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IMPLEMENTATION PLAN
VERSION 2.0

EXECUTIVE SUMMARY
A. Background
1. Global change

The world today is undergoing a period of rapidngfea Human numbers have increased
dramatically in the past two centuries and theeenarv few land areas of Earth where people do
not live. Their presence and activities have hptbéound effect on the environment of the planet
and its natural ecosystems. Land has been clearedlfivation and livestock. Huge cities and
industrial developments cover large areas. In taederades rapidly increasing waste emissions
from industry have been liberated into the airaatkers, and deposited onto land surfaces. These
waste emissions are having increasingly severedtsga the environment and many are proving
to be health hazards, or are toxic, to people #mef @rganisms. The distributions of natural
ecosystems and their constituent species are aossygichanging, biological diversity seems to
be decreasing, and the climate is being alteredjiog yet more changes so that major agriculture
zones seem to be shifting position. These charrgesoav collectively termed global change.

2. Data needs of scientists



For the last 50 years or so scientists have beawrreasingly aware of global change and its likely
effects, and their consequences for human wellgodihey have begun to investigate the
environmental and ecological processes involvedaugvelop mathematical simulation models
for some of them at scales ranging from the laz#hé planetary. As scientific knowledge has
increased and the effects of global change havaneaore obvious to many, there has been a
call from scientists for more and better data t@bém better scientific understanding of the
processes involved, and the development of improvedels for making more accurate and
reliable forecasts of impending global changesthanl consequences.

3. Data needs of governments

At the same time national economic planners aramures managers, especially in developing
countries, have begun to realise that nationalwehke natural resources, including managed
agricultural ecosystems, have to be used wiselyraadstainable ways if they are going to
continue to support the people. It has become abvirecent years that sustainable use of
renewable natural resources can only be achievbdri is sound understanding of where these
resources are located, their extent, how they iimmcand how they are affected by changing local
circumstances. Consequently, national plannersesuirce managers have been seeking reliable
data and information on which to base national ldgweent policies and strategies, to manage
relevant national programmes, and to achieve tee use and management of national renewable
natural resources including those of managed lavidsh of this information can only be obtained
from scientists through their research programmes.

4. Global Observing System
a. Background

In the last five decades there have been attempt®nitor the global environment and its
components, the best known of which was the GIBbalronment Monitoring System (GEMS)
which involved 23 interactive thematic networksishivas, however, largely financed with
international funds and so lacked the resourcdsvelop to where it could operate in all
geographic regions and cover all the topics deamedssary. Only governments have the technical
and financial means, and the political will, to aertdke planetary scientific observations of the
type, scope and magnitude required to gain sdentiiderstanding of what is involved in global
change. Similarly, only governments have the ressio obtain the data and information
necessary to attain national sustainable developamehthe ability to achieve it, in spite of global
change effects, through implementation of the nigilicies, strategies and actions. Recognition of
the need for good data of the right types by bational planners and scientists, and the growing
realization by governments that they need sourahsfically based environmental and resource
information for national development, have broublese two user groups closer together resulting
in the evolution of a new worldwide system for sfind global change and trying to fathom its
causes and effects. This has become the Globahirig&ystem (GOS).

b. The three Global Observing Systems
GOS is not a functional entity but operates astbsparate but closely related observing systems.
The first, the Global Climate Observing System (&} Q@leals with climate and climate related

aspects of the global environment. The GCOS Seiaeisilocated in the World Meteorological
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Organization (WMO) at Geneva. The second, the GlBbaanographic Observing System
(GOOS), deals with ocean and coastal aspects gigbal environment. The GOOS Secretariat is
located at Paris in the Intergovernmental OceapbgraCommission (IOC) of the United Nations
Educational, Scientific and Cultural OrganizatitiNESCO). The third and youngest, the Global
Terrestrial Observing System (GTOS), deals witretgrial aspects of the global environment,
including both natural and managed ecosystemsGIli@S Secretariat is located currently in the
Food and Agriculture Organization of the Unitediblas (FAO) at Rome. This Implementation
Plan is concerned with making GTOS operational,vaitialits future development. The Plan rests
firmly on the foundation laid by the GTOS PlannfBmpup in its 1996 report (see Annex II).

5. GTOS and governments
a. Basic involvement strategy

Without the active technical involvement and finahsupport of governments, GTOS is unlikely
to succeed. It is important, therefore, that befoeeend of the Establishment Phase of GTOS (end
1998) a GTOS strategy for involving government&IFOS should have been developed. Basic
elements of the strategy will be an initial Exgéroup meeting involving a few countries from
each of the main geo-political regions, followed®JOS missions to individual governments. The
implementation of this strategy will be costly @rrns of funds and staff time, but both must be
spent if the vital goal of the active participatimigovernments in GTOS is to be obtained.

b. Intergovernmental mechanism

Another option that should be explored is the dgwelent for GTOS of some form of
intergovernmental mechanism in which governmentslavepecify the directions in which GTOS
would move and the activities it should undertaikee mechanism could be analogous to that of
the Intergovernmental Panel on Climate Change. 8o@pproach would directly involve
governments in GTOS and ensure that it received them adequate technical and financial
support. Links with the present Co-sponsor agemwetesd be maintained.

B. Global Terrestrial Observing System (GTOS) - &ah
1. Definition and scope of GTOS

GTOS is a dedicated long-term, integrated, useedrobserving system for monitoring the extent,
form and function of terrestrial ecosystems, intigdhose of managed lands, and detecting and
measuring alterations in them resulting from cliengttanges, changes in human activities such as
land-use and industrial development, and changes éther causes such as tectonic activities.
GTOS addresses the total terrestrial ecosystemleampcluding coastal systems, and thus
considers biological, chemical and physical propers well as terrestrial, oceanic, hydrological
and atmospheric processes. GTOS is, thereforealglobcope with comprehensive worldwide
coverage and deals with phenomena that are glolia¢ir nature or impact. In these respects
GTOS works closely with, or through, the other ®@lobal Observing Systems and must continue
to develop close inter-system working links in filmeire, especially when seeking funds for joint
activities. This applies particularly to the deymtent and implementation of a joint
GCOS/GOOS/GTOS Coastal Observing System as p@adastal GOOS.

2. GTOS key global change issues
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GTOS has five broad but key global change issuéshvare its priority action areas:

» Land-use and land-cover change, including landattsgion and the sustainability of managed
ecosystems;

» Water resources management;

* Loss of biodiversity;

* Climate change;

* Pollution and toxicity.

The issues are along thematic lines because GTQ@Bhaulirected at specific users and their
needs. In general the issues are concerned whho@aigenic impacts on terrestrial ecosystems. In
the beginning GTOS will concentrate on Land-uselaamtl-cover change, Water resources, and
Climate change. GTOS is thus helping to obtairebethderstanding of some of the basic issues
confronting sustainable human development: foodfaod availability; freshwater supply and
demand; changes in terrestrial ecosystems anditeesupport capacities; changing biological
diversity; and exposure of people and other lifenfoto toxic and hazardous substances.

3. Partners in GTOS

GTOS has limited staff and few financial resourdieswst, therefore, build on existing national

and international networks and facilities so thagffect it is a network of networks. Each partner
network joins GTOS because it has access to tiigiésc data, and information of other partners

in GTOS. Partner networks are fundamental to tbheess of GTOS so that they must have a say in
how GTOS operates, the underlying science, anditbetions in which GTOS should go.
Accordingly, a GTOS Terrestrial Observation NetwBdnel should be established to provide a
forum at which participating networks can discu3€S and its actions and so influence the
decisions of the GTOS Steering Committee. GTOSneller be a source of international funding
for national programme activities, capacity devaiept, and scientific research but it will be able
to offer advice on how to obtain the necessannfire support.

4. GTOS governance

There are four international GTOS Co-sponsor oggdinns (UNEP, FAO, UNESCO, and ICSU)
which collectively form the primary authority gowémg GTOS and from which all other governing
authority descends. The GTOS Steering Committeéqes general guidance directly, and
indirectly through its subsidiary Panels and Wagkiroups. A small GTOS Secretariat provides
the continuity to keep GTOS operational on a-dagtep basis.

5. GTOS finance

Crucial to the future of GTOS is its financial soppAt the moment (1997) the four Co-sponsors
provide insufficient annual funds to enable GTO8dboff the ground properly. Although it is not
intended that GTOS should ever command large finbresources, it will need seed money with
which to start. Accordingly, the Co-sponsors musiuee that there are adequate funds and staff
available to keep a small GTOS Secretariat runfinthe next three years, ie to 2000. Without a
fully functional GTOS Secretariat many importantelepment activities necessary to start GTOS
and keep it going will not be carried out. It isoontant, therefore, that a funding strategy is wdrk
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out for getting support for the Secretariat, arrdlie future funding of all GTOS projects and
programmes on an activity by activity basis. Aa#hto this a GTOS Database of Donors should
be built up within the GTOS Secretariat, and a GB@Refits package produced that shows the
advantages to organizations, countries and domgarticipating in, or supporting, GTOS. These
will allow GTOS to develop a sound understandingafor and grant giving bodies (bilateral,
multilateral, foundation, industrial, etc.) in ordkat projects and activities can be matched to
appropriate donors, and couched in forms that are suitable for support by those donors.

6. GTOS periodic review and audit

GTOS can only progress satisfactorily if its ackiments are critically reviewed at regular intervals
to ensure that it continues to adapt to the chand@velopment and scientific needs of the time,
and takes advantage of advances in relevant temhnat is also essential to carry out regular
financial and administrative audits of GTOS to eaghat it continues to operate in the most cost-
effective manner. Periodic Programme Reviews of GBBould take place every three years, with
the first at the end of 1999. Each review shoulg@reeeded by two technical assessments of the
use being made of GTOS data and information bytoesnand by international programmes.
These assessments will be important inputs to @aéDS periodic revue. The financial and
administrative audits of GTOS should be carriedabuegular intervals in accordance with the
practice and procedures of the organization thabs$s to the GTOS Secretariat (currently FAO).

C. Global Terrestrial Observing System (GTOS) -gPacnme
1. GTOS programme development

GTOS has three programme implementation phasgsartery, Establishment and Development.
Each of these is one year long with the first stgrin early 1997. By the year 2000 GTOS will be
operational and its future directions will thenrbere clear. Early in its career GTOS must develop
policies for key action areas to include data afiormation release, publications, public relations,
products, and, importantly, early warnings. Thedlejes are guidelines and not rigid rules of
conduct and will help shape the future of GTOS &hllowing it to retain the flexibility of
approach that it must maintain to be successfuinfportant element of GTOS development are
the GTOS Data and Analysis Centres where datdwilield, processed and analyzed. The first
such centres will almost certainly be those alres$pciated with GTOS partner networks. The
GTOS role of each of these centres will have tddiermined by negotiations between GTOS and
the current operators of each centre.

2. GTOS observations and data

The emphasis throughout GTOS is in the productidngh quality, reliable, believable

information and data obtained in an harmonized-effsttive manner, and collected to answer
specific questions already posed by users. Thegaardingly at spatial and temporal scales
appropriate to user needs. Spatial and temporahge@spects of GTOS data will have to be
addressed early in GTOS development particulantggard to upscaling and the extrapolation of
data from observing sites to other, often largeas Key to the production of GTOS data is the
five tier Global Hierarchical Observing StrategyHGST) which is an incompletely nested
sampling system that allows at one extreme for nvangbles to be collected at a few sites, and at
the other extreme, a few variables to be colleatadany sites. GHOST was designed specifically
for observing climate-related variables. GTOS tall/e to test its applicability in other GTOS
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sectors. In making these data gathering obsengatinly the most suitable proven methods for data
acquisition, management and analysis are useda#dl are backed by metadata that allows users to
comprehend why and how the data were gatheredyawtidm. The Terrestrial Ecosystem
Monitoring Sites (TEMS) strategy and database pidly a key role in ensuring GTOS data are
accompanied by adequate metadata. A series ofedquiimate-related terrestrial variables on
which observations should be made has alreadyitieetified and defined by the GCOS/GTOS
Terrestrial Observation Panel for Climate (TOPCkiilar series is needed for non-climate topics
though it is recognised that this will be a verynpbex task which may need topic specific expert
groups. The resultant data from GTOS can thus & with confidence by both national policy
makers, planners and socio-economists, and bytémational science community. Where
required, data are transformed into other formsersaitable for use in regional and national
economic development. As far as possible, all gateerated through GTOS will be readily
available to potential users in a free and unisttimanner at a cost no greater than that of
reproduction and delivery. As information and dalaase are at the heart of GTOS it is important
that GTOS develops its own information and dataagament plan tailored to its specific
requirements as soon as it can.

3. GTOS and user needs

At the beginning of its career, GTOS will have peisd considerable time and effort in carrying out
extensive surveys of potential users of GTOS dadatlzeir needs. These users will be from many
areas but fall into two broad categories: thoseaated with regional and national planning and
development (policy makers, planners, techniciara)agers), and those in the scientific research
community, including international scientific pragnmes. Care will have to be taken when
considering potential users from the private sdoterew of the unrestricted nature of data release
postulated for GTOS. Initial contacts with potehpiavate sector users should be mainly among
the large multinational companies whose activitigginge on or affect the environment since
some already have environmental policies in plagetwmight make discussions easier. User
needs, once identified, will form the basis for tlewelopment of future GTOS Programmes and
their component activities. These needs will berretilated into questions for which answers will
be sought, which in turn will determine the acteediables to be observed and the methods to be
used.

4. GTOS networks
a. GTOS Prototype Network (GTOS Landnet)

GTOS will need to establish at an early stage aotstration network of networks to test the ideas
underlying the GTOS concept. To prepare this pypohetwork a number of existing monitoring
networks known to be interested in the GTOS idealshbe assembled to discuss GTOS and
exchange views on possible participation. If sidfit agree, those interested should be invited to
join. A meeting to this effect was held in GuerniSaain, in June 1997 as a result of which it was
agreed to start GTOS Landnet as the Prototype GT@irst practical results from GTOS
Landnet are unlikely to be available before the @fDO0O (ie after the first review of GTOS at the
end of 1999). Participating networks in GTOS Laridvi# be initial members of the GTOS
Terrestrial Observation Network Panel mentionedrabo

b. Other GTOS networks
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The overall programme of GTOS will become very teebecause of the complex nature of the
terrestrial observations required to support woriks five priority global change issues. Thus
several GTOS programmes will be operating at theesame, each of which will be developed
separately according to user needs and the avdylabipotential network partners. Each
programme will be a long-term activity co-ordinatgdthe GTOS Secretariat. For administrative
convenience and public relations each should kengivshort programme name that identifies it as
being an activity within GTOS and immediately iraties its main activity field, for example,

GTOS Biodiversity, GTOS Climate, GTOS Coast, GTAQ&c{ers, GTOS Land, GTOS Radiation
and GTOS Water.

5. GTOS and early warnings

Advance announcements of impending or rapidly @sgng ecosystem changes, especially
adverse changes, will become one of the most uaetlimportant functions of GTOS. But at the
same time, however, early warnings often have haege cost implications and possible social and
socio-economic consequences so they must be thttwghgh carefully and should not be issued
lightly. GTOS must consult widely and draw up aefalty thought through GTOS Early Warning
Policy. As an aid in developing this policy GTO®shl establish a GTOS Early Warning Panel
which will subsequently keep GTOS early warningass and implications under review.

D. GTOS in the Future
1. Background

How GTOS will develop in the next century will latg depend on how it progresses between
1997 and 1999. However, global changes will comtiand new environmental issues will be
identified, both of which will have to be faced BY OS. Improvements in telecommunications and
computer capabilities may lead to major chang€&3Ti@S users and user demands. Ordinary
people worldwide accessing GTOS from their homesarkplaces are likely to become one of the
leading users of GTOS resulting in the use of GHa@ta in new and innovative ways. GTOS must
be prepared to respond to these changes. Sciemtidtave better models with greatly improved
predictive capabilities requiring data obtainedwirihproved precision and accuracy of
measurement which will have to be reflected in GTo&®edures. Observations on new variables
will be asked for as scientific understanding ofi@nmental processes increases resulting in
increased observational demands on GTOS whichst beiprepared to meet. Socio-economic
data gathering techniques will improve at all Isvadlowing more meaningful application of global
change data to national development. Better ligta/den science and development, in which
GTOS must play a role, will result in more sensitindicators, and improved indices and other
relationships for determining social and ecologieaponses to global change. These could have
profound implications for the future developmenGIfOS and the applications of its findings.

2. GTOS networks

GTOS networks will continue to grow and improvehbiot coverage and scope as the value of
GTOS becomes more apparent. This will be furthBaeoed as scientists begin to realize that the
planet must be regarded as a functional unit irtlvbompartments and processes are all
interconnected. What happens in one place affdués i happening in other places. GTOS is an
ideal vehicle for obtaining better data and un@eding of these interlinkages. A core set of
variables should be identified that will allow tstate of the global environment to be tracked.
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GTOS will play a key role in this and should est&bh GTOS Global Warning Network that will
draw attention to any significant perturbationshie state of any of the core variables and call for
an investigation. GTOS Special Purpose Networkslghme brought into operation to make
measurements on variables not normally observediich have been identified as of interest on
theoretical grounds or because they have been fioupel involved in perturbations observed by
the GTOS Global Warning Network or other global itamng systems.

3. GTOS and sustainable development

Helping nations towards sustainable developmeniprnobably become the most important activity
for GTOS in the future because it will affect ineomay or another the lives and well-being of most
of the world's population. Data from GTOS will el@better understanding of the processes of the
environment and renewable resource utilization énabling greatly improved, more rational,
national development planning. This must, in tlead to improved living conditions for people
especially in developing countries. GTOS will h&we&oncentrate on providing countries with
sound practical advice on establishing nationatotisg systems directly related to national
development. To do this effectively GTOS shouldlelssh a GTOS Sustainable Development Unit
within the structure of the GTOS Secretariat. Ad phits sustainable development effort GTOS
should also negotiate with individual countriesdocess to environment-related national statistical
data. If these national data have been collectaddnrdance with acceptable international quality
assurance and control procedures they will be béLedditions to GTOS databases that will not
only aid sustainable development activities but &#o contribute toward improving the science
base of GTOS.

E. The Global Observing Systems (GOS) and the Eutur

The three Global Observing Systems can be considareter-related elements of a single Global
Observing System. In the future, therefore, it ip@¥e more advantageous to turn this
understanding into reality. If this should proviaitive (financially and administratively) to
governments and to the sponsoring agencies, the tiirserving systems should be merged and the
resultant GOS placed within the United Nations &ciat, though it could be located outside New
York as long as it is seen to be a United Natiamdyb

CHAPTER |. NEEDSAND RATIONALE
A. The Changing Global Environment
1. The biospheric layer

All life on Earth occurs within the narrow confineka thin layer on the surface of the planet. This
layer extends above the planetary surface for anfevdred kilometres, to the bottom of the oceans
for a few tens of kilometres, and into the landae for a few kilometres. Relative to the diametre
of the planet this is a very thin layer, almosireear. It comprises three interlinked compartments,
the largely gaseous atmosphere, the surface claisthinasses, and liquid water forming the
mainly saline oceans, shallow freshwater lakesrizeds, and water deposits in the upper crustal
layers. This biospheric layer is greatly affectgdh® enormous and continuous, but fluctuating,
stream of radiative energy that falls upon theleidm the outpourings of the sun. It is also
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affected by the consequences of the lesser amotintgrnal planetary energy released from
radioactive decay and from the gravitationally iceldi squeezing of the interior of the planet.

2. Beginnings of life

These energy fluctuations, heightened in theirality by the annual orbiting of the Earth around
the sun and the progression of the entire soléemsytrough the complex radiative environment of
deep space, cause the surface of the Earth todbednstant state of interactive flux, a state that
continues to this day. It is this highly variableface environment that led to conditions for self-
replicating life to start and to evolve continugusy constantly adapting to global and local
changes in resource and energy availability. Towy sff life is thus one of how organisms evolve,
develop and adapt (or do not adapt) to environrheh&ange.

3. Human technology

In geologically very recent times one species eatho the point where it developed technology
which gave it the capacity to use and exploit #surces of the planetary surface for its own
purposes in ways that no other species had beeriaflb before. This has allowed this species,
humanity, to spread over the Earth's surface aeddd its influence on all but the most remote
and inhospitable parts. The consequences of thisigation are today rapidly affecting the nature
of the surface layers of the planet in ways thatqundly affect all forms of life living in them.he
extent and rapidity of these global changes arswaiun the history of the Earth; what is unique to
the present is that these changes are being chysee species.

4. Global change
a. Two challenges

Of the many challenges facing humanity today, tivilve largest relate to global change. The first
is to understand the nature and causes of globabes, their extent and the speed at which they
are occurring. The second is to determine the cpresees of global changes upon people, their

health, and their well-being.

b. Global change and the use of models

Global changes can only be understood properlynbywing how the basic environmental
processes involved actually work, and what happdren they are altered. This requires
developing and testing theoretical mathematicaletsodf relevant processes, and making careful
accurate and precise measurements of selectedmelwironmental variables so that data of
known reliability are available for analysis, awnd testing and verifying the models. To be of value
to people the models must relate to the real wamttithis can only be done by using real world
data in real world situations. Well developed axteéd models allow predictive statements to be
made about likely future conditions; the betterrtiadel, the better and more practically useful are
its predictions.

c. Scientists and planners

The second challenge is more difficult to meet beseat involves the transformation of scientific
data and knowledge into usable forms that are aaleto national development and personal well-
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being, and ensuring that these data are provididdguickly and routinely to those who will use
them. Sustainable development very much restsaampts and managers having the right sorts of
reliable natural resource and environmental datwvthey need them. Planners cannot afford to
wait for the outcome of lengthy scientific invesiigns. They need useful data that they can rely on
and they need them quickly. This need can only ékeifnplanners and scientists work closely
together right from the start so that each grougnieithe needs and capabilities of the other.

B. Global Observing Systems (GOS)
1. Global Observing Systems versus monitoring syste

Global Observing Systems (GOS) are an importantmehachieving the necessary scientific
understanding of environmental processes and bagtdhange in that they provide long-term
reliable global data series that are essentigdredlictive model calibration, validation and furthe
development. Current operational monitoring systeave usually been designed to help answer
specific scientific questions and are thus limitedcope and purpose.

The wider more comprehensive GOS are generally cwrglimentary to broader scientific
research approaches, such as that of the IGBP I@&blaage Programme, which will use many of
the data collected or generated through the GOIsv&# GOS data, especially terrestrial data, can
also be made available more readily to nationaln@es and managers to use directly in economic
planning and development, or in translated formasa basis for the generation of more useful
secondary and tertiary data such as social, eceramadi environmental indicators. Also the very
term “observing' has a more open, less proprigtaonyr to it than the more possessive and
watchdog sounding ‘monitoring'. This alone makeseobng systems more acceptable to many of
the more politically sensitive potential partneraiGOS.

2. Assessments and uses of GOS data

Data from traditional Global Monitoring systems ageially analyzed within the system in
accordance with the purpose for which they werbkeagatl so that it is the system that produces the
intended assessments. In the Global Observingr8ysperoach all data are collected with the
same rigour and care but without the GOS necegsaiihg responsible for more than a few of the
subsequent analyses and assessments (apart ftiatrdiatia verification).

Thus GOS data, routinely gathered and openly meaiahle to the international community, eg
through the Internet, can be utilized by a wideetgrof users - both institutional and individual -
for a multitude of purposes ranging from modelfigation and improvement to the preparation of
more traditional status and trend assessmentsh@kiboth advantages and disadvantages. Data
are more readily available to a wider variety agrasbut these same data may then be used for
purposes very different from the original objecsiyer which they were gathered. Also countries
may object to making national data that they carssdvereign freely available to others. This is
particularly so if countries think that these datald benefit economic rivals or be used as the
basis for their own economic exploitation througérket manipulation.

3. The three Global Observing Systems

Three closely linked global observation systemsraoperation: the Global Climate Observing
System (GCOS), the Global Ocean Observing SystedO®), and the Global Terrestrial
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Observing System (GTOS). The first two are funciland the third is at the end of its initial
preparatory stage and is about to start its estabknt phase (see VI.A.1.). The intention is that
together the three GOSs will provide the nationthefworld with integrated, multi-scale
monitoring of global change and its effects.

a. Global Climate Observing System (GCOS)

Sponsored by UNEP, WMO, I0C of UNESCO, and ICSUQ®Gs a dedicated observing system
to meet the scientific requirements for monitorting climate, detecting climate change, and for
predicting climate variations and change. GCOS doésnake observations or generate data
products, but encourages, co-ordinates, or otherfawlitates observations which must be made
by national and international organizations in guppf their own requirements as well as common
goals. GCOS is thus supported by national govertsyard implemented through national
agencies and organizations, with the assistangatminal and international data management and
distribution bodies. It is intended that in theuiet GCOS will be able to specify needed
observations, recommend appropriate techniquesdasurements and data management,
establish mechanisms for transmission, storagelistribution of GCOS data and data products,
participate in capacity building and training aitids, and advise in the application of GCOS data
and information to national economic and sustamdblelopment. For practical purposes the
GCOS programme can be divided into seven broadinkted categories (termed "missions' by
GCOS):

* Global radiative properties;

* Ocean characteristics;

* Ocean-atmosphere boundary;

* Atmospheric dynamics;

* Atmospheric composition;

* Land-atmosphere boundary;

» Land-biosphere climate response.

Of these seven categories it is the last two,ahd-Atmosphere boundary and the land-biosphere
climate response, that are most relevant to GT@®#ear the most potential for co-operation
between GTOS and GCOS. Data gathered through Gli@&ver, also be of some relevance to
three other GCOS categories (global radiative ptigse atmospheric dynamics, and atmospheric
composition). Priority should be given to develapajoint GOOS/GCOS/GTOS coastal
observation system.

b. Global Ocean Observing System (GOOS)

Sponsored by UNEP, I0C of UNESCO, WMO, and ICSUQ30s a mechanism for gathering,
analyzing and assessing all types of marine anahaggaphic data that are of common worldwide
importance and utility as defined by a very brgagcsrum of user groups. GOOS is a mainly a
facilitative mechanism but also plays a key co+uaiting role in some activities. Emphasis is given
to ensuring quality control of GOOS data and deridata products. Special attention is given to
the distribution of data and information and inweirgy that GOOS outputs are in forms
appropriate to specific users. GOOS is supportathtipnal governments and implemented
through national agencies, organizations and inegswith the assistance of national and
international data management and distributiondsddn the basis of user needs the GOOS
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programme has been divided into five inter-relatediules that share observations, data networks
and facilities. The GOOS modules are, in orderseir uinterest:

» Climate monitoring, assessment and prediction;

* Monitoring and assessment of living marine resa@jrce

* Monitoring and prediction of the coastal marineimmment (Coastal GOOS);
» Assessment and prediction of the health of thers;ea

» Operational marine meteorological and oceanographiwices.

Of these five categories it is the first threapelte monitoring and assessment, living marine
resources monitoring, and the coastal marine emviemt, that are most relevant to GTOS and
offer the most potential for co-operation betwed0OS and GOOS. Priority should be given to
developing a joint GOOS/GCOS/GTOS coastal obsenvatystem.

c. Global Terrestrial Observing System (GTOS)

Sponsored by UNEP, FAO, UNESCO and ICSU, GTOSistaork of networks for obtaining the
terrestrial data needed to detect, locate, andtifyahanges (especially reductions) in the forrd an
function of terrestrial ecosystems (see lllLA. #hB.1. below). This Implementation Plan is
concerned with the concept, organization, strucunegrammes, development and future of
GTOS.

CHAPTERI. VISION AND PRINCIPLES
A. Vision Statement

The Global Terrestrial Observing System (GTOShigéernational co-operative partnership
mechanism to collect and provide to policy makexrspurce managers and researchers the data
needed to detect, locate, and quantify changesdidly reductions) in the national or global
capacity of terrestrial ecosystems (including madagcosystems) to support sustainable
development and improvements in human welfaret@help advance scientific understanding of
such changes.

B. GTOS Is and Is Not
1. GTOS definition

GTOS is a dedicated long-term, integrated, useedrobserving system for monitoring the extent,
form and function of terrestrial ecosystems, intigdhose of managed lands, and detecting and
measuring alterations in them resulting from cliengltanges, changes in human activities such as
land-use and industrial development, and changes éther causes such as tectonic activities.

2. GTOS scope

GTOS addresses the total terrestrial ecosystemleampcluding coastal systems, and thus
considers biological, chemical and physical propers well as terrestrial, oceanic, hydrological
and atmospheric processes. In this respect it wabokely with, or through, the other two Global
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Observation Systems. GTOS is thus global in scaffeammprehensive worldwide coverage and
addresses phenomena that are global in their natumgoact.

3. GTOS time trends

GTOS does provide continuity of information collentover the long-term periods which are
consistent with the rate at which global processesr (years to decades) in order to allow
sensitive and timely detection of trends in change.

4. GTOS data

GTOS does not itself make observations althougtait generate data products. Rather GTOS
encourages and otherwise facilitates the makimapsérvations by national and international
organizations in support of their own requirememis objectives, as well as in support of common
goals. GTOS is thus mainly a facilitator.

5. GTOS research

GTOS is not a research programme and does nottakdeesearch in the field or laboratory.
GTOS does, however, support and collaborate wistieg international and national research
programmes by making available relevant qualityestdata for their use. Conversely, the
research programmes advise GTOS about the variablesich observations are needed and on
how they should be measured.

6. GTOS finance

GTOS does not financially support or staff obseovaprogrammes at any scale (global, regional,
national, local). Consequently it does not and moli control large financial resources. It does,
however, advise and guide those who need finamadadamplementation of GTOS related
activities on how to seek and obtain the necegsads from recognised bilateral and multilateral
funding sources.

C. GTOS Data Collection Objectives

1. Objectives

a. ldentification of relevant factors

The identification and quantification of the natumad anthropogenic factors that affect terrestrial
ecosystem function and structure.

b. Factor rating

The determination of the relative importance aiomai, regional and global levels of the natural
and anthropogenic factors that affect terrestaabgstems and their interactions.

c. Changes over time
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To distinguish between short-term natural variaionperturbations, and long-term changes of
anthropogenic origin.

d. Modelling possible future changes

The provision of assistance to modelling and misitiglinary dynamic analysis of possible future

changes in terrestrial ecosystems. These changaswtonly be detected and described, but

understood and predicted.

2. Attainment of objectives

GTOS will meet these data collection objectivesatdgpting appropriate mechanisms to:

* Achieve an equitable partnership between data gemwerand data users through an
harmonized and equitable system for integratedgtral monitoring and assessment that
meets both the relatively immediate needs of natigavernments and the longer-term needs
of the global change research community;

» Develop an hierarchical system of sites, remotsisgnmagery, and variables that can provide
the data essential for the clarification of the gagstions and uncertainties on the resilience or
vulnerability of terrestrial ecosystems to anthiggtic forces and their possible responses to
them;

« Support the upgrading of site instrumentation aadagyement where appropriate, and
establish additional monitoring sites to ensurejadte representation of the dominant or most

sensitive managed agro-ecosystems, biomes ancespto

* Bring existing monitoring networks into a globatwerk of networks, and catalyze the
establishment of new networks as required;

» Gain international acceptance for a common dataagement framework with internationally
accepted protocols and procedures for the collediarmonization and free exchange of
compatible data;

» Support national monitoring systems and programmaaining and project preparation, and
provide advice and assistance in obtaining extdimahcial help.

D. Main Principles
1. GTOS Governance
a. Guiding Principle

The GTOS Co-sponsoring organizations collectivedythe primary authority governing GTOS
with all other governing authority descending frimam.

b. Sponsors Group for the Global Observing Systems
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The organizations supporting the three Global GlisgISystems, including GTOS, have formed a
Sponsors Group (see Annex |) as a mechanism faoiimg inter observing system co-operation,
limiting duplication, and facilitating administrati thus reducing costs.

c. GTOS Co-sponsors and the GTOS Steering Committee

The Governing Bodies of the organizations that @ansor GTOS have ultimate authority over
GTOS since each must give its prior approval, &mheof its budgetary periods, on the level of
administrative and financial support that its oigation provides to GTOS. The Co-sponsor
organizations agree that GTOS should be a programithiz the United Nations System. The Co-
sponsors are the organizations which collectivagte tegal and administrative responsibility for
GTOS, its general direction and operation, aneéf@uring the funding for the GTOS Steering
Committee and its subsidiary bodies, and for th©SBecretariat (see V.B.1-2. below). Funds for
this purpose are deposited in a specially crealéd$sTrust Fund administered by the host
organization of the GTOS Secretariat (currently FAe Co-sponsors provide the GTOS
Steering Committee with Terms of Reference goveriticomposition, general responsibilities,
and powers, by which it provides practical politiczientific, technical and general directional
guidance to GTOS. The GTOS Steering Committeengposed of independent individuals
selected by the Co-sponsors together with repratsesd of the Co-sponsors; it operates under a
Chair chosen from among the independent membeesChhir of the GTOS Steering Committee
reports directly to the Co-sponsors. The Direcfdhe GTOS Secretariat reports to the Chair of the
GTOS Steering Committee. The Steering Committeahmasnber of limited-life subsidiary

bodies, such as Panels and Working Groups createsjaired for specific purposes, available
funds permitting.

i. GTOS Panels

GTOS Panels are expert groups appointed, subjesgitable resources, by the Chair of the GTOS
Steering Committee to consider and make recommiendatn designated specific topics. Panels
have no specified length of life but they may sbdnded by the GTOS Steering Committee on the
recommendation of its Chair. Panels are composedtside experts (about 80%) augmented by
Steering Committee members (about 20%). Each mayptadditional members for particular
discussion items should this be necessary. Theimpsttant of these Panels will be the GTOS
Terrestrial Observation Network Panel (see V.B.Bdbow) which will provide most of the

scientific and technical guidance to the GTOS $tge&eommittee while also serving as a forum

for allowing direct input into GTOS management fridma networks participating in GTOS. The
Chair of a GTOS Panel reports directly to the Cbhithe GTOS Steering Committee on all major
substantive issues, and liaises with the DiredttheGTOS Secretariat on administrative,

financial and related matters.

ii. GTOS Working Groups

Working Groups are informal limited-life subsididgdies of the GTOS Steering Committee
composed of members of the Steering Committee. Bagkated by the GTOS Steering
Committee to consider, develop or evaluate speifics and issues. The Chair of each Working
Group reports to the Chair of the GTOS Steering @dtae and liaises with the Director of the
GTOS Secretariat on routine matters (see V.B.2lov).

d. GTOS Secretariat
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The Secretariat provides the continuity necessakgép GTOS operational and so is the functional
centre of the system. The Director of the GTOS &adat reports to and liaises with the Chair of
the GTOS Steering Committee over liaison with aperation of the national networks comprising
GTOS, and keeps the Co-sponsors informed on pogresproblems within GTOS (see V.B.3.
below). The Director also attends meetings of {henSors Group of the Global Observing
Systems.

2. GTOS value-added role
a. Guiding Principle

Data products produced through GTOS have enharaded 0 users because they result from
related focused inputs from more than one GTOScjgzating network.

b. GTOS synergistic approach

Participation in GTOS will add to the value of datal information obtained from individual
international or national observing networks bymtimg complementary information from the
other networks on the principle that two bits déted data have more information value when they
are considered together than when they are apaking networks together within GTOS will, for
example, widen the range of studies possible, éxdpatial and temporal coverage, and through
inter-comparison exercises and model testing,gsdatly improve predictive power. Integration of
networks within the GTOS framework will also enatiie applicability of protocols and standards
to be more widely tested thus greatly facilitatimragional and international quality control. Such
integration will also assist in more cost effectisge of capital equipment and facilities by
encouraging their collaborative use. Most impotyatihhe making available to each network
participating in GTOS of the data series collettgthe other component networks will materially
aid in developing more effective, better based,roomnational management and resource
utilization policies and strategies that will becofrespondingly greater value to governments and
others concerned with sustainable development.

3. GTOS data quality and harmonization
a. Guiding Principle

Data produced through GTOS are high quality, coiblgatcomparable, reliable and can be used
with confidence by policy making bodies, internatibprogrammes, and the scientific community.

b. GTOS harmonization framework and levels

A conceptual science and methods framework is medensure that ongoing national
programmes with different aims, but brought togethiéhin GTOS, produce compatible data for
use in subsequent analyses. The framework wouddaditsv better co-ordination of research and
observational activities by helping to ensure #ilatihe necessary data are being collected. Such a
framework would provide clear guidelines to bedaled in specific observation situations. To
encourage and achieve harmonization GTOS sheekirepresentation on bodies that define
protocols and standards, and should actively prertat protocols and standards that GTOS
adopts. In most cases three levels of harmonizatarbe recognised.
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i. Metadata harmonization

The first and most general level is that of reazgdnformation on who is doing what, where, how
and why. Such metadata information is requirechfiaco-ordination activities and as a basis for
decisions on where to employ financial resourcestrmfectively. The proper collection and
distribution of such information is an harmonizattask in itself.

ii. Data integration and data aggregation

To provide harmonized information to GTOS usersddia collected in different environmental
research and monitoring programmes at differees situst first be integrated to ensure that the
data of different origins are compatible and candrapared. The data must also be aggregated
further for local, national, regional and globahkses and for use at different levels of decision
making. Thus integration and aggregation must blemeed both within and between the different
programmes of the various networks taking partTi©S. To do this satisfactorily will require
reaching agreement on the definitions of objedéssdication systems (eg vegetation, land-use,
land-cover) and the formats for data handling amth@nge. Similarly any models used in GTOS
should be comparable and compatible in supportiagritegration and aggregation of data.

iii. Data collection and generation

Ensuring data compatibility in basic data gatheforgsTOS will require that the same parametre
be recorded in the same way using the same uni#sa@ing time, sampling frequency and codata.
Ensuring GTOS data comparability will require tbata have a properly documented and defined
level of quality. Since it is not possible to apptgndardised measurement techniques globally,
quality assurance and quality control will be th@immeans of achieving useful harmonization at
this level.

c. GTOS quality assurance and quality control

Data quality assurance programmes, including dieatlity control, are applied at different levels
in the data gathering process. These includeeifi¢hd or laboratory, at the GTOS Data and
Analysis Centres, in approvals to the final datapaad in simple statistical and graphical
evaluations to check on the validity and represemt@ess of the acquired data. Because of the
geographical nature of GTOS, wherever possible GA@&@& should be spatially and temporally
referenced. GTOS should consider developing mae dime level of quality control so permitting
GTOS to record unusual or sparse but valuabletbatatherwise might be lost. In all cases the
true reliability of these data should be indica#&gplication of quality control procedures will giv
GTOS data international and scientific credibilibgicate their reliability, and ensure their
acceptance by users in both the development aedtici communities.

4. GTOS data ownership and distribution

a. Guiding Principle

GTOS data are normally distributed in an open amdsitricted manner to encourage free flow of
data and information between GTOS data providefQ&data processors, and GTOS data users,

while respecting national sovereignty of data oagjng in states.
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b. Unrestricted data availability

In general past, present and future data and ifttorngenerated or supplied through GTOS
should be readily available to potential usersfiea and unrestricted manner. This means that
users can obtain them at no more than the cospodduction and delivery without charge for the
data and data products themselves. Wherever possibtked and verified data should be placed
in the public domain and made readily accessilvtautih direct access to databases held by GTOS
Data and Analysis Centres (see VIII.A.1.c. belogipg both on-line and off-line means, and
through the World Wide Web. This is in accordandd the call made at the United Nations
Conference on Environment and Development (Ricadeido, 1992) for an increasing global
commitment to exchange scientific data and analgsddor promoting access to strengthened
systematic observations. GTOS should develop apptegpolicies and protocols for use in this
area.

c. Restricted access data

The above not withstanding it is recognised thatesmstitutions and governments may have strict
rules regarding access to, and use of, data adduyrthem. In other cases data obtained through
GTOS may be thought of sufficient sensitivity teatne national governments may not wish
selected data series concerning their countribe teadily accessible to all potential users. This
may apply particularly to some types of data alpational renewable natural resources of
economic significance which might be open to advenanipulative use in the market place. In
such instances the right of a sovereign statertiv the distribution and availability of such prirga
data will be respected by GTOS. In such cases, GI08Id then enter into discussions with the
government or institution concerned to developatqmol controlling the release of the restricted
national data series for specified agreed purpases as in the development, testing and
verification of certain scientific models.

5. GTOS methods evolution
a. Guiding Principle

Wherever possible the most suitable, practicagmand cost-effective methods for data
acquisition, data management, and data analysissacewithin GTOS.

b. GTOS methods

The most suitable tried and tested advanced methodata gathering, handling and analysis must
be used within GTOS. Methods recommended for GTi@8Id in general be available in both
developing and developed countries. New method#l sectors with which GTOS is involved are
constantly evolving and these should be kept ureléew by GTOS. With very few exceptions,
however, new methods should not be introduced@Wt®S until they have moved out of the
research realm and have become tested and proeeatiopal tools. Review of relevant methods
should become an on-going activity of the GTOS &srial Observation Network Panel which
should make recommendations to the GTOS Steeringh@ibee as appropriate.

6. GTOS data use
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a. Guiding Principle

GTOS data are of selected variables chosen tospeeific user needs, and are made available to
users in forms, including transformations and dgions, appropriate to those needs.

b. GTOS data uses

GTOS is a user driven system in which data areegathon variables chosen to help answer
specific questions posed by potential users ircpatiaking bodies, international programmes and
the scientific community. The variables selectedthose that can provide the most information
about the topic of interest for the least expeméitf time, effort and money. Most directly
measured data relate to the present but in soree sample analyses will produce information
about past environmental events (eg historical &zatpres or past vegetation types). GTOS data
can be supplied as straight data, or they carabsformed into secondary or tertiary data such as
indices or composite indicators that may be moitalsle for some uses. Data can be measured
directly with known precision and accuracy, or tkay be derived from indirect sources such as
satellite images. In these cases a relationship Ineusstablished between actual observations made
at a particular site and the indirect satellite saeaments. GTOS site data will, therefore, be used
extensively as ground truth for calibrating sateklata. GTOS data will also be used to develop,
test and verify a wide range of environmental asalagical models for global change studies, and
for use by planners, development economists andlsgists.

c. GTOS data scales

GTOS must be able to provide data at the scaleteddsy users which will vary from local to
global. At local and national scales many more fesolution data points are required to meet user
needs than is the case for global scale assess(reat¥lll.F.1-5 below).

7. ldentification of gaps
a. Guiding Principle

On-going GTOS programme actions are taken to Hete &known data and information gaps
relevant to the priority areas of GTOS.

b. Gaps in data and knowledge

There are major uncertainties and gaps at alldamdtnowledge including, for example,
environmental and ecological processes and thegtifuns, the extent of ecosystems and their
component species, and the availability and suwtdity of exploitable natural resources including
unpolluted air, soil and freshwater. Many importdata series are not available or are only partly
developed (eg changes in soil properties, soilagrerosion rates, and contaminant deposition
patterns). There are also gaps in knowledge ofthege are affected by altering patterns of
industrialization, increasing urbanization, andeotixpressions of social change. Gaps occur in the
analytical tools and methods available for effedtnand meaningfully analyzing environmental
and ecological data, including some very basicsdiaation systems necessary for proper analyses
and assessments (eg global classification systamedetation, land-cover and land-use). In short,
there are no sectors or areas in which GTOS witkwdhere there are not important gaps in data
and information.
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c. Identification of gaps

Data generated or obtained through GTOS can betogedp close many important knowledge
gaps. However, GTOS cannot, and should not, attemguintribute to the closure of all known
information gaps. GTOS must, therefore, identifgwledge gaps that are of significance and
which affect any of the five priority areas of GTA&her gaps should be left for attention in future
phases of GTOS. The GTOS Network Observation Pmaelld take the lead in identifying
important gaps in geograph-ical, ecosystem, andreason coverage, and in method development
and data management techniques. The Panel shealthake suggestions on how the gaps might
be closed, or at least narrowed. Gap identificadiath review will be an important on-going activity
of the Panel.

CHAPTER I11. GENERAL ACTIVITIESAND USERS
A. Basic philosophy

The philosophy underlying GTOS is that the landasigs of the world and their natural resources
are of fundamental importance to people and to inurel being. Terrestrial ecosystems,
including managed ecosystems, can only suppori@eaectly (and indirectly) if they are used
wisely and efficiently in ways and at rates th&dalrenewable resources to be replenished rather
than to be destroyed - that is in ways that arasweble. This can only be done well if there is a
proper understanding of the natural resources Hasextent of the different constituent
ecosystems, how they work, and what affects thesmndnry. Such a scientific understanding
requires relevant data but at the moment there orordinated system for getting the necessary
information. It would be fruitless to try to moniteverything so that GTOS must clearly focus on
what users need in the way of terrestrial infororatPriorities must then be assigned among data
collection efforts, and to products derived frorarth) in terms of quantifiable benefits that can
actually be delivered. End products must always lberms relevant to the intended users, thus
scientists will tend to need specified accurate@edise data whereas national planners and
managers will usually require these same data taheformed into other forms (indicators,
indices, etc.) more readily used by them.

B. Facilitation of National and Regional Programmes
1. Shared experiences

At national level each industry and service seloiarits own different requirements for specialised
data products. GTOS will, therefore, have to stadgpresentative sample of user groups to see
exactly what they need (see IV.E. and V.E. bel®y)analogy the findings of these studies can
then be extended to similar industries, and toratbentries with similar environmental and
economic conditions. GTOS will, through direct @wts and through its information and public
relations activities, make countries within a regappreciate the practical benefits of sharingpén t
experience of others with similar economic and remvnental conditions.

2. National and regional activities
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To facilitate national and regional GTOS relatedgsammes GTOS will have to work closely with
the relevant national or regional authorities niify what types of information they need and for
what purposes. GTOS will also have to review axgstiational and regional facilities and
capabilities to determine what can be done at pteaed what could be done in the future with
additional technical assistance. Once this has templeted it will be possible to specify what
GTOS products will be required, in what forms, égdvhen. GTOS will then be in a position to
work closely with national and regional expertsiéwelop an appropriate production line for each
product (see IV.B.3. below). These activities stidag first undertaken in the form of a few
selected case studies with different scenariossi@ifunding should be sought for these case
studies.

3. Product production lines

To succeed GTOS will have to deliver meaningfuhlis products. To do this successfully GTOS
will have from the start to adopt ways and meangifoduct delivery similar to those that are
current in the commercial world. This will normaliywolve using for each product a specific
production line approach in which consecutive adtiare identified between recognition of
product need, to product delivery and use. A paytoatahis sort will show at what point or

junction key actions take place such as qualityrasge and quality control procedures, or
junctions, for example, where supplementary daakmtted in, or particular analyses take place.
Such an approach allows different operators optbeuction line to be identified and their actions
located. Adherence to commercial techniques suthi@will ensure that GTOS products are what
are required by the users and that they are detivehen needed and in the right forms.

C. Collaboration and Support for Research Prograsnme
1. GTOS and science

Science is what converts terrestrial data measmeninto different forms of information
that can be used by different user groups. Themssis are an important user group of GTOS data
as well as being data suppliers. The needs oft@temust be respected, for without the proper
understanding of environmental processes and turgprovided by the scientific community the
information gathered through GTOS cannot be pus®by national planners and socio-
economists with any confidence. Scientific effertianeeds will considerably influence the design
and operation of GTOS itself and will affect theeelepment of many useful or beneficial GTOS
products. Thus, although not the major reasonduelbping GTOS, scientific design and
scientific analyses are crucial in ensuring thaOSTproduces data and information that are of
value in national economic development.

2. International research programmes

GTOS must have a sound scientific basis if it iprmduce meaningful products. GTOS does not
have the technical capabilities and financial resesito become a research programme in its own
right. Therefore, it is essential that GTOS develdpse collaborative links with the scientific
community through functional research programm@¥)§ needs to be aware of current research
developments and findings in its major programne@sif it is to keep these programmes abreast
of present relevant knowledge. Research findingtdgdor example, sometimes influence or even
change GTOS observing techniques and samplinggieat Most importantly, GTOS must work
closely with scientists that are developing or iayimg environmental and ecosystem models that
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could be used by GTOS (see IV.E.2. below). IGBPds&s closely involved with the development
of GTOS since it began and should be its seniensitic research partner (see VI.E.2.a. below).
There are many other research programmes with v@ilgBS could profitably develop links.
GTOS, through the GTOS Secretariat should ensuadahble resources permitting, that GTOS is
represented at important research programme megtingjust to learn of developments, but to
make the research community aware of what GTOS alwet$he opportunities for collaborative
work that it offers.

D. Guidance for funding
1. Funding and the Co-sponsors

By accepted United Nations procedure it is thearsibility of the Co-sponsors to arrange
adequate funding for any joint programme that teeye formally agreed to sponsor. Thus it is the
Co-sponsors who officially must seek the neededdudar GTOS if they cannot adequately budget
for its needs from their own resources. However G OS Co-sponsors can, and should, delegate
some of that authority otherwise they will find iigelves also responsible for carrying out all the
routine GTOS fund raising associated with obtaimogmal outside support for GTOS projects.
This routine fund raising should be carried outh®yGTOS Secretariat, after consultations with
the Chair of the GTOS Steering Committee, operatiitigin the financial and administrative rules
and procedures of the host organization (FAO). falaklly, members of the GTOS Steering
Committee can help in fund raising by drawing ug@ir own experience to suggest possible
strategies and funding sources. By this arrangether€o-sponsors are responsible for funding
policy and approaches to major donors (the lateratso be delegated) while routine fund raising
is the responsibility of the GTOS Secretariat uniderguidance of the Chair of the GTOS Steering
Committee. The GTOS Secretariat will keep the Gmsprs regularly informed of fund raising
needs, actions and progress, and will seek adaté@p from them where necessary.

2. Strategy

The funding strategy for GTOS will be to obtaindigrio support individual activities, events,
projects and products ranging from single technizatings and publications to longer-term
programme activities, rather than to seek massived for the support of the whole programme.
This is in keeping with the concept of GTOS as peairsystem that builds primarily on what exists
already and does not have large funds of its owanfearly stage of GTOS a long-term funding
strategy for GTOS should be developed.

3. GTOS database of donors

Funds for GTOS activities should be sought fronaety of individual donors ranging from
bilateral and multilateral to foundations and irtdpsTo make this fund raising proceed smoothly
it is important to understand the aims and goalsosal and geographical limitations, and other
constraints of each potential donor. The GTOS $m@ae should, therefore, develop a donor
database in which a full profile of each donooded and updated regularly. This will prevent
GTOS making unfortunate approaches leading to vedisiee and loss of credibility.

4. GTOS budgetary planning and fund raising
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Once the GTOS programme has been decided andraipegly implementation plan agreed, each
phase of that programme should be broken into wérebsted constituent parts, allowing for
annual inflation. The programme phase covering GY&&s 4-10 should, for budgetary and audit
convenience, be considered in blocks of two ydeasjng Year 10 as a transition year to the new
GTOS decade to follow. Wherever possible GTOS biadg@lanning should be at least two years
in advance. For each budgetary period those aetvibr which external finance is to be sought
should be identified. The aims, objectives, scdpeation and cost of each should be compared
with what is known about the mandates of variousodagencies. Once there has been a match
between desired activities and likely donors, tttevéies should be looked at afresh to see whether
they could be reformatted in any way to make thettebfit the mandate requirements of the
potential donors. This procedure should be follofegall projects, large and small, long-term or
short-term, for which funding is sought. Fund magsand budgeting are always closely related.

E. Potential Uses of Data
1. Magnitude and impacts of global change
a. Global change

Global change encompasses far more than just eliomange. It also includes changes in
atmospheric composition such as the increasingerrations of carbon dioxide and the other
radiative trace gases. These greenhouse gaseditenstempacts on vegetation and the other biota
vegetation supports, as well as the better knodindat effects through climate change. Global
change also includes changes in land-use restiitingeconomic, technological and social
pressures that are the result of changes in huomabers and social conditions. It is generally
thought that this human dimension of global chamijjehave a more profound influence on
terrestrial ecosystems and their future than walirges in climate or atmospheric composition.
Such changes are likely to be largest in the teopiowever, in global change the driving forces
are strongly interactive and very interrelatedeathan independent which makes understanding
more difficult to attain. A widely used exampletbis complexity is where social and economic
pressures lead to clearance of very large areaspatal humid forests. Destruction and reduction
of the forests alters gaseous input into the athmrgpso modifying atmospheric composition in
ways likely to contribute to global warming. Thiereased warming will allow expansion of
intensive agriculture toward higher latitudes whechld, in turn, probably cause further emissions
of greenhouse gases into the atmosphere. Thesedipeeractions will result in a changing
mosaic of ecosystems across the land surfaces @fdHd. Thus the key to understanding global
change, its extent, and its consequences, is therstanding of human driven changes in land-
cover, land-use, and soil conditions and theirations with rapidly changing atmospheric
composition and climate.

b. Requirements for global change study

Understanding the magnitude of global change aneffiects has two basic requirements. Firstly,
numerical simulation models are necessary to sihe multiple interactions and feedbacks
involved. In order to incorporate processes opagat different temporal and spatial scales the
models must be hierarchically scaled from a seested observations, measurements and models.
Secondly, geographically referenced data will bedieed to provide parametres for these models.
Thus to meet this need a variety of verified, cetesit and accurate data sets must be available
covering several levels of spatial and temporadlut®n.
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c. GTOS and global change
I. GTOS and global data

Scientists working in the global change field cdesithat global science is still data-limited satth
great efforts will have to be made to develop aalitlate relevant global data sets. Of the needed
data sets those relating to land-cover and land@wgsprobably the two most important and are
perhaps the two most difficult to develop. Netwatksoperating in GTOS will be able to provide
reliable quantitative seasonal and long-term gigeific ground data from national ground sites.
Such terrestrial data will be of direct value indabcalibration and testing, and will also help in
getting better interpretation, verification andlmation of broad scale data obtained from sagsllit

ii. GTOS and national data

Global change is affecting every country resultmglterations in land-use patterns and land-cover.
This is particularly so in developing countries wehthe bulk of the population is still largely
dependent on peasant agriculture and on pastegatdick production. The economic development
of these countries requires that their nationatpaohakers, planners and resource managers have
reliable quantitative information about the renelwatatural resources of their countries, and about
environmental problems that each country may bedgeg drought, coastal erosion, toxic waste
disposal). This information is frequently lackifgne GTOS mechanism can help these countries to
fill their data and information gaps through pramsof appropriate data in forms that can be used
by governments, and by advising them on how togeind operate, or improve, their own national
terrestrial observing systems. This should alsludecadvice on obtaining the necessary initial
funds for establishing networks and for nationaffgtaining. At the national level, therefore,
national policy making agencies will receive throdgTOS information that will help them to

clarify the potential effects of global change ba imanaged and natural terrestrial ecosystems for
which they have responsibility. Activities suchtlasse are likely to be some of the most important
and valuable functions of GTOS since they contdliatnational economic development as well as
contributing to attaining better scientific undargting of the magnitude of global change and its
impacts.

2. Development and validation of models

Models are mathematical expressions of systemiamdBecause of the complexity of even
simple biological or environmental systems, simafatnodels are usually constructed as a series
of block units which can later be interrelatedho@mpass progressively larger and larger parts of
the total system. At each step the model is temtedlidated against independent observations on
the real system. Global change models are extretnemplex and require, at all stages, a wide
range of real data for testing and validation. @fteany of the needed data are not available. GTOS
could be a source of such data, as well as prayitkfd sites for model testing. At an early stage,
therefore, GTOS should have discussions with sdrtteedeading scientific modellers in the
global change field to determine what role GTOSapiay as a source of relevant data from
different ecosystems and from different parts efworld. This would mean carefully defining the
variables that would have to be collected throug@l®S, from where, when, and in what forms.

3. Facilitation of early warnings
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Early warnings based on data and information géegtthrough GTOS would largely constitute
advance announcements of impending or rapidly pesgng ecosystem changes, especially where
these involve reduction in extent, or adverse chamdiological composition, or degradation of
productive quality and life-support capacity, irdihg pollutant and contaminant problems. In such
cases early warnings might necessitate importartggs in current land and resource use, or
industrial practice, to mitigate possible adverf$eces.

a. Early warning sensitivities

Provision of early warnings is likely to be onettoé most politically and economically sensitive
issues that GTOS will have to face. Yet it is eBakthat such early warnings are issued (the need
for early warnings was recognised as far back @& #9the United Nations Conference on the
Human Environment). How these warnings are to bevdmup and by whom, and how they are to
be issued and to whom are questions that mustbd fay GTOS early in its development. Early
warnings have possible global consequences the abathich could run into hundreds of billions
of dollars. This must be understood before any ingsnare issued. Because of its importance
GTOS should approach this with care and cautiorsaell advice widely before agreeing to any
early warning release mechanism. Both GCOS and G&0&d be involved in these discussions
from an early stage.

b. GTOS Early Warning Panel, report and policy

Once the scope of the GTOS programme has beerdad@iig®@S should produce a report on early
warnings and how to provide them. It is inevitabiat early warnings of various types will be

made also by people and organisations outsidethef GTOS networks but using GTOS data
that are in the public domain. This aspect sholgidl lbe considered in the early warning report. The
report should then be the central discussion dontifoean expert Panel to develop further. It will
require several meetings before a satisfactoryosgprto early warnings can be developed. The
result will be a general early warning releasegyqlPriority C) with suggested implementation
mechanisms for each of the main sectors with WBITOS is concerned. What is required for early
warnings about pollutant emissions may not be Islaitir early warnings of situations and events
that might need remedial changes in land-use. TH@Ssexpert Panel will subsequently keep
GTOS early warning actions and implications undgraw.

4. Scientific understanding
a. Scientific understanding and process studies

The biosphere is the product of a wide range efautive ecological and environmental processes
that vary in rate according to fluctuations in @ammental factors and degrees of feedback. To
limit environmental degradation and its consequeitde necessary to identify the processes
concerned and then obtain a sound scientific utadedisg of the nature, function and effects of
each. To simplify this task the overall Earth systan, in effect and with caution, be decoupled
and the whole broken into subsystems. There arénwacting subsystems relevant to GTOS, the
physical-Climate subsystem and the biogeochemitzystem, linked by the global hydrological
cycle and by state variables such as concentraticthe radiative trace gases, surface roughness,
and albedo. GTOS is concerned with aiding thosegry obtain better scientific understanding of
the processes involved in the biogeochemical stdrsyand their effects. Close liaison between
GTOS and these scientists is essential. Repoi@&T@S activities in this field should reach the

32



science community on-line and through newsletterge¢ate among them an awareness of the
GTOS mechanism.

b. Scientific understanding and process models

Modelling is fundamental to scientific understampecause to model a particular aspect of the
biosphere correctly and repeatedly on the basts obmponent processes is a real test of whether
or not predictive understanding of that componeastieen achieved. Models also provide an
indispensable way of organizing current knowledy identifying critical gaps. Usually, the aim

is not to produce ever larger and more complex tsplat to produce a family of them of varying
complexity and realism to deal with specific quassi. Models have to be designed in such a way
that their predictive characteristics can be testiéd existing or planned data. A major science rol
for GTOS will be to work closely with those invegtting and modelling processes concerned with
the function of terrestrial ecosystems and en$aethey receive through GTOS the right sorts of
data from the right places and of the right qualitd reliability. GTOS will also be able to provide
assistance in the testing and verification of tgri@ process models. The GTOS Secretariat should
as soon as possible, as an ongoing processcsharild links with these scientists directly and
through the GTOS Steering Committee and its otbestituent bodies.

c. Scientific understanding and national develogmen

A sound understanding of the science that undeztiesystem and environmental processes means
that land management data generated through thikargisorocess models are more reliable and
easier to use for national economic developmenpaactical land management. GTOS must
ensure, therefore, that scientists work closeli witional planners and resource managers to
ensure that science findings about ecosystem angement processes are couched in forms and
terms that can be used by national authoritiepractical planning and development purposes (see
IV.E.6. below). Ensuring this co-operation musibeon-going task of the GTOS Secretariat.

5. Effects of toxic exposures
a. Chemical exposure

A broad spectrum of toxic chemicals, often in coemphixtures, is being released constantly into
the local, regional, national and global environtaemhe types of chemicals involved include
heavy metals, and persistent organic compoundsasictgano-chlorines and polycyclic aromatic
hydrocarbons and their metabolites. In animalsetisestances act as carcinogens, carcinogenesis
modulators, genotoxins, and reproductive developasitants; many are neurotoxins. These
emissions are largely from industrial, disposal enérgy production activities in both
industrialised and developing countries. The widesg growth in the production and use of
synthetic organic chemicals, plastics, pesticisebdrugs, particularly over the last fifty yeass, i
one of the main causes of increases in these emssSihere are three main types of emission
sources; those from point sources (industrial paarea sources (agriculture, households, small
businesses and light industries), and mobile ssyroainly vehicles and aircraft).

b. Critical loads

Uptake of these substances can adversely affebetdth and well being of most organisms by
altering the efficient functioning and metabolishtteeir constituent cells, which can result in
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illness, incapacitation, or even death. Each osganor ecological sector, has a quantitative afitic
load of exposure to single or groups of specifibutants below which significant harmful effects
do not usually occur, according to present knowdeddpove the critical load level adverse effects
may occur. Human health, the health of other osgasi(including crops and domestic livestock),
and the health of ecosystems are all disturbeabiaminant deposition that exceeds their critical
loads.

c. Direct and indirect effects

The effects on organisms can be through directaxedo the substances in the environment
(intake of air, water and food, or through phys@attact), or indirect where the contaminants
affect other organisms on which the primary organiepends for survival. For example, in a
given area, if contaminants deposited onto soilemand grass from the air lead to changes in the
vegetation species mix and a downgrading of itatraral quality, any grazing animals dependent
upon that vegetation will be adversely affectedicivwill, in turn, affect those that eat the grazer
as a main source of food. This is as applicableanaged agricultural systems as it is to natural
wildlife.

d. The role of GTOS

The worldwide monitoring of environmental contarmtsaallows trends in concentrations of
substances in ecosystems to be assessed and gmatliesons to be made of the development of
contamination and of other deleterious effectalsib assists in the improved determination of
critical load exposure levels of various specifiedtaminants and groups of pollutants for people,
species, and ecosystems under different enviroraiemditions and in different geographical
locations. Thus it provides fundamental informafionprotecting the environment. Monitoring of
concentrations of specified contaminants in aitewaoil and biota is essential for introducing
controls for the use and discharge of substancehwiny be detrimental to human health and to
the natural environment. These activities reqinesslystematic collection of material in the field
and its analysis using special methods and preceudt all stages of sample handling. Many of the
required data can be obtained through the GTOSankswThese will include samples gathered for
chemical and physical analyses, as well as releysanititative data on changes in the extent,
distribution and species composition of both madagel wild biota. GTOS can thus play a very
important part in improving human health and weihlg throughout the world and in improving
the state of the global environment. This areatsrmially a very important user sector for GTOS.

6. Planning for sustainable development
a. Sustainable development

Sustainable development is generally said to beldpment which meets the demands of today
without destroying the possibilities for future gesitions to satisfy their needs. In other words, a
renewable natural resource should only be explaitedrate that it can sustain without it degrading
in the long-term. At a sustainable rate of exptmtathe renewable resource is able to regenerate a
a rate at least equal to the rate of its removadpjoitation. As with natural balanced ecosystems,
in sustainable development, user pressures anedealdy productive responses of the resource
system. Thus the resource will continue to exist the future and will still be there to go on
supporting generations to come.
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b. Relevant national information

To achieve sustainable development is, howevefidar easy. To attain it countries must first
have a sound knowledge of the extent and natuai# thfeir environmental natural resources, not
just those that are renewable. Each country mastdbnsider these resources in terms of its
national economic and social goals, and the agpisabf its people. Each country has its own air,
water, soils, biota and underlying geology whiofetther form the national environment which is
available to support its people. To do this wisetyuires knowing the extent, condition, function
and rate of change of each element of the natematonment. Countries often do not have this
information. National planners cannot develop vpiskcies for sustainable development without
reliable information and data about their natioeaburces upon which to base them.

c. GTOS and sustainable development

Data obtained through the GTOS networks will plagagor role in helping countries, particularly
developing countries, move towards sustainableldereent. This can be done in three main
ways.

I. Direct supply of data

GTOS must supply directly relevant data and infdiometo countries in forms that can be used
readily by national planners and managers. Thisreguire GTOS data to be transformed or to be
used as a basis for the generation of secondaeytary data such as environmental indicators or
economic indices. Scientists and socio-economitithave to work together to ensure that what
comes out of GTOS is what is needed by national@odc planners.

ii. Advice on national observing systems

Advise individual governments on how to design esi@blish, or improve existing, national
terrestrial observing systems that would enablgtvernment to obtain the sorts of national
resource and environmental data that it needsattwmal planning purposes. These could be joint
activities with either or both of GCOS and GOOSisTdudvice should be provided through national
projects funded by donors. Some of these short-geromths) advisory projects should be
developed into longer-term (years) donor fundee sasdies to demonstrate the usefulness of
using GTOS type data in planning for sustainableld@ment.

iii. Better scientific understanding

GTOS data will help in obtaining a better scientifnderstanding of basic environmental and
ecological functions. This improved knowledge, whaeplied to national data, will make those
data more meaningful and reliable so making themeraseful in planning for sustainable
development.

CHAPTER IV. GTOSSTRUCTURE

A. GTOS Elements
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The GTOS system consists of three elements. Thouighis document the term “GTOS” used on
its own means the entire GTOS system. Individuaheints of the GTOS structure are mentioned
only where it is appropriate to distinguish them.

1. GTOS Networks

The networks of national stations, sites and ameese observations are made and data and
information are collected. Included in GTOS Netvgodke all the centres, designated and un-
designated, where GTOS data are stored, managethlyzed, and where assessments and other
forms of evaluation are made.

2. GTOS Programme
The work programme of GTOS; the reason for gatijeaimd analyzing the data and information.
3. GTOS Management

GTOS Management provides the means for bringingthay the various independent national
networks that comprise GTOS and in making theisdia and co-operation easier, more cost
effective, and more productive.

B. GTOS Management Element

At present this has three components.
1. GTOS Co-sponsors

a. Role

The Co-sponsors are the organizations that togsgimersor GTOS by formally taking international
legal and administrative responsibility for itsg®nhce and operation, and for the funding of its
Secretariat. Each Co-sponsor contributes a joagjiged amount annually, mainly towards the
operational costs of the GTOS Secretariat. The GTOSponsors meet to discuss common
approaches and problems with the Co-sponsors of$5&@ GOOS annually and on a time-to-
time basis at meetings of the Sponsors Group é6ibbal Observing Systems held under the
auspices of the UNEP Earthwatch Programme.

b. Membership

Currently there are five Co-sponsors of GTOS {héed Nations Environment Programme
(UNEP), the Food and Agriculture Organization & tnited Nations (FAO), the United Nations
Educational, Scientific and Cultural OrganizatibtiNESCO), the World Meteorological
Organization (WMO) and the International CounciBaientific Unions (ICSU). There is no limit
to the number of organizations that can becomepg@osors providing the existing Co-sponsors
agree to the new candidates, and that each camdtatally agrees to a stipulated annual input to
GTOS supporting funds, and formally recognisekegal and administrative responsibilities as a
Co-sponsor.

2. GTOS Steering Committee
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The Steering Committee comprises the Main Ste€@mmgmittee and its subsidiary bodies.
a. Main GTOS Steering Committee
I. Role

The Steering Committee provides scientific, techlnamd general directional guidance to GTOS.
This may be done directly or through relevant slibsy bodies that it may establish. The Steering
Committee meets on a time-to-time basis, preferabhually, depending on available funds. The
Chair of the GTOS Steering Committee reports td3M®S Co-sponsors. The GTOS Steering
Committee can create limited-life GTOS subsidiaglibs, such as Working Groups and Panels,
for specific purposes as required and funds pengitt

ii. Membership

The Steering Commiittee is a group of 15-20 indepenhexperts invited to participate in their
personal capacities, augmented by one representdteach of the Co-sponsoring organizations.
Independent individuals are invited by the Co-sponto join the GTOS Steering Committee on a
voluntary basis. Co-sponsor representatives sarmgembers for an indefinite number of years and
each Co-sponsor can change its representativeawit discretion. Each term of membership for
an independent member is three years and membgnsanserve for more than two consecutive
membership terms. The Steering Committee can cagptional persons from time to time to
attend particular Steering Committee meetings wherChair considers that discussion on a
specific agenda topic needs expert opinion beyoat\tithin the expertise of the Steering
Committee.

b. GTOS Terrestrial Observation Network Panel

The heart of GTOS is a worldwide network of repnégive sites and observational facilities at
which terrestrial observations are made. Thesg aremainly those already within existing
national and international networks that are caatpey in GTOS. Other GTOS sites will be
developed in the future as gaps in coverage asaley. To ensure that GTOS develops along
sound scientific lines and in ways that do not @&ditt the already operational aims and goals of
each participating network, it is essential thahgaarticipating network is represented on a
Terrestrial Observation Network Panel where it Wél/e a voice in determining how GTOS will
operate and the directions in which it will mové&igiPanel will be, therefore, in effect the GTOS
Scientific and Technical Committee that was progpatong with a GTOS Steering Committee, at
the Fontainebleau meeting in 1992 but which wactegl by the Co-sponsors because of the cost.
Such a body is very important if GTOS is to sucdaechuse it is vital that active terrestrial
scientists in the forefront of their fields shoukeep GTOS abreast of current scientific findings an
applications. The reports of the Panel will comieethe GTOS Steering Committee which will
consider them in light of current political, econonsocial and development needs thus giving
GTOS the requisite geopolitical and scientific bata The need for each participating network to
have a voice will pose logistic and financial pehk since GTOS could eventually have more than
100 participating networks and thus genuinely betavork of networks. Suggestions for dealing
with this are made below. The panel is thus a supeht to the Steering Committee and not a
replacement for it, nor can Panel duties be unklemtadequately by the Steering Committee; both
are needed.
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i. Role

The GTOS Network Observation Panel has no opegrdtinandate and exists to provide the
GTOS Steering Committee with scientific and tecAhguidance on all matters relating to the
implementation and operation of GTOS terrestrigepbation programmes (eg GTOS Landnet)
including practical advice on means to facilitdteitt on-going operation. This guidance includes
advising on the future expansion of GTOS netwasksgrvational and analytical aspects of
GTOS, identification of important gaps in geograghiecosystem and observation coverage with
suggestions on how the gaps might be closed, reegasgtadata, harmonization approaches
including quality assurance and quality controlgadures, evaluation of methods for use within
GTOS, and national scientific and technical cagdmiilding and training. Individual Panel
members and their respective organisation mayHeelde assist from time-to-time in some
operational tasks such as transforming scientéta ¢hto other forms for use by national policy
makers.

ii. Membership

The Panel is composed mainly (about 75%) of saenfiom networks participating in GTOS and
members of the GTOS Steering Committee (about 2086)a few (about 5%) independent
scientists of distinction who may have no diret¢ in GTOS and its networks. Each participating
network is entitled to be a Full Member and have @presentative on the Panel. This will be
workable until participating networks number mdrart 20. At this point it will be necessary, for
logistic and financial reasons, to implement a teomembership of the Panel. Ten participating
networks will be designated Founding Network Merslaerd be granted permanent membership
of the Panel. As such they will be entitled toradtell future meetings of the Panel. Founder
Networks would be those well developed networkshtilage had a significant influence in the
design and establishment of GTOS, or those whielinaovative in scientific approach, or are of
particular geographical importance (eg AMAP, CERIGIAR, ECN, Fluxnet [especially Euro
Fluxnet], LTER, ROSELT, etc.). All other network mbers will then be able to attend Panel
meetings on a rotational basis the rotational ogef@ending on the total number of participating
networks. All members will be able to communicatthwther members at any time either directly
or through the GTOS Secretariat. The Chair of gneePwill report to the Chair of the Steering
Committee. The GTOS Secretariat will serve asdlbalfpoint for the Panel and act as its
Secretariat.

iil. GTOS Network Assembly

If the number of networks participating in GTOSre®mses to more than 20 it may be necessary

(see ii above) for GTOS to create a GTOS NetworseAwly. Every three years GTOS will bring
together Panel members from all the participatietgvorks so that progress can be reviewed and
common successes and problems fully discussedSTRE Steering Committee will take part in

this assembly. GTOS Network Assembly findings ambmmendations will be published.

c. GTOS Working Groups

i. Role
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Working Groups are informal subsidiary bodies & @&TrOS Steering Committee and are created
by its Chair on the recommendation of Steering Cataemmembers. Each Working Group is led
by a designated member of the Steering Committeekf Groups are created to consider,
develop or evaluate specific topics and issuesgionelevant to the GTOS programme and its
operations. Working Groups have no fixed lengtlifefout are generally short-term. Each is
disbanded on completion of its work. Working Groapsmally do not meet but communicate and
interact by electronic means. Very occasionallyyéwer, a topic may be of such complexity or
importance that electronic communication is nofisieht and an actual meeting is required. If the
Chair of the Steering Committee approves, and availfunds permit, the GTOS Secretariat will
support such a meeting.

ii. Membership

Each Working Group is comprised of those Steeriogm@ittee members who volunteer to join
because they are interested and knowledgable mighession subject. Working Groups may seek
advice (or co-opt where necessary) from those e{hOS Roster of Experts and from others not
members of the Steering Committee or Roster.

3. GTOS Secretariat
a. Role

The Secretariat provides the continuity necessakgép GTOS operational. The Director of the
Secretariat reports to and liaises with the Chaine@ GTOS Steering Committee over liaison and
operation of the national networks comprising GT@8] keeps the Co-sponsors informed on
progress and problems.

b. Organization

A small full time but modestly funded administratisecretariat headed by an internationally
recruited Director. The Secretariat should be @t a national or international host organization
(currently FAO [1997]). Secretariat staff are stafmbers of the host organization for
administrative and audit purposes. In additiorhDirector, the Secretariat should have two other
professional staff and appropriate secretarialicesy The Secretariat should also be able to
accommodate additional support staff supplied fooriinrough other sources, such as Junior
Programme Officers, Associate Experts, seniora@i@icademic and industrial staff, and direct
short-term secondment from governments and industry

CHAPTER V. GTOSPROGRAMME

A. GTOS Programme Development and Priorities

1. GTOS programme implementation phases

Chapters VI. to X. deal with the programme of GT@®Be scheduling of the GTOS activities
given below is dependent upon the degree of suotdésad raising by the GTOS Co-sponsors.
The development of GTOS falls into four overlappaigases:
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* Preparatory Phase: For practical purposes Jan@8ii4 taken to be the starting date for this
phase although all earlier GTOS formulation adgsitincluding preparation of the important
Report of the GTOS Planning Group, are includdatiimphase. See Chapter VII.

» Establishment Phase: To start about January 1968.Chapter VIII.

* Development Phase: To start about January 1998 CBapter IX.

e GTOS in the 21st Century: To start about Januadp2@ee Chapter X.

2. GTOS programme priority ratings

The following levels of priority have been assigtedctivities in each GTOS phase:

» Priority A - High Priority; to be acted upon as ckly as possible;

» Priority B - Normal Priority: Routine activities;

» Priority C - Medium Priority: Important, but implemtation can be delayed if necessary.

Priority rating assignments are always for the yeawhich each is given; ratings for the same
action may be different in subsequent years.

B. Policy Development

In the list of required actions that follows itdbvious that many involve the development of
various policies for GTOS. These policies are ntarided to restrict or confine GTOS which must
remain flexible if it is to adapt usefully to camtially changing world conditions. They are policies
not rigid rules of conduct. Policies provide backgrd that will help guide those in control of
GTOS to meet successfully the future challengeganiolems that GTOS will face. Policy
development should be started early in GTOS antueger review throughout. The following
policies are considered in this document:

* Policy on Data and Information Release (see VitEand VIII.A.1.a.); Priority A

* Policy on Publications (see VIII.A.2.); Priority B

* Policy on Public Relations (see VIII.A.3.); PrigrA

* Policy on Products (see VIII.A.4.); Priority A

* Policy on Early Warnings (see IV.E.3.b.). Priofy

C. GTOS Programme Areas

1. Key global change issues
Priority A
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The GTOS Planning Group identified five broad bey global change and national development
issues which it recommended should be the focadgdpr GTOS in its initial development stages.
The first meeting of the GTOS Steering Committeeniie, December 1996) endorsed and
accepted this view. The five issues are along thier@es because GTOS must be directed at
specific user needs. They are primarily concerniédl anthropogenic impacts on terrestrial
ecosystems. The five issues [not ranked in impoefare:

« Land-use and land-cover change, including landattsgion and the sustainability of managed
ecosystems;

» Water resources management;

* Loss of biodiversity;

* Climate change;

* Pollution and toxicity.

Each of these key issues will require at leastspaeialist GTOS network of networks (see VI.D.1.
below). It is likely that a particular site can fiepate in more than one specialist GTOS network
but it should not be considered obligatory forG&IOS sites to make observations on all five key
issues. The initial GTOS Prototype network showldoentrate on not more than three of the key
issues. The most suitable for initial demonstragiorposes are probably Land-use and Land-cover
change, Water resources, and Climate change.

2. The Global Hierarchical Observing Strategy (GHPS
Priority A

a. Background

The GTOS Planning Group recognised that it is nesjble to know everything, everywhere, all
the time. Consequently, if GTOS is to succeed stage a sampling strategy that provides
adequate spatial and temporal resolution buttiseasame time practical and cost effective. Such a
system, GHOST, was devised by the joint GCOS/GT@ge$trial Observation Panel for Climate
for use in three main climate-related areas - tanmthces, freshwater ecosystems and ice surfaces -
of direct programme interest to GCOS and GTOS yenidh could also relate to the work of
GOOS. The strategy is hierarchical and allows atexireme for a large number of variables to be
measured at a few sites for a limited period, drideaother extreme, for a few variables to be
measured regularly at a large number of sites hidrarchy divides fairly naturally into five

distinct tiers (although some sampling facilitieginh straddle more than one tier) but is an
incompletely nested system. Models will play areasal role in filling gaps in space and time that
are always left by a sampling system. In generaDSH tiers 1 (large area experiments) and 2
(research centres) will generate models whichwargtested, and interpolated using data obtained
from tiers 3 (stations), 4 (sample sites), ance@ite sensing).

b. GHOST in the future

The ability of GHOST to produce meaningful datafulsi® national planners and scientists alike
will have to be demonstrated and should form aromapt goal of the GTOS Prototype Network
(see VI.C.4.b. below). In future GTOS activitidse applicability of GHOST to other GTOS
programme areas such as biological diversity, afidtppn and toxicity, for which it was not
designed will have to be tested and demonstrataatifi? C).
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D. GTOS Prototype Network

1. GTOS Networks
Priority B

The programme of GTOS will inevitably be very dsebecause of the complex nature of the
terrestrial observations required to support woriks five priority global change areas. For
organizational convenience, therefore, it will lse@ssary to have several GTOS programmes in
operation at the same time. Each programme willdveloped separately according to user needs
and availability of participating networks. For adistrative convenience and public relations each
should be given a short programme name that idestifas being an activity within GTOS and
immediately indicates its main activity field, e§ GS Biodiversity, GTOS Climate, GTOS Coast,
GTOS Glaciers, GTOS Land, GTOS Radiation and GT@®WThe implementation and
development of each programme will be a long-tectivity co-ordinated by the GTOS Secretariat.

2. GTOS Prototype Network
Priority A

Before starting GTOS properly it will first be nasary to demonstrate that the network of
networks concept underlying GTOS is workable amdistic. A successful demonstration will be
an aid in obtaining future support funds for GT@8vities. The best demonstration will be one in
which some interested existing networks are brotagigther to form a prototype GTOS the main
aim of which will be to demonstrate the feasibitfyGTOS. The GTOS Secretariat should,
therefore, prepare a list of not more than 50 Egshonitoring networks and programmes which
could be possible partners in GTOS. From thesey, stiidy of what is known about the goals,
programmes and organization of each, 20 that seeshsuited to be start-up partners in GTOS
should be selected. Criteria for selection shauttlide a focus on terrestrial ecosystems, interest
international activities, recognised scientific aachnical capabilities, actively gathering data,
extent of coverage with at least some coveragataf jgoor regions, some functional
complementarity with other potential network parth@nd expectation of programme continuity.

After informal preliminary contacts these 20 shdogdinvited to a meeting* to discuss the
possibility of working together to form a prototyd OS. At this meeting the networks should
indicate what they would like to get out of a sgstuch as GTOS, and what they could contribute
to it. Those networks that are favourably dispdseghrd the idea of GTOS should then be
formally invited to become a participating netwoikthe prototype GTOS. It is likely, for
administrative reasons, that less than half thessarks attending the meeting will be able to
accept this invitation, but this should be sufintieo get GTOS under way. A centre in one of the
participating networks should be agreed upon tasthe Secretariat of the Network; it should
liaise with the GTOS Secretariat. Starting the GTRd&otype Network is a GTOS activity of the
highest priority.

N.B. Such a meeting was held at Guernica, Spaidyme 1997. It was attended by 11 networks. By
December 1997 six of these networks had acceptwdal invitation to join the prototype GTOS
which was given the name GTOS Landnet.

3. GTOS Terrestrial Observation Network Panel
Priority A
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The role and function of this Panel are descrillmya (see V.B.2.b.). The most important point
about the Panel is that networks which are voligtaarticipating in GTOS, and without which
GTOS could not function, must have a say in how &T€run, what it does, and how its data and
information outputs are used. Membership of theePaill allow them to have this say especially
since the Panel will also have about 20% of its imesdrawn from the GTOS Steering
Committee (see V.B.2.h.ii. above). The GTOS Secattaill act as Secretariat to the Panel. This
Panel should be established and brought into aperas quickly as possible, available financial
resources permitting. Its creation should haveénthleest GTOS priority.

4. GTOS Prototype Network (GTOS Landnet) goals
Priority A

The prototype network should demonstrate the ghfiindividual participating networks to work
together within the framework of GTOS and to atf@eviously declared specific goals. Any
scientific goal selected should be achievable atfumthe present observation and analytical
capabilities of participating networks without theed for supplementary resources. These goals
will be finalised by the GTOS Terrestrial Obseroat Network Panel working with the GTOS
Secretariat. Possible goals should include the detradion of:

a. Administrative and managerial

* Smooth and efficient administrative co-operation.

* Smooth and efficient financial co-operation.

» Unrestricted data movement between participatitgyaorks.

» Sharing of network factor and data analytical faesd.

* A useful forum for comparison of methods used leyrtatworks.

* Alearning environment for the promotion of freeleange of ideas and experiences between
networks.

» Enhancement of programmes by working togetherhicegae outputs at a value level
significantly above that of each network alone.

* The production of useful resource management aedtsc reports and maps, and technical
analyses such as the use of observational datallwetitly and in models, identifying data gaps
and approaches to filling them, and upscaling ssue

b. Scientific

The Guernica meeting in June 1997 considered thhedive GTOS priority areas, terrestrial
ecosystems should be the main focus for the GTO®Btgpe network. Accordingly, an achievable
and important scientific goal in this area was tdiexl:

» Rapid and efficient preparation, from a relativigharse network of sites, of a useful global
product with regional or local relevance such astaf outputs that have Net Primary
Productivity (NPP) as their common foundation. Maauld include the derivation of Net
Ecosystem Production (NEP) which is of crucial im@oce in the global carbon cycle. The
NPP product would also be transformed into reglgrsaecific crop, rangeland, and forest
yield maps for land management applications. Tdye the products would require
assembling long-term data series of such impoviamables as precipitation, temperature, soil
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water holding capacity, soil nitrogen content, laoder and Leaf Area Index (LAI). Each of
these series is a valuable output in its own right.

» The practicality of the Global Hierarchical Obsdima Strategy (GHOST) in obtaining
meaningful sample data that are useful to botlonatiplanners and scientists, and which
contribute to valuable GTOS data products.

An alternative possible future goal for the propayetwork might be:

» Development of an international database of fareger from which information about forest
cover and its changes could be derived. This wbeloh support of the project proposed by the
Committee on Earth Observation Satellites (CEO8)vamuld be based upon the integration of
satellite and in situ observations.

E. User Needs Identification
Priority A

1. Rationale

GTOS must undertake extensive consultations witbnial associates and user groups that are
already involved in global data management or wbmérate sectoral systems or networks relevant
to GTOS, in order to ascertain what these potensats would like to see GTOS do, and what they
themselves might contribute to GTOS. Where postiitdeoriorities for their qualitative and
quantitative needs from GTOS should be establighexdessential that these consultations be held
as soon as practical as input from them is essémtiae proper direction and development of
GTOS. Although these consultations are an impontatial activity of GTOS, the consultative
process is an on-going one that will continue thhmuwt the life of GTOS. The consultations

should be organized by the GTOS Secretariat amedayut by Secretariat staff, Co-sponsor staff,
or consultants, as appropriate. Available finan&aburces permitting, it would be cost effective t
recruit a GTOS Secretariat staff member for 2-3s/@dnose main duty would be to carry out, or
organize, user needs assessments. The first rdtinelse assessments should be completed by the
end of the GTOS Establishment Phase, or soon(aéerVII.D. and VIII.D. below).

2. International agencies, organizations, and jprognes
Priority A

Of the many potential international associates DS and users of data from it there are seven
user groups to which priority attention should beeg. The GTOS Secretariat should develop
close contact with each of them and keep the GT®&i8g Committee informed of developments
by, and with, each.

a. International Geosphere-Biosphere ProgrammeR)GB

This ICSU activity is a research programme to des@and understand the interactive physical,
chemical and biological processes that regulatéotiabEarth system, the unique environment that
it provides for life, the changes that are occgrimthis system, and the manner in which they are
influenced by human actions. IGBP has 11 Core Bragivities of which the most relevant to
GTOS are the Global Change System for Analysise&el and Training (START), Land-Ocean
Interactions in the Coastal Zone (LOICZ), Biospbéyspects of the Hydrological Cycle (BAHC),
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Global Analysis and Modelling (GAIM), IGBP Data almdormation Systems (IGBP-DIS), Land-
use/Land-cover change (LUCC), and, most importa@tlgbal Change and Terrestrial Ecosystems
(GCTE). IGBP has from the very beginning substéipttntributed to the philosophical
development of GTOS. IGBP should become the magmtiic research partner of GTOS. As
such it could play a significant role in developf@@OS scientific specifications, and contribute to
calibration, validation and other aspects of qualintrol. IGBP could be of particular help in
defining core measurements and field sites (natumdimanaged) and in the development of
algorithms for use with remote sensing satellitéste direct contact is now needed with the
relevant programmes and core projects of IGBPdertan how data and information from GTOS
activities could contribute substantively to thpsegrammes. It should also be determined how
these programmes could contribute to GTOS actvities developing interactive mutually
beneficial partnerships. The GTOS Secretariat shadevelop close contact with the IGBP
Secretariat and those of the relevant IGBP corgraromes. The GTOS Steering Committee
should be kept informed about IGBP activities.

b. Consultative Group on International Agriculturasearch (CGIAR)

This is a potentially very important user group®FOS data and information. Sponsored by the
World Bank, FAO, UNEP and others, the CGIAR mandsate undertake research to increase
agricultural production, to combat poverty, angtotect the environment. Thus the 26 CGIAR
organizations are concerned with agriculture, toyebvestock, land-use and other related
activities and so with the sustainable developroédeveloping countries. It now has 16 major
centres throughout the world, most associated atbmber of research sites and study areas of up
to 200,000ha each. In the last decade the CGIABargtions have become increasingly
concerned with how representative are their stuelysa and with the problems of extrapolation of
the findings from their sites and study areas beioparts. They have thus developed considerable
Geographic Information System capabilities in salvef organizations which are starting to act as
lead GIS agencies for the whole system. CGIAR latdd a large number of sophisticated
databases such as that on climate held by thedJaternacional de Agricultura Tropical (CIAT)
in Cali, Colombia. The aims and interests of thdAR5Organizations are directly relevant to
those of GTOS. Direct contact is now needed betv&BDS management (GTOS Steering
Committee and GTOS Secretariat) and the most rel€/@IAR organizations to find out what
they would like from GTOS and what they might cidmite to it. Initial contacts should be with the
International Rice Research Institute (IRRI), L@giBs, Philippines; Centro Internacional de
Agricultura Tropical (CIAT), Cali, Colombia; Inteational Livestock Research Institute (ILRI),
Nairobi, Kenya; International Service for Natiodaricultural Research (ISNAR), The Hague,
Netherlands; International Center for Researchgroferestry (ICRAF), Nairobi, Kenya; Center
for International Forestry Research (CIFOR), Bogimtpnesia.

c. International Council of Scientific Unions (ICpU

Created in 1931, ICSU is a non-governmental orgdioia that promotes international scientific
activity in all branches of science and the appbceof science for the benefit of humanity. ICSU
has two categories of membership: national Acadeofi§&cience or national Scientific Unions
(currently 95); and international Scientific Unidfesirrently 25). In fulfilment of its mandate ICSU
initiates, designs and co-ordinates major inteonati, interdisciplinary research programmes which
have included the International Geophysical Ye@b{t1958), the International Biological
Programme (1964-1974), and more recently the ogdabernational Geosphere-Biosphere
Programme: A Study of Global Change (IGBP), whioimpliments the joint WMO/ICSU World
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Climate Research Programme. ICSU also createslistgrlinary bodies which undertake
activities and research programmes of interestteral member bodies. These include activities in
the antarctic, oceans, space, and water reseaothiems of the environment, genetic
experimentation, solar-terrestrial physics, anddgionology. ICSU also serves as a focus for the
exchange of ideas, the communication of scientifiarmation and the development of scientific
standards. It, therefore, organises more than &@atgic conferences, congresses and symposia
each year. ICSU also assists in the creation efnational and regional networks of scientists with
similar interests. Because ICSU is in contact thhoits membership with several hundred
thousand scientists from all parts of the world&ULCis increasingly called upon to act as
spokesperson for the world scientific communityaéirscience related subjects, including the
environment. ICSU is, therefore, a Co-sponsorldhate Global Observing Systems (GCOS,
GOOS, GTOS). It is the membership of ICSU that pritivide many users of GTOS data. These
will range from individual scientists (both resd¢aend applied), national academies and the
international scientific unions. Most scientistgalved in GTOS will be associated already with
ICSU in one way or another. The main ICSU prograsmmé prove the principal scientific users
of data obtained through GTOS, notably IGBP, theltMGlimate Research Programme, and the
International Human Dimensions of Global ChangeggRimme (IHDP). Several of the ICSU
Special Committees will have interest in the wankl indings of GTOS. These include the
Scientific Committee on Antarctic Research (SCARg, Committee on Data for Science and
Technology (CODATA), the Scientific Committee oroBlems of the Environment (SCOPE), the
Committee on Food Security (CSFS), the Committe8marce Research (COSPAR), the Scientific
Committee on Water Research (SCOWAR), the InteonatiProgramme of Biodiversity Science
(DIVERSITAS), and the Panel on World Data Centi&®C) which covers geophysical, solar and
environmental data. GTOS should develop good ctsteith these groups though staff, fund, and
time limitations will prevent GTOS being represehét more than a few of their meetings. It is
important that those involved in GTOS are awarthefwork of each of these groups so that they
can be brought into GTOS activities when approgri@tnce data obtained through GTOS can
support many ICSU activities and vice versa, liaidevelopment between GTOS and the ICSU
groups should be an ongoing priority task for ti€0S Secretariat.

d. Secretariats of environment related internatioaaventions

International conventions are an important meansefgulating the use of the environmental and
natural resources. Consulting the secretariatsesit conventions will provide insights into the
types of data and information that States Pami¢iset conventions require in order to meet their
convention obligations. Some of this contact waak hlready been done for GTOS but several
relevant conventions have not yet been consultadbty those concerned with coastal areas, and
some of the larger regional conventions. Converfiariies are potentially an important user group
for GTOS data and information. Contact with the @Goriion Secretariats is also a possible means
of getting States Parties to the conventions toqgyaate in GTOS.

e. Intergovernmental Panel on Climate Change (IPCC)

Originally convened in 1988, IPCC has a mandate\igw the current scientific literature and

data on climate change, summarise the findingspeggknt policy options. It has done this through
a series of three major assessment reports, draypimygthe knowledge and experience of more
than 2,000 climate scientists world-wide. The cosicn of the most recent IPCC assessment is
that "the balance of evidence suggests a discerhaiphan influence on global climate.” This
wording suggests that the evidence for such anendle is far from satisfactory. The development
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and behaviour of global climate models confirms thew. While these models are unquestionably
the most effective tool available for predictinduite climate changes due to human activities, at
present they are not able to look back and shotwcphastes as they actually were. Only in 1997
has a model been developed that can predict teemirelimate from times in the past with any
accuracy (National Centre for Atmospheric Resedoljder, Colorado). Climate scientists will,
therefore, need additional reliable data from adrahe world, especially terrestrial data, in orde

to improve their climate models. GTOS could playraportant part in enabling these terrestrial
data to be obtained.

f. State of the World reporting

Several organizations prepare annual or bienniarte on the state of the world or the state of
some segment of it (regional or sectoral). Thegarorzations include the World Resources
Institute (WR), the Worldwatch Institute, and UNE®&merly with its Environmental Data
Report, and now through its new Global Environn@uatlook (GEO). There are also sectoral
reports produced by FAO, the World Bank and IUCNe Perceptions of the compilers of these
broad overviews might help to identify importanvieonmental questions and gaps in knowledge
and understanding, especially relating to susténddyvelopment, that might otherwise be missed
and with which GTOS could assist.

g. International programmes

There are many ongoing international programmesiiironment and resource related fields that
would materially benefit from an association with@S. Additional reliable data from
geographical areas not included in their presestesys would enhance the value of these networks
and the information they provide to users. Assauiabf these international programmes through
GTOS would create a partnership of data providedsdata users that would together better meet
the needs of national governments and the glolaadgdhresearch community. The World Health
Organization (WHO), for example, is responsibleifbernational global monitoring networks on
urban air quality, freshwater quality, mycotoxiaed malaria, onchocerciasis and other vector
borne diseases. In addition WHO is becoming inanghsconcerned with the epidemiology of
other global or widespread human diseases. Aheg¢ WHO international programmes would
benefit from additional terrestrial data againstalhio set their own data. The World Conservation
Monitoring Centre (WCMC) has become in the lastadecthe leading international programme for
obtaining, holding and analyzing global biologidalersity, terrestrial ecosystem, and conservation
data. The Smithsonian Center for Tropical Forestli®s has an unparalleled global network of
long-term high intensity tropical forest observatgites. The UNEP Global Resources Information
Database (GRID), especially its Norwegian Centwrandal, is now a major repository of
georeferenced global, regional and national enwikanmt related and ecological data. All these and
many more would benefit from additional data geteetghrough the GTOS networks. GTOS
Secretariat should identify relevant internatigmalgrammes and open discussions with those
responsible for each, as time permits, with a \ti@their participation in GTOS as a future user of
the system.

3. National governments and national programmes
Priority A

a. Developing countries
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Major users of GTOS data and information will b&araal governments, especially those of
developing countries, where data and informatiaapcts produced through GTOS are expected
to assist in helping countries towards attainirgjanable development. Products available through
GTOS will have practical implications for governntgenn the development, management and wise
utilisation of most national renewable natural teses and will thus benefit the production,
marketing and distribution of food and other ecomornops and in improving land-use. They will
also help governments to understand better thelg@$sture consequences for them of global
change and related climate change phenomena stioh Bk Nifio.

b. Industrial countries

Many industrialised countries already have wellelsthed functional national terrestrial observing
and assessment programmes whose aims and objertvesry similar to those of GTOS.
Examples are the Chinese Ecosystem Research Nef@6RN) of the People's Republic of
China, the Long-Term Ecological Research NetworKHR) of the United States and the
Environmental Change Network (ECN) of the Uniteddgdom. Unlike most states in the
developing world, the observing networks of indaifled countries are mainly concerned with
gathering reliable data that help to obtain impdbseientific understanding of basic environmental
and ecological processes. Better scientific undedstg allows the development and testing of
more realistic predictive models. Existing nationefworks would thus benefit from the
acquisition of high quality data from observingesitn other areas and regions since this would
lead to further improvements in the predictive misd@ractical application of these improved
models will result in better resource and environtaemanagement. Existing national networks
are, therefore, very good candidates for groupggther into a prototype GTOS since each
network would benefit by being able to access dathinformation from the others. Participation
in GTOS would thus benefit them all with consequemdroved models leading to better
economical development and wiser use of land atidn@ resources in all countries - developing
and developed.

c. Consultations

Financial, staff and time constraints will not allaneaningful discussions by the GTOS Secretariat
to be held directly with all governments. It ise#sal, however, that at an early stage GTOS begin
discussions with a range of governments from tfierdnt geographical regions to ascertain their
views on GTOS, what sort of products they couldftm®a GTOS, and what national activities of
theirs could contribute to GTOS. Particular atmmshould be paid to how data from GTOS
should be made available to individual governmantsin what forms. The attitudes of
governments to the issuance of early warnings b &$hould also be determined, especially
possible mechanisms to be used. A useful way afingeéhese discussions would be for GTOS to
convene a consultative meeting with a represesetgtioup of governments. An indication of how
governments currently perceive their needs forrenmental data can be obtained by talks with the
Secretariats of some of the environmentally rel@edventions to see how these Secretariats
consider that States Parties to the Conventions tvieir international monitoring and assessment
obligations under the terms of the Conventions.

4. Private sector customers
Priority C

a. Rationale
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Modern transport and communication systems ardlsapieaking down national barriers and a
new common global culture has arisen, is spreadimgjwill have a dominant influence on the
world's long-term future. The rise of this commaitture was inevitable once post World War I
global economics brought about the developmentufi-mational, market driven, commercial
organizations. These new economic colossi transeatiohal boundaries and many now have
more world-wide political and economic influencarthmost of the world's national governments.
Today multi-national company staff consider thewesehls belonging to a particular company
rather than coming from a particular country. Thsra growing awareness that environment and
development really are linked - in all countriesople are increasingly recognising that life withou
industry is very difficult in the modern world; e same time industrialists are becoming aware
that environmental care by them may have long-tzxsh benefits, as well as being good for
customer relations, and the health of the peopb@ wdich most of their industries depend. It is
essential, therefore, that GTOS develops closs lvith the private sector world wide.

b. Approach

The term “private sector' covers a very diversgeaai potential users of GTOS data and
information. One uniting factor is that all privatector operators are functional in order to make
money for themselves. Consequently, as part af theney making operations, they all buy and
sell data, information, products and services. Tau&TOS to become associated with the private
sector it must have a clear policy on data andinédion release which has been approved by all
the GTOS Co-sponsors. This policy must recogniiemal sovereignty over national data and the
implications of this for various data series olgdithrough GTOS activities. The commercial
value and implications of data gathered througloio6TOS must also be recognised. GTOS will
not be able to communicate with all elements ofattivate sector, thus it should initially
concentrate on the large multinationals that imgiog or affect the environment. These include
those concerned with fossil fuels, power generatbemicals, water, transport (including space
systems), construction, nuclear energy, telecomeations and insurance. The first contacts can
best be made on an industry by industry basis giréora and mechanisms already established by
others, such as the UNEP Industry and EnvironméfiteOn Paris. Later direct contacts with
individual multi-nationals can be established. Pbssibility of having staff seconded from
individual companies to the GTOS Secretariat fpradgpecific short-term assignments should also
be explored.

CHAPTER VI. TASKSFOR THE NEAR TERM: GTOSPREPARATORY PHASE
A. Strengthening GTOS

1. Define GTOS more clearly
Priority A

a. Rationale
The existing GTOS characteristics, objectives amttjples have been set out earlier (see Chapter
[l above). These have their origins in the dekbiens of the GTOS Planning Group and are

excellent broad first approximations. However, lides to enable GTOS to function efficiently
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these need to be further developed, refined angeshed so that they can more easily be translated
into practical actions that reflect current knovgedevels, information needs, and financial
conditions.

b. Approach

The GTOS Secretariat, in close co-operation wighrorking Group on GTOS Implementation,
should attempt to define GTOS more clearly in lighthe experience gained in the Preparatory
Phase and the findings of the various Working Gsaegiablished by the GTOS Steering
Committee (see VII.C.2. below). This must be dosi@ite too many other GTOS programme
actions are begun.

2. Establish GTOS boundaries
Priority A

a. Rationale

GTOS cannot, and should not, undertake activities/ery field concerning terrestrial ecosystems
and the terrestrial environment. GTOS actionshdile to have priorities set and levels of actions
fixed. To do this effectively the scope and operadl limits for each section of its programme will
have to be clearly defined.

b. Approach

The GTOS Secretariat, in close co-operation wighrorking Group on GTOS Implementation,
should begin to define more clearly the scope gredational boundaries of GTOS in light of the
experience gained in the Preparatory Phase arfohtlegs of the various Working Groups
established by the GTOS Steering Committee (se€ \2llbelow). Each of the five priority areas
for GTOS (see VI.C.1. above) will have to be revaevand possible GTOS short-term and long-
term actions in each determined. Short-term seleetill be largely determined by the present
capabilities and programmes of the current pagtoilg networks. Long-term selection will also be
influenced by present network capabilities but nalsb consider future needs for additional
observations, sites and geographical representaétiben these have been decided a strategy for
meeting these needs must be prepared to incluadgirtyiin new participating networks,
developing new sites, introducing new instrumeatatand obtaining the necessary financial
support. This should be started immediately butlvélan on-going activity of the GTOS
Secretariat working in close co-operation with@EOS Steering Committee and its Working
Groups.

3. Prepare a GTOS Implementation Plan
Priority A

a. Rationale
GTOS, as with all the Global Observing Systemexeeedingly complex in concept, scope and
function. To focus GTOS, at least in its early stagf development, a GTOS Implementation Plan

should be prepared to act as a guide to futuretaires and actions. The plan should not be
regarded as a fixed course of action that musblhafed since GTOS should retain sufficient
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flexibility of approach to be able to respond qiycknd efficiently to changing world conditions -
political, financial and environmental.

b. Preparation

The GTOS Implementation Plan should be preparaddTOS Steering Committee and be
completed before the end of the GTOS Preparatagd(1997). It should be made available to the
Steering Committees of both GCOS and GOOS. Ne®@DS nor GOOS yet have an
Implementation Plan though that for GOOS is neacmgpletion. The Joint Scientific and
Technical Committee of GCOS agreed at its meetir@eiptember 1997 that a GCOS
Implementation Plan should be prepared.

4. Obtain funding to support the GTOS Secretanial $98-2000
Priority A

a. Funding needs

For GTOS to succeed there must be a small full-pnogessionally staffed unit that is responsible
for day-to-day liaison and operations within thsteyn, and to provide the continuity necessary to
develop and run GTOS (See V.B.3. above). Suppodsfishould be sufficient to meet staff and
office costs, travel in search of additional furgdiar operations and projects, and for publishing
the first GTOS reports. GTOS cannot, and shoulgb®tun by networked specialists working on
GTOS in their spare time. Although currently (19®&ated within FAO the financial, staffing and
office base of the GTOS Secretariat remains fan fsecure or satisfactory. The period 1998-2000
will be crucial for GTOS development. Consequeritlig estimated that in this period the GTOS
Secretariat will need some $300,000 per year additito the present support provided by the four
1997 Co-sponsors. A very high priority must be gitg the GTOS Co-sponsors to securing these
additional funds.

b. Funding strategy for 1998-2000
Priority A

As a first step a strategy for funding the GTOSr&aciat for the period 1998-2000 must be
prepared. This strategy should consider directagmbres to governments, contain innovative ideas,
and be implemented as soon as possible. The imoyeafithe need to support the Secretariat
means that this strategy should be developed apiéinented independently of the long-term
funding strategy for the GTOS Programme elemente tworked out later. Without a functional
Secretariat to keep it going, GTOS is likely to eamlittle more than an interesting concept.

5. Develop a GTOS benefits package
Priority A

a. Rationale

Governments, agencies and organizations need to What benefits might accrue to them from
association with GTOS. To assist GTOS Secretaaétand other GTOS officials in their
discussions with these bodies a practical benaditkage should be prepared stating, and
illustrating with examples, the advantages of pgudition in GTOS. This package should be
designed so that it can be quickly adapted andesoggmted to suit each particular case.
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i. Governments

There are relatively few global environmental aocdl@gical monitoring and observing activities.
At national and regional levels, however, ther@ngnormous data collection effort since only
governments have the technical capacity and fiahresources to run long-term monitoring and
assessment programmes and their associated databasanalytical centres. The latter activities
would benefit materially from mutual associatiorotigh a liaison mechanism like GTOS that
would allow each to access reliable related data fother geographical areas not readily available
to it at present. Most governments would benefipaticipation in GTOS because of the insights
that participation will provide into achieving saistable development and the efficient and wise
utilisation of renewable natural resources. Withtbetinvolvement and participation of
governments in GTOS progress in developing GTOBowiklow. It is important, therefore, that at
an early stage of GTOS governments be made aw&&©SE and the potential benefits to be
gained by association with it. A benefits package sort outlined above would help to bring
about this awareness. In an actual approach teexrgoent, this package would usually be
supported by other material outlining the benéfieg would arise from the participation of that
particular country.

ii. Agencies and organizations

Existing monitoring and observing networks areuader the authority of controlling bodies and
have their own programmes with their own goals@jdctives. Those operating these networks
may not easily see why they should agree to hasierbtwork become a participant in a new
observing system which does not have a large bu@J€dS must, therefore, have clearly thought
out ideas on the benefits that association with §Tauld bring to a particular network before
discussions with that network are opened. The piategains of participating in GTOS to agency
and organization scientific programmes should beentdear. The GTOS benefits package will be
a valuable background tool to discussions with mggepartner networks.

b. Preparation

This can best be prepared by the staff of the GE€Setariat in association with members of the
GTOS Steering Committee.

B. Developing the Prototype Network
Priority A

1. Concept development

The basic format to be taken by the GTOS ProtoNgtvork (now known as GTOS Landnet) was
worked out by potential participating networksha Guernica meeting in June 1997. However, the
details of how this network will be establisheddtion, and grow still have to be decided. In
particular, the goals must be refined and defingdérims of science, land management, and other
possible applications. The role and types of modatetwork analyses must be considered in
relation to activity goals. Methods validation assembly of background data are two necessary
activities at this stage. Output products mustdgreed upon and defined. Of special importance is
to decide on how data and information productsreyisom the network will be made available to
the various categories of users - governmentmaltplanners, international programmes,
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scientists and the general public. Concept devetopmill be the responsibility of the GTOS
Terrestrial Observation Network Panel liaising witie GTOS Secretariat.

2. Organizational development

Before the GTOS Prototype Network can become dpesdithe potential participating networks
must be officially brought into the system. Thisgedure should be started early because getting
approval to join GTOS could be a lengthy proceskraight in some cases involve first obtaining
the approval of the governing body of the orgamresupporting the network. To start the
approval procedure letters of invitation from thea of the GTOS Steering Committee should go
to the head of the sponsoring organization of eativork. The GTOS prototype Network can be
started with just two participating networks buwiuld be better if there were about five since
achievement of goals would then be more meanirigéd VII.B.1. above). Representatives of
participating networks will have to be brought tibge before network launch to agree on the
programme details, network goals, and adminiseadivd scientific procedures. A suitable venue
for this would be the first meeting of the propo&EOS Terrestrial Observation Network Panel.
Particular attention should be given to agreeinbmn data are to be collected, analyzed and
interpreted, and by whom. Procedures should alstebeloped and agreed for allowing other
networks to join the GTOS Prototype Network ateasitimes after it has started. Organizational
development should be carried out through the GE@Setariat which will liaise closely with the
Chair of the GTOS Steering Committee.

C. Further Develop GTOS Working Groups
Priority B

1. Roles

As described above (see V.B.2.c.) Working Groupdianited life informal subsidiary bodies of
the GTOS Steering Committee and are comprised ofbees of the Steering Committee who
volunteer to undertake these additional dutiesy Hne usually topic or area specific and members
of a Working Group normally communicate with eatiieo by electronic means. Their purpose is
to provide the GTOS Steering Committee with infdring expert opinion on specific items and
areas, including programme development proposalsaggestions for improvements in operating
methods. Each Working Group establishes its owm$eaf Reference. There is no theoretical
limit to the number of Working Groups that can beablished. It is likely that an important issue
developed by a particularly active Working Groughtibe more than could be dealt with by
electronic communication and would require that Kifay Group to meet. If this situation does
arise GTOS should support such a meeting, avaiteb®irces permitting.

2. Existing GTOS Working Groups

The following GTOS Working Groups were startechat first meeting of the GTOS Steering
Committee (Rome, December 1996):

* Working Group on GTOS Implementation
Purpose: To develop an implementation plan for GTOS

* Working Group on Coastal Zones
Purpose: To develop a strategy for GTOS to dedl @otstal zone issues.
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* Working Group on Site Criteria
Purpose: To develop a draft set of criteria farsstb join the GTOS networks.

* Working Group on Biodiversity
Purpose: To develop a strategy for how GTOS wiliettep the biodiversity issue.

* Working Group on Social Issues
Purpose: To determine how to handle the societaéswithin the context of GTOS.

* Working Group on Earth Science
Purpose: To develop a strategy for dealing witkl ldegradation issues.

These Working Groups should be reviewed and rederei, their Terms of Reference agreed
upon, and their tasks refined (see VII.C.3. immietijsbelow).

3. Working Group support

The Working Group concept is an excellent one @oth but does not always succeed in practice.
A successful Working Group is one in which theriest and enthusiasm of its members is kept
alive so making the Working Group productive. lgeneral among Working Groups that the
busier people are in their normal duties, the nactire they prove in Working Groups. To further
stimulate Working Groups GTOS Secretariat shoufdar ways of making the Working Groups
more attractive to their members. These attractongd include:

a. Occasional support to some Working Group megting

GTOS Secretariat should provide financial supmire¢t, or from donors) for an occasional
meeting of a particular Working Group to enableéradepth discussion of an important issue that
has been developed by the group.

b. Author credit on each GTOS Working Group TecainiReport

Working Group reports could be structured to forifd® Technical Reports, each with its
authorship credited to all Working Group memberséme. Thus all Working Group members
would be able to consider each report of their WigrikGroup as a publication of which they were

authors.

D. Initiate User Needs Assessment
Priority A

1. Background

Some potential users of GTOS and their main GT@Geek programmes are given above (see
VIE.). As GTOS is intended to be a user driveriesys discussions with each of these groups
should start quickly to ascertain what they woikd from GTOS, and what they might put in to it.

2. Consultations
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The user-needs consultative process is an on-goiaghat will continue throughout the life of
GTOS, although most of the important discussiosilshhave been completed by the end of the
GTOS Establishment Phase in early 1999. The GT@&&eiat will organize and co-ordinate
these consultations. The results from each groulsotissions should be published as a GTOS
report in the manner already done for the GTOSsvisithe Secretariats of eight major
environment related global conventions. At the efithe first round of consultations a user needs
consultative workshop should be held (see VIILP.2.

E. Outreach to GCOS and GOOS
Priority B

1. Global Climate Observing System (GCOS)

Co-operation between GCOS an GTOS has been excatidron-going from the very start of
GTOS. ltis fair to say that if it were not for tmerest in GTOS shown by the GCOS Secretariat
and the practical support it has given to the esidges of GTOS, there would be no GTOS today.
This applies particularly to the development of 8@0OS/GTOS Plan for Terrestrial Climate-
related Observations which was financed and supgday GCOS. The two Secretariats must
ensure that future contact is maintained at thegmteexcellent level.

a. Areas of future co-operation

Of the seven GCOS categories (see 11.B.3.a.i4vig) the land-atmosphere boundary and the land-
biosphere climate response, that are most relév@TOS and offer the most potential for co-
operation between GTOS and GCOS. Data gathereggin@TOS may, however, also be of some
relevance to three other GCOS categories (glodatrae properties, atmospheric dynamics, and
atmospheric composition). Priority should be git@holding preliminary discussions on the
development of a joint GOOS/GCOS/GTOS coastal ¥aien system, starting with a strategy
and an implementation Action Plan.

2. Global Ocean Observing System (GOOS)

Of the five GOOS modules (see I11.B.3.b.i-v) the hretevant for potential co-operation with
GTOS is that of Coastal GOOS. This module is afsmncern to GCOS. The three observing
systems should, therefore, plan and operate tbastal observing activities together. Any joint
coastal Global Observing System programme musioiselg associated with the IGBP Core
Project on Land-Ocean Interactions in the Coasiak4LOICZ). To a lesser extent the GOOS
modules on marine living resources and the heéliieooceans are also areas of potential co-
operation with GTOS. Outputs from GTOS may alsceh@levance to the GOOS climate module.

a. Areas of future co-operation - Coastal GOOS
Priority A

Coastal GOOS comprises three elements - biologicelited; marine navigation; and coastal
hazards. GTOS interests lie principally with thstfivhich can be further divide into land-use,
habitats, and water quality, to which can be aduelbgical diversity including living marine
resources. It is also possible that GTOS could bhawde in the coastal hazards element but this
would be of lower priority.
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i. Defining coastal areas
Priority A

An early priority action for GTOS must be to agreeassociation with GOOS, on a working
definition of coastal areas. An important pointhie definition is to fix the distance inland of the
landward boundary of coastal areas. Faced witmaesiproblem the UNEP Regional Seas
Programme decided that this distance should be 8pakm from the shore so that the lower
reaches of large rivers and the land-use of thstablinterland, especially the coastal plains|cdtou
be included. GTOS and GOOS should adopt the gedefiaition of coastal areas used by the
Regional Seas Programme, bearing in mind thatnasstit will have to be modified to fit particular
circumstances.

ii. GOOS/GCOS/GTOS Coastal Observation System
Priority A

High priority should be given to holding prelimigatiscussions with the Secretariats of GCOS and
GOOS on the development of a future joint GOOS/G@EIVS coastal observation system,
starting with a strategy and an implementation@c#lan. The specific coastal area information
needs of each of the Global Observing Systems beuascertained. While there is a reasonable
idea of the information required from a coastalentisig system for GCOS and GOOQOS, this still
has to be determined for GTOS. In deciding neeasiit be borne in mind that this programme
must contribute to scientific understanding as asglhave inputs into the national economic
development of participating countries. It musbdle decided whether the programme will start
with one or two locations where ideas and feagjtalie tested before expansion to other areas, or
whether it will be a network of sites from the begng. It is possible that these problems will be
resolved quickly in which case an operational @&STOS might be feasible at an early date. It is
essential in the development of this programmettitete responsible liaise from the start with the
IGBP Core Project on Land-Ocean Interactions inGbastal Zone (LOICZ) and with the Regional
Seas component of the UNEP Water Programme whiah, h@spectively, practical experience in
scientific research in coastal areas, and in naltieconomic development of coastal zones.

3. Inter-Secretariat and programme contacts
Priority B

Although independently operated and staffed, aril eifferent user communities, the three Global
Observing Systems are regarded by many as beiegsence, three inter-related elements of a
single Global Observing System. It is importangréfore, that they work very closely together.
GTOS can and should foster this operational liaisdhe following ways:

a. Secretariats
Priority B

The three Secretariats have already recognisethihatork of each of the other two Global
Observing Systems directly impinges on the prograrand work of their own GOS. The Director
of the GTOS Secretariat should, therefore, routimgbrm the other two Directors of important
actions that are being proposed by GTOS, prograprowgess and problems, and important
findings. This is best done on an informal bagkefthone, electronic mail, postal mail) to reduce
the reporting burden on the Director. The thre@e®aors should meet together for informal
consultations not less than once per year. Thibedacilitated by the GTOS Secretariat Director
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by inviting the Directors of the Secretariats of @&and GOOS to meetings of the GTOS Steering
Committee (see VII.E.3.b. below). In addition allf@S publications and electronic outputs
(including non-substantive and public relationsdoicis and publications) should be sent as issued
to the Secretariats of GCOS and GOOS. Reciprocaigements should be negotiated in each
case.

b. Steering Committees
Priority B

The Directors of the three Secretariats shoulderthie Directors of the other two Secretariatdlto a
meetings of their respective Steering Committe¢gah meeting of the GTOS Steering
Committee, the Director of the GTOS Secretariatkhschedule special agenda items for GCOS
and for GOOS where their respective Secretariadiirs will talk about their own GOS
programmes. The other two Directors would be imviteattend the whole GTOS Steering
Committee meeting and not just for their particalgenda item. This would also provide
opportunities for regular joint consultations bg three Directors (see VII.E.3.a. above).

c. Working Groups
Priority B

The Director of the GTOS Secretariat should inftinen Directors of the GCOS and GOOS
Secretariats of the contact details and activiifesach of the GTOS Working Groups so that they
may inform their own Steering Committees. It shduddmade clear that substantive comments on
Working Group activities would be welcomed from G&é&nd GOOS.

d. Standing Panels
Priority B

From time to time GTOS may need to establish adyisodies with a longer working life than the
more short-term Working Groups; these would be @tanPanels. In each case the Chair of the
GTOS Steering Committee, on the recommendationeo€Committee, should approach the Chairs
of the Steering Committees of GCOS and GOOS toidenthe desirability and feasibility of
establishing a joint Standing Panel.

e. Co-operative fund raising
Priority B

Several elements of the future GTOS Programmebwijbint ventures with one or both of the

other two Global Observing Systems. Potential doaoe usually swamped by the number of
requests for funding that they receive. Donors alays give more weight and greater
consideration to requests for financial supporidort projects that originate from one agency
acting on behalf of all the others involved. Thedbior of the GTOS Secretariat should ensure that
this approach is followed where GTOS is co-opegatiprojects with GCOS and GOOS.

F. Participation in Joint Standing Panels
1. Joint Data and Information Management Panell{JF)

Priority B
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a. Background

The Joint Scientific and Technical Committee of GB€3tablished a Data and Information
Management Panel (DIMP) to formulate, implement avetsee the GCOS data and information
management system. In particular DIMP was to tal&ia series from the climate community for
GCOS based on data needs identified by the GC@Bcscpanels, identify gaps in data available
to GCOS, and co-ordinate efforts to redress thatedegficiencies, bearing in mind the need for
data quality to be of acceptable standard. Rigim fihe start it was recognised that the data and
information system for GCOS should be developeal @ammon framework that would
accommodate data and data products from the climatiiles of GOOS and GTOS as well as the
World Weather Watch (WWW). DIMP has, therefore,af/included representatives of these
programmes as members. DIMP also includes peofieadiroad range of expertise in a number
of climate related backgrounds and disciplines. Bligla highly focused problem solving group
that concentrates on resolving crucial issues tfgthe quality of data and access to them. With
the more active involvement of GOOS and GTOS is plainel it was recently (1997) renamed the
Joint Data and Information Management Panel (J-DIMRignify that it now serves all three
Global Observing Systems. Subsequently, (Tokyy, 7897) the role of J-DIMP was reviewed
and modifications suggested to better accommobateetjuirements of the three Global Observing
Systems, with the Terms of Reference being revseeflect these changes. However, the
practicalities of the transition from DIMP to J-DRvVare not simple and it will take some time
before the change is properly reflected in the wWarld composition) of the panel. Suggestions
have also been made for improving the mechanismistiraction between J-DIMP and the
science panels.

b. J-DIMP and GTOS

DIMP has done excellent work for GCOS and has kskedol a GCOS Data and Information
Framework that can also handle similar types dd ttaim the climate related modules of both
GOOS and GTOS.

I. GTOS Data and Information Management Plan
Priority A

The DIMP panel has drawn up a very good GCOS Datdrdormation Management Plan that has
been thought through with such care that it wilabée to accommodate GCOS future changing
needs for some time to come. This GCOS plan, hayeaanot as it stands serve as an exact
model on which to base a similar plan for GTOS. @é&eelopment of a well thought out Data and
Information Management Plan specifically for GTQ és terrestrial interests is, therefore, an
essential activity that must be undertaken by G&®Soon it can (see VIII.A.1.f. below). The plan
should start with clearly stated principles whitlowd relate to those now being established for
both GCOS and GOOS.

ii. GTOS participation in J-DIMP
Priority B

J-DIMP will be an increasingly important panel ihish GTOS should continue to participate and
play an active part. GTOS should find material waysupport this panel and its work. J-DIMP is
shortly to begin to define a common set of dirgctevel metadata items, develop guidelines for
metadata for specific types of data, and to exaswftevare for metadata collection and
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management. GTOS should, therefore, participateeiimetadata work of J-DIMP and relate it to
the development of TEMS (see TEMS; VIII.A.5. below)

2. Global Observing Systems Space Panel (GOSSP)
Priority B

a. Background

The steering bodies of the three Global Observygieins (GCOS, GOOS, GTOS) recognized the
need for a comprehensive approach to space-baseds/ational activities and decided to establish
an advisory panel that was common to the threerabgesystems. The panel was to inform the
observing systems on ways in which space-based:dald enhance their global programmes, and
would also promote the space-based observatiomaireenents of user communities carrying out
global studies. It would do this by recommendingh®space agencies how these requirements
might be met. In other words, GOSSP is intenddxbtthe focus for exploiting space systems in
meeting the objectives of the global observingesyst GOSSP has served the three Global
Observing Systems very well, particularly GCOS. ldwer, the situation has changed and each of
the observing systems is how taking a more actidedirect role in space-based data affairs.
Increasingly, the three observing systems, and @eisponsors, are them-selves present at key
satellite meetings such as those of the Commitideanth Observation Satellites (CEOS). This
means that GOSSP no longer has to report on ttiaiites, proposals and needs. Similarly, there
is now no reason for GOSSP to report on satedliteriology developments to the observing
systems since such developments are quite adegoatered in reports produced by bodies such
as CEOS. There should, therefore, be a carefidweof the future role of GOSSP with a view to
either reconsidering, refining and improving ité\aties, or closing it down as no longer being
necessary. One possible role for GOSSP that sheutckplored would be to provide advice on
telecommunication developments and facilities t#wance to the Global Observing Systems (to
include, for example, aspects of high speed hidtnwe data transfer, access systems, satellite
telecommunication to remote areas, automatic adafaisition stations, animal tracking by
satellites, and security measures).

b. GOSSP and GTOS

GTOS should press for the mandate of GOSSP tovinred and refined. If GOSSP continues
with a refined mandate, GTOS should continue t@edpgGOSSP and should contribute to its
financial requirements. If it is decided to clos®@&5P, adequate financial provision should be
made for GTOS to be present at CEOS and similafdtayat which regular substantive
presentations on GTOS and its programme shoulddaem

3. Terrestrial Observation Panel for Climate (TOPC)
Priority B

a. Background

The TOPC is a joint panel established by GCOS and$to ensure that there is a co-ordinated
plan for obtaining the terrestrial observation iegments for GCOS and for the climate change
requirements for GTOS. The plan provides a ratef@l the structure of the initial operating
system and outlines basic guidelines for its imgetation. It describes the minimum set of land-
based variables that are required to understandithate system and its variability and to predict,
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detect and assess the impacts of climate changeddth and information management needs
identified in the plan have been passed to the D@ta and Information Management Panel (J-
DIMP). Details of those observations that can besnade from space have been provided to the
Global Observing System Space Panel (GOSSP). Tiet pas produced two versions of the plan
for terrestrial climate-related observations: emsl.0, November 1995; Version 2.0, June 1997.
Implementation of this plan will be done jointly BCOS and GTOS in co-operation with the
World Climate Research Programme (WCRP), the Ilatemal Geosphere-Biosphere Programme
(IGBP), the International Human Dimensions PrograntiHdDP), and other international and
national institutions and programmes.

b. TOPC and GTOS

TOPC is the most successful of the standing paméiet it has produced a scientifically sound
and practical observation plan for the climatergges of GCOS and GTOS. TOPC will keep the
plan under review and will refine and update itiassumstances require. As GTOS begins to
develop its various special networks, it is certhat it will have to reconsider its data requireise
and better define the variables that it measur@®Q will play an important part in aspects of this
reconsideration. This work is vital to GTOS so BatOS should continue to participate in TOPC
and its work. Financial support to TOPC from GT®8wd be made, available financial resources
permitting.

4. GOS Panel on socio-economic aspects
Priority A

a. Background

All three Global Observing Systems are involvedadtivities that will produce findings that could
have considerable impacts on society, and on ratsmtio-economic development. This is
particularly true of GTOS where some of its priprisues include changes in land-use, land-cover,
agriculture, pastoralism and other forms of managedystems, freshwater, contaminants, and
pollutants. It is necessary, therefore, to identity socio-economic variables that are neededhéor t
interpretation of global change, and to determiagsan which natural resources data from the
observing systems could be used in socio-econatomuating. The need for societal benefits from
the observing systems to be identified and defiaed,made known, is widely recognised but all
three observing systems are composed largely aligadyand biological scientists and so lack
expertise in this area. This need has been idemtiy the Sponsors Group for the Global
Observing Systems as a priority concern.

b. GTOS and the Joint Socio-economic Panel (J-SEP)

There is little doubt that this is an area of grelvance to GTOS and the other observing systems.
It is, however, an area in which there is littippening within the GOSs and it remains a large gap
in GOS design and function. GTOS should, therefaragcordance with the suggestion of the
Sponsors Group, as soon as possible and avaikdadarces permitting, take the lead in

establishing and operating a Global Observing 8ystgint Socio-economic Panel (J-SEP) along
the lines of J-DIMP and TOPC. Funds to supportdbtsyity initially should be sought from

external sources if internal GTOS funds are notlavia.
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CHAPTER VII. TASKSFOR THE NEAR TERM: GTOSESTABLISHMENT PHASE
A. Strengthening GTOS

The actions outlined below should be started togvtlrd beginning of the Establishment Phase and
will be heavily influenced by the practical expeged gained in the Preparatory Phase.

1. Develop and implement GTOS policies for infonmaiand data
Priority A

For GTOS to be an effective system the data amdnrdtion generated through it must be those
needed by specific potential users and in formistiiey can utilise. This requires that at an early
stage of GTOS a series of policies must be develtp will guide its data, information and
product releases. All aspects of data managemedrib@rmation should be co-ordinated with the
other two Global Observing Systems (GCOS, GOOS).

a. GTOS Policy on Data and Information Release
Priority A

GTOS should place as much of its data and infoonats feasible in the public domain so that
they are readily available to a wide variety ofoval and international users. This, however,
means that many of the analyses, assessmentsrndaaings of various types based on data
obtained through GTOS will be made increasinglypégple and organisations that are outside the
formal GTOS network. Data may, therefore, be usedlays and for purposes for which their
collection was never intended. Also, governmentg atdimes insist that some information and
data obtained through GTOS, and pertaining to fheaiicular countries, should not be in the
public domain and should not be released withait ffrior formal consent. The release of GTOS
data of different levels of reliability will alscale to be considered. The question of data retease
the private sector and associated commercialisagpects will be an important issue that the
policy will have to address. The policy should eirghas far as possible the principle that GTOS
data should be free and unrestricted so that theg &n open distribution to all who need them.
They should go to accredited users without chavgbat their cost is no more than that of
reproduction and delivery without charge for theadand products themselves. A clear basic policy
for handling these situations and similar aspedtfave to be worked out early in the life of
GTOS and kept under continual review. This candredhrough the GTOS Panel and Working
Group suggested below.

b. GTOS Data Management
Priority B

i. General principles
Priority B

GTOS data management should, as far as possiblajready existing management and
communication systems. The selection will, at l@asally, be greatly influenced by those systems
already in use within the existing national obsegsystem networks that comprise the prototype
GTOS. The systems should be flexible enough toviitk other systems and databases that are not
yet participating in GTOS. Data available to GT®8wdd be available, as far as possible, on-line
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at all stages after the initial checking and vesiion. Basic freshly collected field and laborgtor
data should not be made available in any form umitial checking and verification has been
completed (except by special arrangement for aggoractivities). GTOS Data and Analysis
Centres (see VIILLA.1.c. immediately below) sholddlinked together primarily by electronic
methods and open to on-line user access. Thuathesystem should have a distributed structure
and use standard analytical, interpretation anadrtieyy facilities.

ii. GTOS data management focal areas
Priority B

GTOS should develop a data management and infemsystem that should focus on the
following activities: development of databasesaf@hegional and sectoral data, both primary and
derived, and associated data products; developof@ribng-term data referral system to identify
the locations and access requirements of difféypes of data held both within and without
GTOS; a database of metadata (see TEMS; VIIl.Aelw); and acquisition of appropriate tools
for handling and sorting data. As models and smmistruments will be important to GTOS,
consideration should also be given to assemblifmgriration on applicable models, interpretive
tools, and decision support systems.

iii. GTOS Working Group on Data Management and rimfation
Priority B

Data and information are vital to GTOS so that ®STData and Information Working Group
should keep the data approaches and problems oSGih@er constant review. This informal
group of Steering Committee members (see V.B.Pave) should be supported by a standing
advisory Panel on Data and Information Release\(HeA.1.e. below).

c. GTOS Data and Analysis Centres
Priority A

Criteria must be developed for selecting and desigg sectoral GTOS Data and Analysis Centres
where data will be assembled, verified, and managéxbrever possible GTOS Data and Analysis
Centres will be existing national or internatiooahtres that have agreed to take on the additional
GTOS role. The first such centres will almost dalyebe those already associated with the partner
networks and programmes that were brought togéttferm the prototype GTOS network. The
role of each GTOS Data and Analysis Centre willehtvbe determined through negotiations
between the existing centre, GTOS Secretariatrandt importantly, the national partner networks
involved. This will require agreement on the resoitities of the particular Centre with regard to
GTOS data and its analysis. In general, each cesitrearry out first-cut data verification. Censre
will also be involved in quality assurance procedusut will not necessarily take part in further
data analyses or the production of assessmentswilhdepend largely on the nature of the
observational data, the analyses required, andrtfamization and analysis capabilities of the
centre. Normally, GTOS data will, by prior agreemée analyzed or assessments made at centres
specified by GTOS for the purpose. Each GTOS Dadafanalysis Centre will have to agree to
abide by the terms of the GTOS Data and Informd®elease Policy. It would be advantageous to
GTOS, the partner networks, and to the Centrd iiselerms of public relations, if each was
formally identified as a GTOS Data and Analysis @&zand displayed an official public
designation to this effect (plaque, parchment, iedaetc.).
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d. GTOS data and information products
Priority A

GTOS products will take many forms ranging frormped reports and papers to electronically held
data sets and CD-ROMs. Some will be wholly sciengihd technical, some will be advice

formally transmitted to governments, while stilhets will be for the general public. Problems that
must be addressed include languages of publicétast versus public awareness advantages),
distribution methods, and, critically, whether taaye for products, to release them at no cos, or
do both. Cost effectiveness must always be a pamnooncern. See VIII.A.4. below.

e. GTOS Panel on Data and Information Release
Priority A

i. Role

Information and data release are at the centrel@% They are vital to science, essential for
national economic development, and can be potsnpialitically sensitive. Consequently, an
advisory Panel should be established to keep usdEw GTOS data and information needs and
releases. An important ongoing task of the Panelavoe to consider how data and information
from GTOS could be used by countries for natiomditp making and economic development.
This should include recommendations on the mechengd data flow and the need for specific
types of secondary and tertiary data transformadioducts. Particular attention should be given to
suggesting how this should be done and who does Whea Panel should report to the Chair of the
GTOS Steering Committee but should liaise with@®T€OS Secretariat over routine operations.
This Panel should only be established if outsidelifog is available specifically for its support
since it can only operate efficiently if it meetsrh time to time; electronic communication is
unlikely to be sufficient.

ii. Membership

The Panel should largely consist of outside exgeata both developing and industrialised
countries together with a few members of the GT@®r8g Committee. The Panel should not
consist exclusively of scientific, technical andedexperts although these should predominate.
Some Panel members should have had experience pffattical use of GTOS type data at
national level, and some should be familiar with plolitical sensitivities that can arise over the
release of national data.

f. GTOS Data and Information Management Plan
Priority A

The above items should be brought together, aragad upon, within a Data and Information
Management Plan that is designed specifically fb©S and its terrestrial interests. Preparation of
this plan should begin as soon as practical astubitild relate to similar plans that have been
developed or are being developed for GCOS and G@§)ctively. The plan already developed
for GCOS cannot be used as an exact model for Gsli@8 the latter has different basic interests
and serves different user groups (see VII.F.labove).

2. Develop and implement a GTOS Policy on Publicestj and a GTOS publications programme
Priority B
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An information and publications policy for GTOS skwinclude both electronic and paper
publications. This must be formulated at an eddges of GTOS so that it can be implemented
early in the GTOS Establishment phase. Carefulideretion should be given to the number of
different types of publication needed to ensure BEOS and its work receive adequate coverage.
There should not be so many that confusion resuksfewer the better. Serial publications might
include Steering Committee Reports, Meeting Rep8xgentific and Technical Reports,
Assessments, Bulletins and a GTOS Newsletter ftleamot more than twice per year). A peer
review mechanism for all GTOS scientific and techhproducts should be outlined. Publications
in each series should be clearly identified andeoutively numbered. Provision should also be
made for publication of a time-to-time substantivenograph series. Electronic publications
should include data series, maps, images, modelsleese may be in CD-ROM and diskette
forms as well as placed on the Internet. The ladesks of substantive serial publications should
also be placed on the Internet. The PublicatiotisyPshould outline the content and style of each
product type. How GTOS publications relate to tkisteng publication programme and
distribution system of the GTOS host organizatiooutd also be considered. The policy should
also contain GTOS principles for co-publicationhaissociate and other co-operating
organizations. It is important that GTOS is propexdknowledged in scientific and technical
papers based on data acquired through GTOS anghpedbin journals and books by those taking
part in GTOS activities. The policy should contappropriate credit wordings as a guide to
authors.

3. Develop and implement a GTOS Policy on Publiafkes
Priority A

Good public relations are essential to the welhkp@f GTOS and its long-term future. Good
public relations do not just happen, they haveetareated. A Public Relations Policy will provide
a framework for getting the most benefit for GT@& the work of GTOS. It is essential that
GTOS consider this policy carefully for poor pubitations can adversely affect funding, while
good public relations can enhance funding. To enthe credibility of GTOS must be a basic
public relations tenet. Thus GTOS must never ckaiything that it is not doing, or cannot do, or
cannot deliver. This policy must relate to the GTg8cies on information and data, and on
publications, and should cover media exposure temrerage (meetings, product launches,
interviews, etc) and situation reporting. Thus GT8d8uld consider mechanisms for making
timely public statements on relevant current emrimental situations and events of topical global
and regional concern (press releases, press cooéstgadio and television bulletins and
interviews). The public will quickly learn to lodgk GTOS for an informed unbiased account of
what is happening. GTOS public relations activisbsuld take advantage of, and use as far as
practical, the public relations facilities of it®Sponsors, especially those of the GTOS host
organization.

4. Develop and implement a GTOS Policy on Products
Priority A

a. Rationale
GTOS will be judged by what it delivers. For GT@Sok a success the outputs produced by it
must be reliable, valuable and useful. Outputsnaiige from basic data sets of the variables

observed, through transformed, derived and gernkdatia that are in forms more easily handled by
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specific user groups, to technical assessmenkedftate and trend of particular environmental
factors, situations or areas. All GTOS activitiassttherefore, have the end product users in view
right from the start. It is essential, therefohattin the early planning stages of any GTOS dgtivi
the desired end products and their users arecldaritified. The scientific design of these end
products and their incorporation into the actiuityplementation plan at its very beginning is
crucial. Special attention must be given to exangrin the planning stage how GTOS data might
be used to provide a sound basis for subsequenbeto analyses. To do this efficiently and
consistently requires a well thought out GTOS Peb@wlicy to provide a guide in activity

planning.

b. GTOS data and information users
GTOS data and information users fall into threemeaitegories:

i. Policy makers and planners
Priority A

Mainly from national governments but also from santernational programmes. They need from
GTOS national environmental and ecological datéaotors affecting the health, well being, and
social economic development of the peoples in twintry. National renewable natural resources
have very great national economic value so thatrieed to be managed efficiently and in
sustainable ways. Policy makers and plannersterefore, interested in any changes that are
occurring, or are likely to occur, in the extergalih and quality of national renewable natural
resources of economic significance, including rafeshange. They thus need GTOS data and
information in forms that can be used in natiodahping and for economic analysis. They often
require the generation of secondary and tertiaiy siach as social, economic and environmental
indicators. Consequently, national policy makeid glanners need to work closely with scientists
in the early planning stages of GTOS activitiesrisure that data relevant to their requirements are
collected or generated. GTOS data are vital faciefit national planning and wise economic
development.

ii. Technicians and managers

Mainly from national and international agencies arghnisations associated with the operation
and management of technical development and apptigarogrammes. They use data and
information generated through GTOS for more effitigperation of their programmes. They also
advise GTOS on their new and continuing data afwdriration needs.

iii. Research scientists

Mainly environmental and Earth system scientist®eiated with existing national and
international scientific research programmes. Tefanterest of most scientists using GTOS data
is in improving scientific understanding of envinsental and ecological processes and how they
affect the biosphere and its component parts. ita@ves direct field and laboratory

investigations as well as indirect studies usingugition models. Scientists, therefore, will also
have inputs to GTOS, particularly in the early stagf any activities, by providing advice and firm
guidance on the variables to be observed, the merasat units, the techniques to be used, and on
appropriate methods of data analysis and data rearey.
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c. GTOS output products
Priority A

Some GTOS products will be scientific, some willtbehnical, and others will be general
information. Each, however, must be carefully aedrty defined in terms of content and format
before the start of relevant GTOS activities. Usards will govern the both the types of product
and their content. Of special importance is todiean how GTOS data and information products
will be made available to the various categoriegsefrs - governments, national planners,
international programmes, scientists and the gepaldic - and whether to charge for them (see
VIIL.A.1.d. above).

d. GTOS Policy on Products
Priority A

A GTOS Policy in this area is fundamental to theglkberm success of GTOS and should be
developed at the earliest opportunity through th@©6 Steering Committee and the GTOS
Secretariat. It should embody all the consideratexpressed earlier in this chapter (see VIILLA.4
above) so that it provides sound guidelines forfiliere on GTOS products and their utilization.
The Policy should pay particular attention to tbhegible implications of charging for GTOS
products. The Policy should relate closely to tH€©S Policy on Data and Information Release
(see VIII.A.1.a. above), and to the GTOS PolicyPaiblications (see VIII.A.2. above).

5. Review the Terrestrial Ecosystem Monitoring S{fEEMS) strategy and database
Priority B

a. TEMS background

The need to have basic information about the gitese terrestrial data are obtained, and about the
programmes which obtain them, has long been obdndsvas a basic tenet of the former Global
Environment Monitoring System (GEMS) and its Harmation of Environmental Monitoring
(HEM) programme. Without such information it isesftdifficult to interpret correctly the data that
originate from sites since the original reasongdking the data, the measurement and analytical
methods used, and the quality control procedureleal are not always readily apparent. If data
are to be used by others their reliability, contphily, and comparability must be known. These
background information elements are now collecyitetmed metadata. The Terrestrial Ecosystem
Monitoring Sites (TEMS) database was originallyeleped at UNEP, Nairobi, as an activity

within GEMS. Subsequently, TEMS was moved to thesSWwederal Institute for Forest, Snow and
Landscape Research (WSL) in Zurich where it wasitgeand improved.

b. TEMS information

TEMS is an international directory of metadata atoanitoring stations and their activities; it is
not a compilation of basic variable data. The aurpgincipal objective of TEMS is to document
existing long-term monitoring sites which may béadle for inclusion within GTOS as its
participating networks increase and its programinee®me more clear. The database contains
basic information on site characteristics sucthaglate the site was established, latitude and
longitude, altitude, geology, hydrology, biome, &malogical communities present. Brief
information about the scientific programmes beiagied out at the site or to which site data
contribute is also included, as are the names @it sses of contacts.
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c. TEMS now and in the future

Most recently the Global Climate Observing Syst&@QS) has begun to make TEMS more
relevant to its needs and in so doing has madenb@uof enhancements that will directly benefit
GTOS. New sections on some GCOS networks and crergdhave been added, and a section on
permafrost is planned. TEMS can now be linked tlyec basic data sources if this is required. A
PC version of TEMS will also be available sooni#é moment (1997) TEMS can be searched by
geographic location (latitude and longitude, anahtxy), variables measured, network name,
GCOS and GTOS topical areas, and eco-regions. ralseapability by contact names will be
added shortly. The TEMS database proved extrenadlyable during the planning phase of GTOS.
It will be an important tool for both GTOS and GC@&sthese programmes move toward full
implementation since it can supply metadata onogocal monitoring sites, and at the same time
provide scientists and planners with direct lirkksl&ta centres. It also allows GTOS and GCOS to
identify existing sites and to analyze potentigigya the coverage of critical variables. The need
for metadata by all the Global Observing Systenssréeently (July 1997) been stressed by their
Joint Data and Information Management Panel (se€€.¥Ib.ii above) which will make TEMS

even more relevant to their programmes.

d. Review of TEMS
Priority C

TEMS has grown according the varying needs of iffierent organizations that have had
responsibility for it. Its database reflects thelsanging needs. Consequently, there should now be a
critical review of the existing database to deteemwhere TEMS might best fit into the overall
strategies of both GTOS and GCOS. The review sHoalkdat ways to make TEMS metadata

more appropriate to the needs of both GTOS and GE@fgest changes in search capabilities and
data display, and recommend ways for updating mptdving the current information held. The
procedures for registering and including new sitdbe database should also be examined. The
TEMS review could best be undertaken by a smathteBmembers of the GTOS Steering
Committee and the GCOS Joint Scientific and Teci@ommittee.

6. Develop periodic review and audit proceduresIo0S
Priority C

a. Rationale

Throughout its life GTOS must be reviewed and itggpamme audited at regular intervals to
ensure that it continues to adapt to the changiwgldpment and scientific needs of the time, and
takes advantage of advances in relevant techndfdfys is not done GTOS will become fixed in
its mode of operation and quickly lose its impoc&rRegular programme and financial audits
ensure that planning and output schedules areediteerand that financial resources are not
wasted.

b. Timing
GTOS Programme Reviews and audits should be caieevery three years with the first taking
place in the last three months of 1999, the othbeirsg held in the last quarters of 2002 and 2005.
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c. Review team

These reviews will be carried out by independereligpment specialists and scientists selected
and appointed in their personal capacities by th©& Co-sponsors after consultation with the
Chair of the GTOS Steering Committee. Members @frdview team should be drawn from both
developed and developing countries and shouldree tir five in number. They will work to

Terms of Reference drawn up by the Co-sponsons@itesultation with the Chair of the GTOS
Steering Committee. The review of 2005 should etswider the possible future of GTOS over the
next decade (ie 2006-2015).

d. Technical assessments
Priority C

In the year immediately preceding each of the @nogne reviews of 2002 and 2005 two technical
assessments should be made whose findings witidugs to the programme reviews.

i. GTOS data uses by countries
Priority C

Assessment of the uses being made by countriggytary developing countries, of data and data
products obtained through GTOS and their perceraitk to those countries; reports to be issued
in years 2001 and 2004.

ii. GTOS data uses by international programmes
Priority C

Assessment of the uses being made by co-operatemgational research programmes of data
obtained through GTOS, and the value of theseidataproving scientific understanding of basic
environment and ecological processes; reports issbed in years 2001 and 2004.

e. Financial and administrative audits
Priority B

Financial and administrative audits of GTOS willdagried out at regular intervals in accordance
with the practice and procedures of the organimdtiat is host to the GTOS Secretariat, currently
FAO.

7. Define an initial set of variables for non-cli&opics
Priority A

a. Rationale and approach
Priority A

GTOS is about terrestrial systems and their obervaBefore GTOS can function efficiently it
must identify what must be observed, and how, vdarghwhere to do it. This is a fundamental task
for GTOS that must be started as soon as possitileam be expected to take some time to
develop satisfactorily. The non-climate terrestiaglics are very diverse so that it may be necgssar
to deal with them through topic specific internatibexpert groups that would select and define an
initial selection of important variables for eaopit. As there will be overlap between topicshat t
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end of the process the results from all the exgredps should then be considered together by
another international expert group drawn fromfadl topic areas to produce the final GTOS list of
basic and desirable variables to be observed.

b. International expert groups
Priority A

Areas to be considered by the international exgrerips should be biological diversity, ecosystem
form and function (including ecological procességgshwaters and fresh water ecosystems,
toxicity and contaminants, land-use and land-c@wefuding agriculture and pastoral systems),
and coastal areas (including coral reefs). All ggoshould consider their selections and definitions
with respect to both managed and natural ecosys#&lingork by these groups should be seen
against the set of climate-related terrestrial nkag®ns previously chosen and defined by the joint
GCOS/GTOS Terrestrial Observation Panel for Clinfa@PC) since some needed variables will
have been already included in the climate-relaggdlfie methods used by TOPC in selecting,
defining and presenting its chosen variables shioelldsed as a model for the expert groups. GTOS
and GOOS should be kept informed of these expetpgmeetings and invited to take part or to
co-sponsor specific meetings where the areas tofmdered are of obvious mutual interest (eg
coasts and reefs).

c. Funding
Priority B

Although necessary, the expert group approachdctdlehere is expensive and perhaps beyond the
present financial resources of GTOS. External fundsipport individual meetings should,
therefore, be sought from donors that specialiseipporting international expert meetings of this
kind.

B. Starting the GTOS Prototype Network (GTOS Laryne
Priority A

1. Start
Priority A

It is possible that not all networks that have edr® participate in the GTOS Prototype Network
(see VII.B.2. above) will be ready to begin openadi at the same time. Rather than delay
commencement, the network should start with theady to do so by the agreed starting date, the
others joining later. Provision should also be mfadéurther networks to join even though they
were not part of the original group.

2. Schedule
Priority A

The GTOS Prototype Network should start early iB8L@ith a view to having the first analyses
completed and issued by the end of 2000. ThegiBstmonths will necessarily be taken up by
design, planning, methods validation, and asseofidackground data. Data will begin to flow
from the sites into the system from mid to late8.99

3. GTOS Data and Analysis Centres
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Priority A

Identify, discuss and agree with the data and relsezntres associated with the networks
participating in the GTOS Prototype network onttipeitential role as GTOS centres for databases,
data analysis and production of any required assags. This will involve visits to centres by

some staff of the GTOS Panel on Terrestrial Obsensand the GTOS Secretariat to the centres
for technical discussions and facility review.

4. Other GTOS Networks
Priority B

As the GTOS Prototype progresses GTOS Secretavr&ing through the GTOS Steering
Committee and its subsidiary bodies will startdatatyze and support the establishment of new
GTOS networks as required.

5. GTOS Network Assembly
Priority C

If the number of Networks taking part in GTOS graagidly and exceeds 20 it may be necessary
in the Establishment Phase to introduce the GTQ#&dtk Assembly to allow all participating
networks to have a proper opportunity to influetieeway that GTOS is operated and managed
(see V.B.2.b.iii. above).

C. Continue Working Groups
Priority B

When working properly the GTOS Working Groups aretiective means of developing ideas and
solving problems about what GTOS is, how it opex;aaed how its findings are applied in

practice. They should be maintained and suppodéal ihe Preparatory Phase (see VII.C.2.
above). The Working Groups should be kept undeeveby the GTOS Steering Committee and
new ones created as new challenges are faced b GIlf@y should continue to be topic specific
although no Working Group should be allowed to bee@ permanent fixture.

D. Finish User Needs Assessment
Priority A

1. Background
Priority A

A programme of consultations to assess the neeas@&TOS of major potential associates and
user groups was started in the early Preparatagd?bf GTOS (see VII.D. above). This task is
important to GTOS because it is a very good mebassuring that GTOS networks are acquiring
the right types of data and are producing prodihetsare useful to development planners and other
national authorities, and to the scientific comnyunihe first round of these assessments should be
completed by the end of the GTOS Establishmenteé?lmasoon after.

2. GTOS users consultative workshop
Priority A

70



Representatives of the various user groups shaultdught together in a Consultative Workshop
at the end of the first round of discussions ireotd consider together the findings that have come
from the individual group assessments. The recordatems of this workshop will form a useful
guide towards the development of GTOS in the 2&sit@y. The workshop should be attended by
some members of the GTOS Steering Committee, amads/es of GCOS and GOOS, and the
Co-sponsors.

3. Workshop report
Priority A

The workshop report should be published and shiaaldde summaries of the individual group
assessments, as well as the report and recomnmmlafithe meeting. The report should be
widely circulated and consideration should be giwilable financial resources permitting, to
translating it into other United Nations officianguages (Priority C).

E. Develop a GTOS Strategy for Involving Individa@bvernments
Priority A

1. Background

Without the active technical involvement and finahsupport of governments GTOS is unlikely
to succeed. Governments have to be convinced th@aSZan contribute to finding cost effective
realistic solutions to their environmental and kealele natural resource problems, and that it can
also help the scientific community gain better ustdanding of the basic environmental and
ecological processes that underlie global chamgeirhportant at this stage of GTOS, therefore,
that a strategy for bringing about national supfmrGTOS is thought out, based on practical
experience gained up to this point.

2. The GTOS strategy
Priority A

During the Preparatory and Establishment Phasé3 GIS the GTOS Secretariat and other GTOS
officials, including the Co-sponsors, will have hafbrmal talks on GTOS with representatives of
a wide range of governments. These will have bemn tifferent geographical areas, and will
include industrial and developing countries. Thesdaable informal contacts will have enabled the
GTOS Secretariat to develop an appreciation for mmst governments view GTOS. This
appreciation will influence how the GTOS involverhstrategy should be developed and the form
it will finally take. Basic elements of the strayegill be an initial Expert Group meeting involving
a few countries from each of the main geo-politregions. This will be followed by the first of a
series of GTOS missions to individual governmefite form and scope of these missions will be
greatly influenced by the findings and recommemuaatiof the Expert Group meeting. It may
eventually prove advantageous to develop a monediantergovernmental mechanism for GTOS.
These points are further developed in IX.C. below.

F. Address Scaling Issues
1. Spatial and temporal scales

Priority B
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A major problem for all terrestrial observing systes the spatial and temporal scales at which data
are gathered and the relevance of data obtair@iktaicale to other data obtained at different
scales. Spatial and temporal scaling issues aheeaftmost importance to GTOS and the

utilization of its data and products.

a. Spatial scales

Land observations are commonly made at a wide rahgjeatial scales from broad satellite
coverage to site specific measurements on the drdius spatial data may represent areas
ranging from one metre or less to hundreds of kélwes. Terrain is inherently heterogenous but
the degree of apparent heterogeneity is a funcfidime spatial scale at which data gathering
observations are made. The finer the spatial sis@d, the greater the heterogeneity that can be
recognised. Some global change questions can henitbeadequately by using fairly coarse
spatial scales, but others, such as those involvetands, or burning, require much finer
resolutions to resolve adequately. The in siturag@asurements necessary to understand and model
processes are made at finer resolutions still.iNglesscale will be adequate for all GTOS
activities and it is likely that studies will regeiextrapolation across several spatial scales.
Integrated models that can be used at all scadasrdikely to be developed so that, for example, in
global analyses it is more probable that layeredetsowill be used to provide inputs into other
models in a hierarchical approach.

b. Temporal scales

Temporal scale difficulties are even more diffidolresolve since it is usually not easy to extend
information on biological functions such as photakgtic rate, and uptake of water by plants, from
daily to longer time scales in terms of years mades. To do this satisfactorily requires largéesca
information across gradients on a wide range ofhpheena (eg vegetation physiognomy, species
composition, and ecosystem changes).

2. Upscaling
Priority A

Site specific ground data, if sufficiently frequepfatially, can be clumped to develop useful but
coarser resolution wider area data planes, and thearn can be further clumped to form even
more broad scale but still useful data planes editgr areal coverage. The reverse, however, is not
true and it is not possible to derive meaningfid specific fine resolution data from broad scale
data such as those normally available from res@assessment satellites. Thus it is possible to go
from fine scale to broad scale in a meaningful imatynot usually from broad scale to fine scale. In
practical terms this means that useful fine scata dpecific to small ground sites cannot normally
be derived from broad scale satellite coveragessrilge constituent pixels of that coverage are
themselves very fine. However, the relationshipveen information content and spatial resolution
of satellite data is usually non-linear and theesadso resolution windows that are associated with
any given terrain type. Also terrain heterogenisityormally seasonally dependent which affects
the scale at which it is useful to record data.geguently, many workers have found that a
resolution of 500m is a useful working compromisedower limit for deriving reliable site data
from satellite coverage. GTOS will have to revigvscaling in relation to its programmes and
outputs.

3. Extrapolation of site specific GTOS data
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Priority A

Spatial scale changes are of importance to natmaahers and resource managers because they
need to know the relevance of site or area spetafia to wider geographical areas beyond the
borders of the observation sites, and whetheralataned in one area can be used to develop or
manage another of similar environment and ecolblgis becomes even more important when site
specific data originate beyond national bordersardsupplied through an international system
such as GTOS. This is an important aspect of thena level GTOS programme because many
potential users of the system, such as nationargowvents and convention secretariats, are
concerned with the development and managementoifgpsites and localities which are
themselves at the moment outside GTOS system age/aral are likely to remain outside in the
future.

4. Workshop on scales and GTOS
Priority B

At an early stage of the Establishment phase of &a@international expert group should be
convened to consider the problems of spatial amgpdeal scale changes with regard to the
scientific and resource management utilization ©0S data. SCOPE 35 (Scales and global
change; 1988) should be one of the background dectsor the workshop.

5. GTOS Technical Panel on Scales and Scaling
Priority B

After the Workshop, and based upon its recommenagta Technical Panel of mainly outside
experts should be established to keep under respatial and temporal scale aspects of the use of
GTOS data for planning, management and scientifipgses at both national and global levels. As
the Panel findings will also be of value to both@®and GCOS joint support for it should be
considered. Scale problems will continue to be irgmd to GTOS so that the panel is likely to
become a standing one.

G. Outreach to GCOS and GOOS

1. Implement first phase of a coastal programme
Priority A

Providing the programme proposal has been adeguketloped (see VIIL.LE.2.a. above) and
appropriate funding has been obtained a joint G@OV'S/GTOS coastal project should be
started as either a network or a series of fedgitelst areas.

H. Continue Participation in Joint Standing Panels

1. Joint Data and Information Management Panell{JF)
Priority B

GTOS should continue to participate in J-DIMP anoludd support its work financially, available
financial resources permitting.

2. Global Observing Systems Space Panel (GOSSP)
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Priority B

GTOS should continue to support GOSSP if it is ioied with a redefined and improved mandate
after its proposed review (see VIIL.F.2.).

3. Terrestrial Observation Panel for Climate (TOPC)
Priority B

GTOS should continue to participate in TOPC andikhsupport its work financially, available
financial resources permitting.

4. Joint Socio-economic Panel (J-SEP)
Priority A

At this point J-SEP is potentially the most impattaf the Joint Panels and GTOS should put
continued effort, time and resources into ensutgiguccessful functioning and continuity.

CHAPTER VIII. THIRD YEAR TASKS: GTOSDEVELOPMENT PHASE

A. Review GTOS
Priority A

The first independent review of the review prograadasigned earlier (see VIII.A.6.) should be
carried out. Reports arising from the review shdaddsubmitted to the Co-sponsors and given wide
and public distribution.

B. Facilitate Data Distribution and Access
Priority B

Implementation of the GTOS Policy on Data and Imfation Release developed earlier (see
VIII.A.1.a. above) should be continued. If fund®@al, the GTOS Panel on Data and Information
Release should be established and supported (e Me. above). The GTOS Steering
Committee Working Group should continue to consigivant aspects and mechanisms.
Additional centres to act as GTOS Data and Analgsistres should be brought into the network
as necessary (see VIILLA.1.c. above). The GTOSe®e@t should negotiate protocols for the
release and distribution of any data that may heesn placed under restricted access by a
government. Requests for GTOS data from privat®seommercial companies should be
considered carefully and dealt with strictly acoogdo the GTOS Policy on Data and Information
Release. Wherever possible GTOS data should cerntinbe distributed to accredited users in a
free and unrestricted manner without charge eXoepte costs of reproduction and delivery.

C. National Governments

1. First Expert Group meeting for ascertainingrtiie of governments in GTOS
Priority A

a. Rationale
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Ultimately, the future of GTOS, as with all the G&b Observing Systems, rests with governments.
Without their active involvement, and technical dindncial participation, there can be no GTOS.
It is, therefore, crucial to the long-term sucaals& TOS that some form of mechanism for
involving governments in GTOS is developed. Suateghanism will not only largely overcome
potential political difficulties but will also enseia better financial basis for GTOS allowing it to
develop more fully and usefully in the future. Tst Expert Group meeting will be an important
initial step towards developing a suitable longrtenechanism by which GTOS can more
efficiently function in the future.

b. Expert Group meeting
Priority A

The first Expert Group meeting to advise the Caaspos on national participation in GTOS

should be convened in Year 3. The aim of this mgetiill be to send to governments the message
that those responsible for GTOS want and need plaeticipation and to know their views and
requirements. Representation should be from 2-Atdes in each of the geo-political regions of
the world. For this meeting GTOS should preparack@round document for formal transmission
to participating governments well beforehand andtwvivould then serve as a discussion paper for
the meeting. This is an important and expensivgigcivhich should only be undertaken after
careful preparation and when adequate fundingasadle.

2. First GTOS mission to individual countries
Priority A

a. Rationale

The active involvement and patrticipation of goveemts in GTOS is essential (see IX.C.1.a.
above). The First Government Expert meeting wilbte clarify the views of governments on the
value and use of GTOS to them. The meeting will hotvever, be able to do more than set out
general terms and conditions for the involvemergafernments in GTOS. Individual countries
will have their own particular needs and considenatwhich will vary considerably from country
to country. This variability will reflect nationgkeography and location, social and economic
condition, scientific status and interest, andtali considerations.

b. Approach

Two to three representative countries should beaham each geographical or geo-political region.
A small GTOS mission should be sent to the goventsnef each selected country. The advantage
of this approach is that in each country a widegesof opinions of government officers and office
holding politicians can be obtained through a prigg@ogrammed mission than would be the case
if a single national representative of a counttgrated a meeting. Thus in each country visited it
will be possible to obtain the high level viewsloé Ministry of Foreign Affairs and the Ministries
of Finance, Economic Planning and Development,elkas the technical ministries, scientific
institutes, universities and other relevant bodies.

c. Timing
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The visits by GTOS to governments should not bagiii after the meeting of the First Expert
Group for ascertaining role of governments in GT@S been held because the conclusions of that
meeting will shape the agenda and discussiongedbTOS missions. It will be more cost effective
to schedule visits by a single GTOS team so thagiis 2-3 countries in the same region
consecutively on the same mission.

d. Mission composition

The small number of staff in the GTOS Secretarie@ms that these missions will not normally be
carried out by Secretariat staff. They will thusda#o be undertaken by others (Co-sponsors, co-
operating agencies, consultants, etc.). Where\ssilple those undertaking these missions should
be very familiar with the GTOS programmes and itk of their operations. They should also
have a sound knowledge of the countries to beedsit

CHAPTER IX. GTOSIN THE 21st CENTURY

A. What the Future Holds: an Introduction
Priority A

It is difficult to foresee at this range (1997) h@¥OS will develop in the next century even
though that century is less than three years asirmywn global changes will continue and new
issues are certain to come to the fore. Politicdl@mmercial developments throughout the world
are changing rapidly. In some areas living starglard improving and in other parts the reverse is
true. Telecommunications systems, home and ofbogpiting facilities, and personal electronic
information and leisure capabilities are makingswapid advances that by 2010 it is likely that
major accessors and users of GTOS type data mapevieldividuals from the general public.
GTOS will have to respond positively to these clagmgonditions and changing users. Also
scientists will have developed better, more realimbdels with greatly improved predictive
capabilities. These models will need improved @ieai and accuracy in variable measurements
which will have to be reflected in GTOS proceduf@sservations on new variables will be called
for as scientific understanding of environmentalgesses increases. Better links between science
and development will result in more sensitive iatlics, and improved indices and other
relationships for determining social and ecologieaponses to global change. Socio-economic
data gathering techniques will improve at all Is\adlowing more meaningful application of global
change data to national development. GTOS programviliehave to take these new
developments and approaches into account. Thenagiven below are just some of the more
likely avenues along which GTOS may develop.

B. GTOS Networks
Priority B

Normal observations: These will continue to be ntadeugh the normal GTOS programme
networks. Each of these networks is thematic inithigmainly concerned with a particular
environmental sector, eg GTOS Biodiversity, GTOBnate, GTOS Coast, GTOS Land, GTOS
Radiation and GTOS Water. These programmes angHterm activities which will continue to
form the backbone of GTOS into the next century.
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C. State of the Environment Global Observations

1. Global environment inter-connections
Priority A

In the first decade of the next century there gllincreasing scientific perception that the planet
must be viewed as a functional entity in which wiegbpens in one part can influence what
happens in all other parts; everything is intereated to some degree. The recent realization of the
global consequences of the El Nifio phenomenon éxample of these inter-connections that has
just achieved worldwide prominence. The global@ffeesulting from the 1991 volcanic eruption

of Mount Pinatubo is another example. It will, &fere, become increasingly important to observe
the state of the planet as a whole.

2. GTOS and the global state of the environment
Priority A

To observe the global state of the environmentiefitly in a meaningful but cost-effective way it

will be necessary first to identify and define aefally selected set of core variables to be

monitored worldwide. This is more difficult thamitay seem because few environmental issues are
actually global in nature. Most occur at local@gional level, often with large differences in the
natural and socio-economic factors affecting th€hey are considered global when they occur
throughout the world with such frequency that teegm global by distribution. Nevertheless,

many scientists consider that it is possible tatifieand define a key set of core variables thidlt w
indicate the state of the global environment asmg@drturbations and potential changes. Once
identified, data on each of these key variableshawVe to be gathered routinely for decades to
come. Related tasks for GTOS in the 21st centuiyneiude:

a. Key core variables
Priority A

GTOS will play an active part in identifying andfideng a limited set of key core variables that
can be used to observe the state and trends ghaiba environment. GTOS will be the lead
observing system in identifying the terrestrialiables of this key set. Each of these core vargable
will be one that is crucial to important environrtariunctions and processes. Some of these
variables will also be measured from space usimthEdservation satellite systems. A change in
the state of a given core variable will mean thaté is a change occurring in the functions or
processes in which this variable is involved.

b. GTOS Global Warning Network
Priority A

Watchdog observations: GTOS will have a set ofmaonally designated core watchdog
observing stations carefully placed around the dygrérhaps 400 in number. These will routinely
measure the same equally carefully chosen, interradly agreed, set of core variables using
harmonized measurement techniques and the sanity @salrance and quality control
procedures. The purpose of this GTOS Global WarNietgvork will be to keep the global
terrestrial biosphere under constant observatibrodgh it GTOS will draw attention to any
significant perturbations in the state of any &f tiore variables being observed. The causes and
likely consequences of these perturbations cantiberxamined. This GTOS network will thus

77



function as a global security alarm system thap&ele globe under constant observation but when
an intruder appears (ie. there is a significanhgban the state of one or more of the observed
variables) it will sound an alarm and call for amastigation. Such a system will allow the
unexpected to be noticed and acted upon. HopethyGTOS Global Warning Network will be
linked to similar networks in GCOS and GOOS, oré¢heill be a single integrated Global
Observing System Global

Warning Network involving all three observing sysge Such a global watchdog observing system
will be of fundamental benefit to all nations, andhational planners and scientists alike.

D. GTOS Special Purpose Observing

1. GTOS special observations
Priority A; as required

At times it will be necessary to obtain data arfdrimation on an environmental factor or effect
which is not included in the normal observing systeetworks. This may entail setting up one or
more special purpose observing networks. Thesebmajobal in scope or they may be local, or
regional, depending on the factors involved and thstribution. Related tasks for GTOS in the
21st century will include:

a. Special variables

Through data obtained from its Global Warning Nety@s normal observing networks, and its
participation in assessment activities, GTOS vatlist in identifying environmental variables not
normally observed but about which information isvirequired. Where necessary GTOS will
design and ensure the operation of an appropria@SSSpecial Purpose Observing Network.

b. GTOS Special Purpose Networks

Special observations: These are made through $gacibably limited-life, networks created to
measure one or more variables not normally obsemddvhich have been identified as being of
concern or interest either on theoretical groundbgecause they have been found to be involved in
an unexpected perturbation observed by the GTOBaGWarning Network or a similar system.
Thus a GTOS Special Purpose Network would be caedewith the origin, transport, deposition
and targets of a particular specified element, ateirsubstance, or group of substances. These
networks may be constructed as a network of egistetworks in the normal GTOS manner, or
they may be specially created for the purposenfling is available.

E. GTOS and Sustainable Development
Priority A

1. Background

The environment has become part of every aspestarfday life and the demands for
environmental information are now far beyond tlaust and trend data traditionally supplied
through global environmental monitoring networkdgotmation pertaining to the environment is
now increasingly required to support and guideseconomic and environmental policy
processes, financial resource allocation, andraglanning at national, regional, and global levels
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This in turn means that global monitoring and répgractivities must provide many different

types of information derived from many differentises and pertaining to many sectors of society.
Sustainable development activities will probablgvgiinto the largest programme area of GTOS.
Related tasks for GTOS in the 21st century arengbetow.

2. GTOS Sustainable Development Unit
Priority A

GTOS should develop (but not fund) an internationethanism for providing advice and
guidance to individual governments on adaptingeating cost-effective national observing
systems tailored to particular governments thdtesmidble a government to obtain the data and
information that it needs for managing its renewatatural resources, including agriculture,
pastoral, and other managed ecosystems, in wayarthaustainable. This mechanism will also
provide, where necessary, advice on how best éamd@ all, or parts, of the national observing
system. The mechanism will grow naturally out & éarlier work of GTOS but it will
undoubtedly require the creation of a small unthimithe GTOS Secretariat specifically for this
purpose. Additional funds to support the unit Walve to be sought.

3. National statistical data
Priority B

Many nations, including developing countries, noelly gather national statistics, including
environmentally related data, for national econgptémning. Many local organizations also gather
environmentally related data. These data often therbasis of national state of the environment
reports which regularly summarize the status afecumational environmental knowledge. These
data are increasingly becoming available to noienal users. In many cases they are high quality,
completely reliable, and are accompanied with gexyd metadata. In other instances, however,
this is not true and the data can only be usedaaitiion. Nevertheless, national statistics do
present a potentially valuable source of terrdstata that could be used by GTOS provided
national harmonization, quality assurance and tyuadintrol procedures used in their gathering are
to internationally acceptable standards, and reddemetadata are available. GTOS should
develop an association with national statistichte$ with a view to not only obtaining national
data but also assisting countries to improve tladitguand reliability of the environmental and
renewable natural resources statistics they colettitional data could be made available to
countries through GTOS. This association coulddxelbped through the proposed GTOS
Sustainable Development Unit (see X.E.2. aboveD&association with national statistical
programmes will help GTOS to be seen to be moevaet to the development needs of countries.

4. Satellite data
Priority B

Data obtained from sensors in space will becomemediable, better in quality, more readily
available, and cheaper. GTOS systems will develggaved ways to verify and use space data in
their assessment and analytical models. This appéidicularly to the use of space data for global
change studies of ecosystem changes (extent, smecigosition, and quality) including biological
diversity aspects. An important future function @FOS will be to help guide countries,

particularly developing countries, into better meficient use of space data for sustainable
development purposes. GTOS should catalyze co-bpestudies between countries and the space
agencies.
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5. International sustainable development activities
Priorities B and C

A number of international sustainable developmeitiaitives will be undertaken in future years.
These will range from improving the definition afssainable development to long-term case-
studies to demonstrate the feasibility, applicabdnd practical benefits of sustainable
development concepts. Some will be within the framé of United Nations activities, while
others will be national or regionally sponsored @STmust ensure that it is actively involved from
the beginning in all the major international susdbile development programmes, and is fully
aware of all other sustainable development act@i®©S staff must take part in important
sustainable development programme meetings bdéato more about national sustainable
development needs, and to inform about GTOS. Aocetson of this sort will improve the
relevance of the sustainable development aspetite @TOS programme, and will further
enhance the reputation of GTOS among developingtades.

F. GTOS and Science
Priorities A and B

Great strides have been made in recent years gethedopment of environmental and ecological
function models that approximate closely to théweald. This process will continue in the future.
The scientific community will, therefore, be comgba refining and clarifying its data needs and
better defining the accuracy and precision withclwlmheasurements should be made. New
variables will be emphasized as research revegilsithportance. There will then be calls for more
data on these variables in order to answer speagigntific questions. GTOS must, therefore,
continue to work closely with the scientific comnityrand with the major international scientific
programmes. This close association will help to enthle GTOS programmes more meaningful to
the world as increased scientific knowledge isdiated into practical applications so improving
human living standards and social well being.

G. GTOS and the Public
Priority A

There has been a marked increase in environmemaéaess in the last decade. People all over
the world have begun to realize that they realiylwa affected by a changing environment. This
has resulted in worldwide increased demand fordiguased, scientifically reliable, easily
understood information about the environment, Homorks, why it is thought to be changing,
what these changes will mean to people, and wimdbealone about it if these changes are not
beneficial. This demand peaks at times of oil spillclear releases, industrial accidents, volcanic
eruptions, droughts, floods and other environmelated incidents. GTOS must develop a series of
clearly written, authoritative, well illustrated tdarief pamphlets on environmental problems as
they effect terrestrial systems and people. Ada#idunds should be sought to translate them into
major languages appropriate to different regiogsAl@bic, Chinese, French, Spanish, Russian,
etc.). GTOS must be prepared to issue frequentaidtive update bulletins on individual
environmental incidents and situations as thegafikis should include television interviews,
press conferences, radio statements, and web gigziah, in addition to the more traditional press
releases. Properly done this will considerably betiee long-term reputation and recognition of
GTOS and its work.

80



H. GTOS and the Governments
Priority A

The question of involving governments in the worksd OS and in its support has been touched
upon in several parts of this Implementation Plditimately, the future of GTOS, as with all the
Global Observing Systems, rests with governmentthdit their active technical and financial
participation there can be no effective GTOS. Stma of Intergovernmental Advisory
Mechanism for GTOS would, therefore, be an advansagre it would not only overcome
potential political difficulties but would ensurtteet financial future of GTOS. Establishing an
Intergovernmental Advisory Committee or Panel orOST similarly structured, for example, to
the Intergovernmental Panel on Climate Change (JR€@ne possibility that should be explored.
The preparatory work for setting up such a mechamwsuld include securing funds for holding
the first meeting, and for increasing the sizenefGTOS Secretariat to cope with the extra work
load that supporting this panel would entail. Tdpproach, if carefully formulated, would ensure
that governments have a real say in how GTOS isldped and run even though GTOS remains a
United Nations activity.

I. GTOS and the Global Observing Systems
Priority C

Although all three observing systems have had aéparigins in response to different user groups
calling for data, they will come closer togethettasy develop because their interests overlap. Each
needs the help and inputs of the others becaubehaaa@s its main concern one of the three major
compartments of the biosphere (air, land, waternbads data about the other two. Once each
observing system is properly functional it wouldrbere efficient administratively and
programmatically if all three could be brought tibge within a common United Nations

framework as programme elements of a single Globakrving System. The Global Observing
System would be better housed as a separate btdg tie United Nations secretariat although it
would maintain very close contact with the presémted Nations host organizations and with the
present Co-sponsor organizations.

ANNEX'| - SPONSORS GROUP FOR THE GLOBAL OBSERVING SYSTEMS

1. There are three Global Observing Systems: thbabClimate Observing System (GCOS); the Globaabc
Observing System (GOOS) and the Global Terreshiilerving System (GTOS). Together the three anessped by
six international organizations: the United Nati&mvironment Programme (UNEP); the Food and Agticel
Organization of the United Nations (FAO); the Uditdations Educational, Scientific and Cultural Qrigation
(UNESCO) and its Intergovernmental Oceanographm@ission (I0C); the World Meteorological Organipati
(WMO); and the International Council of Scientifimions (ICSU). UNEP and ICSU sponsor all three Glob
Observing Systems. Each of the Global ObservingeSyshas found an institutional home in a differergtt agency
(GCOS in WMO; GOOS in IOC; GTOS in FAO).

2. The three observing systems were founded indigpdliy and at different times, and so are at difiestages
of development with GCOS being the most advancddzrOS being the least developed. Since they shang
approaches, interfaces and common problems, trepQusors felt that development of the Global Olisgr8ystems
should be guided by a common strategic framewotkcéwse working relationship. Consequently, thenspdng
organizations formed the Sponsors Group in lat&198IEP, working through its Earthwatch programagsumed
responsibility for providing secretariat supporttioe Sponsors Group. The first meeting of the SpenGroup was
held in January 1997. The group meets annuallpdditional meetings are held by mutual agreementildtihey be
needed.
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3. The Sponsors Group provides an important oppitytfor the Global Observing Systems to be considdy
their sponsoring organizations in a concerted @shihe Group agreed that the secretariats andsmoshould share
information with all of the members of the SpongBreup regardless of whether they were formallgansor of the
system in question. It has discussed at length roitie problems faced by the Global Observingegstsuch as
national and international visibility, financialguort, and participation. Unfortunately, progresthiese areas has so far
been limited. Thus the sponsoring organizationg Imi yet been able to take proper advantage déthen provided
by the meetings of the Sponsors Group to furtrettiree Global Observing Systems and bring theseckogether in
form and function. They have, however, identifiecd@S Panel on Socio-economic Benefits as a prinegd for GOS
since a clear definition of the societal benefitsf the GOSs will help to build and maintain supforall three GOSs.
They have also examined the roles of the govelmiaties of each sponsor since the support of govantis essential
for maintaining the observing systems in the wadgpammes and budgets of the sponsoring organizatio

4, The Committee on Earth Observation SatellitdS@S) and the International Group of Funding Agente
global change research (IGFA) have called for seghated Global Observing Strategy (IGOS) as a induct of all
the agencies involved in the collection and anslgéspace-based and in situ ground data. Thismesbdeen
recognised by the Sponsors Group with the resatWiNEP has prepared a draft IGOS strategy asppged umbrella
for the three observing systems and any othematienal observing activities. CEOS and IGFA as® glreparing a
draft IGOS strategy. These will be considered @iréumeetings of the Sponsors Group.

ANNEX Il - EXECUTIVE SUMMARY OF THE GTOSPLANNING GROUP REPORT

(The text below is from the June 1996 report ofatidnoc Scientific and Technical Planning Groupaf@lobal
Terrestrial Observing System. The Chair of the GRRining Group was Dr David Norse of Universityll€ge,
London. The report was submitted to the GTOS Caxsps in December 1995. Bibliographic details &&0S
Planning Group (1996). Global Terrestrial Obsenfiygtem - GTOS. Turning a sound concept into aipedceality.
pp xii + 114; 8 Annexes. London: UNEP, FAO, UNESGIMO, ICSU).

The objectives of the Planning Group's proposa&sar

« Make the case for the establishment of a Globakes#ial Observing System - Why do we need a GTOS?

* Recommend its primary function - What will GTOS do?

«  Present options for its operation - How will it tiganised?

e Outline the main costs and benefits - How much, ¢tmst/ much gain?

e Suggest what needs to be done - Where do we gohieoa?

WHY DO WE NEED A GTOS?

Terrestrial ecosystems are the foundation of sacidleconomic well-being because they are the saairce of food
and other basic needs. They also play a vitalindlee regulation of atmospheric, biogeochemical laydrological
processes. Yet we do not know how, where and okiat time frame humankind is endangering terresinidl
freshwater ecosystems including coastal zones. &f@®tleven fully understand the role of these estesys in global
processes. In particular, we cannot answer fivar-r@lated questions central to sustainability tgraent:

* Food and renewable resources: can the land fe¢deair’6 billion people?

e Fresh water: where, when and by how much will dehexteed supply so as to cause supra-nationalgonsil

e Toxins: do they or will they cause major trans-tiany threats to human and environmental healthtand
capacity of ecosystems to detoxify them, and iiveere and when?

< Biological diversity: where and what type of bidlog) resources are threatened with loss, and whidrdnese
losses irreversibly damage ecosystem function @osconomic progress?
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» Terrestrial ecosystems: where, when and how muiEkhey change in response to global atmosphdiinate and
land-use changes, and how will this impair theprazdty to support life?

Such guestions have led nations to sign the cliofzage, biodiversity and desertification convergjdo adopt
Agenda 21 and other actions relating to deforestathd environmental protection in general. Manthese
conventions and actions require better terresiliabrvation data, but the international commurdty yet to establish
the means of obtaining them.

We lack spatially and temporally comprehensive datthe physical environment, on terrestrial edesggprocesses,
and on the socio-economic driving forces that aenging them. There is no global mechanism foctilection of
compatible data, and so there is a critical gdpdrcurrent observing systems for climate (GCOS)tha oceans
(GOOS). Consequently, we cannot determine wheth@rmolicy changes are needed now and at high
economic and social costs, or if both the impaetstae correction processes are longer term.

Without GTOS, we will continue to see major invesirnin non-compatible systems, a consequent datatar
integration gap, and a lack of support for inteéora! conventions. With GTOS we will be better glddo identify
pressure points and determine how best to use'€setiources to achieve sustainable development.

WHAT WILL GTOS DO?

Given the above questions, the central missionT@®®S should be to provide the data needed to defeattify, locate
and give early warning of changes (especially rédios) in the national or global capacity of tetries ecosystems to
support sustainable development and improvemethsrivan welfare. It should also help advance ouerstanding of
such changes.

These objectives should be accomplished throughtegrated and equitable partnership of data pessidnd users
that meets both the short-term needs of nationadrgonents and the longer-term needs of the gldizaige research
community, GTOS's focus should be on five key dgwalent issues of global concern:

« Land use change, land degradation and the susti@jnabmanaged ecosystems

*  Water resources management

e Pollution and toxicity

* Loss of biodiversity

e Climate change.

GTOS should be directed at specific needs andeatoxning the deficiencies in the existing global eegional
observational systems. It should not be directetht collection for its own sake, and researchlghwot be a major
function, though it should identify research neettehprove observational and information systetug.GTOS
should support research programmes and collabeittéGBP, DIVERSITAS and others in the assembly of
appropriate data sets.

To make a unique contribution to our ability to rage the planet wisely, GTOS must:

* Be global in scope, meaning both that its covermgemprehensive (but regionally balanced and vespland
that it should address phenomena that are glolaéinnature or impact.

e Provide continuity of information collection ovéretlong-term - periods from years to decades winieh
consistent with the rate at which global processesir in order to detect trends sensitively ana timely fashion.

* Be an integrated system in which the separate p@idaformation add to each other's value. Forgta, GTOS
data must not only detect and describe changes]lbutthem to be understood and predicted.

How will it be organized
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GTOS should operate on the basis of a partners$igiaronerships formed largely from existing sited aetworks (plus
others like WHYCOS which are in the process of ément), and on present and planned remote sesgstgms.
Implementation should be essentially bottom-uph WT OS providing the framework within which the puttfrom the
spaced-based Earth Observing Systems and thengydstiabases such as GEMS/Water and the Globafffata
Centre (GRDC) can be integrated with in situ olesiams. Actions should be both direct and catalyffee core of the
proposed system is a hierarchical sampling strategly four tiers of decreasing complexity and fregcy of in situ
observations and a fifth tier to provide global eage largely through satellite remote sensingn&textreme, detailed
data is collected almost continuously at a fewdasites and, at the other, a large number of systiématically located
sites are sampled at intervals of five years.

The establishment of such a hierarchy and therdateagement and exchange system to support it sheulddertaken
by a Central Co-ordinating Unit (CCU) with someeimiational secretariat functions. The CCU shoullirtked to
regional and national bodies of variable form angcgure, since they should evolve in responsesés and provider
initiatives rather than being part of a pre-satctre. The CCU should have two guidance mechanisn®&teering
Committee for strategic considerations and a Teah#idvisory Group - plus some 40-50 correspondiegnbers who
would contribute to and/or comment in writing oposals for the implementation of GTOS. In additafhoc or
permanent supporting bodies should be establishgdide the development of operational plans fotiqudar
functional or thematic components of the programisefar as possible, these bodies should be jotiviées with
GCOS and GOOS.

Guiding Principles

Guiding principles for GTOS's data management systeould be common or compatible with those for GGad
GOOS. The data management system should be cdasdfras far as possible, using off-the-shelf appba tools and
existing or planned communication systems. It sthbel sufficiently flexible to incorporate or lin& tlata sets
originating outside GTOS, since GTOS may not haletimof the data but provide an access mechanisdispersed
data sets. Data links between the centre, thermregiod other data centres would be primarily edaarwith magnetic
and optical disks as a parallel alternate systspe@ally during the transitional period.

HOW MUCH COST, HOW MUCH GAIN?

A substantial proportion of the required infrastave is already in place and funded, so the incnémheosts of the
proposals will be low compared for a totally newstsyn. The operating costs of existing terresthiskeoving systems
are over US$300 million. GTOS, on the other harillljnitially cost less than one million dollars pgear possibly
rising to about US$3.4 million after five years.

The costs of launching GTOS should be phased oxeof ten years, and built up in a modular fashidrs would
permit multiple financial mechanisms to operatéhwidividual donors supporting those modules #natconsistent
with their issues or regional priorities. In thelgatages, average annual operating costs coutdine US$700-850k
for the CCU, guidance

bodies, and initial actions to link existing moniitg sites and networks. During the first five yetre operating costs of
strengthening and extending these activities, antescapital costs would rise to about US$5 milllarthe medium-
term total costs would rise to around US$12 milifcthe resources can be found to extend regicctaliges, improve
some existing sites and to fill gaps in the spatiserage of the monitoring sites.

The proposed activities would improve the returosifmajor investments in independent in situ olzt@wm systems
by providing complimentary regional or global datad in earth observation satellites and remotsirsglevices by
providing comprehensive ground truthing. The dramogether of existing but disparate databases aitd networks
into a common framework with the standardizatiohammonization of measurements and terminology dvimdrease
substantially the usage and value of such daténfmunation. The GTOS activities would support gilbbhange
research programmes by contributing to the refimepoalibration and validation of the GCM, ecosgstnd carbon
cycle models.

The provision of globally comprehensive and tingdya on anthropogenic impacts on terrestrial etasgswill help
UN agencies - and the secretariats of the Clingataliversity, Desertification, Ozone and other cemions and
treaties - to fulfil their mandates. It will alselp them and multi-lateral donors advise their mengmvernments on
priorities for sustainable development.
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National benefits include support to planning, redttesource management and environmental ageonggsrtunities
for staff training, promotion of contacts and imaigtions between scientists of participating natiansl greater access
both to new technology for environmental assessam@himanagement and to financial support catalyyesT OS.
The strengthening of national terrestrial ecosystemitoring should make a contribution to more geahsocio-
economic development by helping to identify oppoittes for - and undesirable consequences ofeldpments
project at all scales. GTOS would help countrietthé global dimension to national environmentategy
formulation, obtain data for national global resbgrrogrammes, develop better policy planning taats meet
reporting obligations under the post Rio convergion

WHERE DO WE GO FROM HERE?

The Planning Group recommends the progressive mgitation of GTOS, starting in 1996 with a fivedyea
programme. Priority in 1996 should be given to:

« Finding an institutional home for GTOS
« Establishing the institutional framework and sorhthe operating mechanisms.

»  Completing a more extensive dialogue with potemizatners already involved in global data managésueoh
harmonization or operating global, regional, natlar sectoral systems and networks or sites.

e Setting up a pilot framework drawing together a-sebof existing observing systems.
* Launching data management and harmonization proegdu
« Developing the detailed operational plans for latages of implementation.

*  Obtaining the supplementary funding for future depment of GTOS from multi- and bi-lateral donorsiather
institutions.

Over the following four years, a start should belenan upgrading existing sites and filling the magent of the gaps

in the geographic, biome or crop coverage of nafumd managed terrestrial ecosystems, and promgignal

bodies.

ANNEX 111 - ACRONYMS

AMAP Arctic Monitoring and Assessment Programme
BAHC Biospheric Aspects of the Hydrological Cycle
Cccu Central Co-ordinating Unit

CEOS Committee on Earth Observation Satellites
CERN Chinese Ecosystem Research Network

CFS Committee on Food Security

CGIAR Consultative Group on International Agricuéibiresearch
CIAT Centro Internacional de Agricultura Tropical
CIFOR Centre for International Forestry Research
CODATA Committee on Data for Science and Technology
COSPAR Committee on Space Research

DIMP Data and Information Management Panel
DIVERSITAS International Programme of Biodiversigience
ECN Environmental Change Network

FAO Food and Agriculture Organization of the Unitéations
FLUXNET Flux and Energy Exchange Network

GAIM Global Analysis and Modelling

GCOS Global Climate Observing System

GCTE Global Change and Terrestrial Ecosystems
GEMS Global Environment Monitoring System

GEO Global Environment Outlook
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GHOST
GOOS
GOS
GOSSP
GRDC
GRID
GTOS
HEM
ICRAF
IGBP
IGBP-DIS
IGFA
IGOS
IHDP
ILRI

I0C
IPCC
IRRI
ISNAR
IUCN
J-DIMP
J-SEP
LAl
LOICZ
LTER
LUCC
NEP
NPP
ROSELT
SCAR
SCOPE
SCOWAR
START
TEMS
UN
UNEP
UNESCO
WCMC
WCRP
wDC
WHO
WHYCOS
WMO
WRI
WSL
Www

Global Hierarchical Observing Strategy

Global Ocean Observing System

Global Observing System

Global Observing Systems Space Panel

Global Runoff Data Centre

Global Resources Information Database

Global Terrestrial Observing System

Harmonization of Environmental Measurement Unit
International Centre for Research in Agrogbng
International Geosphere-Biosphere Programme
IGBP-Data and Information Systems

International Group of Funding Agencies foo@l Change
Integrated Global Observing Strategy

International Human Dimensions Programme
International Livestock Research Institute
Intergovernmental Oceanographic CommissionESCO
Intergovernmental Panel on Climate Change
International Rice Research Institute

International Service for National AgriculiiResearch
International Union for the Conservation ofttit@ (World Conservation Union)
Joint Data and Information Management Panel

Joint Socio-economic Panel
Leaf Area Index

Land-Ocean Interactions in the Coastal ZoregRamme
Long Term Ecological Research Network
Land-use/Land-cover Change

Net Ecosystem Productivity

Net Primary Productivity

Réseau d'Observatoires de Surveillance Bicple a Long Terme
Scientific Committee on Antarctic Research

Scientific Committee on Problems of the Emvirent
Scientific Committee on Water Research

System for Analysis, Research and Training

Terrestrial Ecosystem Monitoring Sites

United Nations

United Nations Environment Programme

United Nations Educational, Scientific andt@al Organization
World Conservation Monitoring Centre

World Climate Research Programme

World Data Centres

World Health Organization

World Hydrological Cycle Observing System

World Meteorological Organization

World Resources Institute

Swiss Federal Institute for Forest, Snow anadsaape Research
World Weather Watch
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