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~7iCollaboration: The Very Essence of the IGBP

95 -11- 1

ollaboration lies at the heart of the
IGBP, whether it is between individual
scientists, research groups, institutes or
nations. By combining skills and resoure-
es, the IGBP sum can be made greater
than its component parts at all levels of its
activity. However, human collaborations
are notoriously susceptible to problems
and these can result in reduced overall
performance or even serious disruption.
Given the special difficulties faced by a
highly multidisciplinary, international pro-
gramme such as the IGBP, particularly as
arcsultofits overlay of scientific and social
differences in both culture and language,
the basic ground rules of good collabora-
tive practice are worth close consideration.

(i) Complementarity and Capacity: Col-
laborations are usually only fruicful if
the groups orindividuals involved draw on
a genuine complementarity of skiffs and
experieice, and if they have the resources to
contribute. Otherwise, it is almost always
casier and more effective to carry out the
work alone.

(i1) Balance: The collaborators should
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have approximately equal levels of scignsif~
i interest inthe jointactivity. Teshould also
be similar in terms of priority within the
parentorganisations involved, and in terms
of denefir to them. Without such balance,
there is a danger that the degree of com-
mitment will prove unequal, especially
under pressure of events and other tasks,
resulting ina partial orcomplete defaulcon
the part of the collaborators with the least
at stake.

(iii) Compatibility: Compatibility is re-
quired in scienzific standards, scientific and
technical skills, and general working practices.
Any differencesinattitudes towards aspects
of seientific rigour, documentation standards,
reporting and communications, or whe presen-
rtation of resulis can resultin difficultics. Teck-
nical compatibiflity (for example, the use of
compatible experimental equipmentorword
processors) isalso highly desirableand should
besoughractivelyatthe outset.

(iv) Communication: Effective commu-
nication is crucial. ‘Thus attention must be
paid to both language and rerminology, as

well as to the rechnical means of communi-
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cation (::Eha'il%ﬁ& el Internet ldve 1‘0\;‘0—
lutionised this aspect), and to #ming (a 12
hour difference in time zones can present
significant difficulties).

(v) Interfaces: These should be as ¢/ean
and simple as possible, whether fechnical or
organisational. Stugle poinits of contact should
be identified for cach key arca of interac-
tion.

(vi) Integrity and Truse: Tt is essencial
thatall involved respectand trust the /nzeg-
rity and dehavionr of those with whom they
are collaborating. This extends beyond
the interactions within the consortium to
interactions with e#her parties, since these
can affect the reputations of consortium
members by association, and can affect
activities unconnected with the collabora-
tion.

(vii) Commitment (ITero / Heroine):
The existence of @ strongly committed fead
individual within cach of the collaborating
groups has a powerful influence on the
likelihood of success.

(viii) Rulesand Agreements: Priorto the
startof the activity, itis prudent/o agreeand

Chris Rapley, Executive Director, IGBP
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write down the basis of the collaboration.
"I'he document can be very brief, butshould
address the goals and objectives of the worlk,
the responsitilities of ose involved, the in-
ternal and external defiverables (in terms of
form and content) the sefeduleincluding any
milestones, the scientific, technical, and organ-
isational interfaces, rivfes regarding the pudli-
cation[presentationfauthorship of resules, and
the form of acknowledgenent to be used.
Also, ground rules and procedures in the event
of difficulties or dispute should be agreed
and recorded.

Circumstances will dictate the extent to
which itisnecessary orpossible to followall
these guidelines, and the degree of formality
involved, but pastexperience providesam-
pleevidenceof theirvalue. Ahigh degree of
collaborative success will notonly contrib-
ute directly to the scientific productivity of
the IGBP, butalsoto the level of satisfaction
gained by those who participate.

Mea Culpa: In the editorial “Beyond the
Endless Frontier” in Newsletter #22 the
publication date of Vannevar Bush’s re-
portwas givenas 1947 rather than 1945, In
addition, | omitted to acknowledge "I'om
Malone’ssummary of the Bush reportgiven
in “Sustainable Human Development: A
Paradigm for the 21st Century™ a White
Paper for the US National Association of
State Universities and Land-Grant Col-
leges (1994).

Those who wish to read Vannevar Bush's origi-
nal paper should access
http://snorri.chem.washington.edu/ysnar-
chivefarticles2/VBush | 945.html

on the World Wide Web, or simply search the
Web for “Science the Endless Frontier”

Chris Rapley, Executive Director, [GBP, and Armando
Rabuffetti, Executive Director, |Al, at the Al workshop in
Belem (Brazil). The Workshop addressed the |Al's science
agenda, and topics such as collaboration with the three

international global change programmes.
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Global Analysis, Interpetation and
Modelling

Current Modelling

Experiments

Global Analysis, Tnterpretation and Mod-
elling (GAIM) is the voer-arching actioity
of the IGBP which aims to link the data
autput of different components of Karth sys-
fent research into a holistic picture. Thiee
modelling tasks address the contemporary
era, the fossil fuel era, and the palaeo era.

The Contemporary Era

The Coupled Atmosphere-Land-Ocean
Carbon System for the Period 1980-2000

Thisexperimentis designed initially forthe
target period 1980-1990, paralleling the time
period under consideration by the Atmos-
pheric Model Tntercomparison Project
(AMIP). As new datasets becomeavailable
this target period will be extended, cventu-
ally spanning the 20 year time frame 1980-
2000. This experiment will serve as a pilot
projectwhich mayv serve alsoas framework
toevaluate modclsof other biogeochemical
cycles besides carbon. The experimental
approach employsadeseriptionof the phys-
ical-climate system, carbon cycle model
components, and validation data sets.
Since the experiment is designed to be
validated against synoptic observations,
the most realistic mete-
orology and oceanic cir-
culation during the simu-
lation period is needed.
For the atmosphere, the
stored output fields of
atmospheric moedel inter-
comparison simulation
runs are being used in a
first phase. In a second
phase the data from the
re-analysis project cur-
rently planned at the Eu-
ropean Centre for Medi-
um Range Weather
Forecastand the Nation-
al Meteorological Centre
will be used. In order to
obtain the time-depend-
ent oceanic circulation,
the Ocean Carbon Cycle
Model is being driven by
= abserved seasurtface tem-

peratures and surface buoyancy fluxes.

In the first stage of implementation,
the terrestrial biogeochemical model and
the ocean carbon cycle model are being
run to equilibrium with preseribed atmos-
pheric CO, concentration and a constant
climatology, assumed to represent pre-in-
dustrial conditions.

In the second stage both models (ter-
restrial and ocean) will be run cach through
the industrial period up to the end of the
year 1975, forced with prescribed:

e globallyaveragedatmospheric CO, con-
centration, i

e globally averaged atmospheric *C/?C
isotope ratio,

e globally averaged atmospherie “C/C
isotopc ratio, and

e anthropogenic land-use change scenar-
0.

Inthisstage, eithera constant climate or
a climate scenario as developed within the
Fossil Fuel Era project, “Changesinl'erres-
rrial Carbon Storage”, will be preseribed.

Inthe third stage the three-dimensional
atmospheric transport model will be cou-
pled to the terrestrial biogcochemical and
the ocean carbon eycle models. The atmos-
pheric transport model is initialised with
uniform concentration and isotope ficlds
representing globally averaged conditions
forJanuary 1976. The three coupled carbon
modelsare run chrough the four years 1976-
1979 and then through the target period
1980-1990. T'hisstage alsorequires the spec-
ification of the spatio-temporal distribution
of the CO, emissions, both from fossil fuels
and from land-usc and land-use change.

Dynamics of the Coupling between the
Hydrological Cycle, Carbon Cyecle, and
Terrestrial Biomes

One of the expected consequences of cli-
mate change from increasing greenhouse
gases over the next cencury will be chang-
cs in distribution of biomes and rates of
carbon pool eycling. These changes will in
turn modify the climate changes. Present
model simulations of climate change from
greenhouse warming assume prescribed
distributions of biomes and non-interac-
tive scenarios for changing atmospheric
carbon dioxide. "'wo-way coupling be-
tween climate change on the one hand and




‘he effects of biome distribution and car-
son fluxes, on the other hand, wilkeventu-
lly be tackled.

T'he role of terrestrial ccosystems in
nodifying regional climate, soils, and nu-
rient exchanges is acknowledged but not
quantificd. At regional scales, vegeration
zxerts a feedback with the climate of the
planetary boundary layer, changing hu-
midity, temperature, momentum transfer,
and CO, concentrations. This GAIM
project complements the Project for Tnter-
comparison of Land-surface Schemes in
conjunction with World Climate Research
Programme, and builds upon other inter-
comparisons such as the SCOPE (Scicntif-
ic Committee on Problems of the Environ-
ment) project on forest succession modcels.

In sum, the purpose of this experiment
is to understand better the relationships
between climate and cerrestrial ccosys-
:ems by focusing upon changes (natural
ind human-imposed) 1o terrestrial ecosys-
‘ems and their feedback eo regional chi-
e,

T'he projectis being conducted in three
yhases:

v sensitivicy of regional climares to pre-
scribed ecosystem changes;

v sensitivity of ecosystem models to im-
poscd regional climate excursions;

v sensitivity of coupled ecosystem and
climate models toimposed disturbanc-
es {e.p. trace gas increases, land-use
change).

‘T'he First Phase, sensitivity of regional
slimates to terrestrial ecosystem changes,
somprises a detailed analysis and interpre-
ration project in which groups who have
{or will soon have) cenducted similar [and-
use change experiments will inter-com-
parc experiments and results. "T'he aim is
to identify common sensitivities and in-
crease understanding of cthe sensitivity of
regional climates to terrestrial ecosystem
changes.

In Phase Two, sensitivity of ecosys-
tems to imposed regional climate exeur-
sions, advantage will be taken of the fact
that the complex land-surface schemes
which are being incorporated into general
sirculation models are now beginning to
tnclude biogeochemical dynamics as well
1s predictive components relating to shifts
in the distribution of terrestrial ecosys-
tems. In this Phase, a hierarchical series of
intercomparisons will be undertaken.
Ihese will begin with a community-wide
intercomparison of ecosystem changes in
response to differentinitialisation assump-
tions and different imposed meteorology:

Phase Three, sensitivity of combined
zcosystem and climate models to imposed
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disturbances, cannot be successfully com-
pleted until there 1s agreement from Phas-
csOneand'I'wo. Theplanistoobtainoncor
more pairs of climate and ecosystem models
which together provide a representative
range of sensitivitics. The experiment(s)
must depend upon the availability of ade-
quately resolved parameterisationsand in-
putand evaluation data. One possibility isto
usc the observational data to be provided by
the Large scale Biosphere experiment in
Amazonia, one of the primary activities of
the IGBP Core Project Biospheric Aspects
of the Hydrological Cycle for the near fu-
ture, orthe basin-scale experiments of Glo-
bal Energy and Water Experiment in the
WOCRPD.

The Fossil Fuel Era

Terrestrial Carbon Storage

The broad objective of this projectis to de-
velop more realistic, generalised ecosystem
elementeycling models foranalysing glabal
responses over decades and centuries and to
gain more consistent underscanding of past
changes inatmaspheric GO, concentration
and the carbon cycle. ‘Through a serics of
madelsensitivity tests and comparisons, this
actvity sccks toimprove ourunderstanding
of terrestrial ecosystem contributions to fos-
sil fuel era increases in atmospheric CO,
concentration,

Thus far, analyses of past changes in
terrestrial carbon storage have relied on
models with simplistic representations of
ccosystem carbon dynamics. Some studics
have used purely cmpirical representa-
tions of terrestrial exchanges with the at-
mosphere. '['his was largely because more
detatled and realistic ecosysicm models
were specific to certain sites where they
were developed or, at best, to limited are-
as, There are now, however, 2 number of
more mechanistic terrestrial element cy-
cling models that scek wide applicability
and need w be used in global carbon cycle
studies. This activity will analyse the car-
bon eycling response characterisrics of se-

lected ecosystem models within a coms:
mon framework of calibration data, >

land-use forcing functions, climate histo-
ries, and atmospheric GO, incrcase.._

The Palaeo Era
Climate- Veg.,etation Intel‘ﬁctl

A 6000 Year BP hxperlmen

fion dlbmbutlon modiﬁe
fccdbacks to (,]smate throt

vestigation of thss issuc rcqu:rcq atmos

pheric and vegeration 1nndt:ibfm§1
ceupled model, run to cquilibeiu
naturally be able to reproduce prosént ve
ctation patterns {assuming that thé veg
tation is at equilibrium). A more stringent
testiswhethersucha model can also repro-
duce vegetarion patrerns at 4 time wheni
the atmospheric circulation was substan-
tiaily different.

Data from the millennium around 6,000
yr. BP provide an oppartunity to “observe”
the equilibrium state of the coupled vege-
rarion-atmosphere system at a time when
orbital changes, affecting the scasonal and
zonat distribution of insolation, caused a
substantially different global pattern of
temperature and precipitation than present.
In many subtropical regions the climate at
6,000 yr. BP was cven more different from
the elimate ac 18,000 yr. BI becausc of the
major cxpansion of northern-hemisphere
summer monsoons, which brought mois-
ture to arcas such as the Sahara that are
extremely dry today.

Dyata from the past vegetation for 6,000
yr. BP (mainly inferred from pollen records)
can be used to check the performance of
climate models forced by a differenc orbit-
al configuration. It has alrcady been ob-
served that the degree of monsoon cxpan-
sion simulated by atmospheric general
circilation models is not enough to ex-
plain the near-disappearance of the Sahara
desert ac 6,000 yr. BP as shown in ¢he
palaeovegetation record unless the land-
surface conditions are also changed to be
consistent with the palacovegetation
secord. In this light, a purpose of this ex-
periment is to usc the palacovegetation
record as 2 means of testing the equilibri-
um performance of 4 coupled climate-bi-
ome model. Note that the aim of the ex-
periment is not to seck a direct analogue
for giobal warming, but rather to test the
linked models under a cliniatic regime
substantially different from present.

(Texr from the Ammﬁ/ Rrpmr af the ‘A[_M
Tast me) : .- R

Berrlen Moore iit (Chcur,
Dor!( Sahagmn : Executf v
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Where does N,O Come From?
An Aspect of BATGE Research

Biosphere -Atmosphere Trace Gas Exchange in the Tropics:

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

A Science Feature of IGAC contributed by
Michael Keller

United States Department of Agriculture
Forest Service, Rio Perdras, Puerto Rico

In many ways, nitrous oxide (N,O) is a
forgotten greenhouse gas. Its rate of in-
crease, 0L3% per vear during the 1980,
does notsound terribly shocking. Tessoure-
cs arc poorly known and the prospects for
“instant gratification” following possible
controls of N, O cmissions arc small because
ofits 150 yearatmospheric lifetime. From
anothervantage, the longatmospheric life-
time of N, 0O gives each additional molecule
emitted to the atmosphere a large global
warming potential. "I'he effects of increas-
ing concentrations of atmospheric N, O will
be with us fora long time. i
Ourignorance of N, O sources and sinks
is troubling. ‘T'he currentbudgetisseriously
unbalanced. Sources (14 Tg-N/yr) exceed
sinks (10'I'g-N/yr) by40%. Data from polar
ice cores show that N,O concentrations in
the pre-industrial atmosphere hovered
around 280 ppb. Today the concentration
exceeds 310 ppb. Where does the excess
contributiontothe N,0 budgetcome from?

Influence of Land-Use Change

i
-
@

Based on numerous measurements, we know
that fossil fucl combustion cannot be a ma-
jorsource. Orcherindustrial processes such
asthe manufacture ofadipicacid (fornylon)
and nitricacid contribute perhaps one eighth
of the imbalance.

Looking to the natural biological sourc-
esof N,O gives usstrong hints aboutrwhere
tofind the perturbed sources. N,Ois formed
by microbial processes. For soil processes
which produee about two thirds of the natu-
ral NLO, the “TTole-Tn-the-Pipe” conceptu-
al model (Figurc 1) relates the toral amount
of N,O released chrough “leaks” inthe pipe
directly to the overall “flow” of N through
the pipe. "T'he size of the leaks may be con-
trolled by a number of soil properties, chief
among them soil moisture content, From
ourunderstandingof terrestrial ccology, we
know that most temperate ecoystems are
nitrogen poor. In contrastmany natural trop-
ical ecosystems are nitrogen rich. And re-
centbudgetssuggestthatwhile unmanaged
temperate and boreal ecosystems produce
about 1.2 TgN O-Nannually, unmanaged
tropical ccosystems producc4 timesas much:
4.8 Tgannually.

What happens when these ecosystems
are disturbed? Disturbance of temperate

NO: NEO

ccosystems generally does notlead to large
releases of N, O because nitrogenis in short
supply. Tn contrast, large N,O emissions
have beenobserved following natural (c.g..
hurricanes)and anthropogenicdisturbanc-
esoforopical forest. Figure 2shows findings
tromastudyof N, O rcleasc fromasequence
of pastures representing various times fol-
lowing deforestation. Because foresteo pas-
ture conversion is a dominant land-use in
tropical America, thiseffect mayaccountfor
a tenth of the annual global imbalance of
N,O.

~ While forest disturbance is important,
we need tolook forhigher flowsinour plumb-
ingifweare goingto find abigenough leak.
Bigflows of nitrogen can be found wherever
farmers are applying nitrogen fertilizer to
ficlds and also where domesticanimals are
kindly rerurning much of whatthey take in.
The annual use of nitrogen fertilizer, about
80 "I'g-IN, 1s now greater than natural bio-
logical nitrogen fixation. Tthas been known
fortwo decades thatfertilizer usc increases
N,O emissions from farm soils. Fertilizer
use in the developed world appears to have
reacheda plateau. Incontrast, inthe devel-
opingworld (a nearsynenym for the tropical
world), fertilizer use nearly doubled during

S
NH4+_.,

nitrification

Figure I. The “Hole-in-the-Pipe" conceptual model indicates the flows of inorganic nitrogen through the microbial processes of nitrification
and denitrification. Nitrogen oxides escape through “leaks” in the pipe. (Adapted from Firestone and Davidson, 1989)




the 1980s. Moreover, we have indications
that the same amount of nitrogen fertilizer
yields more N, O under tropical conditions
than under tem peratc condirions.

Is the world faced with agonizing deci-
sions pitting food production against at-
mosphericcomposition change? Notneces-
sarily. Through improved fertilizer
management, we may be able to re-adjust
the nitrogen plumbing wich the help of
plants. We need to design agronomic sys-
tems forthe tropics thatreduce the nicrogen
flow through the pipe by directing more fer-
tilizer to the crops and less to the microbes
that make N,O. Results from studies of
sugar cane in Hawaii and wheat in Mexico
suggest that careful fertilizer management
can significantly limit emissions of N,0
whileatthe same time cutting fertilizer costs
and increasing crop vields. Reduced N,0O
emissions to the atmosphere may someday
be the resultofricher harvests by farmersin
the tropics

Michael Keller, IGAC BATGE (Co-Conven-
er) Institute Of Tropical Forestry, USFS, Call Box
25000, Rio Piedras 00928-2500, Puerto Rico.
Tel: (+1-809) 766 5335, Fax: (+1-809) 766
6302, E-mail:3950 1 84@mcimail.com
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Figure 2. Emissions of nitrous oxide from soils along a chronosequence following the con-
version of forest (0 years) to pasture through secondary succession in the Atlantic Low-
fands of Costa Rica. (Adapted from Keller and Reiners, 1994).

Update on ACEEP
“

Thc Goal of IGAC’s Atmospheric
Chemistry and Environmental Educarion
in Global Change is to coordinate education
activitics aimed at promoting understand-
ingofglobal change in the chemistry of the
armosphere, and its relationship to the bio-
sphere, geosphere and roanthropogenicac-
tivities, internationally, bothin the develop-
ingand developed countries and countries
in all climate regions. (see Glodal Change
NewsLetter No. 20, December 1994, pp. 7-
819

To promote education and training in
this ficld, scientists in IGAC and the World
Meteorological Organisation’s Global At-
mosphere Watch (WMO/GAW) agreed to
join forces with those in STAR'] to design
and execute an integrated approach to “ac-
ademic capacity building” in developing
countries. The mechanisminvolvesthe es-
tablishmentofa poolof voluntary lecturers
recruited from the international scientific
community tocarry out the educarional mis-
sion,

Through the coordination of IGAC,
START, WMO/GAW and the Inter-
American Institute for Global Change Re-
scarch (TAl), a plan to design and jointly
implementacapacity building programme
for atmospheric chemistry in developing
countries has already begun with a series of
workshops.

The goalis to provide an integrated ap-
proach toacademic capacity building in at-
mosphericand environmental chemistry in
cooperation with multinational research/
monitoring/assessment programmes with
the participation of the International Vol-
unteer Teaching Corps of scientists. [f you
wish to become avolunteer teacher, please
contact:

Eugene W, Bierly, Director, Education and
Research, AGU, 2000 Florida Ave, NW,
Washington DC, USA, Fax. (+1-202) 328 0566,
E-mail: ebierly@kesmos.agu.org.

Recommendations for
Atmospheric Chemistry Units

The International Union of Pure and Ap-
plied Chemistry (IUPAC), Division of Ap-
plied Chemistry, Commission on Atmos-
phericChemistry has published a newsetof
recommendations for the use of units in at-
mosphericchemistry:

Schwartz, S.E., and P. Warnecl¢, Units for use in
atmospheric chemistry (IUPAC recommendations
1995), Pure & Appl. Chem., 67(8/9), 1377-
1406, 1995.
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Global Change and Terrestrial Ecosystems

The early results from GC'T'E and rela-
ted research around the world include:
(i) the first trends from research on complex
multispecies systems underclevated CO,;
(ii) an intercomparison of patch models of
vegetation dynamics as applied to global
change issues; (iii) rapid progress in the de-
vcloh of dynamic global vegetation models
(DGVMs); and (iv) first results from model
intercomparisons in the Wheat and Rice
Nerworks.

Intcgratingactivities, cuttingacross the
thematic division of GCTE foci, have made
advances on many fronts. Integration is be-
ing achieved by the IGBP transects pro-
gramme, Crop Networks, an elevated C0,
consortium, and the Long-Term Ecologi-
cal Modelling Activity (LEMA)

Long-Term Ecological
Modelling Activity (LEMA)

Amajoraim of LEMA is to facilicate model
and database exchange across GC'I'Eand to
undertake model intercomparisons at ap-
propriate stages in the developmentof vari-
ous Tasks.

Evaluationofthe application of patchmod-
els of vegetation dynamics to global
changeissues.

Anexcellentexample ofalong-term ecolog-
ical modellingactivity was the workshop in
Apeldoorn, Netherlands, organised around
a sensitivity analysis, in which 13 rescarch
groups from around the world presented
results from existing patch models using a
standard set of climate change scenarios.
Although the predicted ecosystem respons-
esvaried considerably from model tomodel,
allofthe models predicted significantchang-
¢s in ecosystem structure as a resulec of cli-
matcchange.

One of the mostimpressive outcomes of
the workshop was the versatility of patch
models in many aspects of global change
research.'I'he developmentofmulti-life form
patch models, for example, is a promising
means of studying globalchange impacts at
sensitive ecotones (e.g,, the forest-grassland
boundary), and the developmentoflinked
structure-function patch models will greatly
assistrescarch on global change impacts on
cecological complexityanditsrelationship to
ecosystem function. Also, modulesbased on

Integrative Activities

patch models will likely be a key compo-
nentof dynamic global vegetation models.

I'he workshop identified a number of
areas, usually involving other components
of the GCTE Core Rescarch Programme,
in which additional work is needed to over-
come current limitations of patch models.
These include: (i) improved modelling of
soil processes; (ii) berter understanding of
mortality and recruitment processes; (iii)
rescarch onthe effects of environmental fac-
tors such as temperature on whole-plant
growth and mortality; (iv) experiments in-
volving maturc trees in natural stands under
elevated CO,; (v) incorporation of the spa-
tial and temporal effects of disturbance re-
gimes; and (vi) inclusion of the effects of
animalsand pathogens on patch dynamics.

The Vegetation/Ecosystem Modelling
and Analysis Project

A GCTE Core Research Project, thisisan-
otherexcellentexample ofalong-termeco-
logical modellingacrivity. Inthis projectthe
outputsofthree biogeochemistry modelsand
three vegertation distribution models for the
USA under present-dayand future climate
and CO, levels were compared. A doubled
atmospheric CO, level was assumed, and
the correspondingequilibrium climates from
three general circulation models were used
as scenarios, Thus, there were 27 possible
combinations of climate scenario, biogeo-
chemistry model and vegeration distribu-
tionmodel. When the outputs of the bioge-
ochemistry modcls alone were compared,
changes in the simulated net primary pro-
ductivity and terrestrial carbon storage from
presenttotuture ranged froma2%rtoa35%
increase for net primary productivity and
fromaloss of 33% toa gain of 16% for carbon
storage. 'I'he variability in carbon cycle re-
sponsesoccurred because the hydrologicand
nitrogen cyclesas represented in the models
have different sensirtivities to increases in
temperature and CO,. When the effects of
changing vegetation distribution were also
included, thechange in netprimary produc-
tivity varied from no change toan increase of
56%, and the change in carbon storage
ranged fromadecrease of 39% toan increase
0f56%. The variation here was due primari-
ly to cither decreases or increases in project-
ed forestarcaassimulated by the vegetation
distribution models, combined with tem-

perature induced cffects on water status
and nitrogen cycling as simulated by the
biogeochemistry models.

T'his well-designed and executed
project demonstrates the power of model
intercomparisons and appropriate model
linkages, twoactivities which LEMA wish-
es to promote further. T'he Vegetation/
Ecosystem Modellingand Analysis Project
which involves investigators from 11 insti-
tutions, is sponsored by NASA, the Elec-
tric Power Research Insticute, and the
United States Department of Agriculture
FForest Service.

TIGER
I'he strong progress made in the develop-
mentofdynamic global vegetation modelsis
exemplified by the UK consortium studying
the influence of changes in climate and car-
hononbiome distriburion.'I'he strategy em-
ployed by this consortium, which is parcof
the T'errestrial Initiative in Global Environ-
mental Research (TIGER) funded by the
UK Natural Environmental Research Coun-
cil, is shown in Figure 1. ''he core of the
global model is DOLY (Dynamic Global
Phytogeography Model), which usesawater
balance approach along with informarion
onsoil carbon and nitrogen contents to cal-
culate the leaf area index and net primary
production for the Earth’s terrestrial sur-
tace. Severaladditional featuresare moving
DOLY rapidly towards dynamic global veg-
ctation model status: (i) a module which
projectsconversion from natural vegeration
toagriculture based tochanges to the distri-
bution of human population; (i) the use of
functional types rather than species or bi-
ome types in modelling vegertation struc-
ture; (iii) the developmentofa patcch model
based on gap dynamics tosimulate changes
to biome type; (iv) use of remorte sensing to
detectand quantify rates of disturbance; and
(v)thecouplingof DOLY toa gencral circu-
lation model. T'he initial coupled dynamic
global phytogeography modcl - general cir-
culation model runs indicate that there is
significantfecdback from vegeration to cli-
mate at the regional scale for temperature
and soil moisture, but that the effect aver-
agedoverthe whole globe is small.

The provision of appropriate data-bas-
es, particularly atthe global scale, is becom-




ing an increasingly important component
of GC'I'E’s modelling work. Forexample,
GCTE and other groups are working close-
ly with IGBP-DIS to produce a globally
consistent soils database designed specif-
ically to support global change research.
Disturbance regimes, and their projected
variation under global change, are looming
asanincreasingly important feature in sim-
ulating ccosystem dynamics at all scales.
The compilation of a global disturbance
databasc is thus a high priority within the
Long-"l'erm Ecological Modelling Activi-
ty and GCTE gencrally.

Thework described aboveillustrates the
ability of Long-"T'erm Ecological Modelling
Activity to facilitate significantadvancesin
scientific understanding across the GC'T'E
research programme. The potential for fur-
ther model development within GCTE is
now great, and the need fora LEMA Secre-
tariat to provide coordinative support for
model intcrcomparisons, modular model-
ling, and data acquisition and standardisa-
tion isacute. GC'I'E is making a concerted
efforttoobtain resources to provide support
forthe rapidly growing number ofactivitics
being undertaken inor proposed forthe net-
work,

Crop Networks

The report from the 1993 Wheat Model
Comparison Workshop caused much inter-
est, Thereasons for the marked divergence
inthe outputfrom the 10 models(2.5-8.0¢/
ha grainyield), given common initialisation
parameters, is still being keenly debated,
and will form the subject of two scientific
papers in preparation. Particularly surpris-

ingwas the fact that the use ofacommon leaf

arca index development time course forall
models did not bring about a marked im-
provement. Afollow-up workshop was held
in March 1995 in Reading, UK, to examine
in more detail the reasons for the divergence
inyicld prediction. It proved difficultto es-
tablish the exactreasons for the model diver-
genee, buta major factor was the way each
model dealt with radiation use efficiency,
and how this varied with temperature, Three
additional members have beenacceptedinto
the GCTE Wheat Network, the formal
Network membership now standing at 36.
A compilation of the 1993 Wheat Network
Modcland Experimental Metadatawas pub-
lished as GCTE Report No. 2.

1I'he GOTE Rice Nerwork was formally
launched at an international workshop at
the International Rice Rescarch Institute,
Philippines, in March 1994, A comparison
of four major rice growth modcls was pre-
sented, which showed a divergence much
less than thatof the wheat models. A major
proposal for funding the Nerwork’s activ-
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ines (planning and train-

ing workshops, exchange
visits, rescarch fellow-
ships, field experimenta-
tion and coordination)
was preparcd and dis-
cussed with a wide range
of donors; partial funding
has been secured. The
next GCTE Rice Work-
shop (Bangkok, Septem-
ber 1995, hosted by the
Thar National LGBP
Committee) will designa
multi-site, network-ex-
periment for temperature
gradient tunnels and re-
port results from a tem-
perature x CO, sensitivi-
ty analysis for the major

rice simulation models. A
GC'TE Rice Working
Group has been con-
vened to manage the Net-
work.

The proposed GCTE
Potato Network was dis-
cussed in detail at an in-
ternational workshop in
Wageningen, Nether-
lands. Although modecl-
ling potato growth is rela-
tively well advanced, the
participants agreed thata
formal GC'T'E Network,

linkingexperimental and
modelling groups world-
wide, would be very bene-
ficial. Lnitial plans for chis
were prepared witha listof
potential members.

T'he proposed GC'I'E
Cassava Networl was for-
mally announced at a
Symposium of the International Tropical
Root Crops Society in Salvador, Brazil.
I'he GCTE Network was seen as essential
to link cassava rescarchers investigating
global change impacts; pests and diseases
will play a particularly important role in
both experimental and modelling studies
for the Cassava Network.

A grant was received from the Durtch
Global Change Programme (NOP) to en-
gage a GOCTE Crop Networks Research
Officer. The position, to be located with
Professor Jan Goudriaan, Wageningen, is
to help prepare Network datasets and mod-
els formodel comparisonand data synthesis
exercises.

The managementstructure of the indi-
vidual GCTE Crop Networks has been
changed toallow greater specialistinputfor
the given crop. The earlier structure of

Hierarchy of scales addressed in GCTE research on ecosystem
structure/composition

“temperate” and “tropical” crops has been
superseded by crop-specific Working
Groups comprising plant physiologists,
specialists in pest, diseasesand weeds, and
modellers. T'he GCTE Crops Committee,
spanning all Crop Netwaorks, continues to
provide a general coordinative and man-
agement function.

Further achievements of GCTE , relating to the
Transects plans, the CO, consortium, and the
progress of projects under each Focus and Task,
can be found in the GCTE annual report for 1994,
Canberra: 1995.

GCTE Core Project Office, Will Steffen,
GCTE Core Project Officer, CSIRO, Division of
Wildiife & Ecology, PO Box 84, Lyneham ACT
2602, Australia. Tel: (+61-6) 242 1748,
Fax:(+61-6) 241 2362, E-Mail:
wis@cbr.dwe.csiro.au
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Global Circulation Model simulations are
sensitive to changes in surface albedo, aero-
dynamic roughiess, soil moisture and evap-
oration, all of which are influenced by vege-
tation and snoweover. Nevertheless, the role
of the biosphere is not sufficiently deseribed in
these models and improvement of the eco-
hydrological components in GOMs remains
a challenging task. Lin-depth knowledge of the
interactions between the hydrofogical cycle

and the terrestrial biosphere is crucial for

assessment of the impact on freshwater re-
sources, and heiwce the productivity of natu-
ral and man made ecosystems, of climate
change and other more direct homan pres-
sures oi the environment.

T he understanding of interactionsacross
the diversity of processes and temporal
and spatial scales requires collaboration
between hydrologists, atmospheric scien-
tists, soil scientists and ccologists to a de-
gree that traditional boundaries between
these fields disappear. BATIC is a catalyst

s Aspects of the

The Four Foci
.

in this process as an organisation that stim-

ulates and fosters integrative, eco-hydro-

logical research.
Two basic BATIC objectives are:

e to analyse rhe biospheric controls of
the hydrological cycle through field
measurcment for the purposc of devel-
oping models of energy and water flux-
es through the soil-plant atmosphere
systematall temporal and spatial scales,

e o develop databases that can be used
to describe the interactions between
the biosphere and the rest of the phys-
ical earth system, and to test/validate
model simulations of thesc.

Arange of tasks have been formulated and

grouped under four Foci:

One-dimensional Soil Vegetation
Atmosphere Transfer models

(SVATs)

T’he main objective of FOCUS 1 is to
investigate the vertical exchange of ener-
gy, moisture and coupled trace gasesat the

ATMOSPHERE

air-sea fluxes

Earth system cycles: the main mechanisms moving materials between land, air and oceans, and
their principal interactions with biological processes and human activities.

soil-vegetation-atmosphere interface and
theirdependence on relevantsoil and veg-
cration parameters as well as climatologi-
cal, hydrological and other related param-
eters. Investigations have been carried out
at thisscale and a number of SVA'l' models
have been developed. Emphasis is on im-
proving SVA'l's to simulate in a compre-
hensive way the various cco-hydrological
processes, for the full eco-climatic contin-
uum found on Earth.

A coordinated network of flux measur-
ing stations for long-term, continuous ob-
servations has been cstablished (CO,
FLUXNET). Eventually this initiative
should lead to continuous operation of 10-
50 stations, capable of measuring radia-
tion, heat, water and CO, fluxes, prefera-
bly evenly dispersed over the world’s land
surface. Such stations drive on technology
developed over the past five years in vari-
ous Land-Surface Experiments. A central
datainformation system will be established
at the NOAA-Oak Ridge Data Archiving
Center, with input from the Global Ter-
restrial Observing System (sponsored by
WCRP).

BAHC, through Focus 1 and Focus 3,
produces global vegeration and land cover
mapping. A BAHC priority is to evaluatc
and compare methodologics, to lead to
agreementon a single multipurpose classi-
fication. At the same time first attempts at
mixture-modelling studies are supported
for seleceted pilot regions.

New ‘applications’ in SVA'T" science
are underway: these include non-methance
hydro-carbon models, biome competition
models and wildfire behaviour models.

Regional-scale studies of land
surface properties and fluxes

FOCUS 2 extends the investigations un-
der Focus 1 into two and three dimensi-
ons. [tis oriented towards experiments in
different regions, and therefore takes into
account the role of heterogeneity in land
use, vegetation type, soil, hydrological and
other conditions and includes effects of
topography and latcral surface and subsur-
face water flow up to a scale of 10" km?. An
important subject in Focus 2 is upscaling,
namely the appropriate representation of
characteristics of larger areas in models




which take account of land surface hetero-
geneicy in all its forms.

Outstanding progress has been made
in understanding “aggregation” through a
mixture of experiment, modelling and a
continuous review of methods. A major
achievement of recent years is the conelu-
sion that a simple rule can be used for
above-ground vegetation parameters, rc-
gardless of the scale of heterogeneity.

Acommon format for Large Scale Field
Experiments has been found in elose col-
laboration with the Global Energy and
Water Cycle Experiment-International
Satellite L.and-Surface Climatology
Project.

Recently emphasis has shifted from
atmospheric advection to ceo-hydrologi-
cal control. "This process is accompanicd
by a refocussing towards below-ground
processes, inclusion of carbon exchange
and an extension of temporal scales.

Diversity of Biosphere
Hydrosphere interactions

FOCUS 3 seeks to develop models that
describe long term dynamics of the terres-
trial biosphere, and the provision of global,
quantitative data on biospheric processes
and relevant land surface characteristics.

The first SVA'T publications appeared
in the early 70s, the first mesoscale exper-
iments were from the mid 80s, but the firse
climate simulation with a dynamically re-
distributed vegetation was performed only
in 1994, So the Focus 3 agenda is very
young, and can only mature to full scale as
the scientific foundation for the first two
foci develops.

Recent developments show cvidence
that vegetation distribution and physiolo-
gy can have large effects on climate. How-
ever, most studics have been simplistic
and unidircctional, whereas the epposite
is rrue: vegeration distribution and physi-
ology are sensitive to climate. The predic-
tion of vegetation distribution and under-
standing the difference between potential
and actual distribution has progressed dra-
matically.

The Weather Generator

FOCUS4wasinitially conceived to devel-
op data bases to describe the interactions
between the biosphere and the physical
Earth system, and to test and validate
models of such interactions. In practice,
this meantthe provision of high-resolution
metcorological dara for climate and
climate-change rescarch for the BAHC and
GCTE core projects. FOCUS 4 has now
entered asecond phase where itis possible
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to identify different types of downscaling,
approaches, assess the uncertainty of their
results, and the applicability of any ap-
proach for ccological and hydrological
modelling.

The dynamic and stochastic approach-
es to downscaling need to be evaluated
with differentdata sets, butalso both should
be integrated in a single, Bayesian frame-
work. Study areas for calibration and eval-
uation of the different downscaling algo-
rithms have been chosen, partly in
collaboration with projects under Focus 2:
the ITAPEX-Sahel, the North China Plain

area for BAHC Focus 4.

project, the Little Washita Basin in Okla-
homa, and in the future the Large Scale
Biosphere-Atmosphere Experiment in
Amazonia (LBA).

In the necar future the preparation of
standardised data sers needed for coordi-
nated reference runs with various down-
scaling models will be finalised and dis-
tributed among the relevant groups.
Another continuing focus will be on the
analysis of the effects of uncertainties in
application programs. Of particular con-
cern is the systematic analysis of the im-
pacts of uncertainty in simulation models
such as the SVA'T's which are at the core of
FFocus 1.

The central role that data uncertainty
plays in the quality of model output, re-
quires policy makers and other end-users
of model results to provide feedback on
the acceptable level of risk. This aware-

Aggregation Modelling in HAPEX-SAHEL is a project under BAHC Focus 2, and it is a study

ness may provide a bridge o HDP (Fy-
man Dimensions of Global Environmen-
tal Change Programme) and the GQOg
(Glabal Climate Observing Programme)
initiative on the socio-ecconomic benefit of
climate forccasts.

Focus 4 started the exploration of ys-
ing satellite dara, The optical properties of
clouds can evenrally be transformed to
produce daily valuesand drought extremes,
‘I'his can be useful in many areas of the
world where adequate obscrvations are
not available,

There are plans to apply the Weather

Generator in the Norch China Plain in
cooperation with GCTE but also with
BAIIC Focus 1, the relevant foci in [GBP-
DIS and the HDP, and in collaboration
with existing Chinese programs or insti-
tutes involved in climate impact assess-
ment and adaptation research.

Holger Hoff, Acting BAHC Core Project Director,
Potsdam Institute for Climate Impact Research,
Telegrafenberg, D-14473 Potsdam, Germany.Tel:
(+49-331) 288 2543, Fax: (+49-331) 288 2647,
E-mail: bahc@pik-potsdam.de
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4 ‘i"'{ hat happens to CO, produced by
human activities? It is not yer possible to
close the contemporary global carbon budg-
et because of the inability to estimate the
quantity of excess carbon taken up by
terrestrial ecosystems. From various CO,
measurcments and model studies of the
carbon cycle (¢.g., Ciais, et. al., 1995; Den-
ning ct. al., 1995), the fractions remaining
in the atmosphere and absorbed by oceans
arerelatively well-bounded estimates. "The
difference, or a “missing component,” is
thought to be taken up by terrestrial sys-
tems, but firm quantitative estimates are
elusive. Recentresearch suggestsa strong
mid lacicude Northern Hemisphere ter-
restrial sink roughly equivalent to half the
fossil fuel emissions for 1992 and 1993, and
emphasise the nced for research on proc-
esses responsible for absorbing such large
quantities of CO,. Systematic CO, flux
measurement is one possible approach for
sharpening the estimates of terrestrial car-
bon change.

A workshop at La Thuile, Ttaly recent-
ly reviewed flux measurementapproaches
for quantifying annual net carbon gains by
terrestrial ceosystems (Baldocchi, ct. al.,
submitted), and a *CO, FLUXNET™ has
been proposed to obtain worldwide sys-
tematic data on CO, exchange between
the atmosphere and terrestrial biosphere
(IGBP, 1995). A clear conclusion of this
Workshop was that eddy co-variance® is
one very attractive approach for measuring
carbon flows into and out of an ecosystem
in order to quantify a “missing” compo-
nent of the excess carbon budger. Tech-
nological readiness exists, as do sound sci-
entific approaches. 'I'he scientific
community is excited about implement-
ing a network of measurements, and in
producing coordinated measurementsand
a more comprehensive data base. "T'he
idcas from La Thuile have gained support
trom IGAC, BAHC and GCTE Projects of
IGBP; however, commitmentto long-term
systematic observation would still be a
bold step because most experiences to
date stem from relatively short-term cam-
paigns.

What is even less clear is the dimen-
sion of institutional support and availabil-
ity of funds to develop and sustain a global
network of measurements. ‘I'he fact that
scientific and technical capabilities and
interest exist does not necessarily ensure
financial support for an emerging venture.

10

FLUXNET Implementation

pen Discussion
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Funding for developing a network of sys-
tematic measurements is nota trivail mat-
ter; up-front investment costs estimated
in U.S. dollars are ca. $100,000 per site.
Annual operating expenses— for flux and
collateral atmospheric measurements; for
quality control and archival of data; for
studies of ecosystem processes and con-
trols, and for measurement of site biolog-
ical parameters; for analysis and modeling
—could cost $100,000 or more per site.

It has not yet been determined what
would constitute an optimal number of
network sites, but it was learned at l.a
Thuile that scientific capability to run
equipment and interpret results exists at
20 to 25 locations worldwide. Systematic
CO, flux data will be needed from 25 more
locations to provide required global cover-
age, wherean “ideal” setoflocations would
depend on a strategy to sample globally
the ccologically significant biomes. Initial
costs toimplementa global measurement-
monitoring network would be at least $5
million, and would increase by $0.1 to
$0.2 m. for cach station added to the net-
work.

In view of the non-trivial financial re-
quirements, and the fact that many gov-
ernments closely scrutinize support for
research, itwould seem that parallel to the
development of scientific plans there
should be a discussion of how a CO, flux
network can be financed, especially since
a worldwide network would likely involve
scientistsand sources of supportfrom many
countriecs. Mechanisms for planning and
coordinating funding may in fact already
exist since a flux nerwork simply aug-
ments other global ventures such as satel-
lite observations and general climate mod-
eling.

Given the diversity of philosophy and
financial practices of different countries
(and their respective science agencies) in
supporting research, it would seem pru-
dent to explore and understand possible
approaches for seccuring and coordinating
various sources of support. Assuming that
flux measurements would need to be tak-
en continuously, and that a flux measure-
ment/monitoring network would need to
operate foradecade or longer, is it possible
to get assurances/commitments for long-
term support? Moreover, is it possible for
the scientific community to define clearly
the funding requirements needed to sus-
tain a long-term program that would make

it palatable to governments willing to in-
vest?  Finally, there may be lessons to
learn from experiences of developing and
sustainingothernetworks of measurement,
e.g., the atmospheric CO, measurcments
made over the past four _dccadcs, which
has had its share of frustrations. T'hese are
just a few of the logistical and financial
questions that might be discussed prior to
implementation of a “CO, FLUXNET.”

To explore some of these issues, an
open discussion is proposcd of financial-
institutional-coordination-logistical aspects
of *CO, FLUXNET.” Tt would be espc-
cially helpful if Program Managers/Re-
search Directors could bring their perspec-
tives to the discussion.

Those having views on these issucs
should send them to the IGBP Secrerariat
(see address on p. 19 in News [etter box).
Please idenrity message subject as “CO,
FLUXNET,” and include your Internet
address.
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*Eddy-covariance, also eddy correlation, is a
measurement technique in which atmospheric
fluxes are derived from covariances of the ver-
tical wind speed and temperature, humidity, or
CO, concentrations.

Corrigendum: The last issue of the Global
Change NewsLetter failed to mention that the
US Department of Energy sponsored the La
Thuile Worshop. Our apologies (Ed.)
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b
"n order to increase the knowledge of
electronie networking and its urility in
global change research, 1GBP-DIS and
STAR'T (the IGBP Global Change Sys-
tem for Analysis, Rescarch and Training
Framework Activity) organised a Summer
School on electronic networking and Data
and Informartion Systems (DIS). The work-
shop was a three week summer school
given by instructors from the University of
Maryland, IGBP-DIS and START at the
University’s Department of Geography.
The major objective of the summer school
was to gather scientists from developing
countries within START regions and de-

velop a prototype World Wide Web data
and information system toactas a seedbed
for the development of a fully functional
STARI-DIS.

Funding was provided through the In-
ternational START Secretariat viaan NST
grant. I'he Workshop ran from 17 July
1995 through 4 August 1995 and included
24 scientists from around the world. Inthe
15 instructional days participants created a
functioning data and information system
using World Wide Web technology. These
participants returned to theircountries with
reference materials, teaching materialsand
relevant software.

Classes ran for three weeks in the Uni-
versity’s UNTX laboratory. Participants
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Teachers and students at the IGBP-DIS-START Summer School at the University of Maryland

were introduced to the UNIX operating
system along with various existing nct-
work serviees in a three day preliminary
session. Participants then began designing
and implementing the START-DIS in car-
nest. In only three weeks these partici-
pants had developed a working version of
the system that was later demonstrated to
the STAR'T Standing Committec at their
mectingin Washington, DC, on 11-14 Sep-
tember, 1995.

By the conclusion of the course, the
twenty-fourscientistsat the summerschool
had learned how to develop a working
Data and Information System and had set
up their own system in only three weeks.
Participants developed plans for future
implementartion of similar systems within
their own regions. Most importantly, they
developed human networks with scien-
tistsall over the world that will serve them-
selvesand the S'T'ART Secrerariac foryears
to come.

These scientists have become an im-
portant assct to START and IGBP in the
development of a wide area based Data

and Informartion System. Continuation of
similar workshops within the regions is a
basic step towards fruition of the STAR'T
data and informartion systems.

Plans also include the creation of the
START-DIS CD-ROM which will con-
tain theentire START-DIS system, WWW
clientapplications, and other relevant soft-
ware to assist those regions with limited
network access. The CD-ROM should be
available by Spring of 1996,

For more information, please contact the In-
ternational 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@kosmos.agu.org,

Web URL: http://dis.start.org/

David Lance Wolf, University of Maryland
at College Park, |113 LeFrak Hall, College
Park, MD 20742, USA. Tel: (+1-301) 405 4558,
Fax: (+1-301) 314 9299,

E-mail: dw | 37@umail.umd.edu

il




| GBP NEWSLETTER 23

“
Iand-Ocean Interactionsin the Coastal Zone
Achievements and Future Plans

network of over 1,000 coastal scicn-
tists from 124 countries was involved in
the development of the LOICZ Imple-
mentation Plan (IGBP Report No. 33),
which derails the manner in which the
scientificissuesand uncertaintiessurround-
ing the role of the coastal domain in the
functioning of the Earth system need to be
addressed.
The Second L.OICZ Open Science
Meeting, convened in April 1995 at the Ma-

rine Science Institute of the University of

the Philippines, was attended by 203 natural
and social scientists from45 countries.'|'his
provided a forum in which to explore the
mechanics of how toimplementche project.

Both regional and topic-oriented dis-
cussions were convened, resulting in the
identification of potential core research
nodesand initiation of specialised networks
upon which the future suceess of 1LO1CZ
willdepend. T'he mecting wassupported by
anumberofinternational agencies with in-
terests in coastal science including the Inter-
governmental Oceanographic Commission
of UNESCO, IUCN-The World Conser-
vation Union, and the Commission of the
European Union with whom the LOICZ
Project maintains strong collaborative links.

I'hercaresignificantdifferencesbetween
LOICY and those Core Projects of the IGBP
thataddress processesincomparatively dis-

tinet compartments of the Earth system
such as the atmosphere, or the oceans, In
comparison with the relatively uniform
cnvironmentofthe sunlit zone of the open
ocean, or the rapidly mixed environment
of the atmosphere, the spatial and tempo-
ral heterogeneity of the world’s coastal
zones is considerable. As a conscquence
there are considerable merhodological
problems associated with developing glo-
bal perspectives of the role of the coastal
sub-system in the functioning of the Earth
system. Thisissue is being tackled chrough
the development of a coastal typology that
will be used as a framework for preparing
regional and global syntheses and to iden-
tity coastal areas and types for which more
empirical data are required. A draft docu-
mentoutlining the strategy for developing
such a typology has been produced and
circulated throughout the networl of cor-
responding scientists and this will be tur-
ther elaborated in collaboration with the
Food and Agriculture Organisation of the
United Nations and the Necherlands Ge-
ological Survey.

Recognising thatconsiderable bodies of
empirical, /n site dara already exist in the
literature fora numberofareas of interestto
LLOICZ the project has initiated, in collab-
oration with the World Health Organisa-
tionand the Global Environment Monitor-

ing System (GEMS) of the United Na.
tions Environment Programme (UNEDR)
the compilation of data relating to riverine
discharge to the coastal zone. A draft doc-
ument River Discharge to the Sea: A Global
River Index was published and circulated
by T.OICZ in April 1995, Further amplifi-
cation and expansion of this database will
be undertaken over the next biennium.
Plansare in hand to evaluate the feasibility
of producing such a synthesis in the case of
groundwater discharge.

A programme of activities in four coun-
tries of the Southeast Asian Region wasap-
proved as Core Rescarch at the Fourth Sei-
entific Steering Commitree meeting held in
the Philippines. Executed by coastal zone
researchers on the staff of four institutions
in the region, this is a collaborative pro-
gramme funded by the Netherlands Foun-
darion forthe Advancementof Tropical Re-
scarch through the SoutheastAsian Regional
Committee for START (SARCS) and co-
ordinated by the LLOICZ Corc Project Of-
fice on behalf of the LOTCZ-SSC. The re-
search objectives are primarily focused on
socialand economicimpactsof global change
in coastal systems (LOICZ Focus 4) but
mvolve quantification ofland-ocean fluxes
and modelling (Focus 1)and the role of biota
in coastal gcomorphology (Focus 2).

To provide a framework for future na-
tional and regional research, and to ensure
that data generated through such research
are comparable and compatible, two scts of
guidelinesare currentlyunderdevelopment
through 1LOICZ. "T'he firstof these, guide-
lines for coastal resources assessment are
nearingcompletionandlayout thealterna-
tive methods whichcan beapplied in LOTCZ,
research concerned with ecconomicanalyses
of pressures driving change in coastal areas.
'I'he sccondserof guidelines, currently un-
der development by a consortium of
LOICZ-SSC members concern coastal
modellingtobe used indeveloping different
forms of coastal models of carbon and major
nutrients for coastalareas. Anothercompo-
nent of this framework, the 1.OICZ data
system plan is underactive developmentin
collaboration with the TGBP-DIS. When
completed thiswilldocument the expecta-
tions of the LOICZ, project and its compo-
nent researchers in terms of data compila-
tion, management, access and exchange.




"I'he report of the ad hoc Joine JGOFS/
1.O¥CZ 'ask Team was published in 1994
and subsequently a Joint Task Team was
established, charged with developing a
strategy for Continental Margin Studies
which form the major point of interface
betwecn these two Core Projects. Proce-
dures for the submission of national and
regional research are being finalised and
despatched ro the National IGBP and
LOICZ committees. Execution of such
rescarch will commence in 1996, At the
present time LLOICZ is establishing a firm
basis on which to build future acivities,
This foundation, in terms of initial net-
waorlgs, rescarchers and activities will be in
place by the end of this year and full scalc
execution of project activities is envisaged
over the subscquent bienniurn,

The Future Path

“I'he physicaland biological heterogeneicy of
the world’s coastlines, combined with the
variety of social, cultural, and economic con-
ditions drivingchange in these areas, results
inacomplex interplay of processes such that
conditions and the ensuing dynamic equi-
librium in any one area of the woeld’s coast
can beconsidered unique, Developing mod-
els, scenariosand syncheses thatallow g wid-
crspatial or temporal view of these dynamic
systems is asignificantscienuific challenge.
Inordertodevelopregional and global syn-
theses of any single flux from [and to ocean
(sediments, freshwater, ornutrients forex-
ample) this diversity of natvral and human
conditions must be filtered in such a way
thatthe dominant factors controlling present
fluxes can be identified, and quantified. The
effects of global change on these factors,
whether positive or negative, must then be
determined if future conditions are to he
adequacely described via scenarios, or buile
into more dvnamic models for producing
forecasts.

Developing fully predictive models of
the dynamics of coastal systems, which
adequately incorporate eventhe dominant
natural science components of such sys-
tems, is probably rot possible within the
life-span of LOTCZ. 'T'he development of
fully coupled models describing the dy-
namics of the patural and human environ-
ment of coastal areas also requires a signif-
icant investment of incellectual and
financtal resources, resources that are un-
likely to be made available to the projectin
a co-ordinated manner, Nevertheless, sig-
nificantadvances towardsthese longerterm
goals can be made.

In the short tenmn, regional and global
syntheses of existing empirical data can be
peoduced to provide a basis for expansion
of the temporat and spatial scale of various
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types of coastal models. Catchment basin
madels thar adequately describe the driv-
ing forces controlling discharge from carch-
ments of different types to the coastal
ocean can be constructed, allowing exrrap-
olation from catchments of known to un-
known characteristics. Once fully validat-
ed, coastal ocean carbon budgers and flow
maodels, can be wsed in conjunction with
the coastal typology to provide better esti-
matcs of the role of the coastal ocean in the
global casbon eycle.

The majority of the work of the Core
Projects to date has becn undertaken
through national research activities co-or-
dinated by the CPO’sand 85C’s. Research
results arc compiled, data exchanged and
regional and global syntheses produced,
which assist in clarifying the scientific un-
certainties surcounding different aspects

of Global Change and the functioning of

the Earth system. As noted in the LOICGZ
Implementation Plan, LOTICZ is a project
that addresses the effects of cumulative
changes to the world’s coastal zones, the
cffect of these changes on the functioning
of the carth system as a whole, and on the
haman populations of coastal arcas, The
complexity of the project in terms of the
scientific issues and uncertaintics which
necd to be addressed in achieving the
ILOICZ goals will necessitate meticulous

- loicz@nioz. nf

compilation and analysis of data froiiiy
vidual, national and regional srudiés’

Whilst LOICZ must, understandib]
invest considerable effort during the'; in
tial phascs of its development in the s¢
ence and hence the understanding of the
dynamic processes occurring in the coastal
zomnes of the world, linking with the other
elements of the EGBP must be scen as a
pressing necd at the programmasic level if
IGBP is to achicve its own overall goals
and objcctives, Integraning LOTCZ issues
with those of the other Core Projects will
not be easy. Many of the scientific ques-
tions and issues that are part of LOIGZ
goals and objectives relate to solving land-
ocean flux problemsin the horizontal plane.
In contrast, JGOFS maodelling of carbon
and BAHC modcliing of water for exam-
ple, have m the past, largely concentrated
on the vertical component of flux. Resolv-
ing these apparent incompatibilities
presentsa significantiantellectual challenge
tathe IGBP, ltis achallenge paralleled by
thatot LOICZ in integrating research over
a wide range of natural science disciplines
and attempting to integrate such research
with that of the soctal sciences.

John Pernetta, LOICZ Core Project Director,
Netherlands Institute for Sea Research, PO Box
59, NL-1798 AB Den Burg, Texel, The Nether-
fands, Fox: (+31) 2220 69430,. E-mail:
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The JGOIS Science Plan was published in
1990with a goal and objectives relating ro CO,
and biogeochemical cycles.  These were nar-
rowed in the Tmplenentation Plan (IGBP Re-
port No. 23, 1992) to concentrate on CO, with
studies on other elements only insofar as they
affect the understanding of processes of CO,
fluxes between atmosphere, upper ocean and
deep ocean. This has helped to focus JGOES
activities.

Scientific Highlights

JGOTFS has stimulated international co-
operation that would otherwise not have
occurred. Some examplesinclude:

North Atlantic Bloom Experiment
Following the “green carpet as it unrolls
norchwards™ from low to high latitudes with
the coming of spring was an important ini-
tial JGOI'S activity which stimulated the
developmentand publication ofasetof pro-
tocols forobserving the acean. JGOT'S pro-
vided the co-ordination thatallowed mult-
shipinter-calibration exercises to take place
resulting innew international standards and
method protocols beingestablished. I 'he fact
that the spring bloom sediments out in a
rapid event that can be detected in bottom
sediments is a significant finding. Further
work is planned in a second phase of North
Atlantic activity from 1997-2000 to study
seasonal changes in both the formation of
North Atlantic Deep Water at high lati-
tudes, and biological and chemical CO, ex-
change processes. i

Time Seriesstations

The Bermuda(BA'L'S) and I Tawaii (HO'I'S)
time series stations have provided an invalu-
able time scrics of observations relevant to
JGOFSwith which tocalibrate models. The
BATS data, forexample, have shown thata
large part of carbon transport out of the
photiczone is by seasonal mixing of refrac-
tory dissolved organic carbon down into
deeperwater. The developmentand testing
of new high temperature catalytic oxidation
techniques for measuring dissolved organic
carbon was duc to JGOFS stimulation and
needsin thisarea.

Equatorial Pacific Study

‘I'his study was planned because of the vast
areaofupwelling thatoceurs in the Equato-
rial Pacific, with accompanying outgassing
of CO,, and the important role of ENSO
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by J.G. Field, Chair JGOFS

.

(El Nifio Southern Oscillation) in these
processes. Initial results confirm the im-
portance of ENSO in affecting rates of
primary production and CO, flux in the
Equatorial Pacific, and they confirm the
Bermuda findings of dissolved organic car-
bon being an important component of car-
bon flux out of the photic zone. Further-
more, the High Nutrient Low Chlorophyll
(IINLC) paradox of the region has given
rise to the first large scale in situ Tron
Fertilization Experiment, with JGOFS
participation. This experiment showed
enhanced primary production with iron
fertilization, bur the question of altered
rates of CO, flux remains unresolved ow-
ing to subduction of the fertilized water
mass.

Southern Ocean:

The first phase of the JGOFS Southern
Oceanstudy (1991-1995) puta new unity of
purpose into various national Antarctic re-
scarch plans, as theyre-orientated previous-
ly-planned cruiscs to meet JGOFS objec-
tives. The larger ships used in this region
have permitted more exchangesofscientists
than in other arcas and many ships have
accommodated scientists from other coun-
tries, promoting close international collab-
oration. Preliminary results have been excit-
ing and unexpected: the mosaic of water
masses, fronts, seasonally moving marginal
ice zones, and areas of subduction and up-
welling have been intensively studied from
acarbon fluxangle. "T'he first winter meas-
urcments of primary production and car-
bon flux have been made in the Southern
Ocean, and the British results of 1992-3
suggest that in the areas encompassed by
their cruises, the Southern Ocean was a
netsink for CO , whercas summer oceanic
conditions were expected to provide a net
source in the Southern Ocean. "I'he south-
ern summer of 1992-3 was an anomalous
year, however (post-Pinatubo eruption, El
Nifio) and it remains to be seen whether
these results are the norm or not.

Arabian Sea

This region was chosen because of the
massive scasonal changes in upwelling
caused by rnonsoonal reversals of wind
and current. This had been dramatically
demonstrated by the Nimbus Ocean Col-
oursatellite images, and unforrunately the

“

- Overview of the Joint Global Ocean Flux Study |

delayed launch of ScaWil'S has hampered
the work in this region. Early observations
confirm that NO -rich waters throughout
the study region during the NE monsoon
in January were depleted by March-April,
with oligotrophic conditions prevailing
during the most recent cruises. Thus prom-
ising initial results were presented at the
Villefranche Symposium.

Continental Margins

T'his joint work with LLOICZ is only just
getting off the ground, but has served the
purposc of getting many new countries,
which are unable to getsignificant funding
for “blue warter” research, involved in
JGOFS. Thus scientists in L'aiwan, Chile
and South Africa, forexample, have tailored
their national research programmes to
JGOFS objectives. Thiswork isstimulated
by the importance of continental shelvesand
slopes as regions of enhanced primary pro-
ductionand massive carbon sedimentation,
and the need to study the dynamics of coast-
al upwelling as both a source and a sink for
CO,. Trseems from initial models that the
intervals between and duration ofupwelling
pulses,and the degrec of subsequentstrarti-
fication are important factors in asscssing
the relative importance of outgassing and
biological uptake of CO,. Furtherwork on
estuaries, cross-shelf transport, and other
aspects of carbon tflux are being planned for
continental margins.

JGOFS has involved physical ocea-
nographers, chemists, geochemists and hi-
ologists in planning and exccuting its re-
search. I'hese scientists would probably
not all have co-operated without JGOFS.
The disciplines have brought with them a
range of techniques ranging from stable-
isotope and radio-isotope methods, to phys-
iological uprake experiments, to sediment
traps, satellite remote sensing and occan
optics. Models range from geochemical
box models to ccological models and to
coupled ecological 3-D ocean general cir-
culation models. The resulting interaction
has promoted vigorous and healthy debate
onissuessuchastherelative importance of
physical, chemical and biological process-
esincarbon flux on scales ranging from the
thermohaline circulation to coastal up-
welling, JGOFS has caused scientists to
view a range of processes in very different
ocean regions from the common perspec-
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tive of carbon flux. I believe that as a
result, there have been paradigm shifts in
areas such as understanding the role of
dissolved organic carbon, in the impor-
tance of physical processes which drive
the “biological pump” and in the “iron
hypothesis” in high nutrient-low chloro-
phyll regions. These ideas are now being
tested further as hypotheses in the next
phase of JGOFS. Many scicntists have
been stimulated to work on JGOFS sci-
ence as a result of the excitement it has
generated,

Links to other IGBP Core Projects
JGOEFS has had good links with other ma-
rine Core Projects, or those being planned.
A]JGOFSscientificsteeringcommittee rep-
resentative was on the Core Project Plan-
ning Committees for both Land-Ocean In-
teractions in the Coastal Zone and Global
Ocean Ecosystem Dynamics. JGOFS is
also heavily involved in planning for a po-
tential successor project, tentatively called
the Global Ocean Euphotic Zone Study
which would link upperocean physics and
biology using Global Ocean Observing Sys-
tem technology to understand and predict
climare and weather patterns. There has
been good collaboration with the Interna-
tional Global Atmospheric Chemistry
project in the Biogeochemical Ocean-At-
mosphere Transfers workshop (BOAT)and
with IGBP-DIS in compilinga global dara-
base of CO, measurements. Although there
has been little initial marine activity in the
IGBP task force for global analysis, inter-
pretation and modelling (GAIM), some
marine modellers with JGOFS links have
beeninvolved with this task force and more
JGOFS linksare planned. "I'here has been
only limited contact with the Core Project
on Past Global Changes (PAGES) hither-
to, but more is envisaged with the new
IMAGES research initiative organised
jointly by the Scientific Committce on
Oceanic Reearch and PAGES. New mul-
ti-ship work in the North Atlantic (1997-
2000) is being planned jointly with the
potential Core Project, Global Ocean Eco-
system Dynamics.

We have co-operated well with the
Waorld Ocean Circulation Experiment, in
the World Hydrographic Programme-
JGOFS CO, survey in which ships work-
ing on the ocean circulation experiment
have hadatlcastone berth for CO, measure-
ments. Thissurvey of CO, provides exten-
sive 3-D global ocean cover tocomplement
the intensive regional process and time se-
ries studies on one hand and the satellite
remote sensing of the occan surface on the
other. I'he Panelsponsored by JGOFS joint-
ly with the Intergovernmental Oceano-
graphic Commission is strongly involvedin
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the CO, survey and has published a hand-
book of analyrical protocols to measure
carbon compounds in sea water. It organ-
ised the 1994 international inter-calibra-
tion exercise to measure pCO, at sca. An
Atlantic database for pCO, field data is
being established in conjunction with
IGBP-DIS and this is being expanded toa
global CO, database under the supervi-
sion of a sub-committee of the CO, panel.
T'hese activities of the Panel are central to
one major goal of JGOFS: to quantify the
capacity of the oceans to absorb atmos-
pheric CO,,.

JGOFS has established links with the
Global Ocean Observing System through
several individuals associated with JGOFS
serving on the observing system commit-
tees. Nevertheless, there is a general feel-
ingamongst the JGOFS scientificstecring
committee that JGOFS should have more
direct and formal links with the Global
Ocean Observing System. For example,
we should be asked to comment on pro-
posals or to submit proposals with plenty
of lead time to enable meaningful discus-
sion to take place the scientific steering
committee, or to set up special sub-com-
mittees for this purpose,

LinkstoNational Research Programmes
These arc generally informal through
JGOFSscientificsteering committee mem-
bers and other science leaders also serving
on National Committees. The Chairofthe
JGOFS scientific steering committee and
other committee members are frequently
asked to review proposals to national com-
mittees for funding. This informal mecha-
nism appears to work, in that most major
national programmes provide important
inputto the overall JGOFSeffortand these
efforts have been fairly well co-ordinated.
I'he publication of protocols for JGOFS
measurements has helped maintain stand-
ardsand compatibility of dataamongst the
national programmes. Another more for-

The
Research
Vessel
Thomas G.
Thoempson

mal mechanism is that Chairs of National
Committees are always invited to steering
committee meetings, and there are usually
several non-steering committee members
present as 4 result of these invitations. Scv-
cral such individuals have laterbeen invited
to join the leading body of JGOFS. The
publication of JGOF'S “White Reports™ has
also greatly assisted national programmes in
tailoring their activities to JGOFS,
JGOFS Legacy
As stated in the Implementation Plan,
JGOFS plans to leave a legacy for marine
Global Change research after the JGOTS
sunset date in 2005, This legacy includes:
e anassessment of large-scale carbon flux-
es, obrained from a greatly increased net-
work of observations

® a sct of models that express our under-
standing of processes controlling large-
scale carbon fluxes

e a procedure for observing the ocean in a
routine, synoptic manner to detectchang-
es in the ocean carbon cycle in response
to climate change

e a well cared-for data set comprising ob-
servations made to standard protocols
and a system for making subsets of these
data casily available to researchers

* knowledge and understanding of fluxes
across continental margins to provide re-
liable boundary conditions for global
ocean models

e anincreased numberofcountries with an
interest and skill in JGOFS-type activi-
ties and making appropriate measure-
ments and global scale inferences.

John Field, Zoology Department, University of
Cape Town, 7700 Rondebosch, Cape Town, South
Africa, Fax: (+27-21) 650 3726, E-mail:
jgfield@uchthpx.uct.ac.za

Picture of Research Vessel courtesy of Sea Tech-
nology, Compass Publications, USA
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Coral Records Offer Long-Term Perspective
on Tropical Climate Systems

Julia E. Cole, Dept. of Geological Sciences, University of Colorado, Boulder CO, USA
Robert B. Dunbar, Dept. of Geology and Geophysics, Rice University, Houston TX, USA

‘limate variability in the tropics has
importantconsequences for climate world-
wide. Coupled ocean-atmosphere systems
originating at low latitudes have global
impacts on climate and society: the El
Nifo SouthernOscillation (ENSO) in-
cludes a far-reaching system of telecon-
nected climate anomalies, and billions of
people live in countries where the Asian
and African monsoons govern food sup-
plies. Our current insights into tropical
climate variability, including our state-of-
the-art predictive models, are based on an
understanding gained from instrumental
records that rarely span more than the past
several decades. Yer most climate systems
appear to contain significant decadal-cen-
tennial as well as interannual modes of
variability. Such a long-term mode has
only recently been identified from instru-
mental data for ENSO, following nearly
two decades of anomalous conditions in
the Pacific. Understanding the long-term
dynamics of the tropical ocean-atmosphere
is a critical prerequisite to predicting fu-
ture changes.

Coral records
of past tropical variability

Instrumental records limited to the past
few decades cannot provide the insight
needed to characterize long-term climate
variability fully. To understand the natu-
ral range of behavior and sensitivity of
tropical systems, we must tap the informa-
tion preserved in high-resolution paleocli-
matic archives from the rtropics. Recent
paleoclimatic studies on long-lived corals
have demonstrated that these records of-
fera high-quality source of information on
subseasonal climate variability that can
span several centuries. Also promising is
the development of floating subseasonal-
annual records from fossil corals recovered
from reef cores. Such corals can be dated to
an accuracy of 11% and offer potential
“windows” onto seasonal-centennial vari-
ability during the past one to few hundred
millennia.

The massive scleractinian corals pri-
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The study of corals is part of PAGES core research to answer

questions on Past Global Changes

marily used for recent paleoclimatic re-
construction can reach 200-800 years in
age and several meters in diameter. These
very large corals usually grow in (and thus
provide records of) the uppermost 10-20m
of the ocean. Annual density bands and/or
geochemical variations offer a strong basis
for precise geochronology at most sites.
Because the coral skeleton grows outward
atarate thatcanreach 2 ecm/yr, millimeter-
scale sampling of the skeleton enables
resolution of subseasonal phenomena.
The aragonitic (calcium carbonate)
skeleton incorporates many geochemical
tracers of specific surface ocean parame-
ters, including temperature, salinity, and
nutrient content. The isotopic content of
skeletal carbonate and the skeletal trace
metal content have proven especially use-
fulin tracing pastsurface ocean variability.
Growth parameters (e.g. thickness of an-
nual density bands) also hold promise for
providing environmental reconstructions.

Records of coral skeletal radiocarbon, re-
flecting the radiocarbon content of local
water masses, offer one of the few means
to reconstruct seasonal-centennial varia-
bility in ocean circulation. The multivari-
ate archive of climatic information availa-
ble from corals thus holds great promise for
expanding our knowledge of the natural
variability in many aspects of the tropical
ocean-atmosphere. This new baseline of
information will provide a key test for
numerical models that seek to predict the
evolution of tropical systems.

Regional coral records

Ongoing research efforts in many coun-
tries seek to extend the record of tropical
climate variability using corals. Significant
additional effort is being directed at the
refinementofcalibrations for geochemical
and growth-related tracers, Coral records
are just beginning to play a role in under-



standing tropical ocean dynamics, bucchey
offer perhaps the only means by which we
can extend our perspective back over the
past centurics to characterize the natural
variability of the marine tropics.

T'he tropical Pacific has seen perhaps
the most intensive coral paleoclimatic ef-
fores, motivated largely by the drive to
understand long-term ENSQO variability.
New coral records from che equatorial Pa-
cificreveal previousty unrecognized shifts
in the seasonal eycle of the tropical Pacific
over the pastcentury and in the interannuy-
al variability associated with ENSO over
the past4 centuries. In the castern Pacific,
a suite of coral records suggests that dee-
adal shifts in ENSQO-related 5ST's may be
coupled to long-term displacements of the
Intertropical Convergence Zone (ITCZ;
Dunbar etal. 1995). In the western Pacific,
rceent increases in rainfall associated with
a Pacific-wide shift in the late 1970°s ap-
pearunprecedented overthe past 100 years
(Cole ct al. 1993). The existence of such
decadal variability in ENSO is only begin-
ning to be acknowledged from limited
instrumental data, Coral records can thus
document the degree to which recent
changes are unprecedented and the be-
havior of the decadal-centennial modes of
ENSO through time.

Along the Great Barrier Reef, paleocli-
matic studies using long-lived corals have
identified past changes in river discharge
finked to ENSO (Isdale 1984) and modes
of long-term temperature variability con-
sistent with tree-ring evidence (Cook
1995). A radiocarbon record from a Great
Barrier Reef coral indicates decadally var-
ying circulation changes that may provide
an intermittent connection with the cast-
ern Pacificand ENSQ (Druffel and Griffin
1993),

In the popical Atdlantic and lndian
oceans, new coral records demonstrate the
potential to address questions related to
the role of the tropical ocean in generating
rainfall extremes on adjacent continents.
In the Atlantic, tropical SSTanomalies on
either side of the equator are linked to
droughtin Braziland in Subsaharan Africa.
In the Indian QOcean, strong seasonality in
many parameters results from the Asian/
African monsoon, and the tropical ocean
itself may drive interannual variations in
monsoon intensity. In both regions, short
coral records demonstrate the ability to
track regional variability in surface ocean
temperature and/or rainfall. Variabilicy in
the tropical Atlantic and Indian Occans
may also be coupled to changes in the
Pacific: the Atlantic responds to strong
ENSO extremes, and both precursory and
responding roles have been postulated for
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X-radiograph of the top section of a coral core
from Malindi National Marine Park, Kenya.
Distinct annual density bands such as those in
this coral provide accurate annual chronologies
for many coral studies; this core is clearly
banded over its 200-yr length. Numbers along
left side indicate scale in centimeters,

the Indian Ocean with respeet to ENSO.
In both the Indian and Atfantic tropical
occans, our understanding of seasonal-
multidecadal variability is relatively poor
and would benefit from a long-term analy-
sis involving proxy records.

ARTS: A PAGES focus on -
tropical climate variability

Within the IGBP, a new PAGES activity

has been approved that focuses on devel-

oping and synthesizing reconstriictions of
tropical ocean-atmosphere variability..
Goals of the Annual Records of 'Tropical’’
Systems (ARTS) program inchidé the de-"
velopment of high-quality reconstructions. -
of past tropical variability anid the integras.
tion of these records with instramiéntal "
and modeling studies such as those recoms
mended and supported under;the CLI-
VAR (Climate Variability and Predictabils’

ity)initiative of the WCRP (World Climate
Research Programme). An organizational
AR'T'S workshop will take place in early
1995,

"Fhe ARTS activity will nel
proxy records contributing insight
sonal-interannnual variability in"the
ics, especially those showing Row
variability changes over decade-centii
scates. Climate reconstructions from cor
als are expected to form the backbone o

this effort, due to their broad distribution.

in the tropical oceans, their high-fidelity
climate reconstructions, and their chrono-
logical precision. AR'T'S will also incorpo-
rate the available tree-ring and icc core
reconstructions from tropical latitudes and
the active participation of tropical clima-
todogists and climate modelers. Integrat-
ing the climatic information available in
proxy records with the cbservational and
modeling approaches offers a synergistic
path towards a predictive understanding
of long-term variability in tropical climate.
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_Fui‘thér' information on ARTS activities
can.be réquested from the organizers: Julia

Cole, University of Colorado (Email
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“Dunbar,. Rice
v dunbai@rice.edu).

University (Email

. The World Data Centre-A for Palacocli-
“'matology, ¢stablished by the NOAA Na-
v tional Geophysical Data Center, Boulder,

Colorads is clasely tied with the PAST

- Global Changes project; with much more

information o’ ¢orals. This WDC works
closely with scientists to prepare their data
foruse in the public domain. The Web site:
http:/fwww.ngdc.noaa.gov/palec/balen.html
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People and Places

—

Fellows announced at the
American Geophysical Union

On August 22 the AGU congratulated the
thirty-three distinguished scientists who
were sclected by a committee of their
peers to become AGU Fellows in 1995.
"I'his sclection was based on the individu-
als’ attainment ofacknowledged eminence
in a branch of geophysics.

‘I'he number of Fellows sclected an-
nually is limited to no more than 0.1% of
the AGU membership.

Amongst the new Fellowsis Ann Hend-
erson-Sellers, member of the Scientific
Commirtee for the IGBP. She was select-
ed for leadership and extensive and crea-
tive research accomplishments on a wide
range of climate system topics.

A recent modelling workshop in Beijing

JGOFS participants at the Fourth International CO,
Conference in Carqueiranne, France

|
Ann Henderson-Sellers

At the Core Project
Officers Meeting at the

Royal Swedish Academy
of Sciences in Stockholm
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Open Science Meetings

9-14 October 1995, Beijing, China
WMO/IGAC Conference on the Measurement and
Assessment of Atmospheric Composition Change.
Third science conference of the International Global
Atmospheric Chemisery Project (IGAC). Jokn Miller,
Environment Division, ARLP, Waorld J]fc’feal‘()fr)g}[ﬂf
Organisation, 41 Ave. Giuseppe Motta, CH-1211 Gene-
va 2, Switzerland. 1ax: (+41-22) 740 0984, Ii-mail:.
Johu-miltonmiller@itu.ch

22 October 1995, Beijing, China

1CSU Global Change IForum on Earth System Re-
search

23-27 October 1995, Beijing, China

SAC 1V: The Fourth Scientific Advisory Council for
the IGBP

TGRBP Secretarial, Box 50005, 8-104 05 Stockholm, Swe-
den. Fax: (+46-8) 16 64 05, li-mail: sec@ighp fva.se.

30 Octoher-4 November, 1995, New Delhi, India
Asian Workshop & "I'raining Course on Mecasure-
ment “'echniques and Inventories of Greenhousc
Gases

16-17 November, 1995, Zurich, Switzerland
IGBP/BAHC ProClim-Alpen Forum Symposium.
T'he Role of the Hydrological Cycle in Mountain Ec-
osystems. PraClim-Forum far Climate and Global
Change, Swiss Academy of Sciences, Béiirenplatz 2, CH-
3017 Bern, Swirzerland. Tel: (+41-31) 312 21 14, Fax:
(+41-31) 312 55 37, F-mail: proclim@sanw.unibe.ch

28 November-1 December, 1995, Tsukuba,
Japan, Open Meceting on the IGBI” Northern
Eurasia Study

Dy Gen Inone, Head of Global Warming Research Team,
Natiounal Institute for Enoironmental Studies, Japan Fn-
vironment Ageney, 16-2, Onogawa, Tsukuba, lbaraki
305, JAPAN, Tel: (+81-298) 51-6111, Fax: (+81-298)
51-4732, LEmail: inonegen@nies.go.jp

8 December, 1995, Bern, Switzerland

Climate Change: The IPCC Sccond Assessment Re-
port. ProClim-Iorum for Climate and Global Chauge,
Swiss Acadenty of Sciences, Birenplatz 2, CH-3011 Bern,
Switzerland, Tel: (+41-31) 312 21 14, Fax: (+41-31)
3125537, l-mail: proclim@sanw.unibe.ch

29 January-1 February, 1996, Amsterdam,
The Netherlands

First Open Seience Meeting of Land Use and Cover
Change (I, UCC)

The Royal Dutch Academy of Sciences, Trippenhuis,
Amsterdam

Louise Fresco & Rik Leemans, Department of Agrono-
my, P.O. Box 341, 6700 AW Wageningen, The Nether-
lands, Tel: (+31) 8370 83040, Fax: (+31) 8370 84575,
E-mail: lucc@sec.agro.wan.nl

17-21 June 1996, Washington DC, USA.
GEWEX: Sccond International Scientific Confer-
ence on the Global Energy and Water Cycle Exper-
iment, at the US National Academy of Sciences.
Scientific interests involve the climate feedback
associated with clouds, radiation, and the hydrologic
processes. Papers invited, Contact: GEWEX Project
Office, 409 Third Streer SW, Suite 203, Washington, DC,
20024, USA.

26-30 August 1996, Helsinki, Finland
[Fourteench International Conference on Nuclea-
tion and Atmospheric Aerosols, M, Kulmala, De-
parementof Physics, University of Helsinki, PO Box
9, FIN-00014, Helsinki, Finland.

Tel: (+358-0) 191 8308, Fax: (+358-0) 191 8680,
kulmala@phcu.helsinki.fi
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2-6 December 1996, Melbourne, Australia
First SPARC Genceral Assembly (Stratospheric Proe-
esses and their Role in Climate). David Karoly,
SPARC 96, CRC for SH Metecorology, Blg 70,
Monash University, Clayton, VIC 3168, Australia.
E-mail: sparc96@vortex.shm.monash.edu.au

Publications
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BALIC-IGAC-GCTE Scicnee Task Team. Report
of First Meerting, Massachuserts Institute of ‘I'ech-
nology, Cambridge, Massachusetts. USA, 10-12 Jan-
uary, 1994 (1995). Stackholm: IGBP, 45 pp.

The Science Task Team discussed and developed recom-
mendations for multi-Core Project collaboration within
the IGBP under three headings: process studies in ferres-
trialenvironments, integrated modelling efforts, and part-
nership with developing country scientists. Three interre-
lated themes considered under process studies are: transects
and large-scale land surface experiments, fire, and wer-
lands. Methodls for implementation and projects are iden-
tifred.

Write to: IGBP Secretariat, The Royal Swedish
Academy of Sciences, Box 50005, S-104 05 Stock-
holm, Fax: (+46-8) |16 64 05, E-mail:
sec(@igbp.kva.se

IGBP announces its new home page
on the World Wide Web

The IGBP Home Page URL:
http:/fwww.igbp.kva.se/igbpint.itml/

Core Projects

Global Change and Terrestrial Eco-
systems (GCTE)

Climate and Vegeration Change. 'T'he Influence of
Changes in Climate and Carbon Dioxide on Biome
Distribution. Interim repore of the consortium led
byProfessor F. . Woodward, December 1994 (1995),
Project 3b of Tiger 1V: a NERC community re-
search programme, a Core Research Projectof IGBP
Global Change and "I'errestrial Evosystems. 24 pp.
M. A. Beran, Programme Manager of Terrestrial
Initiative in Global Environmental Research (T-
GER), Institute of Hydrology, Crowmarsh Gifford,
Oxfordshire OX 10 8BB, UK, Fax: (+44-1491)
692430

Land-Ocean Interactions in the Coast-
al Zone (LOICZ)

The Dynamics of Global Change and the Coaseal
Zone (1995). Second 1.OICY Open Science Meet-
ing, I'he Marine Science Institute, University of the
Philippines, Quezon City, "The Philippines, 24-27
April 1995.107 pp. (LOICZ Meeting Report No. 9)
LOICZ Core Project Office, Netherlands Institute
for Sea Research (NIOZ), PO Box 59, 1790 AB
Den Burg, Texel, The Netherlands.

National Committees

Canada

Global Change Research Themes, A report of the
Canadian Global Change Program Research Com-
mittee, prepared by Deanna Mcl.eod (1995). 30pp.
Jeffrey Watson, CGCP Director, 225 Metcalfe,
#308, Ottawa, Ontario K2P [P9, Canada. Fax:
(+1-613) 991 6996, Fe-mail cgcp@rsc.

Japan
An Interim Report of IGBP Activities in Japan
1990-1994 , edited by Isamu Kayane. (1995), Japan
Narional Committee for IGBP. Science Council of
Japan, 265 pp. Proceedings of the 4th IGBP Japan
Symposium, 26-27 January, 1995,

Isamu Kayane, Institute of Geoscience, University
of Tsukuba, |-1 Tennodai, Tsukuba, Ibaraki 305,

Japan.

UK

International Dircctory of Global Environmental
Research (GER). Initiatives, Programmes and Or-
ganisations (1995). Swindon: UK GER Office, 84
Pp-

Christine Rowland, UK GER Office, DP 1002, Pola-
ris House, North Star Avenue, Swindon, Wiltshire
SN2 |EU, UK.

USA

A Review of the U.S. Global Change Research
Program and NASA's Mission to Planet Earch/Earth
Observing System (1995). Committee on Global
Change Research, Board on Sustainable Develop-
ment, Policy Division, National Research Council,
Washington: Nartional Academy Press, 96 pp.
Copies are available in limited supply from: The
Board on Sustainable Development, National Re-
search Council (FO 2080), 2101 Constitution Ave-
nue, NW, Washington, DC 204 /8-0001, USA,

General Interest

‘I'he Blue Planet. An Introduction to Earch System
Science, by Brian J. Skinner and Stephen C. Porter
(1995). New York; Toronto: John Wiley & Sons, 493
pp, appendices and index.

GLOBALJ CHANGE
Edited by Suzanne Nash

Newsletter requests and change of address
information should be sent to:

the IGBP Secretariat

The Royal Swedish Academy of Sciences
Box 50005, S-104 05 Stockholm, Sweden
Tel: (+46-8) 16 64 48

Fax: (+46-8) 16 64 05

e-mail: sec@igbp-lva.Se

The IGBP Report series is an annexe
to the Global Change News Letter
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