1993

25-29 January, Ensenada, B.C., Mexico

SAC I11: Third Mecting of the Scientific Advisory
Council for the IGBP. IGBP Secretariar, The Royal
Swedish Academy of Sciences, Box 50005, S-104 05
Srockholm, Sweden. Tel: (+46-8) 16 64 48; Fax: (+46-
8) 16 64 05

18-22 April, Eilat, Israel

Global Atmospheric-Biospheric Chemistry: The
First Scientific Conference of the International
Global Atmospheric Chemistry Project. IGAC Core
Project Office, MI'T, Bldg. 54-1312, Cambridge,
MA 02139 USA, Tel: (+1-617) 253 4902, Telex:
921437 mitcam, Fax: (+1-617) 253 0334, E-mail:
R.Prinn (Omnet)

ICSU

24 January, Ensenada, B.C. Mexico

1CSU Forum on Earth System Research (day before
SAC 1), 1CSU Secretaniat, 51 Bd. de Montmorency,
F-75016 Paris, France, Tel: (+33-1) 45 2503 29; Fax:
(+33-1)42 8894 31

New Publications

IGBP Reports

S

Global Change: Reducing Uncertanties. Stockholm, Inter-
national Geosphere- Biosphere Programme, 1992. 40 pp.

No. 18:2

Proceedings of the Asian Workshop, New Delhi, In-
dia, 11-15 February 1991.Collected papers presented
at the Workshop.

Companion report to 18:1, the Recommendations of the
Astan Workshop. A charge of §10 is made for each copy. It
may be ordered from: Prof. R. R. Daniel, Scientific Secre-
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tary, COSTED, Asia Regional Office, 24 Gandhi Mandap
Road, Madras 600 025, India.

No. 22

Report from the STAR'T Regional Meeting for South-
east Asia, Arranged by IGBP in collaboration with
Human Dimensions of Global Environmental Change
Programme (HDGEC), under the auspices of the
Thai Minister of Science, Technology and Energy,
His Excellency Professor Sanga Sabhasi,

Other IGBP Publications

Workshop report. [Report of the IGBP Workshop for
South America in Sio José dos Campos, Brazil, includ-
ing papers presented]. in: Revista Geofisica, 1990 (32)
246 pp. The recommendations from the South American
regional meeting were presented in IGBP Report No. 16.

Asian Planning Meeting for the 1GBP, Singa-
pore, December 12-14, 1991. A Report, B. Babuji and
R. R. Daniel (eds). 1992. 28 pp.

Global Energy and Water Cycle Experiment
(GEWEX). Report of the Second Session of the
WCRP-GEWEX/IGBP-BAHC Joint Working Group
on Land-Surface Experiments, Greenbelt, Maryland,
USA, 3-4 June 1991. (WCRP-61, WMO/TD-No. 437)

ICSU

An Agenda of Science for Environmentand Develop-
ment into the 21st Century. | C 1 Dooge, G T Good-
man, ] WM la Rivigre, | Marton-Lefévre, T'O'Riordan,
I Praderie (eds). Cambridge, University Press [for
the] International Council of Scientific Unions, 1992.
331 pp.

IGBP National
Committee Reports

Australia

Issues Related to Global Environmental Change in
the Australian Region. A Proposal for Enhanced Re-
search Funding. Canberra, Auvstralian Academy of
Science, October 1991. 39 pp.

Japan

First Report of IGBP-Related Studies in Japan. Japan
National Committee for IGBP, March 1992, 119 pp.
{Japan IGBP Global Change Report, 2)

France

Evolurion of the Climate and the Global Environ-
ment. The French contribution in 1991, ed. by P.
Buat-Ménard. Paris, Ministry of Rescarch and T'ech-
nology, 1992. 58 pp.

IGBP-related

Glaciers-Occan-Atmosphere Interactions. V M Ko-
tlyakov, A Ushakov & A Glazovsky (eds), 1991.550 pp
(IAHS Publication 208)

Inventoryingand Monitoring Biodiversity. A pro-
posal for an international network, ed. by F. di Castri,
J. Robertson Vernhes and ‘1. Younés. Bielogy Interna-
tional, 1992 (27), 28 pp.

Paleo-ENSO Records International Symposium,
Extended abstracts. Volume prepared for the Interna-
tional Symposium on Former ENSO Phenomena in
Western South America: Records of El Nifio Events
(Lima, 4-7 March 1992). 333 pp.

The Psychological Dimensions of Global Change,
ed. by Kurt Pawlik. lnternational Journal of Psychology,
1991, (26) 5, 545-673. (Special Issuc)

The relevance of satellite missions to the study of
the global environment, CEOS Committee on Earth
Observation Satcllites, British National Space Cen-
tre, London, 1992, 111 pp. (Prepared for the UNCED
Conference Rio de Janeiro 1992)

Report of the Twelfth Session of the Joint Scien-
tific Commirtee, held jointly with the Execurive Group
of the I0C/SCOR Committee on Climatic Changes
and the Ocean, Bremen, Germany, 18-23 March 1991,
Geneva, World Climate Research Programme. 100
pp. (WMO/TD No. 432)

Correction

In Global Change NewsLertter No. 9, March 1992, on
page 15, the Chairmanshipof Prof. Gordon A. McBean,
recipient of a top award for meteorology in Canada,
was given incorrectly. Prof. McBean chairs the WMO/
1CSU Joint Scientific Committee for the World Cli-
mate Rescarch Programme (WCRP),
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OF THE INTERNATIONAL COUNCIL OF SCIENTIFIC UNIONS

After Rio: the research challenge

Whilst much wasachieved atthe UNCED
Earth Summit, its overall outcome showed
that there is not yet sufficient political
unanimity for decisive action that would
slow the rate of global change.

The reason for caution by some gov-
ernments is not just because of the per-
ceived cost of reducing greenhouse gas
emissions and other environmental protec-
tion measures. Itis also because of the large
uncertainties in the timing and magnitude
of global change effects. Thatsituation gives
added urgency to global change research
programmes, such as IGBP, that address
the functioning of the Earth system — lead-
ing to predictions of its behaviour when
subject to increasing human influences.

Thus there is now increased need for
IGBP research to be relevant to policy
makers. In addition to being of the highest
scientific quality, it must also be well-
integrated, focused on priority problems,

and communicate its results as clearly and
as rapidly as possible. One of the major
scientific achievements of the 1980s has
been the developmentof physically-based
general circulation models: the task for
the 1990s is to improve those models, and
link them with the life-driven processes of
the biosphere. The IGBP provides the
framework for such science.

Toincrease awareness of IGBP, a full-
colour booklet, “Global Change: Reduc-
ing Uncertainties”, has been produced, in
time for distribution at the Rio meeting. A
copy of that publication is enclosed with
this issue of the Newsletter, with addi-
tional distribution through National IGBP
Committees, ICSU and other organ-
izations. Should further single copies be
required, these can be obrained free of
charge from the IGBP Secretariat, Stock-
holm; for bulk orders, postage and han-
dling will be charged.

IGBP made its presence fe!r at Rm. Thomas Rmm!f GBP E
ed sessions of the UNCED meeting and gave presentations on 16
audiences. An IGBP exhibition booth at the Global Change For
interest by governmental delegates, NGO participants and.
[GBP publications, and was used 1o distribute new leaflers
dition, the IGBP booklet “Global Change: Reducing /
launched at both the Global Forum and UNCED. The booth
right, Alicia L. P. Mendonga, and Saulo de Tarso da Si
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START from Concept to Reality

IMPORTANT NEW DEVELOPMENTS NOW HAVE SET A FIRM BASE FOR THE WORK OF THE

IGBP GLoBAL CHANGE SYSTEM FOR ANALYSIS, RESEARCH AND TRAINING (START).

START Secretariat Established

At its most recent meeting in Ottawa in
May, the START Standing Committee
approved plans to establish an interim
secretariat for START. As is the case for
the IGBP Core Projects, a separate
secretariat for START is needed. Over
the past year, a considerable proportion of
the efforts of the IGBP staff ar the
Stockholm secretariat has been devoted
to START developments.

Earlier this year, representatives of
the US Committee of Earth and Environ-
mental Sciences (CEES), in particular Dr.
R. W. Corell, and representatives of the
Consortium for International Earth Sci-
ence Information Network (CIESIN) of-
fered to help establish an interim secrerar-
iat for START in Washingron, DC. The
START Standing Committee gratefully
decided to accepr this offer and to open
the new office in Washington, DC on 1
July 1992, CIESIN will provide support
for office staff and costs, while addirional
programme funds will be supplied by the
National Science Foundation (NSF), This
is in addition to funds to support START
already provided by Germany, France,
Japan, Switzerland and the US.

The Acting Director of the START
secretariat will be Thomas Rosswall, who
will be on leave-of-absence from his post
as Executive Director of the IGBP forone
year starting 1 September 1992. The Act-
ing Executive Director of the IGBP dur-
ing this time will be Dr. John Marks of the
Netherlands, who has worked closely with
the IGBP as Chair of the International
Group of Funding Agencies for Global
Change Research. The START Standing
Committee has appointed a search com-
mittee fora permanent START Director,
who will take over in September 1993.
The members of this committee are W,
Menden, Chair, R. Herrera, K. Higuchi,
and R. Rockwell.

-

Inter-American Institute Established

On 12-14 May, representatives of eleven
governments in the Americas metin Uru-
guay and signed the “Declaration of Mon-
tevideo” (see box) thar establishes the
Inter-American Institute for Global
Change Research (IAI), The institute will
coordinare and sponsor research on
regionally-important aspects of global
environmental change. The START
Standing Committee has consequently
offered torecognize the IAl as the network
partner of START for three START
regions: Equatorial South America (ESA),
Temperate South America (TSA)and the
Caribbean (CAR). The committee hasalso
recommended that the Scientific
Commirttee for the IGBP appoint the Al
Director as an ex-officio member of the
STAR'T Standing Committee.

The IGBP and the Human
Dimensions of Global Environmental
Change Programme (HDP) are planning
to sponsor several workshops jointly with
the TAI to further develop projects for
research to be performed within the frame-
work of the 1Al and START. The IGBP
had already sponsored a regional meeting
for Latin America in 1989, and there were
plans for a second one in 1992 (Costa
Rica). However, in view of the rapid de-
velopmentofthe IAL this second regional
meeting for South America will be held
when the [Al is firmly established, most
likely early in 1993. In coordination with
the 1AL, the HDP is organizing a regional
meeting to identify research questions
and priorities for collaborative social-nat-
ural science research on the human di-
mensions of global change. These ques-
tions and priorities will be closely linked
to the initial research foci of the TAL

Global EEnvironment Facility FundingAward-
ed for START

The Global Environmental Facility has
awarded a grant in support of START

regional research nertworks and centres in
Latin America (through the 1AI), South-
east Asia (initially focusing on the six As-
sociation of Southeast Asian Nations -
ASEAN), with some initial funding for
Africa north of the Equator.

The Global Environment Facility
(GEF) is a three-year pilot programme,
established in 1990 by representatives ofa
group of industrialized and developing
countries, that provides grants and low-
interestloans to help developing countries
carry out programmes to relieve pressure
on the global environment. The fund
supports environment management, and
the transfer of environmentally benign
technologies. The facility is a cooperative
venture among national governments, the
World Bank, the United Nartions
Development Programme (UNDP), and
the United Narions Environment
Programme (UNEP).

START will work closely with the
Inter-American Institute, in developing
detailed plans for acrivities in this region.
InSoutheast Asia, aregional START Com-
mittee for the ASEAN countries has been
established and will meet for the first time
in Jakarta on 28-29 July 1992. The com-
mittee is charged with developing de-
tailed plans for the regional network. A
numberofspecialized workshops will plan
proposals for research on the priorities
identified by participants in the regional
meeting held in Chiang Mai, Thailand, in
January 1992 (see IGBP Report No. 22).
In the Northern African region, a regional
workshop for Africa will be held in Niam-
ey, Niger from 23-27 November 1992,
Plans for this region are developing rapid-
ly following a visit to countries in the
region by Thomas Rosswall, IGBP Exec-
utive Director, and Richard Moss, HDP
Depury Executive Director, during Feb-
ruary of this year.

D

Representatives of the States of the Amer-
icasmetin Montevideo, Uruguay, on 12-14
May 1992 to sign an Agrecment Establish-
ing the Inter-American Institute for Global
Change Research (IAl). The Meeting,
chaired by the acting Minister of Forcign
Affairs, Dr. Eduardo Mezzera, adopted this
Agreement as a new international instru-

ment intended to foster cooperation in
global change research throughout rhe
Americas.

The establishment of the Inter-
American Institute as aregional network of
research entities reflects both the vision of
the scientific community and the political
willof the States of the region. The Institute
sceks to achieve the best possible
international coordination of scientificand
economic rescarch on the extent, causes,

and consequences of global change in the

| Americas, with the objective of significantly

expanding the frontiers of knowledge and
serving as an cffective interface between
science and the policy process.

The Representatives stressed that sci-
entific interests should be the driving force
in the implementation of the Institute’s
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Declaration of Montevideo

network, including its affiliated and associ-
ated research institutions. The expression
of intent on the part of several countries to
submit proposals to host Research Centres
and the Directorate within the Institute's
network was acknowledged and support-
ed.

The Representatives agreed to
establish an Implementation Committee
which  would be composed of
representatives from interested signatory
States 1o the Agreement and would be
supported by a small staff. Other States
were invited to participate as observers.
This Commitcee was charged with laying
the groundwork for the Institute to become
operational promptly upon the entry into
force of the Agreementand would continue
to function until the first meeting of the
Conference of the Partics.

It was further agreed that, in order to
maintain the momentum generated by the
opening of the Agreement for signature,
representatives from signatory States shall
meet immediately thereafter to discuss
terms of reference, statement of work, and
schedule the first meeting of the Imple-

mentation Committee. In addition, the
representatives agreed to inform the Unit-
ed Nations Conference on the Environ-
ment and Development (UNCED 92) of
the establishment of this Institute.

In signing this Communique, the
Representatives express the collective will
of their Governments to advance as much
as possible the establishment of the Inter-
American Institute for Global Change
Researchand to be guided during the period
preceding the entry into force of the
Agreement, by its principles and objectives.

Representatives of all countries were
invited tosign this Communique to express
their support for the Institure and their
continued interest in becoming Parties to
the Agreement as soon as circumstances
would allow their full participation.

Argentina Panama

Bolivia Peru

Brazil USA '
Costa Rica Uruguay
Dominican Republic Venezuela

Mexico

ﬂ

Education in Global Change

THE GLOBAL CHANGE PROJECT
oF ICSU'’s CoMMITTEE ON THE TEACHING OF SCIENCE

| BY D J WADDINGTON AND J STOLTMAN

The Committee on the Teaching of Science has prepared teaching units on global change that can be incorporated into the
scientific curriculum of secondary schools. These can be used in the basic teaching of science, while expanding knowledge
of global change. Those prepared to date are: The global carbon cycle; Remote sensing - a window on global change: The
changing atmosphere; Clues from the past - glimpses of our future; Energy systems; Population and land use; and Oceans.

One of the principal aims of the Com-
mittee on the Teaching of Science (CTS)
of the International Council of Scientific
Unions (ICSU)is to further, onan interna-
tional scale, progress in the teaching of
science at all levels. To do this, CTS
needs a large number of allies. Among the
most important are the scientists working
with ICSU. In the Education in Global
Change project, our first major curriculum
development project, we are receiving
much help from IGBP.

We must attract able young people
into our professions, showing them that

g

science is one of the most worthwhile of
human activities. It is also important that
everyone leaves school understanding as
much as possible of the science that is
relevanttotheirunderstandingofthe world
in which they live; that scientists can only
provide information for the solutions of
the naturaland man-made problems facing
the human race, and within the political,
social, economic and technological
constraints imposed on them. Further, a
common concern among scientists and
educators is the extent to which these
frontiers of research can be included in the

school curriculum. A time lag of decades is
not unusual for the inclusion of scientific
research findings to the subject martter
studied by secondary school pupils. This
lag is especially unfortunate when issues
of major concernare beingaddressed. The
research undertaken on global change
during the last decade is a prime example
of highly pertinent research methodology
and processes that should be incorporated
into the school curriculum. The scientific
and social dimensions of the research
necessitate thatsecondary school students,
both in their role as citizens and as future




policy makers, have the opportunity to
learn about the results of this research.

Support for teachers

The issues that are currently facing scien-
tists - such as global change - which are of
massive interest to teachers and students
alike, are not wilfully ignored by teachers.
Many teachers will tell you that they would
love to teach abour the environment but
there is no room in their teaching sched-
ule; their time is constrained by curricula
and examinations which they do not con-
trol. Others will tell you that they do not
have the necessary up-to-date informa-
tion. Some will say that the essence of
science is to study simple situations so
that cause can be related o effect and
natural laws formulated. To study issues
such as global change is to study highly
complex situations governed by a large
number of parameters, some nort identifi-
able.

The Education in Global Change
project accepts these points as valid and
meets them head on. The projectis found-
ed on the following principles:
® There is no more room in the curricu-
lum. We mustconvince teachers to substi-
tute our materials for theirs. For example,
when they introduce the electromagnetic
spectrum, they can use our lessons on the
greenhouse effect or remote sensing. If
they want to give pracrice in data interpre-
tation, then they can use the lesson on
information that can be deduced from
dataon tree-ringstudies in the unit “Clues
from the Past - Glimpses of our Furure”,
and if an example of gas liquid equilibri-
um is wanted, they may use the lesson in
“The Global Carbon Cycle” on carbon
dioxide and the oceans.

e We agree that teachers do not have the
up-to-date information required. It is our
job to seck authoritative data and inter-
pretations and to make them accessible.
This is one role for ICSU scientists. An-
other relevant role is to provide an excit-
ing context in which to write science.

® Our experience with those units which
have been used tells us that students are
able to handle these complexissues. [f we
do not give them this experience, where
else will they get it before they leave
school and formal science lessons for ever
- and who better to guide them than their
science teachers?

The Committee on the Teaching of
Science has begun this project by concen-
trating on producing teaching materials
for students in senior secondary schools
and colleges in the age range of 16-19 - but
we are hoping later to address other levels
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of schooling. The units vary considerably
in lengeh, from two to twelve hours, Each
one is easy for teachers to use and helpful
for the less experienced teacher, relevant
to senior secondary school science cours-
es, illustrating important scientific princi-
ples, and interdisciplinary, yet covers ac-
tivities suitable forselective use in biology,
chemistry, physics and Earth science
courses. They also encourage participa-
tion of students, giving them pracrical
work, discussion, data collecting, and dara
interpretation. Theyare realisticin length,
and can be taught within the constraints of
their syllabus, at the same time being
readily adaprable to programmes of gen-
eral education and to local conditions,
Advice toteachersis given for these chang-
es. Parts of each unit can be used inde-
pendently to illustrate a specific point.
Further, it is possible to “sew together”
parts of different units to produce one
tailored to the aims of the teacher when
different to those considered by the team.

e Readily adaprable for programmes of
general education. The booklets we are
producing are divided into the following
four sections for each unit: i) An overview
of the whole unit (a rationale) and of each
lesson; ii)a brief outline for teachers which
gives learning outcomes and the notes on
the student activity, giving answers to the
problems and other information to make
the organisation of the lesson as smooth as
possible; iii) information about the topic
to extend the knowledge of teachers; and
iv) student activity sheers which can be
readily adapted by teachers to suit their
specific requirements. If reachers wish to,
these sheets can be copied (copyright is
waived as long as the matenals are used
within their school or college).

Interesting for students

Science can discourage students both be-
cause they realise that is can be difficult,
and because of the way it is often taught
since the subject matter can appear to
students as a series of arid and unprepos-
sessing tasks, particularly if they are sim-
plytold to “learn it”. Tocounter-act these
effects, the CTS material is “studentcen-
tred”. Itincludes laboratory experiments,
data collection, manipulation and inter-
pretation; and encourages talks by stu-
dents, class debates, and small group dis-
cussions.

For example, there is interest and un-
derstanding when students explain the
chemistry of nitrogen oxides in terms of
the role of these gases in the atmosphere.
We find that students want to discuss the
science; we find parents saying that sci-

ence is now being discussed at home. The
chemistry of nitrogen oxides is covered in
a lesson entitled “To fly or not to fly” in
the Changing Atmosphere unit. Students
learn about the production of nitric oxide
from supersonic transport planes and the
reactions of nitricoxide in the stratosphere;
they are then asked to predict what effect
a new fleet of such aircraft may have on
the stratosphere. They have to decide
what dara are required and what assump-
tions they need to make. They are faced
with the very problems that scientists have
when they predict the effects of scientific
and technological changes on the environ-
ment, and that gives students a salutary
lesson in the difficulties of looking into
the future. In another part of the Chang-
ing Atmosphere unit, students, in getting
to grips with the greenhouse effect, de-
signan experimentroillustrate black body
radiation (using thermometers and some
graphite). In another they inspect absorp-
tion data of methane, carbon dioxide and
CFCs (chlorofluorocarbons) to look for
themselves at the idea of atmospheric
windows. It is the students who do the
work.

The Committee on the Teaching of
Science held its first two development
workshops for the Education in Global
Change project in 1990 and 1991, at Ber-
keley and York, respectively. The drafts
are being tried in schools in the UK, USA,
France and India, the countries from where
the participants of the workshops came.
English version tnals will continue into
mid-1992, followed by some in French.
We are also collaborating with the Com-
mittee on Science and Technology in
Developing Countries (COSTED), to
have a development workshop in Asia,
and one with the International Council for
Science Education (ICASE), perhaps in
Latin America. 'These organisations will
also help to distribute the marerials.

This work has been funded principal-
ly by CTS, but we have had generous
contributions from Unesco and from the
National Science Foundartion in the USA,
for which we are most grateful. The aca-
demic contributions from global change
scientists have been enormous.

For further reading see: D ] Wadding-
ton (1992), Kemia-Kemi 19: 7, and for more
information about the development and
availability of the units, please conract
Professor D ] Waddington, Department
of Chemistry, University of York, York
YO1 5DD, UK, or Professor ] Stoltman,
Departmentof Geography, Western Mich-
igan University, Kalamazoo, Michigan
49008-5053, USA.

As is mentioned in the report on START,
Thomas Rosswallwill be on leave of abscence
Jrom his post as the IGBP Executive Director
[from I September 1992. The SC-IGBP and
ICSU Executive Board are pleased that Dr.
John Marks has agreed 1o be Acting Executive

Director during this year.

Dr. Marks is a Dutch citizen, with a
Ph.D. in physics from Leyden University. He
has been with the Directorate for Research
and Science Policy at the Dutch Ministry of
Education and Science since 1980. His present
position at the Ministry is Head of the Divi-
sion for Environment, Life Sciences and Re-
search & Development Strategy. He has been
involved in many international programmes
related to global change, among them the
International Group of Funding Agencies for
Global Change Research (IGFA), the Earth
Observation Programme of the European
Space Agency, and the Human Dimensions of
Global Environmental Change Programme
(HDP). Here he describes his involvement in
global change research:

I became involved in global change re-
search in 1987, the year the Brundtland
report “Our Common Future” was pub-
lished. In the Netherlands it was fol-
lowed by a state of the environment
report “Concern for tomorrow”, com-
piled by the National Institute of Health
and Environment. This reportindicated
what action would be required to reach
sustainable development. Itshowed that
drastic measures were called for to re-
duce emissions and spilling of resources.

The response of the government was
the National Environmental Policy Plan
| that set a path to sustainability within
one generartion. This plan, and the Sci-
ence Budger following it, analyzed the
long-termoriented research thatis called
for tosupport the government policy and
to reduce uncertainties. I was responsi-
ble for the preparation of this science
policy document. In view of the global
scale of human interventions, of the com-
plexity of the problems involved and
considering the size of the Netherlands,
it was clear that research on these issues
should be undertaken in close interna-
tional cooperation. For certain issues this
should be done at the European level,
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Dr. John Marks

and for others global cooperation is nec-
essary. [t was then that [ established my
first contacts with IGBP. Subsequently |
became involved with the fundingagen-
cies for global change research.

T'he strength of IGBP is the fact that
it is a coherent, centrally coordinated
programme with scientific priorities de-
rived from an analysis of the problems of
global change. Itis based on a consensus
in the international scientific communi-
ty. IGBP must rely on nationally funded
research contributions for its implemen-
tation. This is a flexible and realistic way
of implementation that requires, howev-
er, high quality scientific management
both of the core projects and of the pro-
gramme as a whole, in order to maintain
the coherence and to avoid overlaps on
the one hand and gaps on the other.

IGBP has now moved into the imple-
mentation phase and [ considerita major
challenge to contribute during my year
in Stockholm to further strengthening of
the science-led management of the pro-
gramme. This is essential for maintain-
ing the quality of IGBP.

[ also think that time has come to
start considering how to evaluate the

' John Marks, Acting Executive Director of the IGBP,

September 1992 to September 1993. A personal introduction

research that is being performed and
how the results can be fed into, forexam-
ple, the work of the Intergovernmental
Panel on Climate Change (IPCC). In
this context the drawing up of an IGBP
synthesis report in time for the next
IPCC assessment in 1995 should seri-
ously be considered. Such activities pro-
vide a focus for IGBP, complementary to
the inherent scientific interest of the
problems related to global change. Inthe
end programmes like IGBP and the
World Climate Research Programme and,
hopefully soon, the programme address-
ing the human factors of global change,
the HDP, will have to provide the funda-
mental knowledge base from which pol-
icy must draw.

P

Other IGBP Secretariat changes: From June

first 1992 Cecilia Edlund, Assistant to the
Executive Director, has left the IGBP and we
aresorry to see her go. We arevery happy that
June Bawick, who has been with the staff for
the past year, will be the new Assistant to the
Executive Director.
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IGBP Activities

Scientific Committee

gives Task Force status
for GAIM

The IGBP Global Analysis, Interpretation
and Modelling (GAIM) project now has
special status as a Task Force. This
decision was made by the 4th meeting of
the IGBP Scientific Committee (Munich
and Rosenheim, Germany; 3 - 6 April), in
recognition of the unique operartional role
of GAIM within the programme.
Specifically, the GAIM Task Force has
responsibility for the global synthesis of
[GBP research, with broad and interactive
relationships with all the Core Projects
and the IGBP Data and Information
System. Furthermore, the IGBP Scientific
Committee will maintain close guidance
of GAIM activities, many of which will
operate on a shorter timescale (2 - 3 yr)
than for the IGBP Core Projects.

Berrien Moore (Chair, GAIM Task
Force) described to the Scientific Com-
mittee the operational plans for GAIM.
These had been developed at the first
meeting of the GAIM Core Project Plan-
ning Committee (Paris, 18 - 20 March).
Moore reported that the overall aims of
GAIM are to advance the development,
evaluation and application of comprehen-
sive prognostic models of the global bio-
geochemical system; and to couple such
models with those of the physical climate
system. The strategy proposed to achieve
those objectives was as follows:
® employ a hierarchy of models to under-
stand critical modelling issues, with em-
phasis on the coupling of models address-
ing sub-components of the total system
e design and implement studies that will
assess the sensitivity and predictability of
biogeochemical models at different levels
of complexity
* promote systematic model validation
and intercomparison within IGBP
®* work towards a comprehensive
simulation of the fully coupled system, in
close collaboration with the modelling
activities of the World Climate Research
Programme (WCRP).
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Two specific studies were planned to in-
itiate GAIM implementation. Firstly, a
2- way coupling of vegertation and climarte
models; secondly, a 3-way coupling of
carbon cycle models, to link the land,
atmosphere and ocean components. The
latter study would address key
uncertainties regarding the present (and
future) fate of anthropogenic CO..

Orther agenda issues for the Scientific
Committee meeting included reviews of
the development of the proposed IGBP
projects on Land Ocean Interactions in
the Coastal Zone (LOICZ) and of the
joint IGBP/HDP activity on Land-use and
Land-cover Change.

Anoutline of the LOICZ Science Plan
was presented by Patrick Holligan (Chair,
LOICZ CPPC). The SC-1GBP endorsed
the structure of that plan, and noted the
attention it gave to defining aspects of
coastal zone science that were of greatest
relevance to global change. Four research
foci were proposed for LOICZ: land-sea
exchanges of matter; coastal responses to
sea-level change; carbon fluxes and trace
gas emissions; and prediction of change in
the coastal zone. A full version of the
LLOICZ Science Plan is now in preparation,
and a decision on formal acceptance of
LOICZ as an IGBP Core Project will be
made at the next SC-IGBP meering (30
Sept - 2 Ocr 1992; Saginaw, Michigan,
USA).

Billie Lee Turner (Chair of 1IGBP/
HDP Working Group) presented the case
for a joint project on global land-use and
land-cover changes. This would focus on
how land use (and hence land cover) has
been affected by socio-economic factors
and other human activities, and the likely
changes in land use and land cover be-
tween now and the middle of the next
century. Implementation of such a project
would include the development of a ty-
pology of important land cover conver-
sions (based on the attributes of cover
type, human driving forces and conver-
sion processes); integrated case studies;
and the development of global land use/
cover models that can be coupled with
other global models.

The SC-IGBP welcomed the progress
that had been made in defining a land-

coverfuse agenda, and decided thata Core
Project Planning Committee should be
established to prepare the detailed Sci-
ence Plan for this activity.

Invited participants to the SC-1GBP
meeting included the Project Managers of
BAHC, GCTE, IGAC and JGOFS. These
individuals contributed greatly to the dis-
cussions, and attended an addirtional ses-
sion at Rosenheim to review the funding of
Core Project Offices and the funds neces-
sary to conduct the Core Project research
(with particular regard to the current exer-
cise of the International Group of Funding
Agencies for Global Change, IGFA) and
other organizational issues.

The Munich venue for the first day of
the SC-IGBP meeting provided the
opportunity for involvement in the
International Space Year (ISY)
Conference, ‘Space in the Service of the
Changing Earth’. Several SC-IGBP
members gave presentations in the global
change sessions of that Conference.

Biospheric Aspects of
the Hydrological Cycle

The BAHC Core Project has organized
workshops on each Focus to develop
implementation plans.

A planning workshop on “Microscale
to Mesoscale Modelling of Moisture and
Energy Transfer between Soils, Plant
Canopies and the Atmosphere” was held
in Canberraon 2-4 December 1991, hosted
by the Division on Wildlife and Ecology
of the Commonwealth Scientific and
Industrial Research Organisation
(CSIRO), Australia. The meeting
developed the work plan within Focus 1.
Agreements were made to develop closer
interdisciplinary collaboration between
hydro-meteorologists, hydrologists,
ecologists, and soil scientists within the
IGBP, particularly with regard tostrength-
ened links between BAHC and the Glo-
bal Change and Terrestrial Ecosystems
(GCTE) project.

The status of BAHC Foci 2 and 3 will
be reviewed meetings in the USA at the
end of June.

The Scientific Steering Committee for
BAHC held its second meeting in Berlin
on 27- 30 April 1992, when the list of aims,
activities and tasks for the four BAHC
Foci were completed. The four BAHC
research foci are:

1: Studies of water, energy and carbon
transfer between, soil, vegeration and the
atmosphere at patch scales

2: Regional scale studies of land surface
properties and fluxes: experiments,
interpretation and modelling

3: Interactions among the biosphere,
water resources and climate - regional to
continental scales

4: The wearther generator project.

The Foci chairmen gave presentations of
theirimplementartion plans illustrating the
tasks to be considered in BAHC asa whole,
an overview of results, and additional con-
tributions and proposals.

There was agreement that the
observation programmes for furure Land
Surface Experiments should include,
wherever possible, components which are
of interest for quantifying nutrient and
other cycles, in particular CO,, and their
interrelation with the hydrological cycle
and the biosphere.

Thus BAHC interests included the
quantification of nutrients and other
material transported by water flowing on
the land surface or through the soil and
ground water into the rivers and further
downstream. They need to be known for
quantifying budgets for given land surface
units; no other project intends to
implement the required measurements
and investigations. It was agreed that
watershed-related studies are needed.
Further discussions on these issues would
be held with other IGBP projects, in
particular GCTE, Land-Ocean
Interactions in the Coastal Zone (LOICZ),
and Global Analysis, Interpretation and
Modelling (GAIM).

There were strong arguments to
embed patch scale studies (planned within
BAHC and GCTE) in large scale Land
Surface Experiments and watershed
related studies, and to also match, where
possible, GCTE transect studies with such
work. These aspects will be given special
attention at coordination meetings to be
held in the near furure.

The text of the BAHC Implementa-
tion Plan is now being finalized, and will
be published in the IGBP report series.

The first BAHC Open Meeting will
take place on 16-18 November 1992 in
Toulouse, France. (This meeting had ear-
lier been planned for July 1992 in Esto-
nia.) Plans will be presented for future
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BAHC research,and on collaboration with
the WCRP on the Global Energy and
Water Cycle Experiment (GEWEX),
Major field experiments on land-surface
processes, including the International
Land-Surface Climatology Project
(ISL.SCP), will be also be an important
partofthe programme. Interested persons
may contact Dr. Alfred Becker, BAHC
Core Project Office, Institur fiir
Meteorologie, Freie Universitit Berlin,
Dietrich-Schifer-Weg6-10, D-1000 Berlin
41, Germany, Fax: (+49-30) 838 71185.

Past Global Changes

Palacoclimates of the Northern and Southern
Hemispheres

At the latest meeting of the Past Global
Changes (PAGES) Scientific Steering
Committee in Berne (Switzerland) in April,
implementation of the Palaecoclimates of
the Northern and Southern Hemispheres
(PANASH) project wasamajoritemofthe
agenda.

PANASH is designed to establish the
commonalities and interrelationships
berween known climate fluctuations in
the two hemispheres. The project will
target times of interest in both of the
temporal streams of the PAGES project,
and involves each of the project’s three
general research themes: solar and orbital
forcing and response, fundamental Earth
system processes, and rapid and abrupt
global changes.

The immediate focus of PANASH is
on a North/South inter-hemispheric
integration of palaeco-data for the
reconstruction of global climatic history. A
map-plot of available data applicable to
PAGES would show huge gaps. One of
the important tasks of the PAGES
Scientific Steering Committee and
PANASH is to identify data deficiencies
and to set in motion activities that will fill
the gaps. The potential for improving our
regional scale understanding of past envi-
ronmental and climatic changes varies,
butadditional research should greatly en-
hance our knowledge of palaco-ENSO,
palaeo-monsoons, human impacts on the
environment, carbon storage, etc.

Itis of first importance that PANASH
focus direct attention on thematic topics
such as: the record of explosive volcanism
in the northern and southern hemispheres,
trace gas changes and their sources, and
changes in glacier mass balance and sea
level. These cut across the PAGES tem-
poral streams and will ensure the accuracy
of our reconstructions and multidiscipli-
nary syntheses which will form the test

bed for exercises in climatic modelling.

PANASH has been divided into two
major research foci which relate to the
activities of the PAGES chronological
Streams [ (the past 2000 years) and I1 (a
full glacial cycle). PANASH 1 will focus
initially on the more restricted period of
the last 1000 years, and the PANASH 11
focus will be on environmental changes in
the Northern and Southern Hemispheres:
timing and phase relationships over the
last 150,000 years.

Policy endorsement on Projects

Many individuals, groups and national or
international organizations my wish to
obtain official endorsement of their
activities by PAGES. The implications for
PAGES and in particular for the Core
Project Office were discussed and it was
decided that PAGES will give priority to
those projects the Scientific Steering Com-
mittee initiates, such as the PANASH pro-
ject, an initial research focus of PAGES.

It has also been decided to adopt for
inclusion in PAGES research the three-
level structure already recommended by
the Scientific Committee for the IGBP,
and announced in Global Change
NewsLetter No. 7:

1. PAGES Core Research, consisting
of large-scale, integrative projects that are
international in scale and global in scope,
and designed specifically to meet PAGES
objectives. PAGES Core Research
includes projects that have been initiated
directly by the PAGES Scientific Steering
Committee or components of national/
international research programmes which
contribute directly to the PAGES core
research programme.

2.PAGES Regional/Narional Research
thatarises from national IGBP committees
orfrom other national or regional groups of
scientists. This research is designed to
meet PAGES objecrives at the national or
regional level. PAGES Regional/National
Researchisan important partinthe overall
PAGES effort providing critical links
between global-scale research and
regional-scale activities which are of
immediate concern toindividual countries
and regions.

3. PAGES-Relevant Research, that
may be comprised of many smaller, local-
ly-specific research projects initiated by
individual investigators or institutions.
Although contributing to the broad knowl-
edge base thatunderpins the overall PAG-
ES effort, the management and funding
of this research will be the responsibility
of the individual investigator(s). PAGES-
Relevant Research will be referred to the
appropriate IGBP national committee for

7

1 e e ——



consideration and subsequent action.

Core Project Office

The PAGES Core Project Office will open
in July in Berne, Switzerland. The Swiss
National Science Foundationand the Unit-
ed States National Science Foundartion have
agreed to support the office for a period of
five years. Dr. Herman Zimmerman, of the
US Narional Science Foundation in Wash-
ington, DC, will join Prof. Hans Oeschger
as Co- Director of the office.

In addition to the support of the PAG-
ES project, products of the Core Project
Office will be: i) a PAGES newsletter; ii)
a PAGES source book of information and
contacts for national programmes, group
projects, and other activities relevant to
PAGES; iii) a Palaco- perspective docu-
ment for the International Panel on Cli-
mate Change; and iv) bringing together
small groups or teams with local funding
where this will improve communication
between groups and stimulate PAGES
research. The present address of the of-
fice is at the Institute of Physics, Univer-
sity of Berne, Sidlerstrasse 5, CH-3012
Berne, Switzerland, Tel: (+41-31) 65 44
62, Fax: (+41-31) 65 44 05.

Goals beyond JGOFS:
planning for GOEZS

The IGBP planning process has, from its
earliest inception, recognised the special
importance of the interacting physical,
chemical and biological processes
occurring in the upper ocean. These have
a strong influence on the dynamics and
trace gas composition of the atmosphere,
and are therefore intimately involved in
global change. Manv aspects of upper
ocean biogeochemistry are now being
addressed by the IGBP/SCOR Joint Global
Ocean Flux Study, that has close links
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with the WCRP World Ocean Circulation
Experiment (WOCE) and the Tropical
Ocean and Global Atmosphere study
(TOGA). Nevertheless, it is unrealistic to
expect these projects toachieve full inter-
disciplinary integration - and to provide
the answers to all ocean-related global
change problems - within their remaining
lifetimes of 5-6 years.

Asingle projectis therefore envisaged
- the Global Ocean Euphotic Zone Study
(GOEZS) - to build on the achievements
of JGOFS and the physical oceanography
of WCRP. Within GOEZS, there would
be special emphasis on modelling, physi-
cal-biological interactions, remote sens-
ing, other new rechnologies, and global
dara synthesis.

To take rhese ideas further,a GOEZS
Working Group has recently been
established as a joint activity of IGBP and
the Scientific Committee for Oceanic
Research. This group held its first meeting
in Victoria, Canada, 29 April - 1 May,
under the chairmanship of Dr Ken
Denman (10S Sidney, BC). Membership
of the group includes the chairs of the
JGOFSScientific Steering Commirttee and
the LOICZ Core Project Planning
Committee, as well as representatives of
the WOCE research communiry.

That meeting considered thart scaling
problems were likely to remain an unre-
solved issue within JGOFS, WOCE and
TOGA. An interdisciplinary approach to
spatial and temporal variability would there-
fore provide a strong focus for GOEZS. In
particular, the relationship between event-
scale variance (‘weather’) of ecosystem prop-
erties, and their larger scale means (‘cli-
mate’). Untl those two aspects can be
satisfactorilyconnected, and described with-
in holistic models, we will not be able to
assess the reactive responses of the upper
ocean to global change.

A document describing the basic fea-
tures of a GOEZS project is now in prep-

Centro Cultural Riviera, Ensenada, Baja California, Mexico. Conference centre for SAC 111

aration, so that its planning can be dis-
cussed with the wider research communi-
ty. Although the field implementation of
GOEZS would not take place until the
late 1990s, it is necessary to proceed with
planning and modelling studies as soon as
possible. This will ensure thar a scientifi-
cally Strong successor to current activities
is developed, meeting the needs of the
overall IGBP research strategy.

SAC III: Third
Scientific Advisory
Council for the IGBP

SAC 111, 25-29 January 1993, will be host-
ed by the Mexican National Committee
for the IGBP at the Centro de Investi-
gacion Cientifica y de Educacién Superior
de Ensenada (CICESE), in Ensenada,
Baja California. T'he Director of CICESE,
Dr. Mario Martinez-Garecia, is the Chair of
the IGBP Mexican Committee. Ensena-
da is located on the Pacific coast, 100 km
south of San Diego, California, UUSA.

T'he IGBP Scientific Advisory Council
is composed of representatives of Nartional
IGBP Committees, scientsts nominated
by members of the International Council of
Scientific Unions (ICSU) and ICSU bodies
adhering tothe programme. Observers from
otherorganizations, such as major UN bod-
ies, arealsoinvited toattend SAC meetings.
They are held under the chairmanship of
the President of ICSU.

The agenda is divided into two major
parts. During the first 2 days, presentations
will focus on new scientific findings that
have helped narrow the uncertaintics on
global change. This session will not only
include presentations on recentresults from
the established IGBP Core Projects burt
also presentations related to the World Cli-
mate Research Programme (WCRP) and
the Human Dimensions of Global Envi-
ronmental Change (HDP) Programme.

The proposed programme includes
presentation and discussion of new IGBP
developments on Land-Ocean Inter-
actions in the Coastal Zone (LOICZ),
Global Analysis, Interpretation and
Modelling (GAIM), Ecological Com-
plexity (GCTE Focus4), Land cover/land
use change (together with HDP), the Sys-
tem for Analysis, Research and Training
(START) and a session on Global Darta
Bases and Global Monitoring. Meetings
are foreseen of IGBP National Commit-
tees,and IGBP Liaison Persons from [CSU
Scientific Members.
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IGBP Partners

Stratospheric Processes
and their Role in
Climate (SPARC)

IGBP shares interests with the World Cli-
mate Research Programme (WCRP-see
box) in improving understanding of radia-
tive and chemical processes in the strato-
sphere and their role in global change.
Plans fora project in thisarea (STIB: Strat-
osphere-Troposphere Interactions and the
Biosphere) were developed with 1GBP
guidance, and have been reviewed by both
the IGBP Scientific Committee and the
WCRP Joint Scientific Committee.

Although IGBP decided not to estab-
lish STIB as a separate Core Project (see
IGBP Newsletter No. 7, Sept 1991), many
of the proposed studies on the biospheric
impacts of UV radiation are to be included
within the IGBP Core Projects on Global
Change and Terrestrial Ecosystems and
the Joint Global Ocean Flux Study, in
collaboration also with the Scientific Com-
mittee on Problems of the Environment
(SCOPE). The other components of STIB
will form a new WCRP project “Strat-
ospheric Processes and their Role in Cli-
mate” (SPARC). Thus the four SPARC
research themes will address: i) the role of
the stratosphere in climate change; ii) strat-
ospheric process studies (associated with
stratospheric ozone decrease - including
the impact of anthropogenic emissions);
iii) global change of the stratosphere; iv)
stratospheric change and the penetration
of UV radiation. Complex interdisciplinary
questions regarding dynamical and radia-
tive interactions between the stratosphere
and troposphere, atmospheric chemistry
and modelling the effects of natural and
anthropogenic perturbations are involved.

Dr. Marie-Lise Chaninand Prof. Marvin
Geller have been appointed as co-chairs of
the SPARC Scientific Steering Group, whose
membershipalsoincludessome of the former
members of STIB and the WCRP Working
Group on Atmospheric Chemistry and
Transport (now dissolved). Representatives
of the relevant IGBP projects will also be
included.

-

The first meeting of the SPARC Scien-
tific Steering Group will be held on Sep-
tember 19-20 in conjunction witha NATO
Study Institute on the Role of the Strato-
sphere in Global Change (14-25 Septem-
ber, Carqueiranne, France). Contact: Dr.
M.-L. Chanin, Service d’Aéronomie du
CNRS, BP 3, 92371 Verri¢res le Buisson
Cedex, France, Fax: (+33-1) 69 20 29 99.

THE WORLD CLIMATE
RESEARCH PROGRAMME

The WCRP is directed by the Joint
Scientific Committee of the World
| Meteorological Organization and the
| International Council of Scientific Un-
ions, and collaborates closely with the
IGBP.

. The majorobjectives of the WCRP
are to determine 1) to what extent
climare can be predicted, and ii) the
extent of man’s influence on climate.

To achieve these objectives, the
WCRP secks to improve our knowl-
edge of global and regional climates,
their temporal variarions, and our un-
| derstanding of the responsible mecha-
nisms; to assess the evidence for signif-
icant trends in global and regional
climates; todevelop and improve phys-
ical-mathematical models capable of
simulating, and assessing the predicra-
bility of, the climate system over a
range of space and time scales; to inves-
tigate the sensitivity of climare to pos-
sible naturaland man-made stimuliand
to estimate the changes in climare like-
Iy to resule from specific disturbing
influences.

In addition to the Chair, Prof.
Gordon McBean, membersof the Joint
Scientific Committee are: E. Augstein
(Germany) D. J. Baker (USA), K. A.
Browning (UK), Y. Fouquart(France),
S. Gadgil (India), G. S. Golitsyn
(Russia), I. Karol (Russia), M. Manton
(Australia), A. D. Moura (Brazil), T.
Matsuno (Japan), S.-Y. Tao (China),
T. Vonder Haar (USA).

Global Climate
Observing System

The Second World Climare Conference
held in October 1990 recommended thata
Global Climate Observing System
(GCOS) be established to meet the needs
for climate system monitoring, climate
change detectionand response monitoring,
especially in terrestrial ecosystems; data
for application to national economic
development; and research toward im-
proved understanding, modellingand pre-
diction of the climate system. The confer-
ence stressed thatthe further development
and implementation of GCOS should be
pursued with urgency by scientists, gov-
ernments and international organizations.
The first planning meeting for a Global
Climate Observing System was convened
by the Chairman of the Joint Scientific
Committee for the World Climate Re-
search Programme (WCRP) in early 1991,
and a report from was published in IGBP
NewslLetter No 6 (June 1991),

Four international bodies, the World
Meteorological Organization (WMO), the
Intergovernmental Oceanographic
Commission (I0C) of Unesco, the United
Nations Environment Programme
(UNEP), and the International Council of
Scientific Unions (ICSU) have now joined
together in forming a Joint Scientific and
Technical Commirttee for GCOS. The
committee is supported bya JointPlanning
Office housed in the WMO headquarters
in Geneva. Dr. John Townshend, member
of the IGBP-DIS Standing Committee, is
one of the ICSU members of the Joint
Scientific and Technical Committece
(JSTC) for GCOS.

The first meeting of the JSTC was
held in Geneva in April 1992 when a
programme of activitics was drawn up to
develop a detailed plan for GCOS. It was
emphasized that GCOS requires a wide
diversity of reliable observations with glo-
bal coverage, with an appropriate resolu-
tion and continuity in time.

GCOS will make full use of existing
programmes (such as the World Weather
Watch), enhanced as necessary. A large
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and substantially new component of
GCOS will be a comprehensive observa-
tion system for the oceans; this will be
based on the climate related component
of the Global Ocean Observing System
(GOOS) Other substantial new compo-
nents will be comprehensive observation
systems for the land surface and for the
hydrological cycle. GCOS will provide
much improved information on cloudsand
aerosols and their influence on the earth
radiation budget. These factors currently
account for the largest area of uncertainty
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in climate prediction. GCOS aims to bet-
ter utilise existing data relevant to region-
al climate variability and change: in partic-
ular, providing assistance for developing
countries to acquire and utilise data over
their territories.

Observations from space vehicles will
provide major contributions to all these
components and GCOS will work closely
with national and international space
agencies and with the Committee of Earth
Observations Satellites (CEOS) to ensure
effective coordination and efficient use of

resources. For the component of observa-
tions of the interior of the oceans, new
techniques together with new interna-
tional arrangements will be required.

Very large quantities of data will be
generated from GCOS, so attention will
be given to the adequate acquisition,
handling, management, calibration, quality
control, dissemination, utilisation and
archiving of data. Of particularimportance
will be the assimilation of data into models
in order to generate dara sets of higher
level products and fields.

List of the 53 IGBP National Committees and their Chairs

The date in brackeis indicates the year of the
Committee's establishment

Argentina (1990)

Dr. Mario N. Nuiies, Departamento de Mcrcorologia,
Universidad de Buenos Aires, Pabellon 2 - Ciudad
Universitaria, Buenos Aires 1428. Tel: (+54-1)
782 65 28, Telex: 18694 ibuba ar; Fax: (+54-1)
311 05 16; E-mail: renunez@criba.edu.ar.

Dr. Osvaldo E. Sala, Departamento de Ecologia,
Universidad de Buenos Aires, Facultad de Agronomia,
Av. San Martin 4453, Buenos Aires 1417, Tel: (+54-1)
52 09 03 or 51 15 89; Fax:(+34-1) 334 89 64; E-mail:
sala@criba.edu.ar .

Australia (1986)

Prof. Bruce G. Thom, Department of Geography,
Institute Building 11O 3, University of Sydney, Sydney,
New South Wales, Tel: (+61-2) 692 2886; Fax: (+61-2)
692 3644; E-mail; thom@estro.uce.su.0z.au.

Austria (1990)

Prof. Siegfried . Bauer, Institu fiir Meteorologie und
Geophysik, Universitit Graz, Halbirthgasse 1, A-8010
Graz. Tel: (+43-316) 380 52 56/55/61; Telex: 31662
ubgraz a; Fax: (+43-316) 355 66.

Bangladesh (1988)

Dr.S. D. Chaudhuri, Bangladesh Academy of Sciences,
3/8 Asad Avenue, Muhammadpur, Dhaka 1207, Tel:
(+880-2) 31 04 25/60 68 68; Telex: 64 22144 srshj.

Belgium (1988)

Dr. Oscar Vanderborght, Royal Belgian Acadermies of
Sciences, Palais des Académies, 1, rue Ducale, B-1000
Bruxelles. Tel: (+32-2) 511 2629; Telefax (at Centre
for Atomic Energy/UIA): (+32-14) 320 372.

Bolivia (1988)

Dr. Jaime Argollo, Facultad de Ciencias Geoldgicas,
Universidad Mayor de San Andrés, Casilla de Correo
355, La Paz. Tel: (+391-2) 37 44 64; Telex: 3438 umsa
bu; 3514 orstom bu, Telefax: (+591-2) 35 94 91.

Brazil (1988)

Prof. A, Azevedo Pacheco Leio, Academia Brasileira
de Ciencias, Cx. Postal 229, Rua Alfil6fio de Carvalho
29. 3, Rio de Janeiro 20.001. Tel: (+55-21) 220 4794;
Telex: 212087, Fax: (+55-21) 533 2342,

Bulgaria (1990)

Academician Blagovest Sendov, Bulgarian Academy
of Science, 1 "7 Noemvri” St., Sofia. Tel: (+359-2)
87 77 31, Telex: 22424, E-mail: bsendov@cdp.uucp.

Canada (1988)

Prof. W. Richard Peltier, Department of Physics,
University of Toronto, Toronto, Ontario M3S 1A, Tel:
(+1-416) 978 29 38; Fax: (+1-416) 978 89 05, E-mail:
peltier@rainhow. physics.utoronto.ca.
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Chile (1987)

Prof. Humberto A. Fuenzalida, Departamento de
Geofisica, Universidad de Chile, Casilla 2777, Santia-
go de Chile. Tel: (+56-2) 696 87 90; Telex: 243302
ingen cl; Fax: (+56-2) 71 27 99.

China (CAST) (1988)

Professor Duzheng Ye, Chinese Academy of Sciences,
52, Sanlihe Road, Beijing, Tel: (+86-1) 86 83 61, ext.
843; Telex: 22474 aschi eng Fax: (+86-1) BO1 10 95,

China (Academy of Sciences, Taipei) (1988)
Professor Chen-Tung A, Chen, National Sun Yar-Sen
University, Kaoshiung, Taiwan 80424, Tel: (+886-7)
532 1408; Fax: (+886-7) 521 4623; 561 4455,

Colombia (1987)

Dr. José A. Lozano, Academia Colombiana de Ciencias
Exactas, Fisicas y Naturales, Carrcra 3a, No. 17-34 p’
3, Apartado 44.763 Santafé de Bogou. Tel: (+57-1)
341 48 05; Fax: (+57-1) 283 85 52.

Cuba (1989)

Prof. Carlos Gémez Gutiérrez, Academia de Ciencias
de la Republica de Cuba, Capitolio Nacional, Indus-
triay San José, La Habana, Tel: (453-7) 68914; Telex:
511290 acdep cu.

Czechoslovakia (1987)

Dr. . Nemesovi, Institute of Physics of the Atmos-
phere CSAV, Bocni 11, Box 1401, CS-141 31 Praha 4.
Tel: (+42-2) 76 25 48; Telex: 121546 inop ¢; Fax:
(+42-2) 76 15 49,

Denmark (1990)

Dr. Claus Hammer, Geofvsisk Institur, Haraldsgade
6, DK-2200 Copenhagen, Tel: (+45) 31 83 85 00; Fax:
(+45) 35 82 25 65; E-mail: glac@osiris.gfy.kk.dk.

IGBP National Committees (June 1992)

Egypt (1988)

Prof. M. A. Ayyad, Botany Department, Faculty of
Science, University of Alexandria, Moharran Bey,
Alexandria.

Finland (1989)

Prof. Erkki Leppikoski, Swedish University of Turku,
Department of Biology, Vinrikinatu 3, SF-20500
Turku, Tel: (+358-21)65 43 11; Telex: 62301 aabibsf;
Fax: (+358-21) 51 75 53.

France (1988)

Dr. Jean-Claude Duplessy, GNRS Centre des Faibles
Radioactivités, Avenue de la Terrasse, F-91190 Gif-
sur-Yvetre. Tel: (+#33-1) 69 82 35 86; Telex: 214627 f;
Fax: (+33-1) 69 82 35 68: E- mail: CFR.GIF (Omnet)

Germany (BRD - 1987; DDR - 1988)

Prof. Hans-Jiirgen Bolle, Institur fiir Meteorologie,
Freie Universitit Berlin, Dietrich-Schiifer- Weg 6-10,
[D-1000 Berlin41. Tel: (49-30)838 711 59,838 711 17;
Telex: (41017 308740 fusar; Fax: (+49-30) 838 711 60;
E-mail: H.Bolle.igbp (Omnet).

Greece (1988)

Prof. John Xanthukis, Rescarch Center for Astronomy
and Applicd Mathemarics, Academy of Athens, 14,
Anagnostopoulou Streer, GR-10673 Athens. Tel: (+30-
1) 361 35 89.

Hungary (1987)

Prof. Joseph Tigyi, Biophysical Institute of the Med-
ical University, PO Box 99, H-7643 Pécs. Tel: (+36-
721140 17; Telex: 12500 pote h; Fax: (+36-72) 262 44.

India (1988)

Dr. A. P. Mitra, National Physical Laboratory, Hill-
side Road, New Delhi 110 012, Tel: (+91- 11) 683 5480;
Telex: 31-77384; Fax: (+91-11) 575 2678,

Indonesia (1992)

Prof. Dr. Harsono Wiryosumarto, Chairman, Agency
of National Acronautic and Acrospace LAPAN, JI.
Permuda Persil No4, PO Box 1020/JAP, Jakarta 13220,
Tel: (+62-21) 489 49 89; Fax: (+62-21) 489 4215.

Ireland (1988)

Prof, George F. Imbusch, Royal Irish Academy, 19
Dawson Street, Dublin 2. Tel: (+353-1) 762 570,
764 222; Fax: (+353-1) 762 346,

Israel (1988)

Prof. Dan H. Yaalon, Institute of Earth Sciences,
Hebrew University of Jerusalem, Givat Ram Campus,
Jerusalem 91904, Tel: (+972-2) 58 42 48/58 46 B6;
Telex: 25391 hu il; Fax: (+972-2) 662 581, 666 804,

Ttaly (1990)

Dr. Angelo Guerrini, President. Natonal Committee
for Science and Technology of the Environment,
Nartional Council for Research, Piazzale Aldo Moro, 7,
1-00185 Roma, Tel: (+39-6)49 93 33 49, Telex: 610076
cnr rm §; Fax: (+39-6) 446 98 33,

Jamaica (1988)

Dr. Gladstone V. Taylor, Scientific Research Council,
PO Box 350, Kingston, Tel: (+1-809) 927 1771/4 or
927 1912; Telex: 3631 srestin ja, Fax: (+1-809)927 5437,

Japan (1987)

Prof. Masatoshi Yoshino, Faculty of Leters, Aichi
University, 1-1 Machihata-machi, Toyvohashi-Ciry,
441, Tel: (+81-532) 47 41 11; Fax: (+81-532) 47 41 32,

Kenya (1990)

Prof. Shem (). Wandiga, Deputy Vice Chancellor,
University of Nairobi, PO Box 30197, Nairobi. Tel:
(+254-2)33 42 44; Telex: 22095 varsity ke; Fax: (+254-
2) 33 68 85.

Mexico (1991)

Dr. Mario Martinez -Garcia, Director General,
CICESE, Av, Espinoza No. 843, Ensenada, B.C. Tel:
(+52-H67) 44 501 to 44 506; Fax: (+52-667) 4 48 8O0,

Netherlands (1987)

Prof. Henrik Postma, Dutch MAB/SCOPE/IGBP
Committee, K.N.A.W., Kloveniersburgwal 29, NL-
1011 JV Amsterdam. Tel: (+31-20) 622 29 02; Fax:
(+31-20) 620 49 41; E-mail: noiz. Texel.Bitnet

New Zealand (1988)

Professor Jane Soons, Royal Society of New Zealand,
PO Box 598, Wellingron. Tel: (+64-4)72 74 21, Cable:
Royal Sec., Fax: (+64-4) 73 18 41, E-mail:
geog | B8@csc.cantebury.oc.nz.

Niger (1991)

Dr. Mohamed Boulama, Chair, Direction de la
Météorologic Nationale, BP 218, Niamey. Tel: (+227)
73 21 60; Telex: 5527; Fax; (+227) 73 38 37,

Nigeria (1992)

(c/o 1ICSU National Member) Prof, E. U. Emovon,
Sheda Science and Technology Complex, Department
of Computer Science, Faculty of Science, Lagos
University Post Office, PMB 1004, Lagos.

Norway (1989)

Prof. Ivar S. A, Isaksen, Institute of Geophysics,
University of Oslo, PO Box 1022 Blindern, N-0315
Oslo 3. Tel: (+47-2) 85 58 22; Fax: (+47-2) 85 52 69.

Peru (1989)

Dr. Alberto A, Giesecke M., Centro Regional de
Sismologia, Apartado 14-0363, Lima. Tel: (+51-14)
3367 50; Telex: 20053 pe pb limte; Fax: (+51-14)
3367 50, 33 89 34.

Philippines (1992)

Dr, Filomena F. Campos, Narional Research Council
of the Philippines, General Santos Avenue, Bicutan,
Taguig, 1604 Metro Manila. Tel: (+63-2) 822 0409,
822-0962-67.
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Poland (1989)

Academician Prof, Leszek Starkel, Polish Academy of
Sciences, Institute of Geography, UL Sw. Jana 22, PL-
31-018 Krakow, Tel: (+48-12) 22 40 BS; Telex: 825414
olpan pl.

Romania (1991)

Prof. Liviu Constantunescu, Romanian Academy of
Sciences, Department of Geonomical Sciences, Calea
Victoriei 125, sector 1, 71 102 Bucarest 22, Tel: (+40-
0)50 76 80, exr. 175; Telex: 11470 acad r; Fax: (+40-0)
5047 94.

Russia (formerlly USSR Committee, 1988)
Academician Prof. Gurj 1. Marchuk, Academy of
Sciences of the USSR, Leninsky Prospeke 14, 117901
Moscow B-71. Tel: (+7-095) 232 29 10; Telex: 411964
ans su; Fax: (+7-095) 230 27 41.

South Africa (1987)

Prof, Peter Tyson, Deputy Vice-Chancellor, University
of the Witwartersrand, 1 Jan Smuts Ave., Johannesburg
2001, Wits 2050. Tel: (+27-21) 716 34 00; Telex: 4-
50937 vewits, Fax: (+427-11) 339 82 15,

Sri Lanka (1990)

Dr. Amaratunga, Director of Central Environmental
Authority, PO Box 2205, Parisara Mawatha, Maligawate
New Town, Colombo 10, Tel: (+94-1) 54 67 49.

Sweden (1987)

Prof. Nils Malmer, Department of Plant Ecology,Ostra
Vallgatan 14, University of Lund, 223 61 Lund. Tel:
(+46-46) 1092 99, 1092 95; Telex: 33533 luniver s:
Fax: (+46-46) 10 44 23,

Switzerland (1987)

Prof. Hans R. Thierstein, Geologisches Insttut, ETH-
Zentrum, CH-8092 Z rich. Tel: (+41-1) 256 36 66;
Telex: 817379 chhg ch, Fax: (+41-1) 252 70 08,

Thailand (1989)

Dr. Twesukdi Pivakanchana, Department of Marine
Science, Faculty of Sciences, Chulalongkorn
University, Bangkok 10330. Tel: (+66-2) 251 6968,
251 1951; Telex: 20217 unichul; Fax: (+66-2) 252 5929.

Togo (1992)

Prof. Komlavi Seddoh, Vice-Chancellor of the
University of Benin, B P 1515 Lomé. Tel: (+228)
21 35 00; Telex: 5258 ub tg.

Uganda (1990)

Dr. S.P. Kagoda, Commissioner for Technology,
Ministry of Industry and Technology, PO Box 7125,
Kampala.

United Kingdom (1987)

Prof. Peter Liss, ¢fo The Executive Secretary, The
Royal Seciety, 6 Carlton House Terrace, London
SWIY 5AG. Tel: (+44-71) 839 535 61; Telex: 917 876;
Fax: (+44-71) 930 21 70, E-mail: P.Liss (Omnet).

United States (1987)

Dr. Ralph J. Cicerone, Geosciences Department, 220
Physical Sciences Building, University of California,
Irvine, CA 92717. Tel: (+1-714) 725 2157; Fax: (+1-
714) 725 2261; E-mail: R.Cicerone (Omnet).

Venezuela (1988)

Prof. Federico Pannier, Academia de Ciencias Fisicas,
Matemarticas v Naturales, Apartado 1421, Caracas
LO10A. Tel: (+#58-2)41 66 11,483 41 33; Telex: 25205
cnit ve; Fax: (+58-2)41 66 11.

Zambia (1990)

Dr. K. M. Mungomba, Chemistry Department,
University of Zambia, PB 32379, Lusaka. Tel: (+260-
1) 21 32 21; Telex: 44370 unzalu za; Fax: (+260-1)
253952,

Zimbabwe (1989)

Dr. G. R. Chimonyo, Department of Geography,
University of Zimbabwe, PO Box MP 167, Mount
Pleasant, Harare. Tel: (+263-4) 30 32 21, ext. 1265;
Telex: 26580 univz zw; Fax: (+263- 4) 30 32 92.

IGBP Meetings

1992

22.24 July, Saskatoon, Canada

GCTE Workshop on the Effects of Global on the
Whear Ecosystem. Mr. John S. L. Ingram, GCTE
Focus 3 Associate Project Office, Departmentof Plant
Sciences, University of Oxford, South Parks Road,
Oxford OX1 3RB, UK. Tel: (+44-865) 275 079; Telex:
83147 forox gb; Fax: (+44-865) 275 060 or Prof. John
W. B. Stewart, College of Agnculture, University of
Saskatechewan, Saskatoon, SN7 0W0, Canada. Tel:
(+1-306) 966 4050; Telex: 074-2659; Fax: (+1-306)
966 BEO4

27-31 July, Paris, France

GCTE/Observatory for the Sahara and Sahel/MAB
Workshop: Monitoring Long-term Changes in
Terrestrial Ecosystems. Dr. Jean-Claude Menaur,
Ecole Normale Supéneure, Laborataire d’Ecologie,
46 rue d'Ulm, F-75230 Paris Cedex, 05, France, Tel:
(+33-1) 44 32 37 08, Fax: (+33-1)43 29 81 72

28-29 July, Jakarta, Indonesia
Meeting of the START Regional Commirttee for
South East Asia

13-16 September, Stockholm, Sweden
SCOPE/IGBP-GCTE Workshop on the Effects of
Climate Change on Production and Decompositionin
Coniferous Forestsand Grasslands. Prof. Goran Agren,
Department of Ecology and Environmental Sciences,
Swedish University of Agricultural Sciences, P.O. Box
7072, §-750 07 Uppsala. Tel: (+46-18) 67 24 49; Fax:
(+46-18) 67 34 30.

30 September-2 October, Saginaw, Michigan,
USA
5th Meeting of the Scientific Committee for the IGBP

8-9 October, Silsoe, UK
IGBP-DIS/GCTE Global Soil Data Base Workshop

19-24 October, Taipei, Taiwan

JGOFS Scientific Steering Committee. Dr. Geoff
Evans, JGOFS Core Project Office, Institut fiir
Meereskunde, Universitit Kiel, Diisternbrooker Weg
20, Kiel, Germany, Fax: (49-431) 565 876, E-mail:
JGOFS.Kiel (Omnet)

26-30 October, Bayreuth, Germany

GCTE Scientific Steering Committee Meeting, in
conjunction with the meeting on the Design and
Execution of Experiments on CO, Enrichment

November, Sioux Falls, South Dakota, USA
IGBP-DIS Land Cover Change Meeting

2.5 November, Raleigh, North Carolina, USA
LOICZ Open Meeting. Dr. Patrick Holligan, Ply-
mouth Marine Laboratory, Citadel Hill, Plymouth
PL1 2PB, UK. Tel: (+44-752) 222772; (+44-752)
670 637

16-18 November, Toulouse, France

BAHC Open Meceting. Dr. Alfred Becker, BAHC
Core Project Office, Institut fiir Meteorologie, Freie
Universitit Berlin, Dietrich-Schifer-Weg 6-10, D-
1000 Berlin 41, Germany, Fax: (+49-30) 838 71185

23.27 November, Niamey, Niger
Africa and Global Change: IGBP-HDFP Regional
Meeting.

December, Tokyo, Japan
Asian 1GBP National Committees

December, Canberra, Australia
IGBP-DIS Standing Committee Meeting
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