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GENERAL SUMMARY OF THE WORK OF THE SESSION
1.

OPENING OF THE SESSION (agenda item 1)
1.1
The eleventh session of the Commission for
Atmospheric Sciences of the World Meteorological
Organization was held in the International Conference
Centre of Geneva, Switzerland, from 5 to 14 April 1994.
Seventy-five experts from 43 WMO Member countries attended. The list of participants is provided in
Appendix A to this report.
1.2
The president of the Commission, Dr D. J.
Gauntlett, declared the session open at 10.0 a.m. on
Tuesday 5 April 1994 and invited Professor G. O. P.Obasi,
Secretary-General of the World Meteorological OrganiZation, to say a few words of welcome and introduction.
Professor Obasi stated that it was indeed an
1.3
honour and a privilege for him to address the participants at the opening of that important session of the
Commission for Atmospheric Sciences (CAS). He
welcomed the participants to the session and to Geneva,
particularly those from new WMO Member countries
represented for the first time at a CAS session. He felt sure
they would make a valuable contribution to the work of
the Commission, which would also substantially benefit
from their participation.
1.4
Commenting on the inter-sessional period,
Professor Obasi stated that the Commission had made
important progress in addressing issues related to its
terms of reference and those of global concern. In that
respect, he wished to put on record both the appreCiation
of the World MeteorolOgical Organization and his own to
the preSident, Dr D. J. Gauntlett, and the Vice-president,
Dr A. Divino Moura, for their effective and forward-looking leadership. He also expressed his gratitude for the
in-depth report on the Commission's activities submitted
by the president to the forty-fifth session of the Executive
Council. He also thanked the chairpersons and members
of the CAS working groups, the individual rapporteurs,
and all those who had made an effective contribution to
the work of the Commission during the period. He
acknowledged in particular the valuable contribution of
the CAS Working Group on Environmental Pollution and
Atmospheric Chemistry in its activities related to the
monitoring and assessment of the effects of the effluents
from the fires of the oil wells in the Gulf on regional and
global weather and climate.
The Secretary-General recalled that the
1.5
Eleventh World Meteorological Congress, held just a year
after the Commission's tenth session in Offenbach (April
1990), had, in its consideration of the Third Long-term
Plan, decided to rename the former Research and
Development Programme as the Atmospheric Research
and Environment Programme. The new designation
better reflects and highlights WMO's contribution to
atmospheric aspects of environmental issues. In addition,

the plan for the Programme had formed the basis of the
work of the Commission during the inter-sessional
period.
Professor Obasi pointed out that a major
1.6
global event whose outcome had important implications
for the work of the Commission was the United Nations
Conference on Environment and Development, which
had been held in Rio de Janeiro in June 1992. Chapter 9
of the action programme Agenda 21, dealing with the
protection of the atmosphere, and Chapter 31, dealing
with science and technology, contain issues of relevance
to the terms of reference of the Commission. Furthermore he noted that UNCED stressed the need for:
(a)
Promoting research related to atmospheriC
processes;
(b)
Ensuring the development of the Global Climate
Observing System (GCOS) and the Global
Atmosphere Watch (GAW)i
(c)
Promoting cooperation between relevant governmental and non-governmental organizations in
the development or strengthening of systems for
the detection and prediction of changes in the
atmosphere.
1.7
The interest of the world community in the
Global Atmosphere Watch, Professor Obasi indicated,
arose from the fact that it is the only worldwide longterm observing system for monitoring the composition
and physical characteristics of the atmosphere and the
biosphere. The availability of observations from GAW
stations had enabled WMO to take a number of initiatives including the issuance, on a near-real time basis, of
bulletins on the status of the ozone layer in the Antarctic
and Arctic regions. In view of its leading role in this field,
WMO had been entrusted with the responsibility of
implementing projects related to environment monitoring funded by the Global Environment Facility, which is
being managed by the World Bank, UNDP and UNEP.
The projects concerned are: (i) Global MonitOring of
Greenhouse Gases including Ozonei and (ii) the
enhancement of measurements of ozone and UV-B in the
southern part of South America. The contribution by the
GEF to the two projects is estimated at US $6.7 million.
1.8
Professor Obasi, commenting briefly on a few
of the items listed on the agenda, stated that weather
forecasting remained the central activity of the national
Meteorological Services. The Significant progress made
during the last two decades through numerical weather
prediction (NWP) models had led to major improvements in short- and medium-range weather forecasts.
While this development had led to a notable enhancement in the capabilities of some national Meteorological
Services to produce reliable weather prediction, there
were still a Significant number of Services, especially in
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the developing countries, which did not have access to
such products and were unable to benefit from such
advances. Given the continued decline in the cost of
computers, the Commission should focus during its next
inter-sessional period on ensuring that national
Meteorological Services in the developing countries had
the necessary expertise to introduce limited-area forecast
models in their operational work. Considering longrange weather forecasting, the WMO Statement on the
subject adopted during Eleventh Congress formed the
basis for further coordinated development. In the middle
latitudes, the principal emphasis had been on monthly
weather forecasting through increasing use of dynamical
models, while in the tropics there was the additional
potential predictability on the seasonal and interannual
time scale, associated with such phenomena as the
EI Nino/Southern Oscillation. During the next intersessional period, the Commission was encouraged to
focus attention further on the development of long-range
weather forecasting, which was bound to yield substantial socio-economic dividends in all Member countries.
The Commission's attention was also drawn to a World
Conference on Natural Disasters being organized in
Yokohama, Japan, to review the progress made in the
activities of the International Decade for Natural Disaster
Reduction. As about 80 per cent of natural disasters are of
meteorological and hydrological origin, it is important to
intensify efforts in the improvement of forecasting
techniques of the intensity, duration and frequency of
the occurrence of extreme events such as tropical
cyclones, floods, tornadoes, dry spells and droughts.
1.9
Before leaving the topic of weather predic- .
tion, the Secretary-General drew attention to one of tlle
challenges confronting the World Meteorological
Organization during the current financial period. This
related to the issue of the free exchange of meteorological
data. The forty-fifth session of the Executive Council
approved some guidelines which had been disseminated
to all Members the previous year. In view of the
Commission's responsibilities for weather prediction
research, the Secretary-General urged that the subject be
seriously addressed in order to identify the possible
implications of such guidelines for the data required for
research.
1.10
The field of weather modification is another
area where, Professor Obasi stated, substantial progress
could yield important dividends to WMO Member countries. During the inter-sessional period, the Commission
had provided the required expertise which continued to
ensure that WMO Members take full cognizance of developments in that area. In 1992, the Executive Council
approved revised proposals on both the "WMO Statement
on the Status of Weather Modification" and the
Guidelines for Advice and Assistance Related to the
Planning of Weather Modification Activities.
1.11
Another area which required the attention of
the Commission was that of capacity building. Professor
Obasi stated that some positive steps had been taken by
the Commission some years previously when several
activity centres were identified in specific areas of

research in tropical meteorology. The Commission, he
stated, should now consider associating with regional
institutions such as the African Centre of Meteorological
Applications for Development, located in Niger, and the
specialized ASEAN Centre, located in Singapore. In addition to these Regional Centres, there were national
institutions and university departments in developing
countries that were also engaged in activities of relevance
to the terms of reference of the Commission.
Strengthened collaboration with these centres and institutions would result in increased recognition of the
contribution of the Commission in atmospheric science
research and in air pollution and other environmental
activities. In this connection, he was pleased to report
that WMO had been entrusted to implement a capacity
building project in Central and South America termed
Inter-American Institute for Global Change Research
funded through the Global Environmental Facility.
1.12
The broadening of cooperation with other
relevant international programmes and bodies will also
ensure mutual benefits and will enrich the Commission
with multidisciplinary expertise. In this connection,
Professor Obasi expressed his appreciation at the present
cooperation between the Commission and ICSU in the
implementation of the International Geosphere-Biosphere
Programme (IGBP), with bodies such as the International
Association of Meteorology and Atmospheric Sciences
(lAMAS), and with institutions such as the International
Centre for Theoretical Physics in Trieste.
1.13
The recommendations that the Commission
would make during the session, Professor Obasi said,
including those with respect to the relevant parts of the
Fourth WMO Long-term Plan for 1996-2005, would
constitute important input to the work of the Twelfth
World Meteorological Congress, which would meet in
1995. Looking to the future, the Commission should
place increased emphasis on activities that would yield
tangible results at regional and national levels. The
Secretary-General mentioned a few of these and hoped
the Commission would also identify others in the course
of the session. In particular, he urged the Commission to:
(a)
Undertake specific activities that would lead to
tangible enhancement of the capabilities of the
national Meteorological Services of developing
countries, especially in the area of limited-area
numerical weather. prediction techniques;
(b)
Provide for greater focus on research in weather
forecasting on all time and space scales and, in
particular, on long-range forecasting;
(c)
Develop appropriate mechanisms to ensure the
effective participation of scientists from all regions
in all aspects of the work of the Commission.
This may be achieved to a large extent through
closer collaboration with the relevant subSidiary
bodies of regional associations and with regional
specialized centres including relevant national
institutions and universities;
(d)
Encourage research, especially in developing countries, and give high priority to technology transfer
and capacity building;
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Develop new and innovative approaches to ensure
that national Meteorological Services have access to
the latest research and guidance information material
for ready application to sustainable development;
(f)
Identify the implications of the proposed guidelines on the exchange of meteorological data to
weather prediction research.
1.14
Professor Obasi concluded by wishing all
participants an enjoyable stay in Geneva and a most
successful and productive session.
1.15
The president of the Commission, Dr Gauntiett,
thanked the Secretary-General for his kind words of
welcome and for sharing his comprehensive thoughts on
some of the major issues which presently confronted
international meteorology and CAS in particular. The
president commented further that Professor Obasi's remarks
came as a timely reminder of the many challenges and of
some of the key issues that would need to be addressed
during the course of the session.
1.16
In responding to those challenges, the president believed, it was reassuring to recall that, historically,
CAS had often been at the forefront of major scientific
issues and especially those dealing with environmental
aspects. For example, international procedures for the
regular monitoring of ozone and carbon dioxide had
been established by the Commission long before the
problems of ozone depletion and the enhanced greenhouse effect became issues of major public concern.
1.17
In looking to the future, the president shared
the views of the Secretary-General concerning:
(a)
The need further to develop systems such as the
Global Atmosphere Watch (GAW) and the Global
Climate Observing System (GCOS) for the early
detection of climate fluctuations and the promotion
of improved understanding of climate processes;
(b)
The opportunities available further to enhance the
predictive capability of national Meteorological
and Hydrological Services;
(c)
The importance of ensuring that those benefits
were made available to all nations;
(d)
The critical importance of the new scientific and
policy initiatives stemming from UNCED.
The president stated that he looked forward to reporting on
the outcome of the Commission's deliberations on those
issues at the next session of the WMO Executive Council.
1.18
The president concluded by expressing the
Commission's gratitude to those involved in the preparation of the material arrangements for this session. He was
very concious of the heavy workloads that had been
placed on the Secretariat, especially over the past few
months, as a result of the close juxtaposition of a number
of sessions of technical commissions and regional associations and of specialist technical meetings. Nevertheless,
he believed that CAS commenced its deliberations well
prepared and that was due in no small part to the assistance received from the Secretariat. Finally, Dr Gauntlett
ended his remarks by thanking the Secretary-General for
his comments which he said would add valuable
perspective to the many issues which would be discussed
at the session.
(e)

2.
2.1

ORGANIZATION OF THE SESSION (agenda item 2)
CONSIDERATION OF THE REPORT ON CREDENTIALS

(agenda item 2.1)
The representative of the Secretary-General reported to
the Commission on the status of the credentials received.
In accordance with General Regulation 22, the
Commission agreed to accept the credentials of the delegates named in the list prepared by the representative of
the Secretary-General. It was considered unnecessary to
establish a Credentials Committee.
2.2
ADOPTION OF THE AGENDA (agenda item 2.2)
The Commission adopted the agenda, which is reproduced as Appendix B to this report.
2.3

EsTABLISHMENT OF COMMITEES (agenda item 2.3)

NOMINATION COMMIITEE

2.3.1
In accordance with General Regulation 24, a
Nomination Committee was established consisting of
Dr V. N. Dyaduchenko (Russian Federation), Convener,
and Dr E. MUller (Germany).
COORDINATION COMMITTEE

2.3.2
In accordance with General Regulation 28, a
Coordination Committee was set up composed of the
preSident, the chairmen and co-chairmen of the two
working committees, and the representative of the
Secretary-General.
WORKING COMMITTEES

2.3.3
Two working committees were set up to
examine in detail specific agenda items:
•
Committee A to deal with agenda items 5, 6 and
10. Dr R. S. Greenfield (USA) served as chairman
and Mr J.-P. Chalon (France) as co-chairman;
•
Committee B to deal with agenda items 4, 7 and 8.
Dr P. J. Mason (United Kingdom) served as chairman and Dr D. Devenyi (Hungary) as co-chairman.
The Commission agreed to discuss items 3, 9 and 11 as a
Committee of the Whole.
COMMITTEE FOR COORDINATING PROPOSALS FOR
RAPPORTEURS AND MEMBERSHIP OF WORKING GROUPS

2.3.4
A committee for coordinating proposals for
rapporteurs and membership of working groups was
established consisting of the president, Dr P. Merilees
(Canada), Dr Ma Henian (China), Dr A. A. Ibrahim
(Egypt), Dr Y. Yamagishi Gapan), Dr V. N. Dyaduchenko
(Russian Federation), Dr J. M. Cisneros (Spain) and
Dr R. D. McPherson (USA).

(agenda
item 2.4)
2.4.1
Under this agenda item, the Commission
decided on its working hours. It agreed that the decisions
arrived at for each agenda item would be recorded in the
general summary of the work of the session.
2.4.2
In the absence from the session of the vicepreSident, it was also agreed that Dr P. Merilees (Canada)
would assist the president, as appropriate, in the chairing
of the Committee of the Whole.
2.4

OTHER ORGANIZATIONAL MATTERS
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3.

GENERAL SUMMARY
REpORT OF THE PRESIDENT OF THE
COMMISSION (agenda item 3)

3.1
The Commission noted with appreciation the
report by the president of CAS on the Commission's
activities since its tenth session. The Commission was
especially pleased to hear of the excellent progress being
achieved in the implementation of the Global
Atmosphere Watch (GAW) and the growing contribution
that GAW was making to a broad spectrum of important
environmental issues. Some other highlights in the president's report included an outline of important progress
being achieved in weather forecasting research at various
timescales; support for a variety of climate research activities, especially model intercomparison studies; the
continuing strong interest of Members in a broad spectrum of weather modification projects; and the emphasis
given to technical education and the participation of
developing countries in the Commission's scientific
activities. The Commission also noted with appreciation
the tropical cyclone research activities under the Tropical
Meteorology Research Programme (TMRP), particularly
with regard to international programme and field experiments on tropical cyclone motion and collaboration
with ICSU on the tropical cyclone disaster study under
the IDNDR.
3.2
In addition to an overview of the Commission's recent activities, the president also outlined the
major scientific opportunities and policy items which
would shape future programme priorities. He particularly
stressed the Significant contribution that CAS could make
to major new initiatives such as the Global Climate
Observing System (GCOS) and the need for close coordination with other major research programmes (e.g.
WCRP, IGBP).
3.3
A summary was also presented by the president of the Commission of the major outcomes of a
session of the CAS Advisory Working Group held in
September 1992. These included a recommendation by
the Advisory Working Group for a revision of the
Commission's terms of reference in order to give greater
prominence to its responsibilities with respect to GAW
and to establish a clear role for its involvement in climate
research activities, bearing in mind the role of the World
Climate Research Programme. Mter an in-depth discussion of the proposed text, the Commission agreed on a
new version of the Commis.sion's terms of reference. The
new proposal appears in Annex I to this report and will
be submitted to the Executive Council and Congress for
approval.
3.4
In considering the president's report, the
Commission noted that the advances in atmospheric
sciences research were dependent upon the principle and
practice of unrestricted exchange of data and information for research purposes throughout the scientific
community. Further, exchange of research progress and
knowledge within the scientific community worldwide
was vital. The Commission urged that all Members
adhere to these principles and practices.
3.5
Noting the valuable work carried out by the
CAS Advisory Working Group, the Commission agreed

that the group should be re-established with the same
terms of reference and adopted Resolution 1 (CAS-XI) Advisory Working Group of the Commission for
Atmospheric Sciences.

4.

GLOBAL ATMOSPHERE WATCH (GAW)

4.1

ENVIRONMENTAL POLLUTION AND ATMOSPHERIC

(agenda item 4)
CHEMISTRY (agenda item 4.1)
4.1.1
The Commission noted the report submitted by its Working Group on Environmental
Pollution and Atmospheric Chemistry, which also serves
as an Executive Council Panel of Experts. It commended
the members of the group, especially the chairman,
Dr D. M. Whelpdale, for all their activities involving the
various aspects of environmental pollution and atmospheric chemistry and for their success in increasing the
credibility of WMO environmental monitoring efforts.
4.1.2
On the basis of this report, the Commission
made comments and recommendations concerning environmental pollution and atmospheric chemistry
activities which are summarized in the following paragraphs.
4.1.3
Information concerning the pending establishment of additional GAW stations at recommended
locations was welcomed by the Commission. The new
global stations in Algeria, Argentina, Brazil, China,
Indonesia and Kenya, when operational, will fill some
major gaps in the present global coverage and the
regional stations established in the Gulf Region (Egypt,
Iran and Pakistan) will serve both national and regional
purposes. The regional programmes of measurements
recommended, namely the standard meteorological
parameters, tropospheric ozone, preCipitation chemistry,
solar radiation, UV-B radiation, flask sampling for
methane and carbon monoxide, aerosol composition,
total ozone and aerosol black carbon, were considered
suitable. The idea that measurement programmes should
be undertaken primarily when they are of significant
interest to Members nationally or regionally, and when
the scientific and technical capability exists, was considered realistic. Information that activities were under way
to augment GAW-G0 3 0S ozone and UV-B measurements
in the southern part of South America was also
welcomed. The Commission, noting the action taken by
Japan in initiating the observations of CO 2 and methane
by sampling air in the upper atmosphere on north-south
regular flights, encouraged expansion and development
of this activity and recognized the importance of introducing further space-based observations and promoting
observations by research vessels.
4.1.4
The development and implementation of the
concept of "twinning" was fully endorsed by the
Commission. In this manner it was perceived that the
education and training aspects stressed by the tenth
session of the Commission would be realized. In
addition, the Commission noted with satisfaction the
substantial amount of guidance material being produced
under the GAW programme and recommended that this
activity continue. It recognized the importance of
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education and training as an integral part of the
quality-assurance component of GAW. The Commission
endorsed the proposed education activity developed
jointly with IGBP/IGAC, IGBP/START and a number of
other organizations addressing the need for academic
capacity building in less-developed countries, e.g. the
Budapest Training Courses on Background Atmospheric
Composition Measurements.
4.1.5
The Commission strongly supported the
efforts devoted to improving the quality, completeness
and timeliness of GAW data. The establishment of the
Quality Assurance/Science Activity Centre (QA/SAC) for
Europe and Mrica in Germany, sponsored by the German
Government, was considered exemplary. The Commission also welcomed Japan's offer to establish a
QA/SAC for Regions II and V with, initially, a limited
programme. Other Regions conSidering similar action
were urged to follow these examples. Similarly, the
expansion of existing or the establishment of new World
Data Centres was also considered exemplary. WMO now
has a World Data Centre for Greenhouse Gases-Tokyo
Gapan), a World Ozone and Ultra-violet Data CentreToronto (Canada), and will soon have a World Data
Centre for Aerosols-Ispra (Italy). The Commission also
welcomed the Russian effort to establish in the near
future an international centre on operational analysis of
the state of the ozone layer, to be located in Dolgoprudny
(Russian Federation).
4.1.6
The GAW measurement priorities stressed by
the EC Panel of Experts/Working Group and endorsed by
the Commission include the continued high priority
accorded to greenhouse gases and ozone. More attention
needs also be given to vertical ozone distribution,
particularly in the tropics and southern hemisphere, to
aerosol parameters and to organic and metal species.
4.1.7
The Commission expressed its satisfaction
with the action taken in collaboration with the
ECE/UNEP/WMO Cooperative Programme on the
Monitoring and Evaluation of Long-range Transmission
of Air Pollution in Europe (EMEP) where WMO, as the
agency responsible for meteorological aspects, had
conducted a review of the meteorological aspects of
Phase IV (Sofia, October 1989) and, with the participation of the Working Group/EC Panel of Experts, was
leading a comprehensive review of the EMEP Meteorological Synthesizing Centres. It encouraged further
collaboration with EMEP and with the acid deposition
programmes being conducted in North America.
Continued involvement to evaluate and improve
modelling of pollution dispersion in collaboration with
ECE and IAEA in such projects as the Atmospheric
Transport Model Evaluation Study (ATMES) and the
European Tracer Experiment (ETEX) was also encouraged.
4.1.8
The continuation of efforts of the EC Panel of
Experts/Working Group to oversee the work of the Group
of Experts on the Scientific Aspects of Marine Pollution
(GESAMP) on the interchange of pollutants between the
atmosphere and the oceans, whose projects include
atmospheriC inputs of trace species to the world oceans,
climate change aspects of air-sea exchange processes, and
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modelling and monitoring of atmospheriC pollution
inputs to the regional seas, was encouraged. The
Commission also encouraged the cooperation between
the Executive Council Panel of Experts/CAS Working
Group on Environmental Pollution and Atmospheric
Chemistry with international bodies in charge of the
protection of regional seas (Le. the Helsinki Commission,
the Paris and Oslo Commissions, etc.).
4.1.9
Concerning integrated monitoring, the data
and information required to improve understanding of
the behaviour of the atmosphere and its interactions
with the oceans and the biosphere, and to enable future
states of the Earth's system to be predicted, the
Commission supported the contact made with UNEP and
ECE to coordinate relevant integrated monitoring
activities. It acknowledged the agreement that had been
reached for GAW to serve as the atmospheric component
of an integrated monitoring system, to co-locate GAW
and ecosystem monitoring sites where possible and to
make GAW stations qnd measurements available to
scientists involved in ecosystem research, and fully
concurred with this action.
4.1.10
The Commission took note of the efforts of
the EC Panel of Experts/Working Group to establish,
maintain and/or increase contact with WMO constituent
bodies. The close cooperation established with the Joint
Scientific and Technical Committee GSTC) and the
Director of the Global Climate Observing System (GCOS)
in developing the role for GAW in this new system is one
example of this. Similarly, the continued involvement of
the EC Panel of Experts/Working Group members in the
regUlar state-of-the-science assessments of stratospheric
ozone in collaboration with the International Ozone
Commission and NASA, the state-of-the-science assessment of acid deposition funded by UNEP, and the initial
steps taken to investigate the feasibility of a new scientific assessment of the integrated oxidation rate of the
atmosphere in collaboration with the International
Global Atmospheric Chemistry Programme (IGAC) are
examples of contacts made with other international
organizations, agencies and programmes which are
encouraged by the Commission. Efforts to keep informed
of the work of other international organizations related
to GAW and to advise WMO on the policy implication
for the Organization of their relevant decisions should
continue. One example is the collaboration involving the
use of and access to geophysical data, with ICSU and
IGBP, which, like WMO, are involved in the operation of
global databanks. The Commission noted the potential
of cooperating with the European Environment Agency
and its related information and observation network for
improving the harmonization, availability and dissemination of data on the state of, and pressures on, the
environment on all scales in Europe.
4.1.11
Concerning future activities, the Commission
expressed its satisfaction and complete support of those
proposed by the EC Panel of Experts/Working Group
and, by its Recommendation 1 (CAS-XI), re-established
its Working Group on Environmental Pollution and
Atmospheric Chemistry. In doing so the Commission
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stressed that the selection of the EC Panel of Experts/
Working Group members/rapporteurs is based on their
expertise in specific fields of responsibility. It requested
that the Executive Council favourably consider th.e
re-establishment of this group as a joint EC Panel of
Experts/CAS Working Group in order to improve
coordination of the WMO environmental activities and
to permit the Organization to properly discharge its
responsibilities of advising on and coordinating all
aspects of atmospheric environmental issues. It called
upon Members to provide the services of their experts for
specific expertise and assistance, as the need arises, and
to respond favourably to any requests made by the EC
Panel of Experts/CAS Working Group.
4.1.12
The Commission noted that there was
increasing activity by Members in the measurement and
monitoring of ultraviolet radiation (UV) through the
GAW programme and in other contexts. The Commission also noted an increasing desire of Members to
introduce UV forecasting programmes such as had been
operating in Canada since 1992 and that EC-XLIV had
endorsed the addition of UV products to the series of
public weather services for which WMO provides standards. Considering the need for standards in reporting
and forecasting UV amounts, the Commission was of the
view that a suitable process should be put in place to
establish the standards, reqUirements and instrument
specifications for national UV programmes. Such a
process must involve the cooperative efforts of CAS, CBS
and CIMO. The developing countries should be assisted
with the UV instrumentation.
4.2

TRANSPORT AND DISPERSION OF ATMOSPHERIC

(agenda item 4.2)
4.2.1
The Commission noted with interest the
information provided concerning the transport and
dispersion of atmospheric pollutants. It commended
those countries which had participated in the
completed Atmospheric Transport Model Evaluation
Study (ATMES) and encouraged those currently
involved in the successor to ATMES, the European
Tracer Experiment (ETEX). It was considered that their
efforts had been, and would be, beneficial to all, the
development of predictive capabilities being essential in
order to take appropriate action and to issue timely
warnings in the event of an accidental release of
pollutants into the atmosphere.
4.2.2
The four phases of ETEX as outlined were
considered necessary to conclude the experiment
successfully. The Commission therefore supported the
endeavour and urged Members to contribute and/or
participate where possible. In particular it encouraged
participation in the forthcoming workshops. It was also
recommended that the Executive Council Panel of
Experts/CAS Working Group on Environmental Pollution
and Atmospheric Chemistry continue its coordinating
role in support of this activity, in cooperation with the
WMO Commission for Basic Systems, bearing in mind
the latest responsibility in the field of operational
environmental emergency response centres.
POLLUTANTS

OZONE MONITORING AND RESEARCH (agenda
item 4.3)
4.3.1
The Commission expressed its appreciation
to the Secretary-General for the informative document
submitted describing the many ozone-related activities
which had taken place since its tenth session. It especially welcomed the assurance that the Organization
remained in the forefront of ozone activities, being
recognized as the agency within the United Nations
system responsible for working with governments to
provide authoritative scientific information and advice
on the state and behaviour of the Earth's atmosphere and
climate. In particular, the Commission expressed its satisfaction in learning that WMO, in collaboration with the
Ozone Commission of IAMAS/ICSU, had been instrumental in providing the information used as a basis for
the scientific discussion which had led to introducing
stricter targets in the Montreal Protocol, which could
considerably advance the established reduction and
phase-out dates of the harmful substances that deplete
the ozone layer. It noted with concern, however, that
there was unequivocal evidence that there had been a
significant decline in total column ozone over the northern and southern hemisphere mid-latitudes during the
past two decades, as well as the spectacular annual ozone
losses during the Antarctic spring. It was recognized that
ground-based and satellite observations were essential to
this activity.
4.3.2
The Commission noted the records established concerning the austral spring Antarctic ozone
hole, which showed that during the 1992 event the
ozone hole started at an earlier date than ever before,
covered the largest area ever and reached the lowest
values ever recorded, only to be surpassed in 1993, which
also had the distinction of having the longest-lasting
ozone hole. Those GAW-G0 30S stations in the Antarctic
cooperating at the initiative of the tenth session of the
Commission to provide the data upon which these
records were based were commended for their efforts.
The transmission of an analysis of this information on a
near-real-time basis in plain language, via bulletins
distributed through the GTS, was considered extremely
useful, as was the near-real-time collection of ozone data
for the preparation of daily total ozone maps during the
northern hemisphere winters, for which all participating
GAW-G0 30S stations were commended. The northern
winter-spring of 1992-1993 featured one of the lowest
total ozone columns observed; 1993 winter values were
close to normal, but spring values showed noticeable
deficiencies over Europe and Asia. The Commission
also noted the importance of satellite ozone measurements as a major contribution to compiling the ozone
advisories.
4.3.3
The Commission re-emphasized the request
of the forty-fifth session of the Executive Council that the
Secretary-General"ensure that the issue of the Austral
Spring Antarctic Ozone Bulletins as well as the preparation of near-real-time northern hemisphere ozone maps
during the December-March period and information of
ozone-related issues be continued as a regular activity"

4.3
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and supported the action taken by the Secretary-General.
It expressed its appreciation to the Laboratory of
Atmospheric Physics, University of Thessaloniki (Greece)
for serving as provisional WMO Centre for Total Ozone
Mapping for the northern hemisphere. It appealed to
those Members who so far had been unable to submit
their ozone data in time, to do so.
4.3.4
The Commission noted the continuous efforts
to expand, upgrade and maintain instrumentation in the
G0 3 0S in direct response to the call by UNCED in its
Agenda 21. While commending all involved for their
efforts, the Commission requested that those efforts be
extended to ensure that all ozone spectrophotometers
receive regular inspections and calibrations at least once
every two years, and that periodic comparisons of the various types of ozonesondes used in G0 30S also be planned.
4.3.5
The Commission expressed satisfaction in learning that Canada had begun to act as a World Data Centre for
UV by combining activities with those of the existing Ozone
Data Centre which it had operated since 1960, thus creating
the WMO World Ozone and Ultraviolet Data Centre in
Toronto. UV data collection had commenced with the
submission of data by Canada and Japan. The Centre has
facilities to accept and dispatch data through electronic mail.
4.3.6
The Commission noted that, in order to
ensure the highest quality of data in the World Ultraviolet
Data Centre (WUDC) in Toronto, Canada, it is essential
that the data submitted be accompanied by a sponsorship
statement describing the nature, calibration, quality
control and measurement accuracy applying to all data
from a given source, for both high spectral resolution and
broad band measurements. The statement, which is to
remain with the data, should be provided by the scientist
or scientific organization accountable for these matters.
4.3.7
The Commission welcomed the expansion of
GAW-G0 3 0S to include total ozone monitoring stations
established on Minamitorishima Island by the Japan
Meteorological Agency (1994), in Lagos by the
Meteorological Department of Nigeria (1993), and in
Slovakia in 1993, in addition to those that will be established using GEF funding (Le. in Algeria, Argentina,
Brazil, China, and Indonesia). The collaboration between
Singapore and Indonesia concerning total ozone, with
the assistance of Australia, was approved. The news that
additional ozone and UV stations were to be established
in the "Cone Countries" (Argentina, Brazil, Chile,
Paraguay and Uruguay) of South America was also
welcomed. The Commission expressed its gratitude to
the countries in which such expansion had taken, or was
to take, place and its appreciation to those individuals
who had been involved. It noted the continued development of the Network for Detection of Stratospheric
Change (NDSC) towards full operational status, which
will make a major contribution to GAW-G0 30S. Several
delegates presented information on national plans for
ozone research and monitoring.
4.3.8
Resources for the expansion and maintenance
of GAW-G0 3 0S, as well as for maintaining the near-realtime bulletins, maps and analysis, are essential if WMO
is to continue in the forefront of ozone activities. The

Commission recognized that funding requirements include
not only instrumentation but also meetings and expert
services, and realized that extrabudgetary resources (UNEP,
GE~ Special Fund for Climate and Environmental Studies)
would need to be judiciously used and increased if WMO is
to remain as the responsible agency within the United
Nations system as regards scientific matters concerning
ozone. To facilitate fulfilment of all ozone-related tasks, the
Commission charged its Working Group on Environmental
Pollution and Atmospheric Chemistry, in cooperation with
the Ozone Commission of IAMAS/ICSU, the IGAC
GLONET programme and other organizations, to provide
advice and guidance.
4.4

CONTRIBUTION TO THE GLOBAL CLIMATE

OBSERVING SYSTEM (agenda item 4.4)
4.4.1
It was noted with satisfaction that the
Commission, through its Working Group on Environmental Pollution and Atmospheric Chemistry as the focal
point for the Global Atmosphere Watch (GAW), is in the
forefront of activities concerning contributions to the
emerging Global Climate Observing System (GCOS), the
new major WMO, ICSU, UNEP and 10C initiative
approved by the Eleventh World Meteorological
Congress. The GAW contribution is considerable and
could be greatly enhanced as the following paragraphs
imply. In turn, the GAW programme would benefit from
the interactions with GCOS.
4.4.2
At present, the chemical species measured on
a routine basis within GAW and which are of high priority for the study of climate variability and change include
vertical profile and column ozone as well as surface
measurements of the various radiatively active gases
(ozone, carbon dioxide, nitrous oxide, methane, and
the chlorofluorocarbons (and related species such as
hydrogenated fluorocarbons and halons)). Standard
meteorological parameters are also observed and other
programmes provide routine measu.rements, for example
satellite measurements of stratospheriC aerosols (e.g.
Stratospheric Aerosol and Gas Experiment (SAGE)).
4.4.3
The Commission noted the need for
enhancement of the existing operational programme
within GAW in support of GCOS. Measurements of the
vertical distribution of water vapour, which are very difficult to carry out in the high troposphere and lower
stratosphere, and measurements of aerosol properties,
which are as yet incomplete, were considered to be of
particular importance. It was suggested that such
measurements be undertaken at selected GAW global
stations where capabilities exist, taking into account
similar initiatives under the GEWEX programme.
4.4.4
In addition, the Commission indicated that
other elements were considered to have high priority for
climate studies, but required further definition. These
included certain chemical compounds and radiation
parameters strongly affecting photochemical reactions
occurring in the troposphere and thus having a determining impact on the atmospheric lifetimes of many
trace gases. Their accurate measurement could be made
over a long period of time at a limited number of GAW
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stations. The chemical species to be measured include
carbon monoxide, non-methane hydrocarbons, hydrogen and organic peroxides, as well as nitrogen and
sulphur species. The measurement of other properties of
aerosols, including light-scattering coefficient, angular
scattering phase function, and light-absorption coefficient, was envisaged. Also to be measured was solar
radiation in the near UV with a spectral resolution of
about 0.5 nm.

5.

WEATHER PREDICTION AND TROPICAL
METEOROLOGY RESEARCH (agenda item

5.1

SHORT-RANGE WEATHER PREDICTION RESEARCH

5)

(agenda item 5.1)
5.1.1
The Commission noted with appreciation the
report of the chairman of the Group of Rapporteurs on
Short-range Weather Prediction Research and highly
commended the work accomplished by the group and its
chairman.
5.1.2
The Commission recalled the establishment
of a series of priority study projects under the Short- and
Medium-range Weather Prediction Research Programme
in order to keep under review and focus attention on
areas of particularly rapid and important development.
The projects are as follows:
Study Project I: Data assimilation with emphasis on
data from satellite and other advanced
observing systems;
Study Project II: Limited-area weather prediction
modelling;
Study Project III: Regional weather phenomena studies:
(a)
Mediterranean cyclones;
(b)
Severe weather phenomenological studies;
Study Project IV: Objective interpretation methods;
Study Project V: Very short-range forecasting.
5.1.3
The Commission noted that implementation
of these study projects was being undertaken by activity
centres established on a voluntary basis. The responsibilities laid down for an activity centre are:
(a)
To focus on specific aspects of benefit to the
Commission, and to inform Member countries
annually about their activities;
(b)
To make data sets and computer programs available for other users and have them documented in
a standardized way;
(c)
To invite visiting or seconded scientists;
(d)
To organize workshops/courses and prepare
technical reports and/or other comprehensive
publications;
(e)
To assist other users in adopting numerical systems.
5.1.4
The Commission expressed appreciation to
those countries which had volunteered to undertake the
responsibilities of activity centres. These were: Canada,
France, and the USA - Study Project I; China, Germany,
Japan, Norway, the USA and Yugoslavia - Study Project
II; Bulgaria,· China, Egypt, Italy and Spain Study
Project III; France, Switzerland and the USA - Study
Project IV; Australia, Canada, Czech Republic, Japan,
Sweden, United Kingdom and the USA Study Project V.

The Commission urged that all activity centres make
every effort continuously to foster advances in shortrange weather prediction research.
5.1.5
The Commission noted with satisfaction the
active contribution of the Meteorological Centre in
Palma de Mallorca, of the Spanish National Institute of
Meteorology, to the Project on Mediterranean Cyclones
Study and declared this centre a regional research activity
centre for western Mediterranean cyclones. The Centre's
role would be to collect and exchange research results,
create research databanks and issue regular bulletins for
the scientific community.
5.1.6
The Commission noted with satisfaction the
development of the ALADIN NWP project set up by the
national Meteorological Services of Austria, Bulgaria,
Czech Republic, France, Hungary, Morocco, Poland,
Romania, Slovakia and Slovenia. It recognized the rather
new concept of this cooperation, based on technology
transfer and capacity building as well as on mutually
benefiting concrete objectives. It advised other Members
to consider this approach when dealing with similar
problems, especially when the resources available in each
country do not allow the problem to be treated in its
entirety.
5.1.7
While short-range NWP is improving steadily
and should continue to do so, weather forecasters will
continue to play an essential role as the interpreters of
NWP products. Accordingly, the Commission emphasized that national Weather Services should pay
particular attention to:
(a)
The training in the use and interpretation of NWP
outputs;
(b)
The presentation of NWP output (e.g. visualization
packages);
(c)
Short-range NWP systems capable of alerting forecasters of the need for upgraded effort in VSRF in
potentially severe weather situations;
(d)
The systems by which NWP output can aid the
forecaster in understanding a particular event (e.g.
links to conceptual models).
5.1.8
Taking into account the important and rapid
new developments in data assimilation techniques, the
Commission agreed with the proposal of the Group of
Rapporteurs on Short-range Weather Prediction Research
that the specific problem of data assimilation in limitedarea models and stretched coordinate models should be
addressed at the forthcoming WMO International Symposium on Assimilation of Observations in Meteorology and
Oceanography. The Commission welcomed the offer of
Japan to host this meeting at the Headquarters of the Japan
Meteorological Agency from 13 to 17 March 1995.
5.1.9
Concerning the adjoint technique, several
important points have to be emphasized:
• Any direct model and its adjoint have to be developed
simultaneously; and the development of software
tools for this action should be strongly encouraged;
• The physical phenomena associated with observed
processes are still to be represented in the direct
model, in order to provide the framework for the
adjoint technique;
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• The use of the adjoint technique does not suppress the
need to acquire and model a priori information about
forecast and measurement errors.
All these facts are resulting in increasing complexity of
the NWP systems, a fact that should be taken into
account in planning new projects. As another consequence of that evolution, stronger interconnection
between data assimilation and forecasting steps is
apparent. Consequently, model verification procedures
should be gradually shifted towards directly observed
data.
5.1.10
The Commission expressed the wish that
WMO encourage and help Members to coordinate their
efforts in acquiring, exchanging and validating physiographic data, whose importance in short-range mesocale
forecasting will increase as more and more sophisticated
parameterization schemes are used in models of finer and
finer scale. In this connection, the Commission noted
the activities of the CORINE project of the European
Environment Agency in the harmonized collection,
processing and dissemination of such data.
5.1.11
The Commission was pleased to note the
preparation, publication and wide distribution of a variety of technical reports under the Weather Prediction
Research Programmes. These technical reports, including
the annual progress reports on numerical weather prediction, serve the need of rapid and timely exchange of
research results among Members in ways in which standard/review journals do not. Continued efforts should be
made to have these reports published and distributed as
quickly as possible. The annual progress reports should
continue to be made available at the beginning of each
year.
5.1.12
The Commission stressed the importance of
intercomparison between limited-area models and
stretched coordinate models and expressed its full support
for the COMPARE project, set up to organize and
coordinate comparison activities of mesoscale prediction
and research experiments. The implementation of this
project will continue to contribute to the further
improvement of our understanding and predictive
capability on the mesoscale. The Commission also
approved the suggestion to include, in model intercomparisons, consideration of methods of sea-level
pressure reduction, with the intent to establish an
internationally accepted standard practice.
5.1.13
In this context, the Commission approved
the organization of a workshop on limited-area models
(including stretched coordinate models) with emphasis
on the scientific and technical problems in the field,
including model intercomparison studies, and expressed
appreciation to the China Meteorological Administration
for offering to host this meeting in 1995.
5.1.14
The Commission, noting the rapid developments in the field of very short-range forecasting (VSRF)
and its importance in the context of the IDNDR,
approved the organization by WMO of a workshop on
VSRF in 1995, to include the forecasting of any type of
weather event within the VSRF period (approximately
0-12 hours), but focusing on quantitative precipitation

forecasting and practical solutions to real forecasting
problems, and including activities relevant to the CAS
priority mission on tropical cyclones in the IDNDR.
5.1.15
The Commission stressed the importance of
quantitative precipitation forecasting (QPF) and the
quantitative prediction of other meteorological elements.
QPF has been one of the most conspicuous and persistent
shortcomings of applied short-range prediction because it
has not been possible to achieve simultaneous resolution
of the small mesoscales,on which the most important
precipitation occurs, and the synoptic-scale ambient
fields (which modulate and propagate the mesoscale
systems) in past models on account of computer, data,
and model limitations. Recent advances in computer
power, observational capability and modelling techniques show the potential development of QPF during
the coming decade. All research efforts of Members in
this field are encouraged.
5.1.16
For further promotion of the transfer of forecast methodologies and experience to all Members,
particularly to developing countries, the Commission also
noted the success of a training workshop on the interpretation of NWP products in terms of local weather
phenomena and their verification (Wageningen, the
Netherlands, 29 July-9 August 1991) and of an International Training Course on Weather Forecasting
co-sponsored by WMO (Nanjing, China, 20 September15 October 1993). In view of the fact that NWP is still
new in some developing countries, similar workshops and
training courses should be organized in the future.
5.1.17
The Commission was informed that the USA
was implementing a US Weather Research Programme
(USWRP) to improve the accuracy of 0-48 hour forecasts.
The USWRP will be based on the availability of highquality data from new weather observing technologies,
e.g. Doppler radar systems. The Commission noted
with approval the US invitation to develop comparable
and cooperative programmes under the WMO
Programme on Very Short- and Short-range Weather
Prediction Research.
5.1.18
The Commission decided that the activities
of the Working Group on Short-range Weather Prediction
Research should be continued, recommended that it be
renamed as the Working Group on Very Short- and
Short-range ·Weather Prediction Research, and adopted
Resolution 2 (CAS-XI) to that effect.
5.2

MEDIUM- AND LONG-RANGE WEATHER

PREDICTION RESEARCH (agenda item 5.2)
5.2.1
The Commission thanked the chairman of
the Group of Rapporteurs on Medium- and Long-range
Weather Prediction Research for his report summarizing
the progress in the field and the activities in the
implementation of the Programme on Medium- and
Long-range Weather Prediction Research.
5.2.2
The Commission agreed that past mechanisms of study projects were adequately replaced by the
rapporteur system where responsibility was given to individual rapporteurs to cover the following specific
subjects:
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Operational medium- and long-range weather forecasting;
II.
Empirical long-range (including seasonal) forecasting methods;
III. Dynamical medium- and long-range forecasting
research and development.
5.2.3
The Commission noted with appreciation
that the Eleventh World Meteorological Congress had
approved the "WMO Statement on the Status of Longrange Weather Forecasting" and requested that CAS
update the statement with quantitative information as
developments warrant for endorsement by the Executive
Council as and when necessary.
5.2.4
The Commission was pleased to note the
successful organization of the WMO Training Workshop
on Diagnosis and Prediction of Monthly and Seasonal
Atmospheric Variations (Nanjing, China, 1990) and
the ICTP/ICS/WMO International Conference on Longrange Weather Forecasting Research (Trieste, Italy,
1991).
5.2.5
Recognizing the essential role of moisture
processes in the atmosphere and the importance of its
representation in medium- and long-range numerical
weather prediction, the Commission expressed its full
support of the GEWEX programme and stressed the need
for further research, in several directions, in the area of
moisture/diabatic initialization.
5.2.6
The Commission agreed with the proposal of
the Group of Rapporteurs on Medium- and Long-range
Weather Prediction Research that a workshop on
imbalances in the initial description of the slowly
varying components of predictable atmospheric motions
should be organized in 1994/1995. The Commission
encouraged the joint CAS/JSC Working Group on
Numerical Experimentation (WGNE) to collaborate with
the Working Group on Medium- and Long-range
Weather Prediction Research in organizing this
workshop.
5.2.7
The Commission was aware of an existing
need to review the ongoing research on predictability of
dynamical models on various time scales and in various
regions of the globe. It therefore endorsed the proposal
that WMO organize a conference covering this topic and
the wide spectrum of related activities at an appropriate
time.
5.2.8
The Commission stressed the importance of
forecasting extreme events for protecting populations
and economic activities, particularly in tropical areas,
and the key role of medium-range and long-range forecasting research in the context of the IDNDR: major
contributions can be expected in the improvement of
forecasting techniques of the intensity, duration and
frequency of occurrence of extreme events such as dry
spells, drought, floods and tropical cyclone activity in
both the medium range and long range.
5.2.9
The Commission noted the need for a regular
publication of summaries of recent work relevant to operationallong-range forecasting.
5.2.10
The Commission decided that the activities
of the Working Group on Medium- and Long-range

Weather Prediction Research should be continued and
adopted Resolution 3 (CAS-XI) to that effect.
5.3

TROPICAL METEOROLOGY RESEARCH, INCLUDING
THE CONTRIBUTION TO THE IDNDR

(agenda item 5.3)
5.3.1
The Commission noted with appreCiation
the report of the Chairman of the CAS Group of
Rapporteurs on Tropical Meteorology Research (GRTMR),
Dr G. Holland (Australia), and highly commended the
work accomplished by the GRTMR since its establishment by CAS-X to implement the Tropical Meteorology
Research Programme (TMRP) in response to the
importance attached to it by the Eleventh World Meteorological Congress and the Exec~tive Council.
5.3.2
Under the tropical cyclone component, the
Commission emphasized the important role of ongoing
research activities, under the demonstration project
"Tropical Cyclone Disasters", in coordination with the
International Council of Scientific Unions (ICSU), as a
substantial contribution to the United Nations
International Decade for Natural Disaster Reduction
(IDNDR). The Commission noted that the UN World
Conference on Natural Disaster Reduction (Yokohama,
Japan, May 1994) would provide an excellent opportunity
to emphasize the important role of the project. The
Commission endorsed a recommendation made by the
ICSU/WMO Symposium on Tropical Cyclone Disasters
held in Beijing in October 1992 to promote an
autonomous aircraft observing system as an "inexpensive
way of tropical cyclone reconnaissance" for both research
and operations and encouraged the sub-committee under
the GRTMR to investigate its development. The
Commission noted with satisfaction the dissemination of
the proceedings of the above symposium to developing
countries affected by tropical cyclones. The Commission
also noted the organization of the Third International
Workshop on Tropical Cyclones (IWTC-III) as another
major contribution to the demonstration project. The
Commission was pleased to learn that action had been
taken in accordance with recommendations of the second
workshop (IWTC-II) in 1989, such as the international use
of the Australian Tropical Cyclone Workstation (ATCW)
and the publication of the Global Guide to Tropical Cyclone
Forecasting. The Commission was informed of the revision
of the textbook A Global View of Tropical Cyclones under
the new title Global Perspectives of Tropical Cyclones, based
upon discussions in the IWTC-III. The Commission
encouraged the further continuation of the IWTC series as
quadrennial gatherings to provide a forum for both
researchers and forecasters.
5.3.3
Considering the important role of the
tropical-cyclone-related activities of the IDNDR, the
Commission decided to institute a priority mission on
Tropical Cyclones in the IDNDR. This mission will
be conducted jointly with ICSU, with which the
Commission already has a very close working relationship, and in close collaboration with other CAS
working groups. The terms of reference and objectives
are:
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•

Active support for, and coordination of, research
programmes aimed at improved understanding
and prediction of all aspects of tropical cyclones,
including: motion, structure, rainfall, ocean interaction (waves and storm surge, oceanic mixing),
extratropical interactions, seasonal variability and
climate-change implications;
•
Investigation of new and innovative ways of
observing tropical cyclones and of incorporating
all available observations into numerical analYSis
and forecast systems;
•
Investigation of ways in which tropical cyclone
warning and response might be improved, especially in developing countries.
5.3.4
As for the monsoon component, the
Commission noted with satisfaction the continuing
efforts of the Activity Centres for Project M2 (CAS Longterm Asian/African Monsoon Studies) for collecting
delayed-mode data and issuing annual reports. The
Commission reviewed the outcome of the recent regional
workshops on monsoons held in Pune, India, in February
1991 and in Kuala Lumpur, MalaYSia, in September 1992
and noted the important role of training aspects. In order
to provide a further effective forum for interaction
between researchers and forecasters, the Commission
recommended introducing a quadrennial series of international workshops from the next financial period. The
Commission encouraged the ongoing Japan Experiment
on Asian Monsoons GEXAM) and the China Experiment
on East-Asian Monsoon (CEEAM) as important joint
initiatives of}apan and China on Asian monsoon studies.
5.3.5
Concerning tropical droughts and rainproducing systems, the Commission noted the important
role of the African Centre of Meteorological Applications
for Development (ACMAD) to be played in Africa for
establishing databanks, providing training facilities and
envisaging improved monitOring and/or prediction of
droughts. The Commission strongly endorsed further
cooperation of the programme with ACMAD and Drought
Monitoring Centres (DMCs). It recommended further
interaction with the International Centre for Theoretical
Physics (ICTP) to organize a symposium on meteorolOgical
aspects of tropical droughts. It was pleased to note the
publication of the twenty-third Report on National Research
Work in Tropical Meteorology which focused among other
things on tropical rain-producing systems.
5.3.6
As regards tropical-extratropical interaction
of weather systems, the Commission was informed of
several areas of activity identified by a workshop held in
Reading, United Kingdom, in 1992 which included the
extratropical transition of tropical cyclones, intrusion of
mid-latitude system in the tropics and cold-cored systems
in the monsoon. It noted with satisfaction that the
twenty-third report mentioned above also focused on
cold-front intrusion into low latitudes and encouraged
further research activities in these important areas.
5.3.7
Reviewing the tropical limited-area modelling
(LAM), the Commission noted with satisfaction efforts
being taken by advanced activity centres to develop workstations, numerical models and software. It recommended

increasing the level of LAM activities in selected centres
through the provision of expert advice and software, and
bilateral exchanges with the above activity centres. The
Commission encouraged further development of PC-based
training aspects in organizing workshops on tropical LAM,
as had been successfully conducted in Trieste, Italy, in
1990, and in Nairobi, Kenya, in 1993.
5.3.8
On the basis of the examination by the
GRTMR and considering various recent developments in
tropical meteorology research, the Commission redefined
the following projects under TMRP (see Annex II to this
report):
Tropical cyclone motion and inten•
Project TC1:
sity;
• Project TC2: Scientific assessment of climatechange effects on tropical cyclones;
Research initiatives on East Asian
• Project M1:
monsoon;
•
Project M2:
Long-term Asian/African monsoon
studies;
•
Project M3:
Factors determining the seasonal
and local migration of the ITCZ;
•
Project AZ1:
Scientific support for ACMAD and
DMCs;
•
Project AZ2:
Tropical rain-producing systems
(other than tropical cyclone and
ITCZ);
•
Project LAM1: Application of LAM to tropical
countries.
5.3.9
In view of the continuing need to have a
source of expert advice on relevant areas covered by the
TMRP during the next four years, the Commission
decided to re-establish the Working Group on Tropical
Meteorology Research and Resolution 4 (CAS-XI) was
adopted.
5.4

OnmR ACTIVITIES RELATED TO WEATHER
PREDICTION (agenda item 5.4)

MOUNTAIN EFFECTS IN WEATHER PREDICTION

5.4.1
The Commission welcomed the report of the
Rapporteur on Mountain Effects in Weather Prediction. It
was noted that while the subject was a very difficult one
in which developments were not rapid, progress had
been achieved. For example, it had been proposed that
step-mountains might be an alternative to models with
smooth representations of topography. Extensive further
testing and experimentation had been going on at the
National Meteorological Centre of the USA and within
the COMPARE project. Some efforts had also been made
towards testing and verifying graVity-wave drag schemes.
Observational support for gravity wave breaking schemes
and related momentum transfer formulae was available
(PYREX field experiment).
5.4.2
The Commission learnt with satisfaction of
the conclusion of a five-year research programme on
interaction of fronts and mountains, conducted in the
Alpine areas. Although this programme's main goal was
to increase understanding of related processes, first
attempts at modelling passages of fronts which had
been observed during intensive periods showed some
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weaknesses of current models in simulating these
events. The Commission was informed of the ongoing
planning activities of a further field experiment - the
Mesoscale Alpine Project (MAP) - and the Chinese
atmospheric scientific field experiment on Tibetan
Plateau effects. The Commission expressed its support
of these two projects.
5.4.3
The Commission was advised that the
production of the ALPEX-Illb data set by the assimilation
system of the Deutscher Wetterdienst was currently in its
final stage. The complete data set will be available in
mid-1994. Concerning the PYREX field experiment that
took place in 1990, the databank is now complete and
available for research purposes. A re-analysis carried out
at ECMWF will allow Meteo-France to use one of the
PYREX situations as a COMPARE case.
5.4.4
In order to encourage further studies of
mountain effects, especially by advanced very fine-mesh
non-hydrostatic models, and to ensure appropriate coordination with other components of the programme,
the Commission recommends that the Working Group
on Very Short- and Short-range Weather Prediction
Research address this question in the future, and assign
the task to the Rapporteur on Atmospheric Boundary
Layer Meteorology and Mountain Effects with terms of
reference similar to those specified in Resolutions 8 and 4
(CAS-X).
ACTIVITIES OF THE

CAS/JSC WORKING GROUP ON

NUMERICAL EXPERIMENTATION

5.4.5
The Commission thanked the Chairman of
the CAS/JSC Working Group on Numerical Experimentation (WGNE) for his informative report describing
the activities of the group, especially those related to
weather prediction research. It observed that many of the
studies undertaken were relevant to several CAS
activities. For instance, the assessment of predictions of
the onset of the Australian monsoon and the intercomparis on of typhoon track forecasts were of considerable
interest to the Tropical Meteorology Research Programme. The Commission urged that there should be
close liaison between WGNE and a number of CAS
groups, including particularly the Working Group on
Very Short and Short-range Weather Prediction Research,
the Working Group on Medium- and Long-range
Weather Prediction Research, and the Working Group on
Tropical Meteorology Research.
5.4.6
The Commission noted that deficiencies in
atmospheriC models used for medium- and extendedrange forecasting and climate simulations had much in
common, and complimented WGNE on its efforts in
identifying these deficiencies and their causes. The basic
tool in this work is a range of coordinated intercomparisons of model predictions and climate simulations under
standard conditions. The most important activity in this
respect at present is the Atmospheric Model Intercomparison Project (AMIP), conducted under WGNE
auspices by the US Department of Energy's Program for
Climate Model DiagnOSiS and Intercomparison (PCMDI).
The ten-year period 1979-1988 has been simulated by

30 different atmospheric models under specified conditions (observed sea-surface temperature and sea-ice
distributions; standard values of CO 2 concentration and
the solar constant). A number of diagnostic sub-projects
have been organized to examine in detail the way models
depict a wide variety of features of the atmospheric circulation. The Commission looked forward with interest to
the results of these studies, which included investigations
of simulations of synoptic to intra-seasonal variability in
the tropics, monsoon circulations, polar phenomena, the
occurrence of blocking and extreme events. It pointed
out that these studies would throw light on the ability of
atmospheriC models to predict blocking episodes or
exceptionally anomalous months.
5.4.7
The Commission welcomed a new study
being planned by WGNE to compare predictions of
stratospheric activity (including a sudden warming) at
lead times of a few days produced by operational NWP
models. Interested groups would be invited to undertake
forecasts from common sets of initial conditions during
the October 1991 to January 1992 period when additional temperature data from the Upper Atmosphere
Research Satellite (UARS) were available. This WGNE
activity would complement the investigation of the
performance of stratospheric resolution climate
models being conducted within the WCRP Project on
Stratospheric Processes and their Role in Climate
(SPARC). The Commission stressed that improvement of
the representation of stratospheric dynamics in models
was an important counterpart to the efforts of the Global
Atmosphere Watch in assembling basic data on stratospheric composition. Both activities together were
needed to understand fully the role of the stratosphere in
climate.
5.4.8
The Commission strongly encouraged the
WGNE assessment of estimates of ocean-atmosphere
fluxes and precipitation as produced in analysis cycles
and short-range forecasts at operational meteorological
centres. Bearing in mind the importance of an accurate
representation of ocean-atmosphere interaction in
longer-range predictions (using atmospheric or coupled
ocean-atmosphere models), the Commission was reassured to see the convergence of the results from
different centres.
5.4.9
The Commission emphasized that one of the
most important direct weather elements was cloudiness,
and that improved diagnosis and prediction of clouds
and representation of cloud/radiation interaction were
needed in weather forecasting and for reducing uncertainties in climate simulations. The Commission pressed
WGNE to proceed as a matter of urgency to investigate
refinements in cloud parameterizations and cloud/
radiation interaction that could be introduced into atmospheric models.
5.4.10
Concerning basic questions of the numerical
methods in models, the Commission noted that the
choice between finite differences, finite elements or
spectral techniques, semi-Lagrangian or Eulerian timestepping schemes, variable mesh or nested models for
regional forecasting was the subject of much discussion.
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Forecast results or the simulation of particular
atmospheric features sometimes show surprising
sensitivity to these choices. This question is all the more
important because model design to exploit present-day
computer architecture to maximum efficiency depends
on the choice of the basic numerical technique/timestepping scheme. The Commission duly encouraged
WGNE efforts to throw light on the specific effects of
numerical methods by carrying out idealized integrations
with simplified models.
5.4.11
The Commission was pleased to see the use
made of the series of verification scores for the period
1979-1988 from the CAS Intercomparison Project for
northern hemisphere three-day forecasts. These had been
combined with the new series of WMO "recommended"
scores since 1987, so that a record of the change of
skill for over 13 years was available for some centres'
forecasts. Over the past few years, the three-day
verification scores have reached a high level and are
showing only a gradual improvement; it is also notable
that the spread of scores between different centres has
decreased. The Commission noted that a major
contributory factor in improvements in forecast skill in
recent years was the progress in operational data
assimilation and refinements in the application of
optimum interpolation (01) techniques.
5.4.12
The Commission looked forward to new
gains in forecast skill offered by the development and
operational implementation of variational assimilation
schemes which make it possible to take better account of
the asynoptic nature of certain data, as well as, for example, the spatial drift of radiosondes. It was also interested
to hear of the operational use of Geostationary
Meteorological Satellites (GMS) cloud data to infer
pseudo-observations of humidity profiles at several
centres, including those of Australia, Canada and Japan.
Inclusion of these data in the assimilation systems
resulted in more realistic moisture analyses and a significant positive impact on short-range prediction,
including improved precipitation forecasts and a reduced
model spin-up period. These results indicate the potential
benefit of a two-level treatment of data when the link
between the model prognostic variable and the raw
measurements is weak. With the advent of greatly
increased amounts of remotely-sensed data, this type of
question should be kept under review. The Commission
suggested that the Commission for Basic Systems might
be asked to consider the feasibility of exchanging such
data in a suitable form in real time.
5.4.13
The Commission expressed interest in the
intercomparison of typhoon track forecasts organized by
WGNE. It recognized that the evaluation of cyclone
tracks could be a revealing indication of the performance
of models in the tropics and subtropics and encouraged
the continuation of this study.
5.4.14
Many countries had developed regional
limited area models which had been introduced into
operational use. The Commission therefore voiced its
satisfaction at the progress made in implementing the
COMPARE project (Comparison Of Mesoscale Prediction

13

And Research Experiments), being conducted under the
auspices of WGNE, aimed at carrying out comparative
experiments with regional mesoscale models in a collaborative manner. As well as its importance in providing a
basis to refine forecasts produced by limited area
mesoscale models, COMPARE offers the opportunity to
test model parameterizations over a wide range of conditions (e.g. as has been done for the representation of
orography in models over the ALPEX domain).
Preliminary results from the first COMPARE case study,
an example of explosive marine cyclogenesis off the eastern Canadian coast, indicate that forecasts are highly
sensitive to the parameterization of surface fluxes and
moist convection. Further experiments being considered
include a mountain forcing case from the Pyrenees
Experiment (PYREX) field study, a "STORMFEST" case (a
Colorado lee cyclone and snowstorm), a tropical cyclone
prediction from the TCM-90/SPECTRUM-90/TYPHOON90 experiments and a TOGA-COARE case.
5.4.15
The Commission recognized the importance
of carrying out reanalyses of available meteorological
data with a fixed state-of-the-art data assimilation/
analysis system, in order to provide a multi-year
homogeneous data set for a range of diagnostic
investigations, for studying interannual variability, and
for research on tropical circulation~ (e.g. as pursued
within the WMO Tropical Meteorology Programme).
The Commission expressed strong appreciation that
a number of centres were now proceeding with such
reanalyses. These included the European Centre for
Medium-range Weather Forecasts undertaking a
reanalysis of the period 1978-1993/94 using a Tl06L31
data-assimilation analysis system, the National
Meteorological Centre of the USA a reanalysis of the
period 1958-1993 with a T62L28 system, and the
NASA/Goddard Laboratory for Atmospheres a reanalysis
of the period 1985-1989 with a 2° x 2S model with
twenty levels in the vertical.
5.4.16
The Commission congratulated WGNE on its
efforts to maintain contact with relevant research and
numerical modelling groups, as well as individual
scientists active in many countries in numerical
experimentation related to weather prediction and
climate simulation. The Commission considered that the
wide distribution of the working group's blue-cover
numerical experimentation series, including the periodiC
progress reports "Research Activities in Atmospheric and
Oceanic Modelling" and other reports summarizing the
results of particular investigations or conclusions of
seminars or conferences on numerical experimentation,
was a valuable mechanism for the exchange of such
information.
5.4.17
In conclusion, the Commission wished to
place on record its satisfaction with the activities
undertaken by WGNE in support of weather prediction
research and climate modelling. It recommended
strongly that the current mandate of WGNE as established by the Executive Council and the arrangements for
its activities as a joint CAS!]SC working group be
continued.
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ECONOMIC BENEFITS OF WEATHER FORECASTING

5.4.18
The Commission welcomed the report of the
Rapporteur on Socio-Economic Benefits of Weather
Forecasting. It noted that a wide variety of studies of the
benefits of weather forecasts had been conducted in
recent years. Interest in the economic benefits of weather
forecasting has been stimulated by several concurrent
developments:
(a)
Enhanced demand on the part of end-users for
weather forecasts on all time scales;
(b)
Increased costs of the components of new
observing and forecasting systems designed to
improve the quality of forecasts;
(c)
More extensive activities by Members in the areas
of commercialization and revenue-enhancement
from meteorological forecasting.
In addition, interest in forecasts for a month, a season, or
even longer lead times has been stimulated by the attention focused on issues such as climate variability and
climate change.
5.4.19
The Commission considered that Members
requiring credible estimates of the benefits of their forecasting services should seriously consider establishing
interdisciplinary teams and supporting their work on an
ongoing basis. Then it would be possible to use the
results of studies of the benefits of forecasts with confidence to establish priorities for basic or applied research
or to guide efforts to develop forecast services or design
forecast products.
5.4.20
The Commission, considering the need for it
to continue to keep under review research activities in the
field of economic and social benefits of weather prediction, re-appointed a Rapporteur on Economic and Social
Benefits of Weather Forecasting to serve on the Working
Group on Medium- and Long-range Weather Prediction
Research with terms of reference similar to those specified
in Resolution 3 (CAS-X) (see Resolution 3 (CAS-XI)).
RESEARCH NEEDS TO SUPPORT AERONAUTICAL METEOROLOGY
REQUIREMENTS

5.4.21
The Commission examined the document
submitted by the president of the Commission for
Aeronautical Meteorology (CAeM) concerning updated
research needs to meet aeronautical meteorology requirements and recognized the scientific importance of many
of the issues involved.
5.4.22
The Commission noted the following specific
aviation reqUirements (not in order of priority) which
would benefit from research activities carried out within
the Commission:
(a)
Better use of surface and boundary-layer information, single-level data (such as AIREPs) and satellite
data in NWP data-assimilation systems, as well as
in nowcasting systems dedicated to answer specific
aeronautical needs;
(b)
Enhanced understanding of the upper tropospheric wind and temperature and structure as
represented by NWP models;
(c)
Improved airborne icing forecasts through the
explicit use of models of water content in its three

phases together with recognition of the importance of droplet size distributions and relevant
statistical parameterizations;
(d)
Enhancement of the understanding and representation of atmospheric processes in the tropics with
the aim of reducing NWP errors in those regions;
(e)
Improved techniques for the detection and forecasting of the trajectory and properties of volcanic
ash cloud;
(f)
Improved techniques for very-short-range forecasting using, if pOSSible, aircraft data, provided they
can be acquired and processed in real time;
(g)
Assessment of the impact of aviation on the environment;
(h)
Numerical prediction of Clear Air Turbulence;
(i)
Improved techniques for forecasting mountain
waves and rotors.
5.4.23
The Commission recommended to Members
that increased research efforts be devoted to the areas
listed in paragraph 5.4.22 and requested its president to
bring these subject areas to the attention of relevant CAS
working groups and rapporteurs.

6.

PHYSICS AND CHEMISTRY OF CLOUDS AND
WEATHER MODIFICATION RESEARCH

(agenda item 6)
6.1
The Commission noted with satisfaction the
report submitted by the chairman of the Executive
Council Panel of Experts/CAS Working Group on the
Physics and Chemistry of Clouds and Weather Modification Research. It considered the general information
provided including evidence of advances in the physics
and chemistry of clouds, as they relate to air quality,
weather and climate issues, and weather modification. It
recorded its comments in the following paragraphs.
6.2
It was considered that the revised WMO
Statement on the Status of Weather Modification
provided an excellent source for Members to respond
authoritatively to questions concerning the subject. The
Statement recognizes the positive results regarding the
seeding of cQld fogs as well as winter and springtime
orographic cloud situations, the accumulating favourable
evidence regarding the seeding of cumulus clouds, the
continued difficulty in conducting and detecting statistically significant signals in hail experiments, and the need
to develop better warm-doud modification hypotheses
and conduct meaningful field experi~ents. The
Statement further recommends more scientific field
experimentation and emphasizes the need for research
activities during operational cloud-seeding projects.
6.3
Comment was made during discussion about
the need to ensure that future revisions of the Guidelines
for Advice and Assistance Related to the Planning of
Weather Modification Activities benefited from the full
participation of a broad range of relevant expertise. The
Commission requested that the reconstituted Executive
Council Panel of Experts/CAS Working Group on the
PhYSics and Chemistry of Clouds and Weather
Modification Research give urgent attention to the revision of the existing guidelines.
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6.4
There have also been a number of noteworthy advances in science and technology which have
permitted research in this area to progress. These include
the development and use of equipment such as
microwave radiometers, aircraft particle probes, and onboard Doppler radars, which have helped unravel cloud
microphysical and dynamical phenomena, as well as
monitor the dispersal and effects of cloud-seeding agents.
The improvements in computing power have enabled
more sophisticated and detailed cloud and mesoscale
modelling of the processes relevant to their understanding and description, as well as to their eventual
modification through seeding experiments. The results of
these applications now appearing in the literature lead to
much greater understanding of the complex physical and
chemical interactions between clouds and their
environment in the context of weather and climate
prediction, air-pollution studies and seeding effects.
Two WMo.-sponsored workshops, namely the
6.5
WMO Workshop on Cloud Microphysics and Applications to Global Change and the Third International
Cloud Modelling Workshop, held concurrently in
Toronto, Canada, from 10 to 14 August 1992, were
recognized for their importance in the transfer of
technology and it was recommended that this or similar
series of workshops be continued. The reports of these
workshops are available as Weather Modification
Programme Report Series Nos. 19 and 20 respectively.
The results of the Modelling Workshop were considered
encouraging. Some of the simulations were able to
estimate properly the ice contents, crystal numbers, and
cloud-seeding response. Problems remain in the
initiation (origin) of ice and in prescribing model initial
conditions. This was a major problem in convective cases
also. However, the simulation of the airflow and the
production of rain and hail from a major hailstorm were
well modelled. A frontal storm situation as well as marine
boundary layer clouds were treated for the first time and
results showed promise in the understanding and the
prediction of these phenomena through the use of cloud
models. Again the problem of initialization of the models
was encountered. At the Workshop on Cloud Microphysics and Applications to Global Change, the progress
made in producing a world-wide cloud climatology and
the establishment of data sets from various parts of the
world was noted, as were the problems in cloud instrumentation and in the standardization of data gathering
and presentation. The Commission acknowledged that,
as the workshop had recognized, there was a need for
more direction from the cloud-modelling community in
planning future field experiments and for more data
from remote regions of the world.
6.6
Recognizing the crucial role of research on the
physics and chemistry of clouds with respect to possible
climate change, the Commission considered that cloud
physics and chemistry research should be conducted in
close collaboration with the WCRP in order to minimize
duplication and maximize efficient application of
scientific results to both the World Climate Research
Programme and Atmospheric Research and Environment

Programme objectives. Close collaboration with the IGBPIGAC programme should also be maintained.
6.7
In view of the importance of cloud physics
and chemistry to many facets of the atmospheric
sciences, and the potential benefits of their applications
in fields such as weather modification, the Commission
recommended that the joint Executive Council Panel of
Experts/CAS Working Group on Physics and Chemistry
of Clouds and Weather Modification Research be reestablished and that the Executive Council give
favourable consideration to the proposed composition.
Accordingly the Commission adopted Recommendation
2 (CAS-XI) - Terms of reference and re-establishment of
the Executive Council Panel of Experts/CAS Working
Group on Physics and Chemistry of Clouds and Weather
Modification Research.

7.
7.1

CLIMATE RESEARCH (agenda item 7)
STRATEGY AND ACTMTms OF THE WORLD
CLIMATE RESEARCH PROGRAMME (agenda

item 7.1)
7.1.1
The Commission expressed appreciation for
the presentation on the strategy and activities of the
WMO/ICSU/IOC World Climate Research Programme
(WCRP) by the Director of the programme, Professor
P. Morel. The Commission wished to acknowledge the
major contribution made by Professor Morel to internationally organized scientific activities as well as in
fostering so many far-reaching and important WCRP
initiatives during his term of office.
7.1.2
The principal aim of the WCRP is to develop
the fundamental scientific understanding of the physical
climate system and climate processes needed to
determine to what extent climate and the extent of
man's influence on climate can be predicted. To accomplish this task, the Commission observed that studies in
the WCRP were focused in two principal areas:
(a)
Understanding and modelling the "fast climate
processes", mainly in the atmosphere and at the
Earth's surface, that determine the equilibrium
climate and the long-term response to a change in
environmental conditions, such as the concentration of greenhouse gases;
(b)
Understanding and modelling the "slow climate
processes" involving the coupled atmosphereocean-ice system, including natural variability and
changes in internal and external forcing, as the
means to predict natural climate variations and the
transient response of climate to progressively
changing environmental conditions.
7.1.3
In the first of these areas, the goal is to understand the fundamental energetics of the Earth's
atmosphere and the hydrological cycle including the
connection to continental surfaces. Detailed studies of
the mechanisms that determine that fast climate system,
in particular cloud and atmospheriC radiation processes,
are also being undertaken. In the second area, scientific
investigations are centred on the coupling between the
atmosphere and global ocean circulation and its role in
climate variations on seasonal to multi-decadal time
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scales, including experimental predictions of the
Southern Oscillation/EI Nino phenomenon and other
identifiable climate fluctuations, and exploring their
predictability. The Commission expressed the view that
this was an effective approach in tackling the complex
multi-disciplinary problems involved in climate research.
7.1.4
The Commission congratulated the WMO/
IOC/ICSU Joint Scientific Committee for the WCRP
on the progress made in programme planning and
implementation. The results achieved in the WCRP represented major progress towards the overall goals of the
programme, and had formed the basis for the scientific
assessments of climate change conducted by IPCC
Working Group 1. In particular, the capability of present
atmospheric and oceanic models to simulate climate was
being examined in detail, the causes of a number of
errors identified, and a programme mapped out to refine
models. The Commission noted that this would increase
the insight into climate change and provide a basis for
the prediction of short-term climate variations with
useful skill. The Commission emphasized the synergy
that exists between the development of atmospheric
climate models and those used in numerical weather
prediction. On one hand, an effective method of testing
parameterizations is to assess their performance in verifiable short- and medium-range predictions. On the other
hand, WCRP studies provide the scientific basis for the
refined physical representations needed for extending
forecast range. The Commission noted that several essential climate fields (e.g. air-sea fluxes, atmospheric
energetics) were inferred from analyses produced by the
main operational forecasting systems and that there was
therefore a need to monitor and foster advances in data
assimilation. The development of limited-area mesoscale
or variable mesh models, which fell into the responsibility of the WMO Short-range Weather Prediction Research
Programme, would also benefit a number of climaterelated studies.
7.1.5
The WCRP Global Energy and Water Cycle
Experiment (GEWEX) has as its goal the study of fast
climate processes. The Commission stressed the
importance of a number of global climate data sets being
produced within GEWEX, including cloudiness data and
cloud optical properties for a ten-year period (1983-1993)
from the International Satellite Cloud Climatology
Project and homogeneous global statistics of rainfall over
continents and oceans from the Global Precipitation
Climatology Project. To support the investigation of
atmospheriC radiation processes, the Baseline Surface
Radiation Network (BSRN) is being implemented to
collect frequent state-of-the-art measurements of surface
radiation fluxes in many parts of the world according to
agreed operational procedures. A GEWEX Cloud System
Study (GCSS) is being organized to develop better
parameterizations of clouds in atmospheriC circulation
models based on an improved understanding of the
physical processes at work within different types of cloud
systems. The Commission also looked forward to the
implementation of the GEWEX Continental-scale
International Project, which will provide the scientific

basis for developing coupled models of interactive
atmosphere, land surface and hydrological processes
leading to the ability to make comprehensive predictions
in the area of hydrometeorology, including groundwater
storage and river flow. The Commission noted with
considerable interest the plans for the next generation of
polar-orbiting spacecraft and the missions announced by
the space agencies, which will go a long way towards
achieving the long-term global observation objectives of
GEWEX, as well as providing the basis for the operational
environmental satellite system of the future.
7.1.6
The Commission recognized the importance
of the success achieved in the Tropical Ocean and Global
Atmosphere (TOGA) programme in contributing to a
promising basis for multi-seasonal predictions of shortterm climate variations. The research observing
programmes implemented in TOGA, now nearing the
end of its ten-year mission (1985-1994), to observe and
model the dynamics of the coupled tropical oceanatmosphere system provide the vast bulk of marine
climatological data in the tropics. Another major
achievement of TOGA had been the completion of the
field phase of the TOGA Coupled Ocean-Atmosphere
Response Experiment (November 1992-February 1993)
designed to investigate ocean-atmosphere interactions in
the crucial warm-water pool region of the western
tropical Pacific.
7.1.7
The Commission was impressed at the scope
of the World Ocean Circulation Experiment (WOCE),
the largest oceanographic programme ever undertaken,
with the aim of achieving a global description of the
basic oceanic circulation and eddy statistics. Of 62
hydrographic sections planned, nearly half had been
surveyed at least partially and ten completed.
7.1.8
The achievements of both TOGA and WOCE
have now led the WMO/IOC/ICSU Joint Scientific
Committee to formulate a new comprehensive research
programme on climate variability and predictability
(CLIVAR) in the WCRP. CLIVAR has the objectives of
describing, understanding, modelling and predicting
global climate variations on seasonal, interannual, and
up to multi-decadal times cales and is the focus of WCRP
studies of the "slow climate system". The programme
has been planned from its inception with the full
participation of the international oceanographic
community, reflecting the interdisciplinary nature of
climate research as manifested in the WCRP. The
Commission noted the importance of CLIVAR in
increasing the understanding of the role of the ocean in
climate variability.
7.1.9
The Commission expressed interest in the
development of the WCRP Arctic Climate System Study
and the programme on Stratospheric Processes and their
Role in Climate (SPARC) which complete the structured
approach in the WCRP to the study of the overall
physical climate system. The Commission pointed out
that the Global Atmosphere Watch would provide
essential measurements of atmospheriC composition
required for investigations of SPARC and other climaterelated atmospheriC chemistry activities in WCRP.
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7.2

CAS CONTRIBUTION TO CLIMATE RESEARCH
(agenda item 7.2)
7.2.1
The Commission thanked the chairman
of the Group of Rapporteurs on Climate Activities,
Dr D. Rodenhuis, for his report. It noted that there had been
a number of important developments in the field of climate
during recent years, including the Second World Climate
Conference, the IPCC Scientific Assessments, the United
Nations Conference on the Environment and Development,
extensive activities and negotiations related to the
Framework Convention on Climate Change, and the
Intergovernmental Meeting on the World Climate
Programme. An important outcome of the Second World
Climate Conference was the establishment of the Global
Climate Observing System (GCOS). Nonetheless, the
Commission regretted that, because of the pressure of this
intensive series of climate-related meetings and events, it
had not been possible to arrange a formal meeting of the
group of rapporteurs during the CAS inter-sessional period.
7.2.2
The group of rapporteurs had exchanged
views by correspondence, and various topics of interest
or concern in the specific areas of responsibility of individual rapporteurs had been identified. Items raised had
included the import(ince of lower boundary conditions
in controlling the source of heat and moisture for the
climate system (especially over the oceans and the
Amazon basin), the value of paleoclimatological records
in assessing glacial/interglacial changes, the improvements reqUired in ocean modelling to determine the role
of the ocean in climatic anomalies and variability, and
refinements to be made in radiation transfer models to
account adequately for the effect of aerosols and clouds.
The Commission noted the view of the group of rapporteurs that these and virtually all other current problems
in climate research were being effectively addressed in
the World Climate Research Programme (WCRP), various
core projects of the International Geosphere Biosphere
Programme (IGBP) and other existing activities.
7.2.3
The Commission agreed with further
comments made by the group of rapporteurs that global
climate data collection needed to be strengthened and
systematic observations of various climate parameters instituted. It particularly encouraged systematic regional
climate monitoring, particularly in Arctic latitudes, as a
means of assessing climate trends or variations. The
Commission pointed out that the Global Atmosphere
Watch provided a variety of chemical composition and
related data for detection of and research into climate
change. It further emphasized the importance for GAW to
receive from the Global Climate Observing System (GCOS)
its requirements in climate-related atmospheriC composition data. The Commission also underlined the important
roles of the World Climate Data and Monitoring
Programme (WCDMP) and the Global Climate Observing
System (GCOS) in these activities. Another question raised
was whether sufficient effort was being devoted to the
exploitation of climate research results to realize all the
potential social and economic advantages. Although this is
the primary objective of the World Climate Application
and Services Programme (WCASP), it was recognized that
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the Commission itself could usefully play a direct role in
certain areas, such as applications to improved long-range
and seasonal forecasting.
7.2.4
In relation to specific climate-related topics
referred to the group of rapporteurs, the Commission was
pleased that a first report on modern climate diagnostiCS
(Satellite Data in Climate DiagnostiCS, by Drs A. Gruber
and P. Arkin) had been published. The Commission
looked forward to the production of other reports in this
series. It was encouraged to hear of the progress in the
development of the International Global Aerosol
Programme (IGAP) under the leadership of the lAMAS
Commissions on Cloud Physics, on Radiation, and on
Atmospheric Chemistry and Global Pollution. To oversee
the practical implementation of IGA~ a scientific steering committee had been constituted and a meeting held
in Geneva Gune 1993) to layout a detailed programme
plan. The Commission emphasized the important contribution to tropospheric aerosol monitoring through the
Global Atmosphere Watch.
FuTuRE ORGANIZATION OF CAS REVIEWS OF CLIMATERELATED ACTIVITIES

7.2.5
The Commission observed that requesting a
group of rapporteurs to review a wide range of climaterelated activities had not worked successfully in the last
four-year inter-sessional period and that the report
provided did not constitute a comprehensive and
complete account of the status of many activities of
interest. The Commission stressed the importance of
keeping abreast of progress in climate-related activities
relevant to its overall interest and of providing the means
of communicating findings in the branches of atmospheric science within the purview of the Commission to
the climate science community. Furthermore, it recognized the need for it to be involved in the development
of the Global Climate Observing System (GCOS), particularly in view of the role of the Global Atmosphere Watch
as an essential element of GCOS. The Climate Change
Detection Project of the Commission for Climatology
was another activity of interest, also depending on data
provided by the Global Atmosphere Watch.
7.2.6
The Commission agreed that necessary
liaison, in addition to the already established means of
coordination, could be most effectively accomplished by
nomination of individual representatives (or rapporteurs
attached to particular CAS working groups) who might
also participate in meetings of relevant climate project
groups. The arrangements for future CAS reviews of
climate-related activities would therefore be based on:
(a)
Continued participation of the president of CAS or
his representative in the annual sessions of the
Joint Scientific Committee for the WCRP, enabling
CAS to be fully informed of progress in global
climate research and ensuring coordination as
reqUired between CAS and WCRP activities;
(b)
Participation of the president of CAS or his representative in sessions of the Joint Scientific and
Technical Committee for GCOS at the invitation of
the Chairman of the Committee;
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Individual rapporteurs for specific climate aspects
to be added to appropriate CAS working or project
groups (e.g. to the Working Group on Mediumand Long-range Weather Prediction Research, to
the Working Group on Tropical Meteorology
Research); at the request of the president of CAS
and with the agreement of the bodies concerned,
these rapporteurs could attend relevant WCRP and
IGBP science planning group meetings and the
Working Group on the Climate Change Detection
Project of the Commission for Climatology.
7.2.7
The Commission considered this approach
more likely to be effective since CAS working or project
groups could be informed directly of developments in
relevant climate activities by the president of CAS or by
the climate rapporteur. On the other hand, CAS
representatives would have the opportunity to speak
directly for CAS, as necessary and appropriate, at
meetings of climate project groups in which they
participated. The Commission suggested that the
account of climate-related activities to CAS-XII should
comprise a report from the president summarizing
progress in global climate research and interactions at the
]SC level and the implementation of GCOS, together
with reports from the rapporteurs on the various working
groups on relevant developments and interaction at the
project level.
(c)

8.

OTHER RESEARCH ACTIVITIES

8.1

ATMOSPHERIC BOUNDARY-LAYER METEOROLOGY

(agenda item 8)

(agenda item 8.1)
The Commission noted with interest the
report of the Rapporteur on Atmospheric Boundary-layer
Meteorology with a state-of-the-art review of developments in boundary-layer meteorology.
8.1.2
The Commission stressed the importance of
atmospheric boundary-layer studies to its programmeoriented activities in the fields of weather prediction,
tropical meteorology, environment, cloud physics!
weather modification and including also more specific
applications such as urban meteorology. All members
were encouraged to contribute to these activities.
8.1.3
The close link between atmospheric boundary-layer meteorology and parameterization of NWP
models was recognized. In order to keep under review
activities in the field of atmospheric boundary-layer
research and to maintain the collaboration with Working
Group A of the lAMAS Commission on Dynamic
Meteorology and with the WCRP evaluation of boundary-layer models used in climate studies, the Commission
decided to re-appoint a Rapporteur on Atmospheric
Boundary-layer Meteorology to serve in the Working
Group on Very Short and Short-range Weather Prediction
Research, with terms of reference similar to those specified in Resolution 8 (CAS-X).
8.1.1

8.2

MIDDLE-ATMOSPHERE STUDIES AND SOLAR-

TERRESTRIAL RELATIONSHIPS (agenda item 8.2)
The Commission noted with pleasure the
report of Dr W. L. Godson on solar-terrestrial relationships. Since the Eleventh Congress adopted Resolution 14

8.2.1

(Cg-XI) - Solar-Terrestrial Physics Meteorology (STP-M)
research, no further action needs to be taken by CAS.
8.2.2
The Commission noted with appreciation the
report submitted by Dr K. Labitzke, its Rapporteur on
Middle-Atmosphere Studies, and recorded its comments
in the following paragraphs.
8.2.3
The Commission considered the formulation
of the project IIStratosphere processes and their role in
climate (SPARC)", by the]oint Scientific Committee (JSC)
of the World Climate Research Programme (WCRP) as
Scientifically justified and timely. The new WCRP effort is
Scientifically justified by research results, many of which
are outlined in Dr Labitzke's report; and timely because
of the existence and prospect of new sources of data in
the middle atmosphere through satellite observational
systems as well as the advances that have been made in
numerical simulations of the middle atmosphere.
8.2.4
The Commission also noted that the stratospheric injection of material by the eruption of Pinatubo
had stimulated additional scientific studies and hypotheses on stratospheric-tropospheric exchange and the
effects on the stratospheriC ozone layer as well as average
surface temperatures. It was the Commission's view that
improved scientific understanding of these phenomena
on a quantitative basis is most likely to be achieved by
increased research attention towards the development
and verification of numerical model-based forecast and
data assimilation systems. In the Commission's view,
there exists at present a considerable volume of data from
satellite systems which has not yet fully benefited from
analysis through inclusion into models; these data
undoubtedly will increase in the future.
8.2.5
Considering the scientific advances reported
and the opportunities evident in SPARC and satellite
data programmes, the Commission decided that it
would be important to maintain a Rapporteur for Middle
Atmosphere Studies. It therefore approved Resolution 5
(CAS-XI) re-appointing a Rapporteur on Middle Atmosphere Studies. The Commission further concluded that
it would be highly advantageous if this rapporteur were
formally part of the Working Group on Medium- and
Long-range Forecasting Research with a view to exploring
the new scientific opportunities referred to above.

9.

SCIENTIFIC LECTURES (agenda item 9)
9.1
The following three lectures were presented
during the session:
•
The atmosphere's sulphur cycle, by Dr G. Ayers,
Commonwealth Scientific and Industrial Research
Organization, Australia;
•
Improved reconnaissance of tropical cyclones
using pilotless aircraft, by Professor K. Emanuel,
Massachusetts Institute of Technology, USA;
•
Medium-range weather forecasting with ensembles, by Dr D. Burridge, European Centre for
Medium-range Weather Forecasts, UK.
These lectures preceded and greatly facilitated the discussions of agenda items 4.1, 5.2 and 5.3.
9.2
The Commission showed considerable interest in the three conferences and expressed its high
appreciation to the lecturers for the remarkable quality of
their presentations.

GENERAL SUMMARY

10.

WMO LONG-TERM PLAN
(1996-2005) (agenda item 10)

FOURTH

10.1
The Commission reviewed the draft text of the
Fourth Long-term Plan, Part II, Volume 3, Atmospheric
Research and Environment Programme. It prepared for consideration by EC-XLVI a new draft of the Executive Summary
and of the Introduction (see Annex III to this report).
10.2
In regard to the Programme chapters of the
plan, the Commission recorded several general and
specific comments (see Annex IV) as guidance in preparation of the next draft. It also urged that the whole text be
given a thorough technical editing to ensure uniformity
in terminology, balance and so on.
10.3
The Commission gave consideration to the
need for continuation of Part II of the Fourth Long-term
Plan in its present form. It noted that considerable effort
and resources were required by constituent bodies and
others in preparing these detailed plans, and also that
Members had recently been asked for their views on this
topic. The Commission urged the Executive Council
Working Group on Long-term Planning to streamline
further the process as much as possible, taking especially
into account the target audience.

11.

REVIEW OF PREVIOUS RESOLUTIONS AND
RECOMMENDATIONS OF THE COMMISSION
AND OF RELEVANT RESOLUTIONS OF THE

EXECUTIVE COUNCIL (agenda item 11)
11.1
The Commission reviewed the resolutions
and recommendations adopted at its previous session
which were still in force as well as those of the
Executive Council relating to CAS activities. The decisions taken are recorded in Resolution 6 (CAS-XI) and
in Recommendation 3 (CAS-XI).
11.2
Concerning the resolutions of the Executive
Council, a considerable number remain in force but the
opinion was expressed that, while efforts should be made
to consolidate them, caution should be exercised to
ensure that no pertinent direction is lost. The Secretariat
was requested to review these resolutions with a view to
minimizing them and to report to the twelfth session of
the Commission.

12.

ELECTION OF OFFICERS (agenda item 12)
The Commission unanimously re-elected
Dr D. ]. Gauntlett (Australia) as president of the
Commission and in a secret ballot elected Dr A. Eliassen
(Norway) as vice-president. The newly elected officers
accepted with pleasure to serve the Commission until its
twelfth session.

13.

NOMINATION OF MEMBERS OF WORKING
GROUPS AND RAPPORTEURS (agenda item

13)
13.1
The Commission established the following
working groups (two of which are expected to be asked to
fulfil the joint functions of the Executive Council Panel
of Experts/CAS Working Group) and appointed rapporteurs to carry out its work between the eleventh and
twelfth sessions:
Advisory Working Group of the Commission for
Atmospheric Sciences;

19

Executive Council Panel of Experts/CAS Working
Group on Environmental Pollution and Atmospheric
Chemistry;
Working Group on Very-short and Short-range
Weather Prediction Research;
Working Group on Medium- and Long-range Weather
Prediction Research;
Working Group on Tropical Meteorology Research;
Executive Council Panel of Experts/CAS Working
Group on Physics and Chemistry of Clouds and Weather
Modification Research.
13.2
The Commission established the membership
of the working groups, recommended membership for
the joint EC panels of experts/CAS working groups and
appOinted rapporteurs as indicated in the relevant resolutions of the session.
13.3
Between sessions of the Commission, and
notwithstanding General Regulation 33, the president
was authorized to make any necessary changes in the
composition of the working groups, including the
appointment of the new chairmen and designation of
suitable experts to participate in the work of the relevant
working groups.
13.4
The Commission expressed its appreciation
to the committee for coordinating proposals for rapporteurs and membership of working groups for the
excellent manner in which it had completed its difficult
task.

14.

DATE AND PLACE OF THE TWELFTH SESSION

(agenda item 14)
In the absence of any formal invitation from
Members represented at the session, the Commission
decided that the date and place of its twelfth session
should be fixed at a later date and requested its president
to make the necessary arrangements in consultation with
the Secretary-General.

15.
CLOSURE OF THE SESSION (agenda item 15)
The president thanked all the delegations for their cooperative spirit during the debates which were conducted
under the excellent leadership of the chairmen and cochairmen of working committees. Substantial positive
proposals had been decided concerning the terms of
reference, the strengthening of the structure and the
membership of the working groups in charge of intersessional work. The president expressed particular
appreciation to the quality of the scientific lectures
presented. He considered that the nature of and response
to the scientific presentations indicated that they should
be an important part of any future sessions of the
Commission. The president also emphasized the need to
continue efforts to further strengthen the scientific level
of the various CAS activities.
On behalf of the Commission, the president
thanked the staff from the Atmospheric Research and
Environment Programme Department as well as from the
Conference Services for their high professional support.
Mr F. Delsol, representative of the SecretaryGeneral, thanked the delegates for the quality of their
discussions and their positive attitude during the debates.
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He particularly thanked the president of the Commission
as well as the chairmen and co-chairmen of the working
committees for the quality of their leadership during the
session. During the inter-sessional four-year period, activities will continue through the work of the working
groups in close collaboration with the president and the
Secretariat. Mr Delsol also expressed his pleasure at his
future collaboration with Dr Eliassen, the newly elected
vice-president of the Commission.
The representative of New Zealand stated that
the session had been very successful in discussing the
important issues and, on behalf of the other delegations
to CAS, wished to thank both the president for the
remarkable way in which he had run the session as well

as the staff from the Secretariat and, more particularly,
the staff working behind the scenes.
The representative of the Russian Federation
joined the representative of New Zealand in his comments
and expressed his appreciation to the president as well as
the chairmen and co-chairmen of working committees for
their excellent spirit of coordination and construction
during the consideration of the documents submitted to
the session. He expressed the wish that all delegations,
upon their return to their countries, would start implementing the recommendations which were agreed upon.
The president declared the eleventh session
of the Commission for Atmospheric Sciences closed at
S.2S p.m. on 13 April 1994.

RESOLUTIONS ADOPTED BY THE SESSION

RESOLUTION 1 (CAS-XI)

ADVISORY WORKING GROUP OF THE COMMISSION FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) The views of the Sixth World Meteorological Congress
on retaining the system of advisory bodies to provide
advice to presidents of technical commissions,
(2) The future policies, strategy, objectives and outline
plans of CAS for the 1990s adopted by the Eleventh
World Meteorological Congress,
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,
(2) The revision of the above policies and strategy to
include the period of the Fourth WMO Long-term Plan,
(3) That the Executive Council has requested the
Commission to exercise a coordinating role in the
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 and rapporteurs, in
organizing conferences, symposia and meetings
of experts and in planning the future
programme of the Commission;

To respond quickly and effectively concerning
any project which the Commission might be
invited to undertakej
(d) To assist the president in maintaining a review
of the research activities within WMO and of
interest to the Organization and in formulating
the WMO Long-term Plan, Part II, Volume 3 AtmospheriC Research and Environment
Programmej
(e) To maintain overall responsibility for ensuring
the transfer of research results, techniques and
information between Members in the fields of
atmospheric and related Sciences, including
environmental aspects;
(2) That the composition of the Advisory Working
group should be as follows:
D. J. Gauntlett (Australia)-President of CAS;
A. Eliassen (Norway)-Vice-president of CAS;
A. A. Chernikov (Russian Federation)j
D. M. Lesolle (Botswana);
Ma Henian (China)j
R. D. McPherson (USA);
P. Merilees (Canada).
(3) To authorize the president to call on other experts,
keeping in mind General Regulation 34, 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 twelfth session of the
Commission.
(c)

RESOLUTION 2 (CAS-XI)

WORKING GROUP ON VERY SHORT- AND SHORT-RANGE WEATHER PREDICTION
RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) The report by the Chairman of the Group of
Rapporteurs on Short-range Weather Prediction
Research,
(2) Resolution 13 (Cg-XI) - Atmospheric Research and
Environment Programme,

(3) Paragraphs 5.3.1 to 5.3.4 of the general summary of
the abridged report of EC-XLIV;
(4) Paragraphs 5.3.1 to 5.3.3 of the general summary of
the abridged report of EC-XLV;
CONSIDERING:

(1) The demand for increasing accuracy for very shortand short-range weather forecasts,
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RESOLUTION 3

as a contribution to the United Nations
International Decade for Natural Disaster

(2) The need for a full exploitation of data assimilation,
limited-area modelling and very short-range forecasting systems in routine weather forecasting and
warning services,
(3) The need to exchange research results and experiences
among Members and to maintain coordination
between research and operational activities in very
short- and short-range weather prediction,
(4) The need for training personnel from developing
countries to undertake the task of very short- and
short-range weather prediction,

Reductionj
(d)

(e)

(f)

DECIDES:

(1) To establish a Working Group on Very Short- and
Short-range Weather Prediction Research, with the
following terms of reference:
(a) To keep under constant review progress in the
field of very short- and short-range weather
prediction research and to propose initiatives
that WMO might take to encourage and coordinate Members' efforts in:
(i) Reviewing the achievements related to
the very short- and short-range weather
prediction research with emphasis on
quantitative preCipitation forecasting (QPF)j
(ii) Advancing numerical weather prediction
methods and the objective interpretation
of numerical products for local severe
weather forecastingj
(iii) Examining methods applicable to local
and regional forecastingj
(iv) Developing methods for very short-range
forecasting, particularly the integrated
forecasting systems that combine different
methods in an adaptive, situation-depen-

modelsj
To collaborate with the Commission for Basic
Systems and the CAS Working Group on Tropical
Meteorology Research in considering developments in weather prediction in the tropicsj
(h) To arrange for and assist in the organization of
WMO-sponsored sympOSia, seminars and workshops dealing with very short- and short-range
weather prediction researchj
To invite the following individuals to serve on the
working group:
R. Carbone (USA) - Chairmanj
T. Matsumura Oapan) - Rapporteur on Data Needs
and Assimilation for Weather Prediction
P. Bougeault (France) - Rapporteur on Limited-area
Modelling and Predictability
B. Conway (United Kingdom) - Rapporteur on
Very short-range Weather Prediction
R. Bubnova (Czech Republic) - Rapporteur on
Atmospheric Boundary Layer Meteorology and
Mountain Effects
To invite the president of CBS to nominate a representative to liaise with and participate in the work
of the working groupj
To invite lAMAS to nominate a representative to
liaise with and to participate in the work of the
working groupj
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 twelfth session of
the Commission.
(g)

(2)

dentwaYj
(v) Improving data-assimilation systems to get
maximum benefits from non-conventional data types and sourceSj
(vi) Refining techniques of forecast verification and assessmentj
(b) To prepare, in the inter-sessional period, a
comprehensive review of the status of shortrange numerical weather predictionj
(c) To promote studies on early recognition and
warning of extreme meteorological events

To collaborate with activity centres and steering
groups in monitoring the implementation of
the study projectsj
To work in close coordination with the
Working Groups on Medium- and Long-range
Weather Prediction Research and on Tropical
Meteorology Research in considering questions
in weather prediction that span all time-scalesj
To collaborate with the CAS/JSC Working
Group on Numerical Experimentation (WGNE)
in conSidering developments in atmospheriC

(3)

(4)

(5)

RESOLUTION 3 (CAS-XI)
WORKING GROUP ON MEDIUM- AND LONG-RANGE WEATHER PREDICTION
RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) The report by the Chairman of the Group of
Rapporteurs on Medium- and Long-range Weather
Prediction Research,
(2) Resolution 13 (Cg-XI) - Atmospheric Research and
Environment Programme,
(3) Paragraphs 5.3.1, 5.3.2, 5.3.5 and 5.3.6 of the
general summary of the abridged report of EC-XLIV,

(4) Paragraphs 5.3.1,5.3.2, 5.3.4 and 5.3.5 of the
general summary of the abridged report of EC-XLV,
CONSIDERING:

(1) That significant economic and social benefits would
be gained by all countries in the world by improving the accuracy of medium- and long-range
weather prediction,
(2) The importance of work to improve methods of
medium- and long-range weather prediction and

RESOLUTION 4

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 continuing critical assessment of
current medium- and long-range forecasting models
and verification of their performance,
(4) The need for training personnel from developing
countries to undertake the task of medium- and
long-range weather prediction,
DECIDES:

(1) To establish a Working Group on Medium- and
Long-range Weather Prediction Research, with the
following· terms of reference:
(a) To review critically present methods used in
medium- and long-range forecasting and make
a scientific assessment of the methodologies
applied;
(b) To assess the potential usefulness of global
dynamical models for medium- and long-range
forecasting and develop better verification techniques for this assessment;
(c) To maintain a continuing review of international activities and scientific research in the
fields of climate research, middle-atmosphere
studies, solar-terrestrial relationships and socioeconomic benefits of weather prediction;
(d) To update the WMO Statement on the Status of
Long-range Weather Forecasting as developments warrant for endorsement by the
Executive Council as and when necessary;
(e) To arrange for and assist in the organization of
WMO-sponsored symposia, seminars and workshops dealing with medium- and long-range
weather prediction research;
(j) To advise the Secretary-General through the president of CAS concerning necessary measures to be
taken to assist Members in intenSifying their
research efforts in medium- and long-range
weather prediction, including data exchange and
preparation of technical reports;
(g) To advise the Executive Council Panel of
Experts on Education and Training, through
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the president of CAS, on the development of
guidelines for the education and training of
Class I and Class II meteorologists in the areas
of medium- and long-range weather prediction
falling within the responsibility of the group;
(h) To collaborate with activity centres in monitoring the implementation of the relevant
medium- and long-range weather prediction
study projects with subsequent distribution to
Members of information relating to these
projects;
(i) To work in close coordination with the
Working Group on Very short- and Short-range
Weather Prediction Research in considering
questions in weather prediction research that
span all time scales;
(J) To collaborate with the Working Group on
Physics and Chemistry of Clouds and Weather
Modification Research in considering cloud
parameterization in atmospheric models;
(k) To collaborate with the Working Group on
Tropical Meteorology Research and the CAS/JSC
Working Group on Numerical Experimentation in
considering developments in and relevant to
extended-range weather prediction;
(2) To invite the following individuals to serve on the
working group:
J-F. Geleyn (France) - Chairman;
B. K. Basu (India) - Rapporteur on Medium- and
Extended-range Weather Prediction;
Zhaobo Sun (China) - Rapporteur on Empirical
Long-range Forecasting Methods;
N. Nicholls (Australia) - Rapporteur on Dynamical
Long-range Forecasting Research and Relevant
Climate Research Activities
H. Ritchie (Canada) - Rapporteur on Middle-atmosphere Studies
A. Murphy (USA) - Rapporteur on Economic and
Social Benefits of Weather Forecasting
(3) To request the chairman of the working group to
submit his final report to the president of CAS not
later than six months before the twelfth session of
the Commission.

RESOLUTION 4 (CAS-XI)

WORKING GROUP ON TROPICAL METEOROLOGY RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,

CONSIDERING:

NOTING:

(1) The potential for disaster reduction and economic
benefit to be derived from increaSing research on
tropical atmospheric processes directed towards
improved weather prediction capabilities,
(2) The need to assist coordination of research efforts in
tropical and sub-tropical meteorology of all countries involved,

(1) The report of the CAS Advisory Working Group,
Boulder, Colorado, September 1992;
(2) The report of the Group of Rapporteurs on Tropical
Meteorology Research,
(3) Resolution 13 (Cg-XI) - Atmospheric Research and
Environment Programme,
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(3) The likelihood of significant developments in the
scientific aspects of tropical meteorology, particularly those resulting from data obtained by
advanced observing methods and prediction models
over the next few years,
DECIDES:

(1) To re-establish the Working Group on Tropical
Meteorology Research with members serving as
rapporteurs for specifically defined areas with the
following overall terms of reference:
(a) To monitor the implementation of existing
priority projects within the WMO Tropical
Meteorology Research Programme (TMRP) and
to further develop other appropriate research
projects as the need arises, under the main
programme components:
(i) Tropical cyclones;
(li) Monsoon studies (on regional and global
scales);
(iii) Rain-producing tropical disturbances
(other than cyclones);
(iv) Tropical applications of limited-area analysis and modelling of weather systems;
(v) Interaction between tropical and mid-latitude weather systems;
(vi) Meteorology of droughts in the tropicS;
(vii) Tropical meteorology and climate;
(b) To provide scientific advice to the SecretaryGeneral and the president of CAS, as necessary,
on the implementation and development of
the main TMRP components;
(c) To identify those research initiatives which, if
taken by Meteorological Services in tropical
countries, generally including collaboration
with other groups in universities or research

institutes, are likely to lead to economic benefits, particularly in disaster mitigation and
agriculture and water resource management;
(d) To keep under continuous review developments in research aspects of the WMO Tropical
Cyclone Programme (TCP) by maintaining
close liaison with TCP regional bodies and to
facilitate the co-ordination of research at
regional level;
(e) To prepare for the next session of the Commission
a report on the progress in tropical meteorology
research;
(f) To coordinate relevant scientific developments
with the WCRP;
(g) To keep in contact, through the Secretariat,
with various WMO regional and other groups
dealing with tropical meteorology;
(2) To invite the following individuals to serve as
rapporteurs:
G. Holland (Australia) - Chairman, Rapporteur on
Tropical Meteorology and Climate;
R. Elsberry (USA) - Rapporteur on Tropical Cyclones;
M. Murakami Oapan) and B. Shyamala (India) Rapporteurs on Monsoons;
R. Okoola (Kenya) - Rapporteur on Tropical Droughts
and Rain-producing Systems
Chen Lianshou (China) - Rapporteur on Interaction
between Tropical and Mid-latitude Weather Systems
A. A. Hassan (Egypt) - Rapporteur on Tropical
Application of Limited-area Weather Prediction
Modelling
(3) To request the chairman of the group to submit
periodical reports as necessary and a formal report
to the president of CAS not later than six months
before the twelfth session of the Commission.

RESOLUTION 5 (CAS-XI)
RAPPORTEUR ON MIDDLE-ATMOSPHERE STUDIES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
the reports of the Rapporteurs on MiddleAtmosphere· Studies and on Solar-Terrestrial
Relationships,
CONSIDERING the need for CAS to be informed of
research activities concerning the middle atmosphere,
the links with solar-terrestrial relationships and the
scientific opportunities provided by advances in middle
atmospheric modelling and satellite observing systems,

NOTING

DECIDES:

(1) To appoint a Rapporteur on Middle-Atmosphere
Studies serving as a member of the Working Group
on Medium- and Long-range Weather Prediction
Research, with the following terms of reference:
(a) To maintain a continuing review of international activities and scientific research in the

field of numerical modelling of the middle
atmosphere, including data assimilation, in the
context of long-range weather prediction and
climate studies;
(b) To report on the quantity and quality of
middle-atmosphere data, including analyses,
available for research purposes;
(c) To review the scientific progress in the field of
stratospheric warmings, including the relationships of such events to phenomena at other levels;
(d) To maintain liaison with other international
bodies which have research activities related to
the middle atmosphere, such as the Committee for Space Research (COSPAR) and the
International Association of Meteorology and
Atmospheric Sciences (IAMAS);
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To recommend, relative to the above fields,
appropriate research studiesj
(2) To invite H. Ritchie (Canada) to serve as Rapporteurj
(3) To request the rapporteur to submit a report to the
president of CAS through the chairman of the
(e)

Working Group on Medium- and Long-range
Weather Prediction Research not later than six
months before the twelfth session of the
Commission.

RESOLUTION 6 (CAS-XI)
REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE
COl\11\1lSSION FOR ATMOSPHERIC SCIENCES

CONSIDERING:

not to keep in force any of its resolutions
adopted prior to its eleventh session.

(1) That all its previous resolutions are now obsolete,
(2) That the substance of some of its previous
recommendations have been included in recommendations of its eleventh session,
NOTING the action taken by the competent bodies on the
resolutions and recommendations of its previous
sessions,

NOTE: This resolution replaces Resolution 10 (CAS-X), which is no
longer in force.

THE COMMISSION FOR ATMOSPHERIC SCIENCES,

DECIDES

RECOMMENDATIONS ADOPTED BY THE SESSION

RECOMMENDATION 1 (CAS-XI)
TERMS OF REFERENCE AND CAS REPRESENTATION IN THE PROPOSED
RE-ESTABLISHMENT OF THE EXECUTIVE COUNCIL PANEL OF EXPERTS!
CAS WORKING GROUP ON ENVIRONMENTAL POLLUTION
AND ATMOSPHERIC CHEMISTRY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) Resolution 11 (EC-XLII) - Re-establishment of the
EC Panel of Experts/CAS Working Group on Environmental Pollution and Atmospheric Chemistry,
(2) General Regulation 179 - Structure and terms of
reference of technical commissions,
(3) Eleventh World Meteorological Congress, abridged
report with resolutions, paragraphs 3.3.1.1 to
3.3.1.12 and Resolution 13 (Cg-XI) - Atmospheric
Research and Environment Programme,
(4) WMO Third Long-term Plan, Part I, paragraphs 239
to 246 and Part II, Volume 3, paragraphs 15 to 47
and the relevant sections of the draft Fourth Longterm Plan,
CONSIDERING:

(1) The need, as reaffirmed by Tenth Congress, for
WMO to be the lead United Nations agency dealing
with those environmental matters and processes in
which the atmosphere plays a major part,
(2) That WMO is highly suited to undertake the tasks
of long-term monitoring of global atmospheric
composition and related physical characteristics
including the preparation of related scientific assessments, and that, through the implementation of
the Global Atmosphere Watch (GAW), the involvement of the Organization in such activities has
increased substantially,
(3) That a focal point to coordinate all WMO activities
in the fields of environmental pollution and atmospheric chemistry is needed,
RECOGNIZING its responsibility as the lead Commission
in this field,
RECOMMENDS that the Executive Council include the
following in the terms of reference for the re-established
Executive Council Panel of Experts/CAS Working
Group on Environmental Pollution and Atmospheric
Chemistry:
(1) To serve as the advisory body to the Executive
Council and the president of CAS for all WMO
activities in the fields of atmospheriC chemistry and
environmental pollution;
(2) To act as the focal point for the Global Atmosphere
Watch (GAW) and to provide scientific guidance on
the design and implementation of improvements
required to enhance GAW data quality, availability
and global coverage, as a top priority;

(3) To serve as an advisory panel for GAW Quality
Assurance/Science Activity Centres;
(4) To keep informed of and review scientific developments in the fields of environmental pollution and
atmospheric chemistry, including the interrelationships between changes in atmospheriC composition,
global and regional climate and other aspects of the
Earth system, and perturbations to the natural
cycles of chemical species in the atmosphere/ocean/
biosphere system;
(5) To recommend to the Executive Council, in consultation with the president of CAS, action that WMO
should take to promote, initiate, facilitate or set
priorities for research and monitoring activities in
the above areas, with special attention to:
(a) Long-term observations of background atmospheric composition and air pollution,
including: greenhouse gases, ozone, other reactive gases, radiation and optical depth, aerosol
particle characteristics, precipitation composition and other related parameters;
(b) The high quality, accessibility and timeliness of
data from the monitoring network;
(c) The transport, transformation and deposition
of air pollutants on all space and time scales;
(d) The air/sea exchanges of atmospheriC constituents;
(e) Integrated monitoring of background environmental pollution;
(f) Siting of stations;
(6) To promote the use of data and other results obtained
from the GAW system, in particular to arrange for or
prepare competent scientific assessments on emerging
atmospheric environment issues;
(7) To collaborate, as appropriate, in the work of relevant working groups and rapporteurs;
(8) To design and implement training and educational
activities within the GAW framework in the fields of
environmental pollution and atmospheric chemistry;
(9) To keep informed of the work of other relevant
international organizations and to advise the
Executive Council and the president of CAS of their
activities, on their policy implications for WMO,
and on appropriate coordination measures;
RECOMMENDS FURTHER:

(1) That the membership of the Executive Council
Panel of Experts/CAS Working Group on Environ-

RECOMMENDATION 2

mental Pollution and Atmospheric Chemistry be
defined as follows:
D. Whelpdale (Canada) - Rapporteur on
Changes in Atmospheric Composition on a
Long-term Basis
S. Penkett (United Kingdom) and D. Ehhalt
(Germany) - Rapporteurs on Atmospheric
Chemistry of Oxidants and Short-lived Species
H. Dovland (Norway) - Rapporteur on Long-range
Transport including Acid Rain
H. Yoshikawa Gapan) - Rapporteur on Atmospheric Carbon Dioxide and other Greenhouse Gases
Ch. Zerefos (Greece) - Rapporteur on Atmospheric
Ozone and UV-B
B. Hicks (USA) - Rapporteur on Radiation and
Turbidity
G. Ayers (Australia) - Rapporteur on Precipitation
Chemistry
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I. Nazarov (Russian Federation) - Rapporteur on

Exchange of Pollutants between Various Media
(including Integrated Monitoring)
E. Sanhueza (Venezuela) - Rapporteur on
Atmospheric Chemical System Modelling
J. Gille (USA) - Rapporteur on Satellite Measurements of Atmospheric Constituents
of whom the Executive Council may wish to
consider nominating Dr D. Whelpdale (Canada) as
chairman and coordinator of the work of the individual rapporteurs;
(2) That the chairman of the EC Panel/CAS Working
Group be requested to keep the president of CAS
informed of significant developments in atmospheric
environment-related activities and to submit reports on
atmospheric environment research to the president of
CAS at his request, and in any case not later than six
months before the twelfth session of the Commission.

RECOMMENDATION 2 (CAS-XI)
TERMS OF REFERENCE AND RE-ESTABLISHMENT OF THE EXECUTIVE COUNCIL
PANEL OF EXPERTS/CAS WORKING GROUP ON PHYSICS AND CHEMISTRY OF
CLOUDS AND WEATHER MODIFICATION RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) Resolution 13 (Cg-XI) - Atmospheric Research and
Environment Programme,
(2) Resolution 12 (EC-XLII) - Re-establishment of the
Executive Council Panel of Experts/CAS Working
Group on Physics and Chemistry of Clouds and
Weather Modification Research,
(3) WMO Third Long-term Plan, Part II, Volume 3,
paragraphs 62 to 71 and the relevant sections of the
draft WMO Fourth Long-term Plan,
CONSIDERING:

(1) The importance of cloud physics and chemistry
with regard to weather forecasting, from the very
short range to the long range,
(2) The importance of cloud physics and chemistry
with regard to climate change issues, particularly in
parameterizations in climate modelling,
(3) The importance of cloud physics and chemistry
with regard to the transport, deposition and transformation of atmospheric pollutants,
(4) The importance, reaffirmed by the WMO Congresses,
of providing mankind with a clear answer as to the
possibility and limitations regarding intentional
weather modification, still largely at the research stage,
(5) The potential benefits of scientifically-based cloud
seeding to the planning and management of water
resources and agriculture and related activities as
well as ensuring authoritative advice on weather
modification, with particular regard to precipitation
enhancement and hail suppression,
RECOGNIZING the responsibility of the Commission for
Atmospheric Sciences in this field,

that the Executive Council re-establish a
jOint group with the title "Executive Council Panel of
Experts/CAS Working Group on Physics and Chemistry
of Clouds and Weather Modification Research" with the
following terms of reference:
(1) To keep under review relevant research and advise
the Executive Council, CAS and, as appropriate,
other WMO bodies on urgent problems requiring
attention relating to physics and chemistry of
clouds and weather modification;
(2) To keep under review the role of clouds in the transport, transformation and deposition of various
pollutants, including nuclear pollUtion, in the
process of their dispersion and long-range transport;
(3) To keep under review the role of cloud and fog
processes in both weather and climate prediction/
simulation research;
(4) To arrange the preparation of reviews and
summaries offield experiments related to cloud
physics and chemistry, as well as cloud-seeding
experiments, for wide distribution to Members;
(5) To provide advice and assistance for planning scientific experiments and scientific meetings organized,
coordinated or sponsored by WMO in the abovementioned fields;
(6) To draft and review WMO documents on the status
of weather modification and propose revisions to
these documents where necessary;
RECOMMENDS further that:
(1) The membership of the Executive Council Panel of
Experts/CAS Working Group on Physics and
Chemistry of Clouds and Weather Modification
Research be as follows:
RECOMMENDS
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H. Orville (USA) and J. R. De Grado (Spain) Rapporteurs on Cold Cloud Precipitation
Enhancement;
A. S. R. Murty (India) and Ma Peimin (China) Rapporteurs on Warm Cloud Modification;
M. T. Abshaev (Russian Federation) - Rapporteur
on Other Aspects of Weather Modification including
Hail Suppression
J-P. Chalon (France) - Rapporteur on Cloud
Physics Application (Radiative Properties of Clouds,
Climatology, Cloud Electricity)
H. Pruppacher (Germany) - Rapporteur on Cloud
Modelling
G. Isaac (Canada) - Rapporteur on Chemical Transformations in Clouds (in liaison with the Executive
Council Panel of Experts/CAS Working Group on
Environmental Pollution and Atmospheric Chemistry)

of whom the Executive Council may wish to
consider appointing H. Orville (USA) as chairman
and coordinator of the work of the individual
rapporteurs;
(2) The lAMAS be invited to designate a representative
to liaise and participate in the work of the group;
(3) The chairman keep in close contact with the chairman of the Executive Council Panel of Experts/CAS
Working Group on Environmental Pollution and
Atmospheric Chemistry to discuss issues of common
interest;
(4) The chairman be requested to submit progress
reports to the Executive Council and to the
president of CAS, as needed, and to submit a final
report to the president of CAS not later than six
months before the twelfth session of the
Commission.

RECOMMENDATION 3 (CAS-XI)
REVIEW OF THE RESOLUTIONS OF THE EXECUTIVE COUNCn. RELEVANT TO THE
FIELD OF RESPONSmn.ITY OF THE COMMISSION FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING with satisfaction the action taken on its previous
recommendations by the Executive Council,
CONSIDERING:

(1) That some of these recommendations have become
redundant in the meantime,
(2) That the substance of some of its previous recommendations has been included in recommendations
of the eleventh session,

(2) That the following Executive Council resolutions be
maintained in force:
27 (EC-XVIII), 31 (EC-XVIII), 11 (EC-XXIX),
18 (EC-XXX), 5 (EC-XXXII), 18 (EC-XXXIV),
5 (EC-XXXIX), 7 (EC-XXXIX), 13 (EC-XLII),
14 (EC-XLII), 13 (EC-XLIIn and 3 (EC-XLIV).

RECOMMENDS:

(1) That the following Executive Council resolutions no
longer be considered necessary: 10 (EC-XLII), 11
(EC-XLII) and 12 (EC-XLII)j

NOTE: This recommendation replaces Recommendation 5
(CAS-X), which is no longer in force.

ANNEXES
ANNEX I
Annex to paragraph 3.3 of the general summary

REVISED TERMS OF REFERENCE FOR THE WMO COMMISSION FOR ATMOSPHERIC
SCIENCES PROPOSED BY THE DRAFTING COMMITTEE
The Commission shall be responsible for matters relating to:
(a) Research in atmospheric and related sciences to
advance understanding of atmospheric processes
and support the following:
(i) Weather prediction: concerning time scales
from very short-range to long-range and space
scales from local to global;
(ii) Atmospheric composition and air pollution:
including studies of transport, transformation
and deposition of air pollutants and related
monitoring;
(iii) Physics and chemistry of clouds: particularly in
support of weather prediction and atmospheric
chemistry and weather modification with emphasis on the underlying processes and the
development of rigorous evaluation procedures;
(iv) Tropical meteorology: studies of processes and
phenomena of particular relevance to low latitudes and their influence beyond;
(v) Climate studies: noting the central role of the
World Climate Research Programme for
improved understanding of climate, the

Commission will contribute expertise, especially in the above research areas, including the
application of relevant research advances;
(b) Coordination of the operation and further development of the Global Atmosphere Watch including
the setting of relevant network standards and procedures, the monitoring of performance and
maintaining liaison with other international
programmes engaged in environmental monitoring,
especially the Global Climate Observing System
(GCOS);
(c) The formulation of requirements for observations
and for the storage, retrieval and exchange of raw
and/or processed data for research purposes;
(d) Scientific assessment of technical meteorological
procedures, including verification techniques;
(e) The coordination of the international aspects of the
Commission's activities with relevant scientific bodies
and those concerned with disaster mitigation;
(f) Standardization of functions, constants, terminology and bibliographic practices applicable to
atmospheric sciences.

ANNEX II
Annex to paragraph 5.3.8 of the genend summary

REDEFINITION OF THE TMRP PROJECTS
Project TCl - Tropical cyclone motion and intensity
A new project in coordination with ICSU to maintain the
initiative that has developed on tropical cyclone motion
and intensity research associated with the field
experiments in the western North Pacific, such as TCM90, SPECTRUM and TYPHOON-90, and to promote
transfer of the findings to operational use under the
IDNDR.
Project TC2 - Scientific assessment of climate change
effects on tropical cyclones
A new project to assess the current state of scientific
knowledge on tropical cyclone impact from climate

change and advise the president of CAS on the issue of
an objective statement that represents the current status
of the science.
Project Ml- Research initiatives on east-Asian monsoon
A new project to provide support for research initiatives
on east-Asian monsoon and to help with the dissemination of results.
Project M2 - Long-term Asian/African monsoon studies
A continuing project to further improve the understanding and prediction (in short and/or long term) of
monsoon onset, intensity and variability.
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Project M3 - Factors determining the seasonal and local
migration of the ITCZ

Project AZ2 - Tropical rain-producing systems (other
than tropical cyclone and ITCZ)

A slightly modified project to study further the mechanisms of the seasonal and local migration of the ITCZ.

A new project to promote research activities under strong
links with project M3 and LAMl.

Project AZI - Scientific support for ACMAD and DMCs

Project LAMl- Application of LAM to tropical countries

A new project to provide scientific support to ACMAD
and the DMCs at Harare and Nairobi and to help with
issues of data collection and analysis.

A modified project to provide support for the implementation of LAM to tropical countries, especially with
regards to the development of local expertise.

ANNEX III
Annex to paragraph 10.1 of the general summary

COMMENTS ON AND AMENDMENTS TO THE DRAFT WMO FOURTH LONG-TERM PLAN,
PART II, VOLUME 3, THE WMO ATMOSPHERIC RESEARCH AND ENVIRONMENT
PROGRAMME (1996-2005) AS AGREED BY CAS-XI

EXECUTIVES~ARY

The overall object of the Atmospheric Research and
Environment Programme (AREP) is:
To encourage research in the atmospheric sciences with a
view to promoting and supporting the quality of life and
the sustainable development of the WMO Members
through a wide range of closely interrelated activities,
including:
•
Monitoring and predicting the atmospheric environment on global and regional scales;
•
Weather prediction over the full range of space and
time scales;
•
Tropical meteorology;
•
Cloud physics and chemistry.
There are two fundamental characteristics of the
Atmospheric Research and Environment Programme: the
first is the very close linkages that exist between its four
major components, which are essential for overall
success of the AREP and other WMO programmes such
as the WCRP; the second is the ongoing focus on
capacity building.
The United Nations Conference on Environment
and Development (UNCED 92) recognized that an essential condition to attaining sustainable development was
the ability to monitor and predict both the short- and
long-term evolution of the Earth's atmospheriC environment and impacts on the total climate system. The
Global Atmosphere Watch, established by the Eleventh
World Meteorological Congress as a major priority
programme to monitor and assess the chemical composition and related physical characteristics of the
atmosphere, is a key contribution by WMO to this
problem.
Weather forecasting remains a central activity for
national Meteorological Services. Significant advances
over the last two decades in numerical weather prediction and in observing systems, particularly those

using remote sensing techniques, have led to major improvements in short- and medium-range prediction.
Encouraging advances in forecasting over long time
scales have followed improved understanding of the
coupled ocean-atmosphere system, while new modelling
approaches and observing techniques, together with
integrated forecasting systems, are seen as making valuable contributions to very short-range prediction.
Tropical meteorology applications will also benefit these
advances and will greatly assist Members in tropical
regions in reducing the effects of severe weather
phenomena, particularly in the context of the IDNDR.
Research associated with the physics and chemistry of
clouds is at the heart of several critical aspects of atmospheric sciences such as weather prediction, atmospheriC
chemistry and weather modification and climate. WMO's
role of coordination and promotion of research projects in
this field will become even more essential in view of their
application to environment problems and to the improvement of techniques for weather modification.
Quantitative precipitation forecasting and the
improved prediction of tropical cyclones have been identified as important challenges providing unifying themes
for intra-programme collaboration over the next few
years.
ATMOSPHERIC RESEARCH AND ENVIRONMENT
PROGRAMME
Introduction

Purpose and scope

1. The purpose of the Atmospheric Research and
Environment Programme is to contribute to the
advancement of atmospheric sciences and to assist
Members in providing better meteorological and environmental services by fostering research in meteorology
and related environmental fields. The programme
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comprises four major components. These relate to
research in the atmospheric environment, including
measurement and assessment of unprecedented complexity, and to research in weather prediction, in tropical
meteorology, and in the physics and chemistry of clouds
and weather modification.
2. There are two fundamental characteristics of the
Atmospheric Research and Environment Programme. The
first is the very close linkages that exist between its four
major components, which are essential for overall success
of the AREP and other WMO programmes. For example,
improvements in weather prediction as a result of
research on data-assimilation methods, numerical techniques and physical parameterizations are relevant for
accurate simulations of short- and long-range transport
of atmospheric pollutants, such as sulphates, or of important constituents, such as ozone. Conversely, advances in
understanding of the chemical and physical processes
relevant to these same species are fundamental for accurate long-term forecasts as well as climate scenarios. In
other words, the complex feedbacks and non-linearities
which characterize the atmospheriC environment are
reflected in the interdependency of CAS's four major
programme components. Progress in one specific component cannot be sustained without equivalent progress
in the others.
3. The second characteristic is the ongoing focus on
capacity building as an integral part of the Atmospheric
Research and Environment Programme. Each component
contains education and training aspects with the transfer
of knowledge and proven methodology being fundamental to the Programme. This is accomplished through the
participation of scientists from developing and developed
countries alike in activities such as scientific meetings or
technical conferences where research results and experiences are exchanged; through the dissemination of
technical reports highlighting new scientific results and
their application; and through the organization of training courses and workshops. The aim is for Members to
have available the latest research information and gUidance material to promote their national economies and
improve the quality of life.

Overall objectives
4. The overall objectives of the Programme are to foster
and support the advancement of atmospheric sciences.
In particular:
(a)

(b)
(c)

(d)

(e)

To monitor and predict the atmospheriC environment
on global and regional scales by maintaining and
enhancing the Global Atmosphere Watch (GAW);
To improve weather prediction over the full range of
space and time scales;
To study processes and phenomena of particular
relevance to low latitudes and their influence
beyond;
To improve understanding of atmospheric processes
including the physics and chemistry of clouds;
To promote applied research in atmospheriC sciences
and related education and training;

31

(f)

To produce and maintain meteorological definitions
and standards;
(g) To ensure the dissemination of relevant advances in
meteorology.

Programme organization
S. The components of the Atmospheric Research and
Environment Programme are:
•
Global Atmosphere Watch;
•
Programme on Very Short- and Short-range Weather
Prediction Research;
•
Programme on Medium- and Long-range Weather
Prediction Research;
•
Tropical Meteorology Research Programme;
•
Programme on the Physics and Chemistry of Clouds
and Weather Modification Research.
6. Several WMO constituent bodies are involved in the
effective implementation of the AtmospheriC Research
and Environment Programme, as follows:
•
The Congress and the Executive Council make decisions concerning matters presented and provide
guidance on the development and implementation
of activities;
•
The Commission for Atmospheric Sciences gives
advice to the Secretary-General, Congress and the
Executive Council and recommends measures to be
taken concerning the development and implementation of the Programme.
7. In order to fulfil its role, CAS is organized around a
basic operating structure which comprises working
groups, individual rapporteurs, two joint Executive
Council panels of experts/CAS working groups and a
CAS/JSC working group.
8. Links are also established and close collaboration exists
with other agencies, organizations, and programmes including the International Council of Scientific Unions (ICSU)
and the United Nations Environment Programme (UNEP).

Current status
9. The measurement and assessment of the long-term
evolution of the composition of the atmosphere have
been a major activity of the World Meteorological
Organization over the last few decades, through the
Global Ozone Observing System and the Background Air
Pollution Monitoring Network. The integration of these
two programmes into the Global Atmosphere Watch in
1989 has led to a more systematic approach to the problem and greater focus on the most important environment and climate issues, as expressed by the scientific
community and WMO Member countries in the context
of global change.
10. The present effort, within the Global Environment
Facility, of UNDP, UNEP and the World Bank, to implement six new global GAW monitoring stations in Algeria,
Argentina, Brazil, China, Indonesia and Kenya, consolidating further the GAW observing network, confirms the
awareness of the international community that GAW is a
key contribution by WMO to the environmental issue in
the post-UNCED period.
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11. Weather prediction, including all aspects of
numerical weather prediction, is in a state of rapid
progress and development. Much remains to be done:
mitigation of the impacts of natural disasters; extension
of the range and accuracy of medium- and long-range
forecasts; and harnessing the synergies inherent in
numerical analyses and forecasts to environmental
applications. New and improved observations, data
assimilation advances, new models and integrated
forecasting approaches, together with local, regional,
limited-area, and global forecasting applications, both
social and economic, offer promise of many further
achievements in meeting these issues.
12. Tropical meteorology will benefit from revolutions
in computational and observing technologies.
Given careful attention to the transfer of relevant
technology, methodologies and knowledge, national
Meteorological Services in tropical regions will be able
to reduce more effectively the effects of extreme and
severe meteorological phenomena. A CAS/ICSU priority
mission on tropical cyclones under the IDNDR is
expected to provide substantial improvements in
disaster prediction and mitigation.
13. Cloud physics and chemistry research plays an
important role in providing a critical understanding of
several atmospheric science issues, i.e. weather
prediction, atmospheriC chemistry, weather modification
and climate. Such cloud-process research is important in

the description of the long-range transport, transformation and deposition of pollution released into the
atmosphere, and in understanding climate change.
14. Quantitative precipitation forecasting (QPF) is recognized as being a very important forecasting challenge.
Advances in numerical weather prediction and observing
systems provide, potentially, a substantially improved
capacity for QPF over a range of scales of weather
phenomena. This aspect of meteorological prediction
relates to a number of AREP programmes and, together
with the priority of improved tropical cyclone prediction,
provides unifying themes for intra-programme collaboration over the next several years.
15. WMO's role, partly through CAS, in the abovementioned evolution of the AREP is particularly important
in:
(a) Ensuring appropriate coordination between the
components of the AREP and between them and
other WMO constituent bodies;
(b) Encouraging Members, where pOSSible, to exchange
knowledge, training material and technologies with
the aim of reducing possible gaps relevant to local
applications capacity in the different fields of the
AREP;
(c) Distributing among Members documentation and
scientific publications concerning the results achieved
under the Programme, thus facilitating the transfer of
methodologies used in all Member countries.

ANNEX IV
Annex to paragraph 10.2 of the general summary

GENERAL AND SPECIFIC COMMENTS AS GUIDANCE IN THE PREPARATION OF THE DRAFT
WMO FOURTH LONG-TERM PLAN, PART II, VOLUME 3, THE WMO ATMOSPHERIC
RESEARCH AND ENVIRONMENT PROGRAMME (1996-2005), AS AGREED BY CAS-XI
The Commission suggested that the following points
should be taken into account in preparing the next draft
of the individual programme chapters of Volume 3 of
Part II of the WMO Fourth Long-term Plan.

para. 22:
para. 26:
para. 27:

GENERAL
avoid restrictive reference to II eligibilityII (e.g. para. 90);
PROGRAMMEn

para. 14:

para. 17:

para. 21:

line 4, insert after IIgreenhouse gases,"
lIozone depleting substances and other
pollutants,"
paragraph (iii), delete lithe climate
system"; insert 1I0xidizing species" after
II greenhouse gases"
line 8, change to 11 ••• 1989, G03 0S and
BAPMoN were combined into· an improved and extended programme ... ";
insert IIwithin WMO" after IIresearch
activities" in line 10

para. 28:

para. 28:
para. 30:

last line, replace IIcomplete" by lIenhance"
3rd bullet, 1I ... for interpretative,
predictable and ... "
1st bullet, replace by IIMeasurements of
the vertical distributions of chemical
constituents and radiation, using satellites, aircraft, balloons and other means
of remote sounding".
1st bullet, change to IIImproved understanding of the balance of ozone, its
sensitivity to ozone-depleting substances and the relationships between
changes in ozone a~d changes in
climate forcing and UV-B radiation. In
addition the emerging issue of increasing tropospheric ozone needs to be
addressed. "
3rd bullet, replace IIhealth" by IIhuman
health and environmental" ...
insert new bullet, "Development of
regional and global models to simulate
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pollutants between the atmosphere and
other environments."
add "and for vertical profiles" to the
para. 34:
end of the sentence
replace ".. Evaluation Programme
para. 43:
(AMEP)" by " .. Assessment Programme
(AMAP)"
para. 50:
Project 31.2, Activities and outputs
coordinated by the WMO Secretariat,
fourth subparagraph, insert after II other
technical centres" "in particular by
encouraging networks for easier access
to data,"
Project 31.3: replace "develop" by "promote"; under
II Activities of Members", first subparagraph, insert "photo-chemical
oxidation" after II aerosols".
para. 57:
add: liThe active role of GAW in the
implementation of the UN Framework
Convention on Climate Change and in
activities of the Parties Conference, in
particular, is needed".
PROGRAMME 3.2

para. 72:
para. 86:

amend last sentence to read: "Local
adaptation models can be used .... "
include reference to Quantitative
Precipitation Forecasting (QPF) under
Project 32.1

PROGRAMME 3.3

insert additional bullet:
• Investigation of dynamical and
chemical numerical modelling
approaches to understanding of the
middle atmosphere.
Add a new paragraph after para. 112:
"Finally, as the skill of long-range and seasonal
forecasting improves, there will be a need to

para. 95

institute a dialogue between decision-makers and
potential users on the one side, and producers of the
forecasts on the other."
PROGRAMME 3.4

para. 150: line 3, amend to read "monsoon onset and
rainfall"
new para. 151: include reference to Doppler radar
techniques
eliminate all reference to TOGA
PROGRAMME 3.5

throughout: place greater emphasis on the scientific
aspects of the programme and reduce the overemphasis on the single application of weather
modification
para. 159: lines 3/4, replace "of this research to all
fields" by "of this research with particular
emphasis on the needs of weather
prediction, weather modification, and
atmospheric composition and pollution"
para. 159: add: liThe Programme will also ensure
coordination of these activities with
related ones under the World Climate
Research Programme"
para. 161: reword (i): liTo promote research in the
physics and chemistry of clouds with
particular reference to:
(a) weather prediction
(b) weather modification
(c) atmospheric composition and
pollution."
para 162:
reword as follows: "162. The programme, with its foundation in basic
research on the physics and chemistry
of clouds, has seven components:"
para. 162: emphasize the importance of the
programme to climate studies
para. 173: reword more logically.
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Thailand

P. Patvivatsiri

Principal delegate

VietNam

Principal delegate
Delegate

United Kingdom P. J. Mason
R.A.Cox

Principal delegate
Alternate

United States of R. McPherson
America
R. S. Greenfield
R. A. McClatchey
J.J. Cahir

Principal delegate
Alternate
Delegate
Adviser

Tran Duy Binh
VuHuyTan

C. Lecturers
G. Ayers
K. A. Emanuel
D. Burridge

APPENDIXB

AGENDA
Documents

Agenda item

Resolutions and
Recommendations
adopted

1.

OPENING OF THE SESSION

PINK 2

2.

ORGANIZATION OF THE SESSION

2.1

Consideration of the report on credentials

PINK 1
PINK 1

2.2

Adoption of the agenda

1j 2j PINK 1

2.3

Establishment of the committees

PINK 1

2.4

Other organizational matters

PINK 1

3.

REpORT OF THE PRESIDENT OF THE COMMISSION

15j PINK 20

Res. 1

4.
4.1

GLOBAL ATMOSPHERE WATCH
Environmental pollution and atmospheric chemistry

4j PINK 11

Rec.1

4.2

Transport and dispersion of atmospheric pollutants

5j PINK 3

4.3

Ozone monitoring and research

14j PINK 21

4.4

Contribution to the Global Climate Observing System

9j PINK 15

5.
5.1

WEATHER PREDICTION AND TROPICAL METEOROLOGY RESEARCH

Short-range weather prediction research

13j 13, ADD.1j PINK 12

Res. 2

5.2

Medium- and long-range weather prediction research

lSj PINK 22

Res. 3

5.3

Tropical meteorology research, including the contribution
to the IDNDR

21j PINK 9

Res. 4

5.4

Other activities related to weather prediction

Sj 16j 17j 22j PINK 17
PINK 19j PINK 23j PINK 24

PHYSICS AND CHEMISTRY OF CLOUDS AND WEATHER

19j PINKS

6.

Rec.2

MODIFICATION RESEARCH

7.

CLIMATE RESEARCH

7.1
7.2

Strategy and activities of the World Climate Research Programme
CAS contribution to climate research

8.

OTHER RESEARCH ACTIVITIES

S.l
S.2

Atmospheric boundary-layer meteorology
Middle-atmosphere studies and solar-terrestrial relationships

6j 7j PINK 2S

9.

SCIENTIFIC LECTURES

PINK 4

10.

FOURTH WMO LONG-TERM PLAN

11.

(1996-2005)

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF
THE COMMISSION AND OF RELEVANT RESOLUTIONS OF THE
EXECUTIVI! COUNCIL

20j PINK 14
12j PINK 13

tOj PINK 10

Res. S

11j PINK IS

3i PINK6

Res. 6, Rec. 3
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Agenda item

Documents

12.

ELECfION OF OFFICERS

PINK 16

13.

NOMINATION OF MEMBERS OF WORKING GROUPS AND RAPPORTEURS

PINK 7

14.

DATE AND PLACE OF THE TWELFTH SESSION

PINK 26

15.

CLOSURE OF THE SESSION

PINK 27

Resolutions and
Recommendations
adopted

APPENDIXC

LIST OF DOCUMENTS
Doc.
No.

Agenda
item

Title

Submitted by

I. /lDOC" series
1

Provisional agenda

2.2

2

Explanatory memorandum relating to the provisional agenda

2.2

3

Review of previous resolutions and recommendations of the
Commission and of relevant Executive Council resolutions

11

Secretary-General

4

Global Atmosphere Watch

4.1

Chairman EC Panel of
Experts/CAS WG

4.2

Secretary-General

8.2

Rapporteur

8.2

Rapporteur

5.4

Rapporteur

4.4

Secretary"General

8.1

Rapporteur

10

Secretary-General

7.2

Chairman CAS Group of
Rapporteurs on Climate
Activities

5.1

Chairman of the Group
of Rapporteurs on Shortrange Weather Prediction
Research

4.3

Secretary-General

Environmental pollution and atmospheriC chemistry
5

Global Atmosphere Watch
Transport and dispersion of atmospheric pollutants

6

Other research activities
Middle-atmosphere studies and solar-terrestrial relationships

7

Other research activities
Solar-terrestrial relationships

8

Weather prediction and tropical meteorology research
Other activities related to weather prediction
Mountain effects in weather prediction

9

Global Atmosphere Watch
Contribution to the Global Climate Observing'System

10

Other research activities
Atmospheric boundary-layer meteorology

11

Fourth WMO Long~term Plan (1996-2005)
WMO Fourth Long-term Plan - Part II - Volume 3Atmospheric Research and Environment programme

12

Climate research
CAS contribution to climate research

13

Weather prediction and tropical meteorology research
Short-range weather prediction research

14

Global Atmosphere Watch
Ozone mOnitoring and research
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Doc.
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15

Report by the president of the Commission

3

President of CAS

16

Weather prediction and tropical meteorology research

5.4

Chairman CAS/JSC
Working Group on
Numerical
Experimentation

504

Rapporteur on Economic
Benefits of Weather
Forecasting

5.2

Chairman Group of
Rapporteurs on Mediumand Long-range Weather
Prediction Research

Other activities related to weather prediction

17

Weather prediction and tropical meteorology research
Other activities related to weather prediction

18

Weather prediction and tropical meteorology research
Medium- and long-range weather prediction research

19

Physics and chemistry of clouds and weather modification research

6

Chairman EC Panel of
Experts/CAS WG

20

Climate research

7.1

Secretary-General

5.3

Chairman of the Group of
Rapporteurs on Tropical
Meteorology Research

504

President of CAeM

Strategy and activities of the World Climate Research Programme

21

Weather prediction and tropical meteorology research
Tropical meteorology research, including the contribution to the IDNDR

22

Weather prediction and tropical meteorology research
Other activities related to weather prediction
Research needs to support aeronautical meteorology requirements

II. tlplNJ{" series

1

Organization of the session

2

President of CAS

2

Opening of the session

1

President of CAS

3

Transport and disp~rsion of atmospheric pollutants

4.2

Chairman of Committee B

4

Report by the president of the Commission

9

Chairman, Committee of
the Whole

5

Election of officers

12

Chairman, Nominations
Committee

6

Review of previous resolutions and recommendations of the
Commission and of relevant Executive Council resolutions

11

President of CAS

7

Nomination of members of working groups and rapporteurs

13

President of CAS

8

Physics and chemistry of clouds and weather modification research

6

Co-chairman of
Committee A

9

Tropical meteorology research, including the contribution to the IDNDR

5.3

Chairman of Committee A

10

Atmospheric boundary-layer activities

8.1

Co-chairman of
CommitteeB
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11

Environmental pollution and atmospheric chemistry

4.1

Co-chairman of
CommitteeB

12

Short-range weather-prediction research

5.1

Co-chairman of
CommitteeB

13

CAS contribution to climate research

7.2

Co-chairman of
CommitteeB

14

Strategy and activities of the World Climate Research Programme

7.1

Co-chairman of
CommitteeB

15

Contribution to the Global Climate Observing System

4.4

Co-chairman of
CommitteeB

16

Election of officers

12

Chairman of Committee B

17

Other activities related to weather prediction

5.4

Co-chairman of
Committee A

10

Chairman of Committee C

5.4

Co-chairman of
Committee A .

Activities of the CAS/JSC Working Group on Numerical Experimentation
18

Fourth WMO Long-term Plan (1996-2005)
WMO Fourth Long-term Plan - Part II, Volume 3 - Atmospheric
Research and Environment Programme

19

Other activities related to weather prediction
Research needs to support aeronautical meteorology requirements

20

Report by the president of the Commission

3

Chairman of Committee C

21

Ozone monitoring and research

4.3

Co-chairman of
CommitteeB

22

Medium- and long-range weather prediction research

5.2

Co-chairman of
Committee A

23

Other activities related to weather prediction

5.4

Co-chairman of
. Committee A

5.4

Co-chairman of
Committee A

8.2

Chairman of Committee B

Mountain effects in weather prediction
24

Other activities related to weather prediction
Economic benefits of weather forecasting·

25

Other research activities
Middle-atmosphere studies and solar-terrestrial relationships

26

Date and place of the twelfth session

14

President of CAS

27

Closure of the session

15

President of CAS

