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I n his book Des Hen:sibusthe 16th centu ry 
philosopher and scientist Francis Bacon 
noted char "Knowledge is Power". Cer­
ta inly knowledge is crucial to human sur­
vival and progress. However, to be ofprac­
rica l va lue it must bes ufficien tly complete, 
re liable, access ible and time ly. This is w hy 
successfu l leade rs generally exhibit good 
luck as well as good judgement, and i t is 
why resea rch is a wise investment. 

The current state of knowledge con­
cerning G lobal Change is problematical. A 
combination of rapid human population 
growth and unsustainable human actions 
are threatening the long-term health of 
Earth's li fe support systems. Ex isting 
knowledge is inadequate to predict region­
al impacts, or to provide reliable guidance 
on preventative measures. Risks and costs 
cannot be quantified with confidence. As a 
conseque nce, in spite of much lip service 
to a "no regrets" approach, there is wide­
spread policy paralys is, exacerbated by 
those keen to maintain the status quo 
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What can be done co close the know­
ledge gap? Observational data and realistic 
mathematical models are crucial. They 
provide the foundation for determining 
how the Earth System functions and hence 
for developing a practical predictive capa­
bility and a capacity to cope with surprises. 
O nce sueh tools are avai lable, the develop­
ment of effective policy responses will 
require the empowerment and co-opera­
tion of all nations. For this to occur, exis­
ting and new knowledge will have to be 
disseminated and explained to all; open 
access will be imperative. 

However, the Earth system is vast and 
complex. Important processes occur on 
space scales from the microscopic to the 
intercontinental and over timesca les of 
seconds to mi llennia. The geosphe re and 
biosphere are coupled by myriad connec­
tions which are subtle, difficult to disen­
tangle and yet are fundamenta l to the ir 
fun ctioning. To make progress requires a 
programme of resea rch which transcends 
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the bounds of special ised SClentlIlc ui~ ci­
plines and the scope of limited national 
scientifi c e ndeavours. This was the chal­
lenge se t for the IGBP when it was inaugu­
rated a decade ago. 

How has [GSP fared? Effect ive mecha­
nisms have bee n escablished to define in­
ternationa lly agreed research priorities, to 

break down traditional disciplinary har­
riers, and to pool and co-ordinate national 
effort and resources. As a resu lt, a multi ­
plicity of new in terdisciplinary research 
networks has been formed , and a mass of 
new results is emerging. C ri tica l to th is 
success has been che exploitation of new 
opportunities [0 gathe r data on a global 
scale, including remote sensing from space 
and new ground based initiat ives, and the 
use of info rmation technology, both for 
data processing and dissemination. 

Although such activities are incorpo­
rated with in the research agenda of each of 
the individual Core Projects, the Frame­
work Activity "Data and [nformation Sys-
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tem" (IGBP-DlS) has fulfilled a critical role 
in address ing thematic data issues which 
cut across the broad spectrum of IGBP re­
search, and in cnsuring that an overall 
perspective of data necds is mainmined. J n 
particular, IGlJP-DlS has placed priori ty on 
catalys ing the deve lopment of dara sets of 
va lue to multiple Core Projects and on 
e nsuring that IGBP data wi ll be prope rly 
arch ived and made accessible to the scien­
ce community at large. 

In this special edit ion of the Global 
Change NewsLcucr we celebrate IG BP­
lJIS'S past success and provide an insight 
into its fmure direc tion. Those fam il iar 
with the detaile d recomme ndations of the 
1995 Second Assessment Report from 
Working Group I ofthe Inte rgovernmen­
tal Panel on Cl imate C hange (lPec) will 
recognise that lGRP-DIS's ongoing pro­
gram me of data set development focuses 
on internationally recognised top priority 
needs. Similarl y its work on data manage­
ment and international data co-ord ination 
lie at the forefront. ICi BP-DJS can be proud of 
its achievements to date, hut we confi­
dently ;mticipate even grea ter contribu­
tions to come. 

In mankind's quest for a sll stainable 
society, Knowle dge is Power: DJS provides 
fu e l. 

Chris Rapley, IGBP Secretariat, The Royal Swed­
ish Academy of Sciences, Box 50005, S- 104 05 
Stockholm, Sweden. 
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Please note 
On 18 October 1996 the phone system in 
France changes. A "5" will be included a.s 
the area code for T oulouse. The new num­
bers of the IGB!'-DIS office wi ll be: 

Phone: (+33-5) 61 078581 
Fax: (+33-5) 61078589 

:i! 
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""'<-~ .... "" ' 
The staff at the IGBP-OIS office. From left to right: Martine Michou. ' 
Gerard Szejwach, Chantalle Scouarnec. 

Participants to the 7th IGBP-DIS Scientific Steering Committee (February 1996) 

Ichtiaque Rasool. 
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• 



r 

by John Townshend 

T wo years ago I gave a talk entitled 
"Data se ts: friends or foes" ata celebration 
of the 60th birthday of Ichtiaquc Rasool, 
the first C hairman and Executive Director 
of IGBP-D IS. The chairman of the session 
(and chair of IGBP'S GAlM), Be crie n Moore, 
jocularly comm e nted that he had no doubt 
that data belonged to the latter category. 
What I had in mind in rhis de liberately 
provocative titlc was to recognise the ten­
sion which oftcnexists between modellers 
and those concerned with crea ting data 
se ts. The tension arises because available 
data sets may not match rhe needs of mo­
de llers; carefull y cuned models may nO[ 
improve when fed with improved data 
sets; validation of model outputs with ac­
tual data se ts may be thwarted by the 
difficulty in distinguishing model limita­
tions from those of the data sets them­
selves. Despite these issues the IGBP has 
always recognised the importance of data 
sets and their improvemem. One key ma­
nifestation of this is the existence of IGBP­
ms, the Data and Information System of 
IGUP. 

IGllP-D1S does not try to deal with all the 
data needs of 1GB": such a centraljsed ap­
proach would be anathema to the scienti­
fic mission of IGUP. Instead it concentrates 
on major deficie ncies which are imponant 
to multiple programme e lemem s of IGfW 
and which are either global in character or 
have a wide aeria l extent. 

IGDP-DIS has never tried to be a conven­
tional DlS, with large amounts of compu­
ting hardware and software. Rather the 
distinctive role of TGBI'-DlS has been [Q 

identify key data deficiencies through the 
activities of expert working groups and 
then to identi fy national and international 
agencies who will implemem measures to 
re medy the deficiencies, both to meet their 
own requirements and those of the IGBP. 
The articles in this edition of the News­
Letter arise in no small pan because of the 
success of this approach. Many of the data 
se ts created through the work of IGI3P-DTS 
are based on remotely sensed data, but 
ground based, ill situ data sets are also of 
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Data in IGBP 

major importance. 
Apart from creating new data sets, IGBP­

OlS also has a rote in ensuring that data are 
well managed to maximise thei r scientific 
benefits. Many disparate activities come 
under this heading: providing rel iable 
meta-data (data. about data) is one of the 
key activities since, if unavailable, access 
to needed data may be time-consuming or 
even impossible; making sure that data 
can be readily exchanged and accessed is 
also vital; guaranteeing that data are ar­
chived for their long term preservation is 
also an importam objective. IGBP-DIS also 
provides guidance to ensure that the IGBP 
fami ly design their own information sys­
tems in an effect ive manne r. The forth­
coming workshop with the World Data 
Cente r System is one example of our ef­
forts in [his di rection. T he creat ion of a 
data policy for IGOP has also been carried 
out by DIS during the last year. 

Data are central toal l lGBP's programme 
elements and VIS has no monopoly on 
success stories about data in IGBP. Included 
in th is ed ition ofthe NewsLetter are arti­
cles highl ighting imporcam contributions 
to data by other parts of IGUP. 

Environmental data are indeed impor­
tant for the scient ists of IGDP but they are 
also needed by other constitue ncies such 
as policy makers. weathe r forecasters, re­
source managers and many others. It is a 
welcome sign therefore that members of 
IGBP have been playing such an active role 
in the emerging globa l climate, ocean and 
terrestrial observing systems (respectively 
GCOS, GOOS and GTOS). The scientific re­
quirements for data sets must always be 
recognised as having high priority, but we 
must work closely with othe rs in rhe global 
observing systems to strengthen our case 
for improved observations. 

I started this editorial by drawing a 
distinction between data and modelling 
activities, but it is increasingly recognised 
that this is often a false dichotomy. The 
raw observations we collect undergo ever 
more sophisticated transformations. As­
similating data sets using nume rical mod­
e ll ing enables us to generate much more 
internally consistent and re liable data sets: 

reanalysis of the climate record is one very 
important activ ity providing us with much 
improved data. A related challenge for OIS 

is the creation of global data sets of past 
conditions, where information is usually 
very sparse, and new methods have to be 
developed to extrapolate our knowledge 
to create uniform data fields. 

JG8P-DIS was founded by Ichtiaque 
Rasool, who set up its first office in Pari s in 
1992. IGBP-OIS grew out of a working group 
on data concentrating initially on land co­
ve r. Under his leadership its range of acti­
vities grea tly expanded as did its influence 
in many inte rnat ional fora, which proved 
crucial to the implemem ation of its plans. 
Following the retirement of Ichtiaque 
Rasool, the office of IGBP-DIS has moved to 
Toulouse under the executive director­
ship of G6rard Szejwach. Support for the 
work OfIGBP~D1S has come from many sour­
ces including the space agencies of NASA 
and ESA, the European Un ion, several 
French and US government agencies: more 
recently we have seen a major increase in 
support from French agencies, namely 
M6teo-France, our hosts, CNES and very 
significantly the Region Midi-Pyrenees, 
within which Toulouse is located. 

I n my last year as chair of the ssc of 
IGBP-OIS I am del ighted not only that we 
have had significant successes, but that DIS 
has the resources to maintain and expand 
its activities. For example, we are hoping 
to introduce a vis iting fellowship pro­
gramme for young scientists on data ma­
nagement. 

The future contributions of IGBI' wi ll 
be judged in many ways. Its scienti fi c 
discoveries wi ll be long acknowledged and 
wi ll form the foundation for the scie nce of 
future gene rations. I hope IGI3P wi ll also be 
judged successful by those in the future 
who need access to long term data sets and 
find the ir work has been made possible by 
our efforts. 

John Townshend, Department of Geography, 
University of Maryland, Lefrak Hall, room 1113, 
College Park. MD 20742-8225, U5A 
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From the DIS 

D irector's Desk: 

IGBP-DIS Today 
by Gerard Szejwach 

S ix Illonchs have pas t since I took up my 
new position. It is time co make a quick 
review of what has been achieved so far 
and to present a view of the nea r term 
future. Looking back at the first semester 
I feel (hac, in many respcl:[s, I bene fired 
from a number of positive facto rs, in parti­
cu lar the heritage left by Ich tiaq li e Rasool, 
as we ll as the cons tant suppon from the DIS 

C hairman, John T ownshe nd, and th e Fo­
cus- l leader, C hris Jllstice. The fact that 
the DlsScie nrific Stcering Commircce, the 
Core Project O ffice rs meeting and the 
Congress [Ook place shortly after my arriv­
al, allowed me to get a be n cr unue rstand­
ing of what was expected from me and the 
challenges ahead. I can proudly say that I 
ca ll now expand most of the acronyms 
associated with the lGll l'. Aoothe rextre mdy 
important positive fac tor is th e very high 
level of the small team supporting me; 
without the effici ency and dedica tion of 
both Martine Michou, Senior Research 
Scie ntist, and C hantal Le Scouamcc, Ad­
ministra ti ve Ass istant, my tas k ""ould have 
simply been imposs ible. 

T o start with the more pragmatic as-

Introduction to 

Focus 1 Activities: 

Data Set 

Development 
by Chris Justice 

D eveloping new data se ts is criti cal for 
many tasks of the IGBP. IGI]il-DIS Foclls 1 is 
concerne d with the availabili ty of data se ts 
to meet IGBI' scie nce needs. T he role of 
IGBP- DIS is not to co llect data for ind ividual 
sc ie ntists, rather it is to ass ist in, fo r exam­
ple: 

• developing data secs for which the re is 
de mand from more [h an onc Core 
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peets of the se tting up of the Office, I can 
announce t hat the va rious Agreeme nts 
be tween IGBP- DIS and the various partne rs 
~ CN ES, Meteo-France, and the Region 
Midi-Pyre nees-arc now s igned. Accord­
ing to the terms of these Agree ments th e 
fund ing of th e l) IS Offi ce is now secure 
until the e nd of1 999. Both ESA and NASA are 
fulfilling the ir commitment for support: 
ESA th rough direct fundingofrhe director's 
position and NASA wi th a continuation of 
funding for data relate d meet ings, data 
purchase or rescue, as weB as for a Visiting 
Scie ntist position for the T oulouse Office, 
which will be adverti sed shortl y. The Eu­
ro pean Commission has al.so made prov i­
sion for a Visiting Scie ntist Fe llowship, to 
be shared be tween JRC and the DIS Office. 
The office, located within Meteo- France, 
where an area of about 140 square me ters 
divided in four offi ces was alloca ted to 
IGIW- DIS, is now full y fun ctiona l. A suppon 
offi ce is also provided by ESA at its Head­
quarters in Paris. 

It is in this ve ry favourable e nvi ron­
me m chat the Dl S We b Pages were tra ns­
fe rred , by David 'Wol f and l'vlanin e M i­
chou, from the Univers ity of Maryland to 

Toulouse. After a few lasc minute techn i­
cal difficulties, the system, large ly im­
proved and updated , is now operational.lt 
is planne d to es tablish a mirror site of the 
sys te m in the U ni ted States. A number of 
support and scie ntific activities arc on­
goi ng and are described in othe r anicles of 
[he Newsle tter. 'T'hesc act ivities include 
the support for scie ncjfic data related stu-

Project and whe re economies of col­
labora tion ca n be achieved; 

• devel opin g global dara se ts where 
standardisa tion of regional treatme nt 
is cri tical; 

• deve loping communi ty consensus on 
s ingle data se ts whe re multipk da ta 
se ts or methods are currently causing 
confusion to the sc ie nce community; 

• us ing the collec ti ve influe nce Of IGH], to 
secure otherwise expe ns ive or lurd to 
obtain da ta. 
Emphas is in these activities to date has 

been g iven to te rres trial dma sets which 
we re ide ntifie d at an early s tage in the 
developme nt of the IJIS to be poorly deve l­
oped relat ive to IGBP needs. The Foclls 1 
data set activities include improving the 
ava ilability of ra w and deri ved re mote ly 
se nsed data and non-re motely sensed data 
[Q the iG RP sc ientists. 'fh e activities and 
assoc iated tasks of th e DIS are outlined in 

d ies, archi ve suppon and data related mee­
tings. 

Look ing into the future, my first prior­
ity is to put a stron g e mphas is on the 
F ocus-Z activities. In that respect, a F o­
cus-2 leade r was selected and appointe d: 
Gumc r Sehreicr, from DLIl Germany, sup­
ported by his national Authori ties , has ac­
cepted the challenge and is ready to sup­
port me a nd ra pi d ly d eve lop a nd 
imple me nt a da ta manageme nt plan acr iv­
ity which should facilitate daw access to 

rhe ensemble of the Core Projects. A join r 
IGBI'-DlS/WDC \.Vorkshop planned to be he ld 
in Boulde r, Colorado, in the first Q uaner 
of 1997 will represent a new associa ted 
start, an d Core P rojects arc invited to par­
ticipa te actively in and contribute to the 
\.Vorkshop. The new e rnerging T ransect 
Dam related DIS act ivit ies are also high on 
my priority li st, considering the status and 
progress of the Focus-1 related tasks. l'vl y 
personal involveme nt in Foc lI s-3 re lated 
activi ties (Data Co-ordination in an Inte r­
national Context, whe re I will co minue to 

ac t as Focus leader), and my nom ination as 
Co-Vice Chair of the Committee on Earth 
Observat ion Satelli tes (CEOS) Worki ng 
Group on Infor mation Sy~tems and Ser­
vices (WGISS), is anoth er factor which should 
help IGBfJ Scie ntists in a be tter fulfillm e nr 
of curren t and future daw require me nts 
and a better access to satellite data. (see 
article on page 24). 

Gerard Szejw ach,IGBP-DIS OffiCe,IGBP-DIS!cNRM, 

42 avenue Gustave Coriolis, 31057 Toulouse 
Cedex, France. 

IGIlP Re port 30. 
From the evolution of Foclls 1, a ge­

neric process has been developed for data 
se t gene ration involvinga series offocused 
works hops. Thesteps in this p rocess are as 
follows: 
• Ob Cl:lin a clear stateme nt of data re­

quire me nts d riven by IGIW scie nce 
needs; 

• evaluate the match be tween the data 
re quireme nts and the curre ntly ava ila­
ble dam sets, me thods and algorithms 
and the feas ibility of new data se t ge­
ne rat ion; 

• develop an imple memat ion plan and 
scope the requi red resources; 

• ide ntify the appropriate funding me­
chanisms to support the proposed data 
sC t development ~ in mos[ cases a 
p ilot ac tivity is unde rtake n to tes t the 
proposed methods, develop prototype 
products and ide nti fy problem areas 
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associated with data sct production; 
• establish an advisory group to guide 

data set development and ensure ap­
propriate documentation; 

• establish an independent assessment 
process to evaluate the resu lting data 
set; 

• identify an appropriate data dissemi­
nation system to facilitate access by 
and feedback from IGRP scient ists. 

The I-km AVHRR 

Global Land Data 

Set: An Update 
by Jeffrey C. Eidenshink and 
John L. Faundeen 

Introduction 

D ata from the Advanced Very High 
Resolution Radiometer has proven an in­
va luable sou rce of information about the 
Earth System. For those interested in the 
land surface, where spatial heterogeneity 
is the norm, their use had been severely 
limi ted by the absence of comprehensive 
global data sets at thc full resolution of 1 
km. The need for such a data set was 
identified by IGBP-DIS in [(i!iP Report 20 in 
1992. Now, four years later, after a major 
collaborative effort led by the EROS Data 
Center in Sioux Falls, South Dakota, this 
massive data set is being distributcd to 

many tlsers worldwide. 
Under the guidance of the IGHP-DIS, 

processing standards for the AVI-InR data set 
have been developed to meet the needs of 
the [GL!PCore Projects and the internation­
al science commu ni ty. The processing 
standards arc for the cal ib rat ion, annos~ 
pheric correction, geometric registration, 
alld the produC[ion of globa l 1 O-day maxi­
mum normaliscd difference vegetation 
index (N1)v[) composites. The vegetation 
index composites arc the primary data 
source for development of Cl glohal land 
cover dam set. The major uses of the com­
posites are rclated to the swdy of surface 
vegetation cover and other land surface 
processes, and as a Pathfinder data set for 
NASA'S Earth Observing System program. 
Details on the g lobal i-km data set can be 
tound in Eidenshinkand f"aundeen (1994). 

Data Acquisition 

A network of 30 ground receivi ng sta­
tions, along with data recorded by the 
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Thc current status of selected on-go­
ing Foclls 1 activities is described in the 
following articles. One of the new inter­
core project activities within DIS Focus 1 
and in conjunction with u /cc. planned for 
1996 is to prototype the development of 
CD ROM's of regional geophysica l and 
socio-econom ic data sets. This pilot activ­
ity is targeted to meet dle regional scientif­
ic data needs ofehe Kalahari 'T'ransec{ and 

National Oceanic and Atmospheric Ad­
ministration ( NO ..... A), has acquired daily glo­
balland coverage since 1 April, 1992. The 
AVIlHH data are acquired by NOAi\'S polar­
orbiting serics of satellites. 

'The data set is composed of5-channel, 
lO-bit, raw AVHRR data, at l.1-km resolu­
tion (at nadir) for afternoon passes over 
land and coastal zones. Data acquired by 
thc receiving stations is sent to the U.S. 
Geological Survey, EROS Data Cencer(El)c) 
for archiv ing, processing and distribution. 
The EDC serves as the Land Processes 
Distributed Active Archive Ccnter (DAM': ) 

for NASA'S Earth Observing System pro­
gramme. Since there arc no requirements 
to support real-time processing, the data is 
usually collected by the seations for several 
weeks [0 months before it is delivered [0 

the Ef)(: DAAC. t\. copy of the data set is also 
provided [0 the European Space Agency 

Data Processing 

The periodic temporal composites 
must include the minimum of the ten 
bands listed in Table 1. The availabi lity of 
these ten bands provides lIsers with access 
to the data from the 5 AVllRH channels, the 
NOVl, and satellite viewing geometry. The 
composites must be generated from radio­
metrically calibra ted, atmospherically cor­
rected, and geometrically registered data 
with widely accepted, well defincd and 
documented processing standards. 

The equations for radiometric.: calibra­
tion to radiance and reflectance for the 
visible and near infrared channels are de-

Table I. Band description of composite images 

Band Descri ption 

1 AVIIHH channel 1 
2 AVHRR channel Z 
3 AVHRR channel 3 
4 AVI-IRI{ channel 4 
5 AVHRR channcl 5 

the ivfiombo Initiative in Southern Africa 
and will serve as a Illodel for improving 
data availability at the regional scale par­
ticularly in countries with poor Internet 
connectivity associated with the emerging 
IGBP regional transects and START act ivi­
ties. 

Chris Justice, Global Inventory Monitoring and 
Modelling Studies, Code 923, Goddard Space 
flight Center, NASA, Greenbelt, MD 2077 1, USA. 

seribed by Teillet and I-Iolben (1994). The 
calibration coefficients for AVium thermal 
channels 3, 4, and 5 arc derived onboard 
the satellite using a view of a stable black­
body and dcep space as reference. The 
calibration process converts raw digital 
COUJlts to radiance. The rad iance values for 
all channels are stored wi th lO-bit preci­
sion . 

The impact of atmospheric effects on 
che AV[11{1{ channel 1 and 2 data and NOVI 

can bc significant. rour principle atmos­
pheric factors, water vapour, aerosols, 
ozone, and Rayleigh scattering, are con­
sidered to have the most impact. The cor­
rections fo r ozone and Rayleigh scattering 
arc straightforward (Tei llet, 1991). The 
corrections for ozone should bc b::lsed on 
actual measurements derived from the 
Total Ozone Mapping Spectromere r 
(TOI\'[S) or other appropriate sensors. Ac­
cess and milisation of these data can be 
difficult, thus theozoneconcenuation val­
ues from standard climatic tables with lat­
itudinal and seasonal dependence is ac­
ceptable and was the approac h 
implemented for this data set. 

The input to the aunosphe ric corrcc­
tion process is radiance va lues from the 
cal ihra(Cd visible and near-infrared chan­
nels. The output of the atmospheric cor­
rection process is surface reflectance (i n 
pcrcent) of the visible and near-infrared, 
albeit witholltcorrections for water vapour 
and aerosols. 

The N OVI is the difference of near­
infrared (NTR, channelZ) and visible(V1S, 

Band Description 

6 N OVl 

7 Satell ite zen ith 
8 Solar zenith 
9 Relative azimuth 
to Date fndex 

5 
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Global I-km AVHRR vegetation index. Composite for the month of May 1992 

channe l 1) re fl ectance values normalised 
over the SUIll of channels 1 <It1J 2 ((NIR ­
V1S)/(NIR+ VIS». The N DVI equation pro­
duces va lues in the range of -1.0 [0 1.0, 
where increas ing positi ve va l ue~ ind icate 
increasing green vegetation and negative 
va lues indicate non-vegetated surface fea ­
curcss llch as water, barren ground, ice, and 
snow or clouds. To obrain the most preci­
s ion, the NllVI is derived from calibrated 
channels I and 2 data in 16-bjt precis ion, 
prior [0 geometric regist ration and resalll­
pling. 

Geometric registration involves pre­
c ise uansformarion of the image from the 
sensor-base u project ion to an earth sllr­
face -based projection. This process in­
cludes ealcu latinga satel lite model , match­
inggrollnd and im :'lge-based control points , 
~lnd transform'ltion and resamp li ng che data 
to <I map projection coord inate sy~tcl11 . 

The satellite model is also lIsed to com­
pute sate ll ite zenith , so lar zenith, and rel­
ative azimuth vie\vi ng angles forcach pix­
cl. 

The Interrupted Goode HOl11olosinc 
projec tion is used for this data set. The 
Interrupted Goode I-Iomolosine has two 
imporranr features. First, it is an eq ual arca 
projection [hat facil itates spatial analysis. 
Second, it essentially divides the ' world 
into 12 regions th:dtcan be mosaicked into 
a global map. T he regionaiisa tion of the 
g lobal map has advantages for data han­
dling. 

The composition period chat is recom-

(, 

mended fOf the prototype products is ap ~ 

proximately 10 days created by month. 
Thus. J<lIlU3ry has three composites of 1 0, 
10, and II days; l' e bruary has 10, 10, and 9 
or8 de pe nding on whether it is a leap ycar, 
and so 011. This procedure ha~ (he advan­
tage of c reating cale ndar l110nth compos­
itcs, whi ch is a common reponing period 
for agronomic and biophysical characteris­
tics. 

The recommended method for data 
corn pos iting is based 011 the maximum 
N OVI. Th e N U" I is examined pixel by pixel 
for e,lch observation during the eomposit­
ing period to determine the maximum 
va lue. Thc retention of the highest N IJVI 

va lue reduces the Ilumber of cloud-con­
taminate d pixe ls and selects the pixels 
neares t to nadir (see figure). 

Data Availability 

Thus far a data se t of over 70,000 /WHRR 

images has bee n archived and made ava il­
able for distribution by the United States 
GeologicillSu rvey's, ENDS DataCemcranu 
the Europea n Space Agency. Fifty-four 
to-day g lobal composites have heen COm­
pleted for the interva l of 1 April 1992 
through 3 1 July 1993. The global,aswellas 
cOIHinental, data are avai lable th rough the 
World Wide Web at: http :// 
edc ww\\'.c r. u sgs . gov / 1 an d d aac! ! K rVI! 
Ikmhomepagc. html. 

Currc:nt ly, the data are free to the user. 
The data vo lullle of a single band of a 
global compos ite can vmy from 100 to 200 

megabytes (compressed). While access to 

Jata isavailab leoverthe World \-Vide \-Vc b, 
transferring of data to most foreign coun­
tries is difficult. The W\V\V interface al­
lows spatial subsercing that ca n minimise 
the amount of tl ata to transfe r. All data are 
a 1::;:0 avai lable on tapc media from the Enc. 

DAAC. The next phase wi ll continue the 
production of 10·day composites for the 
period of February 1995 through !vlarch of 
1997. 
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The DIS 1 km 

Land Cover data 

set 
by A lan Belward and Tom Loveland 

A IIl1mberoflGBP initiotives have identified 
the IIced for imjJroverllrmr/ cover data sets for 
Iheir sllfdies of global challge. The existillg glo­
bal Irlllrl cover tlntabases are, olthough valllo­
b/e, IIII.w t isfiUIOI) for various rea S()JJ.'i, IJllt 
mO;lIly for havillg too coarse n spatial resol/(­
tioll (lilt! being somewhat dated. /11 additioll 
most have a climate elemeNt as /JtII1 of t!tei,. 
classification olld there/ore oftcll have all II" de­
sirable mixtllre of potelltia/ vs. actual/ulld 
cover. LOJld cover represelllillg baselille cOlldi­
tiolls is aN ill/POlttlll' illput to global dYllamic 
models, aNd 'he qlft/lity of SlIch data defilles the 
reliability of simulated 111ft/re scenarios. i ll 
April J 992 the /GPH-DIS beg{l1l tI project to 
prodllce a global data set for lalld applicatioJls 
ata .ljJatial resolutioll of l-hll derived frolll the 
Advallced VClY H igh ResolutioN Radiometer 
(,lIfIlRU). Its goal is to col/eel, archive and 
prOl:ess daily data from the Ill'IIRujoral1 ten-es­
trial sll1!aces, aJld Ihfll deriving kmd mver 
data sets /ro1ll this archive for the IGBP Core 
Projects. The work has beell co-orrlillated by the 
fGBP-D/S Land Cover Working Grollp {LCWC}. 

The first problem addressed by the 
LCWG was the lack of a consiste nt g lobal 1 
km AvIIR Rdata archive CL'ownshend,1992). 
The onl y global IWI-IRI{ ti ara sets we re sa m­
pled, either spatiall y, or spatially and tem­
porally. Tn April 1992 the United Sta tes 
Geological Survey's EROS Data Cente r 
(Imc) and the E uropean Space Agency 
(RSA) working closely with the National 
Oceanic and Atmosphe ric Administration, 
National Aeronautic and Space Adminis­
tration and the Australian Commonwealth 
Scientific and Industrial Research Organ­
isation, began co co-ordina te data collec­
tion from 29 rcceivings tations from around 
the world . In the first L8 months of the 
project more than 4.4 Terabytes of 1 km 
resolu tion AV HRR data we re archived. The 
data collection has continued to date (with 
the exception of the pe ri od Septembe r 
1994 to Fe bruary 1995 whe n the re was no 
ope rational afte rnoon AVHRR sensor). 

The re are now over 48,000 sate lli te 
scenes available in the 1 km project's ar­
chi ve. Most of these data have been as­
sembled into a cohere nt glohal archive. 
Radiometric correction, geometric correc­
tion, compositing and atm osphe ric correc­
tion give 10 channel, to day dam sets 
(incl uding visible, near-in frared, dlermal 
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and vegetation index data) mapped to t he 
Interrup ted Goode Homolos ine Projec­
tion (E ide nshink and Faund cell , 1994). 
Information on the G lobal Land 1 km Data 
Set is given in the previous article, ant! is 
al so ava ilable at: 

http://su nl .cLl.l sgs.gov/land ci<l ac/ l KM/ 
lkmhomepagc. html 

The I G I~I' Core Projects have dive rse 
land cover information requirements, and 
no single land cover product meets all of 
the m. Recognis ing th is , the LCWG focllses 
on fo ur main actions: 

Ac tion 1: A global land cover class ifi­
ca tion at 1 km resolution. 

Action 2: Direct paramctcrisation of 
key land cover variabl es (e.g. , albedo, and 
Net Primary Productivity). 

Act ion 3: Funct ional class ifica tions of 
vegc tation f land cover (e.g., seasollali ry). 

Action 4: Data set va lidation. 
The I,CWG is curre ntly concem rating 

on Actions 1 and 4, which will result in a 
' fast track' IGI3P-LJIS I km global land cover 
data set, DIscover, by the end of June 1997. 
'fh e planning for Discover has in volved 
some 66 scie ntists from 41 different orga­
nisations in 14 countries through LCWG 
mee tings and workshops. 'T'hese meetings 
have resul ted in a land cove r class ifi cation 
sche me, class ifica tion methodology, vali ­
dation strate6'Y and imple mentation plan 
which have been reviewed by IGlU' core 
projects, reviewed at LCWG workshops and 
presented at Inte rnat ional symposia. 

It is anticipated that DISCover will be 
foll owed by othe r land cover products; 
eithe r suhseque nt g lobal versions, or as 
regional prod ucts designcd for more Inca l 
use. 

The IGBP- DIS classifi cat io n sche m e 

The ini tial DiSCove r land coverclass ifi ­
cation scheme reta ins key eleme nts of the 
sche me proposed by Runningetul. (1994), 
incl uding re mova l of climate from class 
de fini tions, and re liance on ancillary re­
motely sensed measures, such as vegeta­
tion greenness indiccs, to provide relative 
in dicato rs of temporal dynamics of bio­
phys ical prope rti es. 

'fh e scheme is based on de fini tions of 
three canopy components: above ground 
biomass, leaf longevity, and leaf type. 
Above ground biomass de fin es whethe r 
the vegetat ion re tains pe rennial or annual 
above ground biomass, a critical quest ion 
fo r seasonal climate and ca rbon-ha lance 
mode lling. l e is also a major vegetation 
de te rminan t of the surface roughness 
length parame te r that climate models re­
quire for e nergy and mome ntu m transfe r 

equations. Leaf longevi ty (evergreen ver­
SllS deciduolls canopy) is a cri tica l va riable 
in carbon cycle dynamics of vege tation, 
and affects seasonal albedo an d e nergy 
transfer characteristics of th e land surface. 
Leaf longevity indica tes whe the r a plant 
annuall y mllst completely regrow its cano­
py. or a portion of it, with inferred conse­
quences to carbon partitioning, leaf li tte r 
fall dynamics, and so il carbon. Leaf type 
(needle leaf, broad leaf, and grass) affec ts 
gas exchange characteri stics. Th e class ifi ­
cation is shown in T able 1 (p.9). 

Generation of the Land Cove r 
database 

The global 1 km land cover data se t is 
be ing created on a contine nt by conti nent 
basis. The class ification approach used is 
based on that used in North American 1-
km AVHRR land cover studies. Iris based on 
unsupe rvised class ifica tion of Normalised 
D iffe rence Vege ta tion Index (NDVI) time 
series, (Lovelan d etal. /991, Brown, etal. 
1993) with ancillary data se ts, such as di ­
gital elevation models. Whilst di ffe rent 
sets of ancillary data may be llsed in the 
class ifica tion of differe nt areas, the meth­
odologies are fully doeumenced, objec­
tive, reproducible and with globall y <..:on­
siste nt outpu t classes. 

The core sampling va lida tion strategy 
proposed by the land cover Validation 
\¥orking Group (vwc) will prov ide in fo r­
mat ion on {he accurac ies for each cover 
type included in the data set with roughly 
equal confide nce rangesa prio,.i, and infor­
mation so tha t the e rrors of omiss ion and 
commiss ion will be applicable on a region­
al scale (Be lward and Loveland, 1995, 
Loveland and Belward , 1995). 'rhe sam­
pling procedure proposed produces unbi­
ased es timates of cover areas and propor­
tions fit regional and global scales. Thus, 
area l es timates withi n similar-sized regions 
(e.g., global cl imate mode l grid cell s) should 
have similar va riances. The sample wi ll be 
based on visual inte rpretat ion of high re­
solution data (e.g., Landsat or SPOT ) co­
registered with the AV I mR data. 

In addition to this 'core sampling', 
Confi de nce Sires will he selec ted to test 
protoco ls for the va lidation methodology, 
aid in developing interpreta tion keys for 
visual interpreta tion of high resolution data, 
and prov ide more detailed information on 
the va riabili ty of cover types within a 1-km 
cell. Whe rever poss ible loca l land cover 
information will be provided by local ex­
pe rts with detailed knowledge of the site. 
Development of Confide nce Sites will be 
carried out in co-ordination with othe r lG IW 
initiatives such as the IIAHC, IGAC, ( iCT E 
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transects, the I ,ucc case study sites and the 
D1S high resolution data test sites. 

Implementation and status 

A version t classi fi cation for North 
America has been comple ted (see figure, 
above), and can be accessed from the fo l­
lowing URL: 

h (tp:/ledcwww.er . usgs.gov / Ia nd daac/ 
g lcc/glcc_na.html 

First drafrs of Afri ca and SOLlth Ame ­
rica arc complete, and version 1 releases 
will be avai lable by Ocwber 1996. Euras ia 
wi ll be comple ted by the end of 1996, and 
we expect that the fi nal phase of the globa l 
classification will be completed by July 
1997 (see box on p.9). The valida tion im­
plementation has already begun, and op­
e rational val idat ion wi ll begin as soon as 
the globa l ve rsion 1 of DIscover is complet­
ed. A full va lid.ltion re pon will be released 
in Apri l 1998. By th is date the complete 
fi rst version of DIscover will be ava ilable. 
This product wi ll consist of the class ifica­
tion scheme, which wi ll include class def­
initions, illustrat ions, eq uivalence to other 
classificat ion sche mes, the class ification 
me thodology which wil! inclllde a full al ­
gorithm description, the land cover data 
base itself, consisting of the digital 17 class 
map, plus t he input data used to de ri ve the 
class ifica tion, including both AVHRR and 
ancillary data, the va lidation mcthodolo-

----,-
gy, incJud ingprocedural manuals, descrip­
cions of the sta tistical principles involved 
and any algorithms used, the validation 
data base, consistingof the high resolution 
imagery, the associated land cover classifi­
cmion, me{a dam describing detailed loca­
tion, name and address of interpreters, 
etc., and <lny associated field data. 
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Table 1. The IGBP-DIS Land Cover classification 

Evergreen Needleleaf Forests: Lands dominated by trees with a percent canopy cover >60% and height 
exceed ing 2 meters. Almost all trees remain green all year. Canopy is never withOl![ green fo liage. 

Z Evergreen Broadleaf Forests: Lands dominated by trees with a percent canopy cover >60% and height 
exceed ing 2 meters. Almost all trees relnain green year all year. Canopy is never without green fo liage. 

3 Deciduous Needleleaf Forest: Lands dom inated by trees with a percent canopy cover >60% and height 
exceeding 2 meters. Consists of seasonal need leleaftree communities with an annual cycle of leaf-on and 
leaf- off periods. 

4 Deciduous Broad leaf Forests: Lands dominated by trees with a percent canopy cover >60% and height 
exceeding 2 meters. Consists of seasonal broad leaf tree commu nities with an annual cycle of leaf-on and 
leaf- off periods. 

5 Mixed Forests: Lands dominated by trees with a percent canopy cover >60% and height exceedi ng 2 
meters. Consists of tree communities with interspersed mixtures or mosaics of the other fOllr forestt:over 
types. None of the forest types exceeds 60% of landscape. 

6 Closed Shrublands: Lands with woody vegetat ion less than 2 meters tall and with shrub canopy cover is 
>60%. The shrub fol iage can be either evergreen or deciduous. 

7 Open Sh rublands: Lanc1s with woody vegetation less than 2 meters tall and with shrub canopy cover is 
between 10-60%. The shrub foliage can be e ither evergreen or deciduous. 

8 Woody Savannahs: Lands with herbaceous and other understory systems, and with forest canopy cover 
between 30-60%. The forest cover height exceeds 2 meters. 

9 Savannahs: Lands with herbaceous and other understory systems, and with forest canopy cover between 
lO-30%. The forest cover height exceeds 2 meters. 

lO Grasslands: Lands with herbaceous types of cover. Tree and shrub cover is less than 10%. 
11 Permanent Wetlands: Lands with a permanent mixture of water and herbaceous orwoody vegetation that 

cover extensive areas. The vegetation can be present in either salt, brackish, or fresh water. 
12 Croplands: Lands covered with temporalY crops followed by harvest and a bare soil period (e.g., single and 

mu ltip le cropping systems). Note rhat perennial woody crops wi ll be classified as the appropr iate forest or 
shrub land cover type. 

13 Urban and Built-up: Land covered by buildings and other man-made structures. Note that this class will 
not be mapped from the AVHRR imagery but wi ll be developed from the populated places layer that is part 
of the Digital Chart of the World (Danko, 1992) 

14 Cropland/Natural Vegetation Mosaics: Lands with a mosaic of croplands, forests, shrublands, and grass­
lands in which no one component comprises more than 60% of the landscape. 

15 Snow and lee: Lands under snow and/or ice cover throughout the year. 
16 Barren: Lands exposed soil, sand, rocks, or snow and never has more than 10% vegetated cover during any 

time of the year. 
17 Water Bod ies: Oceans, seas, lakes, reservoirs, and rivers. Can be either fresh or salt water bodies. 

Commenrson vers ion 1 contincntbycontinenr releases of DISCover are encouraged. The vers ion 1 releases can 
be obtained from the URL 

http://edcwww.cr.usgs.gov/landdaac/g1cc/glcc_na.html 
Comments shou ld foc us on the accuracy of the land cover map in terms of locat ion of classes, rather than 

proposals for modifications to the legend. 
Where wwwconnectionsareunava ilable, by contacting the DiSCover Production Manager, Tom Lovcland: 

USGS EROS Data Center, Siollx Falls, SO 57198 USA. 
tel: (+1-605) 594 6066, fax: (+1 605) 5946529, e-mai l: loveland@edcsnwI9.cr.usgs.gov 

The current implementation schedule is as follows: 
1 Version J classification for North America completed, comments welcome until 31 December 1996 
2 Vers ion 1 classification for South America and Africa completed in October 1996, comments welcome until 

28 February 1997 
3 Version 1 c1ass ifi~ation for Eurasia completed in December 1996, comments welcome until 30 Apri l 1997 
4 Version 1 classification for Austra lia, Antarctica, Green land completed in June 1997 

9 



... 

• 

The IGBP-DIS 

Global Fire Data 

Activity 
by Chris Justice 

T he need fo r a Gl obal rife Data Sct was 
identified in the IGBP Data Requirements 
Workshop in T oulollse in 1992 ro ass is(chc 
mode ll ing of trace gas e missions and eco­
logical d isturbance regimes. 'With rhe re­
ccnr addirion of ae rosol ~\nd land lIse change 
initiatives w ithin the lGll P, the re is an in­
creas ing de mand for data sets of the global 
distribution and temporal frequency offire 
events. Coarse resolution satelli te remote 
sensing provides the capabili ty [Q mon iwr 
ce na in fi re characteristics. Several rcsc;u ­
che fS have previously llsed re mote sens­
ing to identify fire events at local sca les. 

An ad hoc working g roup was cs ra­
blished within the DlS and met in 1993 co 
compare the capabi lit ies of currendy av.ril­
ab le sa telli te sensing sys te ms with the dam 
requi reme nts from the IGAP Core Projec ts. 
T he \OVorking G roup developed a commu­
nity research agenda and set Out to proto­
eype varioLl s fire products from diffe rent 

The Global Soil 

Data Task 
by Bob Scholes 

M anyactivities within the IGLU', the IHOP 

and thewcl{pdepe nd on re liable dara about 
so il prope rties. I n orde r to red Lice dupl ica­
tion of e ffort , and the addit ional source of 
d isagreement between mode ls which re­
sults from th<..: ir using d iffe re nt soi l dam, 
I(j AP-DJS has a task whose miss ion it is to 

make rhe best avai lable soi l data acces­
s ib le in easy-to-use formats to the Global 
C hange community. 

T he (ask has followed three guiding 
princip les: comple te transpare ncy of the 
methods used; qua lity control on the inpur 
data; and care in the hand ling ofthe special 
spatial propert ies of soi ls. T he task con­
s ists of three stc ps: buildinga global pe don 
database; deve loping methods to convert 
fundame ntal soi l analyti c.l l prope rties in w 
de rived properties; and generati ng g lobal 
gridded databases of the de ri ved so il pro­
pc n ics. 

The global pedon database is based on 
rhe WISE database developed by the I nte r-
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sens ing sys te ms with di ffe re nt moni to ring 
ca pabi lities. Proto type regional dam sets 
were de ri ved from the NOi\J\-Advanced 
Ve ry High Resolution Radiome ter, GOES, 

Earth Resources Sate llite -1 and D efense 
Mapping Sa te llite Program sensors. As 
none of the existing sa tellite sensing sys­
tems wcre designed for fire monitoring, 
each system has d iffe re nt lim ita tions. rire 
sens ing req uireme nts are be ing built in to 
a numbe r of systems current ly being de­
signed .or constructed and planned for 
launch in the next few yea rs. For example 
the EOS 1I 10nlS instrument will have <I very 
sensiti ve sensor which wi ll saturate at a 
highe r level than previous se nsors, de­
signed to monitor active fires, and will 
gene ra te dai ly data at 250m for burn sca r 
monito ri ng. 

Tn Octobe r of 1995 the working group 
asse mbled to examine progress and plan 
the next ph.lsc ofthe fire data set program. 
Data for di fferelH regions gcneraced du­
ring this first phase activities 3re now 
planned for d istribmion by the DIS. 

The second phase of the DlS activity 
wi ll focus on the developme nt of a daily 
global fast-track 1 km fire prod uct using 
the JGBI' G loba l AVHRR 1 km data set (sec 
picm reopposircon page 11 ). Th is data se t 
is p lanned for ope rational imple mentation 
atrhe Jnc Ispm stan ing in late 1996. Prow-

nat ional Soi l Rc ference and Information 
Centre ( ISRJC) in Wageningen. It consists 
of over ,l thousa nd soil profile descriptions, 
including compre he ns ive chc mical and 
phys ical analyses, from all ove r the world . 
It was assemhled hy combining profi les 
from thrce major inte rnational sources: the 
ISIS database at ISR Ir., the F'/\O and from the 
US De partment of Agriculture. f)IS ass ist­
ed by funding the translation of the US IM 

soil class ifica tions into Ft\osoil classes. Thc 
pedon database is available upon reques t 
from ISRIC (e-mail: soil@isri e.nl). 

Inte rac tion with the G lobal C hange 
commu nity le d to the ide ntification offour 
soil prope rties as be ing especially impor­
tant and urgently required: soil organic 
carbon, so il toral nitrogen, water holding 
capacity and soil the rmal propenies. T he 
soi l task has conce ntrated on developing 
globally-robust pedo-transfc r fu ncti ons 
(PTFs) [Q convert the pedon analytical 
data, such as sand, s ilt and clay come nt, 
into derived attributes such as wa ter-hoJ­
d ingcapac ity (the d ifference be twecn dle 
water COntCnt at fie ld capac ity and wilting 
point). The development and testing of 
PTFs for these attributes, for thc 0-30 cm 
and 30- 1 OO cm inte rva ls, wil l becompieted 
in 1996. In the second phase, PTFs for 

types of the global acti ve firc product are 
bei ng deve lopcd by di fferent teams with­
in the work ing group. Currently. re fine · 
me nts are bei ng made to the comm uni ty 
consensus algorithm and the process ing 
cha in is unde r design. 

An additional task in the second phase 
of the programmc will be thc des ign and 
developmcnt of a Fire Information Sys. 
tcm within a geographic info rmation sys· 
te m framework to provide fi re paramctcrs 
of intc rcs t fo r rhe st udy of atmosphe ric 
che mistry. ecology and land· use change. 

The third phase of the Global Fire 
Product programmc will be to foclls on 
determining global burncd area dircctly 
from sacelli te, this can be prototypcd us ing 
the existing satellite systems but will most 
likely rc ly on data from tile planned sen· 
sing sys te ms fo r improved quantifica tion. 

An addi tional requi reme nt given to DJS 

was to develop a global e m iss ion facto r 
data base from thc existing disparate data 
source s. This require mc nt was identifi ed 
early in the programme and is curre ntly 
be ing rev is ited with the re levant core 
projects. 

Chris Justice, Global Inventory Monitoring and 
Modelling Studies. Code 923. Goddard Space 
Flight Center. NASA. Greenbelt, MD 20771. USA. 

fu rther attributes, sllch as rooting depth, 
hydraulic conductance and wate r regime, 
will be dcveloped in collaboration with 
interes te d core projects. 

Soi ls va ry spatially over d istances of .IS 

litde as a few metres , and many soi l p ro­
pe rties bear strongly nonl incar relation· 
sh ips to the ana lytical dam from which 
they are pred icted. The re fore great ca re 
needs to be take n whe n scaling soil pro~ 

penies. The principles followed in [hc so il 
task have been to seale the de ri ved proper­
ty rathe r than the unde rlying ana lytic<l l 
va lues, and to re pon rhe fu ll uncertainty 
re sul ting from scaling and the inhere nt 
spatial va riability of soi ls. The bes t avai l ~ 

able soil map at g lobal sc"lle is the FAO map. 
It is lin ked to thc pedon database via the 
share d class ificat ion. T he gridded pro· 
d ucts will be at 5' resolution, thc fin est 
supportable by the map. Users can the n 
aggregate the soil properties to coarser 
reso lutions. These products are anticipa· 
ted to be rei cased in ea rl y 1997. 

Bob Scho1es. Commonwealth Scientific and 
Industrial Research. Divis ion of Forest Science 
and Technology. PO Box 395, Pretoria 000 1. 
South Africa. 
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NOAA/AVHRR Detected High Temperature Sources: June 25,1992 

~"Derived from the IGBP-DIS Global 1 km data set provided by USGS Eras Data Center 

The Global Land 

1-km Base 

Elevation Digital 

Elevation Model: 

A Progress Report 
by David Hastings 

Background 

G lobal topographic data are among the 
most important data sets for many scienti ­
fic, technical, and other applica tions. Even 
when not lIsed directly in a study, ropo­
graphic data are ofte n used in preparing 
visualisation tools such as perspective or 
ste reoscopic v iews of terrain. 

The GLOBE project is deve loping a 1-
km gridded, quality-controlled global Di­
gital Elevation Model ( IJEi\'I). The final 
product is scheduled for re lease in 1997. 

The general aims of GLOBE are: 
Develop a l-km global DEM, by inclu­
dingthe best ava ilable data sets and by 
encouraging specialists to participate 
in production and review of the data. 
The GLOBE DEr..·l will be made avai lable 
to the world-wide research communi­
ty. CD-ROM will likely be the main 
distribution me dium. 

2 Strengthen international collaboration 
in the development of research-quali­
ty digital global data sets. Advance tech-

nical and cultural capabili t ies for incer­
national collaboration in the develop­
me nt of such data . 

3 Strengthen aware ness of the need for 
optimal quality high-resolution global 
topographic informatio n, including the 
provision of a focus for the timely re­
lease of curre ntly restri cted terrain data 
sets. 

4 Supply a "pathfinder" data se t to the 
Earth Observation community. 

5 Develop a data structure (nested mul­
ti -resolution grid system) useful for 
future enhanceme nts such as might 
come from future topographic satellite 
miSSions. 

6 Give the Committee on Earth Obser­
vingSatellites Working Group on Data 
(CEOS-WGD) a proto type in co-opera­
tively improving vital data. 
Inputdataand methods used for GLOBE 

are: 
• Data at higher resolution than GLOBE, 

resa mpled for use in GLOBE. 
• Elevation contours from the 1: 1 ,000,000 

Operational Navigation Charts digi­
ti sed into the Digital C hart of the World 
(DCW), g ridded at 30-arc-second lati­
tude-long itude spacing. 
Where data from sources above are 

unavai lable, the best avai lable data will be 
used. 

Docume ntation on sources, methods 
of deri vation, quali ty control procedures, 
and data characteristics will be provided as 
text and figures/maps. Additional data may 
be developed as by-product digital data 
sets. 

Several speciali sts/i nstitutio ns have 
join tly developed theULOI3E project, which 
has been approved by the Auxiliary Data 
Subgroup of CEOS-WG D. T he IGBP-DISoffice 
is participating in GI.OH E design and eva lu­
ation efforts. Since its formation ea rly in 
1992, the GLOBE project has conducted 
periodic meetings. These meetings have 
been held in conjunction with other mee­
tings with common inte rests, such as the 
International Society of Photogrammetry 
and Remote Sensing Working Group IV/ 
6's International Worksh6p on Global Oa­
tabases. 

Major GLOBE participants include: 
• llSGS EROS Data Center, Siollx Falls, 

USA (USGS/EOC) 

• University College London, UK (UCL) 
• DLR-German Remote Sensi ng Data 

Center, Oberpfaffe nhofe n, Germany 
(O LR) 

• NOAA National Geophysical Data Ccn­
ter, Boulder, USA (NOAA/NG DC) 

• Defense Mapping Agency, Fairfax, 
USA (OMA) 

• Geographical Survey Institute, T su­
kuba, Japan (Gsr) 

• Australian Surveying and Land Infor­
mation Group, Belconnen, Austra lia 
(AUSLlG). 

GLOBE participants, acting ind epen­
dently but shari ng knowledge with other 
GLOBE participants, developed prototype 
methods for adapting high-resolution DEMS 
and Digital C hart ofthe World contours to 

GLOBE-resolutio n DEMS, and for adapting 
contributed lowe r-resolution DEMS to GLOBE 
scale. 
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Progress Report 
The ultimate release of a GLOBE DEI\'I 

will contain more moderarc-to-high reso­
lution data, at higher quality, from more 
sources, than originally imagined by the 
founding participants. 

In 1994 NGDe and DMA developed terms 
under which m.'IA produced 30" DEMS from 
exisringoel\" holdings, fOfunrestfictcd usc. 
This was a direct m.'IAconrribution toGLOBE. 
30" grids were produced as summaries of 
the } 00 3" grid ceJJs in cach 30" cell. Ma­
ximum, minimum, and mean values per 
30" output cell were provided. DMA is cur­
rently finishing lip a revision/update to the 
1994 vers ion. These data are a remarkable 
improve ment over previously unrestric­
ted DEM coverage for much of the world. 

USGS (EROS Data Center) and Universi­
ty College London (Photogrammetry and 
Surveying Departmenc) are progressing 
on gridding Digital Chart of the World 
Contours in to 30" DEMS. USGS has also co­
operated with the Geographical Survey 
Institute of Japan to obtain and digitise 
some additio-nal topographic maps in are­
as lack ing DCW COntours. ueL has contrib­
uted a DEM of Antarctica, as has USGS. Other 
agencies continue to contribute DEto.'IS to 

NGDe (as part of its 5' TerrainBase as well 
as GLOBE). 

NGDC recently concluded a memoran­
dum of unde rstanding with the Australian 
Surveying and L and Information Group 
(i\USL1G). AUSLlG has provided high-density 

12 

lGBP NE W SLETTER 27 

point elevations for evaluation and proces­
sing by NCDC. NGDe will produce a 30" DEto. l 
for GLOBE, comaining AUSLlG data, and per­
haps other data. AUSLlG 'S source data re­
mai n i\USLlG'S, and are not redistributable 
by anyone othe r than AUSLlG. However, 
the regridded 30" data are redistributable 
by NGDe. T hus GLOBE will get a new grid 
for Australia. C urre ntly, Australia would 
be the only part of the world where the 
data would not be completely free of dis­
tribution restrict ions. 

Thus GLOIlE currently consists of the 
following components 
1. Data de rived directly from DEMS with 

resolutions hig her than 30": 
• >55% of the Earth's surface con-

tributed by DMi\; 

• USA from D~"IA/USGs/NGDCj 
• Mexico from )NEGI/USGSj 
• Australia from AUSLlG/NGDC; 
• Japan from OS) (special version for 

the international scientificcommu­
nity); 

• Italy from the Servizio Geologico 
Nazionale/NGDc. 

2. Data de rived from Digital Chan ofthe 
World Clnd otherconcour maps, djrect­
Iy into 30" grids. 

3. Data contributed at lowe r resolution, 
oversampled to 30" for GLOBE. These 
are mostly data currently in NGDe 'S 
TerrainBase compilation, but also in­
clude UCL'S (Mullard Space Science 
Laboramry) Amarctic grid, and more 

recent contributions to NGDe for a Tcr­
rain Base update. 

4. GLOnE is currently an elevation mode l. 
H owever, the development/release of 
highe r resolution bathymctric data 
might me rit inclusion in future ver­
sions of GLOBE. 
Mosaicking has begun by several par­

ticipants. Editing and testing will conti­
nue in 1996, for 1997 release. 

Contributions Still Welcome 
Please note that it is not too late for 

holders of DEMs to contribute to the GLOBE 
effort. Please contact the Secretary of 
CLOBE, David H as tings, if you have (or 
know 00 data that might be contributed to 
GLOBE. 

Exciting Prospects 
Perhaps one of the most exciting de­

velopments in topography is being forged 
by a co-ope rative effort to use existing, 
largely proven, technology. The U.S. De­
fe nse Mapping Agency and the National 
Aeronautics and Space Administration have 
agreed toschedule a l1-day mission of the 
Space Shutt le in May 2000, to carry Space­
borne Imaging Radar-C (SIR-c) on a mis­
sion ded icated to cover the Earth (be­
tween about 60 degrees north and south 
latitudes) for deriving multi-frequency, 
polarimetric radar imagery and SAR-inter­
ferometric DE~·IS . This pionee ring mission 
will extend exist ing technology by moving 
from prototype to global production scales. 
DEMS on tOO meter grid spacings are antic­
ipated from this mission . The climate for 
inte rna[ional/interagency co-operation in 
topography, partly developed by the GLOBE 

project's partners, appears to be improving 
even further. We can only hope that the 
GLOBE DI~M will be superseded by results of 
this space mission within a decade after 
GLOBE'S comple tion. 

David A. Hastings, National Oceanic and At­
mospheric Administration. National Geophysi­
cal Data Center, 325 Broadway, Boulder CO 
80303, USA 

News from ESA 
For ten months between August 1995 and June 
1996 the European Space Agency operated the 
synthestlc aperture radars on its ERS-I and ERS-2 

satellites in a "tandem" mode, observing the 
same swath of surface from across-track vantage 
points of order lOOm apart and with a one day 
time separation. Vinuallythewhole of the earth's 
terrestrial surface was covered, providing the 
posslblity of generating a global DEM with 30m 
resolution. As yet it is not clear wno will take on 
the mammoth cask of processing the entire data 
set, but numerous sample DEMS nave already 
been produced (see ESA, Earth Observation 
Quarterly, No. 52, June 1996). 

ehds Rapley 
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Global Primary Production site and provide comments and sugges­
tions. 

Data Initiative Update 
Ulliversity of Mfllylolltl (PI SIeve PriNce) 

- The UniversityofMaryland is funded by 
NASA under the ausp ice!5 of the GPPD I to 
develop field s of NI'P data for grid cells 
between I km 2 and 0.5 lat itude by 0.5 
longitude. The work was started in Ju ly, 
1996 and is be ing conducted by Holly 
Strand. 

by Dick Olson and Steve Prince 

G loba l modcllingand mOIl_iwringofnet 
primary production (NPP) is be ing given 
high priority in I(;IIP owing to increasing 
concern over issues such as the conse­
que nces of pertllrb<ltions in the carbon 
cycl e) the impacts of g lobal land-u se 
change. global climate change, and g lobal 
food security. Significant advances have 
been made in process modell ing and in the 
lI se of remote sensing [0 monitor g lobal 
vegetation. The advances in modelling 
and rell1Qte sensing of NPP have high light­
ed rhe lack of readily <wai lable, reliable 
info rmation from fi e ld scudies with which 
to pararneterisc and va lidate the models. 
The Global Primary Production Data Ini­
tiative (CI'PDI) is inte nded to remedy this 
proble m by ide ntifying existing field data 
sets of primary product ion and associated 
e nviranmemal data . T he p rogramme is 
us ing data sets far re presentative sites, and 
ex trapolating or regiona li s ing the better 
data se ts to grid ce lls sizes of up to O.5°xO.5°. 
Emphasis is on va riables needed to para­
meterise and v.llidate primary production 
mode ls, includingaboveand below ground 
NI'P, sta nding crop, LAI, climate data, site 
data and landscapc va ri abil ity. 
GPPOI was lau nched follow ing a meeting of 
ecosystem modellers organ ised under the 
IGllP-UIS, UCTE and GAlfl.l programmes at the 
Porsdam Inst itu te for C limate Impact Re­
sea rch (r IK) in j u ly 1994. The IGIlP-UIS 
'Norking Paper No. 12 "Global Primary 
Production Data In itiative Project Descrip­
tion" was presentcd and adopted at the 
fi rst fu ll (;I'I'UI Steering Committee mee­
ting in january, 1995 in Paris and further 
e ndorseme nt of the GPPOI g iven at a Stee­
ring Com mittee Mel!ting held at the Sc­
cond Potsdam !vlodclling Workshop in 
june 1995. An inte rnational SteeringCom­
mince is assi sting IGBP-l)IS to oversee the 
activity and identify support. A Project 
Team and Co-ordinator are implementing 
the programme. The GPI'D! is expected to 

develop a working dat<l Set in two yea rs. 
The GPP!)I team consis ts of fou r com­

ponenrs l each undertaken by a separate 
laboratOry having expertise in the appro­
priate field, as fo llows: Oak Ridge Natio­
na l L aboratory (anNL), USA; Geography 
Department, Unive rsityofMaryland, USA; 
Cenrred' EtudesSpatia les de la BIOsphere 
(CESBIO), Toulollse, Francc; and PIK, Ger­
many. Work related [0 the GPP])[ has star-

ted at the first three institutions as summa­
rised be low. 

ORNL (PI- Dick OI.H)II) - Under the aus­
pices of the (iPPDI and fund ing from the 
National Aeronautics and Space Admin i­
stration (NASA), the ORNL Distrihuted Ac­
tive Archivc C e nter (Df\AC) is compiling 
data from existing field measurements of 
ne t primary produetivi CY(NPP), fora n umber 
of major world ecosystem types. T he em­
phasis is to select globa l sitcs that are 
rcprescntative and have verycomple[e data 
sets. Under guidance from the GPI'DI , the 
in it ial NPP database em phas is was on the 
compilation of grass land datase ts and the 
initial NI'P data is available through the 
ORNL DAi\C (URL hup ://www­
eosdis.ornl.gov/- look for "NPP" hot keys ) 
for use by the broader research communi­
ty. l n FY 1997, theNPpdata wi ll be supple­
mented with Nl')l data from tropica l forests, 
horeal forests and other existing extensive 
darasets (e.g. NPP data for 762 sites com­
piled by Esser and Lieth for their Osna­
bruck Biosphere mode l and the \Vood­
lands Data Setof 11 7 sites compiled under 
the J nternationall3iomeProgramme). The 
data compilation wi ll be performed by a 
post doctoral fellow (Jonmhan Scurlock) 
havi ngconracts with the NI'P research com­
munity. Indi vidua ls arc encouraged to re­
view the ex ist ing data on the ORNL \v\v\V 

CI'SOIO (1'1 - Gfratd Dedieu) - This com­
ponent has been ide ntify ing large a-reas of 
agricu ltura l crops for which agricu ltura l 
yield and NI'I' are available and, when pos­
sib le, devc loping NPP and assoc iated data­
setS for uniform regions of between 1 km"Z 
and 0.5 latitude by 0.5 longitude. T he 
group (i ncluding Albcrte Fischer, CESBIO/ 
PIK, and Sophie rv[oulin , posr-doc at CES-
810) is working on estimating NPP for two 
s ites in France with initial results expect­
ed in latc 1996. No funds are currently 
avai lab le to ex tend the work to other agri­
c ultural systems. 

PIK (PI - Wo/fgtllJg eFt/iller) - The PIK 
group wi ll crea te data sets of physical va­
riables, including appropriate poim imer­
polations and area measures, for poin tsitcs 
and areas for which NPP data are obtained. 
'1 'hey p lan to initiall y concentrate on cli­
mato logy data; however, no funds arc cur­
rently available for this component. 

Dicl< J. 0 150n, Oak Ridge National Laboratory 
Environmental Sciences Division PO Box 2008, 
Bldg 1507. MS 6407 O ak Ridge. TN 37831 -6407, 
USA 
Steve Prince, Department of Geography, Un;­
versity of Maryland, Lefrak Hall, Room 11 13, 
College Park. MD 10742-8225. USA 

Data needs for modelling global 

biospheric carbon fluxes - lessons 

from a comparison of models 
Wolfgang Cramer, Berrien Moore 
and Dork Sahagian 

A ll ollgoillg OIS-GJIItII-GCI'/:; ~ctivity is fo­
Cllsed 011 the cOlllpOIisolJ of global biosphetic 
lJIodels,ptJIticlllaliy wilh respect to their ability 
to estimale Nel JllIxes of carboll between atmo­
sphere alld biosphere (NPP). Dmo requiremeJlts 
for ririvillg alld valiriati()" of thest: models hove 
become ell/cidaled during two wodshops (held 
at rhe PO/fria", {IIs/illt/e Jor Climate Impact 
Resealch ill 1994 awl /995) . 

For estimates of [he global carbon ba­
lance, a large;: amount of uncerta inty cen­
tres on the ro le of terrestrial ecosystems. 
Geographica ll y referenced gross pr imary 

productivity (GPP), net primary product iv­
ity (NPr). ;:lnd heterotrophic respira tion (Rh) 
and their correspondi ng seasonal variation 
are key components in the [crrcstria l car­
bon cyc le. At least tWO factors govern the 
leve l of terrestrial carbon storage. First and 
most obvious is the anthropogenic altera­
tion of the Earth 's sllrface, such as through 
[he conversion of forest to agricu lture, 
which can result in a net re lease ofe0

2 
to 

the atmos ph ere . Second, and more subtle, 
are the possib le changes in net ecosystem 
production (and he nce ca rbon storage) re-

13 



suIting from changes in atlTIospheric CO2, 

other global biogeochemical cycles, and/or 
the physical climate system. The signifi­
cant influence ofthe terrestrial biosphere 
on the global carbon balance and hence on 
the problem of climate change has become 
more widely recognised during the past 
two decades, and now the role of terrestrial 
ecosystem~ is central to the residence time 
of carbon dioxide in the atmosphere(Moore 
& Braswell 1994; Keeling et al. 1996; Me­
lillo et af. 1996). 

To understarld the present and to pre­
dict the future role of ecosystems in this 
global context, observations, while neces­
sary, are hardly sufficient, and a range of 
global terrestrial ecosystem models which 
capture the critical processes in the bio­
sphere are needed. Several such models 
now exist, others are in various stages of 
development, and it has become possible 
to investigate the magnitude and geogra­
phical distribution of primary productivity 
on a global scale by a combination of eco­
system process modelling and monitoring 
by remote sensing. Biospheric flux models 
all somehow (explicitly or implicitly) re­
late geographically specific and compre­
hensive estimates of temperature, water 
availability and phorosynthetically active 
radiation (PAR), as weB as their seasonal 
changes, to some or all of the basic proces­
ses of photosynthesis, growth and mainte­
nance respiration, water and nitrogen f1ux­
es, allocation of photosynthates in the plant 
and the production and decomposition of 
litter. 

Among the simulation models, two 
major groups can be distinguished based 
on the way rhey use various data sources. 
One group is essentially driven by obser­
vations made by space-borne sensors, most 
particularly the NOAA-AVHRR, which now 
provides a relatively long time series and 
fuH global coverage with high temporal 
resolution. These models provide a stea­
dily improved picture of the NPP of the 
world's actual vegetation. In contrast, oth­
er models usually use data on climate and 
soils alone to derive estimates of the bio­
logical activity in the world's potential veg­
etation. 

One of the early results that emerged 
from the first NPP model intercomparison 
workshop was that a major reason for dif­
ferences between Outputs of the same va­
riable between different models was that 
the input data for the same variable were 
from differenr sources and carried diffe­
rent uncertainties (this was true for both 
ground-based observations such as clima­
tic data and for remote sensing data such as 
AVHRR~derjved NDVl). Consequently, many 
of these data were standardised for the 
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second workshop. Figure 1 (top of page 
15) shows an example of an important 
input data set, biome definition and distri­
bution, which has not been successfully 
standardised throughout the models used 
in the intercomparison because of differ­
ences in modelling approaches, and which 
may account for a significant portion of the 
differences in resulting modelled NI'P 

shown in Figure 2 (bottom of page 15). It 
is necessary to use as many standardised 
input data sets as possible in order to com­
pare model formulations on the basis of 
modelled NPP. 

Asecond fundamental problem of such 
comparisons is that the target variable, net 
biospheric carbon flux, cannot be mea­
sured at the appropriate spatial scale for 
any significant part of the globe. Direct 
validation of any of the models is therefore 
impossible, although several indirect vali­
dation methods exist (Cramer & Fischer 
1996; Heimann et al., in review). A third 
limitation concerns the quality of the ex­
isting observation data sets. For climate, a 
range of efforts have been made to im­
prove available data sets for the applica­
tion ofbiospheric models (inc1uding,a May, 
1996 GCTE/CAl!vl workshop on that topic). 
However, climate is only one significant 
variable; another one (for potential vegeta­
tion) is soils, regarding which several ac­
tivities arc currently underway (Scholeset 
al. 1994). The two most crucial gaps exist 
in the area of historical changes in global 
land use, which is clearly a significant ele­
ment in the world's carbon balance, and in 
the compilation of point-based observa­
tions of biospheric fluxes. 

A comprehensive data strategy for the 
models at the heart of the terrestrial com­
ponent of the IGBP, the atmosphere-bio­
sphere interaction models) is still lacking. 
The NPP model intercomparison has made 
it clear that existing data must be chosen 
and used in a standardised way if like 
models are to be compared, and ultimate­
ly, if compJementary models are to cou­
pled. It has also clarified data gaps which 
can now be filled before models em relia­
bly simulate the role ofterrestrial ecosys­
tems in the global carbon cycle. However, 
it is not necessary for model development 
to wait untilallgaps in the global obt;erving 
systems are closed. Rather, IGBI' can take 
the lead in co-ordinating existing and fu­
ture data sources in a way that will opti­
mise their utility throughout the global 
change research community. 
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Dedieu, W. Emanuel, G. Esser, C Field, A. Fischer, 
L. Fran~ois, A. Friend, A. Haxeltine, M. Heimann, 
J. Hoffstadt, 1. Kaduk, l. Kergoat, D. Kicklighter, 
W. Knorr, G. Kohlmaier, B. Lurin, P. Maison­
grande, P. Martin, R. McKeown, B. Meeson, R. 
Nemani, R. Olson, R. Otto, W. Parten, M. Pl6chl, 
S. Prince, J. Randerson, I. Rasool, B. Ri220, A. 
Ruimy, S. Running. D. Sahagian, B. Saugier, A 
Schloss, J. Scurlock, W. Steffen, P. Warnant, U. 
Wittenberg 
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GLOBAL VEGETATION 
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Figure I. Biome distribution map from Moore et al (1995). There is no universally adopted blome definition or distribution for use in 
terrestrial ecosystem models. 
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Figure 2. Net primary productivity (NPP) 

estimated by various models as 
indicated by different colours 
and shapes. Models are not 
named. and show considerable 
differences in NPP for each bl­
ome. For each model. NPP is 
averaged over the region indi­
cated in each biome in Figure I 
and plotted accordingly. This al­
lows comparison despite the fact 
that models used different input 
blome distributions. Differenc­
es between modelled NPP may in 
part be derived from the use of 
different blome definitions and 
distributions and other input pa­
rameters. If all input parameters 
could be standardised. graphs 
such as this one would display 
specific difference between mo­
del formulations. and could be 
used as diagnostic tools for mo­
del refinemenL 
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Wetlands 

Inter-element 

Workshop: 

The IGBP-DIS 

Perspective 
by Ichtiaque Rasool and 
Oorl< Sahagian 

T he !GIll' imer-e1emem wctlands work­
shop involving GAl t\ l, D IS, 11A II C, IGAe, and 
LUCC, was he ld in Santa Barbara, California 
on May 16-20, 1996. The purpose of the 
workshop was to establish a fun c.: ti ona l 
pmmncrcrisa rion of wetlands directed [0-

wards integrat ing wetland trace gas, hy­
drolog ic, nutrie nc, and othe r nuxcs ioco 
reg ional and globa l biogcochemical mo­
dels morc effective ly than presentl y poss i­
ble. Wc tlands sc ie ntists from e very comi· 
nent and va rious d isciplines related to 

wet lanus ga the red and form ulated a nine­
pamfllcrcr functiona l n-space into which 
all wedands can be plotted unique ly. The 
formu lation was directed jointly by field 
ecologists who he lped define functions 
and by re mote sensors who helpe d deter­
mine the types of data se ts which could be 

BIOME 6000: 

progress and plans 
by Colin Prentice 

T he data synthesis project BIOME 6000 is 
sponsored by four IGIII' programme e le­
me nts: GA Itl. I, GCTF., PAGES and IGBI'-DIS, re­
fl ec ting the fact that palaeoecological dara 
are of central re leva nce to the evaluation of 
models that include both atmospheric ,md 
biosph eric components. The project is co­
ordinated by GAI~ I Task Force membe r 
Colin Prentice (LlInd University, Swe ­
den), with help from 'rhomposo n Wcbb III 
(Brown University, Providence,LJSA)who 
is in charge of data management, and an 
international steering committee that in­
cludes Raymonde Bonne fille (currendy at 
the French Instiwtc of Pondicherry, 111-
dia), Brian Huntley (University of Dur­
ham, England), Geoffl-lope (ANU, Canber­
ra, Australia), Vera M arkgraf ( INSTAAR, 

Boulder, Colorado, USA)and Sun Xiangjun 
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bro ught m bear on the problem of discri­
mination between weelands with diffe re nt 
sets of parametri c valuGs. The initial nine 
parameters proposed by workshop parti ­
cipants we re: H ydrology, Temperature, 
Prin1ary Production, Vege tation, Soi l, Sa­
lin ity, Chemical Information, Transport of 
O rganics and Sediment) and Topographyl 
Gcomorphology. 'T'hese may be sunse­
qllenc1y re fin e d [0 estah li sh a robust set of 
orchogonal parameters. 

There are several impediments to pa­
rameter assessment g lobally: 'T'hese are 
re lated to: 

A. Wet/ol1d extmt {flld dislrib"tioll (clossifi-
catioJl {flld definitioJl) 

Informat ion base is inade qu ate 
(m issing data, poor data, poorly dis­
seminated data sets). l3u [compila­
tions have been constrained by lack 
of agree ment on definition and clas­
sifica tion. We need to compare and 
re late the funct ioO<ll parameterisa­
[ion to wide ly used biod ive rs ity/ 
conservation or ie nted class ifica­
tions (mainly hie rmchical). 

B. U1JeveJl spatial and temporal data {over-
age 

Availab le information base is hea­
vi ly biased to the northern borea l 
and temperate zones, but is gener­
ally poore r for tropical and sourh­
ern subt rop ical a nd tempe rate 
zones. Spatial :md temporal aspects 
need more atte ntion (e.g. periodi-

(Acade mia Sinica, Be ijing, P.R. of C hina). 
The project a ims to ge nerate t\VO ml:lin 
products. The first, planned for release in 
1997, will be a sta te -of-the-art, prope rl y 
docume nted, g lobal data set of past vege­
tation for6,000 radiocarbon years ago, based 
on pollen and plant macrufossil records. 
The second, planne d for 1998, will be a 
similar data set for the last g lac ial max i­
mum (18,000 radiocarbon yea rs ago). There 
are fewer data points for the last g lacia l 
maximum (perhaps only a quarter of the 
number for 6,000 yr BP), but they record 
very large changes from raday and they are 
needed for a w ide va riety of mode lling 
swdies. 

The data sets wi ll consist of recoll­
structed biomes, inferred fro m the prima­
ry data records by objective me thods (Pren­
tke et al. 1995). They wi ll provide 
be nchmarks for eva luat ing the results of 
"snapshot" studies with climate and bio­
sphere models (e.g. Joll y cl al. in press). 
T he emphasis on using palaeodata on a 
site-by-site basis, as opposed to maps, is 
intended as an antidote co the problems 
thut can arise when interpolations are mis-

cityofinundation: permane nt, sea­
sonal , intermitte nt, e pisodic). 

C. Soils iJljorllla/ioll is poor or mi.rieadillK 
D. Hydrological data is poor 
E. AJllhropogeJlic iJlj/IIf?JIces art: lIot well m·­

COIII/len for. 
Considerab le headway can already be 

made by usi ng dam prodllct~ which are 
being developed by IUBP-D!S. 'fhe most 
rcleva nt are : 
• Globall-km ~VH RR dara base 
• Global land cover class ifica tion 
• Fire data base 
• G lobal Soils data prod uct 
• Net Primary Productivity Dara Initia­

tive 
• Global I-km topography data base 
• IGHP-I)[s/cEOS pilot projec t on I-ligh Re­

solution Sate llite Imagery data ex­
change. 
Aos more IGBP resea rch focuses on wet­

lands, IGDP-IJISwil l work with investigators 
to provide existing data a we ll aos to help 
deve lop new data produc ts. 

It is anticipated th ':I[ a more detailed 
artic le covering key aspects of the wet­
lands workshop and che next steps envis­
aged for this projec t will appear in a future 
issue uf the Glob,ll C hange Newsle tte r. 

Ichtiaque Rasool . 52 Boulevard Sebastopol, 
5th Floor. 75003 Paris, France. 
Dork Sahagian, GAIN Task Force Office. Com­
plex Systems Resea rch Center, Institute for the 
Study of Earth, Oceans, and Space, University of 
New Hampshire, Durham, NH, USA. 

taken for cia ta , as is strikingly documented 
by Broccoli & Marciniak ( 1996), for the 
case of the CLl~IAI' sea-su rface tempe rature 
map. Some form of objective analys is (e.g., 
Gu iotelal. in press) may be used cogener­
ate ancillary proclucts in the form of CO Il ­

tinuous palaeobiome maps, but these will 
be issued with a " health warning" to the 
e ffect that interpolations are no substitute 
for observations! In fact, it is hoped [hat 
widespread use of che I IIO~ I E 6000 data 
products wi ll focus attention on the impor­
tance of cOlltinuing to increase the covcr­
age of palaeoecolog ical observa tions, above 
all in the less inte nsively studied regions. 
Formal publication of the Blm.1E 6000 re ­
sults will happen in due course, and will 
include all of the large numbe r of indivi­
dual palaeoecologists who have contribut­
ed data to (he project. 

Great progress has been made sincc 
thc project's inauguration ma workshop in 
Horby, Sweden in 1994 (Prcntice and 
We bb, in press). Some of this progress is 
illustrated in the figure on page 17. H e re 
are shown the pau erns of palaeobiome 
distribution at 6,000 yr BP for Europe and 



Africa. Some reconstructions for African 
sites are still preliminary because they arc 
based on puhlished data rather than on the 
full primary data, but this problem is in 
hand. Behind this figure lies a major effort 
by Dominique]olly atLund University, in 
assembling the data with the co-operation 
of all of the scientists involved, and testing 
and carrying out the " biomisation" proce­
dure. For examp le, a test using surface 
pollen data (reflecting modern vegetation) 
across West Africa showed that the proce­
dure can reconstruct present vegetation 
patterns convincingly in a region with such 
a large and diverse flora (Jolly et nI., sub­
mitted). 

Africa presented a big Chl:lllenge for 
both scientific and organismional reasons. 
However, we arc very satisfied with the 
progress thac has been made. We are also 
delighted that a new initiative, sponsored 
by STAIri' as well as PAGES and IGBP-D!S, 
starting with a major workshop this Sep­
tember, will now lay the foundations for a 
much more co-ordinated development of 
African pollen data co llection and synthe­
sis in the longer term. Several other initia­
tives are helping co extend this work to the 
rest ofehe world, through the efforts of co­
operating scientists too numerous to men­
tion here. Preliminary palaeobiome data 
sets have been constructed for Austra lia 
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• Trap. Seasonal Forest 

• Tropical Rain Fares t 

• Xeraphytic Woods/Scrub 

D Desert 

• Steppe 
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and eastern Nonh America. A workshop 
dealing with both palaeolake and palaeo­
ecological data from the former Sovie t 
Union (F"su)a nd Mongolia, including many 
of the most active specialists from the 
countries ofrhe FStJ, is planned (subject to 
funding) to take place in I-Wrby in August 
1996. The available data include records 
from Siberia and Central Asia, borh re­
gions of particular strategic importance for 
model comparisons. New national or re­
gional projects in support OfBIOt<.[F. 6000 are 
starting in Ind ia, China and the Nether­
lands (for South America), while the de­
velopment of computer-based data repo­
sitories for Latin America and Australasial 
Southeast Asia continues apace. The chal­
lenge now facinglllol"llE6000 isglobalcom­
munication and co-ordinat ion, in order to 

develop a consistent global product for 
6,000 yr BP. 'Ne are planning the first steps 
in this direction in conneC(ion wi dl the 
International Palynological Conference in 
Houston, Texas, wh ich will rake place in 
June. 
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pCO? Data Compilation Project 
by Ichtiaque Rasool 

O ne of the unknowns in quantifying 
the global carbon cycle is the flux of CO2 
between the atmosphere and the oceans 
and how it is changing with time. The 
conventional wisdom is that between 80 
and 110 Gr of carbon are exchanged every 
year between ocean and the atmosphere. 
Also, it is believed that the warm equatori­
al waters area net source of carbon into the 
atmosphere, while the colder polar and 
sub-polar waters are net sinks. However, 
measured differences in peoz between 
oceans and the atmosphere over the globe 
imply a nct inpuc into rhe oceans 0[0.8 -2.4 
Gc e/yr. These numbers obviously need co 
be refined rather rapidly because the range 
of uncertainty in rhe estimates ofner flux 
into rhe oceans (1.6 Gt c/yr) is larger than 
the number now quoted for the total addi­
tional carbon input to the atmosphere (lA 
Gt c/yr) by deforestation and land use! A 
detailed ocean-by ocean analysis of all ex­
isting apco

t 
(the difference between 

ocean surface and atmospheric pCOt ) is 
clearly warranted. At the request of GAIfo.'1 

and JGOFS scientists, !GUP-DlS took a first 
step in this direction and undenook to 
compile North Atlancic avai lable cruise 
data on apcoz for the North Atlantic 

The work was carried Out by Nathalie 
Lefevre, a post-doe from France. Twenty­
one thousand data points of pCOz during 
cruises in the period 1978-1993, between 
lOOS and BOON, have been compiled (see 
figure). The objective analys is approach 

Introduction to 

Focus 2 activities: 

Data Management 
by John Townshend 

A dvertise dola mOllagelllelll as a session 
theme at a scientific conference and this 
will normally guarantee an almost empty 
room. But at this year's IGBP Congress in 
Bad Munstereifel, a sess ion on this topic, 
arranged at the last minute, was very well 
attended. This is an encouraging indica­
tion of the increasing interest of IGBP in 
managing its data better, 

Why shou ld this apparent ly mundane, 
topic be arousing attention? Among the 
reasons are the fact that without good data 
management our scientific efforts wi ll be 
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was used to produce gridded maps for the 
four seasons. From the analysis it is clear 
that the regions north of30oN are a sink of 
CO/or the atmosphere whe reas the equa­
torial region (lOOS_lOON) is a source. The 
values derived in this analysis range from 
+50 +1-13 JJ. atm at lOOS in the first quarter 
to -95 +/-10 ~ atm at 70'N in the third 
quaner. Zonal means of .6.pCOzare in good 
agreement with these de rived by Taka­
hashi el at, using a completely different 

approach in the analysis. 
Results ofrhe study were published as 

IGI3I'-DIS Working Paper 11. A paper based 
on this study has been accepted for publi­
cation in the journal 'Global Atmosphere 
and Ocean System" . Natha lic Lefevre is 
now at Plymouth Marine Laboratory, UK. 

Ichtiaque Rasool, 52 Boulevard Sebastopol, 
5th Floor. 75003 Paris, France. 
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Distribution of ~pCOl measurements in the Atlantic Ocean used to carry out the 
Objective Analysis and produce gridded maps of ~pCOl for the four seasons. 

diminished: va luable data will be lost pe r­
haps for ever, data sets from different loca­
tions will be found tu be inherently incom­
patible, reliable long term data sets wi ll be 
difficult to create, data sets may be diffi­
cult to find. Effective dam manageme nt 
ultimately wi ll spare the individual scien­
tist considl::rable effort, but conversely in­
vestments of time and effort have to be 
made initially for the benefits to be rea­
lised. The need for data management also 
arises because of the increasing volumes 
and divcrsity of data sets needed for our 
science. 

In IGnp'-DlS data management has been 
the subject of less effort than the defini­
tion and creation of new data sets (Focus 
O. But progress has been made in some 
areas. The creation of novel meta-data 
information systems associated with high 
resolution satellite data has been a path­
finding activiry showing how graphical dis­
plays which integrate meta-data from mul-

tiple sources can be used to provide much 
improved information on the avai lab ili ty 
of data, reduci ng the work load of the user 
considerably. IG1~ I'-DlS like many others 
has been active in exploiting the benefits 
of the We b and has given workshops to 

IGlIP users to demonstrate how they can 
use this medium to assist them in data 
management. 

Underpinning the whole issue of data 
management is that of data policy, which 
must be used nmonly to he lp the IGBI' ga in 
access to the data sets it needs, but must 
also be used as the rules governing how 
IGBI' makes its own data sets ava ilab le. 

Many other issues of data manage­
ment need to be addressed and to assist 
this process IGI~P-DlS and the World Data 
Ccnter System arc jointly organis ing a 
workshop on this topic in early 1997. 

John Townshend, Department of Geography, 
UniverSity of Maryland, Lefrak Hall. room 1113. 
College Park, MD 20742-8225, USA 
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DIS appoints 

a Focus 2 Leader 
By Gerard Szejwach 

I t has been long recogn ised that Focus 2 
activities (Data Managemcntand Dissem­
ination) have suffered from rhe lack of a 
leader. One of my first tasks, wi th the full 
Suppoftof the ulsChair, John 'J'ownshcnd, 
was [0 identify the best poss ible person for 
th is tas~. h is with great expectations that 
I can now announce that Gtinte r Schrcicr. 
supported by his national auchoriries is 
now in a position to accept the challe nge to 

become rhe first DIS Focus-2 Leader. As it 
can be noted from his shoft resume (be­
low), GUnter has rhe re levant qua lifica­
tions and experience to support me and 
rhe Core Projects, as rCtJuired, in the asso­
ciated Data Management and Dissemina­
tion issues. 

GUntcr Schreier (born 1958 in Dilsscl­
dorf, Germany) stud ied Geophysics a t the 
Unive rsiry of Munich, focus ing on geolo-
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gy, asn ophysics and full y 3uwmated com­
puterised magnetQ[elluric measu remems 
for Amarctic research. H e joined the Ger­
man Aerospace Research Esmblishmem 
in 1985 and deve loped the still operational 
Synthe6c Aperture Radar (SAn) geocoding 
system (CEOS), integrating various carto­
graphic and topographic dam bases with 
ERS and ShutcJe based radar imagery. 

GOnter Schreie r became the co-ordi ­
nator for the D ata and Information Man­
agemem System (Dlr-. IS) at the German 
Remote Sensing Data Center(DFD) in 1992 
and helped to develop the Inte lligent Sat­
ellite Information System (IS IS). In this 
framework he is invited as observer to all 
EOSDIS data system reviews. Since 1993 he 
was project manager of the phases A/ B of 
the German Processing and Archiving 
Center for ENVISAT (D-PAC). S ince 1987 he 
is active in various CEOS (Committee on 
Earth Observat ion Satellites) groups and 
chaired the "Auxi liary Data Subgroup" 
from 1991 to 1996. H e initiated the CEOS 
GI.OliE (Global Land One Kilomerre Ele­
vation) Project and acted as expe rt for 
global data sets and information systems in 

several review boards. Since the midd le of 
th is year he is chairman of the CI':OS Sub­
group on Data. 

Gilnre r has cond ucted severa l interna­
tional studies for data manageme nt, infor­
mation and archive systems for ESA and the 
European Commiss ion. H e was invited by 
the E uropean Commission to define the 
general concept for the EUs Centre for 
Earth Observation (CEO) and in particular 
the informatio n systems, the E nabling 
Services. He worke d at the Joint Research 
Center in Ispra, Italy from late 1994 to 

early 1996. Si nce Ju ly th is year Gii nter is 
Unit head at the German Remote Sensi ng 
Data Cenrer responsible for general stra­
tegy, international relations and relation to 

industry. 

Gerard Szejwach, 
lGBP-OIS Office, IGBP·01SI 

CNRM, 42 avenue Gus· 
tave Coriolis, 3 1057 
Toulouse Cedex, 
France. 

Gi.inter Schreier 

The IGBP-DIS/CEOS Pilot Project on High Resolution 

Satellite Data 
by David Skole 

I n conjunction with the Com mittee on 
Earth Observa tion Satellites (CEOS), rhe 
international forum of space agencies, the 
IGlw-D1screated the High Resolution Data 
Exchange Pilot Project3s an effort to facil · 
itate the distribution of high resolution 
remote, sensing data to the global change 
research community. The project is test­
ing the newly annunciated CEOs principles 
on data avai lab il ity, which state that it is 
essential thar all users e ngaged in global 
change rescarch be p rovided with non­
d iscriminatory access to sa tellite data, a 
goal which should be ach ieved with in the 
framework of the exchange and sharing 
mechanisms set up by CEOS members. 

"fh e project is a collahoration of several 
space agencies, including NASA (for Land­
sa t data prov ision ), CNES (for S pot data), 
NASDA (for lEns and t. IOS data), Swedish 
Space Board (for Spot Data), ISRO (for I"S 

data), and ESA (for ERs-l dara) and five IGBP 
Programme Elements. The ICilil' Pro­
gramme E le ments, including LUCC, GCTE, 
IGAC, START, and BAHC have been us ing a 
wide range of high resolution satellite data 
to support their research projects around 

the g lobe. DIS has been actingas the central 
co-ordinator for the project. Data are pro­
vided ro rhe Core Projects for the marginal 
COSt of reproduci ng them, who then incor­
porate the data in to their research; this also 
tests the data access principles of CEOS. In 
turn , the Programme E le me nts explore 
the inter-use of several types of high reso­
lu tion data in order to re fin e the sc ient ific 
and technical utility of multi-sensor appli ­
cations of sate ll ite data to a range of re­
search topics and fi e ld conditions. Such 
\.\fo rk is of vi tal importancc as che global 
change research communi ty develops tech­
niques for multi-sensor global acq uisition 
models. 

In the case of START's involvement, the 
project is also testing ways to access and 
distribute satcllite data as part of the South­
cast Asian region 's (SARCS) capaciry build­
ing efforts . Four teams srudying land use 
and cover change in Thailand, Indonesia, 
Malaysia, and the Philippines are being 
provided with Landsat and Spot data to 

support their research and training activi­
ries. 

In the longer term, rhis project will 

provide the basis for more ope rat ional glo­
ba I·scalc acq uis i tion of re mote sensi ng data 
for monitoring land use and cover change, 
terrestrial ecosystem dynamics, atmospher­
ic chemistry and water balance stud ies. 
T his project is a foundation for large-sca le 
data acquisition for global change research, 
nat ional resource management, and inte r­
national policy. With the emerg ing recog­
nition in both scientific and policy circles 
of the necess iry of hav ing high spatial res­
olution ana lys is for many applications, this 
project is laying the important ground­
work for the future . Over the course of the 
next decade the I(iIlP research comm unity 
wi ll be routinely acquiring and analys ing 
thousands of high resolution satc ll ire scenes 
for sllch applications as global land cover 
change assesSlnc nts or verification of in­
ternational agreements on greenhouse gas 
em issions. 

David t. Skole, Complex Systems Research 
Center, Institute for the Study of Earth , Oceans 
and Space, University of New Hampshire, Morse 
Hall, 39 College Road, Durham. NH 03824, USA. 
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IGBP-DIS 

Prototype Global 

Metadata System 
by William Salas 

As partofthc J(ilW- OI S/CEOS Pi lot Project 
on High Resolution Data Exchange, ]GHP­

DI.') has developed a prototype global mcta­
data sys te m. 'l'he purpose of this system is 
to provide "one swp shopping" for query­
ing centralised Illcradara li stings of the 
high resolution satellite data . Existing 
mcradata systems for high resol mion data 
te nd w on Iy focu s on a single sensor or 
platform (e.g. NASDA has their SIN FONIA sys­
tem for I\ los-l and JE~s-l platforms, SPOT 
I mage has IJAU/DIVA for Spot data, and 
ERGS Data Ce nrer has GLlS for Landsat 
data) and not multiple sensors or multiple 
archives. However, this prototype system 
enables IUBP researchers rodctcrminewhat 
data is ava ilable for the ir research site and 
wilt facilitate ide ntification and develop­
ment of high resolution data sets for re-

HIMS: The High 

Resolution Image 

Information 

Management 

System 
by Jean .. Paul Malingreau and 
Etienne Bartholome 

T he useofearth observation technology 
is rapidly ex panding under the impe tus of 
large scale application and scienrific pro­
grammes. Many research aetivities are 
faced with a pe rmane nt problem of access 
to information about remote sensing da ta 
avai lability. In the case of a series OflGBP 
related projects for example, there is d 

need foracccss inga sample of high resolu­
tion data which can assist in rhe va lidation 
ofdleecosystem analysis de ri ved from low 

zo 
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gional to global scale research. 
Thisglobal metadaca system is a wol to 

graphicall y search on-line metadata libra­
ries. These libraries arc available for ex­
ploration and contain global coverage from 
Landsat, SPOT, III0s-l , JERs-l , and the 1 ndia 
Remote Sensing (IRS) sa tellite. 'l 'he global 
library comains the metadata for all US 
Landsat holdings (over 790,000 fdSS and 
200,000 TI\'I scenes), as well as holdings 
from all fore ign Landsat g round stations 
that report to the Landsat Ground Sration 
Ope rators \-Vorking Group (approximately 
an additional 700,000 MSS and 500,000 HI 

scenes). In addition, the library contains 
me tadara for three Landsat receivi ng sta­
tions that have not reported to LGSOWG: 
Thailand, Ecuador and India. The g lobal 
library also contains metadata for 1\105-1 
iI.-IESSR and I RS-) A and IRS-ll3 data acq uired 
in Southeast Asia, and sPoTxsand PAN data 
acquired globally. These mc tadata li sting 
form a compre hensive and centralised 
mctadata library that is extremely useful 
to the global change researcher interested 
in us ing high rt::solution satellite data. 

To search the metadata library with 
the que ry and browse rool, pull -down 
menus are used to define a query with 

resolution data at global scale. I n the TR EES 
Project of the European Commission over 
Tropical fores ts , there is a need for acquir­
ing a sample of high resolution data at the 
pan-tropical level in order to calibrate the 
low resolution global analyses and to mea­
sure deforestation in often finel y fragme n­
ted forest landscapes, 

No cataloguing system today provides 
complete information on all high resolu­
tion acquisitions by existing remote sen­
si ng instrum e nts. I\s a resu lt, answering 
such a simple question as "Arc the re any 
high resolution images over my area of 
in te res t?" quickly turns out to become a 
long, complex and per force incomplete 
catalogue inte rrogation procedure. To im­
prove upon this situation, a "one-s top shop~ 

ping" concept was developed and gave 
rise to the Hll\·lS (High Resolution Image 
Information Man,Jgement System) pro­
duct. lt is based on a set of External Data 
B,:lse Module Inte rfaces (Em. U) that in te r­
rogate ::luwmatical1y the selected data ba­
ses with a preset frequency (usually every 
day). Nothing e lse is requirc d than access 
permiss ion to these data bases. A localmeta-

constraints on geographic region, sensor, 
acquisition date, cloud cover, and/or a 
number of other image descriptors (e.g. 
data quality and sa tellite number). The 
query search resu lts are displayed graphi­
ca lly as recta ngular polygons outlining the 
geographical ex tent or footprint of the 
images that meet the co nstraints of the 
query. D etai ls o f the mctadata for each 
polygon can then be retrieved by point and 
click interrogat ion. This pro(()(ype system 
was developed within a GIS fram ework so 
that other ancillary data layers can be dis­
played simultaneously with the search re­
sults . Th ese ancillary data laye rs include 
political borders , regional coas tlines, ri­
vers, vegetation maps, roads, and towns. 
'T'he resu lts from the queries can be saved 
e ither as tabular data or as a graphic (see 
figure to the right for an example of a 
graphic displaying search resu lts for the 
Landsat TM, Spot I'AN, r-..JOs-1 r-" IESSR, and 
1H.s-1 BLISS T data for the Southeast Asian 
region). 

William A. Sal as, Complex Systems Research 
Center Institute for the Study of Earth, Oceans 
and Space University of New Hampshire Dur­
ham, NH 03824, USA 

data catalogue is thus constantly main­
tained; it is this ca talogue which is interro­
ga ted by the user with a standard W'V\-V 
browser. Our loca l database is maintained 
in an "off the she lf' GMS software on top of 
OKACL E, so thac results of gcograph ieal q ue­
ries can be displayed in a graphic manne r. 

More information ean be found :H URT, 
http ://wwwmtv. jrc.it/ p ro j ec (s/h i m s/ 
hims.html 

A de monstration database of 5 yea rs 
(1990-95) of sa tellite image acq ui si tion over 
Africa, including SPOT, Landsat, RESUI{S, 

ERS, JER5 and MOS, is also accessible. 
The system is currently in a debugging 

phase. From Septe mbe r on, itwill be made 
fully accessible to a selection of external 
users for eva luation. A first version of the 
HHd5 system could then be transferred to 

other institutions after this phase. 

Jean-Paul Malingreau and Etienne Bar­
tholome, Space Applications Institute, Monito­
ring of Tropical Vegetation, joint Research Cen­
tre of the Commission of European Communities , 
BUilding 44, 1-21020 Ispra, Varese, Italy. 
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The DIS 

Contribution to 

the IGBP Transect 

Programme 
by Chris Justice and Bob Scholes 

T he (CBP Transccts wi ll provide a focus 
for inte r-Core Project research providing 
new data for process stud ies, mode l para­
marcrisa rion and va lidation of satellite de­
rived global data sets ( IUBI' Report No. 36). 
1GB!' Transects have been identified for all 
latitudinal belts and are in various stages of 
development. They also offer a unique 
opportuni ty for regional scientists to be­
come actively involved in IGBP. To this 
end, partnership with the START program is 
fundame nta l co the success ofth e transect 
program. Effective data and information 
managemenc sys te ms associated with the 
transccts wi ll also be fund amental to their 
success. 'fhe research design for the 
[ransects consists of intensive process stu­
dies, extensive networks of observational 
stud ies, measurements and associated al­
gorithms for regiona l scaling studies, re­
mote sensing and modelling. Diverse types 
of data wi ll be collected to address biogeo­
chemical, ecosystem, hydrologic, atmos­
pheric and land-use questions. 

Measurements will be made by na­
tional and inte rnational sc ientists at diffe­
rent sites along the tra nsectl:i over several 
yea rs. Plans for adequate docume ntation, 
archiving and open distribution of these 
data need to be addressed earl y in the 
transect design. Standards and guidelines 
for measureme nts need to be developed 
that wi ll e nable data inte rcomparison and 
synthesis within and between transects 
but will minimise the burden on the field 
scientist. It is unreal ist ic to insist that uni­
form procedures beapplied across the range 
of ecosyste ms within and be twee n 
transects, however adeq uate calibration of 
different field mc.lsu rc me nt techniques 
must be undertaken if quantitative com­
parisons are to be made. 

Remotely sensed data will need to be 
acquired systematically for the transects at 
low and high spat ial resolutions. Open 
access to these data for lGJ\P scientists is 
essential. Attention will also need to be 
give n to spatial data standards and ma­
nageme nt. For example, the proliferation 
of geographic information systems and their 
ineompa[ibiiity poses particular challen-
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Hal Mooney (GCTE) and Detlef Schulze (BAHC) teaching South African students about 
the use of deuterium for determining rooting depth in the southern Kalahari 

ges for managing cartographic data from 
the transects. 

IGnp is currently playing an important 
role in providing a forum for co-ord ination 
of individual and national research pro­
grammes. Coordination of field data col­
lection is tak ing place as part of the current 
test site co-ordination. Where possible, 
10111'-018 will facilitate this co-ord ination. 
For example, considerable discuss ion oc­
curred at the IGBP Congress concerning the 
co-ordination of flux tower eddy correla­
tion measurements, transectdevelopme nt 
and data managemcnt. 

The research commu nity has gained 
some experie nce in the design of data 
systems to support intensive field pro­
grammes. For exa mple the intensive field 
cam paigns of the Inte rnational Satell ite 
Land Surface C limatology Program (ISLS­

ep), such as FIFE, HAPI';X and nOREAS have 
provided a test-bed for the packaging, ar­
chive and distribution of various data types 
(Se llers et al. 1992, J usrice et al. 1995). The 
NASA Landsat Global Land Cover Tcst 
Site inidative is similarly providing a path­
finding activity for the disuibution of mul­
ti-resolution sa telli te data, generating a 
CD-ROM series for a number of global 
test s ites. The CD-ROM approach to data 
publishing and archiving has proven a use­
ful means to deliver data to a large number 
of scientists. 

The ro le of IG Ili'-Dl S will be to he lp in 
the design of the data managementsystem 
for the transects and facilitate their imple­
mentation. Attention will need to begiven 
to the design of the transect data sys tem. 

Data collection, archivingand distribution 
all need to beaddressed. One sensitive but 
high priority iss ue is the period of exclu­
sive rights co data and application of data 
policy to ensure the wider distribution of 
the data. 

As a first ste p towards transect data 
management, IGHP-OIS in close co-opera­
tion with LUCC and START are currently 
planning a pilot activity associated with 
transect data. This small pilot activ ity in­
volving a number of core projects will de­
ve lop and test some of the approaches for 
transect data management. The first stage 
of this activity will be to protOtype a CO­
RaM of existing multi-sca le data sets. 
T heoverlappingso ll thc rn African Kalaha­
ri and Miombo transeets have been identi ­
fied for this activity. T he regional data set 
wi ll need to include spatial data bases of 
existing geophysical and soeio-economic 
data as well as remotely sensed data and 
point data. This activity wi ll be initiated in 
1996 and a design team is currently being 
assem bled for this task. In add ition lGIlI'­

DlS will attempt to secure com pre hensive 
high resolution satellite data for the lGnp 

Transects through an extension ofthc cu r­
rent high resolution data initiative. 

Chris Justice. University of Maryland, Global 
Inventory Monitoringand Modelling Studies, Code 
923, Goddard Space Flight Center, NASA, Green­
belt, MD 20771, USA. 
Bob Scholes, Commonwealth Scientific and 
Industrial Research, Division of Forest Science 
and Technology, PO Box 395. Pretoria 000 1, 
South Africa. 



Data Policy for the 

IGBP 
by John Townshend 

D ata policy ha~ become an increasi ngly 
important topic for d1C IGBP as more of its 
Core Projects and Framework Activities 
move from planning to implementation 
stages. As a programme of the Internatio­
nal Council ofScienrific Unions (Jcsu) va­
rious principles and g uideli ncs already ap­
ply implicicly to the IGIlP. 

Since the International Geophysical 
Year (1957/58), Icsuhasmaintaineda 'vVorld 
Data Center(woc)sysrem, which serves [0 

collect, store, prOl:CSS as appropriate, and 
reliisuibute data. ICSU lays down responsi­
bilities on its consrirucnc programs to en­
sure the free and open international ex­
cha nge of dam: in summary these are as 
follows. 

I (;SU programmes shall include data ma­
nagement plans that provide details on 
which daca, and in which formats , sha ll be 
submitted by participants to che WDCS so 
that all data may be shared nOt only by 
participants but by all scientists. 

It is implicit in the agreements by ad­
hering bodies to the ICSlJ that national 
participation in an ICSU programme includes 
the agreement to submit data according to 
the data management plan. 

In 1990, in accordance with established 
Icsupol icics on open and unrestricted data 
and information exchange, data policies 
were proposed for I Gll l'-U I~. These include 
the statements: 

"The IGBP places high priority OJ! esla­
blishmenl,/JJaimmollce, validatioll, de­
scriptioll, aa:essibili!J', {flld dil'tribtt­
fioll of high-quolilY, 10Jlg-IerlJl global 
data sets, illdllrlillg the s)'lIthesis or 
gpleralion of 1JCW global dOlO sets, " 
and, "FlIII mid opell sharillgofthefllll 
Sllile Of global data sets, 1/1I(Iotlierdottl 
sets lIeerlerl forr;lobal cliuJlr;e sturlies, is 
the prjllfOtJ' objective of Ihe IGH/J-/)/S" 
(IGBP Report No. 12). 

Relyingon the ICSU and WDC principles 
the following more detailed data policy 
principles were proposed and accepted at 
the 10131" S Scientific Committee Meeting 
in Australia in December 1994. 

i) The IGBP requires an early and con­
tinuing commitment to the esta­
blishment, maintenance, valida­
tion, description, accessibility, and 
distribution of high-qualiry, long­
term dam sets. 

ii} Full and open sharing of the full 
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suite of global data sets for all glo­
bal change researchers is a funda­
mental objective. 

iii} Preservation of all data needed for 
long-term global change research is 
required. Foreach and every global 
change data parameter, there 
should be at least one explicitly 
designated archive. Procedures ~lnd 
criteria for se tting priorities fordata 
acquis ition, retention, and purging 
should be developed by participa­
ting agencies, both nationally and 
internat ionall y. A clearing-house 
process shou ld be estab lished to 

prevent the purging and loss of 
important data sets. 

iv) Data archives must include eas ily 
aeeess ihle information about the 
data holdings, including quality 
assessments, supporting ancillary 
information, and guidance and aids 
fo r locating and obwining the data. 

v) International and where appropri­
ate suitable national sta ndards 
shou ld be used to the greatest ex­
tent possible for media and for 
processing and communication of 
global data sets. 

vi) Data should be provided at the 
lowesc possible cost to global 
change researchers in the interest 
offu ll and open access todata. This 
cost should , as a first principle, be 
no more than the marginal cost of 
fillinga specific user rcq uest. Agen­
cies should act to streamline ad­
ministrative arrangements for ex­
changing data among researchers. 

vii) For those programmes in which 
selected principal investigators 
have initial periods of exclusive dara 
use, data should be made openly 
avai lable as soon ::lS they become 
widely useful. In each case the fund­
ingagency should explicitly define 
the duration of any exclusive use 
period. 

IGUP needs to adhere to principles of 
open access to data sets and availability at 
low cost, because it is part of ICSU and 
because if it inhibits the availability of its 
own data, this could seriously undermine 
the arguments used to obtain data at lower 
than normal costs from others. 

Data sets falling under the above prin­
ciples wi ll like ly include a wide variety of 
products including field data, processed 
remotely sensed data and model outputs. 
'This places major responsibi li ties on IGBI' 
scientists in terms of making data sets 
accessible. 

The IGBI' with the assistance of [)IS is 

conside ring the following issues in asses­
sing the full implications of these policies: 

i) How will Core Projects decide 
which data sets will be made avail­
able and in what form they will be 
d is tri bu ted ? 

ii) What are the eost implications of 
making data available? It would be 
prohibitively costly for any Core 
Project or Framework Activity to 

make literally all of its data avail­
able. 

iii) What mechanisms will be lIsed to 
ensure adequate data distribucion? 

iv) How will long term archiving be 
achieved? This includes not mere­
ly technical issues but also those 
concerned with how. responsibility 
is assumed and maintained. 

v) 'What will be the relative roles of 
Ir,BP-[) IS and the Core Projects in 
these activities? 

vi) What other agencies/organisations 
might be involved to take on some 
of these responsibilities (e.g. World 
Data Center System, WI\'IO Data 
Centre System etc.). 

vii) \-Vhatare the responsibilities oflGLlP 
with respect to data supplieu by 
others which have usage or copy­
right restrictions? 

viii),There may be significant problems 
associated with [GI3I' projects and 
activities using data whose distri­
bution may be restricted by copy­
right: specifica lly to what extent 
can IGDP ca rry out its scientific pro­
gramme if it has to rely on data, 
which can noc be freely distributed 
to substantiate the sc ientific con­
clusions? 

IX) \Vhat should be the privileges of 
IGul'scientist"i and programmes with 
respect to any periods of exclusive 
lIse for data collected in the name 

of IGRP? 

x) \Vhat will be the process by which 
we obtain agreement from the rGBP 

communiry that they agree to and 
will adhere to these principles and 
policy? 

(n DIS we have been tak ing steps to 
address these q lI es tions, but clearly it will 
be a long-standing responsibility of IGBP­
DIS to make sure that the [GlW'S delta policy 
principles are implemented. Currently 
[(;BP-DIS is conducting an analysis of IGBP'S 
activities toasscss the implications of these 
data policies. 

John Townshend, Department of Geography, 
University of Maryland, Lefrak Hall. room 1113, 
College Park. MD 20742-8225, U5A 
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The IGBP-DIS Web site 
by Martine Michou 

T he [UIIP-DIsOffice in Toulouse, France, 
maintains a World Wide Web site for the 
IGBP- D1 S activ iti es (URL http:// 
www.meteo.fr/cnrm/igbp/).This site has 
the ambition to centra lise up-to-date in­
formation on all IGBP-DIS activities, inclu­
ding meeting reports, pointers to IGlW-DIS 
data sets, and a number of graphics/image/ 
text material. 

Timeliness and completeness of rhe 
DIS Web site information rely, obviously, 
largely on the contribution from IGLlP sci­
entists. Collaboration between the DIS 

Office and scientists for addit ions and up­
dates to informat ion arc not only most 
welcome, they are essent ial to ensure the 
success ofthis Web site for the benefit of 
the IGlU' community as a whole (contact 
martine.michou@igbp.cnrm.meteo.fr). 

Links to the other IGBP Web pages are 
ensured through the link to the IGBP Secre­
tariat Web page in Stockholm. The DIS 
Web site also provides access to sites of 
high priority fo r the IGBI' activities, such as 
the \VCRI' site, and allows users to add links 
in an automated way. 

A "mirror" of the DiS Web site will be 
established in September at the National 
Geophys ical DataCenterin Boulder(USA) 
to facilitate and speed up access to infor­
mation to the US scientists. Hard-copies of 
the l)[S Web s ite content can be mailed out 
upon request to those who do not have 
electronic access to the Web. 

Martine Michou, IGBP-OIS Office, IGBP-OIS/cNRM, 
42 avenue Gustave Coriolis, 3 1057 Toulouse 
Cedex, France. 

Focus 3 activities: Data Coordination in an International 

Context: The link with CEOS 
by Gerard Szejwach 

I GIW is an Affi liate Memberof CEos(Com­
mitteeon Earth Observation Satelli te). Of 
sign ificant importance, it should be noted 
that, at the 9th CEOS Plenary, held in Mon­
trea l on October 13-15, J 995, it was dec i­
ded to merge the two Working Groups 
(Working Group on Data and Working 
Group on International Directory Net­
work) into a new Working Group on Infor­
mation Systems and Services (\VGlss). The 
Plenary appointed Helen Wood of NOAA/ 
NESDIS to serve as a WGISS C hair, I-liroshi 
Kikuch i ofsTA/NAsuA to serve as WGISS Vice 
C hair and Gerard Szejwach (at the time 
transiting from EUlI.-lETSAT to lGlW-nIS) to 

serve as a Vice Chair charged to faci litate 
interaction with users. T he overa ll objec­
tive of \VG ISS as stated in the Terms of 
Reference is "to fuci/ita/cHuM ('/lid ill/o"'/II('/­

lioll mOllogemmt aJld selvice.r for users alld 
data providers ill dealillgwilh global, regiollal 
ond locol issues". 

'fhe inaugural meeting of WGISS was 
held on November 13-16, 1995, in Mos-

cow and was hosted by Roshydromet and 
t he Russian Space Agency. T he major part 
of the meeting was devoted to the futllreof 
WGlSS including a Five Year Plan to be 
presented, for approva l, a t the next CEOS 
plenary meeting in November 1996. The 
second W(IISS meeting took place at the 
Earth Observation Resea rch Center in 
Tokyo on May 27-29, 1996. WGlSS-Z ap­
proved Version 1.0 of the F ive Year Plan. 
The Plan identifies six broad areas of work 
for WG l5S: user consultation, data and infor­
mation management, user services, data 
standards, CEOS informat ion services, and 
promotion. To organise its tasks, WG lSS 
decided to establish three subgroups: an 
Access Subgroup, a Data Subgroup (Chair 
is Gunte r Sch reier of DARA/DLR who was 
j ust appointed IGBP-D1S F ocus-Z leader), 
and a Network Subgroup. WGISS also esta­
blished a User Panel, to help ensure that 
WG loSS activities are su itab ly user-driven 
and meet user needs. h was decided that 
the User Panel would be led by Gerard 

Szejwach. T he next WG[SS meeting wi ll be 
he ld on October 8-10, 1996, at the OLR 

facilities in Neustrelitz, Gennany. 
It should be noted that the next CEOS 

Plenary meeting, to be held in Canberra 
on November 13- 15, 1996 should also re­
view a Dossier containing Satellite Users 
requirements. lGB P was invited to contri­
bute to the preparation of the Dossier (the 
former 0/.1) Direccor, Ichtiaque RasooJ, was 
the co-chairman of the Working Group in 
charge of preparing the dossier). 

A summary report of the 9th CEOS Ple­
nary in Canada is published in the CEOS 
Newsletter #6. All Scientis ts involved in 
IGBI' projects and interested in discllssing, 
orreceivingadditional information on CEOS 
and \vG ISS related activities are invited to 
contact the DIS Office. 

Gerard Szejwach, IGBP-OIS Office, IGBP-OIS/cNRM, 
42 avenue Gustave Coriolis, 31057 Toulouse 
Cedex, France. 

Intelligence Satellite Photos Released 
More than 300,000 satellite photographs collected by the U.S. intelligence community between 1960 and 1972 are now available from the US Geological 
Survey (USGs). The Internet allows a browse through the entire collection on the World W ide Web (URL: http://edcwww.cr.usgs.gov/ddass/ddass.html) . 
This collection adds more than a decade worth of records to the landsat collection that has been available for civilian use since July 1972. One can compare 
images from the 1960's with today's images to see how OUr built environmentand our natural systems such as lakes, rivers and streams, forests, grasslands, 
and other land cover have changed. The images do not only cover the United States but also much of the world. 
The entire collection of more than 800,000 declassified photos is slated to incrementally reach USGS archives by the end of the summer of I 996.An online 
catalogue and image browse capability for the photo collection is accessible, at no charge, on the Internet through the U.S. Geological Survey's Global 
land Information System (GLlS). For more information about Declassified Intelligence Satellite Photographs (OISP) and how to use the on line GLlS catalogue 
for data searching refer to the World Wide Web OISP user gUide at: URl: http://edcwww.cr.usgs.gov/glis/hyperfguide/disp 
f'orfl!(:hJliml illjf.Jmlfl/ioll 011 Dl!(;lussijierllll/elligl!flc~S{IIt:lljte Phofogmphs cOI/f(u:f : U.S. Geologiml Smvty, l!.IWS Dola Ce/lltl~ CIIslolllerSclv ices, Sioll.\' Falls, SD 5 7198, USA. 
Fm·: (+1·605) 594 6589, E-JIIojj: rJlSfst:Jv~tlroJ/lilcr. JI.fgS.gOV 
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The ICSU World Data Center System: 
Current Status in the 40th Anniversary Year and Prospects for the Future 

by Stan Ruttenberg, Treasurer and 
former Chairman of the ICSU Panel 
of the World Data Center System 

A Little History 

I t was at their Brussels meeting in Sep­
tember 1955, tha t the [CSll Special Com­
mittee for the lnternational Geophysical 
Year adopted a resolution calling for esta­
blishment of World Data Centers to hOllse 
the IGY data for use by future generations 
of scientists. The young Turks of data, 
Alan Shapley and W.J.G. Beynon urged 
that the traditional ways of ge tting data 
would not suffice; the moderngeosciences 
would not be well served by relying on the 
"old boy" network, or on published sta tion 
and expedition reports with no fixed for­
mats and no agreed-upon timetables. 'fhey 
also proposed a far-reaching characte ri sti c, 
that data should be submitted insofar as 
possible in machine readable form , or at 
least suitable for handling by machine. 

The USA National Academy ofScien­
ces offered to establish a full set of centres, 
which were designated as WDC-A. The 80-
vietAcademy of Sciences offered the same, 
(WOC-B) and several countries in Europe, 
along with Japan and Australia , offered to 
establish separate discipline centres (WDC­
c). 

The [CSU-woc-sys tem operated under 
very si mple and straightforward principles: 
• data would be ava ilable at no more 

than the cost of copying the m to any 
"boflajide" scie ntist; 

• data would be exchanged between re­
lated woes so as to ensure duplication 
of data holdings as a guard against ca­
tastrophic loss; 

• any scientist could visit a data cemre 
and use the da ta; and catalogues would 
he published. 
In addition, depe nding on resources, 

dam centres would he lp scientists find 
data not held in the WDC System. For the 
Years of the Quiet Sun ([QSY) period, thc 
ICSU Committee on Geophysics (CIG) over­
saw the operations of the WDe System. 
When [QSY wound down, ICSU created a 

P anel on the \-Vorld Data Ccntcrs to con­
tinue to provide oversight and guidance 
and to report back to ICSU on geophys ical 
data matters . 

The sys tem served the IG" data collec­
tion so we ll that ICSU agreed that the WDC­

system ~hould continue to exist after JGY 

and continue to collect data from regu lar 
monitoring ne tworks, as well as from new 
special data-intensive programs spawned 
by IGY, e.g., IQSY, the Upper Mantle Project 
wh ich continued as rhe Crustal Dynamics 
Project, the International Magnetic Sur­
vey, the Middle Atmosphere Programme, 
the Solar-Terrestrial Energy Programme, 
the World Climate Research Programme 
(WCRP) and the Inte rnational Geosphere­
Biosphere Programme (IGBP). 

C hanges in the woc-system 

During the time alluded to above, geo­
phys ics evolved considerably from IGY, as 
well as the woc-system. Some IGY disci­
plines were coalesced into Solar-terrestrial 
Phys ics, and WDCS were also combined to 

form new Solar-terrestrial Physics Data 
Centres. New disciplines were added, such 
as marine geology and geophysics, and 
crustal movements. For the discipline of 
meteoroio!:,,),, the WMO Members devel­
oped a se ries of data centres to handle 
variolls specialised data as well as the re­
gular daily weather observations. Techno­
logically, the era of paper. film and other 
analogue records began to be superseded 
by magnetic tape recording of analogue 
data and then by the prevalent use of 
digital data recording and sw rage. 

Status ofthe woc-system pre­
IGBP 

As the IGBP began to be organised in 
1986, the WlJC System comprised some 40 
data centres. These data centres are volun­
rary, in the sense that countries establish 
and operate them with their own funds. 
The unde rl ying thought to this is that they 
not only benefit the national research com­
munity but are of broader use by the entire 
international community. The various cen­
tres are operated within the constraints of 

national resources - fiscal, technical and 
human. As geophys ical data projects grew, 
and the need for international geophys ical 
dara increased, the woes came under in­
creasing pressures in times of level oreven 
decreasing budgets. Fortunately, newtech­
nical advance helped theWDCS [0 maintain 
their data collection and distribution acti­
vities even under these pressures. 

Present Status and Events 

New wIJcsjor the IGllI' . IGBP provided an 
urgent impetus to e nlarge the woc Data 
Center System, to serve many IGIW Core 
Project~ falling outside the historical disci­
plines stemming from IGY. Much of this 
enlargement stemmed from strong research 
interests in WOC-A, but other centres are 
also gradually broadening their coverage 
to help serve IGAP research. Below is a very 
brie f synopsis of these new centres. Addi­
tional information is available in the ICSU 
Guide to the World Data Center System 
(hard copy can be obtained from the au­
thor or on-line, see be low). 

Soil information. Soil classification maps 
have long been used in agricultural work 
and also in some aspects of environmental 
e ngineering. The International Soil Sci­
ence Society provides some guidance for 
an International Soil Reference and Infor­
mation Cenrer (ISRIC) at Wageningen, the 
Netherlands. ISRIC proposed in 1989 to be 
the first new members of the wDe System 
to meet IGHP needs, T he woc-c for soils is 
collaborating with soil sc ientists in IGBP, 
and with interested scientists in WOC-A to 

develop new parame rrisations of soil cha­
racteristics for use in environmental mo­
dels in which soils are part of the transferof 
mass and energy via the biosphere be­
tween the earth's surface and the atmo­
sphere. 

Pa/eoc/imate. The IGBPpaleodimatecore 
projects define specific needs, within the 
much broader time spans of paleoci imare 
research, for data sets to address ques tions 
of climatic variability in the past few thou­
sand years, and in the broade r scale since 
the last glaciation. WDC-A for Paleoclimate, 
Boulder, Colorado, USA, operated by the 
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National Geophysical Data CenterofNoAA, 
is well integrated into the IGBP paleodi­
mate research programs, and has taken the 
lead to coliect, coilate and publish many 
data sets needed for IGBP research. 

Carbon Dioxide. Greenhouses gases, 
their role in climatic changes, and the role 
of humans in changing the atmospheric 
concentration of these gases, are a central 
part ofIGBI' studies. The IUIW atmospheric 
chemistry projects are broader than this, 
but for the moment there is no one centre 
that covers all the IGBI' needs. However, 
the WIlC-A for Atmospheric Trace Gases, 
operated by the Carbon Dioxide Informa­
tion and Analysis Center (CDIAC), at the US 
Department of Energy's Oakridge Natio­
nal Laboratory, has a well-established pro­
cedure for producing well documented 
and quality-assessed data sets on trace ga­
ses. CDlAC collects data each year and pro­
duces annually a comprehensive review of 
research work. This document, Trends, is 
given broad international free circulation. 

Remote Sensing Emth's SUlfar:e. The US 
Department of Interior's US Geological 
Service established a major data handling, 
processing and research centre at Sioux 
Falls, South Dakota, USA, for data from 
the US Landsat satellite program. This 
laboratory, the EROS (Earth Resources 
Observing Satellite) Data Center operates 
training programs for third world scientists 
(in collaboration with UN), and houses a 
major collection of satellite and acTO data. 
For IGBI' the WDC-A Land Remote Sensing 
group is collecting daily data from the 1-
km land observing sensors on USA meteo­
rological satellites, applying some CO[f(~C­
tions for calibration changes and some 
atmospheric effects, and derives the so­
called Vegetation Index, and maps these 
data to produce digital global maps of the 
vegetation cover over most of the earth's 
land masses. The data are processed to be 
available on sets ofCDs for research. These 
data also provide a useflil time-history of 
how vegetation changes seasonally and 
inter-annually. There are some data which 
go back to the early 1970s, and some of 
these data are processed to provide a coar­
ser vegetation cover index, but with many 
gaps in time and space. The fuI! history of 
this project and its initiation cannot be 
related here, but this is onc case where the 
IGBP-DIS and the ,vDc-system were some­
what ahead of the research community, in 
that the global i-km project was initiated 
on the basis thatthedatacommunity(which 
also include many scientists interested in 
using the data) could not wait until the 
research community had made up its mind 
that such a data set would be useful. Wai­
ting would have virtually made it impos-
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sible to recover past data from older sen­
sors and from recent improved satellite 
sensors and a valuable segment of the time 
history would have been lost. 

Humall Dimensiolls. Early in the history 
of IGBP, the role of human activity was 
considered to be an important factor in 
climate change. However, ICSU had no bo­
dies dealing with the social and economic 
human side, and the various geophysical 
centres had very little data on human ac­
tivities associated with geophysical chang­
es. Thus a joint Human Dimensions of 
Global Change program was established 
through collaboration with the Interna­
tional Social Science Council, a counter­
part to [eso . The USA-based Consortium 
for International Earth Sciences Informa­
tion Networks (eIESIN) had begun pilot 
experiments linking data activities inter­
nationally among centres which studied 
various human activities. In 1995, the WDC­

A for Human Interactions, operated by 
CIESIN, was incorporated into the \VDC Sys­
tem. This centre not only represents a new 
dimension to ICS[J data centres but also 
represents a different WDC concept. WDC-A 

Human Inreractions is a virtual data cen­
tre; it is computer-linked through interna­
tional data circuits to many computers and 
data collections. Only a small amount of 
data is actually held at CIESIN itself, but it 
acts as the nerve and communications cen­
tre for this system. A user does not need to 
know where a specific data set is held, only 
what it is; the network will find the data set 
needed and deliver it to the user. 

Caps. Even during IGY itself, there was 
no centre for hydrological data, nor was 
there a centre forthe broad range of atmos­
pheric chemistry problems. These arc still 
gaps in the ICsuwDcSystem. However, the 
data centre system operated by the natio­
nal meteorological services and co-ordi­
nated through the World IV1cteorologicaI 
Organisation (wIIm) of the UN, a number of 
data centres do collect and archive hydro­
logical data and some atmospheric che­
mistry data. The terms of access are not 
the same as for the ICSU centres but at least 
the data arc in principle available. 

The most significant gap in the ICSU 
WDC System at present is for biospheril.: 
data. \Nhilc a few centres do collect some 
data (e.g., the global Vegetation Index 
Project of WDC-A Remote Sensing of the 
Land Surface provides one valuable 
biospheric data set; \VDC-A Solid Earth 
Geophysics compiles a global ecological 
data set aimed for use in mode Is), there are 
vast areas of daw needed for CCTE and 
other core projects that are not routinely 
archived, nor is there yet a mechanism for 
archiving data from GTOS. The WDC Panel 

is actively discussing with some interested 
groups the possibility of establishing, in a 
pilot way, an ecological or biosphere data 
centre, and this is a matter that the IGBP 
community also ought to be pursuing. 

All-woe Conference, 
Wageningen 

While the WDC System was organised 
during the IGY, and the first meeting to 
write a Guide took place in April 1957, 
there has not been since then a meeting of 
all the geophysical disciplines represented 
nor of the directors of all the centres. The 
first such meeting took place in early Oc­
tober 1995 through the collaboration of 
WDC-C Soils, and the International Agricul­
tural Centre, Wageningcn, The Nether­
lands. rvlost of the 44 woes were represen­
ted, along with many other data experts 
and representatives of major international 
programmes requiring geophysical and en­
vironmental data. The data needs of !UBI', 

for example, were discussed at \Vagenin­
gen, along with its sister program the vVorld 
Climate Research Program (WCRP). 

One major result of the vVageningen 
Conference was agreement on the publi­
cation of the new Guide to the WDC Sys­
tem. This is now in press and hard copies 
will be available soon, as well as being 
accessible on the WWW. 

A second major result was the esta­
blishment of WDC Home Pages and List 
Server. The home pages of individual VI'QCS 
in USA, Russia, Europe, Japan and China 
arc linked through the following home 
pages: 

http://www . ngdc. noaa. gov/wdcl 
wdcmain.html, or http://www.wdc.r1.ac.uk 

The list server was created to discuss 
issues of mutual concern. It is accessible 
at: wdc_org@ngdc.noaa.gov 

Future Prospects 

New Officers of Paoe!. The ICSU Panel 
was re-organised at the start of 1996, with 
Professor Ferris Webster, School ofOcea­
nography, University of Delaware, USA, 
taking over from Stan Rutten berg, as Chair­
man, and Dr Anne Linn, US National 
Academy of Sciences, Committee on Geo­
physical and Environmental Data, taking 
over as Secretary from Henry Rishbeth. 
Their e-mail addresses, respectively arc: 
ferris@udel.edu and alinn@nas.edu 

Networking alld liiltuof Cetlters. As data 
sets become Illore and more interdiscipli­
nary, more networking will be required to 

find data needed by researchers. This will 
lead to a slow evolution away from strictly 
discipline-oriented data centres to broader 
referral centres, or in some cases, virtual 



centres. 'We are all looki ng closely at the 
CIESIN Human Inte rac tions Dam Cente ras 
,1 poss ible ro lc mode l for such evolution. 

11'1)(:0' iJl Deve/opillgCollllfries. The C[ESIN 
virwal ce nere has many nodes in small and 
developing countries. As more centrcs 
adopt this mode of operation wc can fo re­
see that groups in slIeh countries will be­
come more closely tied to [he ir counter­
parts e lsewhere. 1 t has long becn the hope 
of th is author that the IGIII'/!:iTART pro­
gmmme, with its Illany regional and na­
tional nodes, would eve ntua lly become 
affi liated with the wDcSystem. The possi­
bility is there if these g roups have the 
desi re to do so! 

-

IGBP NEWSLETTER 27 

Conclusion 

In its way, JGHP is ak in, in <l new age of 
knowledge as well as tcchnological capa­
bility, to the J(jY - an entire ly new way of 
look ing at the physica l world with the 
sign ifka nt addition of its living compo­
nents. \~'e have an opporw nity ahead of 
us, and the scientific driver also, to be 
innovat ive and exper im emai in data ma­
nage me nt to su pport those colleagues who 
do rese,Hch on parts of the gco-biosphere 
and those who try to inregrate these pa rts 
through models. 

' I"'he ICSU Panel on 'World Data Ccm res 
stands ready to collabora te in dera il with 
the IGBP corc projects and individ ual sc ien­
ti sts. The story of the developme nt, of the 

Global I-km Vegetation Index project, 
notwithsta nding the early aparhyand cven 
opposition of some scientists, contains an 
object lesson: Jf we wait until we know for 
sure that wc need a complex and global 
time-continuous data set, it may he too 
late, fo r many logistic and fi nancial rea­
sons. "'I 'he community shou ld be prepared 
to make hest guesses of wha t is needed, so 
thar the data community has the time to 

organise itse lf and get the resources to 

meet rhe need! By doing so, pe rhaps some 
smal l mistakes wi ll be madc, but large 
de lays or even brick walls wi ll be avoided! 

Stan Ruttenberg, NGDCJNOAA, Code El 
GC, 325 Broadway, Boulder, CO 80303, USA. E­
mail: Isrutt@ngdc.noaa.gov 

Workshop on Globally Gridded Historical Climate Data Sets 

for Biosphere Models 
by Wolfgang Cramer 

O n May 22-24, t 996, a workshop was 
he ld at the Potsdam Insti tute for Cli mate 
Impact Research, Potsdam, Germany(PIK), 
to approach a solmion of the long-standing 
issue of gridded cl imate (I<Ha se ts with 
sufficient spatial and temporal resolution 
to drive the current and future genera tions 
of te rrestri al biosphe re ITlOde ls in a tran­
sient mode. T o the mee ting, wh ich was 
fund ed by the Elec tric Power Research 
Institute (EPRI , P alo Alto, California, USA) 
and sponsored scientifica lly by GCTE and 
GA I ~[, a small group had heen convened 
re presenting several groups who are de­
ve loping such data sets or suitab le algo­
rithms for sllch developme nt (from the 
Climatic Resea rch Uni t at the Un iversity 
of East Anglia (UK), the Ce nce r of Re­
sou rce and Environm~ntal Studies at the 
Australian National Un ivers ity, [he Na­
tiona l Cenre rfor Atmospheric Research in 
Bou lder (Colorado, USA), t he Centre 
d'E wdes Spatialcs de la Biosphere in Tou­
louse (Fran ce) and from PJK). In addition to 

these mode lling and data reams, the [0111'­

DJS offi ce was also represented. 
S tarting poim of the discuss ion were 

tJ1 e d<lta nceds of the grou ps currently 
developing Dynamic G lobal Vegetation 
IVlode ls (OG\I\\ IS), which were represented 
by members of the VEfo. [AP and ETEr.. JJ\. Tt 
was noted that an essc ncial diffe rence ex­
ists betwee n the requireme nts of previous 
data collection programs (which were of­
te n re lated to the needs of the climatolo­
gical community, such as the detec tion of 
a 'greenhouse signal') and those of the 
tcrrestria l biosphere mode lle rs (which fo­
ells more st rongly on spat ial patte rn even 
in complex topography and physical con­
sistency hetween variables, and are less 
concerned by globally averaged tre nds). 
Afte r discllssing these data needs and the 
potential to satisfy the m from adaptations 
from ex isting data sets, the group deve­
loped a work plan including the following 
items: (i) updated collection of station time 
se ri es from variolls sources, (ii) further 

developme nt and appl ica tion of gridding 
algorithms (based on the th in-plate spline 
approach by M. HlItchinson,CRES-t\NIJ) for 
the primilfY variables mea n temperatu re 
and rota I precipitation for the twentieth 
century. with monthly resolution at 0 . .1 
degree longi tude/latitude , (iii ) develop­
ment and app lication of methods to deri ve 
other climatic va riahles from these prima­
ry ones, sllch as humidity, cloudiness and 
othe rs, (iv) adaptation of simple weather 
generator (i.e. monthly to dai ly)a lgorithms 
that are adequate for global terrestria l 
mode ls and arc based on parameters that 
ca n be derived from global data se ts. The 
judgement of meeti ng partici p,lOts was 
that these goals are achievable within [he 
next few years. 

Wolfgang Cramer, Potsdam Institute for Cli­
mate Impact Research, Telegrafenberg, P.O .Box 
60 1203, D- r 44 r 2 Potsdam, Germany 

Further information on IGnr-DIS ca n be found in: 

IGBp in Action: \-Vork Plan 1994-1998 (1994). JGupReport No. 28. Stockholm : IGBP, 

15 11'1'. 
[Gill' Global Modelling and Data Activities 1994-1998 (1994). [Gil l' Re porr No. 30. 
Stockholm : [GBI', 871'1'. 

Please d irec t your requests to: 
tvls. Lisa C ronqvist, IGUP Secretariat, The Roya l Swedish Academy of Sciences, Box 
50005, S- 104 05 Stockholm, Sweden. Fax: (+46-8) 166405, E-mail: Ijsa@igbp.kva.sc 
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Teaming up to meet IGBP Paleoenvironmental 

Data Needs 

Jonatha n Overpeck, Robert Webb, 
and David Anderson 

T he WodrlDuto G'fJlur-A (Il'DC-A)jor Paleo­
dilJlot%gy was crealed iIJ 1992 at the US 
NatioIJal Geophysical Data Ceflter(NoAA-NFS­
DIS-NGDl,) explicitly to serve Ihe poleoeJIvirolJ­
mmtal dOlo needs of ICSU, anti ill porliallor 
fCBP-PAG'" (Pust Global G'h01fgesj. 11 global 
revolutioll ill "paleodolu" shuri1Jg has lokell 
place sillce Ihattime, servi1lg os a tribute to the 
iNfluence of P.4GES, the IGlU', fllJd mallY dedica­
ted p{i1eotllvirollmeflloi scie11lists arouud the 
world. COllsequently, we 110whave all effective, 
ever-expflll-dillg do/a foulldation forpoleoell­
viIVll1lJell/ol re.retllrh. This article highlights 
how Ihe World Do/a Celller System /eomedup 
with Ihe IGBP, {lIIdlhe inlemotional network of 
"paleo-scielltislf, " to develop all effective sfoll­
dart/ ill scieJl-ce-driven dala mOllogeJJJfJ1t. 

T he scientific motivation for the WDC­

A for Paleociimawlogy, and its role as the 
data co-ord ina[ion cenere for PAGES, was 
clearly sec fonh from [he earliest days of 
rAGES planning led by H. Oeschger and J. 
Eddy. Paleodata are needed [0 underscand 
[he full ra nge of natural e nvironmen[al 
va riab il ity and i[s causes, to anticipate pos­
sible "surprise" behaviour in the climate 
sys[em, [() evalua[e and improve predic­
tive models, and co separa[c amhropo­
genically induced environmental changes 
from [hose forced by natu ral processes. 
Large spat ial arrays of in te rdisciplinary data 
from a broad spec[rLIm of biological (t!.f;., 
trees, corals, foss il s), geological (e.g., sedi­
Illen[s, cave deposi[s), cryospheric (e.g., ice 
cores and glacicrs) and human (e.g.,ancient 
documcms) sources have [0 be intcgra[eu 
and made easi ly access ible [0 all. Thewrx:::­
PAGES parmersh ip has dHls served as a 
c3[alys[ co bring the "paleo-pcrspec[ive" 
to bcar on an ever increas ing numbe r of 
cri t ica l g lobal change issues. 

Several aspects of wDC-A/PAGES data 
management hiswry have been key to suc­
cess. The co- loc<1[ ion of [he WDC-A at a 
major gcophys ical da[a centre (NGDC is 
hume [0 five World Data Cente rs) prov i­
ded inva luab le infrastructure and advisory 
hel p. Following a major 1993 PAGES work­
shop, "G lobal Paleoenvironmental D ata," 
numerous smaller workshops (15 so far) 
and advisory g roups have served to deve-
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lop da[a-specific protocols for quality con­
trol/documentation, s[ratcgies for encou­
ragingdamconcribu[ions, and ways [0 make 
[he dam users mos[ sa[isfieu. The PAGES 

Scie ntific Steering Comm ittee, and par­
ticipants in PAGES sciendfic ac[ivi[ies, have 
also provided inpuc necessary [0 ensure 
[hat WOC-A da[t.I manageme m scrategies 
bes[ serve science objec[ives. A PAGES data 
manage me m plan, compatible with the 
criteria developed by IG liP- DlS, the ICSU 

Pane l on 'World Data Centres, and a PAGES 

communi[y consensus, is se t fort h in PAGES 

Repon 95-2 (soon [0 be ava ilable via [he 
Inte rnet). 

T he Wile-A for Paleocl imato logyserves 
as [he dam t:o -ordillofioJl ccntre for PAGES, 

and as such, is much more [han a data 
archive centre. A look at what is "co-ordi ­
nateu" (Figure I, top of page 29) high­
lights the broad parmersh ips behind the 
PAGES da[a managemcm success. Nea rl y 
1,000 individuals presendy submit or re­
ques[ da[a from [he WDC-A each month. 
This subs[<lmial load, coupled with [he 
sma ll size of the WOG-I\ s[aff (four data 
managers, a compmer e ngineer and three 
part-[ime scicruis[s), and the fact that ori­
ginal da[a sources range widely from pack­
rat-urine cemented fossi ls, to complexgeo­
chemical measuremem s, and to model 
oucpm (Table I , be low), necessitates a 
heavy re lianct! on allied d'Ha managemcm 
effor[s and [cchnology. When a large body 
of data fron) a par[icular source has w be 
inges[ed, <l "Data Cooperat ive" is cs [a-

blished (usua ll y at a univers ity or mhcr 
laborawry) [0 handle [he job in co-ordina­
tion wi[h [he WOC-A. Nationa l and reg ional 
data cenues also play an invaluable role in 
providing [he co-ordina[ed data manage­
!He m needed for PAGES science, as do da[a 
co-ordi na[ion effons all ied with specific 
PAGES or o[her paleoenvi ron mental sc ience 
activi[ies. The wue-A [hus strives to make 
sure manyd isparate disciplinary dl][l] mana­
gement efforts add up [C) an inte rdiscipli­
nary sum tha[ is grcater [han all the pans. 

Dam from nea rl y 10,000 sites around 
[he wo rld res ide at [he WOC-A, and [his 
number grows weekly. '1'0 meet the needs 
of users around [he world (approxima[ely 
100 coun tri es so far), [he WOG-A has adop­
ted a mul[i -pronged approach. First, the 
lme rnet has been [appcd co provide fas[ 
and inexpensive data access. Search ell­

gines, dam browsing/access software tools 
and useful information are all avai lab le via 
FTP (ftp.ngdc.nnaa.gov) and [he WWW 
( h [ tp://www.ngdc.noaa.gov/pa leo/ 
paleo.h[ml). S low Interne[ links across [he 
Adamic have been circumvemed via a 
transpa rem "m irro r" si[e hos[ed by Medi­
as-France. I-Iowever, in recognition [hat 
many of the IGBP community are not bless­
ed wi[h sa[is factory Imernet access, dam 
are also distributed on magne[ic media (at 
the cost of rep roduction or in exchange for 
daca comributions). P lans incl ude op[ ical 
me dia in the future. 

The range of da[<l managed at the WDC-

1\ for Paleoclima[ology is extremely di-

Table I. Some sources of paleoenvironmental data that are archived at the woe-A for 
Paleodimatology 

• borehole measurements • cave and spring calcite 
• corals • eolian deposits 
• fluvial deposits • fossil insects 
• fossil mammals • fossil pollen 
• glacial depOSits • glacier mass balance 
• historical documents • ice cores 
• lake level data • lake/mire sediments 

• loess • long instrumental records 

• molluscs • noble gases in ground water 
• ocean sediments • other eolian depOSits 
• packrat middens • paleolimnological data 
• paleosols • perigladal features 
• plant macrofossils • sea level variations 
• tree-ring data • treeline movement data 



verse and interdisciplinary. Table 1 lists 
manyof the prom inent sources of informa­
tion that can be tapped to understand past 
changes in the atmosphere, oceans, cryo­
sphe re and biosphe re. An emphasis was 
originally placed on data particularly rele­
vant w the twO PAGES temporal streams 
(the last 2,000 years, and the last few gla­
cial cycles), but the WDC-A also serves to co­
ord inate data for all other pe riods of Earth 
history. Both the raw data and the data 
derived from these original observations 
afe archived, so that lIse rs can not only get 
quantitative reconstrllctions of past cli­
matic conditions, they also have access to 

the data on which the reconstructions were 
based. The hope is that new improved 
interpretalive methods will be applied to 

the rich PAGES data legacy in years to come. 
A key co PAGES data management suc­

cess has been the community develop­
mentofhighly useful tools for data brows­
ing, access and l1l<ln ipu lation. Several data 
co-operatives ha ve developed software 
tools widely used by their colleagues for 
specific types of data. The lnte rnational 
Tree-Ring Data Bank (rmos), for exam­
ple, has deve loped a suite of tools that 
serve as incentives for putting tree-ring 
data into a common format. Simi larly, the 
development of the impressive globa l fos­
sil pollen data bases has been hastened by 
widclyadopted tools provided by E. Grimm 
and J. Keltner. In order to provide easy 
browsing and access of all data types a 
WOC-A tcam Icd by W. Gross developed the 
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PaleoVu tool (Figure 2, below). This Glll 
(graphical user interface) tool, ava ilable to 
run on most desktop persona l com puters 
avlacor \Vindows), allows the lIser rosearch 
WOC-I\ holdings of time slice (e.g., mapped 
paleoclimate or vegeta tion) or time series 
data. to plot the data for comparison with 
other maps/series, and then output the 
data inane of seve ral convenient formats. 
User feedback goes into making these, as 
we ll as other wols distributed by the WDC-

1\, ever-bencr incentives to achieve greater 
participation and more numerous data con­
tributions. 

Another incentive that has been deve~ 

loped is the "IGUP PAGEsf\oVorld Data Ccn­
ter-A for Paleocl imawlogy Dam Contribu­
tion Series." This recently implemented 
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Figure 2. A range of software tools. including PaleoVu, are available from the WDC-A that make ] 
the browsing and accessing of paleoenvironmemal data easy. The avai labi li ty of tools ~ 

and data over the Internet and by diskette ensures that no one is excluded from the 
world of PAGES data sharing. 

Figure I. The woe-A for 
Paleoclimatology 
serves to co-ordi~ 
nate and integrate 
data activities (rom a 
wide range of indi­
viduals, groups and 
nations. Thus, the 
credit for the PAGES 

data management 
success goes to 
paleoenvironmental 
scientists around the 
world. 

data publica tion se ries gives conrribuwrs 
and data~use rs unique citations for data­
sets, which are often more complete or up­
dated from those published in the scienti­
fic literature. Peer-review is effectively 
provided by the data contribu tion proto­
cols SCt lip for each type of data by experts 
in that area of rhe science. The data contri­
bution series wi ll he lp to make it precisely 
clear which datasets arc used in future 
research e fforts , and also ensure that con­
tributors get cred it for the use ofrheir data. 
Finally, the contribution series e levates 
the statlls and usa bility of data significant­
ly as the scientific research comm unity 
moves to electronic publishing. In the fu­
ture, hypertcxt links between papers and 
data will resul t in cross-referencing to fu­
ture papers (linked in a two-way manner 
back ro the data) as well as past pl:lperS, in 
essence providing data users with the most 
comprehcnsive data documentmion pos­
sible . 

Much of the overall success ofdle woc­
A/PAU ES relationship can be attributed w 
the close partne rship between scientists 
and data managers. The hope is that this 
partnership wi ll serve as a Illodel for other 
ICSlJ efforts to make data management more 
responsive to the needs of the scientists 
who ultimately collect and quality control 
the data. 'fhe partnership also serves to 

bring scientists from all parts of the world 
into the data and information sharing are­
na. Constant close interactions with the 
internat ional science community wi ll en­
sure that the success of the WDC-NPAGES 

partne rship continues to grow in rhe fu­
ture. 

Jonathan Overpecl<, Robert Webb, and 
David Anderson, World Data Center-A for 
Paleodimatology, NOM National Geophysical Data 
Center, Boulder Colorado 80303 USA. 
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Other Meetings 
Only fIleetings marked with· are OpCll for 01/ 

scientists to attend. Ail other meetings are by 
invitation only 
September, Flrenze, Italy 
GCTE Wheat Network Workshop. 
John ft/gram, CCTIi. F oells3 Office, CelJterjorEc%gyolld 
Hydrology, Aloeleoll B"Hdhlg, Crowmorsh, Cif/art!, 
Walling/ord OXIO 88B, UK. Fox: (+44-149/) 692 
313, E-lIloil:j.ingmm@ion.nc.uk 

September. Hawaii, USA 
PACES-CLlVAR Annual Records of Tropical Systems 
(ARTS) Workshop. 
1E. Cote, fN.\']"AAH, UlliVl!rsityofColorodo, Compus Box 
450, BOlllderC080309, U.l'A. Fox:{+1-303) 4926388, 
F.-mail: coleje@sPOI.colorodo.edu 
7-18 September, Durham NH, USA 
SARCS/LUCC Southeast Asia Modelling Workshop. 
Aml/dor Argete, SAHr.s Secreloriof, BONgkok, ThailOlld. 
Fox: (+66-2) 255 4967, E-lIIoil: fllltodm@sI0l1.or.lh 
12-13 September, Bergen, Norway 
JGOFS Executive Meeting. 
Roger Hallsoll, JGOFS Core Projecl Office, Ceu/tr for 
Studies of EllviromJlelJ1 {/lid ResolJrces, High Tec!lfIololfj 
Celllre, Ulliversity of Bergm, N-5020 Bergm, Norway. 
Fox: (+47-55) 324 801, E-11IIJiI:jgojs@lJ;b.llo 
12-15 September, Paris, France 
PAGES PEP III (Pole-Equator-Pole Afro-European 
Palaeodimatic Transect) Workshop. 
Frollfoise Cosse, Laboraloire d'Hydrologie el de Cio­
ch;mie Isolopiqlle, lI"iveni/tf de POri.f Slid, Bnlill/ml 
504, Onoy, Cedex 91405, Frallce. Fox: (+33-1) 64 46 
5938, E-IIlail: gosse@geophy.geol.lI-pslldjr 
14-18 September, Castle Thurnau, Germany 
Symposium on "Water Flux Regulation in Forest 
Stands" in co-operation with I'.UKOFI.\JX/IIAUc/lIITOK. 
14-20 September, Berlin, Germany 
GCTE Synthesis Workshop 1. 
Will Ste/fm, GCTE Core Project Office, CSINO, Division of 
Wildlifeolld Ecololfj, PO Box 84, LYllenolll ACT2602, 
AlIslralio. Fox: (+61-6) 241 2362, E-lIIoil: 
w.sle/fell@dwe.cs;ro.ofl 
16-17 September, Boulder CO, USA 
TEACOM-APN Workshop on Regional Climate Mo­
delling. 
COlJgbilf Fu, LoboralOfY ofClimole Reseorch,llIsli//I/eof 
Atmospheric Physics, Chillese Acodemy of Scimces, Bei­
jillg 100029, P.R. ofChi/lo. Fox: (+86-10) 62045230. 
E-l1Ioil:fcb@ost590.lea.oc.C1I ' 

18 September, Washington DC, USA 
6th START Bureau meeting. 
IlIlemoliollal STA RT Secre/o riot, SlIite 200, 2000 Florida 
Avetllle, NW, W(lshillgtOll, DC 20009, USA. Fox: (+1-
202) 4575859, E-lIIoil: slart@dis.slolt.org 

19-21 September, Washington DC, USA 
I OthSTARTScientific Steering Committee Meeting. 
IlItemolionol START Secrelarial, Suile 200, 2000 F lorido 
Avtlllle, MV, lVoshitlg/oll, DG 20009, USA. Fox: (+1-
202) 457 5859, E-moil.· stort@dis.stort.org 
21-27 September, Washington DC, USA 
ICSU Exeeurive Board Meeting, ICSU General Com­
mittee Mceting, ICSU Scicnce Symposium and ICSU 
General Assembly. 
24-25 September, Paris, France 
DIS Foclls 1: 3 rd High Resolution Satellite Data 
meeting. 
Ccrard Sujwoch,IGIJI'-DlsOffice, 42 AvelJlle C. Coriolis, 
F-310S7 TOlllouse, Frtlllce. Fox: (+3.1) 61 078589, E -
1II0il: gerord.sz.ejwoch@igbp.CJJnll.llleteojr 
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23-28 September, Paris, France 
23th Session of the Intergovernmental Council with 
BAHC participation. 
(W,.:SW, 7 Plocede FOIl/moy, 75352 PorisCedex07-SP, 
Frallce. Fox: (+33-1) 45 67 1690 
25-28 September, Toledo, Spain 
START/ENRICH Mediterranean Meeting. 
ie(lIl-LolI;.r FellollJ,AIEDlAs-FRANc,.;, r:NES, BP 2102,18, 
Av. Edouord Belill, 31055 TOlllolIse Cedex, Frollce. 
Fox: (+33) 61 28 29 OS, E-lIIoil: 
fellolls@medios.cst.CIIcsjr 
TBA, Nairobi, Kenya 
P AGl\s/IAEA/wMO/~ART Workshop on African Con rri­
bution to Global Nenvork of Isotopes in Precipita­
tion (GNIP). 
Eric Ododo, Dep0l1meflt of Ceololfj, Ulliversily of Noi­
robi, Nairobi, KellYo. Fox: (+254-2) 449539/446/38, 
E-moil: od(ldo@lIollgeol.rio.org 
October, Honolulu HI, USA 
NOAA/IGP/STAKT-APN Preparatory meeting for Asia/ 
Pacific Regional ENSO Pilot Activities (tentative). 
Goudyce Glar/:, NOAA. Fox: (+1-301) 427 2082, E-moil: 
clork@ogp.llo(Jo.gov 
1-4 October, Victoria FaUs, Zimbabwe 
Workshop on Reducing Climate-Related Vulnera­
bility in Southern Africa. 
COlldyce Glar/:, NOAA. Fox: (+ 1-301) 427 2082, E-IIIoil: 
c/ork@ogp.llooa.gov 
7-9 October, lspra, Italy 
GLOBEC Small Pelagic Fishes and Climate Change, 
Modelling Workshop. 
Liz Gross, SCOR, Departmelll of Eorlh Olft! PIOIltlary 
Scimce.r, Johlls Hopkit1s University, Bollimore, AID 
21218, USA. Fox: (+1-410) 516 4019, E-moil: 
scot@jhll.edll 
11 October, Barcelona, Spain 
LUCC Core Project Office Inauguration. 
Corolille NIII]CS, LUCC Core Projec/ Office, IlIs/itlll Car-
10griJjicde CnlalullYo, Parcde MOlltjUfC, E-08038 Bor­
ceIOIlO, Spaill. F(lx: (+34-3) 426 7442, E-11I(1i/.· 
corolil1l!ll@icc.cs 
14-18 October, Lagos, Nigeria 
JOintJGOFs/LOICZ Continental Margins Task Team 
Workshop on Biogeochemical Budget for Coastal 
Oceans, Nigeria. To be held concurrently with IOc! 
JGOFS/LOICZ joint planning meeting for the second 
IOCEA cruise in the Gulf ofGuinca. 
I.OICZ Core Projecl Office, Nelher/(I11dr 11Ist;llI/e for Sea 
Reseorch, PO Box 59, 1790 AB Dell Bllrg - Texel, The 
Netherlands. Te{ (+31-222) 369404, Fox: (+31-222) 
369430, E-llIoil: LOICZ@lIioz.1l1 
14-18 October, Bangkok, Thailand 
SAKCS Database Workshop. 
101iya BOOfJjowat, START-SEA RRC IlIlerim Director. Fox: 
(+66-2) 251 2951, E-IIIoil: bjmiyo@llelselv.chula.oc.lh 
16-22 October, Batemans Bay, Australia 
GCTE Focus 2 Workshop 00 Plant Dispersal and 
Migration in Response [0 Climate Change. 
LOll Pilelka, Ecological Sludies Program, Electric Power 
Reseorch Inslilllle, USA. Fox: (+1 -415) 855 2950, E-
1II0il: Ipi/elko@epdllel.epri.c(J1Il 
18-23 October, Seoul, Korea 
IGDP Officers Meeting. 
21-24 October, Paris, France 
GCTE Foci 3 and 4/scopr,/D1VERsITAs/EU-TERI/TSBF 
Collaborative Programme Workshop Thc Func­
tional Role of Soil Biota under Global Change: An 
Ecosystem-level Perspective. 
Luc Allbodie, Ecole Non}Jole Supirieure, (:NRS-URA 2S8, 
Loborotoire d'Ecologie, 46 Rile d'Ulm, 75230 Poris 
Cedex 05, Frallce. Fox: (+3.1-1) 44323835 
22-24 October, Chicago, USA 
InternationalIGAC-TRAGEX Workshop. 
Keith Smilh, fER'!!, Ihlwers;/yofEdi"burgh, lVesl Moills 
Rood, EdiJlbllrgh EH9 3JG, UK. Fox: (+44-I3I) 667 

2601, E-moil: k.o.smitn@ed.ac.llk 
T hird week October 
-SAltCS Coastal Zone Open Science Meeting. 
Amodor Algele, SAR • .s Secrelodat, B(lllgkok, Thailanti. 
Fox: (+66-2) 255 4967, E-mail: olJlodo/@s/art.oOn 
26-30 October, Hanoi, Viemam 
SARcs/W()'I·Ho/r.olcz Workshop "Integrated socio­
economic and biophysical modelling". 
LO/Cl Core ProjeclOffice, Netherlollds IlIstilll/e for Sea 
Reseorch, PO Box 59, 1790 AB Dell Bmg - Texel, The 
Netner/ollds. TeI: (+31-222) 369404, Fox: (+31-222) 
369430, E-moil: LOICZ@l1ioz.1I1 
29-31 October, Kyoto, Japan 
- Inte rnational Conference on Water Resources and 
Environmental Research "Towardsthc2 1 stCemu­
ry". 
30 October-l November, Hanoi, Vietnam 
9th SARCS Meeting. 
AII/odor Alge/e, SAR(~~' Secretoriot, Ballgkok, Thai/mll/. 
Fox: (+66-2) 255 4967, E-moil: omodot@slart.or.lh 
OctoberlNovember, Durham NC, USA 
(;cn; Focus I Workshop: FACE Tcchnologies: Ob­

jectives, Approachcs, Progress. 
BoydSlmill, Dllke Ullivenity, BOIOlly/Phytotroll Bllild­
ing, PO Box 90340, Durhom NC 27708-0.140, USA. 
Fox: (+1-919) 660 742S. 

November, Delhi, India 
GCTE Rice Network Business Meeting, at the Inter­
national Crop Science Congress. 
Johll Sheehy, GCTE Rice Network Leoder, ftllentotiollOI 
Rice Reseorch lustilute, PO Box 933, 1099 Afollila, 
Philippillcs. Fox: (+63-2) 817 8470, E-mail: 
jsneehy@irri.cgllet.com 

November, Manila, Philippines 
SARCS Grccnhouse Gas Research SYn£hesis Work­
shop (temati ve). 
Amodor Argele, SARCS SecretOfia/, BOlIgkok, TnoilOful. 
/fox: (+66-2) 255 4967, E-moi/.· OIflOdOl@stort.or.ln 

November, TBA 
Micro Workshop on Miombo Wood lands Transect 
Project (tema ti ve). 
Eric Ododo, Deparlmenl of Ceololfj, Ulliversity of Noi­
robi, KellYo. Fox: (+254-2) 449 539, E-IIIoil: 
pogesllbo@fonJl-lIet.colfI 

4-5 November, Seoul, Korea 
6th TI,ACO~I Meeting. 
COlIgbill FII,LoboratoryofClimole Researcn, IlIs/illl/eof 
Atmosplmic Physic.f, Chillese Acodemy 01 Scimces, Bei­
jillg 100029, P.R. of Chillo. Fox: (+86-10) 204 .,230, 
E-lfIoil:/llcb@bepc2.ihep.oc.C1I 

4-7 November 1996, Kyoto, Japan 
-BAHC-LuccJoint Inter-Core Project Symposium on 
Interactions between the H ydrological Cyclc and 
Land Use/Cover. 
Dr. M. SlIgila, ElJvirollmelllol R£seOfrh Cmter, Ulliver­
sity ofnllkllbo, Ibomki 305, Jopall. Tel: (+81-298) 53-
2537, Fox: (+81-298) 53 2530, E-m(Jil.· BAHC­
LUCC@erc2.slliri.tsukllbo.ocjp 

4-9 November, Lima, Peru 
GCTE Potato Network International Training Work­
shop and GCTE Cassava Network Launch. 
Johlllllgram, GI.7H Focus 3 Office, CmtCljor EcololfjolJ(/ 
Hydrololfj, Alae/eoll Bllildillg, Crowlflorsh, GiJlord, 
W(Jl/illJ!/ord OXIO 8BB, UK. Fox: (+44-/491) 692 
313, E-moil:j.illgrolll@io!t.ac.llk 

8-9 November, Kyoto, Japan 
TEACOM Workshop on Land Usc in East Asia. 
Dellllis Ojima, NRliL, Colorado St(J1e {"livenily, USA. 
Fox: (+1-970) 491 1965, E-moil: 
dellllis@,lrc/.colostote.edll 
10-12 November, Beijing, P.R. of China 
Chinese IlMIC Workshop 
11-13 November, Baltimore MD, USA 
CLOBEC Scientific Steering Committee Meeting. 
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Liz Gross, ScaR, Dep0l1111ellt Of F.{JI1h (flU/ PlaNetary 
Scimres, JohJls flopkills UJJiversit)" Bo//imon:, j}/D 
21218, USA. Fax: (+1-410) 516 4019, H-Inail: 
sr:or@j/m.edll 
12-15 November, Santa Barbara CA, USA 
GCTE Synthesis Workshop 2. 
IVil! S/e!!ell, (;cn Core Projert Office, CSlRO Divi.fioll of 
lVildlijealJd Emlogy, PO Box 84, LYlIehalll, .4CT2602, 
AlIstralio. Fax: (+6/-1) 241 2362, F.-/lJail: 
wls@dJl:dwe.rsiro.oll. 
13-15 November, Toulouse, France 
DlS Focus I: Fire Working Group Meeting 
GErard Sztjwach, f(;J/I'-!J/S O/lIre, 42 AVClllleG. Coriolis, 
1'-31057 TOlllolIse, Frallce. Fax: (+33) 61 078589, E­
mail: Kerarrl.sztjwach@igbp.ml7l1.lIIeteojr 
20 November, Cairo, Egypt 
Present-Day Desert and Paleomonsoons: Record 
from the Eastern Sahara. Symposium on ocearsion 
of the Centennial of the Egyptian Geological Sur­
vey. 
8tefaIJ Kroepe/ill, lNQIlA-I'AGf:S P(l/eOI1l0JISO()I/S Project, 
Free Ulliversity of Berlill, Podbielskiallee 62, 14195 
Bedill, Cerllloll),. Fr1.\': (+49-30) 841 00363, F-fIIail: 
skroe®Zedatjll-berlill.de 
25·29 November, New Delhi, India 
START/APN/lHDP/GC'I'E Workshop on Human Dimen­
sions of Global Environmental Change in Asia, 
A.P. hlitra, S,I,WXW, NaJi()ll{(1 Ph-q'cial l,abomtory, flil/­
side Road, New De/hi 110 112, IlJdia. Fax: (+91-11) 
.5752678, [<>",ail: rrplllitra@doe.emet.ill 
26-29 November, Wageningen, Netherlands 
Impacts of Global Change on Tree Physiology and 
Forest Ecosystems, 
G.ll1.J. No/mm, DLO Ills/illltefor Fo/Y!.\'1ry anrl Nature 
Research, PO Box 23, 6700 AA WaKe/linKell, Nether­
Ill/Iris. Fa.,': (+3/-317) 424 988, E-mail: 
g.lIIj.lIJohn!ll@iblJ.dlo.lJ! 
November/December, TBA 
DIS Focus I: Soils WG meeting. 
December, TBA 
SARCS/LUCC Synthesis Workshop (tentative), 
Amodor A/gete, SANGS Snreltlriat, Ballgkok, Thailallr/. 
Frrx: (+66-2) 25.') 4967, E-mai!: amado/@s/ort.oJ:lh 
December, TBA 
Workshop of ]GOFS Task Team on Synthesis and 
ivlodelling, 
TrevorP/ttIl, Ber/fimII/J.'iIitlflt'ofOr:erlllogmphy, PO Box 
1006, Drrr/lIJollth, NS B2Y 4A2, Cal/ada. Fax: (+1-
9(2) 426 9388, R-lIIail: tplatt@ac.drd.ca 
December, TBA 
Workshop on Kalahari Ecosystems '1 'ransect (tenta­
tive), 
Robnt Scholes, CSIR, SOIl/h Africa. Ft/X: (+27-12) 841 
2689, /i-llIail: bscholes@csil:Co.za 
2-5 December, Bogor, Indonesia 
START/WCRP/GCTE Climate Variability and Rice Pro­
duction Workshop. 
Will Stef/etI , (;r.m Core Projer.t pf!ia, (.'S/N.O, DivisioN of 
Wildlife and Emlof!J', PO Box 84, L)'IJehallJ, .4C1' 2602, 
Allstralia. Fax: (+61-f) 241 2362, R-mail: 
ru>!s@cbr.dwe,{:riro.all. 
2-6 December, Melbourne, Australia 
SI'ARC 1st General Assembly on Stratospheric Proc­
esses and their Role in Climate. 
Davirl Karo~)', SPARC 96, CRCfor SlliJ/eteorology, 
Building 70, AIOllash (l!Jivenity, r:JtI)'toll, VIe 3168, 
A IIstmlia. E-lIIail: sparc96@vo/tex.shlll.1JJ0I/osh.edll.all 
Late 96/early 97, TBA 
Land Use and Climate Impacts on Fluvial Systems 
Workshop, 
Robnt W{IS.\·OIl, Reset/rch Sdwol of Paf'ific Stl/rlies, AII­
stmliall NatiOlJflI UJliversi(I', Ctwben'l, AJlslmliu. Fox: 
(+61-6) 249 3770, E-mail: robn1.wrlsSOIl@fllJlI.erlUJllI 
Late 96fearly 97, TBA 
The Use of Stable Isotopes in selected Palcoar­
chives \Vorkshop. 
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FrrJllk Oltljield, I'M:!';S Core ProjectOJlia, Biirtllplalz 2, 
3011 Berm, Swi/',urftlllr/. Fax: (+41-3/) 312 3168, E­
IIIail: pages@lIbee/{I.{I"ibe.ch 
Late 96/early 97, TBA 
Paleorecords, in speleothems Workshop, 
Frtlllk Olrljielr/, 1',1(,'/';.\' Core Projec/Offiu, BiireJlplalz 2, 
3011 BerlJe, SfJ.!.,i/,.:;edollti. Fax: (+4/~31) 312 3168, E­
lfIai!: pages@lIbee/II.1fIJi/Je.ch 

1997 

TBA, Aeera, Ghana 
START/KAF Workshop on Land Use/Land Cover 
Change in Northern Africa (tentative), 
C.T. AYKepoIIK, Ulliversit)'ofGhalla-I.egoJ/, Fax:(+233-
32) 500310., A-muil: rSOlI@J/l:;.co11J.gh 
TBA, Santa Barbara CA, USA 
Joint IGBP-BAHC/OCTE/DIS Workshop on Large-scale 
Pattern and Process in Root System Structure and 
Dynamics. 
IJhaskar ChOllrlhl(l)', N/1Sfl-GSFC, Code 974, Gretllbe/t, 
AID 20771, USA. Fax: (+1-301) 2861758 aJld C/"1s 
Field, Camegie illstitlltioll 0fWashiNg/oJJ, StrllljrmlCA, 
USA. Fax: (+1-41S) 325 6857 
6-10 January, Lima, Peru 
(;CTE Potato Network international training work­
shop and GCTE Cassava Network Launch, Interna­
tional Potato Center (CIP) .. 
John I"gmllJ, (;{:n-: FoC/ls 3 OffiCCl~ Cellter/or Ecolof!Y 
flNd Hydrolof!J', if/ae/eOIJ Buildillg, Cro'{i!)I!MrSn Gifford, 
Wal/illgford, OXIO 8IJB, Ullited KillKdoJlJ. Fax: (+44-
1491) 692313, E-lJllIiI:j.illgmlll@ion.ac.llk 
8-9 January, Reduit, Mauritius 
SNiCOJ'lJ/IGAC Workshop on Aerosol, Biomass Burn­
ing and Acid Rain. 
A .P. if! itm, .\·ilS(.'(W, N atiol/ol Phsycia I LabomtolY, H if/­
.ride Road, New Delhi llO ll2, INdia. Fax: (+91-11) 
5752678, E-mail: opllli/m@doe.emet.i1l 
10 January, Reduit, Mauritius 
4th SASCOM Meeting. 
A.P. illitm, JilSCOJ', NatioJlal Phsyciul LabomtOlY, Hil/­
side Road, New Delhi 110 112, india. Fax: (+91-11) 
5752678, E-mail: apmitm@doe.emel.i1J 
11-22 January, Siwa Oasis, Egypt 
INQI.!A-IW;ES Workshop Oil Continental Signals of 
Paleomonsoon Dynamics inAfrica: Interhemispher­
ic Perspectives. 
Slefall Kroepdill, lNQf/'!-I'AW-:S PaleollJoflsoOlJS Project, 
Free Ulliversily of Bedill, PodbieMitlflee 62, 1419.5 
Bedill, Cerl1l{llI)'. Fax: (+49-30) 841 00363, E-mail: 
skroe@zedo/.fu-berlill.de 
21-23 January, Santa Barbara CA, USA 
DIS Focus 1: Land Cover Working Group lVJceting. 
AlrJll Be/ward, Spuce Applicatiolls butilll/e, ilfrJllitoriJlg 
ofTmpiml Vegemtioll, 10i1}t Research CeJI/re of the CEC, 
BuildilJg44, 1-21020 IIpm, V(lrt'se, Im~)', 
30.January-1 February, Potsdam, Germany 
ExCom Meeting llA]-[C ssc, 
1(;l1l'-flMfC Core Project Office, I11stil/l/e for Clim{Jte [111-

pact ResmrcH, PO Box 601203, D-14412 Po/sdolJl, 
Gmllall)'. Fox: (+49-331) 288 2.147 

TBA,Japan 
GCTI': Rice Network: FACE and TGT (Temperature 
Gradient Tunnel) COl Planning Workshop. 
K. Kobfl),ashi, N(ltirJ//{/1 Institllte of Agro-EflViro/llJJeJI­
ml Seiewe, TSIl!.'I(ba, Ibal'llki 30S, Japal}. F(I"": (+81-
298) 38 821 I, E-mail: daslllaJl@llioes.affrc.gojp 
24-28 February, Norwich, lJK 
12 rh SC-IGBP l'vIeeting. 
10·13 February, Honolulu HI, USA 
WCRP/lGBP Joint LSP-SVAT and Hydrology Work­
shop, 
Piers Sellers, NII/iollal Aerollfllltics alld Spare ;lthlliltis­
/ratioll (NilS,I), Corldan/Spare FlightCeI//eI; Code 624, 
Hyrlrologiml Sdmces BraNch, GreeJI;'e/t, tiff) 20771, 

USA, Fax: (+1-301) 286 0239, E-mail: 
piers@illlogt!JI.f:,rsjC.II{JSII.gov 
12-15 February, Santa Barbara CA, USA 
11,\11(; Focus I SVAT Workshop. 
S/evm R1IIllJilJf.{, School of Forestry, MOlltUJ/a Forest alld 
COllServalioll Iixpnilllmt Smtioll, Ulliversily of tfJOJJ­

/mw, .MTS9812-J063, USA. Fax: (+1-.'/04) 9822137, 
R-/IIail: sW/@lItsg.lllllt.edll 
17-19 February, Cotonou, Benin 
START!WCRP/SCOWAR (ICSlI) Workshop on Climate 
Variability, Water and Agriculture in Sub-Saharan 
Africa: Food Security Issues (tentative). 
Abe/ Afourla. Fax: (+229) 30 08 39 
March, Kathmandu, Nepal 
SA'>COM Meeting on Dynamics of Land Use/Land 
cover Change in the Hindu Kush-llimalayas(tcnta­
tive). 
Usa Gralllll!ich, IJlstitllte for/he S/lIdy of Plallet Emth, 
Ulliversil)' of Alizolla, T/fc.\·oll AR 8574.'/, USA. Fax: 
(+ I -520) 6215004,E-mai!:grollllllich@ltn:flI1Z0Iltl.edll 
March, Tucson AZ, USA 
DJS F oeus 1: Soils Pedo Transfer F unction meeting. 
SOl'J'o.rh Soroosnitlll, Dept. of Hydrology alld WrIter Re­
SOIIlTes, UlliversityofArizol1l1, TfIt:wlI,AZ87521, USA. 
F(lx:(+1-602)6211422 
3·12 March, Nairobi, Kenya 
African GAI~I/START Ivlodelling Workshop. 
DOFk Srlh{JgialJ, (;11/,1/ T(lsk Force Offire, 1 flsti/llte for the 
Stlldj' of Em1h Ocetll/s tllld Span:, Ulliver.rily of New 
Hompshire, MOI:;e Hal!, 39 College Road, Durham, NH 
03824-352S, U/jA. Ft/x: (+1-603) 862 1915, F.-m(lil: 
gailll@lI11h.edll 
4-6 March, Barcelona, Spain 
8th IGBr-D1S Scientific Steering Committee Meet­
ing. 
GirrJrdSztj'{i!)ach, IWJI'-lJIsOffice, 42 livelllleG, Corioli~, 
F-31057 TOfflollse, Fnl11cc. Fax: (+33) 61 078589, E­
mail: gerarrl.szejwach@iglJp.ml. .... meteojr 

17-21 March, Cape Town, South Africa 
Climate Change Impact Assessment 'Workshop for 
Africa. 
illtematiollalsT,lRT 8ecretmiat, 8" ite 200, 2000 FIOI1da 
Avell/(e, NW, WllshiNgtoll, DC 20009, USA, Fax: (+1-
2(2) 4575859, E-"'Ilil: s/IIJ1@dis.stor/.OIg 
March/April, TBA 
J(;AC Conference on "Glohal Measurement Systems 
for Tropospheric Composition", 
April, Boulder CO, USA 
Dls/wDe: Data Management Requirement Work­
shop, 
.frJl/llth(ll1 Ovnped:, Paleodi11lt//olog), ProgmJllme, Na­
tiollal Geophysical Dolo Cm/erE/CC, NatiollalOceaJlir: 
mu! Atmosphere Arllllillistmtiml (NO,\,I), 325 Broadway, 
BOflldn; CO 80303-3328, U,SA. Fax: (+1-303) 497 
6513, E-JJ1ail:jto@J11ail.llgr/c.lwoa.gov 
April, Bogor, Indonesia 
GCTE Activity 3.4 Workshop: Complex Agroecosys­
tems - "Time Zero" Workshop. 
.fohn ValJdenIJeer, DivisiON of BiologiC(J1 Scifllces, Ulli­
versilJ' ofjJlichigall, fill" Arbor, iJlirhiKolJ 48109, USA. 
Fax: (+1-313) 747 0844, E-mail: 
John. valldemJeer@lIl11,re.ltlllich.edll 
April, Arizona, USA 
GCTE Wheat Network Workshop. 
JohJlIlIgrrJ1I1, CCTE Foms 3 Officer, Cmterfor Ecolog)' 
rllJd HJ'dmlogy, Mm/eall Buildillg, Cmwmarsh Gifford, 
Wrdlil1gforti, OX10 8BB, United Killgr/oJII. Fax: (+44-
1491) 692313, E-muil:j.illgnJllJ@ioh.ac.uk 
1·3 April, Barcelona, Spain 
(;'\IJ'lJ Task Force {\·feeting 
Dork Sahagiall, OAJ.Il Task Force Office, IlIstitute for/he 
Stllr/), of EflIth Orer"'.' IlIId Space, UIII'fJers;ty of NCm' 
Hampshire, il/orse Hall, 39 College Rr)ad, DllrHom, NH 
03824-3525, USA. Fax: (+1-6(}3) 862 1915, E-mail: 
KoiJJ1@ullh.edu 
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14·1B April, Utrecht, NClherlands 
GCTESoil Erosion Network Water Erosion at Catch­
mentScale Model Comparison and Sensitivity Ana­
lys is Workshop . 
Clmsrifltl Vulelllill, 011..1'1'0,11, IlIstitute Fmflfui.dtr Rv.luf'­

che Scim/ijiqlle pour le IJive/oppelllelll ell CoopirO/iON, 
BP 11416, Niumey, Niger. Fux:{+227) 722804 

23 April-3 May, Rabut, Morocco 
lABS 5th Scientific Assembly, Workshop Wl: Scal­
ing Issues in the Coupling of Hydrological and 
Atmuspheric Models. 
17-19 May, Argyll, Scotland (UK) 
JGOFS Scientific Steering Committee Meeting. 
Roger HflIISOI1, JGOPS Core Projecl Office, Gmler for 
Sllfdies ofEllvirollllU1Ilflfld Resollrces, High Tcdltlology 
Celllre, U1Iiversity of Belgm, N-5020 Bergell, NOlwoy. 
Fox: (+47-55) 324 801, E-moil:jgofS@lIib.llo 
20-22 May, Toronto, Canada 
Joint IGAC-SPARC Conference on Global Measure­
ment Systems for Atmospheric Composition. 
20-26 May, Argyll, Scotland (UK) 
JGOFS Symposium on Synthesis and Modelling. 
'f'rroor Platt, Bedford I Hs/i/lI/eojOCtr(lNogl'tlp/I)', PO !Jar 

1006, Dnrllllolllh, NS B2Y 4A 2, COllada. Fax: (+ 1-
902) 4269388, E-m(lil: Iplalf@ac.dol.co or: Grnlmm 
Shimmield, DllIISlfl/ftloge Mmille l.oborofOry, PO Box 
3, OM", Argyll, Scot/all(/' " ox: (+44-1611) 65518, E­
moil: g.sltimmield@ed.rlc.llk 
28-30 May, Missoula MT, USA 
HAHG ssc-Mc::c::tin~. 

8,lfI(; Core Project Office, Polsd(JffI '"slilllle for Climate 
ImpacI Research, PO Ho.\· 60/ 203, 14412 Polsdalll, 
Ge/'llltJlly. Pax:( +49-331) 2882547, E-lIIail:/JahC@pik­
porsduIff.rie 
June, Potsdam, Germany 
Net Primary Productivity Model lntercomparison 
workshop. 
Dori: Snhagiml, GAlM Tt/si: Fone Offia, IIIS/fillle forthe 
S/IIdy of F.orlh Oceans alld SP(lce, Ulliversity of New 
Hampshire, Alnrse Hall, 39 College Road, Dllrholll, NH 
0.1824-3525, USA. Fax: (+1-603) 862 1915, E-lIIaih 
goil1l@rlllh.edll 
June/July, TBA 
Joint NAFCOlll/SAFCOIII Meeting: 5th NAI'COlll Meet­
ing and 6th SM'OOM Meering (lencacive). 

Cory Fleming, International STAItTSeerc::rariat. Fax: 
(+ 1-202) 45758.'>9, E-mail: cfleming@dis.starr.org 
June/July, Lake Tahoe NV, USA 
G<:rE Focus I Workshop: Comparative Ana[ysis o( 
Forest Res ponses to Atmospheric COt Increase and 
Global Environmental C hange. 
/JoydSlmill, Duke Ulliversi(y, /Jol(Jlly/Pllj'lo/r'Oll Build­
iNg, PO Box 90340, /)lIrham Ne 27708-0340, USA. 
rn.\·: (+1·919) 660 7425. 
July, Birmensdorf, Swiw.erland 
Gcn: Focus Z Workshop on Comparison of Fmesr 
Patch tI.'lodels. 
Dr Hamld BlIglIIOlJII, Po/sdam 11Istitlll~ for GlilllfJ/e 
ImpflcI Reseflrch, PO Box 60120.1, (TelegrafeJIberg), D­
/4412 Poudalll, GerlllflflY. Fax: (+49 • .131) 288 2600, 
E -fllflil: bllglllO IIII@pil:-POISr/(III1.de 
1-9 July, Melbourne, A ustralia 
Joint lGAc/GCTE Symposium: Closing the Budgets of 
COl' CH~ and Np. Symposium 22 at the 1I\~1AS/ 
IAI'SO General Assembly on Earth, Ocean, AmlOS­
phcre: Forces for change. 
p J. Fms~r, CJ'f RO Dioi$iOfl of A/lllospheric R~s~ar£h, 

P/Tvale Bag No.l. A/onlialloc, Vic/mia 3195, AIIs/mlin. 
F(Jx: (+61-3) 586 7600, 1<;'1110;1: pjj@dar.csiro.oll 
I/lforl/lalio/l for Ihe lAMAS IlsSt!mbly 011 hlfp:/! 
www.dar.csiro.oll/pllb/evelll.r/osselllblies/iJljo.hlml 
13-19 July, S uva, Fiji 
S'l'AItT Planning Meeting for Oceania (tcntative). 
August, Longyearbyen, Svalbard 
JGofs$ymposium on Photo!yothesis Measurement. 
Egil Snkslroflg, Trolldhe;1I/ /Jiological/}iflfioll, h,s/illlle 
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for Mar;'Je BiochemisllY, (Jlliversity of TrOlldheilll, Er· 
lingSktJkkesgl. 47, N-7013 J'nuulheim-Nof1h, NOfU'ay. 
Pa.\": (+47) 7359 1597, E-lIIail: 
egil.sakshflllg@vIll.llllil.IIO 
24-30 August, KrasnoYllrsJ" Russia 
l'AGES/GCn: Workshop on Spatial-Temporal Dimen­
sons of High Latitude Ecosystem Changes. 
Eugene A. Vaganov, Institute of Forest SB RAS, 
Akademogorok, Krasnoyarsk, 660036 Russia. F<l:x: 
(+7-3912)433686, E-mai l: evag@ifor.krasnoyarsk.su 
September, Manhattan KS, USA 
GCTE Soil Erosion Network Wind Erosion Model 
Com parison and Sensitivity Ana lysis Workshop. 
Chrislioll ValeJIli 11, ORt-,"I'OJ/, IlIslilllle Pm/lfllis de R (!Cher­
che Scit!lllijiqlle pOllrle Diveloppelllmt m Cooptmlioll, 
BP 11416, Niamey, Niger. F(I.'(:{+227) 722804 
14·20 September, Niamey, Niger 
START/UAI1C/GCn: Workshop on Vegetation and the 
Hydrological Cycle in the Sahel. 
Let(1II Oyeoomle, FaCilIty of C"J'Uirollllwllal Sdem:e, 
1I11ivenifJ ofl .ogos, Nigetia. Fox:( +234-1) 822 644, E­
ll/oil: lekOlI@illjow/J.abs.llel 
Octobel', TBA 
JGOI's/LOICZ Continental Margins 'rask Team Work~ 

shop. 
Julie Hull, N/lVA, Ecosystems, 100 AI/rom TelTOct, PO 
Box 11-IIS, Humilton, Nt!fIJlZ,oltllJti Fox:/ +64-7)856 
0151, F.-mail: hall@hamilloll.lliw(l.cri.IJZ 
October, UK 
JOoPS Arabian Sea Synthesis Workshop. 
Peltr flllrkill, Plymouth Irlarille LnoornlolY, Prospl!t'/ 
Place, lVesl Hoe, Plymoulh PL! 3DH, UK. Fax: (+44-
1752) 670 637, E-mail: p.lJllrkill@pml.ac.lli: 
11-13 November, NBgOYfl, Japan 
IGAC/IG[lI' Sympo~ium. 

Hojime AI .. iIl/OIO, 4-6-1 KOlllabll, Mq;llIv-lm, Tokyo 
153, lapoll . Fa,or: (+81-.1) 3481 4562, E-mail: 
mfilllolo@o/lIIchlJl.Ir:<'lsJ.uk-tokyo.flC.jp 
November, TBA 
Fifth Scientific Advisory Council (Vleeting (SAC v). 
IG8PSecreloriaf, The ROY(II Sr.1!edi.rh Academy ofSdt!llces, 
Box 50005, .'1-104 05 Slockholm, Swedel/. /<'11.\':(+46-8) 
/6640." E-mail: sa@igbp.ktio .. re 
TBA 
Synthesis l\keting for the Planning Groupon North 
Atlantic Ocean. 
Mike FashaJII,lalllts ReJlllell Cmlre, Chilworth Resefllrb 
Cell/re, Gommo HOJlse, Chilwor1h, SOlllhalllpfol1 SOl 
7NS, Ux. Fox: (+44·170.1) 767 507, E-mail: 
IIIjj@lIb.lI.wac.ui: 
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First quarter, TBA 
JGoFsTraining Course on Synthesis and Modelling. 
T rerJOr PIa", Bedford bmilll/e ofOculIJogrophy, PO n ox 
1006, Dart111Qutlr, NS B2Y 4A 2, CfIIlfldo. Fox: (+1-
902) 4269.188, £-11/(1;1: Ipltllt@nc.dal.ca 
FebruarylMarch, TBA 
Second GCrI': Science Conference. 
lVill Sleffm, Gcn: Cort PI'Ojet:! Office, CSfRO DivisioN lif 
W;/dli/e fllld £Colog}'. PO Bo.\"84, L)'IIe/wl/I, ACT2602, 
Austrulia. Fox: (+61-1) 241 2362, E·mail: 
wls@cbr.dru!e.csimJIN. 
April, London, UK 
· I'AGES Open Science Meeting. 
Fn11li: Olfljield, I'ttGES Core Proj«t Office, Biirmplan 2. 
3011 Bente, Swifzerfrll/fl. Fox: (+41-.11) 312 3168, E­
IIll1il: pages@lIkcltl.IJllibe.ch 
19-25 August. Seattle WA, USA 
Joint 5th lC;AC Scientific Conference and 9th CACGI' 
Symposium on Global Annospheric Chemistry. 
Pa/ticiaQuitlll, NOAA/PM ELlOCRD, Bllildillg3, 7600 
SOlId PO;1I1 Way NE, SCflflle, IVA 981 15, USA. Fo.\": 
(+1-206) 526 6744, F.-lNoi/:qlJiNIJ@p",e/.llooo.gov 

Publications 
IGBP Report Series 

IGBP Report No.37 
IGlU' Northern EurasiaSwdy: Pospcctus for an Inte~ 

grated G lobal Change Research Project (1996). 
Edited by \V.L. Steffen lInd A.Z. Shvidcnko. Srock­
holm: IGlU', 95pp. 
Uso Grollqvisl, IGBP Secreltiriol, Tlte Royol Swedis 
Academy of ScieJIce, Box 5000$, S-I04 05 Sluckholm, 
Sm'ttlm. 

Programme Elements 

GLOBEC 
Small Pc::\agie Fishes and C limate Change Program. 
Report of the First Plan ning Meeting., La Pal., 
Mexico, 20-24 June 1994 ([ 996). GLOIlEC Report No. 
B.72pp. 
Roger Harris, Choir, Plymoulh MmTlle LnboralOlY, 
ProspecI Place, PlymoJllh PU 3DN, lIK. 
PAGES 
The PAGES/CL1VAR Intersection: Providing the pale­
oclimatic perspective needed to understand climate 
votriabi lity and predictability. Coordinated research 
objccti ves of the International Geosphere-Biosphere 
(IG[II') and World Climate Research (WCRP) Pro­
grammes. Report of a joint IGSP-WCRP Workshop. 
Venice, Italy, November 1994 (1996). Edited by j .­

C. Duplessy and J.T. Overpeck. 48pp. 
PAGF.S Core ProjeclOffice, Biinmplarz 2, CH-3011 
Bem, Sw;tzerlalld. 

National Research 

Netherla nds 
Long-term Perspecrive 1996: Space (or Ecological 
Modernization, Summary (996). Rijswijk: Adviso­
ry Council for Research on Nilture and Envirun­
ment(RMNO), 20pp. (Publ ication RMNO nr.1 [6b, 
1996). 
AdtJisolY Corllletl for Research 011 Nfllllrealld EJlv;rol/­
mt!ll/, PO Box 5306, NL-2280 Nil Rijswijk, The Nelh· 
er/(Jllr/.s. 
Germany 
World in Transition: Ways Towards Global Envi­
ronmental Solutions. Annual Report 1995 of [he 
German Advisory Council on Global Change. (/9%). 

Be rlin: Springer, 235pp. 
GermaN lirlvisory COJllldl 011 (.'lob,,1 t..'1l(mge (1VIWU), 
Secref"ria/ ,,//he Alfred Wegeller- / rwif,,'e Jor Polar 0I1t1 
Mmille ReseOlrh, CO/lll11bu.wl'OjJe, D-27568 Brelller­
!!llVel', Ge17l101IY. 

Related Organisations 
Ecosystem Geography (I 996). By RobertG. Bailey. 
New York: Springer, Z04pp. Ecosystem Geography 
brings the geographer's tools-milJls. scales, bounda­
ries, and units to rhe study of ecosystems. 
Spl'ilrger J1erlag, Heide//Jug Plan .1, D-14197 Ber/;/I, 
Gml/OIIJ. Ptice: US$ 34.50. 
SSRC 
Annual Re port 1994-1995 of the Social Science 
Research Council (1996). I51p[). 
Social Scimce Research Corlflcil, 810 Sevelllh Avt!IJlle, 
New York, NY 10019, lISiL 

Web Pages 
jGOFS 

NC MalaYliia 
UK GER 

http: //a d s.smr . u i b.llo/jgofsl 
jgofs.htm 
hnp:/Iwww.kjc.gov.my/-igbp 
It up://www.ncrc.ae. u k/u kgeroff/ 
welcome.htm 
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