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The three laureates of the 1995 Nobel Prize in Chemistry give a press conference at the Royal Swedish Academy of Sciences in Stockholm, on 8
December, 1995. From left to right: F. Sherwood Rowland, Mario Molina, and Paul Crutzen
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Global Change Studies
Recognised

by Nobel Prize

Ronald G. Prinn
MIT, 6 December 1995

t was with great pleasure that | lecarned
during the wmo-icac Scientific Conference
in Beijing this past October that three
valued colleagues were awarded the 1995
Nobel Prize in Chemistry. Paul J. Crutzen,
Mario J. Molina, and F. Sherwood (Sherry)
Rowland reccived the award “for their
work in atmospheric chemistry particular-
ly concerning the formation and decompo-
sition of ozone”. This is the first Nobel
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Prize in atmospheric chemistry and the
first in the broader arcas of environmental
and global change science. Thesc are the
areas now addressed by 1Gacand 1Gep.

[t is particularly noteworthy that Paul
Crutzen played significant roles in the for-
mation of both 1Gacand 1GBrand is serving
currently as the vice-chair of the 1Gac Sci-
entific Steering Committee. Sherry Row-
land is also active in 1GAC, measuring hy-
drocarbons and otherspecies using aircraft
over the globe, and Mario Molina is doing
fundamental work in the laboratory on
heterogeneous atmospheric chemieal re-
actions very relevant to IGAC.

While we think of ozone depletion as a
contemporary issue, the story really began
more than two billion years ago when blue-
green algae evolved on Earth. Their pho-
tosynthesis lead to an oxygen-rich atrmos-

phere. Oxygen, pumped with the sun’s
ultravioler radiation, produced the first
ozone layer. Perhaps around this same
time, there also evolved bacteria with the
capability to convert nitrogen compounds
in soils and water into molecular nitrogen
and nitrous oxide. The nitrogen would
come to dominate our atmosphere, and
with the nitrous oxide emissions came an
important process limiting the thickness
of the ozonc layer,

The contemporary ozone depletion
issues cffectively began in the 1930s wich
the invention of an extremely uscful class
of ncarly inert chemicals called chlo-
rofluorocarbons (CFCs), and in the 1970s
with proposals for a global flect of super-
sonic commercial aircraft which would fly
in and exhaust gases into the lower strat-
osphere.

Pressens Bild {Jack Mikrut

Paul J. Crutzen receives the 1995 Nobel Prize in Chemistry from His Majesty Carl XVI Gustaf, King of Sweden. Prof. Crutzen, Vice-Chair of the
International Global Atmospheric Chemistry Project (IGAC), was a member of the first Special Committee for the IGBP appointed by ICSU in
January 1987. This Committee initiated, compiled and edited the IGBP Science Plan, published in 1990.




Crutzen, Molina, and Rowland played
leading roles in elucidating the way in
which these natural and astiticial emis-
sions affcet the ozone layer which protects
the global biosphere from harmful uleravi-
oletradiation. Their initial proposals insti-
gated a large international research pro-
gram on the ozone layer and also proved to
be a catalyse for a much wider-ranging
studly of the complexchemical and biolog-
ical connections which exist on Earth.

"T'he firstconnections began to be made
when Paul Crutzen published two papers
in 1970 and 1971 proposing that catalytic
reactions involving nieric oxide and nitro-
gen dioxide (let me call chem the “Crut-
ven” reactions) are a major ozone destruc-
tionmechanism. In the natural stratosphere
the major source of these nitrogen oxidcs
is the reacton of elecrronically excited
oxygen atoms (themsclhves produced from
ozone) with nitrous oxide. As pointed out
by Harold Johnston, supersonic aircraft
currently deposit these catalytic nitrogen
oxides directly into the stratosphere, T'he
sceond connection was made when in two
papersin 1974 and 1975, Mario Molinaand
E. Sherwood Rowland proposed chat the
ncatly incrt chlorofluorocarbons and chlo-
rocarbons (CCs) were dissoctated by ultra-
violet light in the stratosphere to produce
chlorine atoms and chlorine monoexide.
Only a short time before that, it had been
recognized that these chlorine species cat-
alytically destroy ozone through the so-
called “Stolarski-Cicerone™ reactions
which I name here after their discoverers.
The CFCs were widely used in the 1970s
for refrigeration, air conditioning, acrosol
can propellants, solvents, plastic foam puff-
ing agents, and a myriad of other applica-
tions. The major GC was trichlorocthanc
(methylchloroform) which waswidely used
as a cleaning agent in the clectionics and
automobile industries. Measuremen: of
the CFCs and CCs inair began in the early
1970s with the invention of the clectron
capturc detector by James Lovelock.

Thesc carly proposals of ozone deple-
tion led to a rapid expansion of research in
stratospheric chemisary. For a variety of
reasons, including potential ozone deple-
tion by the Crutzen reactions, plans for
large supersonicaireraft fleers were shelved
in the mid-1970s. There was also enough
carly confidence in the Molina-Rowland
theory that several countries in the mid-
1970s phased out the use of GFCs in cer-
tain trivial uses, particularly aerosol cans.
Nevercheless, even as evidence for the
Crutzen, Molina, and Rowland theories
mounted, the observational evidence for
actual depletion of ozone was equivocal.
Pue to changing wind patterns, the thick-
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ness of the stratospheric ozone layer is
highly variable inspace and time and there-
fore changes in its thickness are very diffi-
cult to detect. A scrics of international
assessments were begun in order to peri-
odically examine the validity of these
ozone-depletion hypotheses. Tt was a
watch-and-wait phase.

The situation changed dramatically
with the publication of the discovery of the
Antarctic Ozone lHole by Joseph Farman
and celleagues in 1985, Aremarkable thin-
ning of the ozone layerwas occurring cvery
spring over Antarctica and the thinning
was increasing with time. However, this
very evident ovone depletion was not ex-
plained by the then-current ozone-deple-
tion theories. These theorics did not in-
cludc the chemistry instigated by reactions
involving the stratosphericice clouds prev-
alent over Antarceica in winter due to the
extremely cold temperacures occurring
there. The scientific assessments acceler-
ated and the first significant CFC regula-
tory policy negotiations began with the
1985 Vienna Convention leading to the
1987 Montrcal Protocol. Simultaneously,
several researchers, mcluding Jim Ander-
son, were gathering evidence for unexpect-
¢d chlorine, broming, and nitrogen chemis-
try in the Antarctic spring atmosphere.

Theoretical and laboratory studies in-
volving Susan Solomon, Molina, Crutzen,
and others were establishing the fact that
reactions on ice particles can lead o re-
lease of chlosine monoxide. A new caralyt-
ic cycle was discovered by Molina and
colleagues involving the dimer of chlorine
monoxide which operates etficicntly in
the Ozane Hole. The picces of the scien-
tific puzzle were beginning to come to-
gether and the chemical industry was at
the same time gearing up t identify and
manufacture suitable CFC and CC alter-
natives. [ am glad to say that global obser-
vations of CFCsand CCs carricd oucin the
Advanced Global Atmospheric Gases Ex-
periment (AGaGE) and Climate Monitoring
and Diagnostics Laboratory (Capr) net-
works now show that the Montreal Proto-
colisindeed working. My acacucolleagues
and I were able to report carlier this year
that the major CC trichloroethane is the
first ozone-depleting gas to actually show
a dramatic decrease in the atmosphere,
Carbon tetrachloride and CFC-11 are now
also slowly decreasing.

"I'he ozone depletion story is not end-

ing, however, with the Nobel Awards and’
successful implementation of the Mon-

treal Protocol. Removal of long-lived CFCs

from the atmosphere will still take many-.
decades, so we will be living with a per--

turbed ozone layer well into the next cen-

lished why. That is one of many proble
thatiGac, with help from other 1Gie proj :
can hopefully soon solve,

Ozone is also 4 chemically and rad
tively importantspeciesinche troposphere
and the work by Paul Crutzen on tropo-
spheric ozone over the past twenty years
has been an important contribution to our
current knowledge in thisarea. Paul, 1 and
many others are however frustraced at the
lack of ohservations of tropospheric ozone
necessary to define the global distribution
and trends for this eritically important gas.
Hopefully, the International Troposphee-
ic Ozone Year {r1oy) proposed as a major
initiative under the Gac GLONET Activity,
will receive special imperus with the No-
bel Committee’s recognition of ozone re-
scarch.

T'here is still much work remaining.
Nevertheless, the remarkable contribu-
tions by three members of our communiry
are a great pleasure to acknowledge. Con-
gratulations Paui, Mario, and Sherry
for a job well done!

Professor Ronald Prinn, who has contribut-
ed this congratulatory article, is the Chair of
the Scientific Steering Committee for the In-
ternational Global Atmospheric Chemistry
Project (IGAC}). Ron Prinn is a colleague of Pro-
fessar Mario Molina at the Department of Earth,
Atmospheric and Planetary Sciences at MIT, and
a fongtime associate of both Paul Crutzen (Vice-
Chair of iGAC), and Sherwood Rowland.

Professor Paul Crutzen is a Dutch citizen.
He received his doctor’s degree in meteorolo-
gy from Stockholm University in 1973. He is a
member of the Royal Swedish Academy of Sci-
ences, the Royal Swedish Academy of Engi-
neering Sciences and the Academia Europea.
He is at the Max-Planck-institute for Chemistry
in Mainz, Germany.

Professor Mario Molina was born in Mexico
City. He received his PhD in physical chemistry
from the University of California, Berleley. He
is a member of the US National Academy of
Sciences. He is at the Department of Earth,
Atmospheric and Planetary Sciences at the
Massachusetts Institute of Technology, Cam-
bridge, USA. S

Professor F. Sherwood Rowland was born
in Delaware, Qhio, USA. He received his PhD

" in chemistry from the University of Chicago in

1953, He is a member of the American Acade-

- my of Afts and Sciencds, and the US National

Acadeny of Sciences, where he is currently
Foreign Secretary. e is at the Department of

" Chemistry of the University of California at

frvine, California, USA.
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The IGBP ‘gets real’

by Peter Liss

Some thoughts on SAC IV: Beijing, 23-27 October 1995

he fourth 1eee Scientific Advisory
Council was perceptibly different in em-
phasis from previous sacs. In particular,
the 1G8r began to face the realities of a
more questioningattitude to global change
research in many countries, requiring evi-
dence of its relevance and bencfits. Fur-
ther, new concerns to society are begin-
ning to strongly impinge on the rescarch
agenda, for cxample global change and
human health, as well as the whole ques-
tion of the availability and quality of water
for human usc and its consumption both
now and in the future.

Asanexampleofthe changing political
and cconomic climate for global change
research, Jean-Pierre Contzen (Joint Re-
scarch Centre, European Commission)
argued that dialogue between scientists
and policy makers was the only way to
ensure continued support. In his thought-
provoking address to the st Forum on
Earth System Research, held on the day
prior to the sac meeting, he said that the
days of the ivory tower scicntistare over, at
least in the global change area. In order to
address the large and inherently uncertain
issues in 1GBP, a continuing process of pub-
lic education and political dialogue is vital.
This may or may not succced, and the
outcome will vary from country to country.

However, a very reassuring sign from
the sacmeeting was the high level of inter-
est in global change science in the host
nation, China, and in many other develop-
ing countries. This augurs well for the

. 4

future. As a sign of such intcrest and com-
mitment, the sac meeting included the
opening ceremony for the srar1 Regional
Research Centre for East Asia, located in
Beijing. Further, on the occasion of the
SAC meeting, the Chinese 16ar Commit-
tee published a book describing their na-
tional programme (China Contribution to
Global Change Studies”, edited by Ye
Duzheng, Lin Hai, er al.).

The scientific symposium which occu-
pied the first half of the SAC meeting
provided further grounds for optimism re-
garding the future success of the region in
spearheading global change research. The
symposium, Natural and Anthropogenic
Changes: Lpacts on Global Biogeochemical
Cyeles was subtitled Asian Change in the
Context of Global Change. 1t consisted of
both oral and poster presentations, and
clearly demonstrated the wealth of envi-
ronmental material, records and intellec-
tual talent available in the Asian region.
I'he symposium organisers (Jim Galloway
and Jerry Melillo and their committee) are
to be congratulated on putting together a
programme which showed not only how
regional changes in Asia both affect and
are affected by more global changes, but
also covered the whole gamut of research
domains included in the Gsp.

The subject of water was a continuing
theme throughout the sac meeting. For
example, Galloway in his opening remarks
at the symposium used the phrase “Food
is first”, but amended this to “Hunger is

first”, in view of the difficulties of getting
food surpluscs in one arca to the places
where they are desperately needed. How-
ever, by the end of the week the aphorism
had changed to “T'hirstis first”, in recogni-
tion of the importance of water to so many
aspects of society, and of the current prob-
lems of freshwater quality and quantity,
and their future exacerbation due to pop-
ulation and global change pressures.

T'he 1Geris alrecady addressing some of
the research issues involved, but there is
increasing nced to confront the problem
more directly. We cannot do this alone.
The issue involves not only biogeochem-
istry but also the physical and social sci-
ences. The present trend of greater co-
working and convergence berween the
three global change programmes (1GBP,
weRrr and HDP) is set to accelerate in the
next few years as we tackle large issues
which are facing mankind, such as global
change and water.

Many individuals helped to ensure the
success of sac IV. However, special thanks
must go to Ye Duzheng and our Chinese
hosts, in particular Chen Panqin and Ge
Quansheng, and the staff of the Stockholm
Sccretariat, especially to Suzanne Nash.
Evidence of their success is shown by the
fact that, by the end of the mecting, we
had received seven offers from countries
wanting to host the next sac!

Peter Liss, Chair, Scientific Committee for the
1G8P, University of East Anglia, Norwich, UK

At the opening ceremony of
SAC IV. From left to right:
Peter Liss

(Chair of the IGBP)

Ye Duzehng

(Chair of the Chinese IGBP)
Zhu Guanya

(Chair, China Assaciation for
Science and Technology)
James Dooge

(President of ICSU)

Lu Yongxiang
(Vice-President of the Chinese
Academy of Sciences)

Chris Rapley

(Executive Director, IGBP)
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Natural and Anthropogenic Changes:

Impacts on Global Biogeochemical Cycles

Asian Change in the Context of Global Change

o understand global change, a study of
where regional change is happening the
fastest can give significant insights. If we
lnok for a region where there is high-speed
development, arich and long-standing in-
tellectual tradition of examining the envi-
ronment, and an extensive research net-
work and datainformation systemon global
change, we have Asia.

Africa, Central and South America and
Asia are all projected to develop rapidly
and to increase the mobilisation of carbon,
phosphorous, nitrogen and sulphur. But
the major partof the changes are projected
to oceur in Asia where the cconomy is
growing the most vigorously, and where
over half of the world’s population lives
today. People require energy. People re-
quire food.

Our natural systems cannot supply
enough nutrients to grow the food for our
needs; we must use fertilisers. Tn 1990,
Asia used about 45% of the nitrogenous
fertiliser supplied on a global basis. In the
year 2020, itis projected to be 65%. These
projections, fortunately, are not cast in
stone. For just as human activities can
cause increases in the mobilisation of erit-
ical nutrients, human activitics can also
reduce or constrain these increases by in-
telligent action. However, before it is
possible to act, we must first understand.
Hence this symposium’s focus on biogeo-
chemical cycle alterations, specifically with
respect to Asia, and their relationship to
global change, and the impacts of altera-
tions to these cycles.

T'he symposium in Beijing had two
titles: Narural and Anthropagenic Changes:
Impacts on Global Biogeachemical Cycles, and,
Asian Change in the Context of Global Change.
The main title is at the core of the work of
the International Geosphere Biosphere
Programme. The objective of the 1Garis to
deseribe and understand the interactive
physical, chemical, and biological process-
es thatregulate the total Earth system, the
unique environment that it provides for
life, the changes that are occurring in this
system, and the manner in which they are
influenced by human actions. The research
programme studies biogeochemical cycles

SAC IV Scientific Symposium
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in Many ways.

The sub-title can be appreciated in the
context of 1Gee history. When che first
Scientific Advisory Council for the 1Gie
met in 1988, the 16Bp was tasked to prove
thatits broad scientific directions satisfied
the international scientific community.
I'wo years later, at sac 11, a published
science plan was introduced to a receptive
public. Arsac mrin 1993, a scientific sym-
posiumon reducing uncertaintics present-
ed the state of the art in global change
research to an enthusiastic scientific com-
munity. “Our dreams of the 80s are the
realities of the 90s”, said John Perry of the
US National Research Council. A recom-
mendation of saC 111 was that greater con-
sideration be given to the regional aspects
of global change, and that sac v have a
scientific symposium associated with it
that should acknowledge that fact.

At the fourth sac, the 16Be focused on
Asia to present the latest results of its
scientific programme, with the collabora-
tion of Asian scientists researching global
change, and western scientists whose work
has concerned Asia.

"l'opics at the sac-1v Science Symposi-
um included many aspects of 168P and
include processes that mobilise, transform,
transport and sequester Carbon, Oxygen,
Nitrogen, Phosphorus, and Sulphur (coNes)
aswellas environmental processes thatare
affected by the increased concentrations
of active conps species. In addition the
sessions covered the current role of Asia in
relation to global cycles, and 80 poster
presentations addressed both past records
of global change and future scenarios of
conrs cycling.

The Earth’s biogeochemical cycles of
Carbon, Oxygen, Nitrogen, Phosphorus,
and Sulphur (cones) exhibit significant
natural variabilicy. Furthermore, these cy-
cles are being increasingly affected by the
activities of mankind, including combus-
tion, agriculture, and industry. These ac-
tivities have accelerated the mobilisation
of conpsfrom inert (¢.g., gaseous nitrogen)
and sequestered (e.g., fossil carbon) forms
into chemical species that can impact crit-
ical processes of our biogeochemical envi-

ronment, such 4s ecosystem productivity,
and atmospheric energy adsorption and
photochemistry.

Most human-induced changes in the
natural eycles of conps have occurred in
the developed countries of the western
portion of the northern hemisphere. Over
rthe past few decades however, combus-
tion, agriculture and industry in Asia have
grown to the level that mobilisation rates
in some Asian countries are now among
the highest in the world and arc having a
significant global impact. In addition,
trendsand projections indicate high growth
in Asian cnergy use, agriculture and indus-
try over the next few decades, leading to
turther changes in natural cycles.

The Historical Perspective

The palacomonsoon archives recorded by
Chinese historical documents, the cores,
tree-rings, deserts, lakes, and vegetation
patterns, clearly indicate a history of alter-
nating predominance of winter and sum-
mer monsoon periods in the past. China
has had a crucial role in global events. One
is the palacoclimate teleconnection be-
tween South America and inland Asia,
which may relate to the interaction of Asian
Monsoon circulation and the El Nifo-
Southern Oscillation (ENSO) in the past.
Chinese desertsand Tibetan arid areas are
majorsources formineral dust, whose long-
range input must play an importantrole in
planetary radiation balance and biogeo-
chemical cycles of trace substances in the
Northern Iemisphere. (An Zhisheng)

l.and-use changes in Asia are striking,
Land-use history, with emphasis on bioge-
ochemical changes, showed that a total
land area under forests and wetlands had
declined by47.7% between 1880 and 1980.
Human actions in southern Asia (India,
Bangladesh, Sri Lanka, Myanmar, Thai-
land, Cambodia, l.aos, Vietmam, Malay-
sia, Singapore, Brunei, Indonesia and the
Philippines) have converted high biomass
land cover to low biomass land categorics
in 100 years. The changes in land-use
resulted in an estimated contribution of 29
x 10°T of carbon to the atmosphere during
this century. (Jodn Richards)
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Land-use change and mobilisation
rates of Carbon, Oxygen, Nitrogen,
Phosphorus and Suiphur
Land-use and land-usc change determincs
the fluxes of greenhouse gas emissions
between the biosphere and the atmos-
phere. Since land-use and land-use change
happen mostly on localand regional scales,
they only have global significance through
their cumulative effects. The overall im-
pact of land-use change in China is signif-
icant, but the diversity of small-scale land
uses and their dynamics create a complex
problem of incorporating land-use change
adequatcly in global asscssments of cli-

mate change. (Rié Leenans}

I'ire in vegetation, a cross-cutting issue
with land use, land cover, and mobilisation
rates, has recently received prowing atten-
tion in the framework of global change
studies. Blomass burning m the Farth’s
ccosystems has a strong impact on atmos-
pheric chemistry and acrosols, and could
play a significant role in processes leading
to global warming. Satellite observations
have been instrumental in demenstrating
graphically the global nature of biomass
burring; institutional arrangements now
begun in Asia and throughout the world
could significantly improve our understand-
ing of biomass burning patterns and trends
around the world. (Jean-Pierre Malingreau)

Updated, complete global cycles of the
clements carbon, nitrogen, phosphorusand
sulphur, emphasise comparisons hetween
natural and human-derived fluxes, chang-
ing reservolr compositions and the poten-
tialresults of the human disturbance of the
cvcles. A recently developed global Earth
System Model that describes the behav-
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SO, emissions from fossil fuef combustion

CO, release from fossil fuel combustion and land use change
N mobilisation from fertiliser production and fossil fuel combustion
P mobilisation from fertiliser production (Galloway and Melillo: 1996, in press)

iour of the coupled btogeochemical cycles
of G, N, P and S in the land-coastal margin
system, when scaled to the region of Asia,
concludes that processes such as nitrogen
and carbon dioxide fertilisation of the land
biota, application of nitrogen and phos-
phorus fertilisers to the land surface and
theirsubsequent leaching and transport 1o
aquatic systems, and acid deposition, could
indirectly affect the Asian coastal zone on a
relatively shore time scale. {Fred Mackenzie)

Moving inland and to the factors con-
trolling nutrient ¢ycling in various forest
and grassfand ecosystems in Asia, human
activities have played amajor role in deter-
mining the structure and function of eco-
systems in Asia for thousands of years.
Development of cropping systems, do-
mestication of plants and animals, con-
struction of large-scale agricultural facili-
tics, such as irrigation systems, have made
major changes to the ceological landscape
in Asia, and clsewhere. Extensive use of
forests, wetlands, and rangelands for hu-
man use have also modified biogeochem-
cials of carbon, nitrogen and phasphorusin
a number of regions. (Zhang Xinshi)

Effects of changes on

biogeochemical cycles
The changes in land-use and mobilisation
rates have, naturally, effected changes on
biogeochemical cycles, but there are gaps
in the picture. Discrepancies appear be-
tween net primary produetivity and the
capacity of different biomass for assimila-
tion when compating global photosynthe-
sis and wpr. Secular events, such as fire,
introduce significant uncertainty into cur-
rent conclusions about global carbon stor-

age. (Detlef Schifze)

In the terrestrial carbon budget, in-
creases in the atmospheric concentration
of carbon dioxide, are attributed to two
primary forcing agents: (a) combustion of
fossil fuels, and (b) tand cover conversion.
T'he former is a product of industrial activ-
ities, while the latcer is primarily due to the
clearing of tropical forests. Although the
former s well known, the latter is not.
When estimates of sources and sinks are
combined in globhal carbon models and
compared with observed increases in the
atmosphere, a global budget cannot be
reconciled. To do this it will be necessary
to develop coupled models which take
into account changes in ecosystem metab-
olism as a result of climate and land cover
changes. (David Sktale)

Methane is an important greenhouse
gas, and particularly significant in Asia
where methane produced in rice paddies
is released to the atmosphere through ebul-
lition and rice plant mediated diffusion.
The expansion of irrigation and increased
production of wetland rice has increased
methanc fluxes to the aumosphere from
rice fields. Present knowledge of process-
es controtling methane fluxes provides a
promising foundation to develop mitiga-
tion rechnologies that are in accord with
sustainable and increasing rice production
and productivity. {Heinz-Ulrick Nene)

However, the situation wich sediment/
nutrient transport to the coastal zone shows
areas of serious concern with few mitiga-
tion plans in view. {thasbecome onc of the
major concerns of mankind from the view-
point of global change. The situation in
Asian rivers has been getting more serions



olauh28
Markering


through the rapid development of econo-
my and technology. About 13% of global
fluvial discharge is presently dammed in
the world. It is estimated that in the next
centuryabout66% of the world’s total stream
flow to the ocean margins will be controlled
by dams. The Nile River had been com-
pletcly dammed and is a typical example of
the effects of human activity. There are still
a number of rivers in the world thar will
share the same fate as the Nile, Dams vio-
late the ‘natural’ pattern of downstream
rransfers and the ‘river continuum’. The
discharge, sediment/organic transport, and
the water quality then are governed by the
releases from the reservoirs, which act as
major sediment traps. Deforestation and
farming are mobilising nutrients. These hu-
man activities interfere significantly with
coastal marine systems and resources in the
coastal zone. (Dunxin Hu)

I'he hydrology and water chemistry of
Chinese drainage basins have been trans-
formed dramatically during the past 30
years, and this is likely to continue well
into the next century. We find, however,
countervailing trends when appropriate
management practices are instituted. The
understanding of this facet of global change
is one we now have the ability to coherently
monitor and improve. (Charles Virdsmearty)

Asian marginal seas in the Northwest
Pacific Ocean are casc studics for review-
ing whatis known abourt the distribution of
carbon and associated biogenic clements
(nitrogen, phosphorus and silicon) in the
oceans. Marginal seas serve as an impor-
tant link in the global carbon cycle, with
regard to the penetration of anthropogenic
carbon dioxide in the oceans, but eutroph-
ication-derived carbon deposits on the con-
tinental margins cannot account for all of
the missing carbon dioxide. High latitude
marginal seas may act as a conveyer beltin
exporting excess carbon dioxide into the
North Pacific, and the upward migration of
calcite and aragonite saturation horizons
may also make the shelf deposits on the
Bering and Okhotsk Seas more suscepti-
ble to dissolution, thus neutralising excess
carbon dioxide. (Chen-tung Arthur Chen)

Impacts of global change on Asia
Environmental changes in Asia that are
part of global change are seen by examin-
ing both historical data and global change
model simulations, showing the sensitivi-
ty of integrated Asia monsoon systems.
These Gens include the physical monsoon
climate system and the monsoon-driven
ecosystem, and model the response to glo-
bal warming in particular. On this huge
agricultural continent, the models show
that the growing seasons of some crops
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might become
longer due to
warming, butac-
companied by a
harmful decrease
of  moisture,
Changesofinter-
annual variabili-

Yuan Gao, from
ty, as well as the Rutgers University, 1
longer-term | imerofthefirst

trend of water re-
sources in Asia,
are significant

under global = characterisation of

forcing. Seen '3'?'“5?9]‘9’5‘@

from both histor- ~ aerosols over East
Asia.

ical records and
model simula-
tions, there is a general aridity trend in
Northern China and Central Asia, but a
wert trend in part of South Asia. Special
attention in impact asscssments has been
given to the vulnerable areas which are
locared mostly in the transitional zones of
climate and ccosystems, such as the coast-
al zones and the semi-arid zones. These
areas are characterised by the strong gradi-
ents of environmental elements and insta-
bility, and therefore probably more sensi-
tive in responsc to both naturaland anthro-
pogenic perturbations. Unfortunately,
most GeMs fail so far to simulate the signif-
icant regional structures of Asian monsoon,
mainly due to poorly incorporating the cli-
mate-ccosystem interaction in the hydro-
logical processes and biogeochemical proc-
esses. (I'u Congbin)

However, modelling of global terres-
trial primary production has made great
advances. Geographically referenced net
primary producrivity (Npp) and gross pri-
mary productivity (Ger) and their corre-
sponding seasonal variation are key com-
ponents in the terrestrial carbon cycle.
They are needed to understand both the
function of living ccosystems and their
effects on the environment. Productivity
is also the key variable for the sustainabil-
ity of human use of the biosphere by pro-
viding food and fibre. Recently, it has
become possible to investigate the magni-
tude and geographical distribution of this
productivity on a global scale by a combi-
nation of ccosystem process modelling,
and monitoring by remote sensing.

Acoordinated strategy has been devel-
oped to improve estimates of terrestrial
ncrand gross primary productivity through
measurement and modelling. Several in-
dependent models now exist, other are in
various stages of development. A variety of
approaches arc being used to describe pri-
mary production atregional and global scales.

A recent activity led by the 1Gsp Task

Force on Global Analysis, Interpretation
and Modelling (Gaiv) has focused on a set
of ‘Standard Experiments’ in which there
was a standard data base for temperature,
precipitation, solar irradiance and soil tex-
ture, a weather generator, and normalised
difference vegertation index. Differences
in the standard experiments still exist in
vegetation cover, leaf area index, and the
parameterisation of the models for proc-
esses such as decomposition, nutrient cy-
cling, and evapotranspiration. The results
of this inter-comparison can be highlight-
ed fordifferentregions, givinga particular-
ly interesting perception of change in Chi-
na. (Berrien Maoore)

The papers of the Symposium will be
published in by Cambridge University
Press in the 1Gsr Book Series. Members of
the Symposium Organising Committee
were Hajime Akimorto (Japan), Chen Pan-
gin (China-CAST), Kasem Chunkao
("Thailand), B. L. Deekshatulu (India),
James Galloway, Chair (USA), Hu Dunxin
(China-cas), Jerry Melillo, Co-Chair (Usa),
Dennis Ojima, Chair, Poster Session (Usa),
Riga Suprapto (Indonesia).

In summary, the Scicnce Symposium
provided a forum and a focus for an assess-
ment of Asian change in the context of
global change. In so doing, itnot only gave
the attendees an opportunity to learn what
was known, butalso to design programmes
to reduce critical arcas of uncertainty on
the interactions between Asian and global
systems. It is encouraging to note that the
Science Symposium associated with SAC-
V will also have a regional focus. Based on
the success of the SAC-TIV Science Sympo-
sium, such a serategy will certainly notonly
increase the involvement of the global
community in global change issues, but
will also advance our understanding of the
regional interactions with global systems.
B. L. Deelshatulu, S. Nash, and members of
the Organising Committee,
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The nations in IGBP implementation

he 1Gap cannos function without the
National Committees. These provide the
backbone of the programme, cnsuring
both the rescarch and the funding. The
national committees met at SAC IV, to-
gether with the sc-1GEP, the icsu union
delegates, and 1Gee scientists, to discuss
their most urgent issucs.

A panel of five national committec
chairs presented resumés of five different
issucs addressed in a questionnaire circu-
lated priortosaciv, Fifty-seven (outot73)
national committees replied - a propor-
tion that marketing research would envy.
This survey asked for suggestions on im-
proving the role of the National iGar Com-
mittees in five key arcas: linking scien-
tistsin the nation, making the iGrr known,
funding, national vs. international priori-
ties, and participation of developingcoun-
tries.

How can the National Committees
provide an effective means of
linking the communities of research
scientists within the nations
of the IGBP?

National Committees of the 1G8p vary
widely in terms their structure/composi-
tion, modes of operation, capabilities,
funding and even the level of activities.
The national commictees of the rich in-
dustrialized countries of the North differ
considerably from their counterparts in
the developing nations of the South. Clear-
ly, each cntity is not homogeneous and
within each bloc, countries differ impor-
rantly in terms of awareness of global
change issues, leadership capability, rela-
tionships with the government and the
private scctor, etc. Additionally, while
maost countries of the South may be poor
econamically, a few like India, China,
Brazil, Egypt are richly endowed in hu-
man resources with a huge amount of

highly skilled personnel.

In essence, the role of natonal com-
mittees will be highly dependent on the
country’s economic, social, cultural and
political situations.

A picture emerges of differentways in
which national committees are organized
and operate in different countries. While
a preponderant number of the national
committees have been established under

National Committee Panel at SAC IV

the aegisofa National Academy of scienc-
es, a few scem to be @ ocin nature or are
established in relation to specific initia-
tives or programmes. While most of the
national committecs are composed pure-
ly of research scientists, a few include
representatives from the government.

The central guestion is “what is or
should be the role of the National Com-
mittees vis-a-vis the 1Ger?”. As the Bot-
swana response puts it, “a national com-
mittee hasa dual role. Iristhe mouthpiece
of the country vis-a-vis the international
iGaP community of scientists, and at the
same time represents the 1GeP within the
country it operates”. The intermediary
role can be effectively enacted if a nation-
al committec first establishes 2 communi-
ty of rescarchers interested in research on
global change and carefully nurtures the
group. As the community takes shape, the
national 1GRP committee should come in
closc liaison with various institutions at
the international level.

Ireland recognizes two types of link-
ages between global change rescarchers.
First are the horizontal linkages in the
same discipline that arc well-established
in the developed countries but very littdle
in lesser developed countries. This type
of linkage has been encouraged by tran-
snational funding agencies, c.g., the vari-
ous European Union research pro-
grammes, which have forged large
international specialists teams and have
led toa situation where awareness of what
is being done in particular ficlds is now
probably better known to international
researchers in both the North and the
South than ever before. However, ad-
vances in technology have produced in-
creasing contrast between the scale of
research efforts and the level of interna-
tional cooperation between the developed
and developing nations.

'I'he sccond isa vertical linkage which
remains poorly developed in both indus-
trialized and developing nations. Disci-
plines often have poor awareness of what
allied research communities are doing,
even within industrial institutions at a
national level. "This is where a national
IGBP committee can act in a coordinating
role,

Report by Ademola Salaw, Nigeria

What role might the National
Committees play in making the IGBP
known to national decision making
and policy sectors?

In most nations the National Committeces
have been established recently. In the small-
er countries, it 1s easier for the National
Committecs to rapidly spread awareness |
and understandingof1Garissues. Butwheth-
er large or small, the National Committees
must have an excellent scientitic reputation
to be cffective. There arc tasks that cvery

national committee should perform:

Inform

Using a bottom-up approach, inform the
public and involve the policy scctors in
discussions of national interest at every op-
portunity via media and gatherings regard-
ing the role of the 1Gep in global change
issues, illustrating the 1GEr rescarch objec-
tives, and disseminating its scientific
progress and relevant results.

Demonstrate

The national committee must demonstrate
the usefulness and benefits of national in-
volvementin iGePresearch, and thac cherc are
benefits and retuns from funding both na-
tional and international 1GBP structures. The
committees should stress the importance of
national to regional collaborative research,
the links of global to local scale studies, and
the need for scientific knowledge for setting
policies to preserve the environment.

Assess

The national committees should assess what
is happening in the country in relation to
global change: what arc the relevant issues
attractive to national decision makers, and
what are the national indicators of global
change.

Promote
'I'he national committees can promote intei-
actions, possibly via top-down action with
private contacts: these can be ircc/icir inte-
grated views, harmonisation of government
programmes from differentdeparcments, links
between national scientificcommittees, inter-
disciplinary research relevant to the 1Gse. An
ad hoc structural organisation (a national sec-
retariat) would enhance cfficiency.

Report by Roberto Irasserto, Ttaly




How might the National
Committees play a greater role
in obtaining funding support
for the IGBP?

The 1G8r committees are not in the same
position in terms of capabilities. Addition-
ally, their functions are limited by the lack
of a formal ser of defined functions, the
most frequent and important one being
thelack of afunding/managemencrole. To
gain the support of the research communi-
ty, National Committees should have a more
defined role in the funding processes.

Annual contributions

Despite significanc differences, there are
many common problems encountered in
obtaining funds for the annwval national
dues to the central operations of the Grp.
National agencies will fund 1Ger activities
onltyifabenefitis clear, a bencfit that must
be recognized at the national or regional
level where the funds are being sought.

Research funding

The National Committees should identi-
fy which Core Projects are in line with the
country’s priorities, and then discuss with
funding agencics the support for research
projects on those prioricy arcas. It is only
natural that governments fund such icems
that are firstly of interest to their own
scientists, secondly, of importance tothose
regions to which they preferably allocate
research funds, and thirdly, in accordance
with the government’s research priorities,
[t is easier to gain the interest of sponsors
forafew well-definedandintegrated large-
scale acrivities (JGOFS, for example) rather
than for contributions to specific “tasks”,

Developing countries

Many small countries do not have any
nationally funded global change pro-
gramme, and require seed funding o start
one. To assist in obtaining the funding
support, the programme must address is-
sues related to their most urgent concerns,
These include principally erosion of coast-
al areas, threat of sea-level rise, freshwater
and food scarcity, desertification, and so-
cio-cconomic changes,

Proposals, when submitted, are aceept-
ed on the basis of scientific excellence,
Beveloping countries would need the iGap
to direct some effort to help in the prepa-
ration of top quality projects.

Proposals

Committecs can enlarge their role in ob-

taining funding hy:

* Establishing close links with repre-
sentatives from the government and
funding organisations
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s Stimulating the organisation of nation-
al and international scientific work-
shops and conferences where scientif-
ic results of the 1GRP arc presented

* Incorporating the 1Ger-relevant re-
search into the national programme
priorities

*  Improving the scientific quality of the
research projects related to the 1Grp

* Promotc the value that global change
research brings to the formation of in-
formed policy decisions.

Report by Viadimir Kotlyatoo, Russia

What are the experiences of
National Committees in reconciling
the priority interests of nations and
those of the IGBP in global change

research?

Most national committees show a reason-
able degree of reconciling national and
WGB1e priorities: global issues are used to
defend funding of resecarch and problem
solving of local problems, and national
priorities find a place in the 1G8P science
plan.

Global issucs and national prioritics
were found to coincide where the human
dimension is cmphasised. Global change
research has in fact enhanced communica-
tion and personal contacts, raising funds
and identifying gaps of information, which
are all of national interest.

However, the 1G8e is linked in deci-
sion-makers’ minds with global warming
and its conscquence, which are of second-
ary importance for some developing coun-
trics who are struggling to provide basic
human needs for their populations.

Examples of priority matching

Energy conservation was enhanced when
a greenhouse gas emissions inventory in-
dicated sources of leakage. Control meas-
ures were found to have negative incre-
mental cost.

Avulnerability and adaptation analysis
identified vulnerable rescurces and needs
for their conservation, In addicion, it iden-
tified gaps of data and nceds for planning
and information.

Involvement and close relationships
amongst members of 1Ger Core Projects
have proved to be useful for the develop-
ment and identification of national prob-
lems.

The active and highly censtructive
participation of key 1GBr/WwCRP personnel
inarecentreview of the US Global Change
Research Program helped significantly in
highlighting the value and benefits of in-
ternational collaboration in global climate
change to national needs.

Problems

* Lack of (,ommumcatlon'amnng $
asts and policy makers and g
committee members in deval
countries has made it diffictle td gy
change views of national rCLOHCll]dthn

¢ Onlynational research priorities are cony
sidered for funding, B

* How a country can find funding to host
a Core Project office.

Suggestions

Several national committees have ex-
pressed need for orientation of 1GBP re-
scarch towards the vulnerability of water
resources 1o better reconcile 1Gar research
with narional interests.

Some countries have expressed inter-
estand hopethatthe developmentofsrarr
(Global Change System for Analysis, Re-
search and Training) programmes for re-
gional research centres and sites may sobve
some of their difficulties,

Report by Mohamed EI Raey, Fgypt

How might the well-established
National Committees encourage
and assist the increased
participation of developing nations
within the programme? Would a
form of twinning between
committees be useful?

Scveral mechanisms could increase the
participation of developing nations in the
168P. These could be the involvement of
scientists in international{regional pro-
grammes, the exchange of scientises, visit-
ing and/or sccondment of global change
research scientists, visits of Core Project
coordinators to developing countries, sup-
port for workshops, meetings and training
COUTSES, PIOMOLing START regional groups,
and joint implementation of projcets.

Twinning between well-established
naticnal committees, and new oncs, or
those with less support in their own coun-
try, could help in a variety of ways. These
should address projects of common con-
cern, aiming at jointresearch programmes,
where each shares its particular resources:
cquipment, logistic support, laboratory fa-
cilities, and database sharing and assist-
ance,

Bilateralarrangements between devel-
oped and developing nations on common
issues in similar social and cultural settings
are effective. In larger regional groups, the
working groups of scientists take the fead
with regional working groups from a varie-
ty of developing nations. These can be
most effective with national committees
working in a regionalfsrarT framework.

Reporr by Lawrence Koe, Singapore
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Resolutions and Recommendations
of the Fourth Scientific Advisory Council for the IGBP (SAC 1V)

Resolutions
"I'he Fourth Scientific Council of the In-
ternational Geosphere-Biosphere Pro-
gramme (5AC1V) resolved:
1. That formal appreciation be record-
ed of the excellent support and facilities
arranged by the Local Organizing Com-
mittee and the Chinese National Commit-
tee for the 1GBe, and the opportunities
provided by the meeting for establishing
contacts with Chinese scientists and on a
wider basis, through the Regional Research
Centre for East Asia.
2. 'I'hat warmest congratulations be of-
fered to Paul Crutzen, Sherwood Rowland
and Mario Molina on their success in
being awarded the 1995 Nobel Prize for
Chemistry, for their work on atmospheric
reactions causing stratospheric ozone de-
pletion.

Recommendations
sAC IV recommended:

| Funding & Communications

11 Thar 1ep should discuss with the
International Group of Funding Agencies
for Global Change Rescarch (16Gra) con-
cerns regarding the Programme’s involve-
ment in IGFA resource assessment cxercises.
1.2 That the Scientific Committee for
the 1GBp (sc-1G8P) should consider estab-
lishinga Financial Advisory Commitree to
provide advice on all relevant financial
matters, working closely with 16Fa, and
engaging other communities such as com-
merce, industry and the public at large.
1.3 That the sc-1Gsp should consider es-
tablishing a Communications Committee
to provide advice on policies and strategics
which will improve awarencss of the Pro-
gramme, its goals and achievementsamong
decision-makers, the business and com-
mereial community, academeand the com-
munity at large.

1.4 That 1Gor investigate the potential
opportunities which may exist under the
structure of the Megascience Forum of the
Organisation for Economic Cooperation
and Development (ORCD).

2 Application of IGBP results
2.1 'T'hat the sc-1G8p develop a strategy
for the transfer of 1GBP research results to
the public and decision makers, showing
the policy relevance of its work.
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2.2 That 1GBP gives greater attention to
providing the scientific underpinning for
strategies to mitigate the undesirable cf-
feets of global change, and assessing their
effectiveness.

3 Linkages

3.1 That 1Gep develop its relationships
with the World Bank and other members
of the international development commu-
nity, emphasising the importance of glo-
bal change rescarch for sustainable eco-
nomic growth in developing countries,
3.2 ThatiGeestrengthen its ties with rel-
evant 1cst Unions and Scientific Commit-
tees, for example by their closer involve-
ment in SAC meetings.

3.3 Thatisrstrongly support the devel-
opment of tpp, with further joint initia-
tives on specific issues where appropriate.,
3.4 T'hatiGee continue its efforts to de-
velop close working relationships with the
Asia Pacific Network (apn), the Inter-
American Institute for Global Change
Rescarch (1a1), and the European Network
for Research in Global Change (ixRiCH).
3.5 That iGsp investigate the opportuni-
tics for productive working links wich rel-
evant research programmes within the UN
system; for example, with the Internation-
al Geological Correlation Programme (of
UNESCO-111GS).

3.6 Thathigh priority continue to be giv-
en o inter core-project activities within
1Gep. In particular, active interaction be-
tween LUCC and PAaGES should be encour-
aged, taking account of the very long his-
tory of human-induced land coverchanges.

4  Future Directions

4.1 Thatany further enlargement of the
Programme should be considered with
great care by the sc-iGep, and that the
mechanisms for terminating a project
should be clarified.

4.2 That the sc-1GBP assess the impor-
tance of the following topics for the further
evolution of the programme:

i) food seccurity, in collaboration with
other organisations already active in
this field;

ii) large-scale changes in freshwater re-
sources and freshwater ecology;

iif) the interaction of the hydrological
cycle and biological processes in mo-
bilising elements from soil and rocks,

and subsequenteffects on water qual-
ity;

iv) the influence of geological processes
on biogeochemical cycles, in particu
lar geo-sources of CO,, and its uptake
by rock-weathering processes.

4.3 Thatiser Core Projects consider the
usefulness of developing ‘sustainability in
dicators’ for ccosystems (in cooperation
with similar initiatives by scopk and oth-
ers), identifying sensitive components thar
strongly influence their overall stability,

5  Regional Issues

5.2 Thaticer Core Projects highlight the
importance of their research for the solu-
tion of regional problems of global con-
cern. Future work should be planned in
close coordination with efforts at national
and regional levels.

5.2 Thatsrarishould improve its effec
tiveness in promoting two way communi
cation berween the Global Change Pro-
grammes (1Ger, World Climate Research
Programme and Human Dimensions Pro
gramme) and the regions.

6  Structure of IGBP

6.1 'I'hat the National 1G8r Committees
and relevant st bodies assistin widening
geographical representation on the 1GBr
Scientific Committee, and on the Scientit-
icSteering Committees and Standing Com-
mittees of the programme clements, by
submitting membership proposals of suit-
ably qualified scientists.

6.2 'That Narional 1G8r Committees
should consider rotating their member-
ships, with the inclusion of scientists with
interests in WerP and Hopp.  Interactions
with national funding agencies arc also
strongly encouraged.

7 SAC Meetings

7.1 Thart the sacagenda should in furure
include the opportunity for the discussion
of actions arising from inter-sAac meetings
of Chairs of National iBr Committees
7.2 That options for the structuring of
future sacs should be carefully consid-
ered; for example, allowing greater oppor-
tunity for discussion of the scientific con-
tents and resules of individual 1Gsr Core
Projects and Framework Activities



Chinese National Science Foundation.

Those who made SAC IV possible

The 4th IGBP Scientific Advisory Council and associated meetings were
hosted by the Chinese Committee for the IGBP, the Chinese Academy of
Sciences, the China State Commission for Science and Technology, and the

The generosity of the European Network for Research in Global
Change (ENRICH) programme of the European Commission provided for
publications at the meeting and those to come, and for participants from
Africa and Europe. The Inter-American Institute for Global Change Re-
search, the Canadian International Development Agency, and the Com-
monwealth Science Council provided travel grants to the international par-
ticipants. IGBP gratefully acknowledges their support. Scientific Advisory
Council meetings are funded additionally by the central IGBP budget.
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| Professor Ye Duzheng

Evaluation of the IGBP

" hen the International Geosphere-
Biosphere Programme moved into the fifth
year of its implementation phase, in 1994,
threc organisations launchedaplantoeval-
uate its track record: the International
Council of Scientific Unions (1csu, the
founding body of the 1G8r), the Interna-
tional Group of Funding Agencies, and
1Gsr itself,

icsuappointed an Evaluation Commit-
tee, chaired by Prof. ITubert Curien, former
French Minister of Rescarch, and consist-
ing of respected individuals in research
and science policy. The Committee met
twice in Paris, a group visited Stockholm,
members attended Programme Element
meetings and visited the Core Project Of-
fices, and a report was compiled that was
presented at sac1v in Beijing.

In its conclusion the Evaluation Com-
mittee wrote:

“The Evaluation Committee wishes to st'ess
that it considers the IGBP to be a well-
conducted and outstanding programme. The
IGBP should continue to receive supportin
order to carry out its primary function as a
scientific programme, whose direct benefi-
ciaries are specifically science and scientists,
and more generally, society at large.

“The Evaluation Committee recommends
that the funding agencies continue to sup-
port the core activities of the IGBP, includ-
ing providing support for the regular func-
tioning of the Core Project Offices, the
Core Project Framework Activity Scientific
Steering Committees, which are essential
IGBP components.

“The Evaluation Committee concludes that
IGBP provides added value to the sum of
national/regional activities, and justifies the
continued, if notincreased, support by fund-
ing agencies for its central operations.”

I'he report identified four main areas of
general comments of recommendations.

Nature and Future of the IGBP

(i) T'heprincipal originality and strength
of the 1GBr s to be an independent, basic
research programme, designed and steered
by the relevant scientific communities.
I'he 16sr should not cransform ieself into a
more formal organisation

(i1) The life-span of 1GBP projects, and
the evolution of the programme itself, is
being addressed by the 1Gar and should
continue to be a priority.

(iii) The capacity building component of

1Ger should be further developed, involv-
ing the scientific community from all parts
of the world.

Internal organisation and specific roles of
the Framework Activities

(i) The scicntific advisory role of the
IGBP s assured by the Scientitic Commit-
tee for the 1Ger. The Scientific Advisory
Council (sac) should be renamed to reflect
its primary role as a forum for widervisibil-
ity of 1Gr and to strengthen the links
between the Programme and the 1csu fam-
ily and its partners.

(1) Frameworkactivities include the data
functions (1Ger-pis), analysis and modcl-
ling (Gamv), the regional research and crain-
ing initiatives (s1rarr). These programme
clements are central to the work of the
18P, and clear distinctions in the division
of tasks berween them, the themaric re-
search projects (Core Projects), and the
1G8P as a whole, should be pursued.

Links with related programmes
(1) A formal joint forum wich the wore
(World Climate Research Programme),

which has the best-developed relations
with the IGBPat present, wasrecommended.
(11) 'I'he 1G8r should become more in-
volved in biodiversity, through increased
cooperation with DIVERSITAS at the pro-
gramme level (the UNEscobiodiversity pro-
eramme),

(i11) 'T'he Evaluation Committee noted
with satisfaction that topics relared to the
1oe (Human Dimensions of Environmen-
tal Change Programme) are now addressed,
in cooperation with social scientists, in the
Land Use/Cover Change Core Project. It
recommends that links with social scien-
rists should oceur on a case by case basis,
buile around specific scientific questions.

External Relations

(i)  The 1cer should develop a stratcgy
for intcractions with outside partners in
order to secure the required financial sup-
port.

(i1) 1asrshould take intoaccount the inter-
governmental background involving the
various Conventions related to the envi-
ronment, and strengehen its contacts with
their scientific and technical subsidiary
bodics.

(iii) T'he 1Ger should continue to publish
scientific resules, encourage publications
from its workshops, and ensure thatscien-
tific results of 1GeP research are acknowl-
edged in literature.

(iv) 1Gsrshould strive to gain more recog-
nition forinterdisciplinary science through
the organisation of synthesis workshops
and reviews, award schemes or visiting
professorships.

The final version of the evaluation
report will be produced by the sponsors
earlyin 1996 following feedback from 1csuy,
1G1ra and 1GBP.
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Future Directions of the IGBP

Global Ocean

Ecosystem Dynamics

A new Core Project has joined the 16ar. It adds
an important dimension to the averall global
change science plan: a focus on marine ecosys-
rems.

he ocean compriscs seventy per cent
of the Earth’s surface, and the structure
and functioning of its ecosystems are an
important component in the biogeochem-
ical cycling of the Earth system.

We have an increasing awareness of
multiscale temporal and spatial variability
in the ocean’s physical structure. This var-
iability is exemplified in such basin-scale
events as the Greatr Salinity Anomaly of
the North Atlantic, the meandering and
ring structures of the Kuroshio-Oyashio
interface, and the ‘three dimensional’
small-scale turbulent flow that exists in
varyingdegrees in much of the upperocean.

We have developed an improved un-
derstanding of significant multi-decadal
changes, on atleast sub-basin scales, of the
standing stocks and probable production
rates of plankton, and of the fish, birds and
mammals that feed on cither fish or plank-
ton. ‘The Continuous Plankton Recorder
time-series data have demonstrated a mul-
ti-decadal decrease in plankton stocks dur-
ing the 1970s over much of the northeast
Atlantic. The zooplankton stock in the
North Pacific doubled in the decade of the
1970s. T'he Peruvian anchoverta, the larg-
est fishery in the world, collapsed during
the El Nifio of 1972. This collapse was
correlated with a similar dramatic decrease
in zooplankton populations off the coast of
Peru.

One major scientific question is how
thesc changes in the physical system re-
late to ‘global change’, how the changes in
the multscale tlow field drive the struc-
turc and functioning of the marine ecosys-
tems, and, in turn, how a changing acean
ecosystem contribute to altering the car-
bon dioxide uptake of the ocean.

Anothercurrent question of considera-
ble scientific importance concerns how a
changing ocean ecosystem affects the 80
million tons of fish that are taken annually
from the world oceans. Will an altered
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ccosystem reduce in a significant way the
fishery resources of some countries and
enhance those of others?

Another concern is the production of
anthropogenic substances, and how these
substances might affect the structure and
functioning of marine ecosystems.

In is necessary to take a new approach
to address questions concerning the ma-
rine ecosystem’s role in global change.
This involves both the concept of how the
ocean’s ecosystems are driven by external
forcing, and how such changes can be
mcasured in a cost-effective and statisti-
cally representative manner.

he new approach is the Global Ocean
Ecosystern Dynamics programme, estab-
lished by scorand 10¢in 1992, and recent-
ly adopted as a new Core Project of the
1GBP. The GLOBEC goal is:

To advance our understanding of the
structure and functioning of the global
ocean ecosystem, its major subsystems
and its response to physical forcing, so
that a capability can be developed to
forecast the responses of the marine
ecosystem to global change.

GLOBEC has four objectives:

(i) Tounderstand better how multiscale
physical environmental processes
force large-scale marine ecosystem
changes

(i) To determinc the relationships be-
tween structure and dynamics in a
variety of occanic systems which typ-
ify significant components of the glo-
bal ocean ecosystem, with emphasis
on trophodynamic pathways, their var-
iability and the role of nutrition qual-
ity in the food web

(iti) To determine the impacts of global
change on stock dynamics using cou-
pled physical, biological and chemi-
cal models linked to appropriate ob-
servation systems and to develop the
capability to predict future impacts

(iv) To determine how changing marine
ecosystems willaffect the global Earth
system by determining, identifying
and quantifying feedback mecha-
nisms, and how changing marine cc-
osystems will affect the Earth sys-
tem.

‘I'he goal and the accompanying objec-
tives will be achieved by concentrating
research in four foci:

1. Build a foundation for future global

ecosystem models through re-examination

of historical data bases, synthesis and inte-

gration including the following activities:

e Identify existing datasources that con-
tribute to GLoOBEC model development
(e.g., fish scales, plankton records, fish
abundance, oceanographic and mete-
orological records)

e Synrhesize understanding of small-,
meso- and large-scale physical and ce-
0SYStem process interactions.

2. Conduct process studies organised
around the themes of (a) resecarch and
modelling of ecosystems and trophody-
namics, (b) identification and understand-
ing of mesoscale physical-biological inter-
actions, and (¢) research on forced responsecs
in ecosystems, with emphasis on the fol-
lowing activities:

e Zooplankton feeding strategies, e.g.,
the role of copepods as omnivores and
grazers requires understanding the nu-
tritional aspects of omnivory

¢ Understandingand quantifyingtherole
of micro-zooplankton in food webs.
Micro-zooplankton may be major graz-
ers of phytoplankton, while large zoo-
plankton arc major grazers of the mi-
cro-zooplankton

e Zooplankton-fish intcractions: the
abundance of zooplankton is thought
to critically affect fish recruitment be-
cause early zooplankton developmen-
tal stages are important food for larval
fish. Simultaneously, grazing by adult
and juvenile fish stocks on all plankton
will influence planktonic production.

e [ine-scalestratificacion, turbulent flow
and zooplankton, inasmuch as turbu-
lence modifies predator-prey encoun-
ter rates

e Estimation of mortality, growth and
reproduction rates

3. Develop predictive and modelling ca-
pabilities with interdisciplinary, coupled
modelling-observational systems includ-
ing the following activities:

e Develop multiscale biological-physi-




cal dynamical models raking account
of (i) spatial and temporal nesting, (ii)
formulation and parameterisation of
biological processes, (iii) structured and
unstructured individual-based and
population models, and (iv) consisten-
cy and correspondence between data
models

e Develop procedures for acquiring and
assimilating data into the dynamical
models that are adapted to specific
experimental sites such as upwelling,
coastal or polar systems via observation
system simulation experiments

e Incorporate modelling an data assimi-
lation procedures into Advanced Mod-
elling and Observation Systems

*  Devclop innovative ways of archiving,
storing and analysing existing and new
data

® [Integrate dynamical models of au-
totroph-heterotroph interactions in a
physical setting

e Synthesise understanding of how mes-
oscale physics modulates the interac-
tions among small and large-scale eco-
system processes

4. Cooperate with other ocean, atmos-
phere, terrestrial and social global change
research efforts to estimate feedbacks from
changes in marine ecosystem structure to
the global Earth system
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e Select appropriate topics for interac-
tion, for example, carbon fluxes, in
consultation with other programmes

® Predict scenarios of altered marine ec-
osystems and their impact on impor-
tant stocks

e Draw on the results of other interna-
tional programmes involved in modcl-
ling of climate change and its impacts.

Some scientific intersections between
crLosEcand other iGer marine Core Projects
are illustrated in Figure 1. In addition,
there will be close tics to projects of the
World Climate Research Programme
(were), especially the World Ocean Circu-
lation Experiment (wock) and Climate
Variability (CLIVAR).

T'he cLoBEC Core Project consists of a
series ofactivities which are being planned
under the acgis of the ¢LOBEC Scientific
Steering Committee. Among its major ficld
components are Southern Ocean GLOBEC,
a study of Small Pelagic Fish and Climate
Change, and regional programmes involv-
ing the International Council for the Ex-
ploration of the Sea /cLoBEC Cod and Cli-
mate Change which is a study of the
ecosystem dynamics of the North Atlantic
shelf seas and the North Pacific Marine
Science Organisation/GLoskcCarrying Ca-
pacity and Climate Change programme in
the sub-Arctic Pacific Ocean. In addition

to these regional programmes and severg
important national programmes, Groggc
withits model-driven emphasis, maintains
astrong working group on numerical mod-
elling and on sampling and observation
systems.

The advent of new concepts and the
linking of dynamic models with data as-
similation places GLOBEC in a position to
contribute to a more coherent analysis of
the biogeochemical functioning of the
Earth system, along with other 1G8r pro-
grammes: Global Change and Terrestrial
Ecosystems(Gere), the Joint Global Ocean
Flux Study (Jors) and the cross-cutting
Land-Ocean Interactions in the Coastal
Zone (Loicz). Itnotonly allows for predie-
tive capability of the fates and effects of
anthropogenicsubstances, specifically with
regard to fisherics, but new and exciting
research in oceanography is enabled by
linking togcther the grazer-phytoplank-
ton interactions with ocean physics, mulci-
disciplinary multiscale dynamic models,
and state-of-the-art sensors and data ar-
chiving systems.

Brian Rothschild, Chair, GLOBEC Core Project
Planning Committee, Massachusetts University at
Dartmouth, USA.
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Marine
Biogeochemistry

After JGOFS, SOLAS?

Future research to determine
the integrated ocean response
to climate change

T'he importance of marine biogeochemi-
cal processes in the Earth’s climate system
is now firmly established. jGors, the Joint
Global Ocean Flux Study, can claim much
credit for that conceprual shift, by direct-
ing attention to the critical role of the
ocean in the global carbon cycle. As aresult
of jGoFs work, we already have a much
more reliable estimate for the currentocean
uptake of fossil fuel carbon dioxide, and
improved understanding of carbon ex-
changes within the ocean interior, and across
the sea floor and continental boundaries.

J6orsis due to finish its field phase by
1999. By then much more will be learnt
about the current (and past) functioning of
the ocean carbon system. Yet many key
issues will remain unresolved. In particu-
lar, the linkages between carbon and other
clements will need to be addressed, and
climate models will require regional and
global information on biogcochemical re-
sponses to future changes in ocean mixing
and circulation patterns, that now seem
increasingly likely to occur.

Since major oceanographic studies in-
volve high-cost facilities, they require a
long planning phase —and a strong ration-
ale — to put into place. It is therefore
neeessary foriGer tolook beyond the ‘jGors
decade’, by defining the objectives for
ocean biosphere-geosphere rescarch early
next century. A start has already been
made. In partnership with scor (Scientific

Jommittee on Occanic Research, the co-
sponsors of jGors), a Working Group was
setupin 1992 to look atlong-term research
prioritics in this area.

The emphasis was on the upper ocean,
following the earlier identification by 1Gsp
of the Global Ocean Euphotic Zone Study
(Gouzs) as a potential project that might
either complement or follow jGors. At sac
i, the latter time schedule was adopted; it
was then also agreed that were (World Cli-
matc Research Programme) should joiniGar
and scorin the exploratory planning phase.

The joint Working Group, led by Ken
Denman of Canada, has since recommend-
cd that detailed planning fora new project
should begin in 1996, with initial attention
given to relevant aspects of the second
irce Scientific Assessment (1995/96). The
Waorking Group also recommended that
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GOEZS should be reformulated, refocussed
and renamecd, not only building on JGOFS,
butalso1Gac(International Global Atmos-
pheric Chemistry project, 1G8P) and WOCE
(the World Occan Circulation Experiment,
werp), and closely linking to GLosec (Glo-
bal Ocean Ecosystems Dynamics, SCOR/
1GBr/10c) and cLIVAR (Climate Variability
Prediction and Research, wakre). With re-
gard to the project name, Denman pro-
posed soLas, the Surface Ocean-Lower
Atmosphere Study; this suggestion has
generally been well-received within G,

The focus for soLas is envisioned to be
marine biogeochemistryasitaffects, and is
affected by, the climate. In addition, to
addressing future carbon fluxes on a 50-
100 year time frame, the marine sources
and sinks of other radiatively active gases
(such as nitrous oxide and dimethylsul-
phide) would also be central to the project.
There have not only been considerable
scientific advances in these arcas during
the past decade, butalso a host of new and
even more challenging questions.

It was originally planned that Gokzs
would be ‘model driven’, thatis, the dyna-
mo of the project would be questions gen-
erated from models. Whilst this is a fine
idea in theory, our understanding of many
biogeochemical processes is not yet suffi-
ciently sophisticated to rely wholly on this
approach. T'o provide a strong theoretical

A leey issue for investiga-
tion in the proposed
SOLAS project is likely to
be the role of atmospheric
inputs of nutrients to the
ocean. Such work would
link anthropogenic chang-
es to the carbon and
nitrogen cycles, and would
examine the hypotheses
that dust inputs (contain-
ing iron) were largely
responsible for ice-age
variability in atmospheric
carbon dioxide. New
experimental techniques,
developed in JGOFS, are
now available to address
such problems.

(Photo credit:

IRONEX Il

Sue Turner)

framework for so1.as, it would scem better
to cast it in terms of hypotheses. For car-
bon fluxstudies, examples of such hypoth-
escs (that may be disproved) could be: (i)
that changes in the uptake of anthropo-
genic carbon dioxide by the oceans will be
initially dominated by physico-chemical
processes, or (ii) that iron supply to the
surface ocean is the main natural factor
modulatingcarbon dioxide uptake, through
its cffect on plankton productivity and
high nutrient, low chlorophyll waters.

By concentrating on biogeochemical
issues, soLaswould fill a critical gap in the
plans of 1Br and were. Thus GLOBEC is
aimed primarily at ecosystem studies and
secondary production processes, whilst
CLIVAR is targeted mainly at the physical
processes (atmospheric and marine) re-
sponsible for climate variability. Neither
project integrates the feedback effects of
whole system interactions in ocean biolo-
gy, chemistry and physics in the context of
future climate change scenarios. Howev-
er, both GLoBEC and cLIVAR would clearly
gain by sorasaddressing such issues, and
close collaboration is expected.

It is planned to develop thesc ideas
over the next year, leading to the formula-
tion of a fuller scientific plan in 1997.

Andrew Watson, Plymouth Marine Laboratory,
Prospect Place, Plymouth, PLI 3DH, UK. Fax:
(+44-1752) 633 101
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Rapid Progress
in IGBP Transects

he 1Ger Terrestrial Transects (see IGRP
Report No. 36) are rapidly becoming a
reality, with many of the initial set already
operational, mostothers inadvanced plan-
ning phases, and the first series of inter-
transect comparative studics underway.

The transects are onc of the most ex-
citing developments within 1GBp, as they
are proving to be an effective mechanism
for promoting and enhancing collabora-
tion among the core projects. They are
also an ideal tool for extrapolating the un-
derstanding gained from fine-scale proc-
ess studies to the regional and global lev-
els, one of the major challenges of global
change research. Inaddition, by enabling
researchers from a number of institutions
and countries to work at the same sites,
often with shared equipment, the transects
are a resource-efficient and scientifically
effective facility for obraining maximum
benefit from the limited funding available
for global change rescarch.

I'he 1Gur Terrestrial Transects are
based on a set of integrated global change
studies, usually consisting of distribured
observational studies and manipulative
experiments coupled with modelling and
synthesis activities. The work is organized
along existing gradients of underlying glo-
bal change parameters, such as tempera-
ture, precipitation and land use. They are
of an order 1000 km in length and arc wide
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enough to encompass the dimensions of
remorte sensing images,

The transects can be visualized most
casily where they representasimple gradi-
ent of a single controlling factor that varies
in space - for example, the gradient in
precipitation from moist tropical forest to
dry savanna. In addition to relatively
straightforward transects in which a single
environmental factor varics continuously
in space, a setof 1gBr L'errestrial Transects
has been identified in which the underly-
ing gradient is one of land use. "T'hese
gradients are more spatially complex than
the quasi-linear transects. Leosystems ex-
periencing differing intensities of land use
are rarely distribured in such a way that
distance along rthe transcet corresponds
directly to intensity of land use. Never-
theless, it is useful to place study sites
along a conceptual gradient based on land
use intensity.

The initial set of 1GBp Terrestrial
Transects are located in four key regions,
with three or four existing, planned or
proposed transects contributing to the set
in each region. The locations are shown in
the figure, and cheir underlying environ-
mental gradients and present status is
shown in the table.

Some of the transects, such as Savan-
nas in the Long Term (saLT) in West
Africa, have been operational fora number
of years and arc producing significant new
results of benefit to several core projects.
Others, such as the Kalahari transect in
southern Africa and the North East China
Transcct (NECT), have been formed more

recently and are beginning their experi-
mental and observational work. Some
transect studies, such as the Northern
EurasiaStudyand the Southeast Asia Land-
Use Change Project, have been initiated
directly by 1Garand are in various stages of
planning. Most transects also serve nation-
al and regional development and resource
management needs, as well as contribut-
ing to global change rescarch.

A key feature of the transects is inter-
disciplinary process-oriented rescarch car-
ricd out at study sites along the transccts.
T'o date much of this work has involved
the BAHC (Biospheric Aspects of the Hy-
drological Cycle), 1Gac (International Glo-
bal Atmospheric Chemistry Projecr) and
6oTE (Global Change and ‘Terrestrial Eco-
systems) Core Projects, and has focussed
on questions such as the linkage of the
carbon and hydrological eycles, the role of
soil processes in controlling the rates and
types of trace gas cmissions, and the influ-
ence of longer term changes in ccosystem
composition and structure on biogeochem-
ical cycles. In the furure, contributions
from paGES (Past Global Changes) will pro-
vide a valuable longer-term perspective in
change along the transects, while rLoicz
(Land-Ocean Interactions in the Coastal
Zone) research will study the effects of
land-use change in the humid tropical
transects on the delivery of sediments and
nutrients to the coastal zone.

Remote sensing will play a central role
in several aspects of research on the
transcets. For example, measurcments of
Normalised Difference Vegetation Index

Figure |

Humid Tropical Forests
Tl  Amazon Basin

T2 Central Africa

T3 South East Asia

High Latitude

HI Alaska

H2 Boreal Forest Transect
Case Study

H3  Scandinavia

H4  Siberia

Mid Latitude

MI  Great Plains

M2 Argentina

M3 North East China Transect

Semi-arid Tropics

S| Savannas in the Long Term

§2  Kalahari

S3  Northern Australia
Tropical Transect
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Region

Land cover

Global change gradient

Contributing transects

Status

Tropical forests

Tropical forest
(humid and dry)
and its agricultural
derivatives

Land use intensity

Amazon Basin (humid)
Mexico (dry)
Southeast Asia (humid)
Thailand (dry)

Central Africa (humid)
Miombo (dry)

Advanced planning
Conceptual

Initial Planning
Conceptual
Conceptual

Initial planning

Semi-arid tropics

Forest-woodland-
shrubland (savannas)

Precipitation

Savannas in the Long Term
(West Africa)

KKalahari (Southern Africa)
Northern Australia
Tropical Transect

Operational

Advanced planning
Operational

Figure 2

by the US National Oceanic and Atmos-
pheric Administration Advanced Very
High Resolution Radiometer instrument
are being used to document vegetation
performance along the transects over long
periods of time, and o test ecosystem
models from landscape through global
scales. Higher resolution images from
Landsat and spor (satellite for Earth ob-
servation) are beingemployed in the Land
Use/Cover Change Core Project to pro-
vide valuable information on the rates and
trajectories of land-cover change, which
form the core of the studies in the humid
tropics, Iigh resolution data are also be-
ing used in the scaling of results from the
process studies carried out ar individual
study sites to the entire transcet. Radar
data have been used in several transects to
produce high resolution digital terrain
maps, essential for modelling the flow of
water and nutrients across landscapes.
Several transects have been operation-
al long enough for the first inter-transect
comparisons to be undertaken. For exam-
ple, a series of workshops will synthesize
results from the Aretic Flux Study in Alas-
ka and the Boreal Forest Transect Case
Study in Canada, whichincludes the Bore-
al Ecosystems Atmosphere Study land-
surface experiment. Such work will pro-
vide valuable input into the planning of
companion high latitude transect studics
in Scandinavia and Siberia. A symposium
to be held in Beijing, China, in May 1996
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Mid-latitude semi-arid Forest-grassland- Precipitation USA Great Plains Advanced planning
shrubland Argentina Operational
China/Mongolia Operational
High-latitude Boreal forest-tundra Temperature Arctic Flux Study (Alaska) Operational
Boreal Forest Transect Operational
Core Study (Canada)
Scandinavia Conceptual
Siberia Initial planning

will focus on the mid-laticude transects,
and will highlight their value for biodiver-
sity-related global change research. Plan-
ningis beginning fora cross-comparison of
results from the semi-arid tropical transects,
tentatively scheduled for norchern Aus-
tralia in late 1996 or early 1997.

One of the most innovative projects
based on the transects is the testing of
global vegetation models on the individu-
al transects. 'I'he work, being carried out
by the csiro Division of Wildlife and Ecol-
ogy in Australia, features comparisons of
kkey terrestrial ecosystem parameters, such
as leaf-area index (1.A1) and net primary
productivity (nre), calculated by the glo-
bal models to the same parameters calcu-
lated by finer scale models developed for
the individual transects, and the validation
of both model outputs by measurements
from sites along the transcets.

The initial results from the mid-lati-
tude Northeast China transectare encour-
aging. "I'he simulation of net primary pro-
ductivity by the poLy (Dynamic Global
Phytogeography Model) of the University
of Sheffield, UK, agrees well with that
predicted by the more detailed, finer scale
regional ecosystem model designed spe-
cifically for the transcct (and validated by
measurements of Nepalong the Northeast
China transect). Comparison of the simu-
lations suggest that the global model is not
only faithfully reproducing the broad-scale
change in Npp based on the underlying

gradientof moisture availability, butis also
predicting some of the variation in Npp
caused by finer regional variations in cli-
mate.

‘I'he project is being extended to addi-
tional global vegetation modelsand to oth-
er transects in the 1GBP set as they become
operational. Suchlarge-scale research scal-
ing up work on sets of transects to the
globe will provide an essential experimen-
tal and observational underpinning to the
global models being developed in the 1Goe
Task Foree on Global Analysis, Interpre-
tation and Modelling,

With the rapid inerease in activity asso-
ciated with the transects, overall coordina-
tion ofthe set to achicve maximum benefit
from truly collaborative and comparative
research is becoming an urgent priority.
Early coordination has been provided by
an interaction task team consisting of Sci-
entific Steering Committee members and
officers of BA1IC, IGACand GOTE. '1'o achieve
the level of coordination now required,
however, necessitates the appointment of
a full-time transects scientist, attached to
the 1GBP Secretariat or to the core projects.

Will Steffen, Core Project Officer, GCTE Core
Project Office, CSIRO Division of Wildlife and Ecol-
ogy, PO Box 84, Lyneham ACT 1602, Australia.

For a full presentaion of the transects, write to the
IGBP Secretariat for a copy of Report 36: The IGBP
Terrestrial Transects: Science Plan (1995). Edited
by G. W. Koch, R. J. Scholes, W. L. Steffen, P. M.
Vitousek and B. H. Walker. 61. pp
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Global Observing Systems

and how they relate to the IGBP

hy we should be spending so much
cffort to produce global data sets, which is
the prime objective of global observing
systems? The underlying reason is thatour
data sets are insufficiently consistent in
time and space to support the scientific
goals of the 1GsP.

Morcover, environmental research in-
creasingly requires very long-term consist-
ent data sets; science has in effect become
an opcrational user of environmental data
sets. These dara sets are generated not
merely for the scientific community, but
also for policy makers many of whom are
capable of responding and interpreting
observations and information.

Generating consistent data sets could
appear to be quite modest objective, but
we have to recognise that there are tre-
mendous inherent difficulties in achiev-
ing it. In part this relates to the enormous
variety of ways in which data are collected.
Tt also relates to the fact that environmen-
tal data are usually not collected with the
long-term view as the first prority. The
most obvious examples are probably me-
teorological observations, which are col-
lected primarily for short term forecasting
and though essential for climate studies
have major deficiencies when generatinga
long term record. Satellite derived data
often have major limitations unless special
efforts are made. The change from one
sensor to another in a series can seriously
damage the consistency of a record. Final-
ly, one of the biggest difficultics we all face
is the decay of the in-situ networks. These
networks designed for the collection of
data at specific locations are in many cases
decaying rapidly, and we are in the process
of losing crucial underpinning records on
which we base our science.

Currently there are a series of global
observing systems which are in various
processes of development. Usually we
think of the three G's, namely Gcos, Goos
and GTos - the Global Climate Observing
System, the Global Ocean Observing Sys-
tem and the Global Terrestrial Observing
System. In fact it is better to think of five
observing systems the two additional ones
being the World Weather Watch and Glo-
bal Atmospheric Wartch, which are already
operational. These two systems together
form the atmospheric equivalent to GTOS
and Goos. ceosis quite differentconceptu-
ally to the latter in that it considers all the
observational needs of the atmosphere land
and oceans which are relevant to climate.

[t is not the global atmospheric observing
system, it is the climate observing system.
Both the global ocean observing system
and the global terrestrial observing system
have more difficult tasks to carry out be-
cause they have so many different objec-
tives to deal with. Reconciling these are
going to provide major challenges.

Within Geos we have identified three
major objectives
e to design an effective operational, cli-

mate observing system.

e to establish and coordinate and man-
age an initial observing system, by tak-
ing parts of existing systems and en-
hance them toamodestdegree to create
an initial observing system.

e rccognising that this initial observing
system still will be imperfect, to devel-
op new components to provide a com-
prehensive and responsive system to
meet future needs,

Our fundamental scientific priorities
have been identified with the advice of our
sponsors, WMO, UNESCO, UNEP and ICSU.
T'hese are seasonal and inter-annual pre-
diction, the earliest possible detection of
climate trends, and reduction of major
uncertainties in longer- term prediction.

We have tried to carry our task in a
systematic fashion, and the resultant plans

are now available throught the Goos Secre-
tariat (see address below). Not only haye
we made detailed plans of the space and in
situ systems bur we are already moving
into implementation.

When we talk about global observing
systems, it may appear as though we are
limiting ourselves to the collection the
observations themselves. It is quite clear
that that is not enough. What we have to
think about are the products we create for
users. Much of the work of Gcos and the
otherglobal observing systems is concerned
with the creation of products and not only
observations as such. But you can only
create products if you make sure that your
observations are not simply collections of
data but that there arc appropriate systems
for communication, assimilation and dis-
tribution.

As an example of a major attempt to
develop such an operational system we
can with value consider the work of CERN
(The Chinese Ecosystem Research Net-
work ) and its Information System. In the
context of information systems people
often talk about the transfer of under-
standing from the North to the Sourth, but
from what I have seen of the system being
developed, cernisis providing leadership
for the world in terms of how people
should take responsibility for their data,
and how they should bring their data to-
gether to create useful products from the
observations which are being collected /in
s,

HO@H
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RELATIONSHIP BETWEEN OBSERVING SYSTEMS
ATMOSPHERE LAND OCEANS
WWw GAW GTOS GOO0s
GCOSs CLIMATE CLIMATE CLIMATE —l
Weather Air Pollution Land Degradation Marine Services
Ozone Pollution Coastal Zone
Biodiversity Management
Sustainablity of Managed Ocean Heaith
Systems Living Marine
Anthropogenic Impacts on Resources
Natural Systems

B

WWW = World Weather Watch, GAW = Global Atmospheric Watch, GTOS = Global
Terrestrial Observing System, GOOS = Global Ocean Observing System
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key role for the 16ap in relationship to
this issue of products and observations, is
networking the global 16BP community of
scientists. This summer 1GaP-DIS played a
role in initiating this through a joint activ-
ity with sTART ata workshop in which 25
global change scientists from the START
regions came together. Initially this was
with the idea of defining the techniques to
communicate electronically, but we also
created an embryonic information system
for the START regions to assist communica-
tion within the regions and between the
them.

Itis, however, ironic that the scientific
community of the South which can benefit
most from Internet and from the commu-
nication of data sets and ideas is the one
that has the least capacity telecommunica-
tion capacity at the moment. 'T'he Internet
and the Web, are of potentially even great-
er importance for the South than for the
North, because what we need are not only
observing systems and global data man-
agement systems, but also better global
knowledge systems. Only through im-
proved global networking can we achieve
these goals.

Scientificenquiry clearly generates the
need for new dara sets and scientists play
key roles in specifying new observational
strategies. But they also need to play im-
portantrolesin the validation and manage-
ment of these data sets. As it matures 16G8P
is becoming a supplier as well as a user of
new dara sets. With this comes new re-
sponsibilitics. ‘T'he openness we demand
of others in supplying us with data must
now he shown by us. We have to ensure
that our data sets, the ones we create, arc
also freely and readily available.

These responsibilities mean that sci-
entists have to become part of the process
of global environmental data management
process, a concept close to anathema for
some scientists. But we have to take on
these responsibilities it we are to pass on
the legacy of our data sets to support not
only the science of today and tomorrow
but alse the science that will happen long
after 1GBe has finished its work.

John Townshend, Department of Geography,
Room I]13, Lefrak Hall, University of Maryland,
College Park, MD 20742, USA. Tel. (301) 405
4050, Fax (301) 314 9299

For a list of GCOS publications please contact the
Joint Planning Office for GCOS ¢/o WMO C.P.
No0.2300 CH-121 1, Geneva 2, Switzerland; Fax
+41 22 740 1439; e-mail jpo@gcos.wmo.ch
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Regional Research Initiatives

Covering the World

n April 1990 President George Bush
launched an appeal from the White House
to countries of the world to join the United
States in developing three regional re-
search institutes that would link the inter-
ests and capabilities of the developed and
the developing world. These institutes
would be regional partnerships involving
countries and their scientific communities
that focus on broadening global change
research in the developing world, provid-
ing support for truly multi-disciplinary re-
search and education and encouraging the
development of sound scientific under-
pinning that supports national, regional
and international policy making needs.

In the same year, the iGerinitiated the
most all-encompassing project: the Global
Change System for Analysis, Researchand
Training (START).

START

A workshop on “Global Change Regional
Research Centres: From Concepts to Re-
ality” was organised by the 1GBP at the
Rockefeller Foundation in Bellagio (Tra-
ly) in December of 1990, creating the
groundwork for a visionary programme.
The World Climate Research Programme
(worr) and the Human Dimensions of
Global Environmental Change Pro-
gramme (HDP) have since both become
co-sponsors of START.

A regional approach was seen as neces-
sary for two reasons: (i) First, regional dif-
ferences in such characteristics as bioge-
ography and climate would have to be
incorporated into a truly global perspec-
tive. (i) Second, the goal of a “practical
predictive capacity” for global environ-
mental change required that such a capac-
ity be developed atregional, i.e., subconti-
nental, levels where global change
prediction would also be of the greatest
value to decision makers.

"I'he Bellagioworkshop proposed some
14 subcontinental regions, sufficiently large
toembracecarcas thatare generally homog-
cnous and representative in terms of veg-
etation and climate, but which would also
include biogeographical diversity adequate
to permit various transect or gradient stud-
ies as are called for by several 1Gep Core
Projects.

Regional Research Networlks

The fundamental purpose of these net-
works was “to mobilise manpower and
resources to address the scientific ques-
tions concerned with global change” and
to provide a framework to support the
regional syntheses and scientific assess-
ments of relevance to policy development.

Such regional rescarch networks are a
means of promorting regional cooperation
in global change research, developing co-
herence and greater efficiency among re-
gional and national research agendas, en-
hancing exchange of data and communica-
tion of research results, and providing
scientific knowledge more rapidly to the
public.

Finally, a major common objective of
the regions was capacity building - the
improvement of regional scientific and
technical capabilities and research infra-
structures, including human resources.

Each Regional Research Network has
a Regional Research Centre, and a number
of Regional Research Sites. The centre
serves as the information and coordination
focal point for the regional network and in
addition is expected to perform the re-
gion-wide tasks of training; data manage-
ment, synthesis, assessment and model-
ling; and communication of scientific
results to the public and to decision-mak-
ers.

Regional sites are existing institutions
within the region that would conduct re-
scarch on some specific aspect of global
change research and maintain a close rela-
tionship, notonly with the regional centre,
but with the programme elements of the
1GEP, WORP and HDP.

START has already formed six regional
research networks, largely covering devel-
opingcountries, which have been assigned
highest priority: (see map): Northern Afri-
ca, Mediterranean, Southeast Asia, South-
ern, Centraland Eastern Africa, South Asia,
and Temperate East Asia.

Organisational efforts are also under
way to develop START networks for Ocean-
ia, Central Arid Asia, the Arctic and Ant-
arctica,

The various START regional networks
arc in different stages of development,
reflecting their dare of initiation, existing
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START Regional Networks,
including the location of the
Secretariat Offices (dots), and
the inter-governmental net-
works: the Inter-American In-
stitute for Global Change Re-
search (IAl) and its regional
office, the European Network
for Research in Global Change
(ENRICH) and the Asia-Pacific
Networlk for Global Change
Research (APN),

ARC = Arctic; ANT = Antarc-
tic; CAA = Central Arid Asia;
MED = Mediterranean; NAF =
Northern Africa; OCE = Oce-
ania; SAF = Southern Africa;
SEA = Southeast Asia; SAS =
Southern Asia; TEA = Temper-

"‘.'.‘O.::‘.‘..........-O'.."-’...f"‘f-ANT

"::.jﬁoo...

e

T e,

Pary ___-”'-t\.-b e
- »

» "-.
. LR
®%essc0s0000®®”

o-g.\-e-M"'"‘"ﬂ""

-

.

. .

- AL R R
sseescsssssssa,,

e,

apidind . T e IO

ate East Asia

regional capacity, resource availability, ete.
Regional centres have now been designat-
ed for Southeast Asia (Chulalongkorn
University, Bangkok), South Asia (National
Physical laboratory, New Delhi),and North
Africa (University of Ghana, Accra-Legon).
The official opening of the Regional Re-
search Centre for Temperate East Asia
held at sac 1v, where memorandum of
understanding was signed with the Chi-
nese Academy of Sciences, which will host
the new centre at the Institute of Atmos-
pheric Physics in Beijing.

Roland Fuchs, International START Secretariat,
Suite 200, AGU Building, 2000 Florida Avenue,
NW, Washington, DC 20009, USA. Tel: (+1-202)
462 2213, Fax: (+1-202) 457 5859, E-mail:
start@dis.start.org

European Networl for Research
In Global Change (ENRICH)
The ENRICH programme was cstablished
by the European Commission, the Execu-
tive body of the European Union, in the
work plan of the Directorate General for
Science, Research and Development and

the Joint Research Centre (Jsc).

The major objectives of ENRICH are:

(i) Promotion of a pan-European contri-

bution to the international global change

research programmes

(i1) Fostering of collaboration berween

the European Union/European Free Trade

Association, the Countries of Eastern Eu-

rope/Commonwealth of Independent

States (Russia), Africa, and other develop-

ing countrics.

(iii) Promotion of the establishment of

networks, with regional and thematic foci

(iv) improvement of access by the scien-

tific community to European Union mech-

anisms for global change research.
Global change rescarch under the

fourth framework programme of the Euro-
pean Commission (1995-1998) addresses
four themes:

1. Natural environment, environmen-
tal quality and global change

2. Environmental technologies

3. Space technologies applied to en-
vironmental monitoring and research

4. Humandimensionsofenvironmen-
tal change

A broad array of projects are part of the
work plan. Projects under Environment
and Climate Programmes, including hu-
man dimensions of environmental change,
amount to 225 million Ecu.

The research areas of the Jrecover the
ocean and coastal zones, deforestation, de-
sertification, air chemistry, ocean dynam-
ics. The et International Cooperation with
"I'hird World Countries and International
Organisations also supports ENRICH.

A look at the ENRICH actions show a
constant concern for helping the 1GBP meet
its science goals. Many 168p Programme
Elements arc beneficiaries. The natural
collaborator in regional research being
START, its action is often supported, but
human dimensions too are given a high
priority. To mention only a few activities
carried out with ENRICH planning and sup-
port in 1994 and 1995:

sTART: the South African Committee
for sTarT meeting in Botswana, the STarT
Standing Committee meeting in Brussels,
the Africa and Global Change Internation-
al School in Nairobi, the START/ENRICH
session at the first Gamn science confer-
ence, and, planned for 1996 is an interna-
tional conference on global change in the
Mediterranean.

noe: Integration of the Human Di-
mensions Programme into the 1Gep, through
the support to the 1Gsr Secretariat for the

Social Science Programme Officer, astudy
on HDP capacity building and networking
in ENRICH regions, support to the third
Scientific Symposium of the Hpr, and
planned for 1996, the Land Use/Cover
Change open science meeting in Amster-
dam in January.

In the framework of science planning
for studies of climate and environmental
change, the ENRICH sponsored the Pole-
Equator-Pole 11 workshop in “I'unisia of
the iGsr Core Projecton Past Global Chang-
es, and the 16ac/Deposition of Biogeo-
chemically Important T'race Species work-
shop in Yamoussoukro, Ivory Coast.

I'he Scientific Symposium at SAC 1V
(including its future publication), and the
broad participation of 1GBP national com-
mittees from ENRICH regions (eastern Eu-
rope and Africa) at the meetings in Beijing,
have come about through ENRICH.

But the principal aim of ENRICH is to
facilitate science planning, and carry out
its own projects, Two of these projects
recently launched are terrestrial (1ER1) and
coastal zone (1ELOISE). ENRICH has convened
workshops on mechanisms to address en-
vironmental concerns in central and east-
ern Europe and in the newly independent
states of the former USSR,

ENRICH:

e focuses on research

e responds to the research agendas of
international global change programmes
e isanenabling mechanism rto fosterand
promote research cooperation and collabo-
ration

® acts as a clearing house of information
within and between the European Com-
mission and in the ENRICH regions

e relies on close interactions with the
scientificcommunity and relevant govern-
mental initiatives
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e facilitatesaccess todifferent European
Commission funding mechanisms

® aims to channel the rescarch results to
the policy makers at the European level
® remains open to suggestions for sup-
portin planning cooperation and network-
ing.

For further information, the ENRICH
programme has a Web site: hrep:/
www.enrich.hi.is/

Anver Ghazi, ENRICH Office, European Com-
mission, DG XII/JRC, Rue de la Loi 200, B-1049
Brussels, Belgium. Fax: (+32-2) 295 0146

InterAmerican Institute

for Global Change Research
T'he concept of the 1a1 emerged from a
workshop in Puerto Rico (July 16-17)
Twenty-six American States proposed the
establishment of an institute for global
change research, a regional network of
research centres dedicated to the study of
global change and its impact on human
society.

There are now 16 signatories to the
Montevideo Agreement for the 141, cover-
ing practically all the territory of the Amer-
icas. Each State has provided high-level
support from their respective govern-
ments. In order to assure that the initia-
tive is an effective partnership with a
tangible environmental return, the 1a1 has
worked to develop a sense of regional
ownership of the Institute, and to pro-
mote the development of a programme
which enhances the scientific capacity of
the region.

The |Al Science Agenda

The 1a1 currently has seven scientific re-
search themes. Discussions held during a
set of scientific development workshops
expanded thee themes from the core of
the 1a1 science agenda.

1. Tropical ecosystems and bEiogeochem-
ical cycles

2. Impactsofclimate change on biodiver-
sity

3. ElNifo-Southern Oscillaltion and in-
terannual climate variability

4. Occan/atmosphere/land interactions in
the inter-tropical Americas

5. Comparative studies of ocean, coastal,
and estuarine processes in temperate zones
6. Comparative studies of temperate ter-
restrial ecosystems, and

7. High latitude processes.

The 1a1 has also identified cross-cut-
ting themes: human dimensions of global
environmental change; networks; net-
works: training and education; modelling,
and others such as agriculoure and indus-
trial metabolism. The 1a1 has published a
newsletter since 1992.
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Funding
I'he 1atmember states’ contributions rep-
resent the majority of the contributed
funds. These may be new monies, contri-
butions to programmes, or in-kind contri-
butions. The 1a1 budget is divided into
three main areas: the Core Budger that
covers central activities; the Project Budg-
ct supports short-term activities from sev-
eral months to five years; and the Pro-
gramme Budget that supports long-term
(3-15 years) objecrives and commitments.
The contributions pledged from mem-
ber states to the Core Budger amount to
usp 570,000 per year. The other source of
funds for the projects and programmes
amount to 6.6 million for 1996. The 1a1
provides a stable framework within which
to build the region’s capacity to conduct
research to promote sustainable develop-
ment and provide input to the fulfilment
of global policies and conventions.

Armando Rabuffetti, Executive Director of the
IAl, Instituto Nactional de Pesquisas Espaciais,
Avenida Astronautos, |758, Sao José dos Campos,
Sdo Paulo, Brasil.

Asia-Pacific Network
for Global Change Research (APN)

The apnis the newest actor to the Inter-
governmental Global Change research in-
itiatives. It was originally an initiative of
the government of Japan, launched in
December 1992, and is rapidly catching up
to its only slightly older colleagues.

The objectives of the apn are

e o promote global change research in
each country

* toestablish the cooperative network at
the governmental level.

Principles

The general principles of the ApN are:

1. Promotion of regional cooperation

2. Standardisation, collection, analysisand
exchange of scientific data

3. Improvement of scientific and techni-
cal capabilities and research infrascructure
of nations in the region

5. Provision of scientific knowledge for
public awareness and as an input to poli-
cy-making by the governments of the re-
gion

6. Development of appropriate mecha-
nisms for transfer of technology and tech-
nical know-how in recognition of the rec-
ommendations of AGENDA 21 (of the United
Nations Conference on Environment and
Development).

Research fields and topics

Climate system change and variability
®  Asian monsoon

e Ocean processes

e El-Nifio Southern Oscillation (1NSO)

e Greenhouse gases and atmospheric
composition change

Coastal processes and impacts

e (oastal processes and ecosystems

® Sea level change

Terrestrial ecosystem change and impacts

e Managedand unmanaged ecosystems,
including agriculture and forestry

® Biodiversity

e Land use and land cover change, land
degradation and desertification

e Water resources

Crosscutting and others

e  Human dimensions

e Policy and programme responses to
research outcomes

¢  Human health

I'he major tasks of the apNare right now to
develop a scientific programme for 1996/
1997, and to investigate how to fund the
topics selected by the apn. A first issue of
the ApN newsletter has justbeen published.
Keiko Segawa, Programme Manager, APN In-
terim Secretariat, 1-9-7 Azabadai, Minato-ku, To-
kyo 106, Japan. Fax: (+81-3) 5561 9737

Global Change Science in China

At the occasion SAC IV, the Chinese Na-
tional IGBP Committee held a symposium
on Global Change Study in China. It cov-
ered those areas where Chinese studies
are so remarkable: the detailed recording
of changes of the past, from palaeorecords
to land-use change in the past five thousand
years, and terrestrial ecosystem studies.
The Chinese Ecosystem Research Net-
worlc (CERN), and its information system
(CERNIS), are important focal points in the
international study of global change.
Forafree subscription to CERN News,
write to Ms. Wan Qunli, Secretariat of SC-
CERN, Commission for Integrated Survey
of Natural Resources, Chinese Academy of
Sciences, Andingmen WVai, Chaoyang dis-
trict, PO Box 9717, Beijing 100101, China.
An impressive publication on Chinese
global change research, China Contribution
to Global Change Studies, second in the
series of the Chinese IGBP Committee
reports, was presented at the occasion of
SAC IV. Write to: Chen Pangin, Bureau of
Coordinataive Development, Chinese
Academy of Sciences, 52 Sanlihe Road,
Beijing 100864, China. Tel: (+86-10) 859
7531, Fax: (+86-10) 85! 1095, E-mail:
chenpq@sun.ihep.ac.cn
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T'he Megascience Forum of the OECD

he Organisation for Economic Coop-
eration and Development (0EcDp) is a per-
manent intergovernmental conference to
promote cconomic development, improve
efficiency of exchanges, and foster con-
tacts among different public systems. Its
25 members, principally the free-trade,
industrialised countries, discuss their pol-
icies, including science policy, at the level
of senior government officials, who return
home informed, and somertimes influ-
enced, by the common discussion. In no
way is the oEcD a funding body.

In 1992, governments created the
Megascience forum, a committec aimed at
achieving improved performance in the
handling of large scientific facilities and
large scale programmes (such as global
change research and the human genome).
Keywords were: international cooperation
from early phases of joint projects, sharing
of intellectual and financial resources,
avoiding unneccessary duplications in build-
ing facilities. The Forum is both acommit-
tee within the OECD, and a programme
within the orcp Directorate for Science,
Technology, and Industry. The initial man-
date of the forum was three years, ending
on 1 October 1995, A large majority of
OECD countries participated, although the
megascience forum is an optional pro-
gramme within OECD, and observer coun-
trics joined: Russia, Poland, Hungary, the
Czech and Slovak Republics. Resules of
the Forum’s work arc published by the
OECD.

After thiee years, at a meeting of min-
isters in charge of research held at orep
(26-27 Seprember 1995) the need for an
intergovernmental consultation mecha-
nism was reaffirmed, and the ministers re-
established the Megascience Forum. They
agreed to slightly extend the Forum’s
mandate: the Committee will be comple-
mented by Working Groups of limited
duration, created at the request of at least
three governments, when the need exists
(i.c.,ina given ficld ora given region), with
the goal of discussing new projects, com-
paring priorities and plans, and achieving
specific actions, such as preparing a nego-
tiation among interested governments.
These groups will be open to OECD non-
member countrics on a case by case basis.

Forany big science project (large facil-
ity or large-scale programme), three cate-
gorics of actors are involved: the scientists,
the funding agencies, the governments.
To all three it is advantageous to use the
new mechanism just created, in order to
accelerate the process of either the study

of new projeets to be conducted in broad
cooperation (regional or global) or the so-
lution of any stumbling block problem on
the road to cooperation. Since science will
no longer (during five to ten ycars?) easily
find money just for its beauty, more coop-
cration in big science might be a way to
better share limited resources. It is there-
fore time that scientists and agencies use
the tools set up by governments to their
advantage, and the leaders of 1Gep and
waRrPare certainly invited to carefully con-
sider this new situation.

Francoise Praderie, Observatoire de Paris, 61,

av. de I'Observatoire, 75014 Paris, France. Fax:
(+33-1) 40 51 20 02

Funding: are the fountains dry?
The major concern during the discussions
related to financing research. The large
organisations are, so far, adding an impor-
tant impulse to supporting global change.

Paul Gray, of the European Union’s
pexi/p (Environment and Climate), stat-
ed “In the current long-term programme
on Environment and Climate, half the
resources for research are devoted directly
to Global Change. Togetherwith the chap-
ter on space and the related parts of the
marine science and technology programme,
the levels available to shared cost research
are on the order of $US 500 million. Re-
searchers obtain a 50% grant from the Ev
making the total funds for cost-shared re-
search with the relevant U programmes
for 1995-1998 reach onc billion US dollars.
Thisexcludes budgetsallocated forshared
cost work on human dimensions, support
for Earth observation instruments, the Cen-
tre for Earth Observation and direct sup-
port for global change research in the Eu-
ropean Union’sown Joint Research Centre
[in Ispra, Traly].”

T'he need is greater than ever for na-
tions to invest their resources wisely. Said
Frangoise Praderie “in a recent survey of
science spending throughout all the coun-
tries of the OEGD, only two nations showed
an increase; New Zealand, and Korea.
Global Change Programmes must trans-
mita clearand coherent message: what has
been achieved, what new countries are
involved, and what value has been add-
ed”.

[Hugh Morris, Chair of the Canadian
Global Change Program, commented on
the concern arising from the attempts and
failures of the scientific communities to
communicate with the broad group of
‘decision makers’,and secondly the pleato
keep some level of funding.

“’I‘hc_ iss-uc“, said Morris “js really g
communication challenge. One can only
ask why communications specialists are
not systematically included in the out-
reach carried out by our international and
national sceretariats and programmes, We
would not hesitate to reach out for an
expert scientist in a speciality which we
could not cover.

“A similar comment can be made re-
garding the finance and funding area . . .
"I'his does not mean that governments and
industry will not fund worthwhile projects,
but it does mean that the science must be
carefully and effectively explained - mar-
keted, if you like, and it mustbe presented
in terms that are readily understood, and
the value and potential future significance
ofthe work mustbe equally well explained.

“I suggest that it should be carefully
considered how our international and na-
tional organisations can bestapproach these
tasks in a systematic and planned manner
... If we are genuinely and sincerely
concerned aboutthe long-term importance
of our scientific work, then we should be
equally concerned about finding the right
procedures, and organisations, to get the
result of our work to the places where it
will do the most good.

“I believe there is far less opposition in
these ‘other worlds’ than we may some-
time think. Rather, it is because we have
notachieved the effective and compelling
communication which enables others such
as the decision makers to understand and
share our points of view.”

o N N '

Jean-Pierre Contzen, Director General of the
Jaint Research Centre, European Commission,
takes the floor

4l
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The Longer-term Future of the IGBP

adopted by the Scientific Committee for the IGBP in Beijing, October, 1995

Il good things come to an end, as the
saying goes, but when is never specified.
What will be the medium term (5-10vears)
to long-term (>10 years) future of the 1sp?

International global environmental
change research programmes are subdi-
vided into a number of programme ele-
ments (currently ten in the case of the 1Ger,
including core research projectsand frame-
waork activities). 1GBP has sct the objective
to integrate its own programme clements,
so actempting to make the whole greater
than the sum of its parts. This integration
of the different elementsis a novel feature
of the 1Ger, and distinguishes it from the
other programmes; it also has significant
bearing on the longevity of the programme
and its elements.

The Programme Elements (the 1Gap
Core Projects devoted to specific research
and the Framework Activities on data,
modelling, and regional programmes which
support them) provided a short paper to
the Scientific Committee for the 1GBP on
how they saw their future development
and ultimate demise (or transformation).
We now draw some of these views togeth-
er, and assess the longer-term prospectus
for the Programme Elements and for the
1GBP as a whole.

Lt opposite ends of the spectrum of
possibilitics, one could propose either that
1Ger should continue in perpetuity, or that
it have a definite termination date, say ten
years atter commencement. The first op-
tion would be unacceprable to scientists
and funders, because itminimises the pos-
sibilities forevaluation, criticism orchange.
The second suggestion is similarly flawed,
sinceitisarbitrary and unrelated roachieve-
ment of objectives, which should be a
major criterion for continuation/termina-
tion of any programme. The optimum ap-
proach requires a solution somewhere in
berween these two extremes.

Each of 1Gep’s Core Projects already
has a defined time-line for its existence,
generally given in the scicnce or imple-
mentation plan at the outserof the project.
Typically, a Core Project is envisaged to
last for about a decade, although the Glo-
bal Change and Terrestrial Ecosystem
project (GeTE) argues that for ecological
studies a 15 year time horizon is appropri-
ate. 1GBP's longest-standing project, JGOI'S
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(Joint Global Ocean Flux Study), pub-
lished its science plan in 1990 and is on
track to complete its field phase in 2000,
However, duc to lack of funding in some
countries and technical problems with the
launch of vital satellites (c.g., Sea wir's) the
full decade is needed for data gathering at
sed, leaving insufficient time for data ar-
chiving, modelling and global synthesis.
160rs has proposed that the project should
continue for an additional five years. It
scems likely that many of the younger
projects will follow a parh similar to jGors,
The International Global Atmospheric
chemistry Project (1GA¢:) makes the point
strongly that funding shorrfalls will cer-
tainly lead to extension of the timetable, if
their objectives are to be achieved.

ith regard to Core Project lifetimes,
two further points are pertinent:

(i) within existing Ciore Projects, particu-
lar activities will last for shorter periods
than the 10-15 years of the projectas a
whole, and new ones will be incorpo-
rated, so that the rescarch profile con-
tinually develops as the project pro-
ceeds;

(i1) even when a project has been termi-
nated, some aspects will carry on, for
example, long-term monitoring activi-
tics and some transect studies.

Atthe end ofits 10-15 year lifetime, a Core

Project can cither:

(a) terminate, lcaving in place any long-
term activities which necessarily out-
live the project itself

(b) be granted a second phase (although
unlikely in most cases)

(c) transform itself into a new entiry.

T'he likely reasons for such a transforma-
tion are clear - although the original objec-
tives will have been met, a new set of
scientific questions will have arisen, partly
out of the results generated by the Core
Project itself, bur also from new discover-
ics and approaches from elsewhere. Thus,
any new Core Projects will almost certain-
ly have very different approaches from
those they replace. Indeed “replacement”
is too weak a word to deseribe something
which will look very different from what
went before. In particular, new projects
will almost certainly be more interdiscipli-

nary than the present ones, and may start
at the existing interfaces (both environ-
mental and intellectual).

Further, they are likely to be technol-
ogy aided if not driven. In addition, the
growing trend of iGer Programme Elements
being more strongly linked than previous-
ly to the other global change research pro-
grammes (Wereand 11or) will conrtinue.

his discussion lcads naturally to the
value and longevity of the 1GBP programme
as an entity. The chief programme-wide
acrivities are Global Analysis, Interpreta-
tion and Modelling (Gan), the 1Gar Data
and Information System (1Gsp-nis) and
sTART(the Global Change System for Anal-
ysis, Research and Training). A fourth
element is the growing acknowledgment
of the importance of environmental
transects for studying and monitoring glo-
hal change, which, since it applies to a
majority of core research projects, can be
regarded as an output of the programme as
a whole.

‘I'he function of 1GRP-D1Sis to assist the
other programme clements in relation to
their data and information needs, and to
ensure the long-term conservation of in-
formation products even after the comple-
tion of the programme. lts existence is
closely linked to those of the other pro-
gramme clements, and 1GBP-DIS as an enti-
ty will not outlive them, TTowever, as long
as there isan 1Gup, there will be a pIswhose
shape and function will be determined by
the future configuration of the programme,
and by the evolution of related interna-
tional activities such as the Global Observ-
ing Systems.

START hasan ambitious agenda, both in
terms of research and capacity building,
which will not be completed within the
present lifetime of the existing Core
Projects.

Since its inceprion, GAaM has been
thought of as the vehicle by which the 1Gsp
willachieve its programme-integrating role.
It has the task of producing the Earth
System model, and the Core Projects have
the vital task of feeding modules into it
But by its nature, the development of GAIM
will be dependent on progress within the
Core Projects on which it rests; it would be
logical for Gain to turn the lights out on the
1Gsr!




At present, 1GRP scientists feed knowl-
cdge into policy-related activities such as
the Intergovernmental Panel on Climate
Change (ree) and in the future will pro-
vide scientific input to the implementa-
tion of international conventions such as
those on global biodiversity and desertifi-
cation. This will continue as an important
part of our activities.

'I'he question has been asked as to how
the role of the 1Gsp might alter when 1t is
widely accepted that climate and poten-
tially harmful global changes are actually
taking place. Unbiased scientific under-
standing of the Earch system will become
cven more vital at that time, so that 16sp
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rescarch will need to be pursued with much
greater urgency. Some changes in empha-
sis will be appropriate in those circum-
stances, for example, greater effort on re-
scarch into the environmental impacts of
such changes.

Finally, the 1asr must be able to re-
spond rapidly to new scientific and tech-
nological opportunities. The programme
and its future plans should be carcfully
reviewed and eritically assessed every five
years to determine whether it should con-
tinue. T'o sum up:

e CoreProjects will have alifetime of 10-

15 years
®  The importance of framework Activi-

ties will increase with time and the
will provide input to global observing
systems and operational climate mo-
els

o New Programme Elements will gener-
ally link across existing interfaces with-
inand among other global change pro-
grammes

e There will be an increasing input to
assessment and policy-related activi-
ties

e The programme should be critically
asscssed every five years.

i

Peter Liss, Chair, Scientific Committee for the
IGBP, University of East Anglia, Norwich, UK.

Why the International Global Change Research
Programmes Need the Human Dimensions of Global
Environmental Change Programme

Jodo Morais, Chris Rapley and Hartmut Grassl

The General Comuiittee of 1630 has decicded to
become a co-sponsor of the Huuwan Dinensions
af Global Environmental Change Programne
(11or), in partuership with the International
Social Science Council (15s¢). Thus, 1csv now
spansors all three international global environ-
mental change progranimes: the 1Gep, the World
Climate Research Programime, and the 1pp.

ecently, the third Hpe Symposium (Ge-
neva, August 1995), 16sp’s Fourth Scien-
tific Advisory Council (Beijing, October
1995), and the workshop to launch an In-
ternational Research Institute for El Nifo
Predictions (Washington po, November
1995), all made clear the crucial role of social
science research in the international research
programmes studying the physical and bio-
geochemical aspects of the Earth system.

T'his awareness draws from the fact
that humans are bound to their physical
and biological environments in terms of
shelter, territory, food and water. At the
same time, human practices of resource
utilisation impacton natural processes, with
significant consequences for the carrying
capacity of the environment, and its long-
term sustainability.

The fundamental nature of the inter-
actions between humans and the Earch
system is not different from the past. How-
ever, the spatial and temporal scales of
current impacts are unprecedented. [Tu-
mans have been engaged since the dawn

of time in findingc7eative solutions to such
problems. 'I'his process has cut across bio-
logical, spatial and cultural differences, as
well as methodological ones. It has been
based on “crial and error” in which a few
new responses slowly arise from a consid-
crable number of “experiments”. Science
offers a betrer chance of suecess provided
it builds upon systemic and diversified net-
worls which link the natural and the social
sciences, and addresses comprehensively
both basic and applied approaches, and
both guantitative and qualitative analy-
ses. In general, this will require a shift of
existing attitudes to ensure that knowl-
edge is articulated between the science
community, insticutions and the public at
large, creatively participating in determin-
ing better policies and focused choices.
These will derive from a more effective
use of information, improved educartional
resources, and well focused rescarch and
development. Additionally, the science it-
self will benefit from the plurality of knowl-
cdge emerging withina variety of different,
and original viewpoints, thereby avoiding
the dangers of a monolithic approach.

Itis crucial that global change process-
es are addressed globally. Local, regional
and international organisations have toin-
teract and collaborate fully, and research
projects have to be designed to address
pressing solutions to socio-economic and
cultural problems occurring world-wide.

Public opinion increasingly requires that
scicnce should be useful, and its benefits
more tangible. Communities are pressing
forimproved living standards and security.
Policy making calls for rapid solutions,
requiringa quick return on the investment
in science research. However, scientists
cannot promise the desired resules either
to a schedule or even with guaranteed
certainty. Nevertheless, there isa growing
acceptance amongst scientists of the need
to make scientific results clearer and to
provide inputs to the policy process.

Complementarity, the only way forward
Bridging the regional, the national and the
global can only be achieved at the interna-
tional level of Global Change scicnce
through two complementary areas of ac-
tivity: the operational and the methodo-
logical. The formershould rake into consid-
eration the need to overcome geopolitical
barriers, the lacter should aim at developing
better theories and at applying them.,

The operational level should intcgrate
national needs (strongly represented
through national committees) as well as
regional initiatives (e.g. European, Inter-
American, or Asia-Pacific such as ENRICI,
1al and ApN respectively) into the global
environmental change research, making
sure that efforts are not duplicated, and
resources not wasted. Every opportunity
must be grasped to improve the applica-
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benefit of entire nations. The

PHYSICAL CLIMATE SYSTEM

BIOGEOCHEMICAL CYCLES

Human
Dimension

weRP project ToGA (Tropical
Oceans/Global Atmosphere)
has—Dby giving for the first time
skilful climate predictions on
scasonal to interannual time-
scales for Enso (El Nifo/South-
ern Oscillation) affected areas -
helped to turn a basic research
result rapidly into operational
use. Peru, for example, has
changed farming and fishing
practices based on climate pre-
dictions and thus reduced or
eveneliminated economic loss-
es during El Nifio years. An
1GBr project strongly illustrat-
ingsocial and cconomicimpacts
isLoicz, the Land-Ocean Inter-
actions in the Coastal Zone,
which has a particular focus ad-
dressing socio-economic driv-
ing forces of and responses to
global change for 60% of the
human population living there.

*  Energy
Encrgy is related to population

Cindy Janes

tion of research results in the regional and
international context.

Onwhich problems should we concen-
trate resources? Thereisanced tostrength-
en the interactions between regional and
global activities as well as between the
natural and social sciences. Some of these
interactions are alrecady addressed within
specific themes concerning biogeochemi-
cal processcs (International Geosphere-
Biosphere Programme-iGer), physical
processes (World Climate Research Pro-
gramme—WCRP) and socio-economic proc-
esses (ITuman Dimensions Programme of
Global Environmental Change—HDP).
They embrace both topics and methodolo-
gies. For example:

* Land Use

A major project recently initiated by 1Gip
and HDP deals with TLand-Use and Land-
Cover Change (Lucc). Human alterations
of the landscape have had at least regional
impacts over recorded history, but these
are now global. T'hey are the major causes
of socio-cconomic reactions (e.g. soil deg-
radation and groundwater depletion have
consequences on population distribution
and commodity prices) and change on the
biogecochemical and energy cycles, and
thus climate (e.g. carbon dioxide releases
from land clearing and biomass burning).
Climate change in turn alters land use.
Luce will identity a range of land use and
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land cover dynamics, and better ways for
land managers to deal with food security
and sustainability issues. A Science Plan
has recently been published (rcap Report
35 and n1pp Report 7) and an Open Science
Meeting will be held in Amsterdam (29-31
January 1996) to start the preparation of an
implementation plan.

* Population and food production

Population growth drives socio-cconomic
change and is intimartcly related to re-
source use, production and distribution
patterns. Biological and culcural diversity
as well as population dynamics are there-
fore intimately linked to sound policies
addressing the need for sustainability
aimed at approaching socio-cnvironmen-
tal equilibria. A relevant example derived
from recent research carried out by 1GBp-
1GAC (International Global Atmospheric
Chemistry Project) has pointed out the
factthat there are options to mitigate meth-
ane emissions from flooded rice fields
which have a considerable impact on air
chemistry and climate. A crucial reduction
of global methanc emissions will only re-
quircacceptance by the rice farmers of the
world that it is in their interest to modify
their current irrigation practices without
loss of yields and increases in water and
energy costs (/anr NewsLetter 22:4-5). An-
other good example is the use of informa-
rion on natural climate variability for the

increase and the use and extrac-
tion of resources from ccosys-
tems. People, resources and the environ-
ment have developed as a mutually
interactive and co-evolving system. Large
emissions of trace gases into the atmos-
phere have resulted from the industrial
society’s change of production processes
and consumption patterns, based on the
extensive use of fossil fuels, together with
accelerated patterns of biomass burning
from traditional agriculture and deforesta-
tion. To understand both the physical and
the socio-cconomic systems, and the key
interactions regulating the amount of en-
ergy used in relation to population density
and consumption patterns, we need infor-
mation from a broad speetrum of sources.
Our sources include the past, extant, and
prognostic biospheric and climatic models
generated by the iGsrand wore, in order to
synthesise the interactive natural and so-
cial mechanisms of change.

Global environmental rescarch on en-
ergy requires transdisciplinary Earth sys-
tem science of themes cutting across all
fields of study from the 1Gr (mainly r.uce-
Land-use/Cover change with the HDP,
GeTE-Terrestrial Ecosystems, 1GAC- Atmos-
pheric Chemistry, sanc-Hydrological Cy-
cles, raGES- Past Global Changes, and
Galn- Analyses and Modelling) and were
(¢eEWEX-Global Energy and Water Cycle
and sparc- Stratospheric Processes and
their role in Climate).

Furthermore, the studies should pro-




vide decision makers with information to
cvaluate equity implications of abatement
mechanisms in different socio-economic
contexts and scenarios, linking global en-
ergy and environmental policies to sus-
tainable encrgy development.

* Freshwater resources

‘T'his is probably the most pressing envi-
ronmental rescarch issue both on local and
global scales. Itis usually more obvious on
regional or local levels where fieshwater
resource degradation is more conspicuous.
However, there is a need to develop com-
parative rescarch in terms of overall vu/ner-
ability to water shortage from communities
to nations to continents, in order to find
their differences between populations,
socio-cconomic systems and within a vari-
ety of ecological scttings. These studies
can build on the continental scale hydrom-
cteorological experiments of the Global
Enecrgy and Water Cycle Experiment
(GrEwEx) of were and on the 1GBP project
Biospheric Aspects of the Hydrological
Cycle (Banc). They should suggest waysin
which early warning systems can be imple-
mented in order to improve the responses
of social systems to drought, Water availa-
bility is therefore intimately linked with
population, health, epidemic vulnerabili-
ty and food production. The studies will
further need to link with ongoing initia-
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tives dealing with global freshwater re-
search and modelling within UN agencies
(wanto, wiio, UNEP and Fao), and rescarch
institutes such as the Stockholm Environ-
ment Institute and the International Insti-
tute for Applied System Analysis.
Ultimately, the research agenda inves-
tigates the growing impact of anthropo-
genic environmental change on earth sys-
tem processes supporting life. The uN
conventions on biodiversity and climate
change have reacted to the disturbance of
thesc processes and they need continuous
scientific advice during theirimplementa-
tion. There is therefore anced to establish
realistic priorities, to favour a problem-
solving approach, and to extract policy-
relevantresults from which concerted serat-
egies for mitigation and adapration should
emerge, and in which different partners
are engaged, from the regional to the glo-
bal spheres. An example of such an effort
is the recent launching of International
Research Institute for El Nifio Predic-
tions. It should forecast scasonal to inter-
annual climate in EI-Nifio affected areas
and involve all user groups in order to
minimise climate impact on, for example,
on farming and fisheries (Nature 378:228).

Identity, it's what binds us all together

In spite of the necessity for complementa-
rity and pluralism in science, the search for

Views from SAC IV

James Gallovay (USA). i

in co
at the
logical Laboratory.

Wocds Hole Mari

better theories has to cultivate the right to
be different, to disagree with established
views, to produce new knowledge with
originality. Thercfore, on a methodologi-
cal level, all major international research
programmes have to identify and to devel-
op theirownagendas. Allscientific progress
is built upon previous knowledge, which is
best represented in each of the individual
disciplines. In this sensc there is never a
new start, science and individuals (who
ultimately produce science) are part of a
continuum  of social or disciplinary tradi-
tion, language and behaviour. This should
not be altered by forcing homogeneous
atticudes, butexistingenvironmental prob-
lems are in part due to a lack of discussion
between the different disciplines. Com-
plex social structures, including scientific
research activities, must develop in face of
the need to solve the fundamental prob-
lems of environmental change.

The increasing degree of detailed col-
laboration between the 1GBP and WCRP is
very welcome developmentin this respect,
but the full bencfits to society will only
accrue through a similar degree of conver-
gence with a strong 11DP.

Jodo Morais is Programme Officer for Social
Sciences at the IGBP Secretariat

Chris Rapley is Executive Director of the IGBP
Hartmut Grassl is Executive Director of WCRP

'Eéﬁm:(ﬁﬂsﬁ&ﬁg-!w

dong Yao (winner of a-

Participants at the Beijing lnernational
‘Convention Center
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People and Events

New Directors
for IGBP

Programme Elements

IGBP-DIS

érard Szejwach is the new Exccutive
Director of the 16BP-Data and Information
System Office, following the return of Dr.
Ichtiaque Rasool to Nasa. He will officially
take up his duties 1 January 1996. Dr.
Szejwach comes to the 168P from EUMET-
sal, the European Organisation for the
Exploitation of Meteorological Satellites,

Gerard Szejwach

Dr. Szejwach began his career at the
Laboratoire de Météorologie Dynamique
at Ecole Normale Supéieure in Paris in
1973. His fields of research included theo-
retical modelling of radiative transfer in
the visible and 1k regions with applications
in remote sensing from aircraft measure-
ments and satellite data.

In 1976 Szejwach was appointed to the
Centre National de la Recherche Scienti-
fique and led a Research Group at Ecole
Polytechnique, France, followed by a se-
ries of jointairborne campaigns in collabo-
ration with Nasa. From 1980 until 1986 he
was Senior Visiting Scientist at the NasA
Goddard Space Flight Center where his
field of research included theoretical mod-
elling from the visible to the microwave
speetral regions, and analyses of satellite
data. He has spent considerable time in
management of research and satellite ap-
plications both in France and in the Usa.
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Dr. Szejwach joined EUMETSAT in
Darmstadt, Germany, in 1986. In his ca-
pacityas ['echnical Director (until present),
he was responsible for all technical and
scientificactivities of the organisation, and
the developmentand operations of EUMET-
sat's programmes. This included both the
Meteosat Operational and Transition Pro-
grammes, in particular the establishment
and implementation of its related Ground
Segment at the EUMETSAT Headquarters;
the Meteosat Second Generation Pro-
gramme, and the preparatory phase of the
EUMETSAT Polar System.

He was elected Vice-Chairman of the
cros (Committee on Earth Observation
Satellites) Working Group on Information
Systems and Services in his new capacity
as Director of IGRP-DIS. Dr. Szejwach says:

“After having spent the last wine years of my
life in management of technical and pro-
grammatic activities, I am very much look-
ing forward to being more closely associated
with the resolution of scientific probiems. 1
wish to be at the service of the scientific
community and, after having worked on the
side of the operational data producers in
EUMETSAT, [ feel in a very good position to
continue and help users to get the best possible
aata to satisfy their scientific requirements.
“Ir should be noted that, following a
tradition established by NasA, the European
Space Agency will, through an Agreement
signed by Jean Marie Luton (rsa Director
General) and CGhris G. Rapley (10rp Execu-
tive Director), ensure continuity of direct
support of the 1G8P-pis Office for an initial
period of three years. This agreement, devel-
aped in close collaboration with Guy Dichos-
sais and supparted by his Director Lanfran-
eo Bomiliani (Directorate of Observation of
the Earth and its Environment), demon-
strates the interest and commitment from the
Space Agencies to maintain the essential link
with those who should first benefit from the
state-of-the-art technologies.”

T'he 168r-DI18 Office was located in Paris
until March 1995. The new office in Tou-
louse is now in place with an Administra-
tive Assistant, Chantal Le Scouarnec, and
a Scientist on secondment from Meteo
France, Martine Michou.

IGBP-DIS Office, 42 avenue Gustave Coriolis,
F-31057 Toulouse cedex, France. Tel:

(+33) 61 07 85 81, Fax: (+33) 61 07 85 89,
E-mail: szejwach@cnrm.meteo.fr

Michael A. Fosberg

BAHC
ichael A. Fosberg is new Executive
Director of the Biospheric Aspects of the
Hydrological Cycle (sanc) Core Project
Office. Dr. Fosberg will take his position
in Potsdam, Germany, on 12 January 1996.

Dr. Fosberg is currently working for
the United States Department of Agricul-
ture Forest Service as Chief Scientist for
Atmospheric Sciences. He has been coor-
dinating Forest Service research in the
fields of atmospheric sciences, air quality,
fire physics and chemistry, and also devel-
opmentofthe Forest Service global change
research programme.

His main research interests range from
atmosphere (dynamics of air flow, air pol-
lution transport, air quality, weather sta-
tion network design) to fire (forest fire
danger, fire behaviour, fire weather) and
from global change to natural resource
management.

Dr. Fosberg has been active in several
national and international committees, such
as the ircc Working Group ITI (on interdis-
ciplinary issues and socio-economic analy-
ses), the UN Food and Agricultural Organisa-
tion panels on Climate Change and Global
Forestry Inventory, the 1GBr-1Gac Biomass
Burning Group, the World Meteorological
Organisation Commission on Agricultural
Meteorology, the United States National
Science and Technology Council, the
Committee on Environment and Natural
Resources, and many others in the usa.
BAHC Core Project Office, Potsdam Institute
for Climate Impact Research, Telegrafenberg,
D-14473 Potsdam, Germany. Tel: (+49-331)
288 2543, Fax: (+49-331) 288 2547,

E-mail: bahe@pik-potsdam.de




Roger Hanson

JGOFS

oger Hanson hasaccepted the position
of Executive Officer for the j6ors Core
Project Office, which has recently been
established in Norway under the auspices
of 1Gsr and the Scientific Commirttee on
Oceanic Rescarch.

Dr. Hanson will begin at the Universi-
ty of Bergen in January 1996. The Univer-
sityreceived international recognition from
1GBP and SCORr as an outstanding centre for
marine academic research with the open-
ing of the jeors Core Project Office. The
Office will operate in the Centre for the
Studies of Environment and Resources in
the University of Bergen High-Technolo-
gy Centre.

Dr. IHanson, a biological oceanogra-
pher, began marine studics at the Univer-
sity of California and received his PhD in
Marine Microbiology at the University of
Hawaiiin 1974. He began his Post Doctor-
al research on microbial processes in coast-
al systems at the University of Georgia
Marine Institute, and was at the Skidaway
Institute of Oceanography from 1976 to
1995, where he became Professor of Oce-
anography. His research focused on the
structure, function and physiology of mi-
crobial populations, in particular bacterio-
plankrton, in coastal and oceanic systems.

‘The studies were conducted over the
southeastern vs continental shelf and ad-
jacent Gulf Stream, with additional re-
search in conrrasting ocean systems from
the northern seas berween Alaska and
Russia to the southern ocean waters be-
tween South America and the Antarctic
Peninsula.

Since 1989, Dr. Hanson has been in-
volved in peer-reviewed polar biology and
oceanic research projects grants at the
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National Science Foundation in Washing-
ton, bc. He began with the management
of research projects in the Office of Polar
Programs. Most of thesc projeets uncov-
ered exciting new discoveriesand advanced
our presentunderstanding of polar ccosys-
tems.

He is presently with the Nartional Sci-
ence Foundation-us Environment Protec-
tion Agency Partnership on vs Water and
Watersheds, under the United States Glo-
bal Change Research Program.

During the coming years, under the
leadership of Dr. ITanson, the jcors Core
Project Office will assist 1GBr and SCOR in
planning and management of scientific
research in our global oceans. Dr. Hanson
will move to Bergen to assume his post
early in 1996,

Roger Hanson takes over after [Tugh
Ducklow who was jcors Core Project Sci-
entist. Professor Duklow is Chair of us
1Gors, and member of the jGors ssc. The
16oFs-Biiro in Kiel, which had worked hard
for jGOFs since 1990, has rransferred its
activities to Bergen.

JGOFS Core Project Office, Centre for Studies of
Environment and Resources, High Technology Cen-
tre, University of Bergen, N-5020 Bergen, Norway,
Tel: (+47-55) 544 240, Fax: (+47-55) 324 801,
E-mail: jgofs@smr.uib.no

URL: http:/fwww | .whoi.edu

PAGES

rank Oldfield, the new Executive Di-
rector of the Core Project Office for Past
Global Changes, will be welcomed in Berne
to fill his new position in January, 1996.
Professor Oldfield, a former member of
the paces Scientific Steering Commitree,
is familiar with the paGES programme and
its many achievements.

ITe comes to the raGis Core Project
Office from the Departmentof Geography
at the University of Liverpool.

His current research interests focus on
the use of lacustrine and near-shore ma-
rine sediments and ombrotrophoic peats
for reconstructing the history of environ-
mental change on timescales ranging from
the last few decades to the last glacial
cycle. Within chis broad area, he presently
specialises in the use of magnetic proper-
ties and shore-lived radiosotopes, while
continuing with his earlier specialisation
in pollen analysis and palacoecology.

Current projects at the university are
divided between those primarily concerned
with human impact, and those dealing
with the history of climatic change, explor-
ing contexts where the interplay between
the twocan be resolved in detail forthe last
one to two thousand years. Professor Old-

Frank Oldfield

field has recently published on coasral ra-
dioactivity, on contemporary heach sedi-
ment tracing, and on the philosophical
implications of fururc-oriented research
agendas in cnvironmental science.

Dr. Oldfield has served on research
bodics as President of the vk-based Qua-
ternary Research Association, member of
NERC working groups on the history of
land-ocean interactions and quaternary
dating methods, and Editor/Editorial Board
member for The Holocene, the Journal of
Palaeolimnology, and the Jowrnal of Quater-
nary Science.

Herman Zimmerman, of the National
Science Foundation, Washington, nc, was
Co-Director (with Hans Oeschger) of the
paGEs Office until the end of 1995.

Bruno Messerli, Professor of physics
at the University of Berne, will be the Co-
Dircetor of the pacis Office from January
1996, and the point of contact with the
Swiss Ns¥ (co-funding agency of the pacGEs
cr0). Professor Messerli is a senior re-
searcher with expertisc in terrestrial proc-
esses in mountain regions, His presence
on the racGs Scientific Steering Commit-
tee is especially welcome for the wide
experience that he brings in international
activities in Africa, South America, and
the uN.

Professor Messerli presently serves as
Vice President of the International Geo-
graphical Union, and was a member of the
Swiss Delegation to UNCEP,

PAGES Core Project Office, Barenplatz 2,
CH-301 | Berne, Switzerland, Tel: (+41-31)
312 3] 33, Fax: (+41-31) 312 31 68,
E-mail: pages@ubeclu.unibe.ch
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New Chairs for
Scientific Steering
Committees

The year 1996 is one of great turnover for the
Chairs of the Seientific Steering Committees. In
1990 the 18P began its implementation phase,
with Chairs on its Ssc: who had already been
responsible for the initial planning. Having
now served two three-year terms, and seen the
vesearch results coming in, they return to
academia with a sense of achicvement. Other
outstanding scientists have been elected to succeed
them. Chairs of the Scientific Steering Comniittees
are afso members of the Scientific Committee for
the 1cap, the directing body of the progranie.

Guy Pierre Brasseur

IGAC

uy P. Brasscur is the new Chair the
Scientific Steering Committee for the In-
ternational Global Atmospheric Chemis-
try Project. Professor Brasseur is currently
both Senior Scientist and Director of the
Atmospheric Chemistry Division at the
Nauonal Center for Atmospheric Research
(NCAR) in Boulder, Colorado, USA, NCAR is
operated by the University Corporation
for Atmospheric Research (Ucar) under
the sponsorship of the vsNational Science
Foundation.

In addition to his present positions,
Guy Brasseur has been Editor-in-Chicf of
the Journal of Geopliysical Research - Atmos-
plieres since 1992, and is lecturer at the
Free University of Brussels.

Professor Brasscur studied science at
the Free University of Brussels in Bel-
gium, successively receiving diplomas of
Engineerin Applied Physics, Engineer in
T'cleccommunications and Electronics, and
a PhD in Space Acronomy.
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His career has been highly internation-
al: he first did research ar the Belgian
Institute for Space Aeronomy and at the
Belgian Fund for Scientific Research -
during which time (1977-1981) he was also
a member of the Belgian Housc of Repre-
sentatives, and of the Parliamentary As-
sembly of the Council of Europe in Stras-
bourg. During 17 years, from 1971 to 1988
he was memberof the Uccles City Council
- the town in Belgium where the meteoro-
logical inscitute is located. In 1986 he was
Visitor at NCAR, where he accepted a posi-
tion in 1988 as Scientist and Head of the
Atmospheric Chemistry Modelling Section,
and became a permanent Us Resident.

His scientific research interests have
also been varied, with many significant pub-
lications on the chemistry, circulation, and
physics of the upper atmosphere, and, in
collaboration with Susan Solomon, on the
chemistry of the middle atmosphere. Te is
currently very active in the development of
new global three-dimensional transportand
chemistry models of the troposphere.

Other major responsibilities include
program leader, Global Tropospheric
Chemistry Program at NCAR, and member
of the science team and science advisory
council, climate system modelling pro-
gramme at UCAR. Professor Brasseur has
been a member of the 1Gac sscsince 1994,

He is presently on one year leave of
absence in France, at the Service
d’Aéronomie of the Centre National de la
Recherche Scientifique in the Paris arca,

onald Prinn is now leaving the chair-
manship of the 1Gac Scientific Steering
Committee after six years of leadership.
During this time 1Gac has become a large
and comprehensive project with activitics
that involve hundreds of outstanding at-
mospheric scientists throughout the world
(see Nobelawards, p. 1-3 of this issue). He
and his colleagues played an important
role in the understanding of the role of the
atmosphere in biogeochemical cycles.

ProfessorPrinn’s research interestsand
accomplishments cover a broad arca in-
volving the chemistry, dynamicsand phys-
ics of the atmospheres of the Earth and
other planets, and the origin and evolution
of these atmospheres. His carly work on
the chlorine and sulphur chemistry of the
Venus upper atmosphere foreshadowed
the explosive growth of interest in the
chlorine and sulphur chemistry of the
Earth’s atmosphere. By delimiting condi-
tions for the predominance of cither sul-
phur or sulphuric acid in the clouds of
Venus, his work provided the firstcompre-
hensive explanation for the spectacular

Ron Prinn

dark markings in ultraviolet images of Ve-
nus; he and a colleague additionally pro-
posed the now widely-aceepred explana-
tions for the distinctive colorations on
Jupiter involving phorochemically-pro-
duced sulphur and phosphorus com-
pounds.

Prinn and collecagues developed the
first comprehensive global three-dimen-
sional model of the stratosphere with fully
interactive chemistry, dynamics, and radi-
ation. 'I'his model was applied specifically
to clucidating the effects of proposed su-
personic aircraft on the ozonc layer and
plays an important role in the policy dis-
cussions regarding these aircraft.

In 1978 he and his colleagues began
the Atmospheric Lifetime Experiment
(ALE) in which the lifetimes of the trace
gases involved in ozone depletion and the
greenhouse cffect were determined from
continuous measurcments of these gascs
over the globe, combined with industry
estimates of their emissions. ALE served to
confirm the proposal by Molina and Row-
land that the chloroflurocarbons are de-
stroyed principally inthe stratosphere. One
of the gases measured in ALE (and its suc-
cessor, the Advanced Global Atmospheric
Gases Experiment) is methal chloroform.
This gas has enabled Prinn and his col-
lcagues to provide the most accurate de-
terminations to date of the weighted glo-
bal average concentrations of hydroxyl
radicals, which are used for determining
the removal rates or lifetimes of most of
the hydrogen-containing gases involved in
the ozone layer and climate.

His research team is now developing
more accurate global chemistry and trans-
port modcls to determine trace gas emis-
sions and chemical removal rates at the
regional level.

During Professor Prinn’s tenure, 1GAC
held three open science meetings: in Israel
in 1993, in Japan in 1994, and in collabora-
tion with the World Meteorological Or-
ganisation, in China in October 1995,




Edgardo Gomez

LOICZ

dgardo Gomez, Professor of marine sci-
ences at University of the Philippines, 1s
now Chair of the Scientitic Steering Com-
mittee for the 16sp Core Project Land-
Ocean Tnteractions in the Coastal Zone.
He has been a member of the 1.01¢2 ssc
since 1993.

Ed Gomez is well-known among ma-
rine scientists in southeast Asia for his
contribution tocoral reefresearch, o coastal
zone management-related activities, and
to capacity building.

The Marine Science Institute at the
university of the Philippines has risen to
regional and international recognition as
the leading tropical marine rescarch insti-
tute in the developing world under his
leadership. Starting with a handful of staff
working on local issues, the institute now
ranks as one of the largest in the region
with an expanding research agenda that
addresses regional concerns that are of
relevance to global projects such as Lotcz.

His personal involvements are of great-
est relevance to Focus 4 of Loz which
attempts to integrate the natural and social
sciences in the coastal zone. Among activ-
itics relevant to the broad programme of
Loicz, Ed Gomez has chaired the uNinter-
agency Group of Experts on the Scientific
Aspects of Marine Pollution, the Scientific
Committee on Coral Reefs of the Pacific
Science Association, and the Association
of Southeast Asian Marine Scientists.

atrick M Holligan, Professor of Ocea-
nography at Sourthampton University, UK,
was the driving force behind the Core
Project on Land-Occan Interactions in the
Coastal Zone.

Much of the planning and creating for
Lolczwas done during the time when Pro-
fessor Holligan was senior rescarch scien-
tist at the Plymouth Marine lLaboratory,
uk. He was Chair of the Loicz Core Project
Planning Committee from 1991-1993, and
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Chair of the Scientific Steering Committee
from 1993 to 1995, He will continue to serve
on the sscas member during 1996-1998.

Loicz differs from the other 1GBP re-
search projectsand is more complex in that
it is geographically defined, cross-cutting
both terrestrial and ocean ecosystems, while
at the same time including a focus on the
social sciences. For these rcasons, the sei-
ence plan required many workshops to
evolve, from the publication by Holligan of
Coastal Ocean IFluxes and Resources (1Gsr
Report 14, 1990), to the Lolcz open scicnee
meeting in 1993, and the publication of the
Lolcz implementation plan in 1995.

Patrick Holligan

In parallel to reports and preparations
forLoicz, Holligan contributed the ecosys-
tems impactstudy o the Intergovernmen-
tal Panel on Climate Change scientific
assessments, the chapter on marine and
coastal systems for Agenda 21, and contin-
ued rescarch on ocean productivity, partic-
ularly in relation o studies of the optical
and biogeochemical properties of coccol-
ithophores using a combination of ships
and satellites.

His main scientific interests are in phy-
toplankton ccology and biogeochemistry,
remote sensing of the occans, and biolog-
ical teedback systems.

PAGES

aymond S. Bradley, Professor of Cli-
matology and Palaeoclimatology, Head of
the Department of Geosciences at the
University of Massachusetts, Amherst, UsA,
is the new Chair of the racis Scientific
Steering Committee. Ie has been a mem-
ber of the pAGIS sscsince 1991.

Afterreceiving his BSc degree in peog-
raphy from Souhampton University, UK, in
1969, Bradley did graduate work at the
Institute of Arctic and Alpine Research,

Raymond S, Bradley
University of Colorado, receivinga PhD in
1974. He joined the University of Massa-
chusets in 1973 and was appointed Profes-
sor in 1984,

Bradley’s intercsts are in ¢limatic vari-
ations and global change. He has been
involved fora numberofyears instudies of
late Quaternary environmental change in
the Canadian high Arctic. Most recently,
this includes studies of laminated lake
sediments from Ellesmere Island, and proe-
esses of sediment transport and deposi-
tion, with a view to interpreting late
[Tolocene sedimentary records from the
region.

Bradley is also studying decade to cen-
tury-scale climarte variability of northern
hemisphere and continental regions. | 'his
work is aimed at placing the modern in-
strumental climate record in a longer-term
perspective, 1o try to distinguish between
‘natural’ and anthropogenic, human-driv-
en, climate change.

Te has published extensively on both
palacoclimatology and climatic change in
the past century.

ans Qeschger, Professor Emeritus at
the University of Berne, Switzerland, and
Past Chair of paGEs, is a physicist and
glaciologist who is internationally re-
nowned for his research in extracting
records of past changes from ice cores. His
work has also covered nuclear energy, the
history of cosmic radiation, and studics of
deep-sca sediments, ground water, and
lunar material, among others. His atten-
tion to carbon dioxide concentrations led
to prognostics of carbon dioxide increase
due to fossil fuel combustion — only a few
topics on a careerwhose more recent focus
has been on the awarencess of global cli-
matic and environmental change. Profes-
sor Qeschger was lead author for the Inter-
governmental Panel on Climate Change
Assessment first published in 1990.
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Professor Qeschger was among the first
to be invited by the International Council
of Scientific Unions to join the Special
Committee for the 16Brin 1987, The Swiss
national committee for 1csu had been a
driving force when the 168rwas founded at
the 1csv General Conference at Berne in
1986.

During the planning phase, the 1Guy
emphasised the importance of modelling
results from scudies of the individual Earth
system processes, which can be obtained
from a wealth of information recorded in
naturalarchives. Under his leadership, Past
Global Changes was the first purely 1Gap
research team to creace a Scientific Steer-
ing Committee, with both Hans Oeschger
and Jack Eddy (Ncag, usa), as Go-Chairs.

paGES worlkshap in Mainz (1991) for-
mulated an implementation plan that was
edited at NCAR, and published as 1GBP re-

Hans Oeschger

port No. 19, ltserved as a guide for palaco-
studies in global change resecarch, and is
used for designing national programmes.
Highlights of racEsaccomplishments have
been studies of pre-industrial conditions,
natural greenhouse gas variations and their
relation to climate, reaction of vegetation to
past climate change, natural climate varia-
bility, sudden and unexpected events in
pastclimates, and model-data comparisons.

1Tans Oeschger is President of “Pro-
Clim", the Swiss Forum for Climate and
Global Change, located ac the Swiss Acad-
emy of Sciences.

With his close association to the Swiss
Academy (of which he was Vice-President
1975-1981) he was influential in setting up
the Care Project Office for pacis at the
Academy, where it still functions today.

He will continue his work with the 1Gsp
as Chair of the Swiss Narional Committee,
and Past Chair of the paGis ssc.
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Peter Tyson

START

cter T'yson, Director of the Climatolo-
gy Rescarch Groupatthe University of the
Witwatersrand, South Africa, is the new
Chair of the Scientitic Steering Commit-
tee for the Global Change System Analy-
sis, Research and "I'raining (sTART). Pro-
fessor'L'yson is a distinguished scientist in
the disciplines of meteorology and clima-
tology.

Formerly Dean of the Faculty of Sci-
ence (1975-78), Deputy Vice-Chancellor
(1981-84; 1986-93), and Vice-Principal
(1988-92) of the University of the Witwa-
tersrand, he obrained his PhD at the uni-
versity in 1968 for his thesis ‘An investiga-
tion of some topographically-induced local
wind systems in Nartal’. He has been rec-
ognised in the top category of scientists in
South Africa by the Foundation for Re-
scarch Development, is a Fellow of the
Royal Society of South Africa (1989) and
the South African Geographical Society
(1978).

Professor 'Lyson has done pioneering
work in climatology in Southern Africa. He
was joint recipient of the Bill Venter Award
for producing the best book published in
the natural sciences in South Africa in the
period 1983-86, ‘Climatic change and Var-
iability in Southern Africa’. Another major
publication by him is “T'he Atmosphere
and Weather of Southern Africa.’

He has been active in several national
and international scientific organisations,
including the South African National Com-
mittee for the 1Gse (of which he was Chair
1987-1992); Water Rescarch Commissjon;
Working Group on Desertification; Desert
Ecological Research Unic; National Com-
mittee for Weather, Climate and Atmos-
phere Rescarch; and the National Air Pol-
Jution Advisory Committee,

He has had extensive overscas experi-
ence as Visiting Lecturer at universities in
Canada, the United States, the United
Kingdom and New Zealand,

Professor Richard Rockwell who
chaired the nominating committee noted
that “Professor Tyson’s own research
touches on all of the global change re-
scarch programmes - the 1Gor, the World
Climate Rescarch Programme, and the
TTuman Dimensions Programme, He has a
great deal of experience with capacity
building within his own country - all of
which will benefit sTarRT enormously”.

Genady Golubey

enady Golubev, Professor of Geogra-
phy at Moscow State University, was a
founding member of the sTART Standing
Committee, of which he served as chair for
the five years following START’S ereation
atter a workshop in Bellagio (Italy) at the
end of 1990.

Lis research interests began with the
study of high mountains, glaciology and
hydrology. TTe is author (in Russian) of
Hydrology of Glaciers, still the only mon-
ograph on this subject. From there he
began studies on the application of sys-
tems analysis to water and environmental
management, which resulted in two mon-
ographs (in English) on the implications of
large scale warter transfers, As with many
other 1Gap scientists, his studies led to re-
search interests in the global environment,
and a position within the UN as Assistant
Secretary General. His most recent work
addresses global change science and sci-
cnce management with a publication (in
Russian)on Russia in Environmental Crisis.

sTART will continue to seek his council
in its work,
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New Member of the
Scientific Committee
for the IGBP

sao Koike, of the Occan Research Insti-
tute, University of T'okyo, is a new mem-
ber of the Scientific Committee nominat-
ed by 1csu.

Isao Koike

When Professor Koike started his sci-
entificcareeratthe beginning of the 1970s,
his primary interest was biogeochemical
cyclingofnitrogen in natural environments,
and the role of microorganisms within the
cycling. He then expanded his research to
water column studies, both open ocean
and coastal waters, expanding ficld studics
from tropical lagoon, Antarctic coastal wa-
ters and the central Pacific. His interests
focused on process-oriented studies re-
garding the interaction between biological
activities and the cyeling of carbon and
nitrogen in the system. He identified the
importance of colloidal forms of organic
materials within the carbon cycling of ma-
rine environments in 1990. Many people
realised the importance of those tiny parti-
cles and named them “Koike particles”.

He continues close contact with re-
scarch acrivities, organising 1-2 month sci-
entific cruises every 1-2 years, and partic-
ipating in ficld programmes, such as his
latest field trip for rescarch on the tropical
coastal lagoon in Fiji.

Professor Koike will bring to the Scien-
tific Committee a rich background art an
important time, when jGors will enter its
final research phase, and other programmes
join the 1GRP.
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caving the Seientific Committece is Pro-
fessor Shizuo Tsunogai, of the Depart-
ment of Chemistry, Iokkaido University,

Professor T'sunogai contributed to the
success of the 1Gr during the planning
days of the programme, asa member of the
panel on Marine Biosphere-Atmosphere
Interactions, whose agenda was incorpo-
rated into JGOrs - a programme on which
T'sunogai also collaborated. Tle became
Vice-Chair of the 1Gp in 1992,

Shizuo Tsunogai

Professor Tsunogai works with an im-
pressive number of PhD students in at-
mospheric and ocean chemistry, on the
hypotheses: (i) the role of the North Pacif-
ic and Antarctic intermediate waters as a
sink of anthropogenic carbon, (ii) fluxes of
carbon from the continental shelf, and (iii)
gas transfer veolcities under heavy storms
inwinter in high latitude oceans. e looks
forward ro devoting more time to them and
to their research activities,

——

Open Science Meetings

29-31 January, 1996, Amsterdam, Netherlands
First Open Science Mecting of Land Use and Cover
Change (Lucc). 'I'he Roval Dutch Academy of Sci-
ences, 'I'rippenhuis, Amsterdam.

Louise Fresco & Rik |eemans, Department af Agr ononty,
PO Box 341, 6700 At Wageningen, The Netherlends,
Tel: (+31) 317 483 077 FKax: (+31) 317 484 575,
E-mail: lucc@sec.agro.wwan.nl

4-6 March, 1996, Tsukuba, Japan
International Workshop on NOx Emission [rom
soils and its influence on atmospheric chemistry.
Nartional Institute of Agro-linvironmental Sciene-
cs, co-sponsored by 1GAC.

Harwo Tsuruta, National Institute of Encironmental
Sciences, 3-1-1 Kau-nondai, {sukuba, lbarvaki 305,
Japan. Fax: (+81) 298 38 8199, I-mail:
rsuruta@niacs.affre.goyp,

and Arvin Mosier, UspALARS, o Box I, Fort Collins €0
80522, vsa. Fax: (+1-970) 490 8213,

E-mail: amosier@lamar.colostare.cdu

17-21 June 1996, Washington DC, TISA.

onthe Global Energy and Water Cycle Experiment,
at the 1s Narional Academy of Sciences. Scientific
interests involve the climare (cedback associated
with clouds, radiation, and the hydrologic processcs.
Papers invited. Contact: GEWwex Projecr Office, 409
Lhird Steeet SW. Suite 203, Washington, b, 20024, r54.
l-mail: cravex@eais.com

26-30 August 1996, Helsinki, Finland
FFourteenth Interantional Conference on Nuclea-
tion and Atmospheric Aerosols. M. Kulmata, Depert-
ment af Physics, University of Helsinki, 1o Box 9,
FIN-00014, Helsinki, Finland, Tel: (+358-0) 191 8308,
Fax: (+358-0) 191 8680, bulmala@phen helsinki. fi

September/October 1996, Lagos, Nigeria
Loicz Open Science Meeting. Larry Awasiba, Na-
tional lustitute of Oceanography, Lagos, Nigeria, ot Jolu
Pernetta, 1oz Core Project Office, Netherlands Tustiture
forSea Research, po Box 59, 51-1790 48 Den Buvg-Texel,
The Netherlawds. Tel: (+31) 2220 69404, Fax: (+31)
2220 69430, In-mail: pernetta@uivz.nl

2-6 December 1996, Melbourne, Australia
First spArc General Assembly (Stratospheric Proc-
essesand their Role in Climare), David Karoly, spake
96, cre far St Meteorology, Blg 70, Monash University,
Clayton, vie 3168, Australia.

li-mail: sparc96@voriex.shur.monash.edu.au

| Peter Liss
(Chair, SC-
IGBP), Patricl
Buat-Ménard
(Treasurer, SC-
IGBP), and
Chris Rapley
(Executive Di-
rector, IGBP)
at SAC IV in
" Beijing.




IGBP Publications

IGBP Report Series

IGBP Report No. 35

Land-l/se and Land-Cover Change. Science/Re-
search Plan (1995). lidited by B. 1. Turner 11, David
Skale, Steven Sanderson, Giinther Fischer, Louise
I'rescoand Rik Leemans. Stockholm/Geneva, iGap/
Hop. 132 pp. (16sr Report 35/upr Report 7).

IGBP Report No. 36

T'he 1aor Terrestrial Transeets: Science Plan (1995),
Edited by G. W. Koch, R. J. Scholes, W. L. Steffen,
P. M. Vitousek and B. H. Walker. 61. pp.

IGBP Directory 1995, 181 pp.

Book of Abstracts

Natural and Anthropogenic Changes: lmpacts on
Global Bingeochemical Cycles (Beijing, 23-25 Oct.
1995). Plenary Session and Poster Session Abstracrs.
107 pp.

IGBP Secretariat, The Royal Swedish Academy of Science,
Box 50005, 5-104 05 Stockholm, Sweden.

Programme Elements

GCTE

Report No. 3. Global Change Impacts on Pastures
and Rangelands, Implementation Plan, (1995).
59 pp.

GCTE Annual Report 1994 (1995),

GCTE Core Project Office, CSIRO Division of Wildlife and
Ecology, PO Box 84, Lyneham ACT 1602, Australia.
FFocus 3 Implementation Plan (1995). [Global
Change Impact on Agriculeure, Forestry and Soils].
45 pp.

GCTE Focus 3 Associate Office, Dept. of Plant Sciences,
University of Oxford, South Parks Road, Oxford 0X|

3RB, UK

Past Global Changes

Palacoclimates of the Northern and Southern Hem-
ispheres. The panasti Project. 'I'he Pole-Equator-
Pole Transcets. Seience and Implementarion Plans:
PER 1 "Ule Americas Vransect, PEV 11 'The Avstral-
Asian T'ransect, PEP 111 The Afro-European
Transcet. 92 pp. (PAGES Series 95-1)

PAGES Core Project Office, Bdrenplatz 2, CH-301 | Bern,
Switzerfand. Fax: (+41-31) 312 31 68

GAIM

Abstracts from the Gan Science Conference are
available on the World-Wide-Web Ganthome page,
heepy/fpaimounh.edu or

GAIM Task Force Office, EOS, University of New Hamp-
shire, Morse Hall, 39 College Road, Durham NH, USA.

National Research

Austria

Austrian Contributions to the iGsr, Vol, 2 (1995),
Ed. by S. |. Bauer. Vienna: Austrian Academy of
Sciences.

Siegfried . Bauer, [nstitut fiir Meteorologie und Geophysik,
Universitiit Graz, Halbdrthgasse |, A-8C10 Graz, Austria

Canada

Global Change Research Themes (1995). Otrawa:
coen. 29 pp.

Canadian Global Change Program, 225 Meicalfe, No.
308, Ottawa, Ontario, KWP |P9, Canada.

China

China Contriburion to Global change Studies, edit-
ed by Ye Duzheng, Lin lai et al. (1995). Beijing:
Science Press. 226 pp.

Chen Pangin, CNC for the IGBP, Bureau of Coordinative
Development, Chinese Academy of Sciences, 52 Sanlihe
Road, Beijing {00864, China.

Czech Republic

Manifestation of Climate on the Earth’s Surface at
the Iind of Holocene (1995). Ed. by E. Ruzickovi &
A. Zewan, pacts Czech Conmibution. 176 pp.

E. Ruzickova, Geological Institute, Rozvojova 35, Praha
6, 165 02 Czech Republic.

Tinland

The Finnish Research Programme on Climate
Change (1995). 12 pp.

Web site: heep/fwww ala, fifsilmu/silmu.bom
SILMU, Academy of Finland, PO Box 57, FIN-0055 1,
Helsinki, Finland

Germany

1Gsr Rescarch in the Federal Republic of Germany,
1995. Ed. by 8. Liitckemcier & A. Spckat. Berlin:
1GBP-Sckretariar,

IGBP-Sekretariat, Institut fiir Meteorologie, Freie Univer-
sitéit Berlin, Carl-Heinrich-Becker-Weg 8-10, D-12165
Berlin, Germany. Fax: (+49-30) 838 71217, E-mail:
ighp@zedat.fu-berlin.de

Japan

An Interim Reportof 1Gse Activities in Japan, 1990-
1994. Japan National Committee for 1G8p, 265 pp.
Isamu Kayane, Institute of Geoscience, University of Tsu-
kuba, I-1 Tennodai, Tsukuba, Ibaraki 305, japan. Fax:
(+81-298) 51 9764

Poland

Ozone—u Regionaland Global Problem. Polish 1Gsp
Commitree and Institute for Keology of Industrial
Areas (1995). Ed. by 8. Godzik & L. Starkel. 104 pp.
Leszek Starkel, Geomorphology and Hydrology Dept.,
Polish Acodemy of Sciences, Ul. Sw. Jana 22, PL-31-018
Krakaw, Poland.

Switzerland

Global Change: Swiss Lxperts, Rescarchers and
International Programs. Bern: ProClim, 60 pp,
Christoph Ritz, ProClim, Swiss Academy of Sciences,
Barenplatz 2, CH-301 [ Berne, Switzesland

USA

Our Changing Planet (1995). 'I'he Fiscal Year 1996
1.5, Global Change Research Program, An Invest-
ment in Seience for the Nation's Furure. Washing-
ton pe: National Science and Technology Council.
Global Change Research Information Office, | 747 Pennsyl-
vania Ave. NW, Suite 200, Washington, DC 20006, USA,

Related Organisations

APN

The I'hird Workshop on Asia-Pacilic Neowork tor
Global Change Research. Tokyo: apn. 71 pp

APN Interim Secretariat, Global Environmental Forum, |-
9-7 Azabudai, Minato-ku, Tokyo 106, Japan.

European Commission

Global Environmental Change and Sustainable De-
velopment in Europe (1995). Ed. by Jill Jiger, An-
gela Liberatore, Karin Grundlach. 243 pp.

Office for the Publication of the European Communities,
2, rue Mercier, L-2985 Luxembourg

GTOS

Global Climate Observing System Reports
The Geos has published 22 reports to date on igs
action and plans. These are available in bard copy,
and on the Web: [tp://swww.wmo.ch/Documents/
peosf

For list and hard copyieswrite to: GCOS, World Meteoro-
logical Organisation, CP Ne. 2300, CH-121 ] Geneva 2,
Switzerland

IAHS

Man's Influence on Freshwarer Ecosystems and
Warer Use (1995). 12d. by Geoffrey Petrs. Walling-
ford: Internarional Association of Hydrological Sci-
ences. 280 pp. (1a11s Pub. No. 230)

IAHS Press, Institute of Hydrology, Wallingford, Oxford-
shire 0X [0 8BB, UK.

IAl

Reports of Workshops to Develop che Scientifie
Agenda of the Inter-American Institute for Global
Change Research (1995): EI-Nifio-Southern Oscil-
lation and Interannual Climare Variability. 56 pp:
High Latitnde Processes. 59 pp.; Scientific Devel-
opment, |68 pp.|

Paul Filmer, [Al Secretariat, National Science Foundation,
Suite 705, 4201 Wilson Boulevard, Arlington, VA 22230,
USA

ra

The Land Use Darabase (1995). A knowledge
based software program for structured storage and
retricval of user-defined land use data sets. 90 pp,
[Manual and diskette for Mg Dos]

International Institute for Aerospace Survey and Earth
Sciences, 350 Bd. 1945, PO Box 6, 7500 Enschede, The
Nethetlands
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