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From Agenda Setting to
== Implementation

lﬂ he Past Global Changes (PAGIES) project
has now reached a crucial stage of transi-
tion from an early emphasis on agenda
setting to a progressively stronger orienta-
tion towards implementation. This is re-
flected in the completion of the PAGES
Implementation Plan, a substantial docu-
ment that outlines the shape of the paGEs
Project over the next 5 years, To integrate
the various Foci and Activities and the
wide range of objectives they span, and to
strengthen a sense of shared goals, it is
planned to bring together, for the first
time, the main pAGES Focus and Activity
leaders at a meeting in Hilterfingen, Swit-
zerland, in November of this year. During
this meeting discussion will focus on fina-
lizing the shape and content of the PAGES
Open Science Meeting, synergisms be-
tween activities, sharing of information
and defining a future policy for the dis-
semination of PAGES science. Themes will
include East-Westlinks between the Pole-
Equator-Pole (piep) Transects, as well as
prp-Polar linkages; marine-continental
linkages; annual resolution record inarange
of paleo-archives; data model interactions;
and, future PAGES Symposia.

Understanding the past for a
better view of the future

Whatever the anthropogenic impact
on future climate may be, it will interact
with natural variability as revealed in the
records from the past. Even if our future
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climate is less modified by human activity
than is currently anticipated, it will not
remain constant. Natural climate variation
has occurred and will continue to occur on
all timescales. This variation affects peo-
ple and their livelihoods in ways that are
still hard to predict and plan for. These
observations reinforce the need to docu-
ment and understand the course of past
climate variation, its causes, regional ex-
pression and consequences. The focused
research agenda of PAGES Science provides
essential evidence to underpin the infor-
mation and advice needed by present day
decision makers. Key races activities in
this regard include:

o reconstructing the history of natural
climate forcing mechanisms and their effects.
Links between forcing mechanisms such
as solar variation and volcanic activity and
the responses they generate in the earth’s
climate must be established through stu-
dies of pastevents, as well as modelled and
explained in theoretical terms, These nat-
ural forcing processes will interact with
any anthropogenic effects. We need to
know much more about how natural for-
cing mechanisms have affected past cli-
mate before we can assess their future
significance.

o documenting the internal dynamics and
Jeedbacks that modulate climate changes on the
timescales of seasons to centuries. These too
will interact with and modify any human-
induced changes that may occur. They
often involve complex leads and lags that
can only be explored in the evidence from
sources such as tree rings, corals, ice cores

and sediments that allow us to reach be-
yond the short time span of instrumental
records. They affect the way in which we
interpret present day trends and they will
strongly atfect the course of future chang-
es. To predict their future impacts, we
need to greatly improve our knowledge of
their patterns and amplitudes in the past.

o providing data for developing, resting
and validating climate models. Model simu-
lations of the earth’s climate system often
highlight particular areas and processes of
key importance for improving their vali-
dity and predictive power. This in turn
requires that evidence from the past be
refined in order to test the models against
reconstructed pastconditions. Models form
one of the major links between science
and decision making. T'o be fully effective
insimulating future climates, models need
testing using climate conditions and boun-
dary conditions unlike those of the present.
Unless models can achieve an adequate
level of realism in simulating past climate
conditions, their performance in predict-
ing future conditions will remain less cer-
tain than decision makers would like.
Working with the modelling community is
one of the key roles of paGes. Many past
climate changes are global in their effects
and can be traced as simultaneous respon-
ses in both hemispheresand from the equa-
tor to the poles; but the way these changes
are expressed varies greatly from place to
place. The challenge for PAGES is to under-
stand the global mechanisms and docu-
ment the regional effects. Both are vital for
model developmentand validation, hence

The inferential framework for using paleodata to test models used for predicting future global changes
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A map showing the
different Pole-Equa-
tor-Pole Transects
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for reducing uncertainties in future pre-
diction.

¢ refining our knowledge of the past role
of greenhouse gases during rapid warming epi-
sodes. The parallel trends in past global
temperature, atmospheric carbon dioxide
and methane concentrations, as revealed
in ice core records, provide one of the most
dramatic arguments in favour of future
greenhouse gas warming, but the precise
phasing of and the processes responsible
for the parallel changes in temperature
and gas concentrations need to be more
fully understood before the future impli-
cations can be confidently established.
Only the historical record contains the evi-
dence needed to resolve these crucial is-
sues.

o estimating the probability of major in-
stabilities in the earth system under warm cli-
mate conditions. It is now clear that the
earth’s coupled ocean-atmosphere system
has been highly unstable in the recent
geological past, with massive swings of
ocean circulation and associated dramatic
changes in climate taking place over the
space of a few decades at most. Even
though such dramatic ‘switches’ are more
typical of cool, glacial cimes, there is grow-
ing evidence that they cannot be excluded
from the range of future possibilities in a
warming world. Many lines of evidence
from sources as diverse as tree rings and
sediments show thateven during the warm
period since the last glaciation - the period
we live in now - climate varied over amuch
greater range than instrumental records
would lead us to believe. There is also
growing evidence forsudden, majorchang-
es in climate during the warm period be-
fore the last glaciation, the Eemian Inter-
glacial, All these warm climate fluctuations
need much fuller investigation, since they
may hold part of the key to estimating the
likelihood of similarly dramatic changes in
the near future, changes that would have

human consequences well beyond the
range of recent experience.

¢ documenting the impact of past envi-
ronmental changes on human resources and
activities. The record of the past is rich in
illustrations of the ways in which climate
changeand humanactivity have been close-
ly interwoven. It is not a simple story, for
the impact of climate variation through
extreme events for example, is often in
part a function of the pattern of human
resource use at the time. Human activities
create the canvas upon which climate va-
riation expresses its consequences for peo-
ple, their welfare and their very survival.
One of the responsibilities of PAGES is to
improve our understanding of these inter-
actions so that future resource manage-
ment and environmental policy can learn
from the lessons of the past.

New Newsletters and a new
Web-site

The first paces Newsletter of 1997
marked a new departure. The formart has
expanded in size from six to sixteen pages
and now includes a much greater emphasis
on reporting PAGES science. The first new-
style Newsletter profiled the pep T and PEP
1T Transects; the second one highlights
pep 111 and the iMAGES (International Ma-
rine Past Global Change Study) pro-
gramme.

The global change community may
access PAGES information, including News-
letters, all future (and a gradually increas-
ing number of past) Workshop Reports
and updates on the raGEs Open Science
Meeting via the newly developed Home
Page, now maintained by the 1Po in Bern:
http://www.pages.unibe.ch/pages.html

Frank Oldfield, races Core Project Office,
Birenplatz 2, CH-301 | Bern, Switzerland. E-mail:
pages@ubeclu.unibe.ch

The First PAGES
Open Science Meeting

We see thisas a major landmark in
the developmentof PAGES science and
a demonstration of its role within the
spectrum of Global Change research.
The meeting will take place at Royal
Holloway University of London, April
19-23, 1998. The theme of the meet-
ing will, be :

‘Past Global Changes and their Sig-
nificance for the Future'

The Meeting will highlight major
advances through a series of invited
overview papers in Plenary sessions to
be presented by some thirty leaders in
the field.

The themes to be covered will
include:

1. The full range of climate
system variability
Climatic forcing
Climate system processes
Modelling the climate system
Biotic responses to climate
change

6. Human consequences of

climate change

Poster sessions will be an impor-
tant component of the Meeting with
the emphasis on interaction and dis-
cussion. They will be organized large-
ly along the lines of the main projects
coordinated by paGES, Both the invi-
ted review papers and papers based
on the posters will be published.

The final afternoon is designed to
include a Panel Discussion address-
ing both the policy implications of the
results of PAGES research and the prior-
ities for future research by PAGES sci-
entists in the light of the needs of
present-day decision makers,

Academic co-sponsors of the meet-
ing are The Environmental Change
Research Centre; University College
London and the Centre for Quater-
nary Research, Royal Holloway Uni-
versity of London. Royal Holloway
will host the Meeting and the Envi-
ronmental Change Research Centre
in vcL will fund up to 5 outstanding
youngscholars from developing coun-
tries to attend the meeting,

Further information and updates
on plans for the Meeting are available
from the 6P PAGES International
Project Office, Birenplatz 2, CH 3011,
Bern, Switzerland. Phone:- + 41 31
312 3133; Fax:- + 41 31 312 3168; E-
mail: pages@ubeclu.unibe.ch
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The Inner Mongolia Grassland-Atmos-
phere Surface Study (1MGRrASS) is designed
toadvance our understanding of soil-vege-
tation-atmosphere interaction in temper-
ate semi-arid grassland. In addition it will
address the hydrological cycle in a meso-
scale modelling framework, provide sur-
face flux measurements overvarious scales
for developmentand validation of satellite
remote sensing algorithms. Tt attempts to
understand the grassland-climate interac-
tion under the human activity stress with
the target for sustainable development in
this area. "Thus this project is mainly a
BAHC-GEWEX type experiment but with
emphasis on IGBP's biogeochemistry pur-
pose and 1HDP related tasks, in particular,
Land Use and Land Cover Change. The
choice of the semi-arid Mongolian grass-
land ecosystem forconducting such astudy
stems from the basic duality involving man
and climate which is imposed on the mo-
delling of land surface-atmosphere inter-
actions. The Mongolia grasslands repre-
sent an immense natural resource
containing a mixture of vircually pristine
areas, which respond mostly to natural
climatic perturbations and heavily used
grazing crop areas, which respond to both

climatic and human impacts. Because of
their temperate latitudes and pervasive
water-stressed ecology, they are destined
asasensitive climatic zone in which prima-
ry productivity undergoes huge swings
according to prevailing surface tempera-
ture and precipitation patterns.

The Mongolian grassland plateau dif-
fers from most of the world’s remaining
grasslands in its vastness, the extent of the
remnants which have not been disturbed
and still retain their pastoral character; and
the fact that its biomass productivity is so
much higher than other grassland ecosys-
tems in light of its low annual rainfall and
the shortness of its growing season. The
latteris presumably due to the distribution
of annual rainfall of which approximately
70% occurs between June and August dur-
ing peaksummer heating. Itis also unique
in that, unlike the C4 grasslands of North
America and Russia, it is primarily a C3
grass ecosystem, although it 1s not clear
why (C4 grasses exhibit higher water use
efficiency and are more heat resistant,
whereas C3 grasses showa greaterincrease
in photosynthesis for higher CO, concen-
trations). Recent research shows that the
Mongolian grasslands may sequester far

more carbon than other grassland zones.
Measurements in the vicinity of the Inner
Mongolia Grassland Ecological Research
Station where IMGRASS will take place, show
underground biomass quantities exceed-
ing above ground biomass quantities by
factors of 7-10, a ratio some 3-5 times
greater than warmer grassland zones. This
carbon sink feature of the Mongolian grass-
lands has important implications on global
climate as changing temperature and soil
moisture patterns modulate the flux of
CO, into the atmosphere through soil res-
piration. In addition, there is documented
evidence that overgrazing practices and
spring wheat planting in some parts of the
grasslands have led to increases in surface
albedo, increased wintertime and spring-
time aerosol concentrations and sandstorm
frequency, and significant declines in pri-
mary productivity. Since 1991, a group of
Chinese and American scientists inspect-
ed the proposed Inner Mongolia field ex-
periment area, Chinese Academy of Sci-
ences and found it will be an ideal region
for conducting a mesoscale field experi-
ment for its typical steppe and biodiversi-
ty, mild-complex terrain, and long-term
ecological research background by IMGERS
scientists. After a preliminary proposal to
THE NSFC of China and the National Sci-
ence Foundation (nsF) of USA, two work-
shops were held in Boulder, USA 1992 and
Beijing, China 1993, respectively. Finally,
NSFC approved THI IMGRASS project in the
end of 1996.

The scientific objectives of IMGRASS
are multiple, but concentrated in the sur-
face fluxes modelling and long-term cco-
system-climate interaction. All objectives
are based on the comprehensive meso-
scale field experiment, long-term moni-
toring of ecology-climate parameters and
their respective model development.
These are:

1. Develop and validate svar model(s)
with comprehensive soil, vegetation,
atmospheric measurements at core sta-

tions with the strategy of microvaria-

bility representativencss.




2. Develop and validate a comprehen-
sive limited area model for simulating
the watercycle in the Inner Mongolian
grassland area to determine the impact
of evaporative recycling on mesoscale
circulations underachanging landscape
and representative parameterization
scheme for mesoscale (GoM grid point
scale) average into GeM with compre-
hensive mesoscale field experiment.

3. Develop satellite retrieval techniques
forthe principal surface variables (vege-
tation cover, albedo, temperature, soil
moisture), along with cloud radiation,
and aerosol parameters for use in both
initializing and validating the process
model components of the limited area
model. Such algorithms will provide
the capability of extending the model
simulations beyond the study-area
boundaries.

4. Produceacomprehensive dataset, con-
tinuous in time and typical for semi-
arid grassland classes of natural pre-
served and anthropogenic influences,
to understand the response of grass-
land ecosystem to climate variability
and human activity, (in particular, over-
grazingand agricultural farmingand its
feedback).

5. Quantifying and modelling the func-
tion of the steppe in carbon and nitro-
gen biogeochemical cycle as well as
the source/sink effect to global green-
house gases budget.

Field experiment. The mesoscale field
experiment will be conducted in Xilingol
District in the growing season (early May
to September) 1998. The scale of experi-
ment area is about 100-150 km. Four core
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stations with geographical and ecological
representativeness are sclected to have
composite instrumented observation, in-
cluding soil, vegetation, atmospheric
boundary layer parameters and surface flux-
es of radiation, heat, humidity, trace gases.
Microvariability of surface fluxes is con-
sidered in the observation design. Also
quality control and intercalibration of in-
struments will be routinely made in addi-
tion to core stations. Several minorstations
will be selected for various purposes, such
as area coverage for mesoscale model, sa-
tellite validation, ecological type, etc. Mul-
ti-satellite data, such as AVHRR, GMS, TM,
sPoT, and ADEOS/POLDER will be collected
for retrieving and validating regional dis-
tribution of above-mentioned parameters.
Four dimensional data assimilation

(4DDA) scheme will be studied. In the
summer of 1997, a pilot study will be con-
ducted mainly in the IMGERS station. Long-
term monitoring will be made atone or two
stations after the 1998 experiment. Along
with existing research results and observa-
tion data of IMGERS since 1979, study of
grassland ecology-climate interaction will
be based on a qualified long-term data
base.

Participants of mMGrass in China are
those scientists with an atmospheric, cco-
logical and remote sensing background
from the Institute of Atmospheric Physics
(1ap), the Institute of Botany (iB), the
Lanzhou Institute of Plateau Atmospheric
Physics (Lipap), the Institute of Geography
(16) (all belonging to the Chinese Acade-
my of Science (cas, Peking University,
Inner Mongolia University). A number of
US scientists e.g. Drs. K.N.Liou,
E.A.Smith, W.Brutseart, ].Businger, are
actively involved in the preparation of the
IMGRASS project in both China and USA.
Dutch scientists, e.g. Drs.P.Kabat,
R.W.A.Hutjes also expressed interest in
participating in the experiment. Although
we have made the experimental plan, par-
ticipation in the IMGRAsS field experiment
and modelling study from the internatio-
nal scientific community is anticipated.

Daren Lu, Chief Scientist of IMGRASs, LAGEO, Insti-
tute of Atmospheric Physics, Chinese Academy
of Sciences, Beijing 100029, China. E-mail:
ludr@sun.ihep.ac.cn




Report of the Chinese BAHC Workshop held in

Beijing, 10-12 November 1996

rom 10 to 12 November the Chinese
National Committee of the 168P and the
Biospheric Aspects of the Hydrological
Cycle (Banc) Core Project Office organ-
ized a Chinese patc Workshop, which was
attended by more than 35 Chinese scien-
tists and 6 international scientists, The
aim of the workshop was to synthesize
BAHC relevant studies in China and to be-
gin planning for a research programme
around the North-East China Transect
(NECT). Several issues were discussed dur-
ing the workshop, such as the current state
of knowledge, data collection related to
climate induced land cover change im-
pacts, agricultural sustainable develop-
ment, and water resources management
for agriculture. Lectures alternated pre-
sentations and a panel discussion was
held.

A keynote lecture was held by W. Bas-
tiaanse discussing the regionalization of
surface fluxes in Heihe River Field Expe-
riment (HEIFE), Echival Field Experiment
in a Desertification Area (ErEDA) and Hy-
drological-Atmospheric Field Experiment
(HAPEX Sahel led by GEWEX/weRP) with the
Surface Vegetation Index Algorichm for
Land (sEBAL). The demand for regional
water with energy balance, climate and
water resources management studies can-
not be satisfied by conducting field mea-
surements alone. There is a need for new
procedures to be defined to extrapolate /z
situ fluxes to the regional scale. Examples
were given of the HEIFE, EFEDA and HAPEX-
SAHEL field experiments, in which surface
fluxes were estimated directly from re-
mote sensing measurements of surface
hemispherical reflectance by using SEBAL.
A comparison between ground-based tow-
er fluxes and pixelwise siBALfluxes was
achieved by integrating the fluxes of pix-
els located upwind of the measurement
tower. In 85% of the cases comparing the
field scale surface fluxes with the sEBAL
surface fluxes, the deviation was within
the range of instrumental accuracy.

One of the key issues of BAHC Focus 4,
the Weather Generator, is the problem of
downscaling. Jun Xia presented a down-
scalingapproach by coupling a greysystem
differential model with the Finite Domain
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by Changming Liu and Dajun Shen

Mesoscale Atmospheric Model (FDMAM) as
a tool for predicting daily precipitation in
high resolution. By coupling the two ap-
proaches it is possible to obtain more pre-
cise predictions than the rpman alone. It
has been verified by daily precipitations
observed in 77 rain gauging stations and 96
flood events in Hubei province, China. In
addition he explained how information of
atmospheric circulation patterns can im-
prove estimating the local daily precipita-
tion.

One of the topics of the workshop was
human induced climate change impact
assessment, on which Jinjun Ji discussed
the results of simulating surface fluxes
overnatural and managed vegetations with
an Atmosphere-Vegetation Interaction
Model (avim). During the project the sur-
face fluxes of energy, water and carbon
dioxide were simulated over grassland and
cropland during the growing period. The
Aviv model consists of two interactive com-
ponents; a Land Surface Physical process
model (1L.rpm) and a plant physiological
model, and provides an efficient approach
to link the biogeochemical and physical
processes at the surface. Simulated results
of winter wheat showed that it was highly
sensitive to precipitation in growing sea-
sons in the Yucheng station, North China
Plain, and coincided with the measure-

ments in Inner Mongolia. Sensitivity test-
ing of steppe production to changes in
climate and grazing indicates that severe
droughtand overgrazing will lead to deser-
tification in a semi-arid zone.

Changming Liu outlined the current
status and prospects of the Chinese BaHC
study. The present study focuses on four
topics: a one-dimensional soil-vegetation-
atmosphere transfer (svaT) model, region-
al scale studies of land-surface properties
and fluxes, diversity of bio-hydrosphere
interaction, and the weather generator |
project.

One-dimensional svaT model

One of the critical issues in global
change researchis the atmosphere-ecosys-
tem interaction thatincludes notonly phy-
sical, but also biogeochemical processes.
By coupling physical processes with
biogeochemical processes between the
atmosphere, vegetation and soil at land
surface, a climate-ecosystem mechanical
model is constructed, a so-called Atmos-
phere-Vegetarion Interaction Model
(avim).

Regional studies

The largest land-surface experiment
in China is the Heihe River Basin Field




Experiments (HEIFE) on the atmosphere-
land surface in Northwestern China, rank-
ing only third worldwide in international
experiments, after FIFE in the USA and
HAPEX-MOBILHY (Modelisation du Bilan Hy-
drique) in France. Currently two other
regional scale land-surface experiments are
being planned and implemented: the In-
ner Mongolia Grassland-Atmosphere Sur-
face Study (MGRASS) — of which a detailed
report can be found on pages 13 to 14 of
this issue — and the Huaihe River Exper-
iment of Energy and Water Cycle (HUBEX).
Inaddition, the Ecohydrological Research
on the Application of Watersaving Agri-
culture to the North China Plan is a major
project of the Nartional Natural Science
Foundation. The interdisciplinary project
combines the perspective of geography,
biology and engineering to describe the
relevant processes, mechanisms and inter-
relations for increasing the efficiency of
crop-water utilization, which have pro-
duced fruicful results to BAHC.

Diversity of bio-hydrosphere
interaction

The Mechanisms of Response of Chi-
nese Complex Agro-ecosystems and Res-
ponse Strategies to Global Change project
uses interdisciplinary research to identify
and quantify the mechanism of the effects
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of changes in climate, atmospheric compo-
sition and land use on China’s complex
agro-ecosystem and how these effects lead
to feedback to global change. Tt is intend-
ed to improve the general ability for key
agronomic species, forests and rangelands
and to help national programmes to make
nearand medium term plans. The ecologi-
cal transect is considered to be an efficient
approach for studying global change. The
North-East China Transect (NECT) will
contribute to BAHC, to study the biotic
control of water and encrgy exchanges
between land surface and the atmosphere.

The Weather Generator

The Research of Water Resources in
the Arid Areas of Northwest China under
Global Change is developing a drainage
hydrological model to account for the spa-
tial distribution of glaciers, snow cover,
soil, precipitation and runoff at different
scales. This high-resolution hydrological
model will be developed as a coupled cli-
mate-hydrology model. A similarinitiative
isstarted in the Couplinga Weather Gene-
rator to a spAC Model in the North China
Plain, sanc Focus 4 is devoting a major
effort to coordinate the development of
methods to simulate atmospheric inputs
to ecological and hydrological models in
both current and projected future climate.

During the workshop research results
were presented on topics of impact assess-
mentofglobal change and climatic change;
dataset buildingand analysis; Bancrelated
scientific modelling; and, agriculture wa-
ter resources use research.,

The workshop was concluded by a
panel session chaired by Mike Fosberg,
Executive Officerof the Banc Core Project
Office. The discussion centred on how
land use and water influence agriculture
sustainability along the North-East China
Transect; what effect changes in land use
and water will have on the agriculture; and
the Bauc project itself.

The workshop was very successful and
filled gaps in knowledge on biospheric
aspects of the hydrological cycle as part of
a global synthesis, Tt also enhanced the
incorporation of Chinese BAIIC activities
with international BaHc activities. The
authors gratefully acknowledge the Na-
tional Natural Sciences Foundation of
China, the Chinese Academy of Sciences
and the sanc Core Project Office, for their
generous support in organizing the work-
shop.

Changming Liu, Shijiazhuang Institute of Agri-
cultural Modernization, Chinese Academy of Sci-
ences, 39 Huaizhong Middle Road, Shijiazhuang,
Hebei 05002 |, China. E-mail: emliu@pku.edu.cn

TﬁemsuExmxtiw Board has appointed Dr
Will Steffen to the post of Executive Director of
the International Geosphere-Biosphere Pro-
gramme for a period of three years, to replace
Professor Chris Rapley, wha is returning to the
UK to fis post ar University Gollege London.
Dr Steffen is an Australian citizen with a
BSe. in chemical engineering from the Univer-
sity of Missouri (USA) and an MSe. and PhD.
in chemistry from the University of Florida
(USA). He is currently the Executive Officer for
the Global Change and Tervestrial Ecosystems
(6¢TE) Core Project of the 1GBP and is a Visiting
Fellow at the Research School of Biological
Seiences, The Australian National University.
His early research career was in structural
inorganic chemistry, with an emphasis on the
use of x-ray crystallography to elucidate the
structure of transition metal complexes. More
recently he has been involved as a collaborator

in profects associated with GOTE, including the
recent synthesis and integration of GGTE's re-
search effort over the past six years. Earlier he
worked as a science manager and scientific
editor and information officer in the Common-
wealth Scientific and Industrial Research Or-
ganization (¢siro) Division of Environmental
Mechanics, whose research focuses on environ-
mental physics,

“For many of you | probably don’t
need an introduction. 1 have been very
active in the international global change
research arena since 1990, when 1 joined
ceTEas the Core Project Officer. The early
days were chaotic, as Rowena Foster (who
was hired before I was and is the real boss
of the ceTE Core Project Office) and T
struggled to turn a tiny office with a pad of
paper, a few pens, a discarded PC, and two
champagne-stained pages of notes from

Brian Walker, scribbled on paper from a
Qantas lounge, into a functioning interna-
tional research programme. Somehow we
managed over the years, with quite re-
markable leadership from Brian, a consid-
erable amount of help and support from
the other ot officers and tremendous
volunteer input from a very large number
of top-class scientists (the real strength of
168p!), to get a few runs on the board.
During that time I have also interacted
with a large number of colleagues from
other programme elements, from the 1GBP
Secretariat, from the START Secretariat and
theirregional networks, and from the broad-
er global change community. This work at
the “coalface™ of global change research
has been a fascinating experience, and has
exposed me to the mind-boggling spec-
trum of people, programmes, themes, cul-




tures, nationalities, disciplines, activities,
meetings, discussions, arguments, fights,
laboratories, research stations, and expedi-
tions that make up the global change re-
search effort,

One of the most remarkable achieve-
ments of IGBP has been to meld this enor-
mous pot of ideas, people and structures
into a coherent international research pro-
gramme. It hasn't been easy, and there
have been many false steps and frustra-
tions along the way. But the excitement
and enthusiasm displayed at the 1GBp Con-
gress is proof of the emerging sense of
common purpose and of the new level of
maturity of the programme.

Now, however, is not a time for IGBP to
rest on our laurels. We are facing a big
challenge. As the planning phase of the
programme turned towards implementa-
tion in the late 1980s, we sct ourselves six
fundamental questions (see 1G8P Report
No. 12). Through the 1990s a few more
questions have been added, but the list
still remains shortand focused. [ris time to
revisit that list, and to evaluate how well
IGBP has answered those questions. Dur-
ing the next three years, a synthesis of the
programme’s research to date - what we
have learned about the functioning of the
Earth system, the critical gaps in our un-
derstanding, the emerging issues that we
must tackle in the future - would be an
ideal way to define the value we have
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added to the broad global change research
effort over the last decade and to provide a
scientifically-sound springboard for the
next phase of 1GBr. The issue of a pro-
gramme-wide synthesis needs to be dis-
cussed not only by the Scientific Commit-
tee, but also (and very importantly) at the
programme element level and throughout
the 1G8P community of scientists. To pro-
duce a high quality state-of-the science
synthesis will require the active support of
the entire community.

Whatever the emerging scientific is-
sues and the future directions of 1GBP, one
thing is certain: we must become more
effective at working together with other
groups interested in global change to solve
common problems. Some of these impor-
tant partnerships include:
¢ Enhanced scientific collaboration with

our colleagues in the climate sciences

and in the social sciences. This process
has accelerated rapidly over the past
year or two through the efforts of Chris

Rapley and Peter Liss, the current168r

Executive Director and Chairman, re-

spectively, and their counterparts in

the World Climate Research Pro-
gramme and the International IMTuman

Dimensions Programme.
¢ Further strengthening of an already

strongand productive relationship with

START to build an effective two-way

cooperation with regional research: re-

Will Steffen

gional research building up a globy

picture, and global understanding prg

viding policy and management sup.
port at the regional level.

¢ Closer interaction with the Interng.
tional Group of Funding Agencies tg
ensure that, in this era of resource con-
straints for research, the goals, science
plansand implementation strategies of
national and regional global change
programmes and those of 1Gap and the
other international programmes are
developed and implemented as har-
moniously and efficiently as possible,

¢ Abetter working relationship with the

Intergovernmental Panel on Climate

Change, which provides governments

with advice on the climate component

of global change.
¢ Closer cooperation with those United

Nations agencies which have a remit

for the global environment oron whose

focal areas global change has a signifi-
cant impact.

We now sit at an interesting point in
the history of global environmental re-
search. "T'here is a confluence of funda-
mental science and important societal
needs, We need the absolutely best sci-
ence, across 4 large number of disciplines,
to address questions of very high impor-
tance for the future of the Earth's life
support systems and thus for humanity.
The questions appear on a wide range of
space and time scales, from immediate
local and regional management problems
tolonger-term policy decisions which have
implications for the future evolution of the
Earth system. [f we can develop the effec-
tive partnerships suggested above (which
will require good will from all parties to
overcome some traditional tensions and
barriers), 16BP and our sister international
global change programmes can enhance
our leadership role in global change sci-
ence and improve our delivery of policy |
and management advice. |

Finally, 1 acknowledge the tremen- ‘
dous efforts and achievements of my pre- ‘
decessors in the post of Executive Direc-
tor. My own beginnings in the 1IGBP came in
the period of inspirational leadership from
Thomas Rosswall, who kindled myenthu-
siasm for global change research and kept
me focused on the bigger picture as I
worked with my GeTE colleagues to get |
that core project off the ground. Thomas, |
John Marks and Chris Rapley have all l
brought energy, enthusiasm and consider- §
able skills to the post, and together have
led 16BP to its current solid position of
eminence in global change research. [hope
that I can carry on in the same tradition.” ‘
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I orderto begin outlining plans fora potential
new 1GBP Programme Element in the area of
marine biogeochemisiry and climate, the fol-
lowing group metin London at the Ciba Foun-
dation in January 1997: Andrew Watson (UK,

Chair), Wallace S. Broecker (USA), Robert A.

Duce (USA) Patrick M. Holligan (UK) M.

Dileep Kumar(India), Michael Witfield (UK),

Phillip Williamson (UK). The chairman of the
group submitted the following report.

Summary

The group proposed a new project with
anew approach to cover the area of marine
biogeochemistry and its interaction with
the atmosphere. The following goal is pro-
posed for the “Surface Ocean-Lower At-
mosphere Study” (soLAS):

To address tey interactions among the ma-
rine biogeochemical system, the atmosphere and
climate, and how this system affects and is
affected by past and future climate and envi-
ronmental changes.

"This goal will be attained by:
¢ formulating and testing hypotheses

about these key interactions,
¢ quantifying cause and effect in these

interactions, and
¢ incorporating this new understanding
into models

soLAS should proceed by use of pertur-
bation experiments to examine key inter-
actions, and by detecting the responses to
ongoing variations in the system. Pertur-
bation experiments should include both 7z
vitro and /n situ, enclosed and unenclosed

studies. Detection of responses of global
system should include both anthropogen-
ic change and studies of the effects of
natural variation (dust deposition, EI Nifios,
monsoons, voleanic eruptions etc.). These
studies should make full use of the antic-
ipated great increase in the availability of
remote sensing data, and both existing and
new observational time series in the ocean
and atmo-sphere.

I'ive important hypotheses in need of

testing are:

¢ marine sulphur emissions have a sub-
stantial effect on climate by influenc-
ing cloud albedo

¢ atmosphericallyderived iron stimulates
diatom and other phytoplankton
growth in “high-nitrate-low-chloro-
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phyll” regions of the ocean, and this

may exert significant feedback effects

on climate

¢ changing patterns of atmospheric ni-
trogen deposition consequent on in-
creasing industrialization will signifi-
cantly influence the marine biota in
some parts of the ocean

¢ the influence of changes in marine
biogeochemistry on ocean uptake of
anthropogenic CO, in the next century
will be small

¢ the principal effect on the marine pro-

duction in a warmer world would be a

decrease in global productivity, conse-

quentonaslowing of the thermohaline
circulation.

The developmentand prioritization of
principal hypotheses will however be part
of the planning of the programme —we do
not intend these to be set in stone at this
stage.

Though by reason of its membership,
the focus of the working group’s discus-
sions was on biogeochemistry, physical
interactions between atmosphere and
ocean should not be neglected in solLAS
and future developmentofthe programme
will, it is hoped, include participation by
scientists with an expertise in this area
also.

Introduction

sorAs would investigate the marine
biogeochemical system as it affects, and is
affected by, the atmosphere and climate.
T'he diagram on page 9 (Figure 1) illus-
trates some of the interactions of processes
within the marine and atmospheric envi-
ronment and the major projects being un-
dertaken to investigate them, While a few
studies within JGOFS, 1IGAC and LOICZ pres-
ently fulfil parts of the role envisaged for
s0LAS, there has been relatively lictle em-
phasis on detailed study of such interac-
tions. In addition, Jcorsand 1Gacare due to
finish by the early years of the next centu-
Iy.

The progress made by IGAG, JGOFS and
their sister programmes was considered by
the working group. Much has been learned,
but many crucial questions regarding the
interaction of the marine system with the
atmosphere and climate have not been
answered, and in some cases not even
addressed. For example, while JGors has
contributed in a major way to understand-
ing of the role of the biota in the marine
carbon cycle, its contribution to under-
standing the mechanics of global change
has been much more modest.

The domain of soLAs may be divided
into effects of marine biogeochemistry on
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the atmosphere, and the effects of climate
and atmospheric processes on the marine
biogeochemistry. Regarding the effect of
the marine biogeochemistry onatmospher-
ic conditions and hence climate, the fol-
lowing describes present understanding
and its limitations.

CO,: On a 50-100 year timescale, the
degree to which the marine biota can in-
crease or decrease the sink for CO, is small.
An upper limit can be derived from a sce-
nario in which the entire Southern Ocean
isassumed to utilize all the available phos-
phate and nitrate nutrients (due to iron
fertilization or changes in circulation for
example). Then a shift in armospheric
CO, on the order of 60 ppm is possible,
rather modest by comparison to projected
increases of 300-700 ppm above the pre-
industrial concentration by the end of the
nextcentury. The likelyactual effectwould
be much lower than this extreme case.
Major changes in for example, globally
integrated carbon-to-nutrient “Redfield”
ratios could also cause changes in the size
of the ocean CO, sink, but since large
shifts in these ratios are not currently seen
between different marine ecosystems, it
seems unlikely that these would occur. By
contrast, in the glacial-interglacial context,
60ppm is a very significant shift in atmos-

pheric CO,. On longer timescales there,
fore, and in particular with regard to up
derstanding the past history of CO, in the
atmosphere, the study and understandip
of marine biogeochemical controls on COE
remains a very important topic. SDL,Ag—‘I
should include study of these controls, by
should be careful not to overstate theiy
relevance toshort-term changes in climate,

Dimethylsulphide, (DMS): the hy-
pothesis that cloud albedo may be sub-
stantially influenced by marine sulphur
emissions through the formation of sul-
phate aerosol particles and cloud conden-
sation nuclei has been in the literature
since 1987. Potentially, this is a powerful
climate-influence mechanism, even on the
short 50-100 vyear timescale. It has been
studied to only a very limited extent by
16AC and JGoFs, and to date its importance
remains largely unresolved. We do not
know the degree to which the underlying
assumption, that more DMS makes more
cloud condensation nuclei in remote areas
is correct or not,

Other gases: the ocean is a relatively
minorsource of the radiatively active gases
CH,and N,O, sochanges here are unlikely
to greatly influence global change on time-
scales of less than 100 years. Once again,
on longer timescales, however, there may

% Increase in reactive nitrogen deposition, 1980 - 2020
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Figure 2 Ratio of estimated deposition of oxidized nitrogen to the ocean (and land) surface in |
2020 relative to 1980 (From Galloway, Levy and Kasibhatia; Ambio 23, 120-123; 1994).
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be important effects. N, production and
fixation do not influence climate directly,
but because the balance between them
controls the nitrate concentration in the
oceans on timescales of 1000 years, this
will be important in maintaining the ma-
rine biota. 'T'he chemistry of the armos-
phere is influenced by many trace gases of
marine origin: non-methane hydrocarbons,
CO, organohalogens, and ammonia for
example. Factors influencing the sources
and sinks of these gases have not so far
been subject to derailed study.

With regard to the influence of the
atmosphere and climate on marine bioge-
ochemistry, the situation is less clear. One
approach to this problem seeks first to
characterize the marine biota in terms of
biogeographic regimes, where the bound-
aries between the zones and the biology
within them are strongly influenced by
external factors set by the atmosphere and
climarte, such as ocean circulation patterns,
light and supply of nutrients. The biota in
these regimes may in turn have distinct
biogeochemical actributes, for example,
one can distinguish between the diatom
dominated systems, common in upwelling
and seasonal bloom regions (high organic
carbon and silica deposition and low car-
bonate production rates) and low f-ratio
systems found in the permanently strati-

fied gyres, having broadly the opposite
properties.

Attempts have begun to describe and
model the response of these subsystems to
changes in the external factors, but confi-
dence in the model results is generally
low. Progress in this arca has been ham-
pered by (1) a lack of hard information on
the impact of changing conditions and re-
source availability on marine ecosystems,
and (2) the lack of good data on remote
sensing of ocean colour in recent years.
The following are important global change
hypotheses in this area.
¢ Overall, a warming world might be

expected to reduce the strength of the

global thermohaline circulation, lead-
ing to lower marine production.

¢ In specific regions, the marine biota
may be expected to respond to input of
nutrients from the atmosphere, in par-
ticular iron from dust in iron-poor re-
gions, and nitrogen inputs in nitrogen-
limited regions. Changes are likely in
these inputs in the next century due to
anthropogenic effects. Of particular
concern are inputs of nitrogen from the
developing economies in Asia, affect-
ing the western Pacificand North Indi-
an Oceans, and industrial development
in currently pristine regions of the

Southern Hemisphere (see figure 2 on

page 10).

+ Regional winds may increase in inten-
sity. This would be expected to in-
crease the prevalence of nutrient-rich
ecosystems at the expense of steady-
state ecosystems, for example by in-
creasing the rates of coastal upwelling
and open-ocean mixing,

¢ Many ofthe changesin source and sink
strengths will occur especially in the
coastal oceans, These are the site of a
large proportion of marine productivi-
ty and will be subject to increasing
nutrient input due to river eutrophica-
tion and waste disposal.

Philosophy of a new programme

A coordinated programme should have
aguiding philosophy concerning the inter-
action of measurement with theory, if it is
not torisk that these two elements become
uncoupled from each other, resulting in
observations made “for their own sake”,
and models which are not amenable to
testing. An earlier suggestion for the Glo-
bal Ocean Euphotic Zone Study (coEzs,
the precursor to soLAS) was that it should
be “model driven™. This philosophy works
best with models which are predictively
robust. In most instances, such models do
not exist in this subject area.

It was suggested that in soLas, theory
and observation should be coupled by
means of hypotheses. These should be
formulated such that, if they are quantita-
tively established or refuted this will result
in substantive increases in our knowledge.
Five examples of such hypotheses are giv-
en at the beginning of this article.

SOLAS goal

We propose the following goal forsorLas:

To address the key interactions among the
marine biogeochemical system, the atmosphere
and climate, and how this system affects and is
affected by past and future climate and envi-
ronmental changes.

This goal will be attained by:

¢ formulating and rtesting hypotheses
abourt these key interactions,

¢ quantifying cause and effect in those
interactions, and

¢ incorporating this new understanding
into models.

It was felr that past climate change
should not be sidelined, since a full under-
standing of the system will involve ex-
plaining observed past changes as well as
predicting future ones. While a study of
past changes is mostly the domain of 1GBp-
PAGES, investigations of specific
biogeochemical mechanismsare appropri-
are to SOLAS.
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Tools and technologies

Hypotheses such as those suggested
above must be amenable to test. The fol-
lowing technologies and techniques would
enable progress in this regard.

t. Perturbation experiments: the beha-
viour of marine ecosystems with re-
gard to perturbations of nutrients and
other parameters can be studied by
enrichment experiments, be these i
vitro, insitu, enclosed, partially enclosed
orunenclosed. Arecentexample of the
power of this technique has been the
Ironex experiments in the equatorial
Pacific; which proved beyond reason-
able doubt that fron is an important
factor limiting primary production there
{sec Figure 3 on page 11). Though
these experiments were convincing
because they were unenclosed similar
results had previously been obtained
by the simpler technique of bottle in-
cubations. The lesson is that when
carefully performed, i wizro techniques
do have the capability to mimic some
aspects of the response of the real sys-
tem.

A programme of pertarbation experi-
ments could advance our knowledge
in many ways. For example, examina-
tion of the effect of adding increased
phosphorus and nitrogen, separately or
together, conld be undertaken by care-
ful iz vitre experiments leading to un-
enclosed fertilization experiments. At-
tempts have been made to do i vitre
experiments before, often with incon-
clusive results, However, the introduc-
tion of ultra-clean handling techniques
means the approach can, and should,
be revisited. Such a programme could
quantity for example, whether the in-
creased nitrogen inputby atmospheric
deposition into the subtropical gyres
would materially affect the ecosystems
there. The larger scale perturbation
experiments also offer an unrivalled
opportunity to study the internal dy-
namics of the marine ecosystem, and
the effect of perturbation on regularly
measured proxies such as isotope ra-
tios.

In the atmosphere, the DMS-cloud
albedo link is also amenable to study
by perturbation, The potency of this
mechanism remains uncertain, but
there is good reason to suppose that in
Tregions remote from land and human
; _ihﬂuenée (such as most of the South-
ern’ Hemlsphcrc) DMS emission may
frece Ioud:albcdo substantlally To
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sions there (for example, effect of ships’
emissions) and then probably, control-
led releases of 50, andfor DMS, fol-
lowed by studies of the consequent
effects on the concentrations of sul-
phate acrosol and CCNs. Observations
would also need to be designed to
quantify the marine emission of DMS
and the factors influencing it.

2. Coordinated atmosphere-ocean obser-

vation and experiment campaigns:
there have been relatively few cam-
paigns strong in both atmospheric and
oceanic components in the past, but
the potential foradvancing knowledge
bysuchexperimentsislarge, The DMS
study described above is one example,
but atmospheric deposition of nutri-
ents, fluxes of reactive gases from sea
to air, and the influence of weather
patterns on the marine biota are all
areas where such an approach could
pay dividends.

3. Derecting change and response to na-
tural perturbation: Detection and early
warning of global change are of course
importanttoany programme concerned
with the impacts of human activities
on the planet. However, detection of
response to natural perturbations can
also serve as an tmportant test of our
understanding of the system. Thus, for
example, the response to global natu-
ral perturbations such as El Nifios,
monsoons and large voleanic eruptions
{which inject iron and sulphur in farge
quantities into the environment) will
be useful vo study in addition to chang-

es due to increasing industrial and ag-

riculcural activities,

Several very promising new techniques
are now becoming available for detecting
such responses, and soLas should take full
advantage of them. They include:

a} Monttoring of atmospheric oxygen/ni-
trogen and argon/nitrogen ratios at very
high accuracy. The former ratio gives
direct insight into changes in the net
productivity of the global oceans, while
the latter may enable direct monitor-
ing of the temperature response of the
global ocean. soras should encourage
the setting up of a network of stations
at which such ratios could be moni-
tored, and technology transfer to en-
able more groups around the world to
make these very exacting measure-
ments.

b) Remote sensing of ocean properties.
Sensors for ocean colour, at much im-
proved spectral and spatial resolution,
are now becoming available after more

~/“than a decade in which no instruments

were flying.
c¢) Establishment of ocean time $ep
This was one of the important acg
ties of joors. It should be conti
and the number of such station
creased, for example by fostering th
establishment by a wider variety
nations. Such stations give data wh
may be difficult to interpret in is
tion, because of the heterogeneity
the ocean. However, in conjuncti
with the new remote sensing and 3
mospheric data, separation of glob;
from local erends in such time series
much more likely to be possible.

What should happen next

First, to stimulate discussion a public
tion of the conclusions of the working
group should be made widely available to
scientists in the international community:
If enthusiasm for the approach is eviden
we suggest a small group should organize
an international workshop on the hypo
thesis testing approach. At the worksho
steps would be taken to form a steering
group to work up a science plan. The
group should include one or two members -
of the task force which produced this docu-
ment. The planning group would be res-
ponsible for ensuring adequate links with
other projects (both within 1Gee and rele-
vant WCRP activities). A reasonable time-
scale would be for the workshop to be held
in late-1998, followed by production of a
science plan in mid-1999,

Andrew ). Watson, School of Environmental
Sciences, University of East Anglia, Norwich NR4 -
77], United Kingdom. E-mail: a.watson@uea.ac.uk
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Measurement and Modelling of Methane Fluxes

|

‘ethane is an important and relatively
long-lived greenhouse gas. [ts atmospher-
ic concentration has grown from about 700
ppbv in pre-industrial times to over 1700
ppbv today. It is the only long-lived gas
that shows chemical feedback effects —
increases in atmospheric CH, reduce the
concentration of the hydroxyl radical, OH,
and thus increase the CH4 lifetime, and
also result in increases in tropospheric
ozone.

The global annual inpur of CH, to the
atmosphere is estimated to be 535+125Tg
(1rce, 1995a), of which about half is consi-
dered to be both anthropogenic and origi-
nating from biospheric processes, particu-
larly anaerobic bacterial fermentation.
Decomposition of refuse in municipal land-
fills is belicved to be one of the major
components of this biogenic CH,, but past
estimates of the emissions from this source
have varied greatly, from 9 to 70 Tg yr'.
More reliable estimates are clearly need-
ed, burt it appears that landfills are the
largestanthropogenicsource of atmospher-
ic CH, in the United States and European
countries. This source has been targeted
in many countries as one which is capable
of control by recovery of the CH  and using
itasa fuel, thus potentially providing a way
of reducing current greenhouse gas emis-
sions.

In contrast, in developing countries,
urban refuse disposal is often in open
dumps, which do not result in much CIH
emission even though they create a range
of other environmental problems. How-
ever, as these dumps are replaced in the
future by covered landfills it is likely that
CH, production will increase, and in most
cases this will not be recovered for use as
fuel or flared, but released to the atmo-
sphere,

Landfills characteristically have two
contrasting microbial ecosystems, often
with sharp gradients berween them: anaer-
obic methanogenic zones in the refuse,
and methanotrophic zones in aerated cov-
ersoils. Rates for both CH, production and
oxidation can exceed observed rates for
other terrestrial ecosystems by large fac-

from Landfills

by Keith Smith and Jean Bogner
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Landfill methane balance (Adapted from Bogner and Spokas, 1993)

tors. Field flux measurements (net emis-
sions) vary over 7 orders of magnitude,
from less than 0.0004 to about 4,000 g m*?
d"' (Bogner et al., 1997). These net emis-
sions, of course, are the result of CH4
production, oxidation, and gaseous trans-
port processes in the cover soil. The vari-
ous pathways into which landfill methane
is partitioned are shown in Figure 1, which
illustrates that both methanotrophic oxi-
dation and engineered control systems
(pumped gas recovery) may reduce emis-
5ions.

Compared with more well-studied
sources, mechanistic understanding ofhow
specific physical and biochemical controls
affect net CH, emissions from landfills is
poor. Hence, it is difficult to predict emis-
sion rates at sites with various cover types,
climatic regimes, and management prac-
tices. CH, oxidation in cover soils requires
further study to determine its impact on
net emissions. Oxidation rates in these

soils range up to over 100 g m*? day”,
among the highest for any biological sys-
tem, and in some cases, the landfill can be
a net sink for atmospheric CH, oxidation.
Emissions of other greenhouse gases, such
as nitrous oxide, and aromatic and chlori-
nated compounds of environmental con-
cern, also occur, but not much is known
about flux rates.

Up to now, “top-down” approaches
have been used to estimate CH, fluxes
from landfills. The quantities and types of
decomposable refuse deposited have been
caleulated, and multiplied by assumed rates
of CH, generation. However, such esti-
mates have not taken account of many
factors which affect net emissions, and
there is a need to be able to quantify these
emissions by field measurements, to vali-
date the top-down approach. As a contri-
bution to this objective, 1Gac’s Trwee Gas
Lxchange: Mid-Latitude Ecosysiems and At-
mosphere  (TRAGEX) Activity organized a
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joint North American-European Workshop
at the Argonne National Laboratory, USA,
on October 21-24, 1996, to establish the
state of the art in field measurement and
modelling of emissions, and to identify
major research and scaling 1ssues that have
to be tackled to improve global estimates
forinput toclimate models. The workshop
involved participants from nine countries,
and was sponsored by the Ruropean 1cac
Project Office, Nass, Argonne National
Laboratory, and the US Environmental
Protection Agency Landfiil CH, Outreach
Program.

At the workshop, an overview of cur-
rent work was given through invited pre-
sentations and a poster session. The pre-
sentations dealt with current global
estimares, measurementmethods, particu-
larly chamber methods and micrometeo-
rological techniques, oxidation studies, and
isotopic techniques for characterizing mi-
crobial CH, processes. The remainder
of the workshop consisted of three work-
ingsessions focusing on measurementstra-
tegies; on ancillary soil studies; and on
modelling, scaling, and inventory issues.
The principal conclusions are summarized
below. A full repore of the workshop has
recently been published (Smith and Bog-
ner, 1997 and 15 available on request from
the 1Gac Core Project Office,

Emission data can be obtained by cham-
ber, inert tracer, and micrometeorological
methods. All these methods have inherent
advantages and disadvantages, butare not
nniformiy applicable to all landfill types,
and preferably different methods should
be used in combination. To date, most
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measurements have been by static cham-
ber methods, which have also been used to
determine net uptake of atmospheric CH,
{Whalen and Reeburgh, 1990), and occa-
sionally to measure emissions of nitrous
oxide and non-CH, hydrocarbons from
landfill surfaces.

T'racer methods involve the release of
an Inert tracer gas, most commeonly sul-
phurhexafluoride {(SF,), from peints along
the upwind edge of the emitting surface,
to simulate gas emission. If the released
tracer is well mixed in a source “plume”
and if the CH, concentration in the plume
differs sufficiently from background at-
mospheric CH , then the emission rate can
be obtained directly, vsing a ratio method
(Figure 2).

Tracer methods circumvent the pro~
blem of spatial heterogeneity by integrat-
ing the whole area flux and are therefore a
favoured method for estimating emissions
for whole landfills. However, their high
cost, dependence on meteorological con-
dictons, and potential forinterference from
other sources of CH, limit their applicabi-
lity. Only two micrometeorological me-
thods — eddy correlation and flux gradi-
ent — have been applied so far. These
methods can be used to evaluate whole-
landfill CH, emissions, and because they
are more automated, they are especially
useful for the study of diurnal and seasonal
flux variations. However, they require com-
plexinstrumentation and calculations, and
also have surface constraints (relatvely
fevel terrain} that may limic their applica-
tion.

New methods have been proposed
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{e.g., Fourier transform infrared method
with dispersion modelling), but have ng
vet been applied to landfll studies. Be
cause previous investigations have shovwn
significant spatial variability ata given site
major research needs include effectiv
screening tools — simple portable gas ana
lyzers — to aid experimental designs;

systematic comparison of various method
under both controlled conditions and full-
scale field conditions; and basic studies orr,
the variables controlling gaseous emissions.

Considerable attention was given to’
the cffect of methanotrophic CH, on net
emission vs. gross production, and possi-
ble isotopic approaches to quantify this
relationship. Important variables include.
soil texture, gas-filled and total porosity,
tortuosity, dynamic water content and
moisture-holding capacity, clay mineralo-
gy, and nutrient and organic matter con-
tent. For example, in landfill soils contain-
ing organic matter with a low C/N ratio,
CH, oxidation can be suppressed because
of increased nitrogen turnover. Soil cover
design and management practices are also
important.

Isotopic methods (both “C and deute-
rium {D)})are especially attractive forquan-
tification of CH, oxidation in landfills. As
CH, is oxidized, the lighter isotopes are
used preferentially, leaving residual CH,
enriched in both “C and D. The dBC for
CH, in the anaerobic zone is about -50 to -
60 %o and the dD about -285 to -325%o0
{Bergamaschi and Harrts, 1995), The iso-
topic shift is proportional to the fraction of
CH, that is oxidized and the degree of
preference of the microbes for the lighter
isotope. Measurements of the shift have
been used with success to estimate the
fraction of CH, oxidized in wetlands, and
have an obvious application in analogous
landfill studies. {dentifying the depth of
maximum CH, oxidation would assist with
determination of 2 minimum cover thick-
ness and other properties needed for opti-
mum oxidation.

The workshop also addressed issues
associated with modelling landfill CH,
emissions at various scales, including the
development of improved global invento-
ries for input to climate models. In particu-
lar, the problem of scaling up from spectfic
site studies was discussed with reference
to suggested protocols for future site clas-
sification and inventory purposes. Three
methods are currently being used: (1)a US
EPA SyStem using current estimates of per
capita refuse generation and landfill dis-
posal in a first-order kinetic model for CH,
generation, without CH  oxidation(Doorn
and Barlaz, 1995); (2) the UK approach
{Airchison et al., 1996), also based on a




IGBP NEWSLETTER 31

Landfilled Waste

gas
culiectmn

small large
% %
oxidized. ' oxidized.
% %
- remaining| | remaining|

- _i:elbw :

above |
ground. . ground
sites - sites

A conceptual model for- .
improved quantification of
country-based landfill-
methane emissions. This
model is for developed
countries with avallable
solid wastes and landfill
management statistics.
The primary criterion is
wet vs. dry sites {based
on the moisture content
of the bulk landfilled
waste), the second tier
criterion is the presence

Figure 3

small Iarge or absence of pumped gas
- recovery, the third crite-
Yo _ Yo rion is size (small vs.
ozidized oxidized large), the fourth criterion
- - is fractional methane oxi-
: dation, and the fifth crite-
: % - ] - Yo : rion relates to site con-
: rﬁmai}ﬁug - - r‘gmaining . struction (above-ground
: . vs. below-ground at small

above ~ below

ground groamd:
sites. . sites

sites).

first-order model, which considers numer-
ous factors shown to be important for CH,
emissions over time (pumped gas reco-
very; refuse composition; CH, oxidation};
and (3) the current peC approach (IPCG,
1995b), which assumes steady-state CH,
generation on the basis of the degradable
organic carbon content of landfilled refuse.

The improvement of models o esti-
mate global emissions depends on the de-
velopment of more refined methods, as
well as improved inventorics for waste
generation rates, waste composition, or-
ff ganic carbon conversion, and CH 4 Teco-
very. The extrapolation of results from
small-scale studies to estimates of national
or global emissions is difficult, The cur-
rent models used for global estimates have
not been validated by field measurements
for either net CH, flux or CH, oxidation
rates. Recommendations for scaling up
include the direct use of available CH, flux
or oxidation data where available, For many
locations, national estimates could be im-
proved through developmentofalgorithms
inclusive of specific management practi-
ces (above-ground or below-ground sites;
gas recovery or no gas recovery), fandfill
size (gross size and surface-to-volume ra-
tio), and realistic rates for CH, oxidation.

An improved methodology was suggested
(Figure 3) that incorporates these factors
for countries where solid waste seatistics
areavailable. As such approachesare adopt-
ed and field measurement programmes
are completed, there is reason for opti-
mism that “top-down” and “bottom-up”
approaches may be reconciled.

Copies of the workshop reportare avail-
able from ]. Bogner {Argonne National
Laboratory)and from the 1Gac Core Project
Office.

Keith Smith, University of Edinburgh, UK
Jean Bogner, pot Argonne National Laborato-
ry, fllinois, USA
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START Fellowship/Visiting Scientist Programme

This program is designed to increase the number of developing country scientists who serve as active partners in global
change research in START regional networks and in the Core Projects of IGBP, WCRP and IHDP. Through this effort,
these scientists will be able to contribute to related aspects of sustainable development for their respective countries and
regions.

START Fellowships are offered at the dissertation and post-dissertation levels. The fellowships allow young
scientists from Africa and Asia to work under senior mentors in leading laboratories or institutions in any part of the world,
where research is conducted on relevant regional aspects of global change. START fellows are able to learn and use new
techniques and approaches not prevalent in their own countries. Long-term collaboration between the individuals and
institution involved is one important outcome of the programme. The duration of these fellowships is ordinarily one or
[WO SemMCSLers.

A parallel activity, the START Visiting Scientist Awards, allows more senior scientists from developing countries the
opportunity to undertake short-term visits to major international laboratories to become acquainted with recentadvances
in research and possible policy applications. The intended outcome is the development of long-term programmatic
linkages between the individuals and institutions involved.

Both the fellowship and visiting scientist award will provide economy roundtrip airfare and a modest monthly
subsistence allowance.

START Guest Lectureship Programme

The objective of the START Guest Lectureship Programme is to provide scientists and institutions in the START
regional networks with the opportunity to establish long-term links with leaders in global change research. During their
visit, lecturers are based at START Regional Centers or research sites. There, they interact closely with the staff at the
host institution and within the region by providing lectures, tutorials, and advice. The aim is to strengthen existing global
change activities and also assist in establishing new lines of policy-related global change research. Priority is given to
scientists willing to develop long-term links between their ownand the hostinstitution. START Visiting Lecturers must
also be willing to commit to an extended relationship with the host institution. Lectureships require a minimum stay of
one week.

For short-term visits of less than one month, travel (round-trip economy) and subsistence expenses are provided. For
long-term visits of one month or more, an honorarium may also be awarded.

Nominations/Applications

‘T'he following informartion should be included in nominations/applications for the START Fellowship, Visiting Scientist
or Visiting Lectureship Programmes:

1) Expected outcomes and benefits of the proposed fellowship or lectureship;

2) Indication of willingness of host institution to receive fellow or lecturer;

3) Brief resume of candidate, including relevant qualifications and experience; and

4) Proposed budget requirements (economy airfare and stipend as appropriate).

The deadline for the fifth round of awards has tentatively been set for October 1, 1997,

For further information, contact Ms. Anne Phelan, Programme Associate, at:

International START Secretariat, 2000 Florida Avenue, NW, Suite 200, Washington, DC 20009 USA.
Tel: (1-202) 462-2213; Fax: (1-202) 457-5859, E-mail: aphelan@kosmos.agu.org




EGBP and
Other Meetings ‘

1997

First week September, Vladivostok, Russia
7th 'reacom Meeting,

Congbin Fu, START Regional Centre for Temperare Fast
Asia, east, 1cr, Institute of Atmospheric Physics, Zhong-
Luancun Road, Beijing 100080, P.R. of China. Fax:
(+86-10) 6256 2458, F-mail: fch@ast590.rea.ac.cn
1-7 September, Krasnoyarsk, Russia
raGEs/GeTEAGAC oAt Workshop on Spatial-Tem-
poral Dimensions of High Latitude Ecosystem
Changes.

Engene A, Vaganov, Institute of Forest SB RAS, Akad-
emogorok, Krasnoyarsk, 660036 Russia. Fax:(+7-3912)
43 36 86, E-mail: evag@ifor.krasnoyarsk.su

3-6 September, Nairobi, Kenya
wHo/sTART/GCTE/LUCE Workshop: Global Change
Impact Assessment Approaches for Vectors and
Vector-Borne Discascs.

John Ingram, cere Focus 3 Officer, Center for Ecology
and Hydrology, Maclean Building, Crowmarsh Gifford,
Wallingford OX10 8BB, UK. Fax: (+44-1491) 692
313, E-mail: p.ingram@ioh.ac.uf

15 September, Washington DC, USA

8th srArT Bureau meeting,
International START Secretariat, Suite 200, 2000 F lorida
Avenue, NW, Washington, DC 20009, USA. Fax: (+1-
202) 457 5859. E-mail: start@dis.start.org

15-17 September, Washington DC, USA

1 1th $TART $5C meeting,

International stawr Secretariat, Suite 200, 2000 Florida
Avenue, NW, Washington, DC 20009, USA. Fax: (+1-
202) 457 5859. E-mail: start@dis.start.org

22-24 September, Baltimore MD, USA

1ces Incernational Symposium on Recruitment Dy-
namics of Exploited Marine Populations: Physical-
Biological Interactions.

1ces Secretariat, Palagade 20N, DK-1261 Copenhagen,
Denmark. Fax: (+43-33)934 215, E-mail:
tees.info@ijces.dk

October, Ispra, Italy

nis Focus 1: Fire Project Workshop.

José Miguel Pereira, D.E.I[1.S.A., Tapada Da Ajuda,
1300 Lisboa, Portugal. Fax: (+351-1) 364 5000. F-
mail: jmcpereira@isa.utl pt or Chris Justice, NASNGSFC -
Code 923, Greenbelr, MD 20771, USA. Fax: (+1-301)
286 1775, li-mail: justice@kratmos.gsfe.nasa.gov

2-5 October, Rio de Janeiro, Brazil

10th 1Ger Officers Meeting

icar Secresariat, The Royal Swedlish Academy of Sciences,
Box 50005, 8-104 05 Stockholm, Sweden. Fax: (+46-8)
16 64 05, E-mail: sec@ighp kva.se

6-9 October, Texel, Netherlands

jeors/Loicz Continental Margins Task T'eam Work-
shop.

Stephen V. Smith, University of Hawaii, Honolulu HI
96822, USA. Tel: (+1-808) 56 8693, e-mail:
sosmith@soest.hawaii.edu

10-13 October, Noordwijkerhout, Netherlands
*.o1cz Open Science Meeting 1997,

Lotz cra, yoz, PO Box 59, NI.-1790 AR Den Burg-
Texel, Netherlands. Fax: (+31-222) 369 430, E-mail:
loicx@uioz.nl
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13-14 October, Noordwijkerhout, Netherlands
7th Loicz ssc

Lolcz cro, Nioz, PO Rox 59, N1.-1790 AB Den Burg-
Texel, Netherlands. Fax: (+31-222) 369 430, E-mail:
lotes@nioz.nl

16 and 19 October, Pusan, Republic of Korea
2nd Meeting of the jGors North Pacific Task Team
Alexander Bychkov, Institute of Ocean Sciences, PO Box
6000, Sidney, B.C., Canada VL 482, Fax: (+1-250)
363 6827, E-mail: bychkov@ecs.ivs.be.ca

17-18 October, Pusan, Republic of Korea
ricis/oLosec Workshop on Carrying Capacity and
Climate Change.

Lilizabeth Grass, scor, Department of Earth and Plane-
tary Sciences, The Johns Hophins University, Baltimore,
MD 21218, USA. Fax: (+1-410) 516 4019, E-mail:
scor@phu.edu

20-22 October, Giessen, Germany

GeTE Activity 4.3 Time-zero Meeting: Interactive
Effects of Global Change on Ecological Complexi-
iy,

Volkmar Wolters, Department of Animal Feology, Jus-
tus-1iebig University, Stephanstrasse 24, D-35390 Gies-
sen, Germany. li-mail:vellmar.wolters@allzool bio.uni-
giessen.de

20-23 October, Beijing, China

TEA Regional Modelling of Monsoon System.
Congbin Fu, fax: (+86.10) 6204 5230, E-mail:
Jeb@ast590.tea.ac.en

23-25 October, La Jolla CA, USA

GLOBEC sPACC Steering Committee,

Jokn Hunter, Sonthwest Fisheries Science Center, Coastal
Fisheries Resources Division, La Jolla, CA 92038-0271,
USA, Fax: (+1-619) 546 5656, E-mail:
Jolndiunter@noaa.gov

24 October, Anaheim CA, USA

GoeTe Focus 1 Soil Warming Workshop.

Lindsey Rustad, E-mail: rustad@maine.maine.edn

26-28 October, San Diego CA, USA

GeTE Activity 2,2 Workshop on Global Change and
Terrestrial Ecosystems - Landscape Scale Process-
es.

Sandra Lavorel, RsaS, anv, Canberra ACT 0200, Au-
stralia. Fax: (+61-6) 249 5095, E-mail: lavorel@rsbs-
central.anu.cdu.an

20-31 October, Santa Barbara CA, USA
GeTE Activity 4.2 Workshop: Global Change and
Landscape Complexity

Indy Burke, Colorade State University, Department of
Forest Sciences, Fort Collins C0 80523, USA. E-mail:
indy@artemisia.cfnr.colostate.cdu

30-31 October, Williamsburg VA, USA

Jeors Executive Meeting,

160Fs luternational Project Office, Centre for Studies of
Lnvironment and Resources, University of Bergen, High
Technology Centre, 5020 Bergen, Norway. Fax:(47-55)
58 96 87, E-mail: jgofs@uib.no

November, Santa Barbara CA, USA

Gt Focus 4 - Activity 4.1 Workshop: Biodiversity
and Ecosystem Functioning,

David Tilman, 100 licology Building, University of
Minnesota, 1897 Upper Buford Circle, St. Paul, MN
55108-6097, USA. E-mail: tilman@cdr.frer.umn.edu
1-3 November, Santa Barbara CA, USA
GerE Focus 4 Time-zero Workshop and Planning
Meering.

Elisabeth Huber-Sannwald, ccte Focus 4 Officer, De-
partment of Ecology, Faculty of Agronomy, University of
Buenos Aires, Av San Martin 4453, Buenos Aires 1417,

Argentina. Fax: (+54-1) 521 1384, E-mail:
huber@jfeca.edu.ar

3-5 November, Accra, Ghana

start/var Workshop on Land Use/Land Cover
Change in Northern Africa (tentative).

G.T. Nygepong, University of Ghana-Legon. Fax:(+233-
32) 500 310., L-mail: rsau@ncs.com.gh

3-6 November, Beijing, China

Land-Use Cover Change in ‘T'emperate East Asia
(LuTEA) Meeting,

Dennis Opima, Fax: (+1-970) 491 1965, E-mail:
dennis@urel colostate.edn

3-14 November, Sioux Falls SD, USA (tenta-
tive)

pis Focus 1: Land Cover validation workshop.
Toseph Scepan, University of California, Santa Barbara,
Department of Geography, Santa Barbara CA 93106-
4060, USA. Fax: (+1-805) 8§93 3703, E-mail:
scepan@geog.ucsh.edu

7-10 November, Hilterfingen, Switzerland
rAGES Leader Mecting

Frank Oldfield, vaces Core Project Office, Birenplarz 2,
3011 Berne, Switzerland. Fax: (+41-31) 312 3168, E-
mail: pages@ubeciu.umibe.ch

8-10 November, Barcelona, Spain

Luce ssc Meeting.

Luce Gore Project Office, Institur Cartografic de Caralun-
ya, Parc de Montjuic, E-08038 Barcelona, Spain. Fax:
(+34-3) 426 7442, L-mail: carolinen@ice.es

11-13 Novembher, Nagoya, Japan

*1ac International Symposium on Atmospheric
Chemistry and Future Global Environment.
Yoshisumi Kaifi, Reast, University of Tokyo, 4-6-1 Ko-
maba, Megura-bu, Tokys 153, Japan. Fax. (+81-3)
3481 4562, l5-mail: kaiji@atnichem. reast.u-tokyo.acjp
11-14 November, Barcelona, Spain
Lucc/icop-mis Data Requirements Workshop

rvce Gore Project Office, Institut Cartagraficde Catalun-
ya, Parcde Montjuic, E-08038 Barcelona, Spain. Fax:
(+34-3) 426 7442, Ii-mail: carolinen@icc.es

12-14 November, Wageningen, Netherlands
Gere Workshop on Modelling Inter-Plant Competi-
tion in Natural and Agro-Ecosystems.

Joln Ingram, ceTe Focus 3 Office, Center for Lcology and
Hydralogy, Mcl.ean Building, Crowmarsh Gifford, Wall-
ingford OX10 8BB, UK. Fax: (+44-1491) 692 313, E-
matil: fingram@ioh.ac.uk

15-18 November, Chungliu, China-Taipei
sTART(SARCS)/LUCC/iGAC Synthesis Workshop on
Greenhouse Gas Emissions, Aerosols, and Land
Use and Land Cover Change in Southeast Asia,
Tolentino B. Moya, Southeast Asian Regional Center for
START ($akes), Phavathai Road, Banghok 10330, Thar-
land. Fax: (+66-2) 255 4967, K-mail: toti@start.or.th
16-19 November, Wageningen, Netherlands
GeTE-saHC-Luce Workshop: Development of Joint
Projects and Coordinated Activities within and be-
rween 1G8P Core Projects GCTE, BANG, and IHOP/IGBE
LUcC.

Irene Gosselink, an-vLo, PO Bax 14, 6700 AA Wagenin-
gen, Netherlands, Fax: (+31-317) 423 110, E-mail:
ighp@ab.dlo.nl

17-21 November, Mar de Plata, Argentina
aronee space Working Group on Daily Growth,
Zooplankton and Physical Forcing,

19-24 November, Almeria, Spain

Joint MEpALUS-GCTE Focus 3 Workshop on Field
Experimentation: Impactof Global Change on Semi-
Arid Erosion Processes.
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Juan Puigdefabregas, EEZA, csic, Calle Gen. Segura,
104001, Almeria, Spain. Fax: (+34-50) 277 100, k-
mail: puigdef@eeza.cscic.es

24.28 November, Bolinao, Philippines
sarcs/woTrofroicz Workshop

Lotcz cro, Nioz, PO Box 59, NL-1790 AB Den Burg-
Texel, Netherlands. Fax: (+31-222) 369 430, E-mail:
loicx@nioz.nl

December, Potsdam, Germany

GeTE Focus 2 Workshop on Comparison of Forest
Patch Models.

Harald Bugmann, Potsdam Institute for Climate Impact
Research, PO Box 601203, (Telegrafenberg), D-14412
Potsdam, Germany. Fax: (+49-331) 288 2600, E-mail:
bugmann@pik-potsdam.de

December, Santa Barbara CA, USA

GeTe Focus 4 - Activity 4.2 Workshop: Effects of
Landscape Complexity on Ecosystem Function-
ing.

Elisabeth Huber-Sannwald, core Focus 4 Officer, De-
partment of Ecology, Faculty of Agronomy, University of
Buenos Aires, Av San martin 4453, Buenos Aires 1417,
Argentina. Fax: (+54-1) 521 1384, E-mail:
huber@ifeva.edu.ar

8-10 December, Salt Lake city UT, USA
cere Focus 1 Biosphere-Atmosphere Stable Iso-
tope Network (asin) Workshop: Strategies for Link-
ing Ecosystem Processes and Global Carbon Bal-
ance.

Jim Ehleringer, Department of Biology, University of
Utah, SaltLake City, Utah 84112, USA, Fax: 8+1-801)
581 4665, E-mail: ehleringer@bioscience.utah.edu
TBA

jGors Synthesis Meeting for the Planning Group on
North Atlantic Ocean,

Mike Fasham, James Rennell Centre, Chifworth Research
Centre, Gamma House, Chilworth, Southampron SO1
INS, UK. Fax: (+44-1703) 767 507, E-mail:
mif@ub.nso.ac.uk

Late 97/Early 98, TBA

The Use of Stable Isotopes in selected Paleoar-
chives Workshop.

1998

17-21 February, TBA

13th sc-168r Meeting.

1erp Secretariat, The Royal Swedish Acadeny of Sciences,
Rox 50005, 104 05 Stockholm, Sweden. Fax: (+46-8) 16
64 05, E-mail: sec@ighp fva.se

25.27 February, Toulouse, France

9th 1cBr-DIs ss¢ Meeting.

Gérard Szejwach, 1c8p-pis Office, 42 Avenue G. Coriolis,
F-31057 France. Fax: (+33-5) 61 07 85 89, E-mail:
gerard. szefwach@ighp.cnrm.meteo. fr

14-18 March, Barcelona, Spain

*cere-Luce Open Science Conference.

Pep Ganadell, GeTe Focus 1 Office, Department of Bio-
logical Sciences, Stanford University, Stanford, CA 94305,
U/8A

16-20 March, Heraklion, Crete

16ac/oiv and Gam Worskhop on Inverse Maodelling
of Global Biogeochemical Cycles.

Martin Heimann, Max-Planck-Institur fiir Meteorolo-
gie, Bundesstrasse 55, 20146 Hamburg, Germany. Fax:
(+49-40) 41173 298, E-mail: martin.heimann@dkrs.de
htpilfwww gatech.edulgsclinverseloverall web. hitml

17-20 March, Paris, France
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*cLosEc Open Science Meeting

Elizabeth Gross, scor, Department of Earth and Plane-
tary Sciences, The Johns Hopkins University, Baltimore,
MD 21218, USA. Fax: (+1-410) 516 4019, E-mail:
scor@jhu.edu

April, Chiang Mai, Thailand

paGES Tree ring Workshop

Brendan Buckley, University of Tasmania

19-23 April, London, UK

*pacEs Open Science Meeting.

Frant Oldfield, pAcEs Core Profect Office, Bérenplars 2,
3011 Berne, Switzerland. Fax: (+41-31) 312 3168, E-
mail: pages@ubeclu.unibe.ch

24-29 May, Halifax NS, Canada

*wock Conference on Ocean Circulation and Cli-
mate.

wock tro Southampron Oceanograply Centre, Empress
Dock, Southampron, SOI43ZH, United Kingdom. Fax:
(+44-1703) 596 204, E-mail: woceipo@soc.soton.ac.uk
heep:lfweow.soc.soton.ac.uklothersfwoceipolipo. kitmi
June/July, Potsdam, Germany

3rd canv/ois/ceTe Workshop on Comparing Global
Biogeochemical Models.

Waolfgang Cramer, Potsdam Institute for Climate Impact
Research, Telegrafenberg, Postfach 601203, 14412 Pors-
dam, Germany. Fax: (+49-331) 288 2600, E-mail:
wolfgang.cramer@pik-potsdam.de

August, Montpellier, France

*GoTE Special Session at International Soil Science
Congress.

John Ingram, etk Kocus 3 Officer, Center for Ecology
and Hydrology, Maclean Building, Crowmarsh Gifford,
Wallingford, OX10 8BB, United Kingdom. Fax: (+44-
1491) 692 313, E-mail: j.ingram@ioh.ac.uk

19-25 August, Seattle WA, USA

*Joint 5th 1cac Scientific Conference and 9th cacep
Symposium on Global Atmospheric Chemistry.
Patricia Quinn, NoAA[pyMEL[oCRD, Building 3, 7600 Sand
Point Way NE, Seattle, WA 98115, USA. Fax:{+1-206)
526 6744, E-mail: guinn@pmel.noaa.gov, WWW: hitp:/
[saga.pmel.noaa.gov/cacgp98/

1-7 September, Nairobi, Kenya

*Fifth Scientific Advisory Council Meeting (Sac v).
icnp Secretariat, The Royal Swedish Academy of Sciences,
Box 50005, 8-104 05 Stockholm, Sweden. Fax: (+46-5)
16 64 05, E-mail: sec@ighp.kva.se
September/October, Nova Scotia, Canada
wno-1Gac International Cloud Chemistry Model-
ling Meeting,

Andrea Flossman, Université Blaise Pascal - exrs, Lab-
oratoire de Météorologie Physique, 24 Avenue des Landa-
is, 63177 Aubiére Cedex, France. Fax: (+33-7) 327
1657, E-mail: flossman@opge.univ-bpclermont. fr
followed by and linked to:

were-1Gac Workshop on a Comparison of the Per-
formance of Large Scale Models in Simulating At-
mospheric Sulfate Acrosols.

Leonard A. Barrie, Atmospheric Environment Service,
4905 Dufferin Street, Downsview, Ontario M3H 5T4,
Canada. Fax: (+1-401) 739 5704, E-mail:
len.barrie@ec.ge.ca

October, TBA

11th 1gsp Officers Meerting

1aep Secretariat, The Royal Swedish Academy of Scienees,
Box 50005, 8-104 05 Stockiolm, Sweden. Fax: (+46-8)
16 64 05, E-mail: sec®ghp.fva.se

1999

21-24 August, Potsdam, Germany

ceTe Focus 2/3 Workshop on Crop Models and
Scaling,

John Ingram, Gete Focus 3 Office, Center for Ecology and
Hydrology, Mclean Building, Crowmarsh Gifford, Wall-
ingford OX10 8BB, UK. Fax:(+44-1491) 692 313, E-
mail: J.ingram@joh.ac.uk

20-23 September, Reading, UK

GeTE Focus 3 Seience Conference.

John Ingram, GeTe Focus 3 Office, Center for Ecology and
Hydrology, Mel.ean Building, Crowmarsh Gifford, Wall-
ingford OX19 888, UK. Fax: (+44-1491) 692 313, E-
mail: j.ingram@ioh.ac.uk

Important

Please note that a de-
cision has been made
to postpone the con-
vening of the Fifth
Meeting of the
Scientific Advisory
Council and National
Committee Meeting to
1-7 September 1998.
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Ocean Circulation and Climate - The 1998 WOCE Conference
Halifax N.S, Canada, 24 - 29 May 1998

The World Ocean Circulation Experiment: wock is a component of the World Climate Research Programme investigating the
role played by the ocean circulation in the earth’s climate system. Its aim is to develop improved ocean circulation models for use
in climate research. The wock observational phase from 1990 - 1997 has used satellites and in situ physical and chemical measure-
ments to produce a data set of unprecedented scope and precision. wock is now entering its phase of Analysis, Interpretation,
Modelling and Synthesis (aims) which will continue until the end of wock in 2002. The reconciliation of model results and observa-
tions, and ultimately the assimilation of ocean data into models, presents the ocean science community with a novel set of challeng-
es.

The Conference

The 1998 wock Conference "Ocean Circulation and Climate” marks the end of the observational phase and looks towards the
challenges of woce aims. It will provide an opportunity for scientists who have been involved in the observational and modelling
activities to display the progress made towards the programme's objectives and to highlight the intellectual challenges that remain
to derive maximum benefit from the enormous investment already made in woce.

Scientific Organizing Committee

Gerold Siedler (Chair), Trevor McDougall, Bernard Barnier, Carl Wunsch, Nobuo Suginohara, Allyn Clarke, John Gould and And-
rea Frische (wock IPo).

Conference Structure

In order to provide the greatest opportunity for interaction between scientists with varying interests there will be no parallel ses-
sions. Each day will have a particular theme relating to the overall objectives of woce. A series of invited plenary lectures will be
given in the mornings and afternoons will be dedicated to posters. Posters will, as far as possible, be related to the daily themes
and will be available for viewing throughout each day. The call for poster presentations will be made in August 1997 with a submis-
sion deadline of February 1998. A book of poster abstracts will be produced prior to the meeting,

Main Announcement and Registration

The main announcement containing the registration form, details of the plenary lectures, poster submission and accommodation
will be issued in August 1997. The first circular can be obtained from the woce IPo (woceipo@soc.soton.ac.uk) and is also available
on the woce Conference www Page: http://www.soc.soton.ac.uk/OTHERS/woceipo/wconf

IGBP Homepage

The homepage hasadopted a new look. Although the contents are for the major part the same, the presentation
has changed. The new version uses frames to facilitate navigation of the page and pointers are included to the
necessary software to view the homepage. A new feature is the possibility to view the Global Change
NewsLetter in Acrobat Reader, which shows the publication as if it were printed. In future IGBP reports will
be available in the same format on the homepage. Herewith we hope to increase the accessibility of our
publications.

The IGBP homepage will be continuously updated and new features will be added to it. Your comments and
suggestions for the homepage are highly valued and can be directed ro: sheila@ighp.kva.se
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Global Change and Terrestrial Ecosystems (GCTE) Core Project
of the

International Geosphere-Biosphere Programme (IGBP)

CORE PROJECT EXECUTIVE OFFICER

The Global Change and Terrestrial Ecosystems (GeTE) Core Project of the International Geosphere-
Biosphere Programme (168P) is seeking to appoint a highly motivated and independent person as its Executive
Officer, based at the ceTe Core Project Office in Canberra, Australia. The successful applicant will take
administrative and scientific responsibility for a small, dynamic international office coordinating GCTE's interna-
tional research programme. GeTE's objectives are: (i) to predict the effects of changes in climate, atmospheric
composition, and land use on terrestrial ecosystems, including agriculture, forestry, soils, and ecological complex-
ity; and (ii) to determine how these effects lead to feedbacks to the atmosphere and the physical climarte system.
As of July 1997 the cerk Core Research Programme consisted of 55 contributing projects involving over 1000
scientists and technicians from 44 countries. This research is supported by a large number of national and regional
agencies; its current value on an annual basis is about $US 44.2 million. Further information on GCTE can be found
on the homepage at: htep://jasper.stanford.edu:80/GCTE/

Responsibilities:

¢ manage the GoTE Core Project Office and its staff on a day-to-day basis;

¢ act as the central communication node for the international GCTE community;

¢ assist the Chairman and the Scientific Steering Committee (s5c) in developing and coordinating the GOTE
Core Research Programme;
provide project adyocacy, promotion and publicity;

¢ develop and maintain links with the 1GBP Secretariat, other 1GBP programme elements, and other
international and national agencies and programmes;
raise funds for GCTE activities;
assist the Chairman and $sc in providing policy advice to appropriate agencies;

¢ organize conferences, meetings and workshops in support of GCTE.

Qualifications and Experience:

a broad interest in the scientific fields related to GoTE;

appropriate management, organizational and communication skills;

a Ph.D. (or equivalent research experience) in ecology or a related discipline;
experience in the organization of international meetings and workshops;

a sound working knowledge of the English language;

flexibility and willingness to undertake extensive, long-distance overseas travel.

* S+ S+ & o @

Conditions:

The contractis for a period of 2 years, with a commencement date of April 1998. The successful applicant will
be an employee of the Commonwealth Scientific and Industrial Research Organization (¢siro). Salary will be
commensurate with qualifications and experience. Applications from persons interested in accepting the
appeintment on a leave of absence from their home institution or university are encouraged.

Location:

asiro Division of Wildlife & Ecology, Canberra, Australia.
For further information, please contact the cotTE cro, Tel: 61-6-242-1748; Fax: 61-6-241-2362; E-mail;
rowena,foster@dwe.csiro.au

Interviews with selected applicants will be conducted in the English language. Applications in English, together with a
ourrioulumvitas and names and contact information for three referees, should be directed to: Administrative Officer, ceri Core
Project Office, PO Box 84, Lyneham, ACGT 2602, AUSTRALIA. The closing date for applications is 10 OCTOBER 1997.
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