600 Soviet scientists and technicians worked on the GATE expeditions.
During the FGGE the U.S.S.R. intends to moke the following contributions:
The operational satellite system "METEOR" consisting of two continuously
active polar-orbiting satellites.
This will give an opportunity to have
two global coverages per day.
Information on cloudiness and snow and ice
cover will be obtained using visible and infra-red radiometers.
It is also
expected to have vertical temperature profiles.
It is expected that a geostationary satellite to be positioned over the
Indian Ocean will be launched in 1978.
Five to seven research vessels will be used providing a wide range of
meteorological and oceanographic measurements.
The U.S.S.R. is willing to take part in the buoy deployment for the FGGE.
"Automatic weather stations will be installed in sparse-data regions of the
U.S.S.R. during the FGGE.
Rocket soundings will be carried out along two meridional cross-sections
from the Arctic to the Antarctic.
The World Meteorological Centre in Moscow will archive the observational
data.
The Global Telecommunication System in the U.S.S.R.'s area of responsibility will be in a position, by the time of the Experiment, to meet the
FGGE requirements.
The U.S.S.R. is participating in POLEX and MONEX.
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WHO COMMISSION FOR BASIC SYSTEMS (CBS)
The CBS and its working groups on the GOS, GTS, GDPS and Codes - all of which
are open working groups with representatives from a large number of Member states is engaged in drawing up manuals, regulations and specifications, including codes
necessary for the WWW and by that for the FGGE.
It might also be possible to do so
specially for FGGE.
CBS will work for an improvement of the WWW up to the planned level, it being
understood that success in achieving this depends upon the resources available for
this purpose within Member states and through the YAP and other joint financing
arrangements.
Special emphasis will be put on the monitoring of the three basic systems of WWW, in particular the Global Telecommunication System.
It might be possible for CBS to arrange for a special WWW performance test
early in 1977 in order to remedy the weaknesses still existing in the systems well
before the operative phase of FGGE.
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WHO COMMISSION FOR ATMOSPHERIC SCIENCES (CAS)
CAS does not play a significant role in FGGE planning, although its working
groups and rapporteurs are available to JOC at any time on any GARP activity (it is
appropriate to note that its Working Groups on Tropical Meteorology and Numerical
It may be expected
Weather Prediction .have recently taken on specific tasks for JOC).
that CAS \·Jill have a greater participation in post-FGGE activities, and in the planning
for them, in relation to both GARP objectives.
CAS will have a special role to play
in matters related to the second GARP objective (dealing with climate), both through
its Working Group on the Physics of Climatic Fluctuations and by reason of the decision
of EC-XXVI whereby ACOMR (the WMO Advisory Committee on Oceanic Meteorological Research,
an advisor to IOC) is now also a working group of CAS.
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ICSU
ICSU is delighted to observe and participate in the planning of FGGE, which
is clearly proceeding in an admirable manner. Variqus component bodies of ICSU are
playing an active role in GARP in general, primarily IAMAP (through it~ International
Commissions on Radiation, Dynamic Meteorology and Polar Meteorology, in particular),
COSPAR (through its Working Group Six), SCOR (through various groups, especially
Working Group 47 dealing with FGGE) and SCAR (through its Working Groups on Meteorology and Oceanography). These bodies can be counted on to assist in.the planning
function for FGGE and to play an even more significant role (especially IAMAP) in
the post-FGGE phase when the emphasis will be on research. Since ICSU is able to
address the entire academic community, it will not cease to call to the attention of
scientists everywhere the extreme importance which ICSU attaches to GARP in general
and FGGE in particular.
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Implementation of the WWW focili ties and
services of special interest to FGGE
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Special observing system

I

Equatorial belt
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balloon
ships

I

Contribu,tions to
i

MONEX

POLEX
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to FGGE

system

WWW surface-based ob-

Australia

serving system will be
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present level; odditional upper-air progromnes during SOPs
being considered.

Brazil

Improvement of GOS in
Brazil.

Improvement of
RTH Brasilia.

Fulfilment of WWW
obligations.

Fulfilment of

CanClda

Meet conmitments under
WWW and participation
in METEOSAT.

RTH PClris will
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the FGGE data
trcmsmissions.

France

Some. support t~P;rOViding and deconstant-level ploying of a
balloon system number of dri ftunder consider ing buoys under
tion.
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Upgroding of
Some contribuMelbourne-Tokyo tion to data[~rocessing for
segment of HTC
to high speed
iSH-analysis
operation under 'under conconsideration.
sideration.

'OSSi.bi..Lity
,f making
available a
'ltlunching
site.

*)

~ (end

1976/1977) and Possible upgrading of Tokyoassociated dataWashington segcollection system.
ment of HTe to
4800 b/.ec.

See individual national statements.
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further plans are
avoiloble

Participation in
dri fting buoy pre
grettme under consideration.

h'hW obligations

Some participation in dataprocessing of
FGGE data.
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4 ships (see
part of balloons and by
also MONEX).
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provision
equipment on
satelE ta.

Participation
Meet all conrni tinents
RTtI Offenbach
in FGGE dataGermany, FederaiJunder WWW and partici- participatos in
FGGE data tran:s- processing
Republic of IpCltion in METEOSAT.
missions on the
Clctivities.
'MTC and on other
circuits.

Japan

Possibility of Consideration
will be given to
making available 0 launch- providing and
launching buoys.
ing site.

Support of Japanese GMS
satellite programme
under consideration.

Provision of 10
buoys and their
deploymont.

E~tablishment of AWS
in the Arctic under
consideration.

Possible participation of 4 shi,ps
and aircraft for
use in the African
Region.

J>ossibility of
orticipation ofl
eSQarch ships
in TropicCll
~eas and SouH
tlantic under
onsideration.
'ossibility
t.,f_ using
far this
urpose.

!~

Participation will
be considered. when
further plans are
available.

Not yet defined.

Participation under
consideration but
plans not yet defined.

Participation in
details not
yet defined.

~EX;

Participation in
the drifting buoy
programme in POLEX
(South) details not
yet defined.
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Implementation of the h'ftW facilities and
services of special interest to FGGE
GOS

Nigeria

Improving of GOS in
Nigerio. More upperair stations to be
established.

GTS

Special obsorving system
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I

GIlPS

I

MONEX

"Possibility

Upgrading of RTH
Kano.

ing launching sites.

I

U.K.

U.S.A.

*')

to FGGE

Participation
will be con-

No firm pIons for

sidered.

However, deployment capability
could be provided

Research aircraft could
probably be made available, if required.

supplying buoys.

analysis.

Pacific. Participation
in METEOSAT.

U.S.S.R.

Other contributions

Possible participation in MONEX withinl
the West African
region; details not
yot defined.

of provid-

Improvement of GOS by Upgrading of R11i Partieipation
in FGGE - data
establishment of upper Bracknell.
analysis, in
air stations at 5 isparticular
lands in South Atlantic
stratospheric
Indian Ocean and

I
POLEX

1 Geostationary
satolli te
2 Polar-orbiting
satellites

Upgrading of hMClFUll particiMoscow as repotion of """
quired.
Moscow.

2 Geostationary
satellites
TlROS-N system

Ful filment of
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Full participation of hMC
Washington, including production of
lEVEL-Ill Data
Sets.

None
planned.

System
development
and testing;
implementa-tion contingent on
outcome of
tests.

S-7

I Participation

None. planned.

ships

in

Participation.

deployment of
buoys.

In.cludo French

I

Buay

devel~t

!provided data- and' t •• ting,
l~ollection
and TIROS-N system.
.
location systea
TIROS-N, no
balloons
planned.

~

I

Preliminary test.,; Participation ining and evaluatended, planning
tion.
incomplete.

Participation, in
particular deployment of Automatic
Weather Stations.

Participation in
planning; progranrne not yet
defined.

Dah~

archiving. Rocket
launching to obtain high

01 titude meridional data.
Automatic weather
stations in the sparsedata areas of _theU.S.S.R
Conduct comprehensive
Data Systems Test; data
from research satellites;
Observing System Simulation Experiments; archiving of FGGE data; Comprehensive Research
Programme.

Scc individual national statements.
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