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DECISIONS RECORDED IN THE GENERAL SUMMARY OF THE WORK OF EC-XXXIV

5.

PRCGRAMME ON RESEARCH AND DEVELOPMENT (Agenda item 5)

5.1

Research and Development Programme (including the report of
president of CAS and the report of CAS-VIII) (Agenda item 5.1)

the

Report of the president of CAS and the report of the eighth session of CAS
5.1.1 The Executive Committee, in noting with appreciation the report of the
president
of
CAS,
paid
tribute
to
the
outgoing
president,
Mr. A. Villevieille, for his efforts during the previous four years. The
present report outlines the activities of CAS since the thirty-third session
of the Executive Committee, including certain matters raised during the discussions at the CAS~VIII (Melbourne, February 1982). The Executive Committee
was satisfied with the actions taken by CAS in promoting Members I research
efforts in response to the directives of Eighth Congress. The Committee
endorsed the proposals for CAS activities in 1983.
5.1.2 The Committee noted with appreciation the report of the eighth session
of CAS (Melbourne, February 1982) and accordingly approved the recommendations adopted there in Resolutions 16 and 18 (EC-XXXIV).
5.1.3
The Committee approved in general the action taken by CAS-VIII
concerning weather prediction research. The Committee was satisfied with the
highest priority given by CAS-VIII to Short-, Medium- and Long-range Weather
Prediction Research. It stated that CAS should work in co-operation with JSC
to stimulate weather prediction research based on the data obtained from the
FGGE and other GARP experiments, and should gradually take over the lead role
for FGGE - related research after the Joint WMO/ICSU International Conference
on the Results of the Global Experiment and their Implications for the FGGE
(see also paragraph 5.5.5). It also agreed that emphasis on short-range forecasting was necessary. As this is the subject of a separate agenda item,
however, its comments are recorded under agenda item 5.2.
5.1.4 The progress made through the aegis of CAS to develop and implement
specific research projects under the four major components of the WMO
Programme of Research in Tropical Meteorology (PRTM) approved in Resolution 23
(Cg-VIII) was noted with satisfaction. Details of this acti vi ty and the
comments made by the Committee are recorded under agenda item 5.3.
5.1. 5 In acknowledging the act ions that have been taken in the field of
weather modification under the scientific guidance of the EC Panel/CAS Working
Group on Cloud Physics and Weather Modification, the Committee also noted the
change brought about by CAS-VIII in the membership of this group. Since this
group also serves as an EC Panel, the Executive Committee decided to enlist
the services of Dr. A. Gagin (Israel) and Dr. R. Lavoie (U.S.A) to augment its
membership. Concerning specific aspects of the actions taken, comments are
recorded under agenda item 5.4 - Weather modification.
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5.1.6
In the field of atmospheric chenistry and air pollution, the Executive Committee was in agreement with CAS that the study of tropospheric
chemistry, including the life cycles of chemical substances, and anthropogenic
fClctors contributing to acid rain, as well as the transport of pollutants
should all be considered as priority items and be studied by atTIDspheric
chemists in co-operation with meteorologists. To facilitate this, the Executive Committee authorized a Technical Conference on Tropospheric Chemistry and
the convening of an Expert Meeting on Research Aspects of LRTP in 1983. I t
stated that the Conference should combine a review of measurement programmes,
of instruments and of measurement techniques as well as data analysis and
interpretation so that concrete scientific recommendations would result. The
Committee noted that other conferences (e.g. one sponsored by IAMAP) on this
topic were scheduled in 1983 and that the CAS and Secretariat should carefully
sf')lect the time and location (see also paragraph 4.3.6).
5.1. 7 As regards the WMO Global Ozone Research and Monitoring Project, the
Committee noted with satisfaction the steady progress being made in both
improving the ozone observing instrumentation and the scientific understanding
of the problems. The Committee decided that work should continue on upgrading
and intercomparing instruments of the ozone observing network. In addition,
it was felt that studies on understanding the effects of volcanic aerosols,
solar W variability, etc., on the detection of ozone trends, and on the role
of ozone as a radiatively active gas in the climate system should be continued
(see also paragraph 6.2.20).
5 .1. 8
The proposals of CAS with regard to the Middle Atmosphere Progr amne
(MAP) were considered acceptable by the Executive Committee.
It was
recommended that continuing support be provided in the future, especially for
the MAC (Middle Atmosphere Co-operation) phase of the programme during the
period 1986-1988.
5.1.9
The Executi ve Committee noted that the revised edition of the WMO
International Vocabulary (Wl-~O-No.182) was nearing completion.
Although
realizing the tremendous undertaking the preparation of this revision entails,
the Committee requested that the vocabulary be printed as soon as possible.
5.1.10 Following the earlier decisions of Congress and previous sessions of
the Executive Committee, this session concurred with CAS-VIII regarding its
role of further stir:lulating climate-related research activities. Details on
CAS support to WCRP are recorded under agenda item 6.2.
5.1.11 The Committee discussed at length the draft statement on "The proposed future role, objectives and outline plans of CAS for 1980s", Particular
importance was attached to priorities to be assigned to various tasks listed
in the staterrent. The COIT1r.lission was strongly commended on its efforts in
developing the statement on priority research areas for consideration by WMO.
vVith some minor changes incorporated into this draft it should be submitted to
Ninth Congress.
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5.2

weather prediction (Agenda item 5.2)

short- and medium-range WPR
5.2.1
The Committee reiterated the importance of increasing research
efforts to improve the accuracy of weather prediction, which. is given the
highest priority within the WMO Research and Development Programme. It therefore noted with satisfaction that a number of measures had been taken, with
the assistance of the CAS Working Group on Weather Prediction Research, to
review developments in Numerical Weather Prediction (NWP) research and to
develop and implement the relevant study projects within the WMO Programme on
Short-, Medium- and Long-range Weather Prediction Research (~~O/PWPR). A view
was expressed that more emphasis should be given to short- and medium-range
forecasting.
In this connexion, the Executive Committee stressed the
importance of transferring NWP methodologies and experiences to all WMO
Members and the development of interpretation methods for NWP products in
terms of local weather.
5.2.2
The Committee noted that the NWP Data Study/Intercompar ison Project initiated by the working group in 1979 had proceeded extremely well with
the participation of 15 NWP centres. Very interesting scientific results have
already been obtained concerning the verification of hemispheric forecasts.
The report on the project has already been published under the PWPR report
series. The Committee expressed its thanks to the Finnish Meteorological
Institute (FMI) for undertaking the data processing responsibility and ECMWF
for providing the necessary computer facilities. The Committee endorsed the
recommendation by CAS-VIII to continue this project. It was also informed
that the FMI would be willing to continue serving as an activity centre for
this project but would require some financial support. Consequently, the
Secretary-General was requested to inform participating Members of this
situation in an informal manner.
5.2.3
The Committee considered the implementation of the relevant PWPR
study projects and emphasized the importance of collaboration and participation of activity centres in undertaking the relevant tasks. The Committee also
concurred that CAS should assume the lead role for research based on FGGE data
and other GARP experiments. It noted with satisfaction that tasks to this
effect had been included in the terms of reference of the newly established
working group on short- and Medium-range Weather Prediction Research.
Concerning the implementation of the four PWPR study projects already
developed with the collaboration of the lead activity centres identified, the
Committee noted the following:
PWPR study Project I - Research on the application of high resolution quantitative satellite data obtained from inter-active processing and retrieval
methods for use in numerical weather prediction models. (Lead activity
centres: France, U.S.A. and Canada).
PWPR stuqy Project II - Limited area weather prediction modelling (Lead
activity centres: Japan, Sweden, Norway, Yugoslavia and India).
PWPR stuqy Project III - Statistical interpretation methods to translate model
outputs into local weather forecasting (Lead activity centres: France and
U.S.A.) .
PWPR stuqy Project IV - Feasibility studies for further development and implementation of very short-range forecasting.

- 4 Furtherrore, the Committee noted the need for arranging the exchange and/or
visits of scientists among activity centres designated for the relevant PWPR
study projects.
5.2.4
Concerning the future and continued activities in weather prediction research, the Cor.mittee noted that the Research and Development Programme
would focus more sharply on weather prediction research on all time scales.
In this connexion, the Committee endorsed the following major goal set out by
CAS-VIII for the 1980s:
"Contributing to improvement of the short- and medium-range
weather forecasting capability of Members, in particular by
ensuring the maximum possible implementation of results of
FGGE-based
research
and
by
disseminating
information on
interpretation of NWP products in practical forecasting terms."
The Executi ve Committee considered that CAS should actively ·participate in
research based on the FGGE and other GARP experiments with emphasis on utilizing the results in improving the weather forecasting capabilities of Members.
In this connexion the Executive Committee agreed that after the Joint WMO/ICSU
International Conference on the Results of the Global Experiments planned for
late 1984 or early 1985, CAS should assume the leading role in stimulating
continued research based on the FGGE data. In the meantime, the Executi ve
Committee suggested that the working group develop proposals for study projects making use of FGGE data including NWP products in the tropical and subtropical areas.
5.2.5
The Corrnnittee noted with satisfaction continued efforts made by
the Secretariat to compile and publish the annual progress report on
NWP research with an extended summary by the chairman of the working group.
The Corrnnittee endorsed the continued action taken by the working group to
prepare and publish a standard set of guidelines and a technical report on
forecast and verification procedures, following the recommendations of the WMO
Symposium on Probabilistic and Statistical Methods in Weather Forecasting
(Nice, 1980). The Executive Committee suggested that a formal meeting of the
CAS Working Group on Short- and Medium-range Weather Prediction Research, with
the participation of activity centre representatives, should be held in the
beginning of 1983 to develop a practical plan for the implementation of the
four PWPR study Projects. The recommendations and discussion of the meeting
should be reported to Cg-IX for its approval. The Committee also supported a
proposal by CAS for v1MO to co-sponsor a Symposium on Systematic Errors in
General Circulation Models to be organized by IW.AP in Paris in
september 1983.
The provision of financial support was made for these
purposes.
Long-range Weather Forecasting (LRF)
5.2.6
Noting that significant economic and social benefits would be
gained by many countries by improving the accuracy of LRF, the Committee
agreed with the long-term goals outlined by CAS-VIII, namely to foster
increased research into metheds of LRF (monthly and seasonal) with a view to
achieving a significant level of skill by the end of the decade. In this
connexion, the Corrnnittee was satisfied with the action now being taken to
organize a WMO-CAS/JSC Expert study Meeting en LRF in princeton, U.S.A. in
December 1982. The main objective of this meeting is to develop the LRF Study
Programme for the 1980s based on review papers by leading scientists specialised in various aspects of LRF. The proposed strategy for this LRF study
prograrrnne is to determine the feasibility of LRF, i. e. monthly and seasonal
forecasts, by concentrating efforts on:
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(a)

Developing reliable dynamical forecast approaches, analysing
the observational data, and pursuing refined empirical
forecast methods; and

(b)

Understanding the physical mechanisms of
large-scale
atmospheric oceanic phenomena such as blockings, monsoon,
orography-related waves, southern oscillation,.etc.

5.2.7
The committee was pleased to learn that a separate Working Group
on Long-range weather Forecasting Research had been established at CAS-VIII,
in addition to one on Short- and Medium-range Weather Prediction Research.
This working group is given the responsibility for the initiation of specific
study projects aimed at developing methods of LRF with subsequent distribution
of information to Members. The Committee, therefore, felt that an informal
meeting of experts on Long-range Forecast should meet just after the Princeton
meeting in December 1982 to develop a practical plan for the implementation of
the relevant LRF study projects within the PWPR. It was agreed that the
formal session of the CAS Working Group on Long-Range Weather Forecasting
Research should meet in 1984.
5.3

Tropical Meteorology

(Agenda item 5.3)

Development in the implementation of the WMO Programme on Research
in Tropical Meteorology
5.3.1
Many Members expressed satisfaction about the substantial developments that had been taking place in the implementation of the WMO Programme on
Research in Tropical Meteorology (PRTM). The Committee noted the action taken
by CAS to develop a practical implementation plan for a number of specific
research projects with appropriate pilot studies under the four main components, as specified in Resolution 23 (Cg-VIII). The Committee endorsed the
continued importance of studying the problems of tropical meteorology which
will have a significant impact on the national economy of tropical as well as
sub-tropical countries.
The importance of the application of technology
development, e.g. rainfall prediction, to agricultural operations and water
management was stressed. The need for a wider use of NWP products for
tropical meteorology research was also emphasized. Financial provisions are
recorded under agenda item 11.1.
5.3.2
Concerning the tropical cyclone research component, the Committee
noted the progress being made in the implementation of three priority projects, namely (a) global tropical cyclone data for research, (b) small-scale
cycloidal motion of tropical cyclones, and (c) association of tropical cyclogenesis and large-scale cyclone changes. In view of the importance of these
projects to cyclone-affected countries, the Committee encouraged the relevant
research institutions to continue undertaking the specified work. It also
noted that good data were expected to be produced during TOPEX in 1982 and
1983. The Committee reiterated that the implementation of the PRTM tropical
cyclone component projects were closely related to the Vv'MO Tropical Cyclone
Programme (TCP) (see agenda item 3.6).
In order to further increase
collaboration between those involved in operational aspects of tropical
cyclones and those engaged in research, it reaffirmed the endorsement by
EC-XXXII of a Workshop/Symposium on Tropical Cyclone Research possibly in 1984
or later, which will bring together representatives of each of the WMO/TCP
regional bodies. The Committee encouraged the TCP regional bodies to pay more
attention to research aspects of tropical cyclones by exchanging data,
publications and expertise.
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5.3.3
In considering the monsoon component, the Committee emphasized the
need for a long-term programme for monsoon studies, by using experience gained
from MONEX and WM".EX prograIIUres. Note was also taken of the availability of
publication of the pre-WAMEX S}~osium held in Ibadan, Nigeria, in 1979. It
noted that action had already been taken by CAS in 1979 to draw up detailed
proposals for monitoring the inter-annual variability of monsoons.
This
included proposals for -specific observations to be made by Members in areas
affected by monsoons each year in order to identify details of their
inter-annual variability. In its discussions, it took into account an outline
plan for the implementation of the long-term monsoon studies as well as the
preliminary report on comparison studies of the monsoon onsets in 1979, 1980
and 1981 prepared by the chairman of the CAS Working Group" on Tropical
Meteorology. These included proposals for special observations and setting
up a long-term monsoon monitoring body. India has already indicated their
willingness to play a central role in co-ordinating the project acting as an
activity centre* for such monsoon studies.
5.3.4
Concerning a proposal by JSC for the future monsoon climate
research to be undertaken as part of WCRP, the Committee noted discussions
held on this matter by CAS-VIII (Melbourne, February 1982). In the meantime,
recalling the relevant Cg-VIII recommendation, the Committee felt that the
proposals for the monsoon studies should be considered as a contribution to
WCRP in the light of the CAS proposed long-term monsoon research and monitoring project of the PRTM (Project M 2) (see also paragraph 6.2.10).
5.3.5
The Committee considered that two projects under the meteorology
of semi-arid zones/tropical droughts component were progressing favourably,
i.e., (a) radiation flux studies in the tropics with India and Australia
participating in data analysis and diagnostic studies as its pilot project,
and (b) research and monitoring of the moisture budget over limited tropical
areas with the AGPRYMET Centre in Niamey acting as an activity centre for two
specified pilot studies. To continue its advancement, the support requested
was approved as recorded under agenda item 11.
5 .3.6
The Committee also noted the successful organizat ion of a WMO
Symposium on Meteorological Aspects of Tropical Droughts (New Delhi, December
1981) which emphasized the need to devote research efforts towards all aspects
of meteorology related to drought occurrence. The Secretariat was requested
to arrange for an early publication of a technical report on "Tropical
Droughts" including recommendations emerging from this symposium under the
PRTM report series.
* The responsibilities of the activity centre are as follows:
-

To periodically inform Member countries through the existing information
channels about their research activity projects;

-

To undertake the work specified for the relevant WMO/PRT~l projects on a
voluntary basis and to prepare and publish review .papers for
distribution to those interested;

-

To arrange for/accept the exchange of scientists to carry out the work
relevant to specific PRTM projects;
To organize workshops, seminars and symposia, etc.
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5.3.7
The Committee endorsed two projects formulated by CAS for implementation under the PRTM component dealing with tropical disturbances and the
associated rainfall, namely (a) detailed assessment of forecasts of particular
rain-producing systems, and (b) special observing, modelling and forecasting
experiIDents in a suitable tropical region. In this regard, importance was
attached to studies of interaction between tropical and mid-latitudes. The
desirability of a centre for research in tropical meteorology in Central/South
America was stressed and the Committee was informed of the plans of Brazil to
establish such a centre in the University of Para, Belem (see also
paragraph 8.4.1(b».
5.4

weather Modification Programme (Agenda item 5.4)

status of the Precipitation Enhancement Project (PEP)
5.4.1
The Committee was informed that the preliminary assessment of data
from all three field observing seasons (1979, 1980 and 1981) had led to
estimates of possible increases in precipitation greater than anticipated from
earlier preliminary analyses. These encouraging results were due largely to
new concepts based on a partially' tested hypothesis relating characteristic
radar signals to regions of clouds that may be modifiable, and to results from
a numerical model of cloud processes that, accoonting for the evolution of
clouds, predicted greater seeding potential than the static concepts heretofore used. Another favourable factor is that numerical simulations revealed
an unexpected possibility that the seeding of certain layer clouds might cause
changes in their dynamical properties that are potentially much more important
for causing additional precipitation than changes in their microphysical
characteristics alone.
5.4.2
The Committee noted that the Executive Committee Panel of Experts
on Weather Modification, in reviewing the PEP data analysis and the Preliminary Assessment Report of the Site Selection Phase Three of the Precipitation Enhancement Project (PEP Report No. 28), had concluded that the range in
estimate of increased precipitation that could be achieved by seeding was too
great to allow a definitive conclusion regarding the suitability of the PEP
site in Spain for the randanized seeding experiments. The lowest value
clearly precluded the experiment whereas the highest estimate, six times the
lowest, indicated that the experiment would be feasible in a reasonable length
of time. The Committee further took note of the panel's views that the
uncertainty in estimated precipitation increases could be still further narrowed if the validity of the proposals made by the Principal Investigators for
remotely locating regions of cloudiness having the potential for modification
could be demonstrated, and if more could be learned about both the
microphysical and dynamical responses of the clouds to seeding.
5.4.3
The Committee, noting the agreement in views of the EC Panel and
the PEP Board on the future of PEP, also agreed:
(a)

That WMO should not proceed at this time with a randomized
seeding experiment in Spain;

(b)

That Members who participated in Ssp-3 be strongly urged to
complete the analysis of data gathered, integrate the information provided by the various sensors and complete the
archiving of the data. The Committee also stated that the
WMO Scientific Planning Group should have in its budget
adequate funds for the co-ordination of this process and for
assuring that critical analyses are carried out, so that
informed decisions regarding PEP can be made by Congress IX.
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5.4.4
The Committee agreed with the EC Panel of Experts on Weather Modification and the PEP Board that the scientific and technological results and
accomplishments of the project were substantial. Major contributions
have been made to the physical understanding of certain types of winter cloud
systems, and innovative techniques have been developed for the evaluation of
radar and aircraft observations and the application of numerical models. However, sufficient resources could not be found and, regretfully, the Committee
recommended that a 1983 field study should not be carried out.
5.4.5
The Committee expressed its great appreciation to the Members who
had contributed to the PEP field observation programme. Spain, the site of
the project, was especially commended.
5.4.6.
.The most practical way of managing the seeding demonstration phase
of the PEP, which would involve several years of field operations and require
stable resource commitments, the Committee felt, would be through intergovernmental agreements among participating countries. Examples of such agreements
for a field programme are those for the First GARP Global Experiment (FGGE).
other weather modification activities
5.4.7
Resolution 26 (Cg-VIII) requests the Secretary-General to facilitate the development of hail-suppression research on an international scale.
The Committee agreed that this goal should be approached through the gathering
of up-to-date objective information on the current status of hail suppression
by means of reviews prepared by experts and visits to ongoing experiments.
5.4.8
with reference to Resolution 27 (Cg-VIII) - Weather Modification
Programme - which requested the Committee to propose ways in which WMO could
assist multilateral programmes in weather modification, and explore the feasibility of an international framework for research in weather modification, the
Committee appreciated the efforts of the EC Panel/CAS Working Group on Weather
Modification in formulating such outlines. The Committee suggested that the
panel continue to develop these outlines which would assist the SecretaryGeneral in preparing a document for Ninth Congress.
5.4.9
Following recommendations of EC-XXXIII for broader application of
numerical simulation of cloud processes to problems in weather modification,
theoretical modelling studies were initiated and had played an important role
in the evaluation of PEP field data. The Committee stated that this work
should be further developed and urged that a cloud modelling meeting be
conducted in 1984 to promote a continuing dialogue between theoreticians and
observationalists. The meeting, the Committee noted, should point the way to
means of increasing the credibility and utility of models as a means to
understand the physics of natural and artificially modified clouds. Planning
sessions will be required in 1983. Members were urged to support their
scientists working in this field so that they can fully participate in the
planning and execution of this potentially very important activity. The
Secretariat was requested to seek co-sponsors for funding these meetings.
5.4.10
Many Members have expressed interest in the modification of
tropical convective clouds. The Commi ttee urges that this subject be kept
under active review by the Secretariat and the panel and recommended that
future activities be guided by the review on this subject being prepared in
1982.
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5.4.11
Noting that both the panel and CAS-VIII recommend the organization
of the Fourth WMO Conference on weather Modification, the Committee agreed
that such a conference be organized, possibly in 1986. Initial planning,
including site selection and arranging possible co-sponsorship was urged.
5.4.12
The Committee endorsed the plans for the preparation of a training
manual on the use of statistics in weather . modification experiments. It
recommended that the panel consider other practical materials to assist
Members to develop plans for projects in their countries.
5.5

WMO/ICSU Global Atmospheric Research Programme (GARP)
(Agenda item 5.5)

The Global weather Experiments and related matters
5.5.1
The Committee was informed of the progress made in assembling and
archiving the various data sets, including those of the Regional Experiments
(MONEX and WAMEX). A few tasks remained outstanding, such as the production
of the Final FGGE Level II-b and III-b data sets, but all these should be completed in the next few months. The Committee was highly satisfied to hear of
the virtual canpletion of the FGGE and Regional Experiment data sets, which
represent a unique assembly of data in meteorology and could be used as the
basis of much important research. The Committee congratulated all the centres
which had played a part in the data management of FGGE and the Regional
Experiments on the success which had been achieved.
5.5.2
The Committee noted that research making use of FGGE data was
gathering momentum and some preliminary results were emerging. In particular,
the JSC I S Working Group on Numerical Experimentation had organized a Study
Conference on Observing Systems Experiments in Exeter in the united Kingdom in
April 1982. The Committee emphasized the importance of research using the
FGGE data including observing systems experiments. Concrete results from such
research, in connexion with the development of the global observing system and
improving short- and medium-range prediction, were essential to meet the GARP
objectives and to demonstrate the value and achievements of the Global Weather
Experiment.
5.5.3
. with the above factors in mind, the Committee endorsed the JSC's
proposals for a major international conference on results of the Global
Weather Experiment. The Committee attached high priority to the conference as
it was imperative to show the success of the Global Experiment. The conference would be one of extended scope, the first part reviewing the scientific
and technical results of FGGE and its regional components, the second part
taking account of these results in influencing the structure of the new World
Weather Watch, and suggesting priorities for its improvement. With the
considerable amount of research still needed in relation to FGGE and its
regional components, it would. be appropriate to hold the conference in late
1984 or early 1985, to give time for the research activity to be developed.
5 .5 .4
The Commi ttee further cons idered and endorsed the JSC' s suggestions regarding the conference organization, and the composition of the
organizing committee which should start its work well before the end of
the current year. Further, the Committee, noting that some earlier actions in
respect of improving the World Weather Watch system already aweared desirable
on the basis of the various GARP experiments, agreed that the conference
organizing committee should also take the responsibility for recommending such
actions to be taken at an earlier opportunity.
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5.5.5
The Committee was reminded that the JSC's terms of reference speak
of a gradual transition from GARP to WCRP activities.
However, research
results of considerable implication based on the data from FGGE and its
regional components,
particularly
in connexion with
observing
systems
experiments, should be obtained in the next few years.
A critical evaluation
of all such results was required, and the Committee requested the JSC, as an
authoritative scientific body having been involved up to now in all stages of
FGGE and the Regional Experiments, to continue to overview scientifically the
results of FGGE-related research for the foreseeable future and to ensure that
maximum possible benefits were gained from the data sets.
The scientific
review should be carried out in collaboration with the Commission for
Atmospheric Sciences,
which has given highest priority to short- and
medium-range weather prediction research, using relevant results drawn from
FGGE and the Regional Experiments, and whose Working Group on Weather
Prediction Research should gradually take over the lead role for the
co-ordination of FGGE-related weather prediction research.
5.5.6
The Committee noted that a session of its Inter-governmental Panel
on FGGE had not taken place since 1979, and that a further session was not now
considered necessary.
The Committee therefore decided to disband the panel.
However, the Committee observed that the panel's Working Group on FGGE Data
Management still had a number of outstanding, if routine tasks, which would
probably not be completed before the conclusion of the data management
activity at the end of 1982. Therefore the Committee accepted the suggestion
that JSC take the responsibility for the remaining tasks.
3.

WORLD WEATHER WATCH PROGRAMME (Agenda item 3)

3.6

Tropical Cyclone Programme (TCP)

(Agenda item 3.6)

3.6.3
The attention of the Committee was drawn to the substantial progress achieved in the planning of and preparations for the Typhoon Operational
Experiment (TOPEX), including the successful conduct in 1981 of the Preexperiment as a systems test.
The Committee noted that TOPE X would enter its
operational phase on 1 August 1982 at which time the First Operational Experiment would commence.
The Committee noted that an important data set was expected to result from the operational phase of the Experiment and urged that
it should be made available for use by all interested Members of WMO.
It
agreed to the proposals submitted to it for support to TOPEX during 1983,
including the secondment of scientists to the International Experiment Centre
for the Second Operational Experiment as well as a planning meeting and two
sessions of the Management Board for TOPEX.
Furthermore, the Committee
reiterated its earlier call for Members and international organizations to
give further support to this important operational experiment, in particular
through VCP and the Special Temporary Voluntary Fund for TOPEX.
4.

METEOROLOGICAL APPLICATIONS AND ENVIRONMENT PROGRAMME
(Agenda item 4)

4.3

Environmental Pollution Programme

4.3.6
The Committee again recognized that atmospheric chemistry and air
pollution had been subject areas of continuing rapid development over the last
decade or two and both environmental quality and climate-related aspects were
fields of application.
To keep abreast of developments in this typically
interdisciplinary field, the Committee welcomed that another technical conference be held in 1983, which would cover both monitoring and research aspects including tropospheric chemistry, life cycles of certain substances
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across- different biomes, anthropogenic factors contributing to acid deposition, pollution transport and transformation, e-tc. _The appropriate CAS, CCAM
and CIMO working groups will be actively involved. The Committee, having been
informed of other conferences planned by different organizations in related
fields, requested the Secretariat to ensure the optimum participati_on of experts through suitable timing.

6.

WORLD CLIMATE PROGRAMME (Agenda item 6)
World Climate Research Programme (WCRP)

(Agenda Item 6.2)

6.2.9
The Committee noted that the JSC had continued
to devote
particular effort to developing plans for a number of observational studies or
experiments to be carried out later in the decade (the World Ocean Circulation
Experiment, Cage, etc.).
The Committee was informed that a further experiment
was now also being proposed by the JSC, having as its objective the study of
the inter-annual var iabili ty of the Tropical Ocean and the Global Atmosphere
(TOGA) • The inter-annual variability of -the tropical ocean is thought to be
one of the largest signals of climate variability, and is accompanied by very
important local variations of climate on a global scale.
This proposed
experiment would thus be an important step forward in the overall strategy of
the WCRP aimed at determining
relationships
between
the
oceanic
and
atmospheric circulations.
6.2.10
The proposed 'TOGA'
study would involve and depend on many
component studies, including for example, those described in paragraph 6.2.5.
The Monsoon Climate Programme currently being developed by the JSC and taking
into account the monsoon studies within the WMO Programme of Research on
Tropical Meteorology (see paragraphs 5.3.3, 5.3.4) would also be carried out
within the comprehensive scientific framework of 'TOGA'.
CAS contributions to the WCRP

6.2.20
The Committee also expressed considerable interest in the other
contributions being made to the WCRP in the field of sea-ice studies, aerosols
and radiatively important gases (other than carbon dioxide).
In these areas
the Committee appreciated the fruitful liaison between the Commission for
Atmospheric
Sciences
and
the
JSC.
The
Committee
noted
that
the
eighth sessionof CAS had established a group of rapporteurs on climate as the
primary - mechanism for co-ordinating the Commission's climate related work,
thus ensuring an appropriate continuing input to the World Climate Research
Programme under the overall guidance of the JSC.
The Committee further noted
that CAS intended to continue encouraging studies on atmospheric radiation
including radiative properties of minor gases
(e.g.
03' N02, S02)
and
aerosols, the role of sea-ice in climate systems and solar-terrestrial
physics-meteoro- logy.
The Committee requested the secretary-General to
ensure that an appro- priation, allowing the usual limited support to studies
in
relation
to
the
last
of
these
activities
(solar-terrestrial
physics-meteorology) primarily carried out by SCOSTEP, was included in the
Budget for 1983.
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RESOLUT IONS

16- (EC-XXXIV) - REPORT OF THE EIGHTH SESSION OF THE COMMISSION FOR A'IMOSPHERIC

SCIENCES
THE EXECUTIVE COMMITTEE,
HAVING CONSIDERED the abridged final report of the eighth session of
the Commission for Atmospheric Sciences,
NOTING:
(1)

The report of CAS-VIII;

(2)

Resolutions 1 to 15 (CAS-VIII);

DECIDES:
(1) To embody the substance of the following
resolution of the Executive Committee as indicated:

recommendation into a

Recommendation 2 (CAS-VIII) in Resolution 18 (EC-XXXIV).
(2)

To

take action on the remaining recommendation as follows:

Recommendation 1 (CAS-VIII) - Revision of resolutions of the Executive
Committee based on previous recommendations of the Commission for
Atmospheric Sciences
Action on this recommendation was taken under agenda item 13.7.
18 (EC-XXXIV) - RESEARCH AND MONITORING OF A'IMOSPHERIC CARBON DIOXIDE
THE EXECUTIVE COMMITTEE,
NOTING:
(1)

Resolution 29 (Cg-VIII) - World Climate Programme,

(2)
of Cg-VIII,

Paragraph 3.3.1.24 of the general summary of the abridged report

(3)

paragraph 7.14 of the general suIlimary of the abridged report of

EC-XXXI,

- 13 CONS IDERING:
(1)
That
a result of human
climate, but that
prediction to be
climate,
(2) That
establish a firm
Nations and other

increasing amounts of C02 released into the atmosphere as
activities may have far-reaching consequences on the global
the pr.esent state of knowledge does not permit any reliable
made of future C02 concentrations or of their impact on
there is an urgent need for such predictions in order to
basis for WMO to provide advice to Members, the United
appropriate international organizations on this question,

(3)
That there is an urgent requirement for the development of
strategies for early identification of detectable C02-induced climate change
(or the associated change in infra-red radiative fluxes),
RECOGNIZING that to acquire more knowledge will require co-ordinated
efforts by as many WMO Members as possible,
REQUESTS the Secretary-General to complete the formulation of
detailed plan of action for future work on the problem of atmospheric C02;

a

AGREES on the need for the development of a Research and Monitoring
project on Atmospher ic Carbon Dioxide to be undertaken by the Commission for
Atmospheric Sciences;
URGES Members to collaborate in the project, in any way they can, for
instance by maintaining BAPMoN and other C02 monitoring stations or by conducting relevant research, especially on assessing C02-induced possible
climate change or its early identification;
REQUESTS the Secretary-General:
(1)
To proceed, in consultation with the president of CAS with the
planning and implementation of the research and monitoring project of
atmospheric carbon dioxide, together with advice from the chairman of the JSC;

(2) To seek the collaboration of UNEP and ICSU,
priate international bodies in carrying out the project;

and

other

appro-

(3) To consult with the presidents of WMO technical commissions
concerned with a view to using to the fullest extent possible existing groups
of WMO technical commissions in the execution of the project;
(4)
To provide the necessary support to the project within the limits
of available financial resources;
(5)
To keep WMO Members, UNEP and other interested specialized
agencies of the United Nations system, as well as ICSU, regularly informed of
the development of the project.
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GENERAL SUMMARY OF THE WORK OF THE SESSION

1.

OPENING OF THE SESSION

(Agenda item 1)

1.1
The eighth session of the Commission for Atmospheric Sciences took place in
the Wentworth Melbourne Hotel, Melbourne, Victoria, Australia, from 8 to 19 February
1982 at the kind invitation of the Government of Australia. There were 71 participants, with representatives of 34 Member countries, and observers from four international organizations. A list of participants is given at the beginning of this
report.

1.2
The president of the Commission, Mr. A. Villevieille, declared the session
open at 11 a.m. on Monday, 8 February 1982
0

1.3
The Permanent Representative of Australia with WMO, Dr. J. W. Zillman,
Director of the Bureau of Meteorology, spoke of his pleasure that the planning of the
first meeting of a WMO technical commission in Australia had come to fruition. He
emphasized the essential and integral role of research as part of the activities of
national Meteorological Services and that an increased understanding of the atmosphere
had the potential to lead directly to major benefits to the world community. Thus the
Commission for Atmospheric Sciences was perhaps in many ways the most fundamental and
important of all the WMO technical commissions. There was no doubt that the Commission and its predecessors as far back as the 1896 IMO Commission on Solar Physics and
Meteorology had played a major role in the development of international co-operation
in atmospheric sciences. The Commission would face an increasingly important and
challenging role in the decade ahead, with much of the foundation for this role being
laid at its eighth session.
1.4
Speaking on behalf of the Australian Government, the Honourable David
Thomson, MG, MP, Minister for Science and Technology, welcomed participants to the
session of the Commission in Australia. "He stressed the historic nature of the
meeting (the first time a session of a WMO technical commission had been held in
Australia) and that this was a recognition of the important contributions made by
Australian meteorologists, who have always been to the forefront of investigations
into the weather and climate of the southern hemisphere, droughts, use of satellite
data in analysis and forecasting as well as many other subjects. The Minister reminded participants that meteorology was still one of the frontiers of science and
that the topics about to be discussed were important for a better understanding of
weather and climate and their impact on mankind. He also noted the growing public
interest in the variability of climate, the ways in which man's activities might inadvertently affect climate, studies of air pollution and ozone, adding that this
placed a" further responsibility on scientists to ensure that accurate facts were
placed before the public. The Minister concluded by emphasizing the exciting and
challenging future of meteorological research, with the great advances in technology
and improvements in communications. However, the tools of modern technology were
very costly and therefore difficult decisions had to be made about the direction
research should take so that maximum benefits could be gained. Nonetheless, meteorological research would pursue its objectives of furthering man's understanding of the
Earth's weather and climate.
1.5
Speaking on behalf of the Premier and Government of the State of Victoria,
the Honourable Haddon Storey, QC, MLC, Attorney-General of Victoria, welcomed parti-
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cipants to the eighth session of the WMO Commission for Atmospheric Sciences in
Victoria. He emphasized the pleasure of the State of Victoria at playing host to this
meeting, involving as it did participation by countries from many parts of the world.
The Attorney-General pointed out that research into the world's weather and climate
patterns was a fascinating area and one which could yield great benefit to all sections
of the community. He noted the wide range of questions that would be tackled and
stressed the importance of a comprehensive understanding when studying such questions
as weather or climate modification. The Attorney-General also welcomed the spirit of
international co-operation manifested by meetings such as those of the WMO Commission
for Atmospheric Sciences and the co-operation and progress that would be achieved by
bringing together in one venue expertise and meteorological knowledge from allover
the world. Stressing the importance of developing and approving the Commission's
future research programmes he concluded by wishing the participants every success in
their deliberations.
1.6
Speaking on behalf of the city of Melbourne, Mr. Peter Thorley, Chairman of
the Commissioners of the City of Melbourne, spoke of the pride felt by the city of
Melbourne in hosting the eighth session of the WMO Commission for Atmospheric Sciences.
He noted the wide international representation assembled in Melbourne for the purpose
of the session. Mr. Thorley stressed the importance of the Commission's work in promoting and co-ordinating meteorological research on wo~ld-wide basis and, in particular, the study of weather prediction research and weather modification. He concluded
by extending on behalf of the citizens of Melbourne a warm welcome to all the delegates
and the wish for a fruitful meeting.
1.7
Speaking on behalf of the Secretary-General of WMO, Mr. A. Wiin-Nielsen, who
was unable to attend in person, Dr. R. Czelnai greeted the participants and expressed
sincere thanks, on behalf of the WMO Secretariat and the participants, to the Government of Australia for the kind invitation to hold the session of the Commission for
Atmospheric Sciences in Melbourne. He also expressed appreciation to the State of
Victoria and the city of Melbourne for their hospitality and the really outstanding
facilities that had been provided. Further, he deeply thanked Dr. Zillman, the Permanent Representative of Australia with WMO, and his staff in their major efforts
in preparing for the session and handling all the local detailed arrangements so well.
Turning to the work which lay ahead Dr. Czelnai pointed out that the structure of all
the WMO technical commissions had been under consideration recently and that the proposed future role, objectives and outline plans for the Commission in the 1980s to
be discussed at this session should reflect the spirit of this new thinking. He
added that plans for new scientific and technical developments must also take account
of current financial realities and that there must be a careful assessment of priorities and a search for increased efficiency in all areas of activity. More specifically
in relation to the work of the Commission, there seemed to be no question that Members
gave first priority to weather prediction research, including long-range weather prediction, and that tropical meteorological research was also strongly supported. He
also stressed the attention to be paid to some areas of environmental research, particularly those of atmospheric physics and chemistry, and the long-range transport of
atmospheric pollutants. In relation to weather modification research, although he
observed that not too many Members seemed to be directly interested, WMO must remain
involved in view of the many ongoing weather-modification experiments around the
world. Dr. Czelnai concluded by encouraging the Commission for Atmospheric Sciences
to continue its important work and, noting that WMO had an essential role -to play in
the areas he had mentioned, he expected the Commission (as the WMO constituent body
dealing with ~hese matters) to take farsighted decisions and formulate appropriate
recommendations to ensure development of the priority research areas in meteorology
and related fields. He wished participants every success in their deliberations.
1.8
The president, Mr. A. Villevieille, expressed sincere gratitude on behalf of
the Commission-to the Government of Australia which had been kind enough to propose
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its hospitality for the eighth session. He also thanked Dr. Zillman, Permanent
Representative of Australia with WMO, and his staff, for shouldering the heavy
burden of the local organization of the session. The president asked participants
to consider how the future of atmospheric sciences might be envisaged, pointing out
both the scientific challenge of the subject (basic processes of turbulence and
climate) and the need to develop the applicatnn of the results obtainedo In this
regard he stressed the great importance of·weather forecasting and of tropical meteorology, bearing in mind the high sensitivity of agriculture in tropical regions to
meteorological events such as monsoons and droughts and the terrifying hazard of
hurricanes in some parts of the tropical belt. The president further emphasized that
environmental research was also a major concern in order to be aware of the possible
dangers from anthropogenic pollutions. Weather modification, aiming, for example,
at a reduction of meteorological hazards or at precipitation enhancement, would be
a major step in the application of meteorological knowledge. However, work towards
achieving such ambitious objectives would surely not give early re.turns and long
patience would be required. The president noted that the Commission had been created
to handle the scientific aspects of such activities and in such a framework its basic
missions were:

(a)

To keep itself fully informed of the state-of-the-art and of progress
being made or being expected;

(b)

To ensure the transfer of technology among Members via all possible
means;

(c)

To promote the development of science itself.

The president mentioned the consideration of these missions by the WMO Executive
Committee. Reviewing and updating the means of carrying them out and more generally
the role to be played, and objectives to be met by the Commission in the 1980s, would
be very much to the forefront of their discussions. He concluded by emphasizing that
the practical output from the session should be guided by the common hope of a bright
future for meteorology and that this eighth session of the Commission would then be
another milestone ori the road of the continuous progress of atmospheric sciences.
2.

ORGANIZATION OF THE SESSION (Agenda item 2)

2.1

Consideration of the report on

~redentials

(Agenda item 2.1)

The Secretary-Generalis representative informed the meeting that all the
credentials received were in order and that it was unnecessary to establish a Credentials Committee. In accordance with General Regulation 21, the Commission agreed to
accept the credentials of the delegates named in the list prepared by the SecretaryGeneralis representative.
2.2

Adoption of the agenda (Agenda item 2.2)

The provisional agenda was approved with the addition of: 10.5 - Processing
and exchange of meteorological data for research. The final agenda, with relevant
documents and agenda items, is given at the beginning of this report.

2.3

Establishment of committees (Agenda item 2.3)

2.3.1
Two working committees were set up to examine in detail the various agenda
items:
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(a)

Committee A to deal with questions under agenda item numbers 4, 5, 9
and 10; -Dr. G. B. Tucker (Australia) served as chairman;

(b)

Committee B to deal with questions under agenda item numbers 6, 7, 8
and 13; Dr: F. Mesinger (Yugoslavia) served as chairman.

The Commission also agreed to discuss items 3 and 12 as a Committee of the Whole,
chaired by the vice-president (Dr. J. Stackpole). The working committees were
assisted by Dr. R. Czelnai ~he Secretary-General's representativ~ part-time),
Dr. A. Zaitsev, Mr. R. Newson and Mr. N. Suzuki.

2.3.2

Nomination Committee

In accordance with General Regulation 25, a Nomination Committee was established consisting of Dr. J. W. Zillman (chairman), Dr. Ao L. Alusa (Kenya),
Mr. B. V. Ramana Murty (India) and Oro Yu. S. Sedunov (U.S.S.R.)

2.3.3

Co-ordination Committee

In accordance with Regulation 27, a Co-ordination Committee was set up composed of the president, vice-president, the chairman of Working Committees A and B,
the Secretary-General's representative and a representative from the local secretariat.

2.3.4
A committee for nominating members of working groups and rapporteurs was
established consisting of members of the Advisory Working Group of CAS: Mr. A~ Villevieille (France) - chairman, Dr. W. Lo Godson (Canada), Dr. Yu. S. Sedunov (UoSoS.R.),
Dr. J. L. Stackpole (U.S.A.), Dr. K. H. Stewart (U.Ko), Dr. J. W: Zillman (Australia)
and two additional member~Mr. A. I. Abandah (Jordan) and Mr. C. Padilha (Brazil).

2.4

Other organizational matters (Agenda item 2.4)

Under this item, the Commission decided on its working bDurs (9.00-12.00,
14.00-17.00) for the duration of the session. It was agreed that any minutes of
plenary meetings which could not be approved during the session would be approved
later by the president on behalf of the Commission.

3.

REPORT BY THE PRESIDENT OF THE COMMISSION (Agenda item 3)

The Commission noted with appreciation the president's report which described
the progress achieved in the Commission's activities since its last session in the
fields of weather prediction research, tropical meteorology, atmospheric physics,
dynamics and chemistry, including ozone, the boundary layer, long-range transport of
pollutants and co-operation in the Middle Atmosphere" Programme, plus overall CAS
support to WCRP in the framework proposed by the JSC. The report reviewed the future
role, objectives and general plans of CAS, set up to fulfil the requirements defined
by Congress and the Executive Committee, and submitted a draft statement prepared by
the Advisory Working Group. It was agreed that the specific points of the report
should be discussed under the appropriate agenda items and that the statement by the
Advisory Working Group should be discussed at the following session of the Committee
of the Whole, together with a document submitted by the Secretary-General as background information to agenda item 12.
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WEATHER PREDICTION RESEARCH (Agenda item 4)

The Commission noted with appreciation the report of the CAS Working Group
on Weather Prediction Research describing the range of acitivies undertaken since
CAS-VII in accordance with its terms of reference. The Commission carefully reviewed
the report as well as the reports from two formal sessions of the working group held
since CAS-VII and the report of a technical consultation held at the European Centre
for Medium-range Weather Forecasts to develop certain aspects of the weather prediction research programme.
The Commission was also pleased to note that close collaboration between the
CAS Working Group on Weather Prediction Research and the JSC Working Group on Numerical
Experimentation was maintained by Dr. Bengtsson in his capacity as chairman of both
groups, and that this dual chairmanship had naturally proved to be extremely helpful
in fostering co-operation. It was also noted that (as a primary task) the (CAS) ,
working group had kept under continuous review significant developments taking place
in all aspects of dynamical and statistical weather prediction.
Considering the specific activities of the working group, the Commission was
interested to learn of the preliminary assessment of the impact of FGGE data on operational numerical weather prediction (NWP). It had been expected that the greatest
impact of the extra FGGE data would be in the analyses and forecasts carried out in
the tropics and southern hemisphere and, in fact, significant improvement in the
quality of operational NWP had been obtained for the southern'hemisphere. Preliminary
prediction experiments using the complete FGGE data had shown encouraging results also
in the tropics. There was every reason to believe that, given an operational observing
system of the same quality and coverage as for FGGE, operational NWP would be a practical reality in the tropics, and it would also be possible to extend the useful predictability for all areas of the globe. Therefore there was a need for very high
priority to be given by the meteorological community to the operational implementation
of an observing system designed on the basis of the experience gained during the FGGE.
Research and experiments using FGGE data were still going ahead and the Commission
stressed the need to ensure that all emerging conclusions were fully known to all
interested parties. The resulting extension of knowledge of operational numerical
weather prediction should be fully utilized and exploited by all Member countries.
The Commission recognized that it had an ,important part to play in this aspect through
the activities of its Working Group on Weather Prediction Researcho
The Commission was also interested to note the standard verification procedures of numerical weather prediction products proposed by the working group. These
included methods using: (a) RMS, correlation coefficient, skill score Sl, etc.;
(b) the geographical distribution of the,mean error; (c) spectral decomposition in
global and hemispherical domains; (d) spectral comparison in limited regions;
(e) separation between the stationary and transient part; (f) Hovmoller trough and
ridge diagrams; and (g) diagnostics. Efforts had also focused on developing proposed
standard procedures for verification of local weather forecasts, specifically shortrange forecasts of temperature and precipitation for local sites. The Commission
commented that the verification standards being proposed formed a good basis for
general use in assessing the accuracy of predictions.
The Commission recalled that, in response to a request made by EC-XXIX and
following the guidelines given by CAS-VII, the working group had developed a proposal
for a Programme on Short-, Medium- and Long-range Weather Prediction Research (PWPR)
in which (a) its objectives, (b) the overall strategy, (c) the programme of work, and
(d) study projects were outlined. This proposed PWPR was subsequently approved by
Eighth Congress in Resolution 22 (Cg-VIII). The subsequent sessions'of the Executive
Committee requested the CAS working group to develop a detailed plan of implementation
of priority study projects.
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The Commission noted that, in the formulation of detailed proposals for the
implementation of the PWPR, the working group had introduced the idea of "activity
centres" which should in general undertake the following responsibilities:
(a)

Periodically inform Member countries about their activitiy;

(b)

Make data sets and computer programs available for other users and
to have these documented in a standardized way;

(c)

Invite visiting or seconded scientists;

(d)

Organize workshops;

(e)

Assist other users in adopting numerical systems in their area of
responsibility.

The Commission further noted that the idea of such activity centres had been endorsed by Cg-VIII. In response to an enquiry made by the Secretariat, generous
offers had been received from a number of' Member countries with an advanced NWP centre.
4.1

Short- and medium-range weather prediction research

4.1.1
The priority PWPR study project would mainly include such fields as very
short-range forecasting and the development of methods for the interpretation of
numerical outputs in terms of local weather forecasts. Consequently, proposals for
the implementation of the following four PWPR study projects had been formulated:
(a)

Research on the application of high-resolution quantitative satellite
data obtained from inter-active processing and retrieval methods for
use in numerical models;

(b)

Feasibility studies for further development and implementation of
"nowcasting".technology;

(c)

Limited area weather prediction modelling;

(d)

Statistical interpretation methods to translate model outputs into local
weather forecasting.

These proposals had been favourably reviewed by EC-XXXIII, following which detailed
project descriptions were developed by the working group, taking into account comments
by the Executive Committee. The Commission reviewed these more detailed proposals
and endorsed the ideas contained therein. The Commission was pleased to note that
some Members had already volunteered to act as activity centres (U.S.A. and France
for the first and fourth projects mentioned above, and Japan and Sweden for the third).
The Commission strongly encouraged this sort of collaboration and looked forward to
the establishment of activity centres in other areas as necessary. The Commission
requested the Secretary-General to keep Members informed of the list of activity
centres and their areas of responsibility so that the necessary collaboration would
be facilitated. In addition, it urged the working group, in relation to the development of the plans for the first project, to consider also automated data sources
such as ASDAR.
4.1.2
The Commission was most impressed with the excellent progress made in the
NWP Data Study/Intercomparison Project which started in 1979. Fifteen NWP centres
had participated and very interesting results have already been obtained on the veri-·
fication of forecast errors on hemispheric and regional scales. A report summarizing
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the scientific results obtained from the first 18 months (January 1979 to June 1980)
had been published in the PWPR report series. The Commission expressed its appreciation in the highest terms for the work carried out by the Finnish Meteorological
Institute in this project and for this Institute having undertaken the responsibility
for the data processing. Further, the Commission recognized the value of the data
being assem~led in a standard format in this way, which (as well as the intercomparison
and verification for which the data were being used) could form the basis of other important research activitieso In particular the point was raised regarding the need
also to try to assess why different models gave different results, why one model
appeared to be better than another and the general dependence of model behaviour and
accuracy on the initial atmospheric conditions. It was recognized that such questions
may well require some additional new activities. The Commission strongly urged that
this project be continued as long as possible and that the working group be urged to
develop the project so as to address itself to these important questions. Being informed that the Finnish Meteorological Institute might have financial or other difficulties in obtaining resources to continue supporting the data-processing aspects of
this project on a routine basis, the Commission requested the Secretary-General to
investigate how the work involved might be carried forward. In this context, it was
noted that, at present, the actual processing is carried out on the computers at the
. European Centre for Medium-range Weather Forecasts and that the necessary software
currently runs on these computers. Accordingly it was suggested that the European
Centre should be involved in negotiations regarding the continuation of the project.
At the same time, the Commission requested the Secretary-General to urge those
Members currently participating in the NWP Data Study and Intercomparison Project to
continue to do so and to publicize the project again, encouraging and inviting other
Members to participate as well.
4.1.3
The Commission was pleased to note that, in accordance with the recommendationmade at CAS-VII, the working group had successfully organized a WMO Symposium
on Probabilistic and Statistical Methods in Weather Forecasting, in Nice in September
1980. As a result, a set of proposals had been formulated further to promote research
in this field, namely the preparation and publication of: a standard set of guidelines and procedures for forecast verifications; a technical report on "Statistical
methods in weather forecasting"; etc. Actions being taken on these matters were
noted with satisfaction.
4.1.4
The Commission was informed that, in accordance with Resolution 9 (Cg-VII),
continued action had been taken to compile and publish annual progress reports on
NWP research. The fifth progress report for 1978, the sixth for 1979, and the
seventh for 1980, each with an extended summary forward highlighting significant
developments in NWP research, have been issued by the Secretariat and widely distributed.
4.2

Long-range weather prediction research

4.2.1
The report of the CAS Working Group on Weather Prediction Research (see
page 5)
also contained information relating to long-range forecasting (LRF) research.
The Commission observed that an informal meeting of experts on long-range forecasting
(LRF) had been held in Geneva, in September 1980. The meeting assessed the present
state of knowledge in LRF methodologies, with an attempt to establish a strategy for
LRF research aimed at the improvement of prediction accuracy. Nineteen recommendations
were formulated under the general topics of predictability studies, prediction, dominant physical processes, and resources for long-range forecasting, to promote further
LRF (monthly and seasonal) research. The topics given highest priority regardless
of size of the effort needed to carry out the work were: (a) empirical studies of
long-range predictability, (b) improved measures of significance and skill, (c) empirical prediction research guided by physical insights from modelling and diagnostic
studies, (d) development of GeMs adequate to the task of LRF, including the use of
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coupled global ocean-atmosphere models, (e) encouragement of the use of GeMs in experimental LRF in parallel with model development, (f) support of the WWW so as to obtain a globally homogeneous and representative data base for LRF, (g) improvement and
standardization of methods of measurement and analysis of SSTs for the oceans of the
world, (h) studies and experiments on the oceanic mixing layer in regions of vigorous
air-sea interaction, and (i) development of improved theory and parameterization of
air-sea fluxes. The Commission was pleased to see that the working group was considering the development of a practical plan of action to implement these proposals.
This implementation would consist of collaboration with, and participation by, Members
and institutions serving as activity centres for specified tasks.
4.2.2
The Commission was also satisfied to note that a WMO-CAS/JSC Expert Study
Meeting on LRF was being planned for December 1982, in accordance with a decision made
by EC-XXXII, with the major objective of formulating a long-term international research
programme to explore the feasibility of long-range (monthly and seasonal) forecasting.The meeting would include review papers prepared by leading scientists on a variety of
major topics such as: (a) theoretical and empirical predictability; (b) dynamical and
empirical prediction; (c) observational studies of atmospheric variability and phenomenology; (d) theoretical and model sensitivity studies; (e) air-sea interaction;
(f) other fundamental effects such as soil moisture and snow/ice albedo; (g) simplified
dy.namic approaches such as anomaly models; and (h) observations to support the above
studies. The Commission was inf6rmed of the proposed strategy for the meeting, i.e.
to determine the feasibility of LRF (monthly and seasonal) by concentrating on:
(a)

The development of reliable dynamical forecast approaches, analysing the
observational data, and pursuit of refined empirical forecast methods;

(b)

The understanding of the physical mechanisms of large-scale atmosphericoceanic phenomena, including blocking situations, monsoons, orographicallyrelated waves, the southern oscillation and similar processes, teleconnexions, and general atmospheric variability.

4.2.3
The Commission stressed the necessity to intensify research directed to the
improvement and development of LRF in view of its great importance for many Members.
In accordance with a Cg-VIII decision, CAS in consultation with other bodies had taken
initiatives and would continue planning for and assisting in this activity, paying
particular attention to the development of monthly and seasonal forecast schemes and
their subsequent distribution to other interested Members. It should be noted that
the role of atmosphere-ocean interaction processes is extremely important for LRF.
Therefore, special attention should be paid to problems of determining and understanding ocean-energy-active zones. The Commission also noted that the results of a
questionnaire survey on the current methods used for LRF (monthly and seasonal) contained in the report of the expert meeting provided useful information.
4.2.4
The Commission noted with appreciation information provided by the Delegate
of Australia that the manuscript of the Technical Report "Long-range forecasting a survey of recent research" will soon be available.
4.3

Establishment of a Working Group on Short- and Medium-range Weatber
Prediction Research

4.3.1
The Commission recalled that, within the WMO Research and Development Programme, weather prediction research has beeh given the highest priority by Congress,
the Executive Committee and the Commission itself, and that the latter is responsible
for promoting the co-ordination of Members' efforts in this field. The Commission
therefore agreed that the continuation of its activity in the area of weather predic-
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tion research was essential and that, as well as its general advisory functions, it
had a vital role to play in relation to distributing information and promoting education and research.
4.3.2
Taking this into account, as well as the long-term objectives and goals of
the scientific and technical work of WMO, the Commission laid down the following major
objectives for the 1980s:
(a)

Contributing to the improvement of the short- and medium-range weather
forecasting capability of Members, in particular by ensuring maximum
possible implementation of results of FGGE-based research and by disseminating information on interpretation of NWP products in practical
forecasting terms;

(b)

Carrying out 'critical reviews and disseminating information relevant to
long-range forecasting (monthly and seasonal) with a view to achieving
a significant level of skill by the end of the decade.

4.3.3
There is also a great need to continue to review and assess important developments in the field of weather prediction research and to monitor and promote the implementation of PWPR study projects in collaboration with Members serving as activity
centres. In this context, the foreseen requirements are for:
(a)

Encouraging the basic educational work related to the introduction of new
prediction methods;

(b)

Assisting Members in organizing courses and workshops on weather prediction;

(c)

Publicizing the achievements of advancedNWP centres so that they may be
applied by forecast services in other countries;

(d)

Continuing to issue annual progres.s reports on NWP with an extensive
summary foreword;

(e)

Directing increased attention to "very short-range forecasting".

4.3.4
A number of symposia would have to be organized in the coming four years,
including one on numerical short-range weather prediction and another on systematic
errors in general circulation models in addition to the WMO-CAS/JSC Expert Study
Meeting on Long-range Forecasting (monthly and seasonal) already planned. The advanced
stage of planning for the last two symposia was noted with satisfaction.
4.3.5
The Commission discussed at some length the terms under which its activities
in relation to weather prediction research should formally continue. In particular,
bearing in mind the special significance of improving the accuracy of long-range weather
forecasting and the expected economic and social benefits for all countries, it was
decided that a separate Working Group on Long-range Weather Forecasting Research as
well as one for Short- and Medium-range Weather Prediction Research should be esta~
blished. The working groups should act closely with the JSC and other CAS working
groups and maintain liaison with other technical commissions and scientific institutions and organizations interested in weather prediction research.
4.3.6

Resolutions 1 and 2 (CAS-VIII) were adopted to this effect.
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PROGRAMME OF RESEARCH IN TROPICAL METEOROLOGY (Agenda item 5)

5.1
The Commission reviewed the report of the chairman of the CAS Working Group
on Tropical Meteorology covering activities in its field of responsibility since the
Commission's last session. In accordance with the working group's terms of
reference and the relevant directives given by Congress and the Executive Committee,
the main activity has been in the area of tropical cyclones, monsoons, meteorology
of semi-arid zones and tropical droughts, tropical disturbances and associated rainfall. The Commission highly commended the work that had been accomplished and the
personal contribution and particular efforts of the chairman in having stimulated
worth-while activity in such a wide range and considerable number of activities.
It proceeded to consider in detail the priority projects within the four major components indicated above, together with the main recommendations for further and/or
continued activity.

5.2
Three projects have been tackled in relation to tropical cyclones and associated storm surges in the WMO Programme of Research in Tropical Meteorology (PRTM).
The first of these is in connexion with the requirement of global tropical cyclone
data for research. This falls into two parts: (a)· the preparation and archiving of
historical data sets; (b) the selection and archiving of relevant current surface and
upper-air data on a routine basis. The Commission was very satisfied to hear that
considerable progress had been made under (a) by Professor Gray's group at Colorado
State University (CSU). It noted that comprehensive data sets had now been prepared
for the western North Pacific Ocean and a start had been made on assembling data for
the southern hemisphere and the Indian Ocean. These data (mainly rawinsonde data in
the vicinity of tropical cyclones) are on magnetic tape at CSU. The main problem
under (b) is that of accessing appropriate rawinsonde data from those currently archived at the WMCs. This matter has been referred to the president of CBS and is
also being considered in line with the complete reorganization of the data-archiving
facility in Washington. This reorganization has resulted in improved accessibility
to any specified sub-sets of archived data and should streamline the process of data
retrieval. Other relevant data can also be obtained, e.g. storm tracks and microfilmed Mercator composites of polar-orbiting satellite images from the National Earth
Satellite Service in the U.S.A. In general, the Commission discussed the problems
arising from the assembly of data referred to above. It was stressed that required
data must be readily available without the need for great expense or trouble in reprocessing and reformatting as seems to be the case now; indeed at present it is sometimes impossible to obtain or retrieve observational data. It was suggested that the
president of CAS raise this question with the president of the Commission for Basic
Systems. Good data sets are expected to be produced during TOPEX, in the period
August to October 1982 and 1983.
5.3
The second project in connexion with tropical cyclones was the study of the
small-scale cycloidal motion of tropical cyclones. The Commission was pleased to note
that the preparation of a Technical Report on this important topic was being undertaken in conjunction with various U.S. organizations under the overall direction of
the U.S. National Hurricane Center.
5.4
In relation to the association of tropical cyclogenesis and large-scale circulation changes, it had been recommended that WMO invite an expert to prepare a global
climatological survey of tropical cyclones for one recent year which would relate to
the main features of tropical cyclone occurrence such as structure and tracks with
particular global circulation features. It was noted that such a survey for the FGGE
period was being prepared at Colorado State University. Preliminary results for the
Western Pacific suggest that there may exist quite strong inter-hemispheric influences,
for the study of which satellite data would be very useful. The Commission noted that
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the eventual aim was to arrange for such studies to be carried out annually (in conjunction with other routine global climatological studies) with publication and
distribution of the results in the series of PRTM reports.
5.5
The Commission heard with interest of the many activities and initiatives
being undertaken by Members in the field of tropical meteorology regarding both observational and research studies. In the observational field, a strong emphasis was
placed on the exploitation of satellite data and the importance of making the best
use of satellite information for monitoring and forecasting tropical meteorological
events. The developments in understanding the physical bases of significant features
of tropical systems (such as hurricanes) and the importance of the interaction of
different scales of motion were highly relevant.
In particular, the scientific results obtained from the U.S.SoR. Typhoon Experiment (TYPHOON 75, 78 and 81) were notedo
These had given new information on the structure and processes determining tropical
cyclones tracks and had also clarified more accurately the energy exchange between
the atmosphere and oceans in tropical cyclones. Results from observational and numerical studies carried out in the U.S.A. were also reported showing that tropical
cyclones tracks in both the North Atlantic and North Pacific Oceans are strongly controlled by the interaction of the vortex and large-scale flows. It was further noted
that results from preliminary observational and diagnostic studies carried out in
Brazil and Mexico clearly indicated that weather events occurring in both the tropics
and mid-latitude areas were very often the result of tropical/mid-latitude interactions •. It was considered that further studies in this field should be encouraged.
Overall, the Commission stressed that these contributions being made by Members were
an essential component of, and supplement to, the WMO Programme of Research in Tropical Meteorology and that progress depended upon them. The Commission therefore welcomed and encouraged all the work that was going ahead.

Monsoons
5.6
The first project undertaken under this heading was the development of a
long-term programme for monsoon studies, both summer and winter. The working group
had continually emphasized the need for such a long-term study and for the initiatives
taken under the MONEX and WAMEX programmes to be used as a starting point for such a
long-term study. The implementation of this project has been considered in detail o
Specific observations were highlighted which should, as far as possible, continue to
be made by Members in areas affected by monsoons during special observing periods
each year. This should enable the details of the inter-annual variability of monsoons
to be identified. The plan for monsoon studies will be further developed, taking into
account an offer made by India to serve as an activity centre by making existing and
planned data-acquisition facilities available. Progress in the study of monsoons
will be facilitated by the ready availability of globally analysed fields archived
at the European Weather Centre for Medium-range Forecasts o
5.7
The Commission was also informed of the successful JSC-sponsored meeting
held in relation to MONEX in Bali in November 1981. At this meeting, it had been
shown clearly that monsoons must be regarded as planetary-scale phenomena and not just
regional. As a result of the Bali meeting, further preliminary and informal discussions had taken place in India in January 1982 considering the question of future monsoon studies. The Commission was informed of the outcome of these discussions wherein
it had been proposed:
(a)

To initiate an observational programme to create a climatology of some
of the principal phenomena of the regional features of the monsoon circulation . identi fied during MONEX i
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(b)

To compile a long-period data set which will allow the study and definition of the magnitude and form of inter-annual variability of the planetary-scale monsoon circulation and to identify other circulation systems
related to monsoons.

The programme would necessarily be limited in scope compared with the effort during
the FGGE, relying on current satellite systems or those to be in operation in the
next few years, plus' the existing WWW network. The Commission's opinion and comments
on these proposals were sought. It was noted that it had been proposed that these
studies should be considered as part of the World Climate Research Programme, with
further development of the plans being undertaken with guidance from, and by meetings
held under the auspices of, the JSC.
5.8
The Commission reviewed the proposals mentioned in paragraph 5.7 in a positive light, considered them to be a constructive and realistic way to proceed and
requested that favourable consideration be given to them by the JSC. It was observed
that the proposals were very close to those being developed and to the work that will
be undertaken by the Commission's own working group and thus required to be related
to the working group's monsoon project. This led to a discussion about the co- .
ordination that will be necessary between the activity of the CAS Working Group on
Tropical Meteorology on the subject of monsoons and the JSC-sponsored activity, and
the division of responsibilities in relation to different time- and space-scales of
the monsoon studies. It was recalled that Cg-VIII had recommended that 'CAS assume
complete responsibility for long-term monsoon research following the post-FGGE period
(from about 1983)0 However, concern was expressed whether CAS had sufficient resources to assume full responsibility for all the climatic aspects of monsoon studieso It
was agreed that this concern should be referred to Cg-IX, with a request for sufficient
resources in the next financial period so that the Commission, through its working
group, could play the role requested by Cg-VIIIo In the meantime, the proposals for
studies put forward in paragraph 5.7 should be considered as a contribution to the
World Climate Research Programme in the light of the research proposals under project
M2 of the PRTM.
5.9
The second project undertaken 'in relation to monsoons,was the study of factors
determining the large-scale circulation in the tropics, including the migration of the
ITCZ, with the purpose of laying the basis for a long-term study of such ITCZ migration
and identifying its seasonal variability. Studies based on FGGE data will be used as
the basis for preparation of a suitable Technical Report. In this connexion the Commission expressed appreciation at the offer made by India to collaborate in the preparation of the Technical Report on the fluctuations of the ITCZ. Additionally, the Commission noted that the working group's Rapporteur on Large-scale Tropical Circulations,
including monsoons, had provided a survey of recent developments in this subject. This
survey had described the three regional experiments of FGGE, i.e. Winter MONEX, Summer
MONEX and WAMEX, which were conducted in 1979, including the relevant aspects of data
management and research and evaluation activities.

~:!:~:~~~~~-~!-~:~~:~:~~-:~~:~-~~~-!:~£~:~~-~:~~~~!~
5.10
Semi-arid zones extend through the tropical and sub-tropical regions, and
the sub-tropical jet stream plays a significant role in droughts in some of these
areas. However, the first particular project within this component is the study of
data requirements for estimating the likelihood of droughts using statistical methodso
The Commission was pleased to note that important initiatives have already been taken
by ASECNA to collect historical precipitation data over a large part of West Africa
and many of those are now available on magnetic tape. Similar data are being transferred to magnetic tape from punched cards by the Nigerian Meteorological Service and
data for the eight Sahel countries are being put on tape under the AGRHYMET project.
Indian historical rainfall data are being progressively transferred from manuscript
and punched cards to magnetic tapes and stored at the Indian National Meteorological
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Data Centre in Pune. The Commission also noted with interest information provided by
the Delegate of Brazil that rainfall data from semi-arid and tropical drought areas
in the north-east of the country had been processed at the Brazilian National Institute of Meteorology and were being used as the basis for research studies. Processed
upper-air data from the same areas will be available by the end of this year. However, the Commission noted that it is now clear that the needs which this project was
devised to satisfy are at present being actively considered by other WMO bodies.
5.11
In relation to the second project, radiation flux studies in the tropics,
the Commission was informed of a detailed proposal that had been developed for a
preliminary pilot study project on radiation data analysis and global circulation
diagnostics (using data obtained during the FGGE period) to be followed by a longterm (approximately five years) monitoring of the radiation fluxes over the whole
tropical belt linked to global circulation diagnostics o This long-term programme has
the primary aim of identifying subtle inter-annual interactions between the tropics
and mid-latitudes and local radiative forcing in the tropics and subtropics responsible for drought occurrences. In response to an enquiry made by WMO, India and
Australia have agreed to participate in studies of variation of fluxes as part of this
project.
5.12
The third project being undertaken was research and monitoring of the moisture
budget over limited tropical areas with particular reference to agricultural needs.
The Commission noted that one of the main problems relating to this moisture budget
arises from the wide variations in moisture requirements of plants due to soil variability, crop type, climate and agricultural techniques and practices. Two pilot
studies have been proposed. The first relates to the predictability of meteorological
phenological parameters, ioeo verifying precipitation, moisture and cloud forecasts
against actual observations, together with the crop-moisture relationship in particular areas in selected periodso The second pilot study relates to the usefulness of
numerical forecasts for agricultural applications in the semi-arid zones of the
tropics. The periods for this study were those selected by the JSC Working Group on
Numerical Experimentation as interesting FGGE cases o The Commission expressed its
satisfaction that, in response to an enquiry made by the Secretary-General, both Niger
and India indicated their willingness to carry out these pilot studies and that action
was being taken to set up a steering committee for a pilot project in the Sahel area o
When the results of these studies have been assessed, they will be used to define a
long-term programme of moisture-budget monitoring for particular regions.
5 13
The Commission was particularly pleased to hear of the organization of a WMO
Symposium on Meteorological Aspects of Tropical Droughts in New Delhi in December 1981
hosted by the India Meteorological Department as part of the PRTM activities. On the
following topics several papers were presented and discussions took place:
0

(a) Global climatological and dynamical aspects of droughts;
(b) Droughts and agriculture;
(c) Droughts as related to monsoonal cycles and other rain-producing systems;
(d) Physical processes associated with droughts;
(e) Prediction of droughts;
(f) Statistical studies.
All the participants at the symposium were impressed with the need to devote research
efforts towards all aspects of meteorology related to drought occurrence. To stimu-
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late further developments in research work it was agreed that a Technical Report on
"Tropical droughts" should be prepared making use of material presented at the
symposiumo

!~~e~:~~_~~~!~~~~~::~-~~~-~~~~:~~!:~-~~~~!~~~
5.14
The Commission considered the research strategy in this component of the
PRTM, which had been developed as the one most likely to yield useful results in
both ·the long and short term, and the proposals that had been elaborated for various
projects:
(a)

Detailed assessment of forecasts of particular rain-producing systems
concerning, primarily, the issue of short-Tange. forecasts of precipitation and the acquisition of relevant basic knowledge;

(b)

Special observing, modelling and forecasting experiments and observational investigation of particular weather systems and their associated
rainfall. This involves observational studies on the influences of
synoptic and larger-scale features on the development of disturbances in
a particular tropical region with respect to rainfall. Diagnostic,
modelling or forecasting studies would also be needed;

(c)

Application of statistical meteorological information (particularly to
rainfall occurrence) to regional economic needs.

Symposia and liaison maintained with regional bodies of the WMO Tropical Cyclone

Programme-{TCpJ-------------------------------------------------------------------------------

5 15
It was recalled that EC-XXXII had already endorsed a proposal by CAS to
organize a symposium on tropical cyclone research to take place in the future (possibly 1984 or 1985). This symposium/workshop will have as one of its aims bringing
together representatives of each of the regional bodies of the WMO Tropical Cyclone
Programme. The establishment and maintenance of such liaison are considered quite
important in the implementation of projects under the tropical cyclone component of
the PRTM o The Commission was also informed that WMO is co-sponsoring a regional
Scientific Conference on Tropical Meteorology to be organized by the Meteorological
Society of Japan in Tsukuba in October 1982; the announcement of this conference has
already been distributed to Members in the region.
0

Other related matters
5.16
The Commission expressed its satisfaction that the publication of a series
of reports relating to activities within the WMO PRTM was going ahead, the actual
report itself being marked by a distinctive red band across the cover.
5 17
In relation to the third component - Meteorology of semi-arid zones and
tropical droughts - and the fourth component - Tropical disturbances and associated
rainfalls - it was evident that precipitation amounts were of vital importance in
evaluating the situation and assessing moisture budget~o The Commission was disturbed that, with the introduction of the new SYNOP code as from 1 January 1982, the exchange of rainfall figures globally (although fully excha~ged regionally) was optional
and that rainfall figures were not generally being globally exchanged. The Commission
requested that this be brought to the attention of the Commission for Basic Systems
urging that rainfall data be generally available to facilitate projects such as those
undertaken as part of the Programme of Research in Tropical Meteorology.
0
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Re-establishment of the Working Group on Tropical Meteorology
--------------------------------------------------~~~~~------

5.18
The Commission concluded its consideration of this item by stressing the
importance and value of the work that had been accomplished and that would be undertaken in the next few years by its Working Group on Tropical Meteorologyo Therefore, also taking into account the responsibility assigned by Congress and the
Executive Committee to the Commission in c'onnexion with the promotion of research in
tropical meteorology and the need to have a continuing source of expert advice on
this subject chanelled to the president of the Commission during the next four years,
it was decided to re-establish the CAS Working Group on Tropical Meteorology and
Resolution 3 (CAS-VIII), containing the working group's terms of reference, was
adopted to this effecto

6.

WEATHER MODIFICATION (Agenda item 6)

Expressing satisfaction at the action which had been taken in the field of
weather modification the Commission conveyed its appreciation to the chairman and
members of the CAS Working Group on Cloud Physics and Weather Modification, which
blso acts as the Executive Committee Panel of Experts onWedther Modification, for
their valuable efforts in providing scientific guidance in various aspects of the
programme.
6.1

Precipitation Enhancement Project (PEP) (Agenda item 6.1)

6.1.1
It was agreed that the site-selection procedure for PEP was being continued
with the necessary scientific integrity and objectivity and the truly international
character of the measurements programme carried out in Spain in 1979, 1980 and 1981
w.as noted.
6.1.2
The 1981 field programme comprised four main oomponents: cloud physics,
meteorology and logistics, data management and synthesis, and radar meteorologyo
Spain operated the meteorology programme which comprised synoptic analysis, forecasting
and rainfall analysis from an observing network of 27 stationso The cloud physics
programme involved one Queen Air aircraft contributed by the U.SoAo and one Piper Aztec
and one Cessna aircraft, both from France. In-situ parameters and dynamic and microphysic characteristics were observed by-each aircraft. Dropsondes for measurement of
water variables were also released in clouds by the Cessna. The radar meteorology programme included four radars and one digital data-recording system. The U.SoSoR. operated at Villanubla Air Base the 3 cm/lO cm MRL-5 radar equipped for "turbulence" measurement (in effect a radial velocity difference of points 500 m apart, along the beam1
An aircraft tracking transponder system, contributed by the U.SoAo, was installed on
the MRL-5 radar antenna and France contributed two Doppler radars which were operated
on the Air Base about one kilometre from the MRL-5. Spain contributed and operated a
WSR-74, 5 cm radar located at Salamanca to monitor weather systems upwind of the project area. The radar data were computer processed at the site and transmitted in near
real time to the operations room in Villanubla. Finally, Canada contributed a computerbased digitized radar data logging, processing and display facility.
The facility
logged the MRL-5 3 cm data and produced and displayed on colour TVs in the radar van
and in the operations room one echo top map and one CAP PI map every 15 minutes or one
CAPPI map every ten minutes o The data management and synthesis group which prepared
daily cross-sections was manned by seconded experts, two each from Bulgaria and Poland,
one from Yugoslavia and four analysts from Spain.
6.1.3
The Commission expressed the view that a logical, workable plan for determining the suitability of the site for the seeding experiment - one that found favour
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with the principal investigators and the working group - was of the utmost importanceo
The plan worked out, combining the analysis of field measurements, historical analogs,
cloud process modelling and simulation of seeding experiments, was judged to contain
the proper components for the site evaluationo An assessment plan has been worked
out and the preliminary indications of recommendations regarding the meteorological
suitability of the site were discussed at the last working group meeting {Boulder;
December 1981)0 The scientific assessment report is now under preparation by the
principal investigators and will be available for consideration at the next working
group meeting and the PEP Board Meeting (end of March 1982). After these meetings the
recommendations of future PEP activity will be submitted to EC-XXXIV.
6.1.4
As an outcome of the discussion on possible ways of PEP development, the
Commission agreed that the final decision concerning the PEP site and its implementation should be taken after the EC ~anel on Cloud Physics and Weather Modification has
carried out a thorough scientific analysis of the data obtained. In doing so it was
noted that the activities at the Spanish site have already demanded considerable intellectual and financial resources.
6.1 5
The Commission greatly appreciated the detailed information on the planning
and execution of PEP that was being made available through the series of PEP reports.
These reports have been found to be useful to a varied audience and their wide dissemination is encouraged. The Commission noted with approval the organization of the
WMO Training Workshop on Weather Modification for Meteorologists in Spain and the
publication of the lecture notes prepared for that workshop as PEP Report No. 13
0

0

6 02

Other aspects of the WMO Weather Modification Programme (Agenda item 6.2)

6.2.1
The Commission considered that the work accomplished by the Working Group on
Cloud Physics and Weather Modi fication in all aspects of weather modi fication, and
especially in PEP, was very valuable.
6.2.2
The Commission expressed appreciation to the working group for preparing a
review of the present status of weather modification. However, the Commission felt
it necessary for this subject to be kept under review by the group and the Secretariat
to follow the guidelines approved by EC-XXXIII for assisting Memberso Efforts should
be made to encourage Members interested in weather modification programmes to conduct
activities so that results can be scientifically evaluated.
6.2.3
The Commission attached great importance to hail suppression and, while
wishing to move ultimately towards an internationally sponsored hail programme,
agreed that the list of urgent questions which need to be resolved before a more
accurate seeding hypothesis for hail reduction can be designed and tested would suggest
that the time for an internationally sponsored hail programme with all its administrative and financial complexities is not yet ripeo Instead, it was recommended that WMO
help Members by continuing its encouragement of hail research in many places in the
hope that the various problems recognized by the WMO-organized expert meetings and
others would gradually be resolved o Progress ih some of these fields would lead to
better hypotheses; progress in others would improve our ability to conduct efficient
field programmes with verification of high credibility.
6.204
The success of the Third WMO Scientific Conference on Weather Modification
held at Clermond Ferrand, France, in July 1980 was noted o Considering the current
pace of development in this field it was recommended that another such conference
be organized in approximately 1986 0
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6.2.5
The Commission was aware of the importance of the legal aspects of weather
modification and that they could not be ignored; however the premature issue of legal
principles must be avoided due to implications, some foreseen others not, on the
future progress of research and development of weather modification technologyo
Although continued dialogue between scientists and lawyers is to be encouraged at
this time no in-depth activity is recommeded o
6 2.6
The Commission believed the Register of National Weather Modification
Projects contained valuable information of interest to Members and others. However,
recognizing the desirability of reducing the burden on Members of reporting and the
slight change in the contents of the Register, the Commission recommended that it be
prepared only once every two years o It was hoped that in this way the needs of other
UN bodies such as the Committee on Disarmament would a1so be meto
0

6.2.7
Noting the importance attached by Eighth Congress to research into tropical
cyclone moderation and considering that, although this could result in major benefits
to certain communities affected, it might have other international implications,
the Commission recommended that developments in this area be kept under review notwithstanding the fact that in recent years little progress has been evident.
6.2.8
In view of the prospect of warm cloud modification in tropical countries and
also the wide interest in the modification of warm clouds, the Commission recommended
that this topic be kept under active consideration by the working group •. The Commission noted with interest the work being undertaken on warm cloud modification in India
using hygroscopic materialo In particular, it noted that measurements of cloud properties before and after seeding were being taken which would assist in the physical
evaluation of the effects of seeding if anyo
6.2.9
The Commission appreciated the fact that the working group had looked into
possibilities to reduce hazards caused by sand and dust storms and accepted the conclusion that no meteorological means were available to reduce these hazards, nor
was a major breakthrough likely. However, the Commission encouraged interested Members
to continue studying this problem and to make the findings known to those concerned.
6 02010
It was agreed that the numerical simulation of processes relevant to clouds
and cloud systems within weather modification research and operations was an important subject deserving encouragement. It was felt that a cloud modelling and intercomparison workshop, as recommended by a meeting of experts held in December 1980 and
endorsed by the working group, would be an appropriate means to advance this aspect
of cloud physics research o It was noted that such a workshop requires sound scientific
planning and preparations well in advanceo It was also felt that the appropriate
funding should be made available by WMO to carry it out successfullyo
6.2.11
The actions taken by the Secretariat (in accordance with the guidelines
worked out by the group and approved by EC-XXXIII) in arranging for advice to be given
to Members requesting information about the feasibility of weather modification projects
were welcome. The Commission stressed the extreme importance of providing correct
information on the means of carrying out projects and evaluating their results. Further
efforts to develop international arrangements to facilitate weather modification programmes in line with Cg-VIII decisions were recommended.
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6.2.12
The Commission recognized that progress in weather modification is closely
linked to the understanding of cloud microphysical and dynamical processes o Greater
understanding of these processes would benefit many sub-disciplines of the atmospheric
sciences, including weather modification itselfo The Commission urged Members to
direct substantial efforts to projects that will yield information on the processes
of clouds, their life-cycle, their properties and interdependence with phenomena on
all scales o
6.2.13
The Commission considered the following to be of priority and asked the
working group to recommend the arrangements required for preparing these three'
documents:
(a)

Training manual on how to use statistics in the design and evaluation
of weather modification experiments;

(b)

Report on the measurements (remote and at the ground) of precipitation,
as applied to precipitation enhancement experiments;

(c)

Report on the concept of precipitation efficiency, its definition and
measurement.

6.2014
The Commission requested the working group to make recommendations as to
the planning and organization of the following conference and workshop (in addition
to any others directly related to PEP and hail-suppression research) subject to the
approval of the Executive Committee:
(a)

A Fourth WMO Scientific Conference on Weather Modification, possibly
in connexion with an IAMAP International Cloud Physics Conference;

(b)

A comparison workshop of cloud models.

6.2.15
The Commission decided to re-establish the Working Group on Cloud Physics
and Weather Modification and adopted Resolution 4 (CAS-VIII) to this effect.
-,
,

.

7.1

TROPOSPHERIC METEOROLOGY RESEARCH
Troposheric chemistry and air pollution (Agenda item 701)

70101
In noting the report of the Working Group on Air Pollution and Tropospheric
Chemistry, the Commission expressed its appreciation to the chairman and to each of
the individual members who, acting in their capacities as rapporteurs, had all contributed to the informative and concise document submitted. The Commission noted with
satisfaction the actions taken to prepare and publish the following Technical Notes:

•

Tropospheric chemistry and air pollution (Dr. H. Rodhe, editor-inchief) (WMO-No o 583);

•

Review of atmospheric diffusion models for regulatory application
(by Oro S. R. Hanna) (WMO-Noo 581);

•

Forecasting of air pollution (by Prof. Mo Berlyand).

Integrated monitoring (1M)
-------------------------7.1.2
Integrated monitoring (1M) is defined as the repeated measurement of a range
of related environmental variables or indicators in the. living and non-living media of
the environment and the transfer of substances or energy from one environmental media
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to another. The main objectives of 1M are: (a) to describe the present environmental
conditions; (b) to detect variability and trends; (c) to determine significant changes
caused by man; (d) to predict the future environmental state and processes, including
modelling a Work on 1M is being developed at a number of background monitoring stations
in biosphere reserves in the U.S.S.R. as well as in the U.S.A. and some other countries.
701 03
Noting the importance of developing 1M as additional activity to BAPMoN and
the approval by EC-XXX11 to start the 1M pilot project on which scientific guidance
is given by the EC Panel of Experts on Environmental Pollution, it was agreed that
the Commission should review from time to time the research aspects of the project o
The Commission was informed by the delegate of the UoSoS.R. that they will continue
to organize scientific meetings on 1M, as long as knowledge in this field is requiredo
The appointment of the CAS rapporteur on this subject was agreed upon by the Commission.

7.104
The Commission viewed developments in this field of activity with extreme
interest as long-range transport of pollutants is considered to be a problem affecting
most regions of ·the world~. The agreement on trans boundary air pollution in Europe
and the proposed agreement in North America were taken as encouraging indications of
attempts to address the problema
7.1.5
WMO is responsible for the meteorological aspects of EMEP (the ECE Co-operative Programme for Monitoring and Evaluation of the Long-range Transmission of Air
Pollutants in Europe) and two meteorological synthesizing centres have been established (one in Moscow and the other in Oslo) to carry out the work involvedo The
Commission noted the conclusions from the first phase of EMEP, e.go that there is
reasonable agreement between some measured chemical data and data calculated from
meteorological dispersion models and, that in some countries in Europe, a significant
part of the sulphur burden is of foreign origin.
7.1 06
Concerning the state-of-the-art of measurements and methods of analysis of
chemical substances in precipitation (S02' sulphate, NO and NH , etc o) - including
4
the LRT model verification - development~ in these area~ are already noteworthy but,
for further advancement, provision of forums such as symposia and expert meetings is
considered necessary. In this regard, the Commission noted that, in response to an
EC-XXX request for CAS to be more active in this field, an expert meeting on the
meteorological research aspects of LRTP had been held in Toronto in December 1981.
This meeting reviewed the current state of knowledge on research connected with the
chemical transformation and transport of air pollutants, including acid rain, and
formulated a number of recommendations for possible action a
7.107
As concerns meteorological modelling and physical processes, the Commission
wished to emphasize the following conclusions selected from the WMO Symposium on LRTP
(Sofia, 1979) which are still valid and genera~ly applicable:
(a)

To improve the results obtained with LRTP models it is necessary to
supply models with more accurate meteorological data a Sensitivity
analysis shows that, calculated daily, concentration fields are particularly sensitive to errors in the advection wind. Although wind fields
from the 850-mb level have been widely ·used, winds from a lower level
would u·sually be more appropriate for synoptic-scale transport estimates.
Estimated annual concentration fields from models are probably less
sensitive to wind-field errors, but more sensitive to. errors in emission
data. The Commission also noted the necessity to have routi~e wind data
from a new standard level below 850 mb.

20

GENERAL SUMMARY
(b)

Multi-source, routinely used LRT models are generally of limited
sophistication in relation to the varying structure of the atmospheric
boundary layero Multi-layer Eulerian models are currently being used
for case studieso A common problem for the more sophisticated models
is the provision of adequate input data. The use of such models in
multi-source version to quantify, for example, annual long-range transport requires access to relatively large computerso

(c)

The oxidation by ozone and dry deposition of S02 have been well documented o However, even for these gases more information is required on
the dry deposition in forests, urban areas and arid regionso For several other gases, including, for example, the nitrogen oxides, the information on dry deposition is inadequate o Laboratory studies of particle dry deposition and the very few field data available are difficult
to reconcile. Further work is necessary here.

7.1.8
The Commission noted that the wet deposition of pollutants is one of the most
difficult processes to model satisfactorilyo This is partly due to the fact that wet
deposition is a "patchy" process both in space and time o In addition, wet deposition
is composite in itsel~ involving more uasic processes such as pollution aerosols
acting as condensation nuclei, the solution of gases in liquid droplets and the chemical reactions and interactions in 'such droplets.
7.1 9
As a result, it was agreed that a Rapporteur on Long-range Transport of Air
Pollutants and Acid Rain should be appointed and this consensus is embodied in
Resolution 5 (CAS-VIII).
0

7.1.10
The Commission examined the report of the rapporteur on this subject dealing
with the research aspects of the implementation of BAPMoN, i.e. the evaluation of the
scientific value of precipitation chemistry and turbidity data for the period 1972 to
1976. The Commission's attention was drawn to the following problems:
(a)

In utilizing BAPMoN data for research, uncertainties in station representativeness are causing problems;

(b)

The necessity of developing a new generation sunphotometer for turbidity
measurements;

(c)

Methodological difficulties in SPM (suspended particulate matter)
measurements with high volume samplers.

To overcome problem (a) a suggestion was made to carry out a statistical evaluation
based on a minimum of six to eight years data together with an emission inventory
from the surroundings of the station. With regard to (b), despite successful preliminary tests, additional experimental and theoretical research is needed to evaluate
finally the validity of turbidity measurements for long-term monitoring with the new
sunphotometers. The Commission was also informed that a draft of a paper on "Turbidity determinations .for climate monitoring" with relevant conclusions for measurement,
archiving and research activities has been prepared by the World Radiation Centre and
will be made available after further discussiono For problem (c), the use of new
devices to measure low-level SPM was encouraged.
7.1.11
Noting the growing scientific interest shown in the study of tropospheric
chemistry (including the life cycle of chemical substances) and anthropogenic factors
contributing to acid rain, air pollution and LRTP the Commission concluded that much
more attention needed to be paid to atmospheric chemistry studies to understand more
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fully the complex chemical processes in the atmosphere. In addition, detailed
measurements of new species such as oxidants and their precursors, as well as substances such as PCBs, PAH, Hg and Cd , should be taken into consideration by Memberso
Further, reviews of the scientific validity of BAPMoN data are periodically nee~edo
Regular study and evaluation meetings with adequate participation by meteorolog~sts,
chemists and instrument experts shou!d be held to consider concepts such as the global
distribution of trace gases and aerosols, biochemical cycles, rainout and washout
processes, and the interaction of chemical and meteorological processeso Accordingly,
it was decided to app~int a Rapporteur on Atmospheric Chemistry as incorporated fn'
Resolution 5 (CAS-VIII)o

7.1.12
When informed about some recent developments in the field of multi-source air
pollution modelling, the Commission was interested to learn that many more applications have become known and the range of application has been extended to the mesoscale. However, only a few models are suited for routine applications, either because
of their need for very detailed input data and/or because of their excessive requirements in computer time. The development of prognostic models for the atmospheric
boundary layer has progressed rapidly but, here again, it is found that they are not
quite ready for routine usage in connexion with air pollution modelling. In research,
sophisticated models, which include physical and chemical interactions of air pollutants in the atmosphere, have been published, but more research is needed on both
aspects before they can be used with reliability.
7.1.13
The preparation of data sets for verifying multi-source air pollution models
is a task which cannot be solved immediately. First of all, there are only a very
few data sets available. Secondly, obtaining such data sets by individual scientists
is often rather difficult. It is hoped that as more such data sets become available,
it will be possible to find one or more which are suitable for the above-mentioned
task.
7.1014
Considerations and/or recommendations which were endorsed by the Commission
and are the outcome of the WMD RA-VI Meeting of Experts on Weather Forecasting of
Conditions Leading to High Levels of Air'Pollution (Leningrad, November 1980) include:
(a)

Extending international'co-operation in the field of development and
introduction of air pollution forecasting methods;

(b)

Measurement of specific parameters needed in air pollution forecasting;

(c)

Provision by national Meteorological Services of required meteorological
forecasts, etc.;

(d)

Development of combined air pollution forecasting models;

(e)

Observation of data by remote sensing and detailed soundings of the
atmospheric boundary layer;

(n

Investigations of long-range transport are considered urgent, and an
international conference on air pollution forecasting in 1984 ~s recommendedo

The Commission was informed that action had already been taken to bring these recommendations to the attention of Members of WMD. The Commission decided to appoint,
a Rapporteur on Multi-source Air-pollution Modelling and embodied this in Resolution
5 (CAS-VIII).
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701015
The Commission was in agreement with the working group which identified
problems requiring particular attention from the point of view of their relationship
to air-sea transfer. These are:
(a)

Wet removal (precipitation scavenging);

(b)

Dry deposition of gases and particles;

(c)

Re-suspension by spray bursting bubbles;

(d)

The sub-surface boundary layer;

(e)

The development of one-dimensional interactive boundary-layer modelso

The methods by which the input of pollutants from the atmosphere to the oceans have
been assessed fall essentially into the following two cqtegories:
(a)

Budget studies which rely on the observation of transient changes in
the concentration of pollutants in the sea o They can be applied usefully only when the surface flux multiplied by the characteristic time
scale of the fluctuation is relatively large compared to the water mass
affected. This seems to preclude the applicration of budget studies to
the world's oceans simply because the time interval over which observations are available has been far too short. Budget studies may be
found applicable in due course to limited enclosed water bodies such
as the Black Sea, Hudson Bay or perhaps the Arctic Ocean, but it is
uncertain to what extent the pollution of such waterbodies is really
affected significantly by exchanges with the atmosphere.

(b)

Transport studies which rely on parametric formulae for the vertical
flux-across the sea surface. Their application to the large-scale
exchange of pollutants b~tween the atmosphere and the ocean only permits estimates with a rather low confidence level. This is due to:
(i)

Uncertainties in parameterization formulae;

(ii)

Uncertainties about the distribution and local characteristics
of turbulent kinetic energy in the marine boundary layers;

(iii)

Uncertain information about the distribution of pollutants in
the atmosphere and the oceans.

7.1.16
Recognizing that the problems outlined above would require constant review,
the Commission decided to appoint a Rapporteur on Air-sea Interchange of Pollutants
and embodied this in Resolution 5 (CAS-VIII).

7.L17
In considering future work in this field of activity, the Commis~ion took
note of the relevant directives of EC-XXXIII concerning a long-term plan of activities
relating to the promotion of research, in which the problems relevant to atmospheric
chemistry, including the transport of pollutants, were considered one of the priority
items. The increased acidification of precipitation is also considered of major
importance and should be studied by atmospheric chemists, in co-operation with meteorologists. It also emphasized the need for CAS to step up its activity in this field
to enable a fuller understanding of: (a) complex processes of fluctuations of rare species.
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(chemicals) and their life cycles which could significantly influence the composition
and behaviour of the atmosphere; (b) significant natural and anthropogenic factors
contributing to acid rain, air pollution and long-range transport of air pollutants o
This will help establish stronger links between the study of conventional meteorology
and atmospheric chemistry and oceanography, etc.
7.1018
The Commission noted that despite 'the increased scientific interest shown in
the field of tropospheric chemistry, and the ensuing development, there is still a
shortage of skilled air chemistry personnel in many countries. Noting this, the
Commission decided to address the Secretary-General and ask WMO to bring to the attention of its Members the need to train atmospheric personnelo The Secretary-General
was also requested to take positive measures when convening meetings to ensure participation by chemists as well as meteorologists.
701019
In view of its discussion on this agenda item, the Commission adopted
Resolution 5 (CAS-VIII)o
702

Atmospheric boundary layer and turbulence (Agenda item 702)

7.2.1
The Commission noted with interest the report by the Working Group on Atmospheric Boundary-layer Problems reviewing the latest knowledge in this highly complex field o The report dealt with advances in boundary-layer meteorology, in particular such scientific problems as (a) effects of non-homogeneity, non-stationarity
and baroclinity on boundary-layer processes, (b) the interaction of the boundary
layer and the free atmosphere, (c) the interaction of the nocturnal boundary layer
and gravity waves, (d) remote sensing techniques for the determination of boundarylayer structure and fluxes.
7 02.2
The main conclusions of the group's deliberations were that there are still
quite notable problems in the understanding of non-homogeneity, non-stationarity,
baroclinity, nocturnal boundary layers and the boundary-layer interaction with the
free atmosphere. Although experimental studies would seem to be the most fruitful
approach their design is not clear and may be too expensive o The nocturnal boundary
layer is an area where ex~erimental studies would be the most cost effective and where
the design concept is relatively clearo Radiation processes were also identified
as an area of considerable importance that should be properly represented in boundarylayer models. The interaction of radiation and the boundary layer, especially as
linked by cloudiness and aerosol content, is of prime importance to the modelling of
climate. Sophisticated numerical models of the boundary layer should be used as tools
to document and parameterize various effects such as entrainment, baroclinity and
radiation 0
702.3
The Commission noted that, although research on boundary-layer meteorology
has made outstanding advances over the past three decades and the results are being
used in many areas of application, research activity at present appears to be at a
plateauo In many application areas, the use of the knowledge of boundary-layer
processes has not kept up with the researcho However, more complicated parameterization and fuller boundary-layer descriptions will be requiredo
70204
Concerning remote sensing techniques for boundary-layer structure and fluxes,
increased communication between dynamicists, forecasters, propagation theorists and,
especially, remote sensor development engineers is considered necessary. In this
connexion, the Commission was informed by the URSI representative that an Inter-union
Commission on Radio Meteorology (IUCRM) has been in existence since the late 1950s o
The Commission has been set up by members from URSI and IUGG o The output from three
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symposia already organized by the IUCRM which dealt with the prime scale structure
of the boundary layer is well recognizedo Consideration is being given by URSI to
the possibility of forming an Inter-disciplinary Commission on Remote Measurements
(IDCRM). The question would first be discussed at the next IUGG General Assembly
to be held in Hamburg in 1983.

702.5·
As regards the progress and results of the GATE boundary-layer sub-programme,
it was recognized that the scientific analyses of the GATE boundary-layer data appear
to be proceeding satisfactorily. The reviews by J. A. Volkov and E. Augstein, being
prepared as GARP publication "Synthesis of GATE scientific results" should be widely
distributedo
7.2.6
Concerning the study of pollution fluxes across the air-sea interface, the
Commission supported the group's views that the transfer of gases and particles across
the air-sea interface by dry deposition is adequately well known for low-wind conditions but it is important that this be extended to high-wind conditions. Experimental
approaches involving eddy correlation and, in particular, remote sensing approaches
are to be encouraged.
7.2.7
In connexion with boundary-layer parameterization in ocean-atmosphere models,
the Commission acknowledged the importance of the definition of the "boundary layer"
which will depend on the nature and scale of the problem. It noted that, in largescale modelling, the boundary layer should be considered as that region with significant sub-grid scale vertical exchange; in the presence of convective clouds, the boundary layer should include a diffuse upper region extending from the first inversion
base to the top of any clouds present in the grid square o
7.2.8
The Commission was informed and satisfied with the work undertaken by the
group on its own initiative to prepare a Technical Note on "Atmospheric-ocean interaction", the problem being given highest priority within the framework of CAS activities in support of WCRP (see paragraph 9.5.2).
7.2.9
As its further contribution to CAS activities in support of WCRP the group
studied the role of sea-ice in climatic systemso It was noted that sea-ice, through
its high albedo, insulating, heat and water-storage properties, undoubtedly plays a
significant role in the climatic system. For boundary-layer meteorologists, the
challenge is to develop parameterization methods for the diverse conditions of:
(a) continous ice sheets in winter; (b) ice sheets with areas of open water in winter;
(c) summer-time situations of similar ice and water temperatures. The first condition
can be adequately treated but (b) and (c) present serious difficultieso The interaction of roughness changes due to open water, ice and hummocks and thermal contrasts
between cold and relatively dry ice and open water at near freezing temperatures
presents a formidable problem for parameterization on grid scales of hundreds of kilometres o
7.2.10
In fulfilling its task of reviewing research on space and time variations of
wind near the ground as they affect safety of aircraft operation, the group noted that
wind shears near the ground have a persistence ranging from minutes to days. Wind
shears associated with outflows of cold air or with cold fronts have cons~derable
persistence and may be forecast. For wind shears on the mesoscale and smaller
scales (such as those associated with nocturnal jets, gravity waves and gust fronts),
the persistence is much shorter and they cannot be predicted in detail. Therefore,
a monitoring programme is the only adequate safety measure o Such a programme must
include observations at different heights as intense wind shears are frequently a
few hundred metres above the surfaceo The Commission supported this view and agreed
to request its president to bring this to the attention of the president .of CAeM.
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7.2.11

Concerning the requirements for radiosonde data use in boundary-layer
studies and related areas (particularly air pollution), the Commission took note of
the group's recommendations that: (a) the representativeness of radiosonde measurements be investigated; (b) methods for providing more detailed information (particularly at lower levels) from radiosondes be developed; (c) the necessity of at least
four ascents per day at selected stations be evaluated, in view of the need to establish a list of stations for measurements in the boundary layer in the GOS surfacebased sub-system. It was agreed that these recommendations should be brought to the
attention of the presidents of CIMO and CBS as appropriate.

7.2.12

The Commission stressed the importance of the boundary layer and its interaction and feedback with the free atmosphere in relation to the long-range transport
of pollutants. It supported the group's opinion that a simplified treatment of the
boundary layer and its interaction with the clouds and free .troposphere may lead to
serious over-estimation of dry deposition and under-estimation of distance of travel
and wet deposition. It was suggested that continued attention should be paid to this
matter by the relevant CAS working groups.

702.13
As regards the boundary-layer problems which require future research p the
Commission agreed that the following four subject areas should be given highest
priority;
(a)

Radiation processes in the boundary layer and lower troposphere;

(b)

Generalization of boundary-layer parameterization to include effects
of cloud processes;

(c)

Parameterization of fluxes over surfaces with randomly distributed
surface properties;

(d)

Structure and dynamics of the boundary layer on the mesoscale.

These are of critical importance to the advancement of climate and long-range weather
prediction models o The Commission supported the group's recommendation that expert
meetings on these topics be organized with an appropriate grouping being: boundarylayer-free troposphere interactions and their parameteriz0tion; and ocean-atmosphere
interaction (including sea-ice). The IUGG Hamburg Assembly in 1983 was mentioned as
a good occasion for this purpose o

7.2.14

In view of the above and taking into account discussions held on the oceanatmosphere interaction under item 9 (see paragraph 905 02), the Commission decided to
establish a Group of Rapporteurs on Atmospheric Boundary-layer Problems including a
Rapporteur on Ocean-atmosphere Interaction. Resolution 6 (CAS-VIII) was accordingly
adopted o
Turbulence

702015

The Commission noted the report by the Rapporteur on Clear-air Turbulence
which described recent developments in research relating to the subject matter with
emphasis on air safety operation and the effects of clear-air turbulence (CAT) on
larger-scale atmospheric processes o A general remark made in the report was that
there had been little research specifically for these applications in the last few
years o Much of the research had been for somewhat different goals, particularly
mixing and transport in the upper troposphere and. stratosphere.

702016

The Committee noted that aircraft still encounter severe clear-air turbulence
on occasions and sporadic reports have been received of aircraft damage and personal
injurieso However, twenty years of experience in operating jet aircraft in the upper
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troposphere has led to improved methods of turbulence avoidance and response. It
was considered that, from the point of view of aeronautical meteorology, there may
still be a need for improved forecasting methods.
7.2.17
Regarding interactions with larger-scale dynamics, the perceived effects of
clear-air turbulence have not changed greatly over the last few years, although work
presently in progress may lead to significant bhanges in the future.
7.2.18
As regards research particularly relevant to aircraft avoidance of turbulence,
a description was given of the airborne radiometric detection techniques and also
remote sensing of the mid-latitude jet stream through satellite radiometry as a promising technology. The Commission also noted a continuing controversy regarding the
importance of small-scale turbulence mixing in the lower stratosphere. A closer understanding of the evaluation of the mesoscale spectrum of atmospheric motion is needed,
however, to resolve the controversy as well as for other research purposes.
7.2.19
In conclusion, the Commission expressed its appreciation to the rapporteur
for his efforts in providing valuable material and agreed that the relevant information
contained therein should be brought to the attention of those concerned, especially the
relevant bodies of CAeM and ICAO.
8.

STRATOSPHERIC METEOROLOGY RESEARCH

8.1

Global Ozone Research and Monitoring Project (Agenda item 8.1)

8.1.1
The Commission noted with satisfaction the progress achieved in implementing
the WMO Global Ozone Research and Monitoring Project as reported by the Working Group
on Atmospheric Ozone. The substantial support from UNEP, the collaboration of the
Ozone Commission of IAMAP and the efforts of numerous individual scientists were noted
with appreciation.
8.1.2
It was recalled that a World Plan of Action on the Ozone Layer was formulated
at an intergovernmental meeting called-by UNEP in March 1977 and that WMO was designated
lead agency in virtually all its atmospheric aspects.
8.1.3
The Commission commended the working group, assisted by the Secretariat, for
their strenuous efforts to upgrade the quantity and quality of the global Dobson
spectrophotometer network. These efforts resulted in almost 50 instruments being upgraded, reactivated, relocated or calibrated. The valuable contributions of NOAA
(U.S.A.) and AES (Canada), in particular, were duly recognized. The Commission strongly
recommended that similar efforts be made in the future in order to maintain and, if
possible, improve the existing global total and vertical ozone measuring network.
8.1.4
The Commission was informed of two recent developments designed to provide
continuous information on the level of performance of the instruments in the global
Dobson network more quickly and efficiently than before. These are the use of travelling calibrated standard lamp units, provided by WMO and managed by the NOAA laboratories in Boulder, being circulated to all known operational stations and, secondly,
an expert, accompanied by a readily portable Brewer spectrophotometer, visiting Dobson
stations for calibration purposes. The Commission wished to support these courses of
action and urged all interested parties to participate fully.
8.1.5
The designation of the NOAA laboratories in Boulder, Colorado, by the thirtythird session of the Executive Committee, as the World Dobson Ozone Spectrophotometer
Central Laboratory with the primary function of maintaining Dobson No. 83 as the World
Primary Standard was noted with satisfaction. The Commission felt that every effort
should be made to ensure that all secondary standard instruments be calibrated relative
to Dobson No. 83 at intervals of not more than four years.
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8.1.6
As regards vertical ozone measurements, the Commission was pleased to note
the progress in improving the validity of vertical ozone measurements using rockets,
balloon-borne ozonesondes and the new technique of taking Umkehr observations which
shortens the time necessary from about 3-5 hours to 1-2 hours. At an international
balloon-borne ozonesondecomparison conducted at Hohenpeissenberg (Federal Republic
of Germany), in April 1978, at which four out of five of the world's operational
sondes participated, considerable differences in the reliability of instruments were
evident. The Commission wished to stress the need for careful preparation and preflight check of the sondes before release so as to minimize the differences.
8.1.7
The Commission was informed of the major effort organized by WMO with substantial support from FAA, NASA and with the collaboration of NOAA, to alleviate
historical standardization problems that exist for rocket-borne ozonesonde data. It
consisted of an initial international comparison of rocket ozonesondes from Australia,
Canada, India, Japan and the U.S.A. held at Wallops Island in autumn 1979. Since then,
work_has been concentrated on assessing all similar data for the last 20 years. The
Commission requested the final report to be widely distributed to all interested countries.
8.1.8
One noteworthy development in the implementation of the ozone project was
the approval by EC-XXXIII of the concept of a Global Ozone-observing System (GOOS).
Its overall purpose is to integrate the data output from different components- into
consistent data sets for reliable research studies. The Commission urged all interested parties to co-operate fully in this worthwhile endeavour. The resulting improvement in quantity and quality of ozone data should permit a study of thosi physical
processes which influence ozone trends and an assessment of such trends, if any.
8.1.9
The Commission strongly recommended the early completion and publication of
studies under way with respect to:
(a)

The effects of aerosol
evaluation;

contamination of the stratosphere on Umkehr

(b)

The clarification of physical processes and phenomena which could
affect ozone data;

(c)

The radiative effects of ozone and other rare species relevant to
ozone photochemistry and stratospheric dynamics;

.(d)

The correlations between ozone concentration and global and regional
climate;

(e)

Stratospheric circulation and analysis;

(f)

The use of satellite data for detecting ozone trends.

Much more effort needs to be devoted to these questions ..

8.1.10
The Commission noted the action taken by the working group to keep under
constant review the WMO statement released in November 1978 on "Modification of the
ozone layer due to human activities and some possible geophysical consequences". It
was felt that research advances will result in further requests to CAS to amend the
statement to include the latest findings. In the light of the relevant directive
of the Executive Committee, the Commission stressed that, in the preparation of such
a statement, it is necessary to examine carefully the content and expressiqns used
therein (see Annex I).
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Middle Atmosphere Programme (including stratospheric warmings) (Agenda
item 8.2)

8.2.1
The Commission examined the report of the two Rapporteurs on the Middle
Atmospere Programme (MAP) which described developments leading to the MAP interval
(1982-1985).
8.2.2
The Commission recalled that the Middle Atmosphere Programme, which was
originally recognized by SCOSTEP at its meeting in Innsbruck (May 1978) as one of its
major projects, is now governed by the MAP Steering Committee (MAPSC) consisting of
15 representatives of scientific bodies relevant to the programme planning. The
Executive Committee at its thirtieth session attached importance to MAP and called
for active participation by CAS in the planning stages so as properly to reflect
existing WMO programmes. At the second MAPSC meeting held in the WMO Headquarters
(Geneva, March 1979) there was a thorough discussion on WMO/MAP relations. It was
stressed that WMO is interested in activities and programmes with objectives coinciding with some of those of MAP and that further co-ordination between WMO and MAPSC
was needed.
8.2.3
The Commission was informed that MAP has been implemented in two stages. The
first which started in 1979 included several sub-projects, called Preparatory (or
Preliminary) MAP Projects - PMPs. The second (the main) stage of MAP is scheduled for
1982-1985, when the principal observational programmes and projects will be carried
out. The possibility is also being e?<plored of arranging for a third stage, after 1985,
depending upon the launching of some satellites aimed at measurements relevant to MAP.
The Commission noted that, at present, seven projects have been recogriize'd
8.2.4
by the MAPSC; some of them being initially PMPs, but now transformed to MAP projects
(MP) • Those MP projects of direct interest to WMO are the following:
• MP-l

A co-ordinated study of the behaviour of the middle atmosphere in
winter;

• MP-3

Study of processes in the upper stratosphere and mesosphere by photochemical complementary spacecraft and in-situ and ground measurements;

• MP-4

Presentation of meteorological and chemical variables in the format of
monthly mean zonal cross-sections;

• MP-6

Winter in northern Europe (MAP/WINE);

• MP-7

Global budget of stratospheric trace constituents (GLOBUS).

8.2.5
In the course of the implementation of these projects, a meteorological data
base (synoptic maps of geopotential height, temperature, winds) will be established.
It was especially recognized that MP-3 and MP-7 would provide data on stratospheric
trace constituents and their photochemistry. The Commission agreed that WMO should
encourage national Meteorological Services to participate in proposed MAP projects,
possibly in conjunction with WCRP. In this regard, the rapporteurs were requested,
with the Secretariat's assistance, to make Members fully understand the MAP objective,
i.e. a clearer understanding of the structure and energetics of the atmosphere at
stratospheric and mesospheric layers and the interaction of these layers with the
troposphere.
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8.2.6
The Commission learned that a great deal of attention is being given to the
problems of the middle atmosphere at the SCOSTEP Symposium on Solar-terrestrial
Physics (Canada, May 1982). The topics included in the programme are:
(a) Meteorological control of the D region (special session and tutorial
lecture);
(b) Interactions between radiation, dynamics and chemistry in the middle
atmosphere (special session);
(c) Middle atmosphere dynamics during winter (special session based on the
results obtained during PMP-l);
(d) Middle atmosphere dynamics (tutorial lecture) which may be of particular
interest to the WMO community.
It is expected that the outcome of this symposium will provide useful information on
the present state of knowledge.

8.2.7
Research in the field of stratospheric warmings has increased considerably
during the last few years. This is due to an increased use of satellite data in the
stratospheric circulation analyses and to an increased interest of modellers in the
subject of stratospheric warmings. Several simulation models have been developed
which are able to simulate to some extent stratospheric warmings. A great deal is
known about stratospheric warmings and some of the observed features have been reproduced, at least qualitatively, in model simulations employing single-wave tropospheric
forcing. To answer several important questions, further research is needed to aefine
more accurately the relationships between stratospheric disturbances.
8.2.8
The Commission was reminded that Resolution 8 (EC-XXXIII) specified that the
current arrangements for the transmission system of STRATALERT messages for the northern
winter would be maintained until the end of 1986. In a circular letter issued by WMO,
Members are encouraged to participate on a continuous basis in a data-gathering campaign,
based on this STRATALERT system. It was recalled that the main aim of this system is
to meet the requirements of all researchers interested in obtaining current information
on the stdtus of stratospheric circulation.
With regard to the utilizatfon of
STRATALERT messages, the rapporteur indicated some problems encountered in the implementation of this system (e.g. distribution and communication problems). A suggestion
was therefore made to update the relevant procedures (e.g. alerting criteria) for the
STRATALERT message transmission system. The rapporteur was asked to look into this
problem and make the necessary proposals.
8.2.9
The rapporteur evaluated the quality and availability of stratospheric and
mesospheric data for research purposes, including the analysis scheme. It was reported
that the bursting heights of radiosonde balloons were lower than in former years,
especially in the polar region. Although several Members reported difficulties involved in this matter, the Commission agreed that Meteorological Services operating
radiosonde stations at high latitudes be encouraged to establish and/or maintain key
stations where determined attempts should be made, with the help of better balloons,
to reach the 10-mb level at least once every other day, Concerning rocketsonde
stations and ROCOS reports, the Commission considered that it would be of great help
if the messages could be received faster and that Members operating rocketsonde stations
should be encouraged to maintain them, particularly during the winter period.
8.2.10
As to the analysis scheme, the continuous efforts made by the U.K. and the
U.S.A. to publish geopotential analysis charts were noted with appreciation. Sophisti-
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cated inversion methods (essential if correct temperature profiles are to be derived
from satellite radiances during strato~pheric warmings) need rocketsonde data and
radiosonde data at least up to the 10-mb level. It was noted that within the WINECampaign (Winter in Northern Europe), a good data base can be derived for the investigation of the middle atmosphere, including a stratospheric warming. This campaign has
been accepted as a MAP project and will be carried out as an international programme
with the co-operation of several countries.
8.2.11
In view of the MAP interval (1982-1985) and the relevance of many of the
activities to several WMO programmes, the Commission decided to re-appointthe_Group
of Rapporteurs on the Middle Atmosphere Programme and adopted Resolution 8 (CAS-VIII).
9.

CAS INPUTS TO THE WORLD CLIMATE RESEARCH PROGRAMME (Agenda item 9)

The Commission was informed of the overall development of plans and general
activity within the World Climate Research Programme (WCRP) as one of the principal
components of the World Climate Programme. It was recalled that WCRP is conducted
jointly by WMO and ICSU in accordance with the agreement accepted by Cg-VIII. The
WMO/ICSU Joint Scientific Committee (JSC), established by this agreement, has been
given the overall responsibility for planning and co-ordinating the WCRP. Cg-VIII
agreed however that, within WMO, the CAS and its subsidiary bodies should play an
active role in the WCRP (see paragraph 3.4.10 of the abridged _report of Cg-VIII).
The Commission noted that the JSC-II (Laxenburg, March 1981) had approved
an overall preliminary plan for the WCRP (published in the World Climate Programme,
white cover series - WCP-No. 2). The plan describes the philosophy and general approach in achieving the objectives of the WCRP, namely the extent to which climate
can be predicted, and the extent of man's influence on climate. In practice, greatly
improved understanding of climate and its variability is required and the plan for
the WCRP proposes to reach this understanding through three approaches:
(a) Study of climatologically significant processes;
(b) Development, evaluation and use of climate models;
(c) Climate diagnostics, observational studies and data requirements.
In the above context, Cg-VIII had emphasized the need for close liaison
between the JSC and the Commission in the implementation of the WCRP and specified
various areas where the Commission had a role to play. All these factors had been
taken into account in the work and activity of the Commission's Global Climate Group
established at CAS-VII (1978). The report of this group was submitted by the chairman
and was received with considerable appreciation.
Having c~refully reviewed the Commission's climate-related activities, the
Global Climate Group considered ways and means to stimulate and co-ordinate these
activities in support of the WCRP. As a result, a number of recommendations were
made as to possible contributions that the relevant Commission bodies should make to
those research topics identified under "climatologically significant processes".
These suggestions had been distributed to all members of the Commission anq its
working groups and rapporteurs.
The CAS Advisory Working Group considered that the Commission's input to
the WCRP by the procedure already developed had to be continued and that efforts
should be directed towards the task where the Commission is considered as having the
responsibility and where it can make substantial contributions. It was noted that a
contrary view had also been examined by the Advisory Working Group to the effect that
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CAS should respond to specific requests from the JSC but should not offer to make
new contributions to the WCRP. The purpose of this was to enable CAS to concentrate
its limited resources on other objectives of high priority to the Commission. However,
an active role for CAS in the WCRP was preferred by the Commission.
Taking into account all the factors mentioned above, the Commission felt it
should make contributions in the areas of rbdiatively important gases, stratospheric
processes, aerosols, sea-ice and solar-terrestrial relationships. These activities
should usually be undertaken in collaboration with other relevant bodies such as the
IAMAP Radiation and Ozone Commissions and SCOSTEP.
The Global Climate Group also suggested, in relation to work carried out in
the areas proposed above, that working groups or rapporteurs involved should comment
on whether existing data, experimental and analytical techniques, and modelling concepts are being used to the fullest extent possible. Further, an assessment should
be made of data requirements for the WCRP activities in each particular field of
responsibility, especially data for verification and data for monitoring.
Before taking a decision on the recommendations and suggestions put forward
by its Advisory Working Group and the Global· Climate Grovp the Commission agreed·:to
review the activities in the above areas undertaken by its existing working groups and
rapporteurs. These comprised the research and monitoring project of atmospheric
carbon dioxide, atmospheric radiation, the role of sea-ice in climate systems and
solar-terrestrial physics-meteorology and are described under item headings·9.1 to
9.4. The Commission also noted certain activities of its Working Group on Atmospheric
Boundary-layer Problems important to climate studies (paragraph 9.5.1), its Working
Group on Tropical Meteorology (Agenda item 5), and the information provided by its
Rapporteur on Ocean-atmosphere Interaction (paragraph 9.5.2).
9.1

Research and Monitoring Project on Atmospheric Carbon Dioxide

9.1.1
The Commission noted with satisfaction the report by the Working Group on
Atmospheric Carbon Dioxide describing progress in understanding and assessing this
problem, including the implementation of the Research and Monitoring Project of Atmospheric CO ,
2
9.1.2
The Commission commended the release by WMO in May 1979 of "Information
material for answering queries on atmospheric carbon dioxide and possible climate
changes due to its continued increase," prepared in response to increasing scientific
and public concern. This was updated at tbe joint WMO/rCSU/UNEP Meeting of Experts
on the Assessment of the Role of CO ~n Climate Variations and their Impact (Villach,
2
November 1980). The Commission requested that the text be kept under constant review
in light of new scientific findings.
9.1.3
As general guidance regarding future co-ordinated international efforts in
this field, the Commission attached high priority to the continued consolidation and
improvement of a standardized and quality-controlled global network of measuring
stations and the need for new stations representative of areas of the major biomes
was particularly emphasized. The Commission agreed on the desirability of substitutiog CO in N2 with CO in air standard gases. The Commission was informed of
the increase2 in the number 2of baseline and regional CO -monitoring stations and urged
2
the agencies involved to submit their data to the WMO Collaborating Centre for Background Air-pollution Data (Research Triangle Park, U.S.A.), which has the responsibility for publishing global atmospheric composition data.
9.1.4
In light of the need for a comprehensive review of CO measurements, their
2
availability and existing methodologies, the working group arranged for the publication of a report entitled "Atmospheric CO concentration measurements: A review of
2
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methodologies, existing programmes and available data". The Commission expressed its
appreciation for this review which would be of great help for those parties intending
to set up CO stations or scientists using CO? data for their studies. Furthermore,
2
assistance provided by the working group in tne organization of the WMO/ICSU/UNEP
Scientific Conference on Analysis and Interpretation of Atmospheric CO Data (Bern,
2
1981) was noted with appreciation.
9.1.5
The Commission considered that the evidence available has confirmed that
increasing atmospheric CO? concentrations due to combustion of fossil fuels is the
single most important facTor among human activities which might affect the future
climate of the Earth. However, it has not yet been possible to verify from available
environmental measurements the climate model studies which indicate that increasing
atmospheric CO may already have begun to change the Earth's regional and global
2
climate. Consequently, the Commission called for urgent continuous research studies
aimed at reducing the scientific uncertainties and it was agreed that strenuous
efforts should be given to both modelling and empirical studies of all major factors
affecting climate in order to predict with increasing confidence potential changes in
global and regional climate. Problems which should also be tackled include verifying
through actual measurement that the atmospheric infra-red flux in the CO emission
2
bands is changing and that, as a result, atmospheric temperatures are also changing
in the manner indicated in models.
9.2

Atmos heric radiation (includin
aerosols) (Agenda item 9.2

radiative

ro erties-of minor

ases and

9.2.1
The Commission studied with great interest the information submitted concerning atmospheric radiation, including the radiative properties of minor gases and
aerosols and voiced its appreciation of the rapporteurs' work, in particular, the
preparation of several review papers by Professor K. Ya. Kondratyev (U.S.S.R.). It
was noted that both rapporteurs were members of the Radiation Commission of IAMAP
which is active in several fields of radiation study; these are all of great interest
to the Commission and the value of continuous co-operation in these areas was stressed.
9.2.2
The Commission was impressed by the progress that had been made recently in
the theoretical study of radiative processes. Very efficient algorithms had been
developed to compute the transfer of solar and terrestrial (infra-red) radiative
energy in vertically non-homogeneous models of the atmosphere where interactive processes had been taken into account. The Commission recommended the desirability, in
co~operation with the JSC Working Group on Numerical Experimentation, of arranging
intercomparisons of such economic algorithms and standard algorithms in various
dynamic models.
9.2.3
It was noted that the theory regarding radiation processes in cloudy atmospheres, particularly regarding the optical properties of constituent particles, had
reached the point where in-situ verifying measurements of radiation fields, physical
cloud parameters and cloud particles were required. Although the Commission was concerned at the complexity and expense of obtaining the requisite information, it felt
there might be possibilities for gathering data in parallel with ongoing cloud physics
investigations.
9.2.4
In relation to the modification of transfer of radiative energy in the at~
mosphere, the Commission stressed the value of such observational projects as the
International Satellite Cloud Climatology Project and recommended further field
experiments providing more complete data sets on cloud-radiation interaction.
9.2.5
The Commission noted that the problems connected with aerosols had been
reviewed at a joint WMO-CAS/JSC/Radiation Commission meeting of experts on the subject
"Aerosols and climate", held in Geneva in October 1980, and that the report of this
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meeting (WCP Report No. 12) had been widely distributed. However, the Commission
considered that, within the framework of radiation climatology, clouds were the most
important radiation modulators and that attention given to the aerosol problem should
perhaps have a lesser priority than the cloud-radiation problem.
9.2.6
The Commission reviewed the limited knowledge currently available regarding
the components of the global radiation balance, measured so far only from a single
satellite with associated severe temporal biases. However, with the development of
satellite systems foreseen for the period 1984-1988, the Commission urged that good
use be made of all data soon to become available to evaluate the global radiation
balance. Furthermore, the Commission encouraged efforts to increase the number of
ground-based radiation stations measuring downward fluxes of solar and atmospheric
radiation and to ensure the maintenance and accurate calibration of the global radiometer network.
9.2.7
The Commission commented that questions connected with the global distribution of ozone amount, its vertical profiles, and minor gases relevant to ozone chemistry, plus the remote sensing of these, deserved specific attention in relation to the
activity within the "Middle Atmosphere Programme". The importance of accurate measurements and monitoring of such gases on a global basis was also noted, and the view was
expressed that an appropriate observational programme should be undertaken.
9.3

Role of sea-ice in climatic systems (Agenda item 9.3)

9.3.1
The Commission was pleased to receive information from its rapporteur concerning the role of sea-ice in climatic systems and expressed its appreciation for
his work.
9.3.2
The Commission noted the importance of all forms of terrestrial ice in the
climate system and the particular importance of sea-ice. It endorsed the suggestion
by the rapporteur that it was desirable to start a study by assessing what can be
achieved by exploiting present data, techniques and models more thoroughly. This
would enable the monitoring of changes in sea-ice and interpretation of such changes
in terms of regional and global climatic fluctuations. As examples of this approach,
it was suggested that one might gain more by systematic model experiments comparing a
range of available parameterizations than from further boundary-layer measurements.
Likewise, estimation of large-scale energy balance can be constructed from micro-wave
data and using such estimates in numerical models or for verification purposes could
be of more immediate value than, for instance, further studies of radiation transfer
through idealized polar atmospheres.
9.3.3
The Commission noted that a number of publications concerning sea-ice data
in the Arctic and Antarctic and variations therein had become available thus enabling
the approach indicated in paragraph 9.3.2 to be employed. Also, various projects in
relation to surveillance of sea-ice and mapping and archiving of sea-ice data had
been undertaken. Of particular interest in this connexion was the establishment,
within the context of the World Climate Data Programme, of a uniform data bank of
digitized sea-ice data (both current and historical) through the collaboration of
operational sea-ice centres.
9.3.4
The Commission looked forward with interest to the results of a joint WMOCAS/JSC/CCCO Expert Meeting on the Role of Sea-ice in Climate Variations, planned
for June 1982. The meeting will discuss problems in relation to:
(a) The formation and ablation of sea-ice as a function of atmospheric
climatological conditions;
(b) The design of ice-ocean-atmosphere coupled climate models;
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(c) The requirements for sea-ice data;
(d) The strategy and priorities for further research.

9.4

Solar-terrestrial physics-meteorology (STP-M) research (Agenda item 9.4)

9.4.1
The Commission expressed its appreciation to its Rapporteur on Solarterrestrial Relationships for his contribution to the work of the Commission on this
subject. The Commission noted the effective collaboration with SCOSTEP in the development of proposals for a STP-M research project approved in Re~olution 24 (Cg-VIII), and
that worthwhile progress in the future depended on continuing liaison and co-ordination
between the two bodies.
9.4.2
The Commission decided that, because of the poor state of knowledge in the
field of STP-M, research should be encou~aged on the role of solar influences on
climate processes, working in conjunction with SCOSTEP.
9.4.3
The Commission noted the evidence deduced from satellite data, indicating
the existence of solar irradiance changes on a wide range of time scales relevant to
climatic processes and those for climatic variability. The Commission therefore recommended:
(a) Continuing efforts to monitor solar irradiance an_d its spectral distribution;
(b) Further studies of plausible linkage mechanisms between solar variability
and climate by-means of comprehensive atmospheric models and other methods
that include relevant chemical processes in the stratosphere as well as
dynamical processes linking the stratosphere and troposphere.
9.5

Other CAS inputs to the World Climate Research Programme

9.5.1
In resuming its general consideration of CAS inputs to the WCRP, the Commission noted that many aspects of the work of the CAS Working Group on Atmospheric
Boundary-layer Problems are of vital importance to the WCRP, namely:
(a) Radiation processes in the lower troposphere;
(b) Generalization of boundary-layer parameterization to include effects· of
cloud processes;
(c) Parameterization of fluxes over complex terrain.
The Commission emphasized that, for these types of problems, it was essential that
liaison be maintained with, and necessary output obtained from, the Group of Rapporteurs on the Atmospheric Boundary-layer Problems in relation to all climate-related
activi ties.
9.5.2
The Commission also noted with appreciation information from its rapporteur
on another climatologically significant process, namely ocean-atmosphere interaction.
A description was given of developments in the activities of the relevant international
bodies relating to ocean-atmosphere interaction, mainly within the WeRP. The Commission was particularly interested to hear of the research strategy of the Committee on
Climate Changes and the Ocean (CCCO), established jointly by the International Oceanographic Commission (laC) and the Scientific Committee on Ocean Research (SCaR), including three significant observational programmes:
(a) The World Ocean Circulation Experiment (WOCE) concerned with large-scale
flows in the oceans of the world;
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(b)

The Heat and Water Flux Experiment (CAGE) intended to study fluxes in
a single ocean basin;

(c)

The Pilot Ocean Monitoring Study (POMS) aimed at studying the variations of ocean climate.

While noting developments taking place in the implementation of these projects, the
Commission emphasized the importance of the role played by large-scale air-sea interaction in the study of climate change and also in long-range forecasting.
The Commission felt that it would be well worth while to focus attention on activities in
key areas of the ocean where significant long-term anomalies occur. In this context,
the organization of ocean monitoring both in support of the WCRP and of long-range
forecasting was particularly important and the Commission wished to maintain closer
co-ordination between its interests and activities in this area and those of the JSC
and CCCO.
9.6

Appointment of rapporteurs

9.6.1
Having thoroughly reviewed the various inputs to the WCRP in the context of
the overall programme and the comments of the CAS Global Climate Group and the CAS
Advisory Working Group, the Commission concluded that its activities within the WCRP
were very worth while and important to the programme's success. The Commission decided
that its climate-related activities must certainly continue and established a Group
of Rapporteurs on Climate consisting of a chairman and three core rapporteurs, together
with rapporteurs having responsibility for each of the individual areas in which work
relevant to climate was involved, namely carbon dioxide, ozone, radiation, boundary
layer, satellite data, solar-terrestrial relations and sea-ice. The rapporteurs on
carbon dioxide, ozone, radiation, boundary-layer and satellite data would also be
members of the groups of rapporteurs appointed specifically to deal with these subjects.
(See, respectively, Resolutions la, 7, 11, 6 and 12 (CAS-VIII).) Further, in view of
the importance of ocean-atmosphere interaction and the need for greater involvement
of the Commission in ocean-monitoring activities, as discussed in paragraph 9.3.2,
the Commission requested that the Group of Rapporteurs on Climate pay particular attention to this aspect. Resolution 9 (CAS-VIII) was adopted to this effect.
9.6.2
with:

It was

al~o

decided to appoint Groups of Rapporteurs specifically to deal

(a)

Measurement of carbon dioxide and the carbon cycle;

(b)

Atmospheric radiation.

Resolution 10 and 11 (CAS-VIII) were adopted.

10.

SUPPQRTING ACTIVITIES (Agenda item 10)

10.1

Standard and reference atmospheres (Agenda item 10.1)

10.1.1
The Commission noted with appreciation the report by the Rapporteur on
Standard and Reference Atmospheres.
10.1.2
The ISO Reference Atmospheres provide important information for meteorologists
regarding seasonal and day-to-day as well as latitudinal and longitudinal variability
of atmospheric temperature, pressure and density for altitudes between the surface and
80 km. The Commission was pleased to note that Reference Atmospheres ISO/D~S 5878 had
been completed and submitted to the ISO Council for approval and that member bodies
had since approved the-document, which is now awaiting publication.
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Two addenda to the ISO Reference Atmospheres had been prepared:
(a)

ISO/DIS 5878/DAD 1, Spatial and Temporal Distribution of Wind Characteristics, intended for use in estimating the performance of aircraft,
planning air routes and estimating the global transport of atmospheric
contaminants;

(b)

ISO/DIS 5878/DAD 2, Atmospheric Humidity - Spatial and Temporal Characteristics, providing information on the water-vapour content of the atmosphere over the northern hemisphere for altitudes up to ten kilometres.

Also a draft proposal for hypsometric tables has been made, comprising tables relating
geopotential altitude to atmospheric pressure used for calibrating aneroid/manometertype instruments in aircraft and in laboratory tests.
10.1.4
The Commission was further informed that a set of reference atmospheres, updating and replacing the US Standard Atmosphere, 1976, is being prepared by COESA, and
preliminary models for altitudes up to 90 km have been completed. Atmospheric models
between 90 and 1 000 km were also being planned to provide a more complete set of
reference atmospheres than hitherto available.
10.1.5
Although recognizing the great importance of these studies, it was noted that
much of the development of the revised reference and standard ~tmospheres is becoming
of decreasingly direct concern to the Commission. Changes with each subsequent version
were small in the regions of meteorological interest. The Commission therefore decided
not to reappoint the Rapporteur on Standard and Reference Atmospheres and declared that
this subject need be brought to its attention by the president in the future only if
there were new and presently unforeseen developments involving radical changes in the
standards.

10.2

Use of satellite data for research (Agenda item 10.2)

10.2.1
The Commission reviewed with interest the report by its Working Group on
Satellite Meteorology and expressed appreciation for the work that had been accomplished.
10.2.2
The Commission was particularly pleased to learn of the publication of the
WMO Technical Note on I~Quantitative meteorological data from satellites" (WMO;...No. 531)
which had been edited by the chairman of the working group, and further that he had
represented the Commission, as requested, at a considerable number of satellite-related
activities. The Commission was informed of the main outcome of these activities relevant to its interests.
10.2.3
The Commission carefully considered its future involvement in scientific
studies concerning the use of satellite data, noting particularly the ongoing tasks
mentioned below:
(a)

Following technological developments in satellite data utilization
and updating the WMO Technical Note already published (see paragraph
10.2.2) ;

(b)

Contribution and/or participation in the pla~ning and implementation of
the WCRP research projects, in particular the International Satellite
Cloud Climatology Project (ISCCP);

(c)

Collaboration in the development of a long-term plan for an aerosol
study programme.
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However, the Commission felt strongly that it should take a considerably more active
and broader role in relation to the use and application of satellite data, Three
particular areas were identified:
(a)

Improvement of data quality and methods of use in the specification of
the initial atmospheric state for short-range and medium-range forecasting;

(b)

Development of methods to extract information from high-resolution
satellite data for very short-range forecasting and mesoscale studies;

(c)

Climate-related observational studies and activities.

The need to study the relation between conventional and satellite-derived data was
also stressed.

10.2.4
Following its discussion as recorded in paragraph 10.2.3, the Commission
decided to appoint a Group of Rapporteurs on the Use of Satellite Data for Research,
one for each of the three areas indicated in sub-paragraphs (a)~ (b) and (c) above.
Resolution 12 (CAS-VIII) was adopted accordingly.
10.2.5
The Commission expressed satisfaction at hearing from the Delegate of India
that his country was to launch its first geostationary satellite. A meteorological
role was included in its mission and the satellite will carry a very high resolution
radiometer for continuous imagery of the Earth and facilities for collecting meteorological, oceanographic and hydrological data from remote and inaccessible locations.
The Commission welcomed the extra coverage of meteorological data that will be obtained.
10.3

Bibliographic problems, including preparation of the revised International
Meteorological Vocabulary (Agenda item 10.3)

10.3.1
The Commission noted the report submitted by the chairman of the Working
Group on Bibliographical Problems and expressed its appreciation for the enormous
effort made to complete the revised and augmented edition of the WMO International
Meteorological Vocabulary. It especially expressed its appreciation to the chairman
of the working group (Mr. Malcolm Rigby (U.S.A.)) for his dedication and full-time
devotion to the tremendous task of preparing the new vocabulary.
10.3.2
It was fully recognized that the delay experienced in the preparation of the
vocabulary was unavoidable and, although anxious for its publication, the Commission
stated 'completeness must not be sacrificed for speed of publication. It was hoped,
however, that the plan to have a provisional edition available by July 1982 for circulation to obtain comments and suggestions would be realized and that publication of
the final edition thereafter would be as quick as possible.
10.3.3
In considering the future of this activity, the Commission was of the op1n10n
that, until the work is completed, the working group should remain in existence; thereafter it would be in the Commission's interest to appoint a rapporteur. Accordingly,
Resolution 13 (CAS-VIII) was adopted.
10.4

International meteorological tables (Agenda item 10.4)

10.4.1
In considering this item the Commission expressed its appreciation for the
work accomplished by the Rapporteur on Int~rnational Meteorological Tables. The
report contained the titles of tables (listing of radiation tables) for inclusion in
WMO Publication No. 188. In view of the importance of meteorologicql functions and
constants in atmospheric sciences, the Commission suggested that the title be changed
when the contents of the publication were updated in the future. It was suggested
also that the ICAO standard atmosphere be replaced by the ISO standard atmosphere.
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10.4.2
The Commission agreed that, after completion of the fourth set of table~,
any further activity by CAS in this field be left to the discretion of the president
if or when the need arises.
10.5

Processing and exchange of meteorological data for research (Agenda item 10.5)

10.5.1
Having considered the report on the processing and exchange of meteorological
data for research the Commission complimented the rapporteur on his thorough work in
providing such an exhaustive survey of the problems involved.
10.5.2
The Commission was pleased to note that, in co-operation with the president
of CAS, the Commission for Basic Systems had formulated the guidelines for storage
and retrieval of satellite data to be used at WMCs or RMCs and that these guidelines
had now been included in the Manual on Global Data-processing System.
10.5.3
The Commission noted with interest the availability of FGGE data at the
World Data Centres (WOCs) and the issue of FGGE data catalogues by the WOCs containing
information on data availability, cost, procedures for ordering and request forms, etc.
10.5.4
The Commission stressed the importance of a climate data service for research
and, indeed, many other purposes. There was a need to obtain consolidated statements
of data requirements for use in climate studies and applications, requirements for
data sets and archives, and a need to specify the standards fo~ quality control of
stored data. A special problem presents itself when considering the requirement for
retrieval of data in the form of time series rather than synoptic arrays.
10.5.5
The Commission was interested to hear of the special efforts in establishing
and/or updating national and, in some cases, regional data banks. Such projects would
be facilitated by the developments in data base management methods and the software
packages now becoming available. However, the Commission was concerned that the methods
and techniques developed and used as a basis for quality control were not yet well
consolidated. A consequence may be that certain parameters become inadvertently flagged
as being suspect where, in fact, the data prove to be correct with a hugh information
content. It is also serious when data ~rrors or deficiencies in the observing system
escape detection, for example when the control of the identification part of the reports (position, observation time) is missing, when the dating is incorrect and when
the data show systematic departures (bias, correlated errors).
10.5.6
The Commission also emphasized the need for a referral system so that information on data stored as part of various WMO programmes would be readily known. It
was noted that the Commission for Basic Systems will participate in the development of
a WMO referral system which can interact with the referral systems of other bodies.
The "INFOCLIMA" referral system, being developed as part of the World Climate Programme,
which is slowly replacing the WMO Catalogue of Meteorological Data for Research, will
also be highly valuable, providing information on data available for climate research
and study.
10.5.7
The Commission noted that in 1977, in accordance with a decision taken by
EC-XXVIII, a questionnaire was circulated by th~ Secretariat to seek information about
sources of the various kinds of data needed for research on climatic changes and
variability in addition to conventional synoptic observations to be included in the
"Catalogue of meteorological data for research" and that the information received had
been published in Part IV of the Catalogue. It was noted that all four parts of this
Catalogue are continuously provided with updated material, but there was a feeling
that the existing catalogue needs a revision of its overall structure and contents.
10.5.8
The Commission also noted with interest the proposal in the World Weather
Watch Plan for 1984-87 for the development of a three-level structure for non-realtime activities within the GDPS, namely:
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(a)

A near-real-time storage of GTS data and centre products up to 12 or
even 24 hoursj

(b)

A "quick look" storage of GTS data and centre products up to one month
or even a seasonj

(c)

A formal archive of quality-controlled data and products of many years'
duration.

10.5.9
The Commission considered that the concept of regional data centres was a
particularly valuable one and would aid the progress of meteorological researchj
such centres should be established wherever possible.

11.

SCIENTIFIC LECTURES

11.1

The following five lectures were presented during the session:

•

..

Weather forecasters as decision makers, Mr. G. Allen (Australia)j·
Large-scale ocean-atmosphere interactions and "Sections" programme,
Dr. P. J. Pushistov (U.S.S.R.)j

•

Commentary on five decades of meteorology, 1940-1990,
Dr. C. H. B. Priestley (Australia)j

•

Solar variability, weather and climate: Science, trans-science and
utility, Dr. A. B. Pittock (Australia)j·

•

Interacting flows, Dr. B. R. Morton (Australia).

11.2
The Commission requested the·Secretary~General to arrange for distribution
of the texts of the above five lectures to all Members.

12.

PRESENT AND FUTURE WMO RESEARCH PROGRAMMES AND ACTIVITIES

12.1
Examining the general question of its future role, objectives and long-term
plans, the Commission considered the recommendqtions embodied in the president's
report and the draft statement on the "Proposed future role, objectives and outline
plans of the Commission for Atmospheric Sciences for the 1980s" prepared by the
Advisory Working Group. This was in response to the requests from Cg-VIII and the
Executive Committee that such a statement be prepared by CAS.
12.2
The discussion was very wide ranging with comments and suggestions touching
on virtually all the paragraphs in the draft statement. Some of the major points of
consideration were that:
(a)

Weather prediction research should include increased emphasis on utilization of NWP products for local forecasting and the problems of
methods for long-range forecasts (monthly and seasonal) for operational
purposeSj
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(b)

Increased emphasis should be placed on CAS's role in the research and
evaluation phase of FGGE and accordingly CAS should assume the lead
role of the FGGE-related research;

(c)

There was insufficient emphasis on tropical meteorology;

(d)

CAS's role in relation to the WCRP, and the JSC, should take the form
of a group of rapporteurs with a particular emphasis on researchrelated aspects of particular interest to Members;

(e)

CAS should place strong emphasis on the transfer of research results
and their utilization among Members, taking special account of the quite
modest technological facilities available in many countries;

(f)

There was insufficient emphasis on research related to satellite meteorology.

12.3
The Commission also extensively discussed its own role and responsibility
within WMO basing its considerations on the overall long-term objectives and goals of
WMO. Recognizing that the total spectrum of its responsibilities is so broad and the
requirements so vast that it cannot expect to give high priority to everything, the
Commission has set out a number of broad guidelines for priorities. After identifying
its activities in support of the programme objectives, the Commission determined the
detailed structure of its operations for the coming years through its working groups,
groups of rapporteurs, and rapporteurs. The final version of the statement as agreed
upon by the Commission is contained in Annex II. The Commission requested the presjdent to submit this statement to the STAC for review and subsequently to EC-XXXIV and
ninth Congress for approval.

12.4
The Commission expressed appreciation to the Executive Committee Panel of
Experts for the Review of the Scientific and Technical Structure of WMO, the report
of which formed the basis of a document prepared by the Secretary-General for this
session of CAS, containing a draft of the new terms of reference for the Commission.
The main points of the panel's proposal were generally agreed upon although some
changes in emphasis and wording were thought appropriate.
12.5
Amongst the points discussed by the Commission was the role of CAS in interorganizational activities, particularly the WCRP and how this might be accommodated
within the terms of reference. Also discussed was the important function, for CAS, in
encouraging research in developing countries and ensuring dissemination of relevant
results of research of the more advanced Members. It was recognized that the terms
of reference could be expected to be in force for some time and would have an important
influence in determining both the future role of CAS and its relationship with other
technical commissions. Four basic functions for CAS were identified. These gave CAS
responsibilities relating to:
(a)

Research in meteorology and related fields;

(b)

Transfer of research results, techniques and information between Members
and their utilization by Meteorological Services;

(c)

Standardization and tabulation of physical functions and constants used
in atmospheric sciences;

(d)

Dissemination, classification, abstracting, cataloguing and retrieval
of meteorological literature.
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12.6
The Commission took into account the above considerations plus the views
expressed during the discussion of the president's report, as well as its present
terms of reference (as given in Annex III, Section I (3) of the General Regulations),
and particularly the suggestions of the EC Panel of Experts. It then put forward a
proposed revision of the new terms of reference for consideration by the Executive
Committee or Congress when they discuss the role of technical commissions. These
proposed new terms of reference for CAS are contained in Annex III.
12.7
In view of the relevant directives of Congress and the Executive Committee
and in the light of the need to give advice on the activities of CAS, the Commission
re-established the Advisory Working Group in Resolution 14 (CAS-VIII).
13.

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION AND
OF RELEVANT EXECUTIVE COMMITTEE RESOLUTIONS (Agenda item 13)

13.1
The Commission examined the resolutions and recommendations adopted at its
previous session and still in force. It also examined those Executive Committee
resolutions still in force relating to CAS activities. The decisions of the session
are contained in Resolution 15 (CAS-VIII) and Recommendation 1 (CAS-VIII).
13.2
The Commission discovered that one Executive Committee Resolution of concern
and relevance to the Commission (namely, Resolution 15 (EC-XXIX), Research and monitoring of atmospheric carbon dioxide) had been allowed to lapse by EC-XXXIII. It
was considered that this deletion of a significant Executive Committee Resolution
could best be rectified by a new Recommendation from the Commission, prepared from
the old Resolution 15 (EC-XXIX) with minor amendments and updating, taking into account
the discussion by the Commission on agenda item 9.1 (Research and monitoring project
on atmospheric CO ), Accordingly, Recommendation 2 (CAS-VIII) with its annex (Annex IV)
2
was adopted.

14.

ELECTION OF OFFICERS (Agenda item 14)

14.1
In a secret ballot, Dr. F. Mesinger (Yugoslavia) was elected president and
Dr. A. L. Alusa (Kenya) vice-president of the Commission.
15.

NOMINATION OF MEMBERS OF WORKING GROUPS AND RAPPORTEURS (Agenda item 15)

15.1
The Commission decided to establish seven working groups (one to continue
functioning until the work on the revised edition of the International Meteorological
Vocabulary has been completed) and seven groups of r~pporteurs. It also appointed five
rapporteurs to carry out its work between the eighth and ninth sessions. These are:
Advisory Working Group of CAS;
Working Group on Short- and Medium~range Weather Prediction Research;
Working Group on Long-range Weather Forecasting Research;
Working Group on Tropical Meteorology;
Working Group on Cloud Physics and Weather Modification;
Working Group on Atmospheric Chemistry and Air Pollution;
Working Group on Bibliographic Problems;
Group of Rapporteurs on Atmospheric Boundary-layer Problems;
Group of Rapporteurs on Atmospheric Ozone;
Group of Rapporteurs on the Middle Atmosphere Prog~amme;
Group of Rapporteurs on Climate;
Group of Rapporteurs on Carbon Dioxide and the Carbon Cycle;
Group of Rapporteurs on Atmospheric Radiation;
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Group of Rapporteurs on the Use of Satellite Data for Research;
Rapporteur on Hail Suppression;
Rapporteur on Warm Cloud Modification;
Rapporteur on Solar-terrestrial Relationships;
Rapporteur on the Role of Sea-ice in the Climate System;
Rapporteur on Bibliographic Problems.

,

15.2
The Commission established the membership of the working groups and groups
of rapporteurs and appointed rapporteurs as indicated in the relevant resolutions of
the session. The concept of "corresponding member" was introduced by the session
(see Annex II, paragraph 9 (b». The preliminary list of such members was established
during the session. The Commission agreed that Members should be invited to propose
further corresponding members for consideration by the president of the Commission.
15.3
Between sessions of the Commission, and notwithstanding General Regulation 32,
the president was authorized by the Commission to make any necessary changes in the
composition of working groups, including the appointment of new chairmen and the
designation of suitable experts as necessary to participate in the work of the relevant
working groups.

16.

DATE AND PLACE OF THE NINTH SESSION

In the absence of any formal invitation from Members represented at the
session, the Commission decided that the date and place of its ninth session should
be fixed at a later date and reauested its president to make the necessary arrangements in consultation with the Secretary-General.
17.

CLOSURE OF THE SESSION (Agenda item 17)

17.1
In his closing remarks, the president of the session, Mr. A. Villevieille,
expressed his appreciation to all the delegates for their valuable contributions to
the work of the session which covered many important fields. In order to achieve the
Commission's goal and to support its activities, a solid structure of working groups,
groups of rapporteurs and rapporteurs had been set up to work under the guidance of
the newly elected president and vice-president of the Commission. He expressed his
sincere thanks to the Government of Australia for its kind invitation and to the
Bureau of Meteorology for their efficient co-operation and remarkable support and
hospitality. Thanks were also expressed to the WMO Secretariat staff for their hard
work, to the local secretariat and the supporting staff for their dedicated efforts
and collaboration, and finally to the interpreters for their unfailing attention and
effective support.
17.2
Dr. A. Zaitsev, on behalf of the Secretary-General, congratulated all participants for the successful outcome of the session, which had the opportunity to discuss
its long-term goals and plan of activities in response to requests by Congress. He
associated himself with the president's high praise of the support provided to the
session. He thanked especially those staff behind the scenes for their devotion and
wholehearted support and stressed that the exceptional assistance received at the first
session of a WMO technical commission in the southern hemisphere could well serve as
an example for future sessions in the northern hemisphere. Finally he thanked the
Australian hosts for their enthusiastic co-operation, hospitality and spirit of cordiqli ty.
17.3
The president of the session declared the eighth session of CAS closed at
1.20 p.m. on 19 February 1982.

RESOLUTIONS ADOPTED BY THE SESSION
Res. 1 (CAS-VIII) - WORKING GROUP ON SHORT- AND'MEDIUM-RANGE WEATHER PREDICTION
RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report by the Working Group on Weather Prediction Research,

(2) Resolution 22 (Cg-VIII) - WMO Programme on Short, Medium- and Long-range
Weather Prediction Research (PWPR),
(3)
of

EC~XXXIII

(4)

Paragraphs 5.1.3 to 5.4.4 of the general s,ummary of the abridged report
concerning weather prediction research,
Paragraph 3.3.2.2 of the abridged report of Cg-VIII,

CONSIDERING:
(1) The need for further research for an improved understanding of forecasting the weather, including numerically predicted flow patterns, which will help
Members to strive for greater accuracy in short- and medium-range forecasts,
(2) The need for a continuing assessment of the scientific and technical
developments in NWP modelling and use of remotely sensed data which will have operational applications in routine weather forecasting and warning services, and particularly the need to ensure the maximum implementation of the results of FGGE-based
research,
(3) The need to maintain co-ordination between research and operational
activities in short- and medium-range weather prediction,
DECIDES:
(1) To establish a Working Group on Short- and Medium-range Weather Prediction Research, with the following terms of reference:
(a)

To keep under review activities relevant to short- and medium-range
weather forecasting and to propose initiatives that WMO might take
(including the establishment of new PWPR projects) to encourage and
co-ordinate Members' efforts in:
(i)

Assessing existing methods of short- and medium-range weather
forecasting;

(ii)

Improving numerical weather prediction methods and the interpretation of their products for local forecasting;

(iii) Improving synoptic and statistical forecasting methods;
(iv)

Improving methods for very short-range forecasting, particularly those using high-resolution observational systems and
computer interactive data processing and display;
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RESOLUTION I
(v)

(2)

Improving methods that use remotely sensed data as well as
in-situ data better to specify the initial state of the
atmosphere as an aid to numerical and synoptic forecasting;

(b)

To monitor the implementation of the relevant PWPR study projects;

(c)

To monitor, initiate and co-ordinate research related to the
first and second objectives of the FGGE, and to assist in work
aimed at achieving the third objective of the FGGE*;

(d)

To study and to make suggestions as to the way in which the FGGE
and regional experiment results could be used in improving the
short- and medium-range weather forecasting capabilities of Members;

(e)

To advise the president of CAS and the Secretary-General in planning
more efficient methods for data collection, data processing and data
transmission necessary for short- and medium-range weather prediction research;

(f)

To arrange for and assist in the organization of WMO-sponsored symposia, seminars and workshops dealing with short- and medium-range
weather prediction research;

(g)

To develop guidelines for proper education and training of meteorologists in NWP, use of remotely sensed data and the "man-machine
mix" concept;

(h)

To collaborate with the Commission for Basic Systems and the CAS
Working Group on Tropical Meteorology in considering developments
in weather prediction in the tropics;

To invite the following individuals to serve on the working group:
J. R. Bates (Ireland)
J. B. Hovermale (U.S.A.)
z. Janjic (Yugoslavia)
A. D. Karein (Jordan)
K. Ninomiya (Japan)
A. J. Simmons (expert from ECMWF)

*

(chairman)

The obj ecti ves of the FGGE are stated as ·follows:

(i)

To obtain a better understanding of atmospheric motions for the development
of more realistic models for weather prediction;

(H)

To assess the ultimate limit of predictability of weather systems;

(Hi)

To design an optimum composite meteorological observing system for routine
numerical weather prediction of the larger-scale features of the general
circulation;

(iv)

To investigat~ within the limitation of a one-year period of observation, the
physical mechanisms underlying the fluctuations of climate in the time range
of a few weeks to a few years and to develop and test appropriate climate
models.

RESOLUTION 2
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(3) To invite the president of CBS to nominate an expert to participate
in the work of the working group;
(4) To invite IAMAP to nominate a representative to participate in the
work of the working group;
(5) To request the chairman of the working group to submit the final
report to the president of CAS not later than six months before the ninth session
of the Commission.

Res. 2 (CAS-VIII) - WORKING GROUP ON LONG-RANGE WEATHER FORECASTING RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report by the Working Group on Weather Prediction Research,

(2) Resolution 22(Cg-VIII) - WMO Programme on Short-, Medium- and Long-range
Weather Prediction Research (PWPR),
(3) Paragraphs 3.3.1.5, 3.3.1.6 and 3.3.2.2 of the general summary of the
abridged report of Cg-VIII,
CONSIDERING:
(1) That significant economic and social benefits would be gained by all
countries in the world by improving the accuracy of long-range weather forecasting,
(2) The importance of work to improve methods of long-range weather forecasting and the need to assist Members in increasing their research efforts into
development of operational weather forecasting methods over months or seasons,
(3) The need for a critical assessment of current models and developments
in long-range forecasting techniques and for advice to Members in the applications
of such technological developments,
DECIDES:
(1) To establish a Working Group on Long-range Weather Forecasting Research
with the following terms of reference:
(a)

To give high priority to activities relevant to the improvement of
prediction over a time-scale of 30 days or longer by means of:
(i)

Critically reviewing present methods used in long-range
forecasts (LRF) (monthly and seasonal) and making a scientific
assessment of the methodologies applied;

(ii)

Studying and suggesting ways in which the relevant GARP
experiment results could be used in improving the long-range
forecasting capability of Members;

(iii) Assessing the potential usefulness of global models;
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(2)

(b)

To arrange for the initiation of special scientific sub-programmes
aimed at developing methods of long-range forecasting (monthly and
seasonal) with subsequent distribution to Members of information
relating to these methods;

(c)

To advise the president of CAS and the Secretary-General concerning
necessary measures to be taken to assist Members in intensifying
their research efforts in LRF, including observational and data
collection requirements;

(d)

To arrange for and assist in the organization of WMO-sponsored
symposia, seminars and workshops dealing with long-range weather
forecasting research;

(e)

To follow closely progress and developments in the WCRP which
could have applications in the field of long-range forecasting;

To invite the following individuals to serve on the working group:
D. Gilman (U.S.A.)
G. Kurbatkin (U.S.S.R.)
Liao Dong-Xian (China)
N. Nicholls (Australia)

(chairman)

(3) To invite a representative of the JSC Working Group on Numerical Experimentation to participate in the work of the working group;
(4) To request the chairman of the working group to submit the final report
to the president of CAS not later than six months before the ninth session of the
Commission.
Res. 3 (CAS-VIII) - WORKING GROUP ON TROPICAL METEOROLOGY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report by the Working Group on Tropical Meteorology,

(2)

Resolution 23 (Cg-VIII) - WMO Programme on Research in Tropical Meteor-

ology,
CONSIDERING:
(1) The potential economic benefit to be derived in tropical countries from
research leading to improved weather prediction,
(2) The need for co-ordination of research efforts in tropical meteorology
between all countries involved if maximum progress is to be achieved,
(3) The likelihood of rapid developments in the scientific aspects of tropical meteorology, particularly those resulting from GATE, WAMEX, MONEX and the FGGE and
the new geostationary satellites, over the next few years,
(4) The importance of active participation of WMO Members in the Programme
of Research in Tropical Meteorology,
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DECIDES:
(1) To re-establish the Working Group on Tropical Meteorology with the
following terms of reference:
(a)

To monitor the implementation of existing projects within the WMO
Programme of Research in Tropical Meteorology (PRTM) and to further
develop other appropriate research projects as the need arises,
under the main programme components:

(i)

Tropical cyclones;

(ii)

Large-scale tropical circulations, including monsoons;

(iii) Meteorology of semi-arid zones and tropical droughts;
(iv)

(2)

Tropical disturbances other than cyclones;

(b)

To give scientific advice to the Secretary-General and the
Executive Committee, through the president of CAS, on the implementation and development of the main PRTM components;

(c)

To identify those tropical research initiatives which, if taken,
are likely to lead to economic benefits, particularly in agriculture
and water resources management;

(d)

To advise the president of CAS, as requested, on initiatives which
might be taken by WMO in the preparation of Technical Notes,
arrangement of seminars and exchanges of technical experts in the
field of tropical meteorology;

(e)

To keep under continuous review developments in the implementation
of research aspects of the WMO Tropical Cyclone Programme;

(f)

To maintain contact with the chairman of the Group of Rapporteurs
on Climate with regard to aspects of the PRTM which are relevant to
the WCRPi

(g)

To identify the data needs of tropical meteorology and climatology,
particularly in relation to satellite information;

(h)

To keep in contact, through the Secretary-General, with various
regional groups dealing with tropical meteorology within and outside WMO to ensure that they are kept informed of the developments
in relevant aspects of the tropical research programme;

To invite the following six individuals
R.
B.
P.
G.
W.
M.

P. Pe.arce (United Kingdom)
Chuchkalov (U.S.S.R.)
K. Das (India)
Dhonneur (France)
M. Gray (U.S.A.)
Kanamitsu (Japan)

to serve on the working group:

(chairman)

(3) To invite WMO Members to designate appropriate experts as corresponding
members of the working group;
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(4)

To request the chairman of the working group to submit a report with
appropriate recommendations to the president of CAS not later than six
months before the ninth session of the Commission.

Res. 4 (CAS-VIII) - WORKING GROUP ON CLOUD PHYSICS AND WEATHER MODIFICATION
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 12 (Cg-VII),

(2)

Paragraph 5.6.3 of the general summary of the abridged report of

EC-XXIV,
(3) The report by the chairman of the Working Group on Cloud Physics and
Weather Modification, and the report of the eleventh session of the EC Panel of
Experts on Weather Modification/CAS Working Group on Cloud Physics and Weather Modification,
(4)

Resolutions 25, 26 and 27 (Cg-VIII),

CONSIDERING:
(1) The potential benefits of weather modification to the planning and
management of water resources, agriculture and other activities,
(2) The need for guidance on the scientific aspects of precipitation
enhancement activities,
(3) The need for advice on scientific aspects of weather modification as
a whole with particular attention to the suppression of hail and warm cloud modification,
DECIDES:
(1) To re-establish the Working Group on Cloud Physics and Weather MOQification with the following terms of reference:
(a)

To advise the president of CAS, and other bodies of WMO as
required, on scientific aspects of cloud physics and weather modification, especially precipitation enhancement, including PEP;

(b)

To survey cloud physics research and to identify areas where
research is most needed;

(c)

To keep progress in weather modification under review and inform
the president of CAS of significant new developments;

(d)

To provide advice and assistance in connexion with scientific
meetings on weather modification organized by WMO;

(e)

To keep under constant review the WMO statement entitled:
"Review of the present status of weather modification", and the
application thereof, and to propose revisions as and when necessary;
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(f)

To keep under review experiments and projects on hail suppression,
and through the chairman of the working group to adv.ise the
president of CAS and other bodies of WMO as required on methods
for conducting and evaluating such experiments and operations;

(g)

To keep under constant review the state of knowledge and methodologies used in warm cloud modification, to review experiments
and operations in progress in this regard and through the chairman of the working group to advise the president of CAS on all
related matters;

(2) To invite the following individuals to serve on the Working Group on
Cloud Physics and Weather Modification:
G. Soulage (France)
I. I. Burtsev (U.S.S.R.)
W. Hitschfeld (Canada)
P w V. Hobbs (U.S.A.)
Ma. Peimin (China)
P. Goldsmith (United Kingdom)

(chairman)

(3) To invite A. A. Chernikov (U.S.S.R.) to serve as Rapporteur on Hail
Suppression and report through the chairman of the working group. (For terms of
reference see DECIDES (1) (f));
(4) To invite B. Ramana Murty (India) to serve as Rapporteur on Warm Cloud
Modification and report through the chairman of the working group. (For terms of
reference see DECIDES (1) (g));
(5) To request the working group to submit reports to the president of CAS
at his request on progress achieved, and to submit a final report not later than six
months before the ninth session of the Commission.
Res. 5 (CAS-VIII) - WORKING GROUP ON ATMOSPHERIC CHEMISTRY AND AIR POLLUTION
THE COMMISSION FOR ATMOSPERIC SCIENCES,
NOTING:
(1)
Chemistry,

The report by the Working Group on Air Pollution and Tropospheric

(2) The proposal to recognize CAS as the lead technical ~ommission in
studies of transport, transformation and deposition of air pollutants,
CONSIDERING:
(1) The need for research in atmospheric chemistry, particularly in those
areas requiring joint participation by chemists and meteorologists,
(2) The need for a continuous review of developments in research aspects of
long-range transport of pollutants and acid rain,
(3) The necessity for continuous review of methods and techniques,
especially numerical models and environmental impact assessments, being developed
for the study of dispersion and forecasting of air pollution,
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5

(4) The necessity for continuous review of the research aspects of the WMO
pollution-monitoring programmes in the light of the broad environmental needs of the
United Nations and of other international bodies,
(5) The necessity to develop suitable methods for assessing and interpreting
the data being received from the WMO regional and baseline network,
DECIDES:
(1) To establish a Working Group on Atmospheric Chemistry and Air Pollution,
with members serving as rapporteurs for specifically defined areas (see below) and
having the following overall terms of reference:
(a)

To maintain a continuing review of activities of international
interest related to atmospheric chemistry, tropospheric pollution
and long-range transport of air pollutants, and to recommend to
the president of the Commission any action that WMO should take
to promote or facilitate these activities or to initiate desirable
activities not already undertaken;

(b)

To follow closely the work of the EC Panel of Experts on Environmental Pollution, relevant WHO working groups and rapporteurs, as
well as other international bodies active in the field, such as
UNEP, ECE, WHO and Unesco;

(c)

To review and give advice, as necessary, on matters concerning the
improvement of air-pollution prediction;

(d)

To collaborate, as necessary, with the Group of Rapporteurs on
Atmospheric Boundary-layer Problems, the Group of Rapporteurs on
Climate and the Group of Rapporteurs on Atmospheric Ozone, etc.;

(e)

To assist and/or take part in the organization of relevant symposia;

(2) That one member of the working group shall be designated as the
Rapporteur on Atmospheric Chemistry to keep under continuous review the field of
atmospheric chemistry and to give advice on:
(a)

Research work connected with the fluctuation of chemical substances which will influence the composition and behaviour of the
atmosphere, especially in the troposphere, including the natural
and anthropogenic factors affecting such changes;

(b)

Research aspects into the implementation of the WHO background airpollution monitoring programme, including siting criteria, monitoring systems, data management and assessments, etc.;

(3) That one member of the working group shall be designated as the Rapporteur on Long-range Transport of Atmospheric Pollutants and Acid Rain, with the following specific tasks:
(a)

To provide guidance on the scientific aspects of the problem of
long-range transport of atmospheric pollutants, including questions
of acid-rain;

(b)

To follow closely the work of the Economic Commission for Europe
(ECE) regarding the ECE Co-operative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in
Europe (EMEP), activities in North-America, and elsewhere;
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(4) That one member of the working group shall be designated as the
Rapporteur on Multi-source Air-pollution Modelling, with the following specific tasks:
(a)

To review research development on multi-source air-pollution
models;

(b)

To promote the preparation of data sets for verifying multi-source
air-pollution models, including standardized data sets on urban
air pollution;

(5) That one member of the working group shall be designated as the
Rapporteur on Air-sea Interchange of Pollutants, with the following specific tasks:
(a)

To review scientific aspects of the interchange of pollutants
between the atmosphere and the oceans;

(b)

To follow closely the work of the Group of Experts on Scientific
Aspects of Marine Pollution (GESAMP) and to prepare a review of
aspects not already covered by this group for use by Members;

(6) That one member of the working group shall be designated as the
Rapporteur on Integrated Monitoring (1M) with the following specific tasks:
(a)

To give relevant advice on scientific aspects of activities
relating to integrated monitoring systems (1M), including siting
criteria;

(b)

To give advice on data management and IM model development;

(c)

To assist in and take part in the organization of the international
symposia on the subject of 1M systems;

(7) To invite the following individuals to serve, in the capacities as
designated, on the Working Group on Atmospheric Chemistry and Air Pollution:
V. A. Popov (U.S.S.R.)
A. Kulmala (Finland)
A. Eliassen (Norway)
W. Klug (Germany,
Federal Republic of)
R. Duce (U. S .A. )

Rapporteur on Integrated Monitoring
(chairman)
Rapporteur on Atmospheric Chemistry
Rapporteur on Long-range Transport of
Atmospheric Pollutants and Acid Rain
Rapporteur on Multi-source Air-pollution
Modelling
Rapporteur on Air-sea Interchange of
Pollution

(8) To request the individual rapporteurs to-·submit a report on their
respective fields, and the chairman to submit an overall report by the working group
to the president of CAS not later than six months before the ninth session of the
Commission.
Res. 6 (CAS-VIII) - GROUP OF RAPPORTEURS ON ATMOSPHERIC BOUNDARY-LAYER PROBLEMS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report by the Working Group on Atmospheric Boundary-layer Problems,
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RESOLUTION 6

(2) Paragraph 7.14 of the general summary of the abridged report of EC-XXXI
concerning CAS support to WCRP,
CONSIDERING:
(1) The importance of boundary-layer processes for the large-scale dynamics
of the general circulation and their role in the evolution of climate, particularly
in areas such as atmosphere-ocean interactions, sea-ice and radiative exchanges in
the lower troposphere,
(2) The applications of boundary-layer physics to specific problems in
weather prediction, air pollution, agrometeorology and hydrometeorology and urban
climatology,
(3)
relevance,

The diversity of programmes of interest to CAS with boundary-layer

DECIDES:
(1) To establish the Group of Rapporteurs on Atmospheric Boundary-layer
Problems for specifically-defined areas as set out below:
(a)

To study and report on advances in boundary-layer meteorology
and in particular in the areas of:

(i)

Radiation processes in the boundary layer and lower
troposphere;

(ii)

Boundary-layer parameterizations over surfaces of randomly
distributed properties;

(iii) Interaction and feedback of the boundary layer with the
cloud layer and free atmosphere;
(iv)

Structure and dynamics of the boundary layer on the mesoscale;

(b)

To focus attention on large-scale ocean-atmosphere interaction,
an important activity within WCRP, and report on research developments in the subject matter;

(c)

To collaborate with the Group of Rapporteurs on Climate which
includes the Rapporteur _on Sea-ice and the Rapporteur on Atmospheric Radiation;

(d)

To co-operate with the CAS Working Groups on (i) short- and
medium-range weather prediction research and (ii) atmospheric
chemistry and air pollution, in areas of boundary-layer fluxes
and processes and the exchanges with the free atmosphere respectively;

(e)

To give advice and assistance, as required, in planning of symposia
in its field of responsibility;

(f)

To undertake the work of preparing a technical report on
atmosphere-ocean interaction;

(g)

To propose to the president of CAS any action which WMO should
take to co-ordinate and promote research in these fields;
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To invite the following five experts
J. R. Garrot (Australia)
J. C. Andre (France)
Han-Ru Cho (Canada)
G. McBean (Cahadd) ...
J. C. Wyngaard (U.S.A.)
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to serve as rapporteurs:

(chairman)

(3) To request the rapporteur serving as chairman to submit an overall
report to the president of CAS not later than six months before the ninth session
of the Commission.

Res. 7 (CAS-VIII) - GROUP OF RAPPORTEURS ON ATMOSPHERIC OZONE
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report by the Working Group on Atmospheric Ozone,
CONSIDERING:
(1)

Resolution 8 (EC-XXVIII),

(2) That uncertainties still exist as to the possible modification of the
ozone layer due to human activities,
(3) The need to provide the Executive Committee; the president of CAS and
the Secretary-General, as well as the Joint Scientific Committee for WCRP with advice
in connexion with issues relevant to atmospheric ozone and particularly to the WHO
Global Ozone Research and Monitoring Project,
(4)
the project,

The continuing need for scientific guidance in the implementation of

DECIDES:
(1) To appoint five Rapporteurs on Atmospheric Ozone with the following
terms of reference:
(a)

To provide guidance as required to the Executive Committee, the
president of CAS, the Secretary-General and the Joint Scientific
Committee for WCRP on the ozone issue and implementation of the
Global Ozone Research and Monitoring Project;

(b)

To keep under constant review the WHO statement "Modification of
the ozone layer due to human activities and some possible geophysical consequences", and the state of the stratosphere - 1981,
and to bring the need for necessary revision to the attention of
the president of CAS;

(c)

To maintain a continuing review of international activities and of
scientific research related to atmospheric ozone, including the
monitoring of UV-B radiation;

(d)

To follow closely the relevant work of IAMAP, UNEP and the Middle
Atmosphere Programme and to advise on co-ordination of international
aspects of interest to WHO;
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(e)

To provide co-ordination for all activities in WMO undertaken by
the regional associations' centres, rapporteurs and also working
groups on atmospheric ozone which are relevant to the Global Ozone
Research and Monitoring Project;

(f)

To take initiatives and make proposals for the organization of
international conferences and symposia on matters relevant to
ozone;

(g)

To give advice on and participate in the scientific planning of
regional or international intercomparisons of Dobson spectrophotometers, rocket- and balloon-borne ozonesondes;

(h)

To participate in sessions of the Group of Rapporteurs. on Climate as
appropriate;

(i)

To keep abreast of developments in determining ozone trends from
satellites with special emphasis on detection of first signals;

(2) To invite the following experts to serve on the Group of Rapporteurs
on Atmospheric Ozone:

J. Chang (U.S.A.)
E.
K.
C.
A.

(chairman)

(Rapporteur for the Group of
Rapporteurs on Climate)

L. Alexandrov (U.S.S.R.)
Chatarjee (India)
L. Mateer (Canada)
Tuck (United Kingdom)

(3) To request the chairman of the Group of Rapporteurs to submit the
overall report to the president of CAS not later than six months before the ninth
session of the Commission.

Res. 8 (CAS-VIII) - GROUP OF RAPPORTEURS ON THE MIDDLE ATMOSPHERE PROGRAMME
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report by the Rapporteurs on the Middle Atmosphere Programme,
CONSIDERING the need for WMO to be informed of and to participate in MAP
activi ties,
DECIDES:
(1)

To appoint two Rapporteurs on the Middle Atmosphere Programme;

(2) To appoint A. D. Danilov (U.S.S.R.) to serve as Rapporteur A with the
following terms of reference;
(a)

To maintain a continuing review of the activities in SCOSTEP and
its Steering Committee for MAP relating to the Middle Atmosphere
Programme;

(b)

To participate in the scientific activities of MAP and to inform
the Steering Committee of WMO activities relevant to MAP;
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(c)

To recommend, relative to the above fields, appropriate research
studies and projectsj

(d)

To maintain liaison with other CAS working groups and rapporteurs,
with COSPAR and with the commissions of IAMAP and divisions of
IAGA which have activities relevant to the objectives of MAPj

(3) To appoint K. Labitzke (Germany, Federal Republic of) to serve as
Rapporteur B with the following terms of reference:
(a)

To maintain a continuous review of international activities and of
scientific research in the field of stratospheric warmings, including relation of such events to phenomena at other levels, particularly with regard to dynamic problemsj

(b)

To review periodically the transmission and utilization of
STRATWARM alert messages and to make the necessary proposals, in
particular for the procedures and criteria for the Winter
STRATALERT systemj

(c)

To evaluate the quality of stratospheric and mesospheric data for
research purposes, including analysis schemesj

(d)

To recommend, relative to the above fields, appropriate research
studies and projectsj

(e)

To maintain liaison with other CAS working groups, groups of
rapporteurs and rapporteurs, with COS PAR and with the commissions
of IAMAP which have activites relevant to the objectives of MAPj

(4) To request the rapporteurs to submit their r~ports to the. president of
CAS not later than six months before the ninth session of the Commission.
Res. 9 (CAS-VIII) - GROUP OF RAPPORTEURS ON CLIMATE
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report of the Global Climate Group,

(2) Paragraph 3.3.1.23 of the general summary
of Eighth Congress,
(3)
Programme,

~f

the abridged final report

Resolution 29 (Cg-VIII), on the establishment of the World Climate

(4) Paragraph 6.2.16 of the general summary of the abridged final report
of EC-XXXIII,
(5) The preliminary plan for the World Climate Research Programme
(WMO/ICSU, January 1981),
CONSIDERING:
(1) That CAS has an important role to play in the activities of the World
Climate Research Programme (WCRP) which is co-ordinated by the JSC,
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(2) That climate research involves input from many branches of the
atmospheric sciences and from other disciplines,
(3) That a nucleus of leading experts in climate-related fields is necessary to advise on and to co-ordinate the overall role of CAS in the World Climate
Research Programme,
DECIDES:
(1) To appoint a group of eleven rapporteurs consisting of a chairman and
three core rapporteurs together with rapporteurs on the climate-related aspects of
the subjects falling within the fields of activity of CAS concerned with carbon
dioxide, ozone, radiation, boundary layer, the use of satellite data, solarterrestrial relationships and sea-ice, with the following general terms of reference:
(a)

To keep under review the overall CAS input to the World Climate
Research Programme;

(b)

To stimulate and keep under review general research activities
on climate problems, in particular those relating to climatologically significant processes, and also including data requirements and relevant diagnostic studies;

(c)

To ensure co-operation with other WMO and international groups,
including the relevant ICSU/JSC bodies plus ocean-atmosphere
interaction and ocean-monitoring activities;

(d)

To serve as the focal point for questions referred to CAS in
connexion with the World Climate Data Programme;

(e)

To assist in organizing international symposia on climate-related
subjects;

(2) That the above-mentioned rapporteurs on the climate-related aspects of
dioxide, ozone, radiation, boundary layer and the use of satellite data shall
be chosen one from each among the groups of rapporteurs appointed specifically by
the Commission in relation to each of these subjects;
car~on

(3) That the rapporteur specifically appointed as one of the climate rapporteurs in connexion with sea-ice in the climate system shall have the following
additional terms of reference:
(a)

To review and evaluate knowledge of sea-ice processes, particularly problems of parameterization of sea-ice in climate models
with respect to:

(i)

The stress propagation and constitutive behaviour of seaice;

(ii)

Boundary-layer processes in the presence and absence of
sea-ice;

(iii) Brine expulsion characteristics of sea-ice;
(iv)

Sea-ice albedo variations;

(v)

Ice thickness distribution;
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(b)

To follow closely the recommendations of the JSC and the work of
other relevant bodies such as SCAR, CCCO, etc., concerned with
sea-ice with a view to keeping WMO informed of developments;

(c)

To give advice on and participate in the scientific planning of
national or international sea-ice research projects;

(d)

To participate in the organization of expert meetings and international symposia on matters relevant to sea-ice research;

(4) That the rapporteur appointed specifically in connexion with solarterrestrial relationships shall have the following additional terms of reference:

(5)

(a)

To serve as a focal point for formulation and implementation of
project descriptions for the study programmes of solarterrestrial physics-meteorology phenomena as listed in the annex
to Resolution 24 (Cg-VIII) (see Annex VIII, Section E - Programme
of work);

(b)

To recommend, relative to the above field, appropriate additional
observations and research studies;

(c)

To follow closely the work of the SCOSTEP and other international
bodies active in the above field;

To invite:
(a)

W. BBhme (German Democratic Republic) to serve.as chairman;

(b)

M. Coughlan (Australia), P. Merilees (Canada) and J. M. Mitchell
(U.S.A.) to serve as core rapporteurs;

(c)

w.

(d)

J. S. Chang (U.S.A.) from amongst the group of rapporteurs
appointed in connexion with ozone to serve also as a rapporteur
for the Group of Rapporteurs on Climate;

(e)

K. Ya Kondratyev (U.S.S.R.) from amongst the group of rapporteurs
appointed in connexion with radiation to serve also as a rapporteur for the Group of Rapporteurs ~n'Climate;

(f)

J. C. Andre (France) from amongst the group of rapporteurs
appointed in connexion with the boundary-layer to serve also as
a rapporteur for the Group of Rapporteurs on Climate;

(g)

P. K. Rao (U.S.A.) from amongst the group of rapporteurs appointed
in connexion with the use of satellite data to serve also as a
rapporteur for the Group of Rapporteurs on Climate;

(h)

w.

P. Elliott (U.S.A.) from amongst the group of rapporteurs
appointed in connexion with the subject of carbon dioxide and the
carbon cycle to serve also as a rapporteur for the Group of Rapporte~rs on Climate;

L. Godson (Canada) to serve as a climate rapporteur specifically in connexion with solar-terrestrial relationships;
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(i)

I. Allison (Australia) to serve as a climate rapporteur specifically in connexion with the role of sea-ice in the climate system;

(6) To request the chairman of the Group of Rapporteurs on Climate to keep
the president of CAS fully informed at all times of significant developments in any
of the above-mentioned climate-related activities, to submit reports on climate or
any of the above-mentioned climate-related activities to the president of CAS at his
request, and in any case not later than six months before the ninth session of the
Commission.
Res. 10 (CAS-VIII) - GROUP OF RAPPORTEURS ON CARBON DIOXIDE AND THE CARBON CYCLE
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
The report of the Working Group on Atmospheric Carbon Dioxide,
CONSIDERING the need to provide scientific advice on matters concerning
the future planning and implementation of the research and monitoring project on
atmospheric carbon dioxide within the World Climate Research Programme,
DECIDES:
(1) To appoint a.group of four rapporteurs on carbon dioxide and the carbon
cycle, with the following general terms of reference:
(a)

To keep abreast of current activities in fields related to the
atmospheric carbon dioxide content and arrange for the dissemination of relevant knowledge to Members;

(b)

To follow activities in other disciplines in as much as these are
concerned with the atmospheric component of the carbon cycle and,
in particular, that one of the rapporteurs shall have a specific
responsibility concerning climate-related aspects of projects,
studies or research dealing with carbon dioxide; in that the
rapporteur is also designated as one of the Group of Rapporteurs
on Climate;

(c)

To advise the Executive Committee, the JSC, the president of CAS
and the Secretary-General on scientific matters connected with the
planning and implementation·of the Research and Monitoring Project
on Atmospheric Carbon Dioxide;

(d)

To follow closely the work of ICSU and UNEP bodies involved in
relevant studies and collaborate, as necessary, keeping in view
the guidance given by the JSC;

(e)

To assist in continuous assessments of optimal observational
requirements necessary for research on detection of the first
signal of possible climate changes due to increasing amounts
of atmospheric carbon dioxide;

(2) To request the chairman in consultation with the president of CAS to
assign to the rapporteurs individual tasks and responsibilities from amongst those
given in the terms of reference in (1) above.
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(3) To invite W. P. Elliott (U.S.A.) to serve as chairman of the Group
of Rapporteurs on Carbon Dioxide and the Carbon Cycle and the following individuals
to serve as associate rapporteurs:
C. Junge (Germany, Federal Republic of)
H. Oeschger (Switzerland)
G. I. Pearman (Australia)
(4) To request the chairman to keep the Secretariat and the president of
CAS continuously informed and to submit a report to the president of CAS not later
than six months before the ninth session of the Commission.
Res. 11 (CAS-VIII) - GROUP OF RAPPORTEURS ON ATMOSPHERIC RADIATION
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report by the Rapporteurs on Atmospheric Radiation,
CONSIDERING:
(1) That research in radiative transfer contributes significantly to progress
in atmospheric dynamics and remote sensing problems,
(2) That problems of interaction between cloudiness and radiation are of
major importance to the World Climate Research Programme,
(3) That there is a continuing need to review research activities in the
field of atmospheric radiation, relevant to comparative meteorology of planets
(Venus, Mars, Jupiter and its satellites),
(4)

That current knowledge on cloud cover climatology is insufficient,

DECIDES:
(1) To re-appoint two Rapporteurs on Atmospheric Radiation with the following terms of reference (the responsibility assignment to be determined by the two
rapporteurs and the president of CAS, as appropriate):
(a)

To keep under review the research activities aimed at solving
the problems of computing radiative fluxes in the atmosphere;

(b)

To review information relating to the modification of the radiation balance of the atmosphere due to changes in composition
(water vapour, ozone, etc.);

(c)

To follow closely the work of the IAMAP Radiation Commission and
other relevant bodies as necessary with a view to keeping WMO
informed of developments;

(d)

To review investigations of the world radiation balance which
include the role of aerosol particles, dimers of water vapour
and new data on cloudiness as obtained from satellites, with a
view to preparing a report on the Earth's radiation budget
questions;

(e)

To give advice on relevant topics of the World Climate Research
Programme in close collaboration with the CAS Group of Rapporteurs
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on Climate,and with the Group of Rapporteurs on the Use of
Satellite Data for Research and, in particular, one of the rapporteurs shall have a specific responsibility concerning £limaterelated aspects of radiation studies in that the rapporteur is also
designated as one of the CAS Group of Rapporteurs on Climate;
(f)

To give advice on and participate in the scientific planning for
the implementation of national or international atmospheric radiation and aerosol research projects aimed at developing a basis
for aerosol climatology;

(g)

To follow closely and give advice as appropriate to the emerging
International Satellite Cloud Climatology Programme (ISCCP), in
close collaboration with the Group of Rapporteurs on the Use of
Satellite Data for Research;

(h)

To keep abreast of developments in the study of the process taking
place in the Earth's atmosphere as relevant to comparative meteorology of certain planets (Venus, Mars, Jupiter and its satellites);

(i)

To participate in the organization of international symposia on
matters relevant to atmospheric radiation and aerosols;

(j)

To follow closely research studies in numerical modelling aimed
at solving the problem of interaction between cloudiness and radiation in the context of the WCRP;

(2) To invite K. Ya Kondratyev (U.S.S.R.) and E. A. Raschke (Germany,
Federal Republic of) to serve on the Group of Rapporteurs on Atmospheric Radiation;
(3) To request the rapporteurs to submit their report to the president of
CAS not later than six months before the ninth session of the Commission.
Res. 12 (CAS-VIII) - GROUP OF RAPPORTEURS ON THE USE OF SATELLITE DATA FOR RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES
NOTING:
(1) The expected impact of improved satellite information that can be obtained from polar-orbiting and geostationary satellites,
(2) The increasing importance of utilizing satellite data in weather prediction and atmospheric research,
(3) The major role that satellites play in providing data sets required
for climate research,
DECIDES:
(1) To appoint three Rapporteurs on the Use of Satellite Data for Research,
one in each of the following fields:
(a)

Improvement of data quality and methods of use in the specification of the initial atmospheric state for short- and medium-range
forecasting;
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(b)

Development of methods to extract information from high-resolution
satellite data for very short-range forecasting and mesoscale
studies;

(c)

Climate-related observational studies and activities;

with the following terms of reference;
(i)

To keep abreast of technological developments in the
utility of satellite data obtainable from polar-orbiting and
geostationary satellites;

(ii)

To make proposals (where appropriate) for updating the
WMO Technical Note on "Quantitative meteorological data
from satellites" (WMO-No. 531);

(iii) To maintain close contact with other relevant CAS working
groups and rapporteurs and with COSPAR;
(iv)

To propose programmes for seminars and projects in the above
fields;

The rapporteurs in fields (a) and (b) referred to above shall have the following
additional terms of reference:
(v)

To promote studies with the objective of assessing the
value and studying the applicability of satellite data
for weather analysis and prediction;

(vi)

To promote studies with the objective of developing optimal
methods of deriving quantitative meteorological parameters
from satellite data, having regard to varying levels of
computing facilities;

The rapporteur in field (c) referred to above shall have the following additional
terms of reference:
(vii) To point out possible major aspects for studies of more
efficient use of existing satellite systems and for investigations into relationships between conventional and
satellite-derived climatological information;
(vii~

To advise on types of data which should be archived for
future climate research and on homogeneous satellite data
sets;

(ix)

To review the development of methods for monitoring precipitation and evaporation over the oceans;

(x)

To give advice on the implementation of projects in the
field of cloudiness and radiation (e.g. The International
Satellite Cloud Climatology Project);

r
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(2) To invite P. K. Rao (U.S.A.) to serve as chairman and Rapporteur on the
the Use of Satellite Data for Research in field (a) referred to above, to invite
B. Bizzari (Italy) to serve as rapporteur in field (b) referred to above and to
invite I. Chetverikov (U.S.S.R.) to serve as rapporteur in field (c) referred to above.
The chairman should also serve as one of the rapporteurs for the CAS Group of Rapporteurs on Climate concerning the climate-related aspects of the use of satellite data;
(3) To request the chairman to submit an overall report to the president of
CAS not later than six months before the ninth session of the Commission.

Res. 13 (CAS-VIII) - WORKING GROUP AND RAPPORTEUR ON BIBLIOGRAPHIC PROBLEMS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report by the chairman of the Working Group on Bibliographic

Problems,
(2) That the revised edition of the International Meteorological Vocabulary
(WMO-No. 182) is nearing completion,
CONSIDERING that, when there is
of the preparation of the revised
Vocabulary called for under the terms of
graphic Problems established by CAS-VII,
adequately by a rapporteur,
v~s~on

no longer any need for the proper superedition of the International Meteorological
reference of the Working Group on Biblio~
the interests of the Commission can be served

DECIDES:
(1) To retain the Working Group on Bibliographic Problems with the
following terms of reference:
(a)

To continue the superv~s~on of the preparation of the revised
edition of the WMO International Meteorological Vocabulary until
it is completed in its entirety;

(b)

To invite the following individuals to serve on the working group:
M.
E.
A.
W.
P.
M.

Rigby (U.S.A.)
(chairman)
W. C. Harris (United Kingdom)
Kh. Khrgian (U.S.S.R.)
Kuhn (Switzerland)
Garnier (France)
Schlegel (Germany, Federal Republic of)

DECIDES MOREOVER:
(1) To appoint, after the work connected with the preparation of the revised
edition of the International Meteorological Vocabulary is completed, a Rapporteur on
Bibliographical Problems with the following terms of reference:
(a)

To advise the president of CAS on any matters concerning terminology, guides to the use of the UDC, the WMO vocabulary, documentation about technology developments including automatic
retrieval methods of meteorological literature and related matters;
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To examine proposals by national or international bodies for
revisions affecting these sections of the UDC and to provide
comments for transmission through the proper channels to FID;

To invite M. Rigby (U.S.A.) to serve as the Rapporteur on Bibliographic

Problems;
(3) To request the rapporteur to submit his report to the president of
CAS no later than six months before the ninth session of the Commission.

Res. 14 (CAS-VIII) - ADVISORY WORKING GROUP OF CAS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) The views of Sixth Congress on retaining the system of advisory bodies
to provide advice to commission presidents,
(2) The work done on the statement of the future role, objectives and
outline plan of CAS for the 1980s, in response to the requests of Congress and the
Executive Committee,
CONSIDERING:
(1) The importance attached to the role of CAS in directing attention to
outstanding research problems and in facilitating the distribution of scientific
knowledge on topical issues,
(2) The action now being taken by the STAC and the EC Panel of Experts on
the Review of the Scientific and Technical Structure of WMO,
(3) That the Executive Committee has requested the Commission to exercise
properly a co-ordinating role in WMO research programmes,
DECIDES:
(1) To re-establish the Advisory Working Group of CAS with the following
terms of reference:
(a)

To assist the president of the Commission in providing advice on
urgent matters which cannot be dealt with by regular working
groups or by correspondence among members of the Commission;

(b)

To advise on and to assist the president in reviewing the progress
of the work, in particular of working groups, groups of rapporteurs and rapporteurs, in organizing conferences, symposia and
expert meetings and in planning the future programme of the
Commission;

(c)

To keep under constant review and update as necessary the statement on the future role, objectives and outline plan of CAS for
the 1980s which has been prepared by its eighth session (the full
text is attached as the anneX to this resolution)(ANNEX II);

(d)

To respond quickly and effectively concerning any project which
the Commission might be invited to undertake;
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(2)

(e)

To assist the president in maintaining a review of the research
activities within WMO and of interest to the Organization, and
in formulating a co-ordinated WMO programme for research;

(f)

To maintain overall responsibility for ensuring the transfer of
research results, techniques and information between Members in
the fields of atmospheric and geophysical sciences;

That the composition of the Advisory Working Group should be as follows:
F. Mesinger (Yugoslavia)
A. Alusa (Kenya)
A. Villevieille (France)
W. L. Godson (Canada)
Yu. S. Sedunov (U.S.S.R.)
R. Brook (Australia)
J. D. Stackpole (U.S.A.)

(president of CAS)
(vice-president of CAS)
(former president of CAS)

(3) To authorize the president to calIon other experts, keeping in mind
General Regulation 33, to participate in any particular task when he feels that such
additional assistance is necessary;
REQUESTS the president" to report to the Commission on the activities of the
Advisory Working Group not later than six months before the ninth session of the
Commission.
Res. 15 (CAS-VIII) - REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
CONSIDERING that Resolutions 1 to 22" (CAS-VII) have' been revised at this
session or are otherwise obselete,
NOTING the action taken on the recommendations adopted at CAS-VII,
NOTING, further, that no resolutions or recommendations of earlier sessions
were maintained in force by CAS-VII,
DECIDES:
(1)

Not to keep in force Resolutions 1 to 22 (CAS-VII);

(2) To note with satisfaction the action taken by the competent bodies
on its Recommendations 1 to 5 (CAS-VII), which are now redundant.

RECOMMENDATIONS ADOPTED BY THE SESSION
Rec. 1 (CAS-VIII) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COMMITTEE BASED ON
PREVIOUS RECOMMENDATIONS OF THE COMMISSION FOR ATMOSPHERIC
SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING with satisfaction the action taken by the Executive Committee on
the previous recommendations of the Commission for Atmospheric Sciences,
CONSIDERING that some of these recommendations are now either redundant or
require revision,
RECOMMENDS:
(1) That the following Executive Committee resolutions be no longer considered necessary:

Resolution 33 (EC-XVIII)
Resolution 7 (EC-XXX);
(2)

That the following Executive Committee resolutions be maintained in

force:
Resolution 21 (EC-IX)
Resolution 6 (EC-XIII)
Resolutions 27 and 31 (EC-XVIII)
Resolution 7 (EC-XXIV)
Resolutions 9 and 10 (EC-XXVI)
Resolutions 8 and 11 (EC-XXVIII)
Resolution 8 (EC-XXXIII);
(3) That the following Executive Committee resolutions be maintained in
force, subject to the minor revisions given in the Annex to this recommendation:

Resolution 11 (EC-XXIX)
Resolution 8 (EC-XXX).

*

*

*
ANN E X

1.

Amend Resolution 11 (EC-XXIX) - ATMOSPHERIC OZONE MEASUREMENTS as follows:

1.1

Replace REQUESTS Members (2) by:

"(2) To initiate or continue routine programmes for carefully making
'Umkehr' observations (especially observations with the new 'short Umkehr' technique)
at stations operating sensitive and well-kept ozone spectrophotometers in suitable
climate~;".
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RECOMMENDATION 2
Delete REOUESTS Members (6)

2.
Amend Resolution 8 (EC-XXX)
MESOSPHERIC RESEARCH, as follows:
2.1

~

OBSERVATIONS REQUIRED FOR STRATOSPHERIC AND

Replace "URGES (2)" by:

"(2) That Members maintain sufficient high-altitude radiosonde observations
to enable indirect stratosphere soundings from satellites to be calibrated and
evaluated, paying particular attention to the serious problem of premature bursting
of balloons at high altitudes in winter during extremely cold stratospheric conditions;".
Rec. 2 (CAS-VIII) - RESEARCH AND MONITORING OF ATMOSPHERIC CARBON DIOXIDE
THE COMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 25 (Cg-VII) - Climatic change,

(2)

Resolution 12 (EC-XXVIII) - Climatic change,

(3)

Paragraph 7.14 of the general summary of the abridged report of

EC-XXXI,
CONSIDERING:
(1) That increasing amounts of CO released into the atmosphere as a result
2
of human activities may have far-reaching consequences on the global climate, but
that the present state of knowledge does not permit any reliable prediction to be
made of future CO concentrations or of their impact on climate,
2
(2) That there is an urgent need for such predictions in order to establish
a firm basis for WMO to provide advice to Members, the United Nations and other appropriate international organizations on this question;
(3) That there is an urgent requirement for the development of strategies
for early identification of detectable CO -induced climate change (or the associated
2
change in infrared radiative fluxes),
RECOGNIZING that to acquire more kriowledge will require co-ordinated efforts
by as many WMO Members as possible,
REOUESTS the Secretary-General to complete the formulation of a detailed plan
of action for future work on the problem of atmospheric CO to be co-ordinated by WMO,
2
taking into account the views of the 'JSC,(WMO/ICSU);
APPROVES in the meantime, as part of the overall plan, the Research and
Monitoring Project on Atmospheric Carbon Dioxide as outlined in the annex, to this
recommendation*;
URGES Members to collaborate in the project in any way they can, for instance'
by maintaining CO?-monitoring stations or conducting relevant research, especially on
CO -induced climale change or its early identification;
2
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REQUESTS the president of CAS to ensure the availability of a small group
of experts to provide the Executive Committee and the Secretary-General with scientific guidance as necessary concerning the project;
REQUESTS the Secretary-General:
(1) To proceed, in consultation with the president of CAS, with the planning
and co-ordination of the Research and Monitoring Project as it is outlined in the
annex to this resolution;
(2) To seek the collaboration of UNEP and other appropriate international
bodies in carrying out the project;
(3) To consult with the presidents of WMO technical commissions concerned
with a view to using to the fullest extent possible existing groups of WMO technical
commissions, especially CAS, in the execution of the projects;
(4) To provide the necessary support to the project within the limits of
available financial resources;
(5) To keep WMO Members, UNEP and other interested specialized agencies
of the UN system as well as ICSU regularly informed of the development of the
project.

*

See Annex IV.

ANN E X I
Annex to paragraph 8.1.10 of the general summary
RECOMMENDED STUDY ITEMS FOR FURTHER IMPLEMENTATION
OF THE WMO GLOBAL OZONE RESEARCH AND
MONITORING PROJECT
Total ozone
The present standard ground-based technique for the measurement of total
ozone is by the use of the Dobson spectrophotometer. The major problems affecting
the precision and accuracy of Dobson observations involve the need for continued
efforts on the absolute calibration of all Dobson instruments in the global network
(including calibration of the optical wedge); uncertainties in the absorption crosssections used in the total ozone determinations; haze and aerosol effects; reduction
of the cloudy sky bias in the observations. In addition, WMO should support efforts
to facilitate the following:

•

That all secondary standard spectrophotometers be recalibrated
relative to the Primary Standard at intervals of not more than four
years;

•

That M-83 filter instruments be calibrated as a function of solar
zenith angle for different total ozone amounts;

•

That M-83 observations be made
preferably when /J. ::; 2.2;

•

That the Brewer spectrophotometer be field tested at one or two network
stations and that the instrument be seriously considered for gradual
inclusion in the ground-based ozone network;

•

Ozone absorption coefficients relevant to the Dobson instrument are
currently calculated in different laboratories. WMO, in consultation
with the IAMAP International Ozone Commission (IOC), continues to
evaluate these measurements and to make recommendations for the implementation, if necessary, of new absorption coefficients.

~ymmetrically

around local noon and

Satellite observations
Total ozone is also determined from satellite nadir observations either from
measurements of back scattered ultra-violet radiation or from direct infrared-emission
measurements. To further improve ozone data from satellites it is proposed that:

•

A built-in calibration system should be designed to periodically monitor
and correct the degradation in the optical characteristics of the
diffuser plate used in the BUV systems;

•

Different systems be intercompared by matching various parameters
directly observed by the system (i.e. solar flux, back scattered
radiance);
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WMO should support an intercomparison between LIMS and BUV vertical
distribution data to investigate possible errors of the latter close
to the terminator.

•

Vertical ozone
Various methods are currently involved in determining the vertical ozone
distribution: ground-based (Dobson using the Umkehr techniques); balloonsondes;
rocketsondes and satellite systems based on remote optical measurements.
For improving balloonsonde performances it is recommended that:

•

Operational manuals for each ozonesonde type be prepared under the
direction of WMO and that preflight conditioning be carefully
accomplished under prescribed con-di tions;

•

Pump performance at high altitude (low pressures) be improved;

•

Intercomparison and intercalibration -between the Brewer-Mast and
the ECC sonde be carried out and that these two instruments be
intercompared with the NO-chemiluminescent instrument. Rocketsondes
should be included in intercomparisons;
The algorithm based on functional specifications and used for the
evaluation of ozone-balloon soundings should be further developed
and tested for a recommended use by the ozonesonde stations.

For rocketsondes it is very important that effective absorption cross-sections
for use with presently operating optical rocketsondes be validated by laboratory
measurements.
As regards improving the accuracy and precision of satellite-derived ozone
profiles, it is suggested that the algorithms used in the current ozone profile
retrieval methods be improved and the spectral channel selection should be optimized
to increase the signal-to-noise ratio of the measurements.
It has already been said that the WMO Executive Committee approved the concept of GOOS. Its development would be aided by an expansion of the current Dobson
network by about ten suitably placed instruments. In addition, it is strongly recommended that all interested parties should be urged to ensure that all rocket
ozonesonde data, past, present and future, be published and archived by the World
Ozone Data Centre in Toronto.
Further to all those proposals contained in the foregoing paragraphs, it is
recommended that efforts should be made by appropriate groups to:

..

Improve observations of ozone partial pressure in the upper stratosphere
(40-45 km) and to analyse objectively the observations for any changes;

•

Include appropriate exogeneous variables in ozone models to improve
models' ability to account for natural variability. To facilitate this,
a bibliography on ozone correlations with physical parameters (processes)
should be compiled and a list of appropriate exogeneous variables be
established for universal use;

•

Systematically review and "recalibrate" past Dobson data records to
improve, once and for all, the data base;
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•

Analyse in detail Dobson data to identify every important error source
in possible trends and sensitivity of ozone trend estimates to such
errors;

•

Analyse all available data on tropospheric ozone concentrations, considering its important radiative properties. Relevant measurements
should be encouraged;

•

Assess the spectral non-linear extinction of aerosols and atmospheric
rare-species (i.e. S02' N0 , etc.) and long-term variability of their
2
spectral character.

ANNEX

II

Annex to paragraph 12.3 of the general summary and to Resolution 14 (CAS-VIII)
STATEMENT ON
PROPOSED FUTURE. ROLE, OBJECTIVES AND OUTLINE PLANS OF THE
COMMISSION FOR ATMOSPHERIC SCIENCES FOR THE 1980s
Introduction
1.
The basic mission of the Commission for Atmospheric Sciences (CAS) is to
give effect to Article 2 (f) of the WMO Convention concerning meteorological research
and to support the operation of national Meteorological Services by providing an
effective focus within the WMO system for the promotion, planning, co-ordination,
evaluation and utilization of meteorological research.
2.
Eighth Congress (1979) and the subsequent session of the Executive Committee
(1979 and 1980) requested CAS to define its long-term goals with a view to maximizing
its impact on the effective dissemination of research results to all Members.
3.
In response to such requests, this statement sets out the Commission's perception of its broad objectives, priorities and plans for the 1980s to assist in the
most effective utilization of available national and international resources in
meeting the research needs of WMO. The Commission, in the fulfilment of its mandate,
maintains close collaboration with other international organizations, particularly
UN organizations. and ICSU-affiliated bodies.

4.
The present general and specific terms of references of CAS are set out in
Annex III to the General Regulations. The Commission interprets its terms of reference
as charging it with wide~ranging responsibilities as regards atmospheric sciences in
WMO.
5.
In the light of its consideration of the overall long-term objectives and
goals of WMO, of its own role and responsibility within WMO, and of its perceptions
of the needs of Members, CAS sees the following as its major goals for the 1980s:
(a)

To contribute significantly to improving the short- and medium-range
weather forecasting capability of Members, including developments in
NWP and application to local weather forecasting;

(b)

To assist Members to increase research into methods of long-range
forecasting (monthly and seasonal);

(c)

To assume the lead role for research based on data from FGGE and other
GARP experiments in accordance with the statement by Congress that
"CAS should take an active part in the research and evaluation phase
of the FGGE" (Cg-VIII, 3.3.2.2);

(d)

To assist Members in strengthening research in tropical meteorology,
including tropical cyclones and associated storm surges, monsoons,
semi-arid zones and droughts, and tropical disturbances and associated
rainfall;
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(e)

To ensure the effectiveness of WMO participation in the World Climate
Research Programme, in close co-operation with the JSC;

(f)

To determine the scientific basis and operational viability of rain
enhancement, as well as of other weather modification activities;

(g)

To foster research into areas of atmospheric chemistry and air
pollution;

(h)

To assist Members to increase research into methods of deriving environmental parameters from satellite radiances and other methods of increasing the overall use of remotely sensed data into atmospheric sciences;

(i)

To maintain an overview of related geophysical sciences (e.g. oceanography, surface hydrology, upper-atmosphere sciences) sufficient to
enable the Commission effectively to anticipate and respond to the need
for new CAS activities;

(j)

To organize activites aimed at transfering information and providing
advice on ways in which the results of research can be used by all
Meteorological Services, taking into account that only modest technological facilities are available in many countries;

(k)

To meet requests from Members for assistance in strengthening their
research capabilities and in particular to foster collaborative research
programmes;

(1)

To establish more effective working relationships and programme coordination with other international organizations involved with research
in the atmospheric sciences.

The Commission recognizes that the total spectrum of its responsibilities
so broad and the requirements so vast that it cannot expect to give high priority
to everything that might reasonably be seen as part of its role. CAS is also fully
conscious of the fact that there are various other national and international bodies
with responsibilities similar to its own and with whom it must work closely to ensure
optimum use of available resources. Accordingly, the Commission has identified a
number of broad guidelines to assist it in selecting those activities to which it
should give priority attention. The activities should meet some of the following
criteria:
6.

~s

(a)

To be of concern to a significant number of WMO Members;

(b)

To be of particular concern to national Meteorological Services (as
opposed to the broader meteorological community);

(c)

To promote the transfer of knowledge and technical procedures to
developing countries;

(d)

To require multi-national participation for their effective performance;

(e)

To be appropriately undertaken by CAS rather than by some other international organization;

(f)

To have a high prospect of leading to tangible socio-economic benefits;
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To be likely to lead to significant scientific advances.

7.
The following broad programme structure is envisaged for WMO activities
falling within the responsibility of CAS:
~:~!~:~_~~:~~~!~~~_~:~:~~~~ (including short-, medium- and long-range)
(highest priority)

Analysis on diverse scales and initialization;
Very short-iange weather forecasting (hours);
Short- and medium-range weather forecasting (days and weeks);
The interpretation of NWP products in terms of local weather;
Long-range forecasting (months and seasons);
Atmospheric predictability;
Observing system experiments.

Tropical cyclones and associated storm surges;
Long-term monsoon studies;
The meteorology of arid and semi-arid zones, including tropical droughts;
Tropical disturbances and their associated rainfall;
Interaction between tropical and mid-latitudes.
Climate research
Physical, dynamical and chemical processes (including work listed below
under "other research" on carbon dioxide, ozone, radiation, solarterrestrial physics, sea-ice and boundary-layer meteorology;
Observational and diagnostic studies;
Review of, and contributions to, WCRP activities (symposia, specific
research projects, reviews, etc.) in relation to the requirements of
WMO.
Weather modification research
The current Precipitation Enhancement Project;
Other work on precipitation enhancement;
Hail suppression;
Other weather modification activities (e.g. fog dispersal, tropical
cyclone moderation, lightning suppression, etc.);
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Inadvertent weather modification;
Cloud physics.

Long-range transport of pollutants;
Tropospheric air chemistry;
Air pollution modelling;
Air-sea interchange of pollution;
Integrated monitoring.
Other research
Atmospheric ozone;
Atmospheric carbon dioxide;
Radiation;
Boundary-layer meteorology;
Solar-terrestrial physics;
Sea-ice;
Use of satellite-derived data;
Stratosphere and mesophere.

Bibliographic matters;
Evaluation of new technological developments (e.g. satellite meteorology) ;
Training activities;
Tables of standards, functions and constants.

8.
The activities of the Commission in support of the various identified
programme objectives for the 1980s will include the following:
(a)

Planning, initiation, co-ordination and management of international
research programmes, in particular through its working groups and
rapporteurs;

(b)

Co-ordination and stimulation of ongoing research activities;

(c)

Preparation and dissemination of regular reviews of research activities
in selected fields;
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(d)

Preparation of technical reports and scientific reviews on specific
issues;

(e)

Organization of scientific conferences
specific subjects;

(f)

Facilitating dialogue and information exchange between Members and
groups of Members;

(g)

Establishment of working groups to cover CAS's responsibilities in its
major programmes and to undertake specific tasks;

(h)

Appointment of rapporteurs to keep under review developments in specific
important fields of activity and to recommend action when necessary;

(i)

Liaison with other commissions and regional associations on research and
on other aspects of their fields of activity;

(j)

Liaison with other research organizations;

(k)

Provision of expert advisory services to Members on research matters;

(1)

Holding of sessions of the Commission.

as well as workshops on

Structure of the Commission
9.
Most of the work of the Commission will be carried out through its system
of working groups and rapporteurs. The detailed structure for the succeeding four
years is determined by each session of the Commission but, in general, it could
involve the following:
(a)

An Advisory Working Group consisting of the president, vice-president,
past president, four elected core members and, as invited experts at
its sessions, the chairmen of specific.expert working groups ~s appropriate;

(b)

Working groups consisting usually of a chairman and from two to six
core members chosen for their personal expertise in the field of concern. As appropriate, other working group chairmen and rapporteurs,
including members designated by other technical commissions, may serve
as corresponding members of a particular working group and may participate as invited experts at its sessions. Membership may also include
a few additional corresponding working group members who will playa
fully active role by correspondence but whose participation will not
be a drain on WMO resources;

(c)

Open working groups to which all Members are invited to nominate members
and which may be convened to examine particular issues of broad general
interest to the Commission. (CAS has not so far implemented the open
working group system but sees the possiblity of doing so in the future.);

(d)

Rapporteurs chosen for their personal expertise on particular topics on
which the Commission sees the need to maintain timely reviews or undertake studies of limited scope. Rapporteurs normally work by correspondence with the president or chairmen of working groups but may, from
time to time, be invited to participate in working groups or other
meetings. In some fields, it is occasionally necessary to ~ppoint a
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group of two or more rapporteurs for a particular topic, working in
close consultation according to some mutually acceptable division of
responsibility, with a lead rapporteur designated. A rapporteur or a
group of rapporteurs may call, as appropriate, on other rapporteurs
to assist in their work.
10.
For the immediate future it is to operate with the following general substructure of CAS working groups and rapporteurs:
(a)

Advisory Working Group;

(b)

Working groups on:
(i)

Short-

dnd medium-range weather prediction research;

(ii) Long-range weather forecasting research;
(iii) Tropical meteorology;
(iv) Atmospheric chemistry and air pollution;
(v)

Cloud physics and weather modification;

(vi) Bibliographic problems*.
(c)

Rapporteurs
• Groups of Rapporteurs on:
- Climate: chairman and core rapporteurs
Rapporteurs on:
Carbon dioxide
Ozone
Radiation
Boundary-layer
Satelli tes
Solar/terrestrial relations
Sea-ice

Also members
of specialized groups
of rapporteurs

- Carbon dioxide and the carbon cycle
- Atmospheric ozone
- Atmospheric radiation
- Atmospheric boundary layer

*

The Working Group on Bibliographic Problems will remain in existence until the
completion of the work connected with the International Meteorological Vocabulary.
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- Use of satellite data for research
- Middle Atmosphere Programme
• Individual rapporteurs
Hail suppression
• Warm cloud modification
• Bibliographic problems*
11.
The Commission hopes that all working groups and rapporteurs will be fully
supported. Should that not be possible because of financial stringencies, funds
should be made available on the basis of the priorities established during the meeting
of the Commission. The Commission considers that its Advisory Working Group is the
body best qualified to make recommendations as appropriate for allocation of resources
if limitations prove necessary. The president of the Commission should work closely
with the CAS Advisory Working Group and the WMO Secretariat to ensure that the
priorities of the Commission are carried out.

* A rapporteur will be appointed after the working group has completed its work on
the International Meteorological Vocabulary.

ANN E X III
Annex to paragraph 12.6 of the general summary
PROPOSED REVISION OF THE NEW TERMS OF REFERENCE FOR CAS
The Commission shall be responsible for matters relating to:
(a)

Research in meteorology and related fields;

(b)

Transfer of research results, techniques and information between
Members and their utilization by Meteorological Services;

(c)

Standardization and tabulation of physical functions and constants
used in atmospheric sciences;

(d)

Dissemination, classification, abstracting, cataloguing and retrieval
of meteorological literature.

In carrying out its madate under item (a), the Commission will pay special attention
to:
(1)

The co-ordination of research programmes involving international
co-operation (in close collaboration with relevant scientific
bodies);

(ii)

The formulation of requirements for observations and for the
storage, retrieval and ~xchange of data for research purposes;

(iii) The encouragement and facilitation of the use of research
results and techniques in the operations of Meteorological
Services;
(iv)

The development of research programmes in specific areas,
including:
Weather prediction (highest priority);
Tropical meteorology;
Climate research (to ensure effective WMO participation in
the WRCP, recognizing that the WMO/ICSU agreement gives
overall responsibility for planning and co-ordination of
the WCRP to the WMO/ICSU-JSC)i
Weather modification;
Atmospheric chemistry and air pollution meteorology.

\

ANN E X IV
Annex to Recommendation 2 (CAS-VIII)
WMO RESEARCH AND MONITORING PROJECT ON ATMOSPHERIC CARBON DIOXIDE

General
1.
Since the start of the industrial era, man's increasing use of fossil
fuels as a primary source of energy has resulted in a measurable rise in the amount
of carbon dioxide (CO ) in the atmosphere. Many countries are planning for their
long-range energy nee~s in the next decade, and the possibility of drastic environmental counsequences for themselves and for the world, due to increasing amounts of
atmospheric CO , must be taken into account in such considerations.
2
2.
Unfortunately, the present state of knowledge cannot be definitive in predicting environmental consequences of uncontrolled releases of CO into the atmosphere.
2
The only sure way of reducing emissions of CO , thereby possibly reversing the upward
2
trend in global CO concentration in the atmosphere, would be to reduce or eliminate
2
fossil fuel combuslion; all other suggestions are speculative.
3.
Historically, the annual growth rate of CO emissions has been over four per
2
cent per year. It is unlikely to reach this figure again but, nevertheless even if
there should be zero growth in per capita energy consumption, the population growth
during the next 25 years is expected to be almost two per cent per year. Growth
rates of energy use are likely to vary from country to country and, in effect, increasing CO emissions over the next 25 to 50 years may well be inevitable.
2
4.
The improved understanding needed in order to provide credible predictions
for each energy-use scenario involves workers in many disciplines: atmospheric
scientists, ecologists and, perhaps most important, oceanographers and geochemists.
To support the research work, a well co-ordinated system to monitor atmospheric CO
2
concentration and certain key substances in the carbon cycle which are found in the
atmosphere, on land and in the oceans, must be put into effect with the least possible delay. A basic framework on which to build the monitoring system already exists
in the WMO-sponsored network of background air-pollution stations, some of which
regularly make CO measurements.
2

~~l:~!~~:~
5.
The proposed Research and Monitoring Project of CO is intended to enable
2
WMO to provide advice to Members and to the United Nations and other appropriate
international organizations concerning:
content in the next one hundred years;

(a)

Prediction of the atmospheric CO

(b)

The possible impact of changes in the atmospheric content of CO on
2
climatic trends;

(c)

The consequences of a warmer lower atmosphere on, for example, glaciers
and ice sheets and planning food production and land use;

2
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(d)

The identification of the needs for and establishment of the basis
of a strengthened long-term monitoring programme of atmospheric CO
2
for determination of trends and possible resulting changes from present climatic conditions.

6.
For successful implementation of the proposed CO project it is recommended
2
that interested WMO Members should make all possible efforts to support, inter alia,
a continuing review of relevant ongoing major research and monitoring activities,
identification of specific topics requiring further investigation, preparation and
publication of technical reports on significant advances, the organizing and sponsoring of expert meetings and conferences for periodic reviews of the level of relevant
knowledge for bringing it to the attention of other interested scientific fields.
7.

The means by which the objectives may be achieved are as follows:
(a)

To gather and evaluate existing knowledge on atmospheric CO concen2
trations;

(b)

To extend and improve analyses and studies of transport and circulation in and between the stratosphere, the troposphere and the hydrosphere based on actual data, with a view to clarifying and predicting
CO concentrations in the atmosphere;
2

(c)

To assess the impact on the atmospheric environment of a possible CO
2
increase, recognizing that this involves a variety of inter-disciplinary
interactions requiring input from meteorology and various fields;

(d)

To arrange for an exchange of knowledge through reports, newsletters
and scientific meetings.

8.
The number of stations measuring atmospheric CO 2 should be increased, emphasis
being given to the need for global coverage rather than aensity of the station network.
9.
A very important field of research is related to the oceans. Surface waters
are assumed to be in approximate equilibrium with the air, but transport of CO or
2
carbonates from the surface ~ters down to the large reserves in the deep oceans is
insufficiently known, and a concerted effort using tracers is needed to describe
transfer through the thermoline.
10.
To obtain a better understanding of the complex interacting mechanisms involved, models are being developed which are potentially capable of predicting climatic change from increased atmospheric CO , However, the urgent need to predict
2
climate changes within a reasonable time period requires:
Research to clarify the detailed mechanisms whereby atmospheric CO
2
concentration influences the climate;
Accelerated research and development of climatic models capable of
predicting climatic consequences of various CO scenarios, including
2
studies of precipitation patterns and regional climatic changes in
areas of extensive food production;
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Verification of the models against the real atmosphere in any way
possible.

!~e~:~:~!~!~~~_~i_!~:_e~~i:~!
11.
Most activities will be nationally sponsored. WMO will take the lead in
co-ordinating the activities relevant to atmospheric sciences and their interactions
with the other fields in close collaboration with UNEP and ICSU.
12.
As regards the scientific direction and management of the project, this
should be carried out by a small CAS group of experts, with general guidance from
the JSC and with support from UNEP.
13.
The WMO Executive Committee should be informed annually of the development
of the project and the Secretary-General should arrange for information on the implementation of the project to be made available to Members as well as to UNEP and ICSU.
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