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|  What is Global Change?

The term ‘global change’ has evolved since it became popular in the 1970s. From first
referring to change in international social, economic and political systems, it has come to
mean global environmental change, covering systemic and cumulative changes. What part
does mankind play in these changes? The Manager of the Core Project on Land-Ocean
Interactions in the Coastal Zone, Dr. John Pernetta, analyses the IGBP approach.
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uring the 1970s the social sciences
community adopted the term ‘global
change’ toreferto changes in international
social, economicand political systems, par-
ticularly with regard to concerns about
international security and decreases in the
quality of life. The first use of the term was
essentially therefore anthropocentric.

During the 1980s a geocentric use was
adopted by the natural scientists to
encompass global environmental chang-
es - changes in the Earth’s atmospheric,
biological, geological and hydrological
systems. This geocentric view of global
change appears to involve two scparate
but related usages:

Systemic changes are seen as those
which occur throughout a global compart-
ment of the Barth system, with the often
quoted examples of rising CO, in the at-
mosphereand global warming; global mean
sea-levelrisc; and depletion of stratospherie
ozone.
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Cumulative changes are those which
take place at discrete locations around the
globe, but when combined have ‘global’
importance; often quoted examples are
acid rain, deforestation, desertification and
other processes leading to changes in the
biosphere which alter its capacity to store
CO, A coastal example of such change
would be eutrophication leading tochanges
in carbon flow and sequestration with con-
sequences for the global carbon cycle.

As its name suggests, the International
Geosphere-Biosphere Programme (1GBP)
takes a primarily geocentric and systemic
view of global change, although Land-
Ocean Interactions in the Coastal Zone
represents par excellence a Core Project
addressingcumulative changesinadefined
spatial domain. IGBP measures the ‘global
importance” of cumulative changes in de-
ciding whether or not a topic deserves
inclusion in the core projects by assessing
the feedback between the actual change

and the global system. 'I'he observable
decline in marine, bony fish biomass, or
increasing contamination of coastal waters
with heavy metals, Polychlorinated
Biphenols (PCB’s), and pesticides, whilst
they have undoubrted local impacts are
anthropogenically driven changes which
cannot presently be demonstrated to have
a feedback on the Earth system. They are
therefore not topics included within the
1GBP rescarch agenda.

he separation of so-called systemic
changes from cumulative changes is mere-
ly one of temporal and in some instances
spatial distance which separate cause and
effect. Feedback from the geocentric per-
spective is measured on temporally limit-
ed and spadally defined scales. Ozone
depletion is actually a cumulative change,
in that it results from release of Chlo-
roFluroCarbons (CFC’s) at discrete loca-
tions around the globe, but its impact on
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the Earch system is observed in a single
environmental compartment - the strato-
sphere - within a short period of time -
years - hence it is for the purposes of these
dcfinitions, systemic.

The short time-lapse between cause
and cffect in this example reflects the
comparatively rapid mixing and diffusion
processes in the atmosphere, and its com-
parative uniformity and homogencity. This
contrasts with the oceans which are highly
stratified, physically divided into compart-
ments of different scales (occan basins,
semi-enclosed seas, abyssal depths, and
continental shelves, amongst others), and
in which the mixing and diffusion process-
es are much slower, decades to centuries.
Demonstrating cause and cffect when the
two are separated by long time periods is
clearly more difficult than in the casc of
short term reactions of the Earth system to
anthropogenic forcing. Nevertheless, the
importance of such longer-term interac-
tion cannot be ignored, as recognised by
the climate modelling community, in its
currentendeavours to build coupled ocean-
atmospheric Global Circulation Models.

I'he overall aim of the IGBP 1s:

“To describe and understand the interactive
physical, chemical and biological processes
that regulate the total Earth system, the
unique environment that it provides for life,
the changes that are occurring in this sys-
tem, and the manner in which they are
influenced by human actions.”

entral to the theme of the IGBP there-
fore is the interaction between chemical,
physical and biological processes. Most
biological subsystems are relatively com-
plex in that they contain numerous indi-
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viduals, species and populations cach with
their characteristic metabolic rates, life
styles and life expectancies. Changes in
oncspecies effectchanges in other species
in the same community to varying de-
grees, depending on the relationships be-
tween the species concerned. Changes in
the abiotic environment affect different
species differently, hence altering the bal-
ance between the different species in the
biotic community as a whole, and from the
geocentric view of global change, altering
the role of the biological subsystem in
biogeochemical cycles. The buffering ca-
pacity of biological systems in terms of the
slowness of their response to chronic or
low levels of external forcing, causes de-
lay, or may even mask, the overall system
response. Non-linear responses arc often
characteristicofhiological subsystems. The
difficulties of modelling in the oceanic
realm arc also compounded by the truly
three-dimensional universe which marine
biata exploit compared with the more two-
dimensional universe of terrestrial organ-
isms.

Our capacity to model the processes in
biological systems is extremely limited,
hence our capacity to predict how changes
in physical orchemical limiting factors will
affect the biological compartment directly
and alter its role in global cycles is corre-
spondingly limited, as is our ability to pre-
dict the impact of changes in one biologi-
cal compartment due to human use of that
compartment. We cannot say definitively
therefore that the present decline in tele-
ost biomass in the world’s coastal oceans
does not feedback on global biogeochem-
ical cycles and hence the earth system as a
whole. Equally, we cannot prove that it
does. The Scientific Committee of the
IGBP has placed lower priority on resolv-

Anthropogenic change
in the coastal areas is intense since:

«  That is where the majority of people presently reside, resulting in comparatively high

existing population densities

+  Rates of growth in coastal populations are usually greater than rates of growth in land
areas due to migration of permanent residents

«  Most international tourism is coastal

«  90% of land-based pollution including sewage, nutrients and toxic materials remains in

the coastal ocean

*  Much of the fertile agricultural land in tropical countries is coastal, hence land-use and
cover change are most intense in coastal margins

+  Earlier this century anthropogenically driven flux of seciment from land to ocean ex-

ceeded natural rates of flux

= On continental scales the rates of sediment flux is now considerably reduced, due to
dam construction and large scale irrigation schemes (a reversal of previous trends)

*  The anthropogenic flux of dissolved nutrients from land to coastal ocean is now equal
to and in some areas greatly in excess of the natural flux

ing this uncertainty than on addressing
other more pressing issues.

Given thatthe anthropogenicinputs of
nutrients, particularly nitrogen and phos-
phorus to the oceans, are now cquivalent
to and in some arcas exceed the natural
rates of transfer from land to occan, and
givenalso that the main limiting factors for
primary production in the marine environ-
ment are gencrally nitrogen and phospho-
rus, changes to the rate of carbon fixation
in coastal waters and hence temporary and
perhaps permanent scquestration of car-
bon must be oceurring - or are they? T'he
question cannot be definitively answered
at present simply because data concerning
the role of coastal oceans in the undis-
turbed carbon cycle are inadequate to pro-
vide a baseline against which to measure
change in the coastal carbon cycle. Hence
‘global change’ due to these changesin the
role of the coastal subsystem in the global
carbon cycle cannot be quantified. We do
not know whether the world’s coastal
oceans are being changed from systems
with predominantly internal eycles of pro-
duction and consumption (the presumed
pre-industrial condition) to systems which
are based more on external inputs of or-
ganic carbon. This is one of the process
issues which is to be addressed by LOICZ
and hence has been given priority by IGBP.

he geocentric view of global change
views humans as a driving force of change.
Mence, for example, CO, emissions are
calculated in relation to human population
numbers and fossil fuel consumption, thus
providing input data to the models of the
anthropogenically disturbed carbon cycle.
Theanthropocentric view of global change
considers environmental or Earth system
changes as one of many drivers of social
and economic change, for example, defor-
estation or desertification are measured in
terms of changes in land quality and pro-
ductivity and hence as driving forces of
social and economic change and migra-
tion.

But the two views (the natural and
social science perspectives) as exempli-
fied by the IGBP and the Human Dimen-
sions of Global Environmental Change
(HDP) are merely the two halves of a
feedback loop which cannot be consid-
ered, analysed, or understood independ-
ently of one another. IGBP and HDP are
jointly trying to address this issue of mutu-
al feedback, through the development ofa
co-sponsored Core Projecton land-use and
cover change, LUCC. This Core Project
aims to address both sides of this relation-
ship, while recognising the importance of
humans as drivers of change since this




direction of forcing is dominant at this
point in human history. The impact of
changes in vegetation cover, a5 4 conse-
quence of anthropogenic changes in land-
usc, on the Rarth system, is apparently a
‘given’since itisassumed that these chang-
cs alter the biospheric storage of carbon.
'I'he systemic basis for inclusion of LUCC
in IGBP is therefore obvious.

Economic and social impacts of global
change on coastal systems (Focus 4 of the
LOICZ science plan) represent another
area in which the interplay: between the
natural and social sciences; between HDP
and IGBP; between the anthropocentric
and the geocentric; and between systemic
and cumulative views of how global change
is occurring, "T'he logic for the inclusion in
an IGBP project of what is, in the view of
many natural scicntists, essentially a social
sciences focus is based on the importance
of coastal zones both to human popula-
tionsand to global biogeochemical cycling.

Thel.OICZ science plan (IGBP, 1993)
defines for the purposcs of this Core
Project, the coastal zone as:

“extending from the coastal plains to the
outer edge of the continental shelves, ap-
proximately matching the region that has
been alternately flooded and exposed dur-
ing the sea level fluctuations of the late
Quaternary period”.
D
" Wegarding changes in the coastal zone
that are driven by changes to the Farch
system, theory suggests that global warm-
ing will result in a rise in global mean sea
level, hence coastal areas will be impacted
by potential changes not only to the cli-
mate system but to sea level. T'he poten-
tial impacts of environmental changes on
humanity may therefore be greater in this
compartment of the geosphere-biosphere
system than in many other arcas of the
surface of the globe, since the range of
geocentric drivers of change includes not
only ¢limate change in the broadest scnse
of changes in temperature, rain fall and
wind regimes, butalso includes changes in
ocean climate, stcorminess, and flooding,

At the same time, anthropogenically
driven change is arguably more intense in
coastal areas than elsewhere on the surface
of the globe (Box 1).

We must conclude therefore that the
primary driving forces for immediate
change (years to decades) in the coastal
domain are directanthropogenicinfluenc-
es, but that longer term changes (decades
to centuries) may be driven by environ-
mental system changes (climate and sea
level). Furthermore, we cannot quantify at
regional or global scales, the impacts of
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Flooded coastal area
in The Netherlands

anthropogenically driven change in coast-
al systems, and hence cannot describe the
scale and in some instances the acrual
direction of changes to the Earth system
which result from anthropogenically driv-
cn cumulative changes in biosphere-geo-
sphere elements of the coastal domain.
Ilence the obvious need for LOICZ to be
involved in the scientific investigation of
anthropogenically driven coastal changes
and theirimplications for global Earth sys-
tem functioning.

It is in this arca of LOICZ rescarch in
general, and in economic and social im-
pacts of global change on coastal systems
in particular, that some confusion exists
concerning the more specific objectives of
LOICZ. This confusion arises from the
fact that the science of anthropogenical-
ly driven change is often confused with
the management of the immediate con-
sequences of these changes. LOICZ rc-
search is concerned with the science of
anthropogenically driven change in coast-
al systcms.

T'he argument is often advanced that
rescarch on the anthropogenic driving fore-
es of change belongs to the domain of the
social sciences rather than as a component
of the [.OICZ Project, which is primarily
concerned with biogeochemical processes
and the role of coastal systems in these
processes. The corollary of this argument
is that LOICZ should merely take the
outputs of the LOICZ natural sciences
research on geocentric change and use this
as input for data for their models of social
change.

Whilst these arguments are superfi-
cially actractive in that they simplify the
lines of responsibility and place defined

limits on the research domain ofeach com-
munity, they are in reality specious, since
the temporal scales over which the two
driving forces of coastal change operate are
different, the spatial scales are different,
and the whole is almost certainly grearer
than the sum of the pares. In reality, the
way in which natural and social science
data are collected and models constructed
independently of onc another, precludes
their easy integration or assimilation by
each research community. There is there-
fore a need to engage both rescarch com-
munities simultaneously if the spatial and
temporal domains of both datasets are to
be congruent, and if coupled natural and
social sciences models are to be devel-
oped.

A real intellectual challenge exists
therefore in developing coupled interdis-
ciplinary models which fully integrate both
types of data in describing and ultimartely
predicting the nature of change in coastal
systems. T'he entire feedback loop must
be examined, analysed and described if we
are to understand the role of coastal system
in the Earth system as a whole (the IGBP
and LLO1CZ natural sciences objective), or
to understand the way in which environ-
mental change affects society (the HDP
and LOICZ social sciences objective), or
to manage human activities in the coastal
zone with a view to halting or slowing the
present rates of change, and avoiding or
mitigating the adverse consequences of
global changes (the IPCC and manage-
ment objective).

Dr. John Pernetta, Manager, LOICZ Core Project
Office, Netherlands Institute for Sea Research, NL-
1790 Den Burg, Texel, Netherlands.. Fax: (+31)
2220 694 30
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Deposition of Biogeochemically Important
Trace Species (DEBITS)

An activity of the International Global Atmospheric Chemistry Project (IGAC)

The long-term aim of IGAC is to  develop
models that integrate relevant biospheric and
atmospheric processes for a wide suite of atmos-
pheric species, contributing to a predictive ca-
pability for the atmospheric and Farth systen
as a whole, under conditions of global change.
This is a formidable task that reguires an
integrated and interdisciplinary approach and
a cooperative effort involving many scientists
[from different countries.
IGAC is presently structured as froe region-
al Foci (Marine, Tropical, Polar, Boreal, Mid-
latitude), a Global Focus, and a Fundamental
Focus. Each Focus consists of a number of
Activities which comprise achicoable endeavours
addressing the major IGAC goals and objectives.
Focus 2 of IGAC addresses Natural Vari-
ability and Anthropogenic Perturbations of
Tropical Mtmospheric Chemistry, a topic that
acknowledges the mportance of tropical regions
to global atmospheric chemistry and global
change. DEBITS is one of the four activities in
this vitally imporiant area.

The reasons fora focus on the atmospheric
composition and chemistry of tropical re-
gions have been well articulated in recent
years, and apply equally to many impor-
tant armospheric constituents, They were
given, for example, in Global Change
NewsLetter No. 19, September 1994, in
the pull-out section on ITOY (Interna-
tional Tropospheric Ozone Years), and may
be paraphrased as follows:

1. Urban, industrial and agricultural
growth arc increasing rapidly in the
tropics, bringing with this growth strong
increases in emissions of anthropogen-
ically-derived, reactive, atmospheric
pollutants.

I'he large fluxes of solar UV radiation,
high temperatures and high water va-
pour content of the tropical atmos-
phere promote intense photochemis-
try all year round in this part of the
loweratmosphere. Anthropogenic per-
turbations to this very active chemical
system have the potential to increas-
ingly affect human and plant health,
armospheric acidity, the levels of im-
portant greenhouse species and other
climatically active atmospheric constit-
uents(e.g.,aerosolsand clouds)as emis-
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sions grow.
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3. Decep convection common to tropical
regions can provide a rapid vertical
transport path that causes surface cmis-
sions to be lofted efficiently into the
upper troposphere, so that atmospher-
ic chemical effects of emissions are not
simply limited to the loweratmosphere
buthave a more widespread influcnce,

The initial focus of DEBI'L'S has been on
the atmospheric sulphur and reactive ni-
trogen cycles, which have been highly
perturbed globally by anthropogenic emis-
sions from the power, transport, agricul-
tural and other industries. It makes an
interesting contrast to note that in the last
two centuries human activities have in-
creased the global atmospheric carbon cy-
cle only a few percent, but have increased
the global atmospheric sulphur cycle by
300%; the global reactive nitrogen cycle
has been perturbed in similar fashion.
Itis now widely recognised that conse-
quences of these increases to the atmos-
pheric throughput of reactive S and N
include elevated levels of acidic deposi-
tion, atmospheric haze and photochemical
smog, including increased levels of tropo-
sphericozone. Theinitial implementation
of the DEBI'I'S Activity could notaddress
all these issues, but building on earlier
work undertaken in the SCOPE Project
36, Acidification in ‘I'ropical Countries,

concentrated its first efforts on acid depo-
sition in tropical Asia, the part of the trop-
ics in which economic growth was most
rapid, and where the doubling time for S
and N emissions was as little as 15 ycars
according to some projections. It is now
generally acknowledged that by the turn
of the century the Asian region overall will
clearly dominate over Europe and North
America as the largest source region glo-
bally for S and N emissions.

The Asian Initiative
DEBITS launched the Composition and
Acidity of Asian Precipitation (CAAP) ex-
periment via a planning workshop held in
Singapore in 1991, followed by a progress
meeting held in Bombay in 1993, In trop-
ical Asia where data coverage has been
especially sparse (as in the tropics general-
ly) and local scientifie resources have not
been large, the initial emphasis has been
on rainwater composition measurements
and determination of gascous SO, and NO,
concentrations, the latter using_incxpcn:
sive passive sampling devices of Swedish
origin (‘Ferm’ samplers). Rainwater sam-
ples for chemical analysis are collected
using ‘wet-only’ samplers thatexclude dry
deposition during dry periods.

DEBITS has not been predicated on
short-term process studies, but on the ba-
sis of a need for high quality, multi-year

Emphasis on data quality: wet-only rainwater samplers

1w i 3 L -
and passive gas samplers undergoing a

performance comparison prior to installation at separate field measurement sites
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data records that will provide a continuing
record of the ‘dose’ of atmospheric Sand N
species delivered to the earth’s surface, as
well as a record of temporal changes that
may be interpreted with chemistry/trans-
port models to define the atmospheric ef-
fects of ongoing sccular changes in emis-
sions. Accordingly the DEBI'TS approach
has been, where possible, to seek collabo-
ration with existing measurement programs
and relevant agencies in countries cover-
ing the region of interest, so that long-term
measurement support may be assured. A
consequence of this approach, that must
always attend the coupling together of
disparate contributions to a larger network,
is a strong nced to emphasise data quality,
and quality assurance procedures, to ensurc
compatibility of the different datasets.

Collaboration with other relevant in-
ternational activities is also of considera-
ble importance, both as a means of avoid-
ing duplication, and asa means of ensuring
the wider relevance of DEBITS. A partic-
ularly important connection is that with
the Global Atmospheric Watch (GAW) of
the World Meteorological Organisation.
Many of the people involved in DEBI'L'S/
CAAP arc also involved in GAW.

The CAAP aim of providing a number
of representative data scts from sites spread
broadly across Asia/SE Asia has been diffi-
cult to implement in many countries be-
cause local resources for atmospheric sci-
ences are often severely limited. In a few
cases sced funding has been obrained
(mostly from Swedish and Australian sourc-
es) by DEBITS participants to cnable the
setting up of specific DEBI'T'S/CAAP
measurementsites. The resultis that CAAP
currently is connected, either operational-
ly orasa recipientof data records, with wet
deposition and/or passive gassampling sites
stretching from tropical Australia, through
to Papua New Guinea, Fiji, Indonesia,
Malaysia, India, T'hailand and Hong Kong.

Broadly speaking the results available
to date confirm expectations based on re-
gional emissions densities : deposition of
acidic S and N is low in locations such as
tropical Australia and Fiji, where regional
anthropogenic emissions are small; how-
cverin places such as Hong Kong and west
Java in Indonesia, where regional emis-
sions are high, acidic deposition occurs at
levels comparable with those that have
caused concern in Hurope and north Amer-
ica. Asingular featurc cmerging from these
early results is the conclusion that dry
deposition of acidity often exceeds wet
deposition of acidity, so the often loosely
used term “acid rain” is a misnomer that is
not employed in DEBITS.

At this stage a number of the sites have
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been in operation for a relatively short
time, and data quality issues remain para-
mount. Howeveras time goeson the DEB-
I'l'S datasets will be integrared into newly
emerging regional and global obscrvation-
al databascs against which transport/chem-
ical models must be validated. Some mod-
clling of this type has already commenced
within the DEBI'T'S community. Howev-
erin the main DEBI'L'S will remain fixed
on providing high quality, representative
observational data from tropical regions
not yet well served by other programs,
with a central theme related to acidic dep-
osition. Related questions arc already be-
ing addressed by other IGAC Activitics,
for examples the role of tropical biomass
burningisaddressed by BIBEX, and build-
ing of high quality regional (and global)
emissions inventories is being addressed
by the IGAC Global Emissions Inventory
Activity (GEILA).

The African Initiative

The following stage of development for
DEBITS took place in equatorial Africa at
a highly successful planning workshop in
December 1994 under the joint sponsor-
ship of 1IGAC DEBITS and MEDIAS-
FRANCE (Regional Research Network
for the Mediterrancan Basin and Subtropi-
cal Africa - a Toulouse-based programme
of the National Centre for Space Studies).
A draft plan for the African part of DEB-
I'TS was produced at this meeting (IDAF
- IGAC DEBI'TS AFrica) to initiate for
Africa a network of measurements compa-
rable with CAAP in Asia. A subsequent
focus on central and south America is high-
ly desirable, but has not at present ad-
vanced sufficiently to warrant a planning
workshop.

DEBI'L'S has now rcached the point
where new, high quality data on rainwater
composition, and SO, and NO, concentra-
tions, have begun to emerge for tropical
regions where to date data have been ei-
ther nonexistent, or of questionable qual-
ity. Some of these new dara will be pre-
sented and discussed at the “Acid Reign?
95" Conference in Gothenburg, Sweden,
in June 1995. We believe these new data
will provide further confirmation of the
importance of human expansion in the
tropics as a source of global atmospheric
change, and of the need to obtain an in-
creased quantitative understanding of the
ways in which this change may impact on
regional ecosystemsand global atmospher-
ic chemistry and climate,

Greg Ayers, DEBITS Convenor, Division of At-
mospheric Research, CSIRO, Private Bag |, Mordi-
alloc 3195, Australia. Fax: (+61-3) 586 7600,
Internet: greg.ayers@dar.csiro.au

TRAGNET:
Building a U.S,
Trace Gas Network

In September, 1992 a scientific and
organisational planning workshop was
held at Pingree Park, Colorado to de-
velop a programme to integrate sites
across North America where fluxes of
CO,, CH, and N,O and other trace gas-
es are being made. Concomitantly, the
development and implementation of
quantitative flux models at several geo-
graphic scales was planned. This Trace
GasNetwork (TRAGNE'T') is designed
to fulfill the ULS. contribution to the
worldwide program being established
under the auspices of IGBP/Interna-
tional Global Atmospheric Chemistry
Project (IGAC). The projectrelates par-
ticularly to IGAC Activity 5.2
(TRAGEX), whichisspecificallyaimed
at characterizing trace gas fluxes in the
mid-latitudes. TRAGNE'T, however,
will utilize data from both more north-
ernand more southern locations as well.
In September, 1994, the U.S. National
Science Foundation provided funds to
permit establishment of a ' '"RAGNE'T
activity. Under this program, TRAG-
NET will establish a database and mod-
el analyses to be used in determining
general relationships of trace gas ex-
change across broad environmental gra-
dients in climate, atmospheric deposi-
tion of N, and soils. 'The Nertwork
includes, as a core, many L'TER (Long-
Term Ecological Research) sites and
other long-term research sites where
trace gases are being measured, and
locations where trace gas model devel-
opment is being conducred. Establish-
ment of models and data bases with
which to use the models is being initiat-
ed at the Natural Resource Ecology
Laboratory at Colorado State Universi-
ty as a task of TRAGNET. Persons
conducting trace gas measurements or
modellingof trace gases are encouraged
to participate in TRAGNET,

For information on TRAGNET contact

Arvin Mosier amosier@lamar.colostate.edu
or

Dennis Ojima dennis@nrel.colostate.edu or
TRAGNET office
tragnet@nrel.colostate.edu

‘Natural Resource Ecology Laboratory

Colorado State University, Fort Collins, CO
80523, USA
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Asia and Global Change

Global Change in Asia
and the Pacific

"T'he Scientific Symposium on Natural and

Anthropogenic Changes: Impacts on Glo-

bal Biogeochemical Cycles, which will be

held on 23-25 October 1995, in association
with the Fourth Scientific Advisory Council
for the IGBP (SAC TV), is the second major
international science conference on global
change organised by the Chinese National

Committee for the IGBP in Beijing.

The International Symposium on Glo-
bal Change in Asiaand the Pacific Regions
was held in August 1994 at the Beijing
International Convention Centre, China,
where the Scientific Symposium in con-
junction with SAC TV will take place. It
was organised in association with the Chi-
nese Academy of Sciences, the Chinese
National Committee for the Pacific Sci-
ence Association, and the Chinese Nation-
al Climatic Research Commirtee.

Recommendations on key scientific
issues that should reccive more attention
in the Asian and Pacific region were:

e Past Global Changes. The emphasis
was on data nceds: grearer digitised
dara banks with normalised informa-
tion; a ‘time-slice’ approach with map-
ping of time-slices across intervals of
important changes, quality checks;
comprehensive cxploitation of loess/
palaeosol successionsasaclimate record

=

and as a sensitive climate proxy.

s Global Change Impact and "|'errestrial
Ecosystems needs an international ex-
change on biological studics; multi-
disciplinary cooperation on research,
experiments, monitoring and modcl-
ling; and information sharing;

e Variability ofthe Climate System stud-
iesrequire developmentofvarious cou-
pled climate models, including those
key physical, chemical and biological
processes; studies on multi-scale struc-
ture and interactions; and studies on
predictability, theory and methods of
climate and global change.

e Biogeochemical Cycles and Greenhouse
Gascs studies should address the wrade-off
berween CH, and Nz(); modelling of pad-
dy CI, emission; mitigation of CH, and
N, Oemission;and monitoring background
concentrations of O » CO, N,O, CFC.

e Earthobservations for global change in
the region require strengthening the
application of remote sensing to global
change; and studies on theory and
methods of extracting information and
data from satellite images.

Inaddition todataand information sharing
through international cooperation, partici-
pants called for establishing user-contacts
in related disciplines such as anthropolo-
gy, history, archaeology, geography, mete-
orology, and climatology.

Chinese National Programme
for Global Change Studies

I'he first priority for the programme is
China’scnvironmental problems.''he pro-
gramme will furnish the government with
research results as the scientific basis for
making strategies for the management of
natural resources, economic development
and cnvironmental protection.

China is a significant part of the world
with about one-fifth of the world popula-
tion and more than 5000 years of civilisa-
tion. She has contributed to the changing
global environment in all aspects, benefi-
cial and adverse. The programme there-
fore focuses on those problems which are
notonly important for China, butalso have
global significance.

The life-supporting environment in Chi-
na responds to changes in external condi-
tions and load-bearing capaciry which are
characterized by complexity, variability,
perindicity, sensitivity, and fragility. Be-
cause of its large portion of the world’s
population, China’s environment and the
damage it has sustained due to human
actions have a global impact.
The major environmental problems in
China are:
e  The emission of trace gases and the
resulting greenhouse effect
e Droughrand fresh water shorrage
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Distribution of characteristic vegetation paterns in China under

current climate (1951-1980)

|, temperate desert; 2, temperate steppe; 3, Qinghai-Tibetan alpine vegetation: 4, cold-temperate coniferous forest; 5, temperate mixed
coniferous broadleaf forest; 6, temperate deciduous broadleaf forest: 7, subtropical evergreen broadleaf forest: and 8, tropical rain forest

Characteristic vegetation patterns in China under projected cli-
mate change by composite GCM scenatio for 2050

Wang and Leemans, 1992. Climate Change duie to the Greenhouse Effect and its Implications for China (WWF, Londan) |
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Vegetation damage, particularly with
regard to industrialisation and urbanisa-
tion, deforestation and over-grazing
Soil erosion and land deterioration

Based on the characteristics of the ccological
environment and on the problems faced in
China, the basic scientific issues that will be
addressed are: sources and sinks of trace
gases; global and climatic changes; the role
of changing land-use patterns in global
change; transitional zones of climate and ec-
osystems in global change; global change im-
pact studies: and past global change records.

he first objective of the narional pro-

gramme is to describe and betrer under-

stand the ecological environmental changes

in China by studying the interactions be-
tween the components of the Earth system,
the interactive physical, chemical and bio-
logical processes and the man-induced and
natural global changes. The second objec-
tive is to detect in sensitive zones (those
arcas that are rransitional zones between
vegetation and biomes with different tem-
poral and spatial scales) the early signals of
significantenvironmental changes on a time
scale of decades and centuries; and finally to
furnish the research results to decision mak-
ers as the scientific basis for the manage-
ment of natural resources, economic devel-
opment, and environmental protection.
Research results are expected:

To evaluate where we are now in the
history of environmental evolution in
Chinaand to assess the impact of human
activities

I'o detect the early signals and features
of abrupt environmental changes

To understand the major processes of
environmental changes, with a focus on
the role of biological processes in climate
change and hydrological cycles

I'o develop a methodology for project-
ing large-scale features of environmen-
tal changes in China over the next 20-50
years.

or further reading, refer to Glabal Change

Report (No. 1), First report of IGBP-related
studies in China, edited by Ye Duzheng and
Chen Panquin, published by the China Me-
reorological Press in 1994. This report out-
lines the background, planning principles
and current status of global change research,
providing a base for further understanding
China and conducting international cooper-
ation on global change issues

Pangqin Chen, Bureau of Coodinative Develop-
ment for Nature and Society, Chinese Academy of
Sciences, 52, Sanlihe Road, Beijing | 00864, China.
Fax: (+86-1) 851 1095, E-mail:
chenpq@bepc2.iehp.ac.cn

People and Places

Pamela A. Matson, Vice-Chair of the
International Global Atmospheric
Chemistry Project (IGAC), has been
elected member of the US National
Academy of Sciences.

\

Pamela A, Matson

Pam Matson is professor in the Envi-
ronmental Science, Policy and Manage-
ment Department at the University of
California. Her research has focused on
the effects of natural and anthropogenic
disturbances on biogeochemical cycling
and trace gas exchange in topical ccosys-
tems. She has developed an ecological-
ly-based global budger for the green-
house gas nitrous oxide, and has provided
evidence that land-use change and agri-
culturalintensification in the tropics may
contribute significantly to the increas-
ing atmospheric concentration of that
and other gases. She is now working to
examine interactions between managed
and natural ecosystems, and to examine,
with a multi-disciplinary team, the eco-
nomic drivers and environmental con-
sequences of land-use decisions in the
developing world.

Prof. Matson is a member of the
NAS Committee on Atmospheric Sci-
ences, chaired by William L. Chamei-
des, Convener of the IGAC Acrivity on
Mid-Latitude Ecosystems and Photo-
chemcial Oxidants.

Othermembers of NAS active in the
IGBP are Edward A. Frieman, Chair
of the US National IGBP Committee,
and Chair of the NAS Board on Global
Change, and Thomas F. Malone, who
was instrumental in the initial creation
of a Geosphere-Biosphere Programme.

BAHC has moved!

The BAHC Core Project Office moved to
the Potsdam Institute for Climate Impact
Rescarch (Germany) on 1 March.

I'he Potsdam Institute (PIK - Potsdam-
Insticut fiir Klimafolgenforschung) was cre-
ated in 1992 by the German Ministry for
Science, Rescarch and Culture of the State
of Brandenburg and the Federal Ministry
for Rescarch and T'echnology. Lts basic mis-
sion is to investigate the consequences of
global climate change as a paradigm for the
unfolding fundamental crisis between the
ccosphere and humaniry.

An ‘holistic’ perspective of system Earth
is envisaged, based on integrated models
taking intoaccount the intensive long-range
interactions between atmosphere and oth-
crnatural spheres (hydrosphere, biosphere,
pedosphere). Thisalsoapplies to feedbacks
between global change and the anthro-
sphere (cconomic, social and political reac-
tions, such as change in land-use or provi-
sions to reduce greenhouse gas emissions).
PIK has set up its research groups as a
matrix so thar interactions will take place
between disciplines. Climate is central to
this matrix and is surrounded by groups
working on Global Change and Natural
Systems, Global Change and Social Sys-
tems, Integrated Systems Analysisand Data
Computation.

PIK sees itself as acting as an integrator
of research across disciplines and at various
temporal and spatial scales. T also envisag-
esitselfasa‘virtual’ centre in which nation-
al and international rescarch cooperation in
such fields as metcorology, ecosystem re-
scarch, environmental technology, resource
economics, and environmental sociology
are welcomed.

The Vice-Chair of the BAIC Scientific
Steering Committee, Dr. Alfred Becker,
is a member of staff in PIK in the Global
Change and Natural Systems group, head-
ed by Prof. Wolfgang Cramer (GAIM
Task Force member and GCTE activity
leader). Prof. Hans-Joachim Schellnhu-
ber, the Director of P1K, is a memberof the
Global Change Council of the Federal Gov-
ernment of Germany.

Contact Information:

Helen Lee, Director, BAHC Core Project Office,
PIK, Telegrafenberg, D-14473 Potsdam, Germany.
Tel: (+49-331) 288 2543

Fax: (+49-331) 288 2600

E-mail: bahc@pik-potsdam.de
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Progress Report on Free-Air CO, Enrichment (FACE)

Wheat Experiments

Bruce A, Kimball, Paul . Pinter, Jr., Gerard W. Wall, Douglas J. Hunsaker, Richard L. Garcia, and Robert L. LaNorte
11.8. Water Conservation Laboratory, Agriculcural Research Service, USA

Research that contributes to achieving [GEP
scientific objectives is carried out in different
projects all over the world.  Results of core
research - that which addresses global-scale
obyjectives - of particalar importance for wheat
are gioen here.

wo free-air CO, enrichment (FACE)
experiments were conducted at Maricopa,
Arizona on the wheat ecosystem from
December 1992 through May 1993 and
again from December 1993 through May
1994 (Fig. 1). Devoid of walls, the FACE
approach cnabled the effects of elevated
levels of CO, to be studied under natural
field conditions. Because it is so vital to
predictthe effects of the increasing atmos-
pheric CO, concentration on vegetation
and ecosystems in general and especially
on wheat, the world's most important food
crop, these experiments have been desig-
nated as Core Rescarch for the Global
Change Terrestrial Ecosystems (GCTIE)
Core Project. They contribute to GC'TE
Focus 1, both Activity 1.1, "Effects of El-
evated CO," and Activiey 1.3, "Effect of
Changes in Vegetation on Water and En-
ergy Fluxes." The experiments especially
contribute to GCTE Focus 3, Activiry 3.1,
"Effeets of Global Change on Key Agro-
nomic Species,” in this case the GC'T'E
Wheat Network.

The FACE apparatus was designed by
personnel from Brookhaven National Tab-
oratory (ITendrey, 1993; Dugasand Pinter,
1994). It consists of four toroidal plenum
rings of 25 m diameter constructed from
30-cm irrigation pipe (Fig. 1). The rings
had 32 2.5-m-high vertical vent pipes
spaced at intervals around the periphery.
Air enriched with GO, was blown into the
rings and exited through holes at various
elevations in the vertical pipes. Each ver-
tical vent pipe had an on/off valve at its
base. Wind direction, wind speed, and
CO, concentration were measured at the
center of cach ring. A computer control
systemused wind direction information to
turn on only those vertical pipes upwind of
the plots, so that the CO,-enriched air
flowed across the plots, no matter which
way the wind blew. The system used the

wind speed and CO, concentration infor-
mation to adjust the CO, flow rates to
maintain 550 ppm by volume CO, coneen-
tration across the FACE rings. Four match-
ing Control rings at ambient CO, (abourt
370 ppm) but with no air flow were also
installed the field.

In addition to the two levels of CO,,
there were ample (Wet) and limiting (Dry)
levels of water supply applied to separate
halves of cach ring in a split-plot design.
The water was supplied through a subsur-
face drip irrigation system. The Wet or
well-watered plots reccived 100% replace-
ment of potential evapotranspiration (ad-
justed for rainfall), with irrigations being
initiated when 30% of the available water
in the rooted zone was depleted. The Dry
orwater-stressed plots received 50% of the
amountapplied to the Wet plots, With two
levels of water supply and two levels of
CO, cach replicated four times, there were
a total of 16 plots.

ifty scientists from 25 differentresearch
organizations in 8 countries have partici-
pated in these experiments, We are grate-
ful for the contributions of our many col-

laborators; however, there are too many to
acknowledge individually in this brief re-
port. All together, our measurements in-
clude:leafarea, plant height, above-ground
biomass plus roots thatremained when the
plants were pulled, apical and morpholog-
ical development, canopy temperature,
reflectance, chlorophyll, light and water
usc efficiency, energy balance, evapotran-
spiration, soil and plant elemental analy-
ses, soil water content, sap flow, root bio-
mass from soil cores, photosynthesis,
respiration, stomatal conductance, leaf
water potential, carbohydrates, photosyn-
thetic proteins, antioxidants, phenolics,
stomatal density and anatomy, digestibili-
ty, decomposition, grain quality, soil CO,
fluxes, and changes in soil C storage as
inferred from soil and plant C isotopes,
Several collaborating whear growth mod-
ellers plan to utiliese our data for valida-
tion, along with other data obtained at
other locations in the GC'I'E Wheat Net-
work.

This rescarch was supported by the
Agricultural Research Service, U. S. De-
partment of Agriculture, including the ULS.
Water Conservation Laboratory, Phoenix,

Figure |,

View of one of the free-air CO, enrichment rings on |9 March 1993, during the 1992-3
FACE Wheat Experiment at the University of Arizona, Maricopa Agricultural Center,

Maricopa, Arizona, USA.




Arizona; the Grassland Soil and Water
Research Laboratory, Temple, Texas; and
the Plant Stress and Protection Group,
Gainesville, Florida. Operational support
was also contributed by the Potsdam Insti-
cute for Climate Impact Research, Pots-
dam, Germany; by the NASA Goddard
Space Flight Center, Greenbelt, Mary-
land; by the Natural Resource Ecology
Laboratory, Colorado State University, Ft.
Collins, Colorado; and by the Department
of Soil Science, University of Alberta, Ed-
monton, Alberta, Canada. We also acknowl-
edge the helpful cooperation of the staffat
the University of Arizona, Maricopa Agri-
cultural Center. The FACE apparatus was
furnished by Brookhaven Narional Laba-
ratory.

It is beyond the scope of this report to
review the resules obtained by the numer-
ous workers, and in many cases the analy-
ses are not complete. Briefly however,
wheat responded much differently than
the cotton we had studied previously. The
cotton increased its growth and yield about
40% with enrichment to 550 ppm at both
ample and limited supplies of water
(Mauney ct al., 1994),

In contrast, the wheat had little above-
ground growth response to elevared CO,
carly in the season in January when tem-
peratures were cool. ‘U'hen as tempera-
tures warmed into spring, the FACE plants
grew about 20% more than the Control
plants at ambient CO, both above- and
below-ground. In contrast to many labora-
tory experiments, there was little acclima-
tion of photosynthesis. Instead, we found
that clevated CO, increased daily net can-
opy phncosynthc.;is by averages of 19 and
44% for the Wet and Dry treatments, re-
spectively, over mostof the 1992-3 season.

Then, in May a surprising thing hap-
pened. ‘I'he FACE plants matured and
senesced 7-10 days earlier than the Con-
trols. The FACE plants averaged 0.6°C
warmer than the Controlsall season longin
the well-watered plots, and we speculate
that this temperature rise contributed to
the earlier maturity. Because of the accel-
eration of sencscence, there wasa shorten-
ing of the duration of grain filling, and
consequently, there wasa narrowing of the
final biomass and yield differcnces (Fig.
2). For both the 1992-3 and 1993-4 grow-
ing seasons, the mid-season growth advan-
tage of FACE of about 20% shrunk to
about 10% in the Wet plots, while the
differences remained at about 20% in the
Dy plots (Fig. 2).

Thus, the increasing atmospheric CO,
concentration should be beneficial to fu-
ture agricultural production, especially to
indeterminate woody crops like cotton
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Figure 2. Grain yields from the 1992-93 and 1993-94 FACE Wheat experiments at ambiant
control (about 370) and FACE (550 ppm) levels of CO, and at Wet (well-watered) and Dry
(water-stressed) levels of irrigation. Numbers in parentheses refer to percentage stimulation

by elevated CO..

growing in warm climates, provided water
supplies do notchange significantly. Cool-
scason determinate herbaceous crops like
wheat probably will benefitalso, but notas
much. Yet, a 10% increase in yicld under
well-watered conditions with enrichment
to 550 ppm would be quite important, and
furthermore, a 20% increase in wheatyields
under dry conditions would go far toward
compensating for any future decreases in
precipitation.

Inaddition, the energy balance and the
sap flow data showed decreases in eva-
potranspiration of about 10% in the Wer
plots. The soil water balance measure-
ments showed similar trends, alchough the
differcnees were not statistically signifi-
cant. Thus, irrigation requircments may
be somewhat reduced for future wheat
production, provided climate changes are
minimal.

FACE wheat experiments at ample
and limiting supplies of soil nitrogen will
be conducted in 1995-6 and 1996-7 in the
same field at the Maricopa Agriculrural
Center. The experiments will be funded
by the U.S. Department of Energy through
a grant to the University of Arizona. U.S.
Water Conservation Laboratory personnel
will continue to be major collaborators on
the project and will help with manage-
ment. ‘I'o prepare for these upcoming ex-
periments, the FACE field at Maricopa
has been planted with a crop of oats which
will be green chopped and removed from
the field in order to withdraw as much
nitrogen as possible from the soil. During

the summer of 1995, new drip irrigation
tubing will be installed, and the plots will
be moved about 30 msouth of their present
locations. We plan to plant on 27 Novem-
ber 1995 or shortly thercafrer. For more
information, contact the authors abave or
Dr. Steve Leavitt, T'ree Ring Laboratory,
University of Arizona, Tucson, Arizona
85721.

for more information contact:

Bruce Kimball, Research Leader, US Water
Conservation Laboratory ,US Department of Agri-
culture, Agricultural Research Service, 4331 East
Broadway, Phoenix, Arizona 85040, USA. Fax:
(+1-602) 379 4355, e-mail:

bkimball@water 1.uswel.ars.ag.gov
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Promoting Informed Action
Through Sound Advice on Global
Environmental Change
Founded in 1985 under the auspices of
the Royal Society of Canada, the Canadi-
an Global Change Program (CGCP) has
evolved intoan interdisciplinary and mul-
ti-agency network that spans the country.
T'he CGCP brings together scientists and
other specialists from many disciplines in
the sciences and humanities to plan inter-
disciplinary rescarch, assess the signifi-
cance of this research in a policy context
and communicate the implications to its
targetaudiences. 1'he CGCP is character-
ized by its independent, non-governmen-
tal status and its combined treatment of
the natural and human dimensions of glo-

bal change.

I'he CGCP’s operational framework is
shown in Figure 1. The Program is gov-
erned by a Board of Directors composed of
senior decision makers from government,
industry and non-governmental organisa-
tions, as well as leading academics. Con-
tributing to the Board arc Research/Poli-
¢y and Communications Committees
concerned with Program content and ac-
tivity. I'he Research/Policy Committec is
also the Canadian National Committee
(CNC) for the IGBP. Reporting to the
Research/Policy Commitree are anumber
of rescarch pancls and project teams. An
Ottawa-based Secretariat of five people
supports the entire framework.

The Canadian Global Change Program

by Dave Henderson, Information Coordinator, Canadian Global Change Program

W"

The CGCP is working both alone and
with partners to ensure that the best possi-
ble knowledge about global change can be
transformed into options for policy deci-
sions and is communicated effectively to
all sectors of society, encouraging lifestyle
changes that facilitate sustainability.

In keeping with this orientation, Panel
reports have examined a varicty of issues
important to Canadians, including lake
acidification, options for greenhouse gas
emission reduction, data and information,
and long term ecosystem research and
monitoring. Ongoing communications of
interim and final global change research
results occurs through the CGCP’s news-
letter, DEL'TA, and by publishing and
distributing research plans, reports, short
issue bulletins and educational materials
and teachers’ guides.

This year the Program has undertaken
a number of new initiatives. They include
the integration of global change concerns
into environmental assessment (a project
undertaken with the Canadian Environ-
mental Assessment Agency and the Inter-
national Study on the Effectiveness of
Environmental Assessment), a water is-
sues forum with the Canadian Water Re-
sources Association, and a study examin-
ing transportation and climate change with
the Ontario Round l'able on Environment
and Economy.

On a broader scale, the CGCP’s new
strategic plan focuses the Program on the

Figure |
Councll of the Opel‘ational frameworl
b g of the Canadian Glabal
Change Programme.
The Research/Policy
& Committee of the
2 CGCP Board acts as
CGCP Board of Directors : the Cana‘dlan National
— : Committee for the
flesearch/Policy; Communications o IGBP.
» The Chair of this Com-
i, . " mittee is Dr. William
Leiss
Resenrch Pallcy Speclal
Panels Panels Projects
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following interrelated thrusts:

Research Assessment and Policy Options
Assessing outcomes of research in high
impact areas to provide policy options for
decision makers; identifying knowledge
gaps, filling them and developing oppor-
tunities for Canadians internationally; pro-
viding state of the art reviews of Canadian
global change research.

Research Planning and Collaboration
Integrating global change research; en-
hancing Canada’s role in international re-
search programmes; creating mutually
beneficial partnerships.

Information Management

Managing and brokering information on
global change activities and expertise; de-
veloping products and services tailored to
needs; maintaining a global change infor-
mation resource centre,

IGBP & Related Activity in Canada

The CGCP does not fund global environ-
mental rescarch - its focus is on providing
support for research planning, effective
projectintegration and communication of
results. Working closcly with the Canadi-
an Climate Program, which houses the
Canadian National Committee for the
World Climate Research Program
(WCRP), the CGCP supports global
change research planning by encouraging
activities that are multi-disciplinary and
multi-sectorial in composition and are of
relevance to Canadians. Effective inte-
gration with other acrivities is accom-
plished by CGCP representation at the
Canadian National Committee or man-
agement level of rescarch projects.

In addition to supporting its own re-
scarch panels, the CGCP works with part-
ners to support several IGBP core activi-
ties in Canada, including the following:

IGAC

The Canadian National Committee for
the International Global Atmospheric
Chemistry (IGAC) project resides with the
Canadian Institute for Rescarch in Atmos-
pheric Chemistry (CTRAC) located at York
University in Toronto. CIRAC is a part-
nership of 50 industries, consultants, fed-
eral and provincial agencies and universi-
ties across Canada with interests in issucs
related to atmospheric chemistry.




JGOFS

Presently in its third year of operation, the

Canadian National Committee for the Joint

Global Ocean Flux Study (JGOFS) over-

sees the major directions of this core-IGBP

project. During the first three years (Phase

1), the project focused on gas exchange at

sea level; transformations and transport of

carbon in the water column and the burial
of carbon in the sea floor. Among principal
accomplishments in Phase | are:

e advances in understanding the bio-op-
tical propertics of seawater that have
led to improved estimates of phyto-
plankron production from spectral in-
formation

e extrapolation of local measurements in
the North Atlantic to estimates of ba-
sin scale productivity

s extensive benthic measurements lead-
ing to a realistic diagenetic model of
processes that control carbon burial in
continental margin sediments

o results of in witre studics showing strong
enhancementofdiatom production from
iron enrichment in the North Pacific

o modelling of mixed layer dynamicsand
zooplankton grazing that provides an
understanding of why the spring phy-
toplankton bloom is a prominent fea-
ture of the North Atlantic but not the
North Pacific

e modelling of new production in the
Equatorial Pacific from measurements
of the surface heat flux and the decp-
water nitrate-temperature relationship

* understanding contrasting trophic and
carbon exportcharacteristics atstations
within the Gulf of St. Lawrence in
terms of hydrodynamic conditions.

Canadian JGOTS is in the process of ap-

plying for Phase I funding to continue the

project. Phase 1T includes plans for both a

comprehensive study of the biogeochem-

istry of carbon in the Northeast Pacific,
and modelling of results from Phases [ and

11 (as well as other sources) to place these

in a global context. T'he Secretariat is lo-

cated at Dalhousie University in TTalifax.

LOICZ

During its founding workshop in October
1994 the Canadian National Committee
for the Land-Ocean Interactions in the
Coastal Zone (1.O1CZ) project identified
the Arctic as the major focus fora Canadian
contribution to the global core program. A
Science Plan will be formulated over the
next tew months and meetings with Inuit
leaders will take place in March. Climate-
induced change in the timing and duration
of ice and snow cover in the coastal zone is
expected to have a fundamental impact on
the economy and social activity of the com-

munities located in northern coastal areas.
Additional CGCP activities that arc
closely related to the goals of the IGBP are:

BOREAS

The Boreal Ecosystem-Atmosphere Study
(BOREAS) is a large multi-disciplinary
study that intends to understand the inter-
acrions between the boreal forest and the
atmosphere to clarify their roles in global
change. The BOREAS tcam consists of
principle investigators from the U.S.,, UK.,
Canada, France and Scandinavia. Five
major data collection programs took place
in 1994 - cold snow (February: hydrology
and remote sensing of snow); snow melt
(April - remorte sensing, hydrology and
trace gas measurements) and three grow-
ing seasons (May-June, July-August and
Seprtember). The calibration and testing
of these data are currently under way.
BOREAS is an activity sponsored by the
WCRP program on Global Energy and
Water Cycle Experiment’s (GEWEX) In-
ternational Land Surface Climatology
Project (ISLSCP), as well as other organi-
sations.

PACT
Palaeoecological Analysis of the Circumpo-
lar Trecline (PACT) is a five-year project
that has been undertaken by a multi-disci-
plinary team of Canadian and Russian re-
scarchers to study the Holocene history of
the northern treeline. The field compo-
nent of PACT involves securing lake sed-
iments, peat, sub-fossil wood and tree ring
cores from sites across northern Canada
and Eurasia to document the changes in
the treeline position. PACT members are
also involved in synthesizing data from
other studies and to this end, close linkag-
es are emerging between PACT, the Na-
tional Science Foundation’s (NSF) Palae-
oclimates of Arctic Lakes and Estuaries
(PALE) and PAGES Programs.

In addition to theircontributions to the
IGBP core and related activities, Canadian

Claude Lefrangals

rescarchers continue to play importantroles
in the evaluation of the IGBP and the
development of its research agenda,
Primary funding for the CGCP comes
from the Canadian government’s Green
Plan. Other sources support the Program
ona project basis. I'he Richard Ivey Foun-
dation is a generous supporter of the
CGCP’s environmental education pro-
gram. A strategy is under way to broaden
this funding base, and to move to a ‘fee for
scrvice’ organization,
Dave Henderson, Information Coordinator,
CGCP, c/o The Royal Society of Canada, P.O. Box
9734, Ottawa, Ontario KIG 5]4; tel: (+1- 613)
991-5640; fax: (+1- 613) 991-6996; E-mail:
dhenders@rsc.ca.

Global Change Television

Series Receives New York

— Tl

Festivals Award

The NASA Langley Rescarch Center, Old
Dominion University, and the Virginia
Space Grant Consortium reccived medal-
list honours for the television series *Mis-
sion EarthBound' atthe International New
York Festivals Awards Comperition for
Non-Broadcast Mediaand Television Pro-
grams and Promotion.

‘Mission EarthBound’isasix-parrtele-
conference detailing scientific cfforts to
better understand human-induced chang-
es in the composition and chemistry of the
atmosphere and on global climate.

1. Preview of the *‘Mission EarthBound’
serics

2. 'The cosmic perspective: formation of
the Earth, the atmosphere, and life

3. Awmosphericozone: whatisitand what
is happening to it?

4. 'I'he climate system: one of the most
complex systems in the world

5. Greenhouse gases and climate change

6. Challenges and solutions to global at-
mospheric problems

The scientific script of ‘Mission Earth-

Bound’ was written by Dr. Joel Levine at

NASA Langley Research Center, who

scrved as on-camera host for the series.

I'he television series featured slides and

video-tapes of biomass burning during the

Southern African Fire-Atmosphere Re-

search Initiative (SAFARI), conducted as

part of the IGAC Biomass Burning Exper-

iment (BIBEX).

Copies of the ‘Mission EarthBound’ se-
ries in VIIS and the Teacher’s Guide can be
obtained from Mark Pine, Mission to Planet
Earth Program, NASA Headquarters, Wash-
ington DC 20546-0001, USA, Fax: (+1-202)
358 2891.
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The 9th Meeting

of the Scientific Committee for the-IGBP
Thredbo, Australia

A =¥ W

The Scientific Committee for the IGBP is tre-
sponsible forthe development of the Programme,
and meets at approximately nine-month inter-
wvals to guide its implementation. In December
1994 the Scientific Committee met for the ninth
time since its establishment in 1990, and for the
Sirst time in Australia.

I'he ninth meeting of the Scientific Com-
mittee of the IGBP (SC-IGBP) was held in
early December 1994 in the small ski re-
sort of ‘I'hredbo, Australia. For one day
prior to the meering, the members of the
SC participated in a Global Change Sem-
inar at the Australian Academy of Sciences
in Canberra, Australia. A series of talks by
leading Australian scientists and IGBP
Core Project Chairmen provided an excel-
lent counterpoint between national and
regional focus and global interests. After
this, the SC members proceeded to’T'hred-
bo for theirmeeting, Situated inthe Smoky
mountains, abouta 3-hour drive from Can-
berra through Australian countryside, this
off-scason locale (late Austral Spring) of-
fered a pleasant, inspiring and cost-effec-
tive environment for the meeting,.

his was the first SC-IGBP meeting for
Chris Rapley, the new Execurive Director
of the IGBP. Rapley presented ideasabout
the difference between the planning and
the implementation stages of the IGBP,
noting the imporrance of milestones and
deliverables, both in demonstrating one’s
progress to external interests, and also as a
means of measuring one's approach to-
wards identified goals and objectives.
Whereas the success of IGBP certainly
dependson the success ofeach Core Project
or Framework Activity, its success as a
whole is largely dependent on the premise
that the whole will be more than the sum
of the parts. ‘I'hat requires a high level of
co-ordination between the Core Projects.
‘I'he successful completion of one project’s
activity may be dependent on another
project’soutput. T'his means that the time-
lines generated by the Core Projects have
significance beyond the obvious desire to
measure progress towards objectives. Fail-
ure in matching the outputs and inputs of
the Core Projects would have profound
implications for the future of IGBP. A
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lively discussion weighed the merits of
what was considered a focused engincer-
ing approach, viewed as a mapped course
through a city strect, versus the basic re-
search approach, which was viewed as a
random walk through a pile of leaves.

The SC held the view that objectives
are clearly necessary, and progress towards
them must be monitored. Yet it was also
maintained that, in many areas, IGBP is
exploring unknown terrain, so sufficient
flexibility must be maintained to allow the
basicresearch componentof IGBP toshine
through. The SC approved the establish-
ment of a small Task Force, to be chaired
by the Executive Dircetor, to pursue the
matter further.

Towards the end of achieving greater
integration between the Core Projects, the
proposal was made that the IGBP hold a
joint mecting of all the Core scientific
committees. 'I'his meeting would provide
time for each Core Project to deal with its
own business, but there would also be
time for planned and extemporancous
cross-project meetings as well as several
scientific plenary sessions in which all
would participate. The SC found this to be
a challenging but extremely interesting
ideaand recognised the potential the meet-
ing would offer for catalysing increased
cross project interaction. Such a forum
could heighten substantially the degree of
identity which individual members would
teel with IGBP as a whole. The SC decid-
ed to hold such a meeting in mid 1996.

hris Rapley reported onarecent meet-
ing in Vancouver, BC of the International
Group of Funding Agents for Global
Change Rescarch (IGFA). At previous
meetings, IGBP requested IGFA to ex-
plore mechanisms for increasing funding
forseveral purposes: to bring the Sceretar-
iat up to its originally conceived strength,
to support the cost of planning activities
between Core Projects, to support the op-
crating costs of the Core Project Offices, to
support internal Core Project meetings,
and to support the participation in IGBP
planning activities by developing country
scientists. Unfortunately, at the Vancou-
ver meeting IGFA was unable to offer
much counscl on how IGBP could find

morc money to support these needs. [twas
emphasised that IGFA does help IGBP
considerably in indirect ways, by setting
priorities within funding agencies for the
cost of basic research. In connection with
that, IGFA proposes that there be a new
Resource Assessment, involving a catego-
risation of existing IGBP projects into re-
scarch categories based on the IGBP three-
tier classification. Lists of projects will be
developed by IGFA members and passed
to IGBP national committees. Informa-
tion about projects perceived to contrib-
ute to core IGBP research will be passed
on to the Core Project Offices for comple-
tion. These lists would then be compared
by 1GFA and IGBP so thatan estimate can
be made of how much money is being
expended world-wide on global change
rescarch and what portion of it is going to
IGBP. Similar exercises would be done
with the World Climate Research Pro-
gramme (WCRP) and the Human Dimen-
sions of Global Environmental Change
Programme (ITDP). A by-product of this
process would be a compurerised database
and directory of global change research
projects world-wide.

A second element of the Resource As-
sessment is 4 review of the resource re-
quirements. Each Core Project will be
asked to estimate the costs of its Core
Research and planning activities for a five
year period. Thiswould allow a judgement
to be made of how close we are to the
funding target for IGBP research. Gener-
ally the SC recognised the value of per-
forming this excrcise, but great concern
was expressed abour the time and cost
involved in performing it relative to the
likely benefit to come from it

{ ajor topics of the SC meeting includ-
ed a review of issucs and developments in
cach of the Core Projects, and presenta-
tions relating to new or potential Core
Projects.

Berrien Moore, Chair of the Task
Force for Global Analysis, Interpretation
and Modelling, submitted a proposal to
renew the Task Force for four years based
on its Strategic Plan, subject to revision
every two years.

Patrick Holligan, who has guided the




Land Ocean Interactions in the Coastal
Zone (LOICY) project from its earliest
planning days, submitted the LOICZ Im-
plementation Plan, along with a report of
progress in science and planning during
the year. The Implementation Plan was
approved by the Scientific Committee,
with thanks fora job well done by the Core
Project Office and especially by John Per-
netta, the Core Project Manager. The plan
will be published by the IGBP Sccretariat
in Stockholm in time for the LOICZ Open
Scienee Meceting in April at the Marine
Science Institute, University of the Philip-
pines, Quezon City.

Kenneth Denman, who leads the
Working Group on the Global Ocean Eu-
photic Zone Study (GOEZS), presented a
summary of current thinking, emphasis-
ing resules from the Joint Global Ocean
Flux Study (JGOI'S) and a summary of
work from the Intergovernmental Panel
on Climate Change (IPCC) working group
that he heads. Although GOEZS was not
considered to have reached a stage where
it should embark on a fast track to develop
ascience plan, itwas recognised that there
continues to be a strong need foraworking
group to planafuture occanographic project
that will build on the results from JGOFS
and from the International Global Atmos-
pheric Chemistry Project (IGAC), and that
will address the physical and biological
interactions over the wide range of rele-
vant temporal (and spatial) scales in the
upper ocedns.

Brian Rothschild, Secretary of the
Scientific Committee on Oceanic Research
(SCOR), presented the Global Ocean Ee-
osystem Dynamics (GLOBEC) plan on
behalfof SCOR. SCOR submitted a precis
document forconsideration by IGBP, with
a view to GLOBECG - a project already
implemented in some countries - being
adopted as a Core Project of the IGBP.
The SC-TGBP decided to establish a
GLOBEC Core Project Planning Com-
mittee jointly with SCOR, after a discus-
sion of the timing, content, relationship
and relative merits of JGOFS, GOEZS
and GLOBEC. 'The task of the planning
committee will be to draft a Science Plan
for consideration by the SC-IGBP at their
10" meeting in Beijing, China. in October
1995,

Billie Turner and David Skole pre-
sented the Land Use and Cover Change
(LLUCC) Draft Science Plan. A working
group, chaired by T'urnerand firstlaunched
in 1990 to prepare a Core Project to be
shared between [IDP and IGBP, has al-
ready published a planning reporton relat-
ing land use and global land-cover change
(IGBP Report No. 24). The Scientific
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Committee agreed that LUCC was pro-
posing science that was of substantial im-
portance to the global change effort. Ele-
ments of LUCC exist in some of the other
projects, giving it some of the character of
a framework activity. The interface be-
tween social and natural scicntists was
viewed as being particularly importantand
of a fundamental nature. 'I'he Committec
decided that from 1GBP’s perspective,
LUCC should be established as a Core
Projectwith extensive links to other IGBP
and HDP projects. An interim working
group will draftsome minorimprove ments
and clarifications to the science plan that
will be an IGBP report published in 1995,

John Townshend, Chairofthe IGBP-
Darta and Information System, described
plans for networking the IGBP using the
World Wide Web (see Global Change
NewsLetter No. 20). There is considera-
bleinterestin presenting informarion about
IGBP on the Internce, and DIS has started
the process by construeting a Home Page,
whichwillultimacely pointto Home Pages
for the Core Projects, Framework Activi-
ties and 'T'ask FForces, and the Stockholm
Sccretariat. All the Projects were encour-
aged to continue to co-operate in estab-
lishing an electronic network interface for
the IGBP. At the same time, concern was
expressed that considerable effortmust be
expended to continue to provide informa-
tion of similar quality and timeliness for
developing countrics, which in many cases
do not have Internet access well devel-
oped.

Larry Gates, Chair the World Cli-
mate Research Programme (WCRP) Joint
Scientific Committee (thatlinks the World
Mereorological Organisation, the Interna-
tional Council of Scientific Unions and the
Intergovernmental Oceanic Commission),
described the current status of the pro-
gramme, including the completion of the
highly successful Tropical Oceans and
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Global Atmosphere project, which has pro-
vided the basis for reliable El Nifio fore-
casting. A new project has just prepared its
science plan: Climate Variability and Pre-
dictability (CLIVAR) which will initially
focus on the monsoon, tropical/extra-trop-
ical interactions, Thermohaline processes
and large-scale ocean cireulation variabili-
ty. CLIVAR will integrate many of the
existing WCRP research activities. Gates
emphasised the need forand commitment
to greater integration between the WCRP
and IGBP; a Workshop with participation
from CL.IVAR and IGBP Past Global
Changes has already met in Venice (No-
vember 1994) to discuss the dynamics of
low-latitude climate change.

In closing the meeting, the Australian
hosts Brian Walker (Chairman of GC'TE)
and Rowena Foster (from the GCTE Core
Project Office) were thanked and Peter
L.iss paid particular respect and thanks to
past Chairman James McCarthy, and to
Bob Stewart for both of whom this was the
last SC-IGBP meeting,

Neil Swanberg Deputy Executive Director,
IGBP, IGBP Secretariat, Stockholm, Sweden.
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The IGBP Core Project on Past Global
Changes organized a workshop in Ven-
ice on 16-20 November, 1994, to identify
research foci in which palacoclimate data
would contribute significantly to the goals
of the World Climate Rescarch Pro-
gramme on Climate Variability and Pre-
dictability (WCRP-CLIVAR). "T'he is-
sue which joined PAGES and the WCRP
in Venice was seasonal to century-scale
climate dynamics.

T'ropical ocean-atmosphere systems
orchestrate climate variabilityworldwide
overinterannual-decadal ime seales, and
the tropical ocean is a primary source of
energy and water vapour to the global
atmosphere. Intensive observational pro-
grams such as the WCRP Tropical Oceans
and Global Atmosphere-related projects
have focused on improving our empirical
basis for understanding and modelling
the tropical ocean-atmosphere. Still, most
instrumental observations of tropical cli-
mate span only the past few decades, and
only a handful of instrumental records
from the tropics predate the turn of the
century. ‘Thus, state-of-the-art predic-
tive models are based only on the infor-
mation available from the past several
decades, at most. Palaeoclimatic recon-
structions from corals, tree-rings, ice
cores, sediments, and other sources can
be used toextend the observational base-
line of tropical variability and document
the sensitivity of these systems to past
changes in climate forcing. Such recon-
structions offer new opportunities to gain
insighton the intrinsic variabilicy of trop-
ical systems and validate numerical model
simulations of regional and global varia-
bility.
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I'he workshop was organized around
defining state-of-the-art questions, and
how to answer these questions using an
integrated palacoclimate data and modcl-
ling approach. The first focus was on the
seasonal to century-scale dynamics of the
ENSO and the African-Asian monsoon
systems, as wellas the interaction between
these systems. A plan was also initiated to
map out the long-term patterns and dy-
namics of the low- to mid-latitude telecon-
nections related to these systems. Region-
al hydrologic changes, including droughts
and floods, and how these changes relate
to tropical forcing, received the most at-
tention.

Parallel discussions at the workshop
focused on decade to century-scale varia-
bility of the global ocean thermohaline
system. Special emphasis centred around
the growing palacoclimatic cvidence that
the thermohaline system, and the climate
system in general, is capable of shifting
abruptly between distinetly different cli-
matic modes. Recentresults from ice cores
and scdiments highlight these changes,
and the evidence suggests that both the
high- and low latitudes are susceptible to
abrupt climatic change, Workshop partic-
ipants defined several abrupeshiftsin need
offurther palacoclimaric study, and agreed
that present and future generations of cli-
mate models must be evaluated in terms of
how well they can simulate these observed
abrupt climatic shifts.

Jonathan T. Overpeck, NOAA Paleoclimatolo-
gy Program, National Geophysical Data Center,
325 Broadway E/GC, Boulder, CO 80303, USA.
Fax: (+1-303) 497-6513, E-mail:
jro@mail.ngde.noaa.gov

Jean-Claude DUPLESSY, Centre des Faibles
Radioactivites, Laboratoire mixte CNRS-CEA, F-
91198 Gif sur Yvette cedex. Fax: (+33-1) 69 82
35 68, E-mail : duplessy@eole.cfr.cnrs-gif.fr

News from the IGBP Secretariat

Kristina Nystrom

The Secretariat has the good fortune to
have a new recruit on board, who comes to
us from the Fulbright Commission. Kristina
has accepted the newly created post of
Personal Assistant to the Executive Direc-
tor, assuming a line of office and managerial
tasks that will enhance our efficiency.
Delivery?

During the dark days of the Nordic mid-
winter, the December (No. 20) issue of the
NewslLetter was put together, went to
layout, then to the printers, then to the
distributors. Snow storms came, rain storms
followed, but the shipment finally arrivedin
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London, where our distributors, DHL, putall
the copies in little plastic envelopes (I know,
you may not like these, but friends in mon-
soon countries have asked us to use them to
insure that the contents are not soaked), and
handed the lot over to Royal Mail to send it
by post. Now itappears that many of you did
not receive a copy. If so, please let us lknow
-should enough people reply that they never
gotitand want one, we will have a new print-
run made.

Care to write us?

Letters to the Editor on any issue regarding
the IGBP will be welcome. We will print
what we can, space allowing.

Resource Assessment
Seminar

Invited by the Co-ordinator of the Internation-
al Group of Funding Agencies (1GFA) Work-
ing Group on Resource Assessment, Dr. Hel-
mut Kiihr, thirty representatives of funding
agencies, national contact points, [GBP and
the International Council of Scientific Unions,
met in Germany at Schloss Birlinghoven near
Bonn on 15-16 February. The group discussed
practical aspects of the Resource Assessment
and took part in a training course on software
and Interner capabilities.

First produced for the year 1992, an updat-
ed compendium on the budgerspent for global
change research is in worldwide demand by
research programmes, the scientific communi-
ty, funding sources and policy makers. The
assessment addresses the main global change
research programmes of the IGBP, WCRP and
[IDP, augmented by research and related ac-
tivities by IGFA members. (sce Global Change
NewsLetter, Scpt. 1994, pp. 14-15).

‘I'he survey will be carried out by national
contact points reporting to IGFA’s Working
Group “Resource Asscssment”. An iterative
process was agreed upon in 1994 to collect and
categorise relevant project information on a
worldwide scale, starting with the compilation
of lists of national projects according to the
IGBP structure which caregorises core rescarch,
and regional/national research.

A total of roughly 8000 project descriptions
is expected to be collected in the near future by
the narional contact points. The capacity to
handle this bulk of information will influence
the outcome of the Assessment. To facilitate
the work, IGIFA has designed a questionnaire,
and Cristoph Ritz of ProClim Switzerland and
Arne Spekat of the German National 1GBP
Secretariat in Berlin have collaborated on a
pilotstudy determining the practical use of the
Swiss-designed system that builds upon “4th
Dimension” database software on the Apple
Macintosh. The data bank system is on offer to
the participating countries, but each memberis
free to use software from other sources, as long
as the data format is met for importing national
data sets into the international data bank.

The IGIFA Working Group is establishing
this international database. Information about
a selected set of projects compiled from the
information collected nationally will be acces-
sible through the World Wide Web. Initially it
is planned thatonly IGFAand the global change
triad will have access, butitis hoped thaticean
be opened to the research community.

Arne Spelkat, German IGBP Secretariat, Institut fiir
Meteorologie, Freie Universitit Berlin, Carl-Heinrich-
Becker-Weg 6-10, D-12165 Berlin, Germany. Fax:
(+49-30) 838 71217, E-mail: as@zedat.fu-berlin.de
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Publications

Joint Global Ocean Flux Study (JGOFS)

JGOFS Report No. 16
Report of the 9the Meeting of the JGOFS Scicnrific Steering

Committee, and Report for 1993/94 on JGOI'S Southern
Ocean Planning.

SCOR Secretariat, The John Hopkins University, Baltimore, MD 21218,
USA. Fax: (+1-410) 516 4019, E-mail: scor@jhuvms.hcf jhu.edu
JGOES Core Measurement Protocols. Intergovernmen-
tal Oceanographic Commission Guides and Manuals,
No. 29, 1995.

Chide Ibe, I0C, UNESCO, 7 Place Fontenoy, 75700 Paris, France.

US Dept. of Energy, 1994, Handbook of Methods for the
Analysis of the Various Parameters of the Carbon Diox-
ide System in Sea Water. Ver. 2, Edited by Andrew
Dickson and Catherine Goyet. ORNL/CDIAC-74 (Vol.
2 of the JGOFS Core Measurement Protocols)

SCOR Secretariat, or Carbon Dioxide Infrormation Analysis Center, Building
1000, PO Box 2008, MS 6335, Oak Ridge, TN 37831-9984, USA

Biospheric Aspects of the Hydrological Cycle (BAHC)
BAHC Report No. 3

Climate Change, Uncertainty and Decision Making, 1995. A
joint publication with the Institute for Risk Rescarch, Canada,
Edited by Greg Paoli.

BAHC CPO, Potsdam Institute for Climate Impact Research, Telegrafenberg,
D-14473 Potsdam, Germany.Tel: (+49-331) 288 2543, Fax: (+49-331) 288
2600, E-mail: bahc@pik-potsdam.de

On the Web

During the past months several IGBP Core Projects have set
up home pages on the World Wide Web. Ierc are the Uniform
Resource Locaters (URL) available on 1 March.

Joint Global Ocean Flux Study (JGOFS)
http://www 1.whoi.edu/jgofs.html

Past Global Changes (PAGES)
http://www.ngde.noaa.gov/paleo/pages.html

Global Analysis, Interpretation and Modelling (GAIM)
http://pyramid.unh.edu/csre/gaim

IGBP Data and Information System {IGBP-DIS)
http://xtreme.gsfe.nasa.gov/dis/

T'he Global Change Master Directory (GCMD), compiled by
the US National Aeronautics and Space Administration, is a
data base of Earth science data holdings with more than 3000
descriptions of available data sets, giving a point of contact for
each.

The GCMD describes global-change data held by NASA
and other federal agencies, universitics, and rescarch centres,
in addition to a broad array of international holdings. The
descriptions provide geographic and temporal coverage, space-
craft/sensor, investigator, data contact, storage medium, pa-
rameters measured and derived, discipline, location, summary,
and data quality.

http://gemd.gsfe.nasa.gov/

To list data sets in the GCMD contact: John N. Scialdone, Hughes-STX
Corporation, 7701 Greenbelt Road, Suite 400, Greenbelt, MD, Fax: (+1-
301) 441 9486, E-mail: scialdon@gcmd.gsfc.nasa.gov

Open Science Meetings

3-7 April 1995, Congress Centre l lamburg, Germany

Atmospheric and Hydrological Processes and Models at the Soil-Vegetation-
Armosphere Interface. Open meeting of Biospherie Aspects of the Hydrological
Cycle (BAHC). BAHC CPO, Patsdant Institute for Climate Impact Research, Telegraf-
enberg, D-14473 Potsdam, Germany. Tel: (+49-331) 288 2543, Fax: (+49-331) 288
2600, E-mail: balie@pit-potsdam.de

24-27 April 1995, Marine Science Institute, University of the Philippines,
Quezon Clity, The Philippines

‘I'he Dynamies of Global Change and the Coastal Zone. Open meeting of Land-
Occan Interactions in the Coastal Zone (LLOICZ), Contact John Pernetra,
LOICZ Core roject Manager, Netherlands Insticute for Sea Research, PO Box
59, 1790 AB Den Burg, Texel, The Netherlands. Fax: (+31) 222 69430, E-mail:
pernetta@uioz.nl

24-26 April 1995, CSIR Conference Centre, Pretoria

Regional Conference on Global Environmental Change: Implications for South-
crn Africa. Organised by theSouth African National Committee for the IGBP,
Louise Botten, The SA IGBP Secretariat, Fonndation for Research Development, PO
Box 2600, 0001 Pretaria South Africa, Fax: (+27-12) 841 3791, or E-mail:
lonise@frd.ac.za

8-12 May 1995, “La Citadelle”, Villefranche, France

First JGOFS Scientific Symposium. Elizabeth Gross, lxenctive Director, Scientific
Conmittee on Oceanic Research, Department of Earth and Planetary Seiences, The John
Hophking University, Baltimore, MD 21218, USA. Tel: (+1-410) 516 4070, Fax:(+1-
410) 516 4019, E-mail: scor@jlhnoms.hf fhic.edu

9 August, Berlin Germany
Palacomonsoon Variations and Global Change During the Late Quaternary, in
conjunction with the XTV International Congress of INQUA. Stefan Kroepelin,
Jo-ordinator, INQUA-PAGES Palacmonsoons Project, Free University of Ber-
fin, GeolL.aboratary, Altensteinstrasse 19, D-14195, Berlin, Germany. Fax: (+49.30)
838 6263, Ii-mail: skrae@zedatfu-berlin.de or Suzanne Leroy, PAGES CPO, Biren-
plarz 2, CH-3001, Bern, Switzerland. Fax: (+41-31) 312 3168, E-mail:
pages@ubecln.unibe.ch

6-12 August, Tampere, Finland

GCTE-BAHC Session at the International Union of Forestry Research Organ-
isations XX World Congress. Panl Jarvis, Institute of Ecology & Resource Manage-
ment, Darawin Building, The King’s Buildings, Mayfield Road, Fdinburgh FHY 37U,
UK Tel: (+44-316) 505 426, Fax: (+44-316) 620 478

14-18 August, Moscow, Russia

1G U *95, Global Changes and Geography, including PAGES Multiproxy Map-
ping Secssion, A. Velichko, lnstitute of Geography, Russian Academy of Sciences,
Staromonetny 29, Moscow 109017, Russia. Tel: (+7 095) 238 02 9+, Telex: (64)
411781 globe, Fax: (+7 095) 230 20 90

2129 September 1995, Garmisch-Partenkirhcen, Germany

First International Science Conference of Global Analysis, Interpretation and
Modelling (GAIM). German IGBP Secretariar | Institut fiir Metearologie, Freie
Universitiit Bertin, Cari-Heinrich-Becker-Weg 6-10, 12165 Berlin, Germany. Fax:
(+49-30) 838 71217, [i-mail: ighp@xedat fu-berlin.de, or Dork Sahagian, Complex
Systems Research Center, Institute for the Study of Earth Oceans and Space (EOS),
Morse Hail, 39 College Rdt., University of Neswo Hampshire, Durlam, NH 03824-3525,
USA. Fax: (+1 603) 862 1915, E-mail: gaim@unir.edu

22-23 September, Maynooth, Ireland

Global Change and the Irish Environment. Jokn Sweeney, Irish Commitiee for
1GBP, The Roval Irish Acadenty, 19 Dawson Street, Dublin 2, Ireland. Fax: (+353-1)
676 2346, E-mail: jsweeney@oax!.may.ie

9-13 October 1995, Beijing, China

WMO/IGAC Conference on the Measurementand Assessment of Atmospherie
Composition Change. 3rd science conference of the International Global At-
mospheric Chemistry Project (IGAC). For complete information contact: John
Miller, Enviranment Division, AREP, World Meteorological Organisation, 41 Ave.
Ginseppe Motta, CH-1211 Geneva 2, Switzerland. Fax: (+41-22) 740 0984, E-mail..

John-milton.miller@itit.ch

21-27 October 1995, Beijing, China

SAC IV; 1CSU Global Change Forum (see back page)

1GBP Secretariar, Box 50005, 8-104 05 Stockholm, Sweden. Fax: (+46-8) 16 64 05,
L<mail: sec@ighp.foa.se.
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INVITATION AND CALL FOR ABSTRACTS

The Chinese National Committee for the IGBP has graciously invited the highest body of the IGBP
the Scientific Advisory Council (SAC), to hold its fourth session in Beijing. The Council, composed of National
IGBP representatives and |CSU bodies, advises on the scientific contents of the programme, assesses its results,
and makes recommendations. The IGBP, now at its fourth SAC, is well established, with its initial Core Projects
and Framework Activities in their implementation phase, and with numerous cross-project and interdisciplinary
links being actively developed. It is timely that SAC IV will be held in Asia, and that the topic of the associated
Scientific Symposium on 23-25 October will be:

Natural and Anthropogenic Changes :
Impacts on Global Biogeochemical Cycles

THE EARTH'S biogeochemical cycles of Carbon, Oxygen,
Nitrogen, Phosphorus, and Sulphur (CONPS) exhibit signif-
icant natural variability on time scales of relevance to man-
kind. Furthermore, these cycles are being increasingly affect-
ed by the activities of mankind, including combustion,
agriculture, and industry.

These activities have accelerated the mobilisation of
CONPS from inert (e.g., N,) and sequestered (e.g., fossil
carbon) forms into chemical species that can impact eritical
processes of our biogeochemical environment, such as eco-
system productivity, and atmospheric energy adsorption and
photochemistry. Historically, changes in the natural eycles of
CONPS have occurred in the more developed countries of
the western portion of the northern hemisphere. Over the
past few decades however, combustion, agriculture and in-
dustry in Asia have grown to the level that mobilisation rates
in some Asian countries are now among the highest in the
world and are having a significant affect on natural eycles. In
addition, projections are for significant growth in Asian ener-
gy use, agriculture and industry over the next few decades,
leading to further changes in natural cycles.

The Symposium will include plenary and poster sessions.
T'he plenary session will consist of presentations by 12 to 16
invited speakers. T'he poster session will have its own desig-
nated time and will consist of posters selected from submitted
abstracts. Both plenary and poster presentations will focus on
how natural and anthropogenic changes in Asia impacts on
global biogeochemical cycles. The plenary presentations will
be reviews and will take a broad view of the topic.

Iris expected that the poster presentations will consist of
larger views, and more narrow approaches. The poster
session is an opportunity to showease, to the IGBP communi-
ty, the Asian perspective on work on global change and
biogeochemical cycles.

Topics will include all aspects of IGBP and will include
processes that mobilise, transform, transport and sequester

22 October

ICSU Forum

26-27 October SAC IV

CONPS as well as environmental processes that are affected
by the increased concentrations of active CONPS species. In
addirtion to a focus on the current impacts of Asia on global
cycles, plenary and poster presentations are encouraged to
examine future scenarios of CONPS cycling.

In the firstsession, invited speakers will discuss change in
the historical perspective, using historical records of climate
change, and land-use history.

A second session will address land use and CONPS mobi-
lisation rates, and a third session will covera broad view of the
effects of changes for biogeochemical cycles. A final overview
will focus on the implications of Asian change on global
systems, and, from the opposite approach, the implications of
global change on Asian systems.

The Organising Committee for the Symposium is chaired
by James N. Galloway, with Jerry M. Melillo, Vice-Chair of
the Scientific Committee for the IGBP, as Co-Chair, The
Asian scientists on the Commirttee are: Hu Dunxin (also a
member of the SC-IGBP), Chen Pangin (Beijing), Suvit
Vibularesth (Thailand), Hajime Akimoto (Japan), Paul Che-
ung (Singapore), B. L. Deekshatulu (India), and Riga Suprap-
to (Indonesia).

Poster presentations are invited. T'he deadline for receiv-
ing abstracts has been extended until 1 May. The invited
papers will be published in a peer-reviewed collection of
papers by Cambridge University Press (IGBP Book Series).
Poster presentations will published in a journal such as Glodal
Biageochemical Cycles, following the standard peer-review proc-
css.

Send poster abstracts of 250 words by | May 1995 to:
Jim Galloway, Marine Biological Laboratory, Woods
Hole, MA 02543, USA, by fax at (-+1-508) 457 |548 (if
by fax, please send a diskette and a hard copy) e-mail:
asia@lupine.mbl.edu

to register for SAC IV
contact the IGBP Secretariat in Stoclholm
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