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EXECUTIVE SUMMARY

1. The Consultant's meeting on "Operational Aspects of the Global Network - Isotopes
in Precipitation" was organized by the International Atomic Energy Agency (IAEA) in co-
operation with the World Meteorological Organization (WMO), the Past Global Changes
Project (PAGES) of the International Geosphere-Biosphere Programme (IGBP), the World
Health Organization (WHO) and the International Association of Hydrological Sciences
(IAHS). The meeting took place at the IAEA Headquarters from 7-10 November 1995 and
was attended by 25 participants representing the IAEA, WMO, PAGES, WHO and national
"Isotopes-jn-precipitation" networks from Austria, Canada, Chile, Germany, Korea, Israel,
Portugal, Russian Federation and the United States of America. The main objective of the
meeting was to design a new framework for the operation of the network, based on the
recognition of the usefulness of the GNIP database in hydrological and climatological studies
and the interest expressed by other organizations.

2. The meeting reaffirmed the need to maintain and augment GNIP to meet the growing
demands of the hydrological and climatological communities with regard to quantity and
quality of the data being gathered by the network.

3. It was agreed to transfer the responsibility of running the GNIP and the collection of
isotope data in precipitation to a Steering Committee, which will consist of representatives of
the following organizations: IAEA, WMO, IGBP-PAGES, WHO, UNESCO and IAHS. The
Steering Committee should be responsible for the proper design, operation and maintenance of
the GNIP, ensuring that the participating organizations share the responsibility for the
programme as a whole, including financial matters. The Steering Committee should actively
pursue collaborative efforts with other national and international organizations to meet the
expectations of the organizations represented in the Steering Committee.

4. The responsibilities of the organizations represented in the Steering Committee were
considered to be distributed as follows:

t

(i) International Atomic Energy Agency (IAEA)

• Co-ordination of the sample analysis:
Arrangements for and participation in the measuring programme.
Monitoring analytical aspects of sample collection, storage, etc.
Arrangements for interlaboratory comparison exercises.

• Collection of isotope and meteorological data, maintenance of the GNIP database
and data distribution to interested users.

• Promotion of full use and wider application of GNIP data in practical
hydrological applications



(ii) World Meteorological Organization (WMO)

• Co-ordination of sample collection and station maintenance.
• Monitoring the shipment of samples to laboratories.
• Liaison with national water or meteorological agencies.
• Promotion of full use and wider application of GNTP data in climatological

studies.

(iii) Past Global Changes (PAGES)

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks, etc.).

• Publications (dissemination of reports, publications, etc. relevant to the
paleoclimatic community).

• Promotion of full use and wider application of GNIP data in paleoclimatic studies.

(iv) International Association of Hydrological Sciences (IAHS)

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks, etc.).

• Publications (dissemination of reports, publications, etc. relevant to the
hydrological community).

• Promotion of full use and wider application of GNIP data in hydrological
applications.

(v) World Health Organization

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks)

• Publications (dissemination of reports, publications, etc. relevant to water quality
issues)

Final agreement on these responsibilities is expected to be reached at the first meeting
of the Steering Committee, envisaged to be organized in the first half of 1996.

5. Specific recommendations regarding the operation of GNIP stations

5.1. The primary requirement is to maintain continuity in the operation of active stations to
maximize the temporal coverage. Other stations will be established according to the needs and
criteria of the interested organizations (e.g. proximity to paleoclimate archives, location in
climatic transition zones, in tropical areas, at high elevation, etc.).

5.2. A hierarchy of stations should be defined, including Index Stations, based on the length of
the isotope record, geographical distribution and other criteria. Index stations will facilitate the
optimization of the spatial and temporal coverage of the network and guarantee the continuity
in the operation and quality of isotope data.



5.3. The decision to establish or reactivate a given station will be based on consultation with
different users in order to ensure that GNIP meets their specific needs.

5.4. Full support should be given to national initiatives, either to research projects or to the
establishment of national networks. Administrative and technical support will be provided to
reactivate previous networks (such as in the Russian Federation), or to create new networks
(e.g., in the USA).

5.5. The three isotopes (oxygen-18, deuterium and tritium) regularly measured in
precipitation samples should be measured throughout the network.

5.6. The network should be revised periodically, and efforts should be made to implement a
quality control programme, ranging from sample collection and storage to isotope
measurements.

5.7. Isotope monitoring of river outflows from major rivers should be initiated through co-
operation with GEMS-Water and WHYCOS if appropriate sensors are available. Although the
detailed programme needs further definition and research, the systematic measurement of the
three isotopes should be considered as a potential record of environmental changes over the
catchment area.



INTRODUCTION

The International Workshop "Tracing Isotopic Composition of Past and Present
Precipitation - Opportunities for climate studies", was held in Ruttihubelbad near Bern
(Switzerland), from 23 to 25 January 1995. The meeting manifested (see Executive Summary
in Annex III) that the "Global Network Isotopes in Precipitation" (GNTP) and its associated
database have gained recognition as one of the key elements in global change studies related to
the evolution of the water cycle and climate. The unique data set, containing isotope and
meteorological data for more than 500 stations world-wide for a period of over 30 years, has
provided the fundamental input for the use of environmental isotopes in hydrological studies
and other disciplines related to climate.

During the meeting it was expressed that the network is expected to serve additional
purposes, namely to link present climatic conditions to paleoclimatic archives, provide key
data for the validation of Global Circulation Models, and to establish large-scale regional or
continental water balances. In this context, the meeting called for strengthening the Network
through the active co-operation of interested organizations and the establishment of new
stations according to the needs of the new groups using isotope data in precipitation. To this
end, a Steering Committee (SC) was suggested to be founded in which interested
organizations will be represented. The participants of the workshop recommended that a
follow-up meeting on operational aspects of GNIP be organized by the IAEA in autumn 1995.

THE CONSULTANTS' MEETING

In pursuing the recommendation of the Ruttihubelbad Workshop, the IAEA organized,
in co-operation with WMO, PAGES, WHO and IAHS the Consultant's meeting (CM) on the
Operational Aspects of the Global Network "Isotopes in Precipitation". The meeting was held
in Vienna at the IAEA Headquarters from 7 to 10 November 1995. The meeting was attended
by 25 participants, representing the above cited organizations and national networks from
Austria, Canada, Chile, Germany, Korea, Israel, Portugal, Russian Federation and the United
States of America. The Agenda of the meeting is presented in Annex I and the list of
participants in Annex II.

' The CM was conceived with the specific aim of designing a new framework for the
operation of the network, taking into consideration the involvement and needs of the new
institutions participating in the Programme. The composition and the responsibilities of the
Steering Committee, as well as the involvement and commitments of the participating
organizations, were specifically addressed during the CM. The results of these discussions are
expected to be reflected in a Memorandum of Understanding, a document which will describe
the composition and structure of the Steering Committee, as well as the responsibilities of the
institutions represented in the Committee.

The meeting was opened by Mr. R. M. Iyer, Director of the Division of Physical and
Chemical Sciences of the IAEA, who expressed the willingness of the IAEA to maintain and
strengthen this programme, which has been a joint activity of the IAEA and WMO for more
than 30 years. Mr. Soudine, representative of the Environment Division of WMO, emphasized



the co-operation between the two organizations and the interest of his Division in supporting
activities aimed at establishing the link between isotope and chemical data in precipitation to
understand processes related to cloud physics and precipitation chemistry. Mr. Schotterer,
representative of PAGES, pointed to the usefulness of isotope data in precipitation as a key
element in validating paleoclimatic reconstructions from different geological archives. The
central role of GNIP in this endeavour and the need to maintain and strengthen this
programme for the paleoclimate community were stressed in his opening address. Mr.
Froehlich, Head of the Isotope Hydrology Section, IAEA, referred to the involvement and
efforts of the IAEA in operating the programme over several decades and defined the aims of
the meeting. Mr. Schotterer was elected as Chairman of the meeting.

During the first two days of the meeting the presentations were devoted to
summarizing experiences in running GNIP and national networks. A second group of
presentations dealt with the expectations in using GNIP data in different fields: hydrological
studies, paleodimatology, atmospheric circulation models, etc. The third day was devoted to
discussions in working groups and the fourth day to plenary discussions and the finalization of
the statements and recommendations of the working groups.

In the following sections, the statements and the concrete recommendations prepared
by the working groups are given. In the Annexes HI to VII, relevant documents of the meeting
are compiled. Since the meeting was closely referring to the Ruttihubelbad Workshop, the
Executive Summary of this meeting has been included as Annex HI. Annex IV contains a
history of GNIP and summarizes the present status and current operational problems of the
stations operated by IAEA and WMO. Annex V lists the national networks and other
initiatives contributing to the GNIP database and briefly describes their operational status. A
brief description of the objectives and operational aspects of the GEMS-Water and
WHYCOS programmes is given in Annex VI. Finally, Annex VII contains a proposal for the
composition of the SC as it was discussed during the meeting.



STATEMENTS PREPARED BY WORKING GROUPS

A) GROUP I. General aspects of GNIP and operation of the IAEAAVMO stations.
(Gat, Edwards, Araguas, Dray, Heidam, Hoffmann, Laj, Nobilis, Soudine, Yurtsever)

Scientific rationale

The group elaborated on the scientific rationale for maintaining and expanding the
GNIP monitoring activities. The original objective, i.e. to characterize the global distribution
of isotopes in precipitation as input functions for hydrological studies, has been fulfilled.
However, the initial assumption was that 18O and 2H were stationary and after few years of
sampling the input function to the hydrological systems was defined and valid for future
studies using environmental isotopes. The analysis of the GNIP database has clearly shown
that there is a climatic signal present in the isotope record and, therefore, the input signal to
the different water bodies is changing at several time scales, responding both to synoptic
climatology and global climate change.

Under this perspective, the GNIP database needs to be redesigned considering also its
dual nature, i.e. serving both applications, "classical" hydrological and climatic:

a) Hvdrologic applications:

GNIP will continue providing isotope input functions to different systems as originally
designed. It was mentioned and agreed that tritium is still relevant to be measured as a tracer
attached to the water molecule. Although present levels in precipitation are close to the natural
level, tritium will still be a useful indicator of recent recharge and of releases of technogenic
tritium. The monitoring of such releases could be of relevance to regional hydrological studies.

b) Climatological applications

(i) Paleoclimatic research. The interpretation of the isotopic information derived from
natural archives in terms of paleoclimate requires an understanding of the regularities of
isotope variations (in time and space) in recent precipitation. PAGES and other natio'nal and
interAational programmes have expressed the relevance of the GNIP database as a primary
source of information for validating previous paleoclimatic reconstructions. The specific
request is to establish new stations in areas located in the proximity of natural climatic
archives, including stations at high latitudes, where most ice cores are located.

(ii) Climate Model Research. General Circulation Models (GCMs) are able to simulate
satisfactorily many features Of the global climate and physical atmospheric properties,
including the isotopic composition of precipitation on the global scale. Isotopes are used as
tracers to validate the physical models by reproducing the spatial and temporal distribution of
isotope concentrations obtained through direct observation. The GNIP database has provided
a considerable number of data on both the spatial and temporal scale. Additional
requirements of this group of users are the following:



• Most GCMs agree on the prediction that the strongest wanning caused by increasing
concentrations of greenhouse gases will take place in the tropics at altitudes ranging from
5 to 10 km. Measurements of isotopes in this sensitive area can serve as indicators for
expected climatic changes. Some observations in the upper part of the ice cores in tropical
areas support these results from the GCMs.

• Interannual variability of the amounts of precipitation and isotopic composition of tropical
rainfall in areas directly affected by El Nino have also been simulated by GCMs. New
stations in the equatorial East and West Pacific region will be useful to provide input data
to validate these results.

• The correlation between changes in the interannual variations, air temperature and isotopic
contents in precipitation is significant for Western Europe. These results have also been
reproduced by GCM models. The coverage of European stations in the GNIP database is
adequate.

• The GCM experts also pointed out the need to establish stations in Greenland and/or
Antarctica as a tool to support the interpretation of ice core data from these regions. The
experts stated that only the simultaneous measurements of meteorological parameters and
isotope contents in precipitation will permit a complete understanding of the information
stored in the ice cores.

iii) Synoptic climatology. Isotopes have proven useful to trace air mass trajectories,
although meteorologists have other techniques to determine back trajectories. The main
problem in using the GNIP database is the time interval in which isotope measurements are
taken. Monthly samples are not adequate to reflect changes which take place in time intervals
of days.

iv) Atmospheric chemistry. The link between isotope content and cloud physics and
atmospheric chemistry is considered under the WMO's programme Global Atmosphere Watch
(GAW). The presentation on the objectives of the GAW and other European programmes
devoted to atmospheric chemistry emphasized the possible role of isotopes in providing key
information for understanding physical processes linked to cloud physics. The main concern,
however, is that GNIP samples represent composite monthly samples while the processes of
interest have a characteristic time-scale of hours or days. It was, therefore, suggested that the
investigation of such links be established through specific research projects, based on detailed
sampling (even including water vapour samples) tailored to the objectives of the study.

Recommendations:

A primary requirement is to maintain continuity in order to maximize temporal
coverage and not only consider the increase in the number of stations to improve the spatial
coverage.

Some concern was expressed on the possible measures to be taken to improve and
maintain the quality of sampling, especially if deuterium excess is expected to be used as an
additional parameter of the GNIP database.



A hierarchy of types of station should be defined to optimize the operation of GNIP.
Although national networks are expected to represent the major contribution to GNIP in the
near future, a subset of stations should be selected as index stations. Their operation and
maintenance would be under the direct supervision of the Steering Committee, even if some of
them are operated as part of national networks.

In order to achieve these goals, especially the access to continuous samples from
selected meteorological stations, co-ordination with other international or national
atmospheric programmes is important.

The group strongly recommended that the Steering Committee be responsible for
ensuring the proper design and operation of the network through active participation of the
organizations listed below.

The responsibilities of these organizations will be defined as follows:

(i) International Atomic Energy Agency (IAEA)

• Co-ordination of the sample analysis:
Arrangements for and participation in the measuring programme.
Monitoring analytical aspects of sample collection, storage, etc.
Arrangements for interlaboratory comparison exercises.

• Collection of isotope and meteorological data, maintenance of the GNIP database
and distribution of data to interested users.

• Promotion of full use and wider application of GNIP data in practical
hydrological applications.

(ii) World Meteorological Organization (WMO)

• Co-ordination of sample collection and station maintenance.
• Monitoring the shipment of samples to laboratories.
• Liaison with national water or meteorological agencies.
• Promotion of full use and wider application of GNIP data in climatological

studies.

, (iii) Past Global Changes (PAGES)

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks, etc.).

• Publications (dissemination of reports, publications, etc. relevant to the
paleoclimatic community).

• Promotion Of full use and wider application of GNIP data in paleoclimatic studies.

(iv) International Association of Hydrological Sciences (IAHS)

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks, etc.).



• Publications (dissemination of reports, publications, etc. relevant to the
hydrological community).

• Promotion of full use and wider application of GNEP data in hydrological
applications.

(v) World Health Organization

• Organization of meetings (Steering Committee, interlaboratory comparison
exercises, co-ordination with national networks)

• Publications (dissemination of reports, publications, etc. relevant to water quality
issues)

The Steering Committee should actively pursue collaborative efforts with other
national and international organizations.

The network should be re-assessed in three- to five-year intervals in terms of fulfilment
for interested users.

B) GROUP JL National networks monitoring isotopes in precipitation as part of GNIP.
(Stichler, Welker, Koh, Maximov, Rank, Rozanski)

Rationale
I

The specific role of monitoring initiatives at the national level in addressing local or
regional issues was emphasized by the group, since the National networks (NANT) provide a
framework allowing individual countries to focus on particular hydrological or climatic
aspects:

a) Detailed watershed studies can be undertaken by NANT where a better understanding of
hydrologic processes is required.

b) NANT are necessary if basin level analysis is required as part of a global understanding of
the hydrologic cycle.

c) NANT are important if individual countries and their scientific communities are interested in
examining hydrologic and environmental processes in critical regions, such as areas where air
masses of different sources converge (south-western US, Central Europe, Arctic regions,
Mediterranean Sea, Aral Sea, Caspian Sea, etc.).

d) NANT have the flexibility to address new aspects of the network such as increasing the
frequency of sampling; such as daily time step.

e) NANT are also important in that they may be used to link "global" issues such as pollutant
transport between continents.
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Protocols for site selection and establishment of new national networks

NANT should consider using sites which are currently part of an existing network where
climatological and/or hydrographic information is being gathered. For instance, the WMO
Regional Baseline Synoptic Network operational system for exchange of hydrometeorological
information (FM71-X-CLIMAT). In addition, existing national networks should also be used
or included to cover precipitation sampling (US-NADP, Hydrometeorological Services).

Besides the above mentioned aspects of individual stations, quality issues should consider the
personnel at the site responsible for sampling and data collection. Instructions on the
relevance of appropriate sampling procedures should be provided on a regular basis.

Consideration should be given by the NANT to the links between the sampling and the
intensity of analysis. For instance, should sample analysis be done on only a fraction of the
samples collected and a "water bank" established by the NANT.

NANT sampling should be undertaken even if it is not clear who will carry out the isotopic
analysis.

Recommendations: Responsibilities of the Steering Committee

1. The Steering Committee should provide political support at both the administrative and
scientist's level to assure financial and intellectual support of NANT and GNIP activities.

2. Where necessary, the SC should jointly work with the international community, with
bilateral programmes to support isotopic analysis and the development of short-term projects.

3. One function of the SC should be to help co-ordinate the activities of the NANT through
workshops and annual meetings.

Established Networks

1. Within a NANT, a focal institution (agency) should be identified that will be responsible for
co-operation and co-ordination with GNIP-related activities. In some cases this is voluntary,
and in some cases there are already formal mandates by specific agencies Where a formal
mandate does not exist, formal appointments or recognition should be sought. The "SC can
assist by providing letters of recommendation to official bodies (NOAA), institutions (NADP),
or individual scientists (JW).

2. NANT should co-operate with GNIP (IAEA) to identify links or associations which can
strengthen the larger GNIP effort.

3. Mutually beneficial agreements should be sought between NANT and GNIP on issues such
as providing access to the information, collaboration in sampling; and/or collaboration in
isotopic analysis.
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Renewal of previous networks

1. Where no existing analytical capabilities exist and the community seeks to establish this
capacity; financial support should be sought in co-operation with the GNIP Steering
committee and appropriate funding institutions. For example, in Russia upgrading of an
existing isotope laboratory is required including new instrumentation which will greatly
contribute to the development of the Russian network but will also promote involvement of
Newly Independent States (NIS) into GNIP.

2. In other cases, where old networks exist and the analytical capabilities are present, the
appropriate national groups and GNIP should seek to find means by which these programmes
could be revitalized.

3. GNIP is expected to provide logistic support to NANT, if required.

Initiation of New Networks

1. In addition to the guidelines presented above for new networks, the focal institutions should
be existing agencies which are responsible for national climatic data banks, as is the case in
Russia. This climatic information in addition to isotopic information should be included in the
GNIP IAEA data bank.

2. Besides support from the international community, bilateral programmes should be
considered as sources for logistic and financial support.

Recommendations in reference to the new GNIP effort

1. The group suggests that a series of underlying questions, issues and hypotheses be
developed by the SC of GNIP. For instance, these should provide a framework of
comparative studies which can be undertaken on a regional level. As an example, the
hydrological dynamics, both at temporal (daily, weekly, monthly, yearly, decadal) and spatial
scales at air mass convergence zones, and sites where extreme climatic conditions exist (poles
or tropics).

2. It is recommended that appropriate WMO bodies should be requested to consider proposed
improvements in the monitoring and study of isotopes in precipitation and in water bodies and
inclusion of isotopic measurements in the list of routinely measured parameters at specific sites
recommended by the SC.

3. If a specific station is identified by IAEA (GNIP) as an index station, then the respective
country should give this site priority in terms of support and maintenance.

4. Education needs to be incorporated as part of the NANT and the GNTP programmes. IAEA
and UNESCO should promote in their programmes projects which are aimed at including
isotope methods in university and post graduate curricula.
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C) GROUP HI. Role of the Steering Committee and draft of a Memorandum of
Understanding. (Froehlich, Oldfield, Schotterer, Soudine)

General considerations

The main purpose of the meeting was to strengthen and secure the future of the Global
Network Isotopes in Precipitation. The scientific rationale for so doing reflects the original
motivation in establishing the network over 30 years ago as well as a recognition of emerging
opportunities and applications closely linked to the current scientific concern with
environmental change and its consequences to human life. Notable among these applications
are the key contributions isotope studies can make to research in current and past climatic
change, (embracing both empirical and modelling aspects), in synoptic meteorology and in the
characterization of hydrological processes on a wide range of spatial and temporal scales, and
water balances on continental or regional scales. Recognition of these contributions has led to
a broadening of interest in and concern for both global and national scale monitoring. This is
reflected in the breadth of participation in the Meeting and in the scope of the proposed
Scientific Steering Committee and its responsibilities.

It was agreed that in order to fulfill the role envisaged for an ongoing, strengthened
and, where appropriate, enlarged and redefined Network, special attention must be given to
the following requirements:

• Maintenance of continuity at key reference stations where the extended time series endows
the data with increasing significance in all the envisaged areas of application.

• Identification and establishment of new stations in areas where the collaborating user
communities can identify and prioritize an urgent need for current data. These stations
may, for example, reflect the nearby availability of palaeoarchives in ice or sediments,
where the opportunity to calibrate through comparison with contemporary data would
significantly enhance the palaeoclimatic interpretation of the past record. Equally, they may
reflect the perceived needs of the global climate modelling community or those of
meteorologists and hydrologists concerned with present day processes and trends. They
may also be chosen to tie in with parallel long term monitoring programmes where the
synergism between the different data streams is of potential scientific value, (e.g. the
LTER network in the USA). In this context, a clear set of criteria should be developed
for selecting and prioritizing existing and proposed new monitoring stations.

• Special attention to the crucial significance of Index Stations to which other records may
be compared.

• Location of stations in both climatically stable and more dynamic transitional areas.

• Reaffirmation of the need to measure oxygen-18, deuterium and tritium throughout the
Network.



13

Continued support at the national level for a network and a programme of monitoring
designed to serve both local and trans-national/global needs. Central to this concept is the
understanding that national and global components of the Network are complementary and
interdependent.

Expansion of the Network to include stations for river outflow monitoring. This new
proposed area of activity requires further definition, possibly through an IAEA Co-
ordinated Research Programme (CRP) . The potential for river outflow monitoring to
provide a spatially integrated record of environmental change over large areas is of great
potential significance.

Periodic reviews of the status, value and accomplishments of the Network and of the
scientific studies arising from, dependent on or strongly facilitated by its operation.

Continued development of the Isotope Data Base and inclusion within it of as wide a range
of measurements as possible both from the Network itself and from specific research
projects.

Continuation of the crucial role of IAEA in maintaining and enhancing quality control at
both the national and international level. This implies not only close concern with
analytical procedures, but also a responsibility to ensure high quality sampling and
carefully controlled sample storage.

Willingness on the part of IAEA and of the wider scientific community now sharing
responsibility for GNEP, to provide support for key operational activities to be identified in
the light of the criteria agreed within the proposed Scientific Steering Committee.

Acceptance of a major educational and technology transfer role within the overall
responsibilities of the Network and its associated activities.

The Steering Committee

The Meeting considered and agreed on the practical steps to be taken to ensure the
future maintenance and expansion of the Network as well as to begin implementing the main
recommendations already set out in the Report of the International Workshop on "Tracing
Isotopit Composition of past and present Precipitation - Opportunities for Climate and Water
Studies" held in Ruttihubelbad in January 1995. It was unanimously agreed that crucial to the
future success of GNBP will be the establishment of a Steering Committee representing the
wide range of organizations and scientific communities committed to promoting and
overseeing the study of isotopes in different phases of the hydrological cycle. The proposal is
for the establishment of:

A Scientific Steering Committee (SSC) comprising senior representatives of the key
agencies and interested groups. This SSC would meet once a year.
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• An Executive Committee (ExComm) comprising scientists from the associated Agencies
who are themselves active in the research area. The ExComm would be charged with
ensuring the implementation of the future Network activities within the guidelines agreed
by the SSC.

The Organizations envisaged as being represented on the SSC include:

IAEA, WMO, IGBP (most directly through its PAGES Core Project), WHO,
UNESCO and IAHS. Particular attention will be devoted to the potential contribution of
isotope studies to EPCC.

Responsibilities of the Scientific Steering Committee

The responsibility of the SSC will be defined by a Memorandum of Understanding
(MoU) of all participating organizations. The MoU will be finalized during the first meeting of
the SSC. During the discussion at the CM, the following items were considered to be included
in the MoU:

• Co-ordination and improvement of the Network in order to best serve the interests of the
co-operating Agencies.

• Ensure availability of resources necessary for maintaining and improving the GNIP. This
includes resources of the participating organizations such as IAEA, WMO, PAGES, WHO
as well as possible funding agencies such as GEF (for national networks), UNEP (for the
river network), World Bank, etc.

• Promote the wider use and recognition of isotope research as defined in the Memorandum
of Understanding in studies of the hydrosphere and of climatic change.

• Oversee and set guidelines for the ExComm, the interaction with IAEA in their role of
implementing GNIP tasks.

• Monitor progress towards the agreed goals of the new Network and those associated
activities within the scope of the MoU.

• Ensure the maximum possible availability of the data obtained through the activities
covered by the MoU to the scientific community at large.

• The SSC shall elect a Chairman and Vice-Chairman and shall have the power to invite, on
an ad hoc basis and for specific meetings, senior scientists as advisors.

Further considerations:

The first meeting of the SSC is proposed for not later than the first half of 1996, in
either Bern or Geneva. We expect that one of its first responsibilities will be to set atimetable
for accomplishing the stated goals of GNIP, for reporting progress and for promoting wider
understanding of the role of isotopes in climate and water studies through the organization of
focused Workshops.
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ANNEX I

CONSULTANTS' MEETING
ON

OPERATIONAL ASPECTS OF THE
GLOBAL NETWORK ISOTOPES IN PRECIPITATION

7 -10 November 1995
IAEA Headquarters, VIENNA

Meeting Room A 27

AGENDA

Tuesday, 7 November

Opening (DIR-RIPC, Mr. Iyer)

Opening addresses by IAEA, WMO and PAGES representatives
Agenda of the meeting (K. Froehlich)
Election of Chairperson
Coffee break
Present status of GNIP and operational problems (L. Araguas)
Objectives of the meeting - position of IAEA (K. Froehlich)
Lunch break

Experiences in running national networks
Austria (D. Rank) Canada (T.W.D. Edwards)
Chile (C. Silva) France (M. Dray)
Germany (W. Stichler) Korea (Y. Koh)
Portugal (P. Carreira) Russia (A. Maximov)
Switzerland (U. Schotterer) USA (J. Welker)

15:30-15:45 Coffee break
15:45 - 16:15 7. Isotope monitoring of river outflows

Danube (D. Rank)
Rhine, Rhone (U. Schotterer)
GEMS and World Runoff Data Centre (M. Dray)

16:15-17:00 General discussion of items 6. and 7.
17:00 Reception

09:30
09:40-10:15

10:15-10:45
10:45-12:00
12:00-12:15
12:15

14:00-15:30

1.
2.
3.
4.

5.

6.
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Wednesday, 8 November

09:00-10:30 8. Expectations of GNIP/GNIP-Database with respect to:
Hydrological applications (J. Gat, K. Rozanski)
Calibration of isotopic paleoindicators (T.W.D. Edwards,
U. Schotterer)
Validation of GCMs using isotope data (G. Hoffmann)
Contribution to cloud physics and precipitation chemistry
(N. Heidam, P. Laj)
Co-ordination with other networks/observation systems and databases
GAW: (A.V. Soudine, P. Laj, N. Heidam)
GEMS/Runoff-DC: (M. Dray) WHYCOS: (F. Nobilis)

10:30-10:45 Coffee break
10:45-11:15 Continuation
11:15-12:15 9. General discussion
12:15 Lunch break

14:00-15:30 10. New design of operation
Index stations - national networks (G. Hoffmann, T.W.D. Edwards,
J. Gat, L. Araguas, U. Schotterer)
QAC (sampling + isotope analysis) (L. Araguas, Dr. Rank,
W. Stichler, U. Schotterer)

15:30-15:45 Coffee break
15:45-16:00 11. Function and composition of the Steering Committee (K. Froehlich)
16:00-17:00 12. General discussion of items 10. and 11.
17:00 Closing for the day

Thursday, 9 November

09:00 -12:15 13. Establishment of working groups on:

(1) Guidelines for the operation of GNIP (J. Gat/T.W.D. Edwards)
(2) Guidelines for the operation of national networks

(W. Stichler/J. Welker)
(3) Constitution of the Steering Committee and draft of a

Memorandum of Understanding (F. Oldfield/ K. Froehlich)
i

14:00 - 17.00 Working groups. Continuation
17:00 Closing for the day

Friday, 10 November

09.00-10:30 14. Presentation by rapporteurs
10:30-10:45 Coffee break
10:45-12:00 15. General discussion
14:00-15:30 16. Concluding remarks
16:00 Closing of the meeting.
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ANNEX Dd

Executive summary of the International Workshop
"Tracing isotopic composition of past and present precipitation

opportunities for climate and water studies"

Riittihubelbad, 23-25 January 1995.

The Workshop on "Tracing Isotopic Composition of Past and Present Precipitation
Opportunities for Climate and Water Studies", was jointly organized by the World
Meteorological Organization (WMO), the International Atomic Energy Agency (IAEA), Past
Global Changes (PAGES) - a core project of the International Geosphere - Biosphere
Programme (IGBP), and the International Association of Hydrological Sciences (IAHS). The
meeting was attended by 43 experts and representatives of national and international
organizations, and was held from 23 to 25 January 1995 in Ruttihubelbad near Bern,
Switzerland. It represented a platform for scientists from isotope, water and climate
communities to share their interest in this area of science and to discuss future directions of
their joint activities.

The Global Network "Isotopes in Precipitation" (GNDP) was initiated by IAEA in 1958
and became operational in 1961. The main objective was to collect systematic data on
isotopic content of precipitation on a global scale, and to establish temporal and spatial
variations of environmental isotopes in precipitation. This, in turn, was intended to provide
the basic isotopic data to underpin the use of environmental isotopes in hydrological
investigations within the scope of water resources inventories, planning and development.
Although these primary objectives are still important for the future, the network's database has
also proved indispensable in palaeoclimatology, and provides important input data for
verification and further improvement of atmospheric circulation models.

One of the major purposes of WMO is to facilitate world-wide co-operation in the
establishment of networks of stations for the making of meteorological observations as well as
for hydrological and other geophysical observations related to meteorology. Besides the
classical meteorological and hydrological variables which are and have been routinely observed
for a long time by national Meteorological and Hydrological Services, there are other variables
which are also of interest and importance for WMO. This was the rationale for WMQ to join
the IAEA initiative to establish the GNDP.

IAHS represents the hydrological sciences community world-wide. There is still a
great need for scientific and technical information to promote the comparison of hydrological
investigation using isotope data and classical techniques respectively. For a better
understanding of the various processes governing the dynamics of hydrological systems and to
improve hydrological modelling, the complementary approaches of tracer hydrology and the
application of isotope methods need to be integrated.

The basic objective of PAGES is to provide the palaeo-dimension to the global change
programmes, such as IGBP, WCRP and HDP. Important information is derived from isotope
studies of records of past precipitation. The isotopic ratios of water offer opportunities to
study atmospheric temperature, origin of water vapour and atmospheric circulation patterns
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This, in turn, provides estimates of past and present interactions within ecosystems, fluvial
systems, and the cryosphere which are fundamental to assess the impact of changes in climate
and the hydrological cycle.

The efforts of the IAEA in promoting isotope methods in studies related to the
hydrological cycle, including continuous operation of GNIP over the past three decades, were
acknowledged both by the representatives of the international organizations and by top-level
scientists participating in the meeting. Specific steps towards strengthening the operation of
the network, with broader participation and the support of national and international bodies
dealing with water and climate, were discussed and agreed upon. In particular, support for
national networks and their integration was expressed.

It became apparent that GNIP. has gained international recognition as one of the key
elements in global change studies related to evolution of the water cycle and climate. The
network is now expected to serve additional purposes, namely as a benchmark for the
interpretation of paleo-records, as a validation tool for Global Circulation Models, and for
establishing large-scale regional (and continental-scale) water balances. Furthermore, the
long-term temporal changes emerging from the available data sets need to be understood in
terms of changing climate.

The recommendations of the working groups addressed, among others, the following
issues:

1. The structure ofGNDP should be strengthened. This includes the build-up of:

a) stations located close to major natural climatic archives (e.g. Greenland, mountain areas),
b) stations which represent climatically sensitive areas (indicated by GCM*s and biome
models).

There should be close liaison with WMO stations which measure other atmospheric
parameters. Co-operation with such programmes as Global Atmospheric Watch (GAW) of
WMO and Global Climate Observing System (GCOS) is recommended.

2. Specific, research-oriented pilot or research observing stations, to be operated in
specific areas for a limited period of time, should be launched. More detailed sampling (e.g.
event-based samples for air moisture and for precipitation) in selected climatic zones was
deemed necessary to gain a better understanding of the physical mechanisms controlling spatial
and temporal variability of the isotopic composition of precipitation (source regions,
continental basins, air mass boundaries). Moisture collection and measurements will require
substantial improvements in established methods. Efforts should be made to develop
innovative techniques for in situ isotope measurements. Such programmes should be
conducted on a national level by scientific institutions presently operating national isotope
monitoring networks. Studies of this type already performed in several countries (e.g. UK,
Brazil, Israel) have demonstrated the importance of this approach.

3. Isotope monitoring of river outflow from major continental basins should be initiated.
This could be realized in co-operation with the UNEPAVHO Global Environmental
Monitoring System-Water (GEMS-Water).
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4. Hydrological/isotopic studies should be linked to the existing or planned programmes
(e.g. GEWEX and its projects, such as BALTEX, GAME and LAMBADA) aimed at studying
water and energy balance on a continental scale. Case studies to assess the sensitivity of
isotopic tracers to extreme hydrological events (floods, droughts) were suggested. A
programme was recommended to test linkages between selected palaeo-data sets, including
isotope indicators, with the aim of measuring event-scale hydrology (flood stratigraphy).

5. There is an urgent need to improve the interpretation of isotope records available from
various natural climatic archives. In particular, it was emphasized that the isotope data from
ice cores need to be calibrated against instrumental records of meteorological parameters. To
this end, more information is required on the isotopic composition of water vapour, sea
surface temperature and prevailing winds in the vapour source regions. Shallow ice cores
(polar and alpine) could then provide a link to the GNIP data sets and could extend the
isotope calibration information to other natural archives.

6. The deuterium excess parameter (d) is of particular importance in climate modelling
and in the understanding of hydro-meteorological pathways. The use of the deuterium excess
imposes strict requirements on the accuracy of deuterium and oxygen-18 analysis. A GN1P-
based world-wide documentation of quality control regarding sampling, shipping and
measurements is needed.

7. The IAEA/WMO database and other isotope data sets should be included in the
World Data Center A for palaeo-climatology.

8. National Science Foundations and funding agencies should be approached to provide
funds for strengthening GNIP and national networks which could in turn contribute to the
global data base.

9. A science and implementation plan for these recommendations should be developed
by a WMO-IAEA-PAGES Steering Committee.

10. IAEA was requested to organize a follow-up meeting in autumn 1995 to finalize the
revision of GNTP and take necessary actions. It is also intended, that at this meeting the
WMO-IAEA-P AGES Steering Committee will be constituted and will hold its first session.
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Annex IV

The Global Network "Isotopes In Precipitation" GNEP.
Present Status and Operational Problems

General overview.

In 1961, the IAEA and the WMO initiated a world-wide survey of the isotope
composition of monthly precipitation, known today as GNIP. As mentioned in the
introduction, the primary aim of the programme was to collect systematic isotope data
(oxygen-18, deuterium and tritium) on a global scale to characterize the spatial and temporal
variability of isotope concentrations in precipitation. The data gathered provided basic input
data for hydrological applications based on environmental isotopes. The network started with
around 100 meteorological stations collecting data from more than 60 countries and
territories. Some years later, the total number of stations in operation reached 220. Since then,
the number of active stations has remained almost constant, oscillating between 160 and 210
(Fig. IV. 1).

During the initial phases of the programme, tritium monitoring was considered the
central activity of GNIP. The network has provided a detailed and complete picture of the
increase of tritium levels during the early 1960s due to the atmospheric nuclear tests and its
decrease to natural values in the following decades. At that time, oxygen-18 and deuterium
started to be systematically measured on a global scale, providing the basic data to understand
the processes controlling the distribution of these isotopes in precipitation. After a revision of
the network, it was decided in 1977 to stop the operation of some stations, mainly because of
the decreasing trend in the tritium contents. During the late 1970s and early 1980s several
national networks measuring these three isotopes were established. They submitted the results
to the IAEA for inclusion in the GNIP database and publication. Since then, the role of the
national networks has become more relevant compared to the stations operated by WMO and
IAEA.

The database associated to GNIP contains isotope concentrations (tritium, UO and D)
of composite monthly samples and relevant meteorological information (amount of
precipitation, mean monthly air temperature and mean monthly water vapour pressure)* Over
the last 30 years, the database has accumulated more than 43,000 tritium, 26,000 deuterium
and 31,000 oxygen-18 values. In addition to this, the GNIP database contains around 60,000
precipitation, 51,000 temperature and 41,000 water vapour values. The complete data set is
available on floppy disks and through INTERNET, and has been included in the World Data
Center A for paleoclimatology.

The total number of stations ever operated included in the data is 505 (Fig. IV.2), of
which 447 contain tritium data and 382 stable isotope data. The isotope data have been
provided by 49 laboratories from 28 countries measuring tritium and 37 laboratories
measuring stable isotopes from 26 countries.



Fig. IV. 1. Total number of stations (both IAEA-operated and national networks)
providing isotope data to the GNIP database from 1953 to 1993.

Over the last decade, the number of active stations ranged from 160 to 200,
contributing around 1,300 tritium and 1,200 stable isotope values to the GNIP database every
year. Around 60% of the stable isotope data and 66% of the tritium analyses added to the
database have been measured by co-operating laboratories from national networks.

The spatial distribution of operational stations during the years 1992 and 1993 is
presented in Fig. IV.3. The stations jointly operated by WMO/IAEA are shown as triangles
and the squares correspond to stations providing data as part of a national network.

•
, The map in Fig. IV.3 clearly shows the lack of homogeneous distribution of stations on

a global and continental scale; North America is represented only by a group of Canadian
stations located at high latitudes, African stations have been reduced to only five, while
almost half of the operational stations are located in Europe. There is also a progressive trend
towards closing some long-term stations which have been operative since the network was
established in the 1960s (e.g. Tokyo, Veracruz, Djajapura, etc.).



Fig IV.2. Distribution of the 505 meteorological stations which have contributed isotope and meteorological data to the GNEP database.
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Fig IV.3. Distribution of IAEAAVMO stations and national networks providing data to the
GNIP database during the period 1992-1993.
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Fig IV.4. Distribution of stations included in the GNIP database with more than 50 6I1(O data
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• 1 8 /
Regarding the length of O record, the following Tables summarize the distribution of

the 382 stations with oxygen-18 data according to two criteria. In the first table stations have
been grouped according to the total number of values stored in the database. The second table
has been compiled considering the total number of years of operation of the stations. This
information may be relevant to estimate and identify stations already included in GNIP to be
considered in the category of long-term index stations.

TABLE IV. 1. Distribution of stations included in the GNIP database according to the number
of monthly oxygen-18 values.

l8O record

>200 values
> 150 values
> 100 values
> 50 values
< 50 values

No of stations

36
67
101
214
168

TABLE IV.2. Distribution of stations included in the GNIP database according to the
number of years of operation in which oxygen-18 was measured.

18O record

> 29 years
> 19 years
> 9 years
< 10 years
< 5 years

No of stations
28
71
156
226
125

Fig. IV. 4 shows the spatial distribution of stations which have been active for more
than 50 oxygen-18 values, i.e. stations with a minimum operation of 5 years. Although this
map contains more than 200 locations, the number of stations with a long record has further
decreased as indicated in the previous Tables.
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Experiences in running IAEA/WMO operated stations

The number of tritium and stable isotope data provided for the period 1970-1993 by
national networks and stations operated by IAEA/WMO is shown in Figs. 5 a and 5b. Over
the last 12-14 years around 300 samples for tritium and 350 for stable isotopes have been
measured in the IAEA laboratories. The corresponding figures for isotope data provided by
national networks is 800-1200 for tritium and 800-900 for stable isotopes.

Although more than 20 new stations have been established during the last decade, the
total number of stations operated by IAEA/WMO has remained almost constant as shown in
Figs. IV.5a and IV.5b. This is as a result of two facts:

a) In some cases, isotope measurements have been transferred to national laboratories as part
of the establishment of a national network (e.g. China).

b) Progressive closure of some long-term stations which have been in operation since the
GNIP was established (i.e. Veracruz, Chihuahua, Bogota, Madang, Djajapura, Tokyo, Tehran,
etc.)

The procedure followed during the last years to initiate the systematic collection of
precipitation samples in a given station has been based on the request by WMO and IAEA to
the selected meteorological stations to collaborate in the programme on a voluntary basis.
After receiving the agreement to participate in the monitoring activities, the IAEA provided
relevant sampling instructions, bottles for tritium and stable isotopes for one full year of
operation and a reporting sheet to submit the meteorological parameters to the IAEA for
inclusion in the database together with the isotope results. The cost of shipment of the water
samples to Vienna for analysis is covered by the meteorological station. The system functioned
well in most stations during their first years of operation. However, with changes in staff over
the years the first problem found was that some bottles were not shipped, leading to
incomplete isotope records and, in some cases, to the closure of the station.
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Fig IV. 5 a. Number of tritium results provided to the GNIP database by national networks and
stations operated by IAEAAVMO, respectively, for the period 1970-1993.
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Fig IV. 5b. Number of oxygen-18 values provided to the GNIP database by national networks
and stations operated by IAEAAVMO, respectively, for the period 1970-1993.
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Annex V

Presentations related to the operation of national networks

General overview

A large fraction of the data stored in the GNIP database is supplied by co-operating
networks or laboratories, as shown in Figs IV.5a and IV.5b. Table V.I contains summary
information of the monitoring programmes (i.e. a minimum of 4-5 stations) established for the
measurement of tritium and/or stable isotopes in precipitation since 1960. Some of the national
networks were established to monitor tritium concentration in precipitation and in some cases,
the activity was stopped in the late 1960s or 1970s (i.e. Sweden, France). In other cases, a
reduced programme has been maintained until present (e.g. USA).

TABLE V.I. National networks contributing to the GNIP database.

Country

Canada

USA
Brazil
Argentina
Chile
Sweden

Germany
Switzerland

Austria
France
United Kingdom
Portugal
USSR
Turkey
Syria
South Africa
China
New Zealand
Australia

No. of stations
operated

12
10
30
11
17
11
19
15
23
3
5
10
30
6
10
36
8
9
5

29
6
8

Period of
operation
.1975-1982

' 1989-1993
1962-1991
1965-1987
1981-1988
1988-1993
1961-1967
1975-1980
1978-1993

1966
1970-1993
1964-1968
1965-1966

1965
1988-1993
1970-1990
1990-1993
1989-1990
1961-1987
1988-1993
1962-1993
1962-1986

Comments

18O, D, T
Stable isotopes
Tritium, 6 still active
18O, D, T
5 still active
18O,D
Tritium
Oxygen-18
18 stations still active
Tritium
18O, D, T
Tritium
Only tritium
Only tritium
Reduced to 5 in 1993
18O, D, T
18O, D, T
I8O, D, T
"O, D, T
i»0 D T

4 still active
4 still active

In other countries where a monitoring network has not been established, one or two
stations are still being routinely operated and reported to the IAEA for publication and
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inclusion into GNIP database, as listed in Table IV. Some of these stations started systematic
isotope measurements in the 1960s and might be considered for the category of index stations
(e.g. Ottawa, Thonon-les-Bains, Genoa, Groningen, Bet Dagan, etc.). As discussed in the CM,
it is expected that the SC will supervise the operation of these index stations although they
will be fully operated on a national basis.

TABLE V.2. Countries operating one or two meteorological stations contributing to the
GNIP database.

Country
United Kingdom
France
Netherlands
Poland
Hungary
Italy
Spain
Slovenia
Croatia
Israel
Rep. of Korea
Canada

Stations
Wallingford
Thonon-les-Bains
Groningen
Krakow
Budapest
Genoa
Barcelona, Madrid
Ljubljana
Zagreb
Bet Dagan, Har Kna'an
Pohang
Ottawa

Period of operation
1980-1993
1963-1993
1964-1993
1975-1993
1977-1992
1961-1993
1970-1993
1984-1991
1975-1991
1961-1993
1985-1993
1953-1993

The following paragraphs summarize the presentations made by the participants in the CM
representing national networks.

Austria: Although the Vienna station (with the longest 0-18 record) is measured at the
IAEA, the country has one of the most dense networks measuring isotope data in
precipitation. Dr. Rank described the early development of the network with the establishment
of an agreement with the Austrian meteorological services for the collection of samples for
more than 80 stations. Most of the samples have not been analysed, but kept in storage to be
measured when required for the application of environmental isotope techniques in
hydrological studies.

The systematic collection of samples for isotopic analysis has been extended to river
water, providing one complete data bank covering several decades of monthly samples from
the Danube river. Some results of this monitoring programme were presented during the
discussion of the river monitoring programme.

Canada: Canada still maintains the Ottawa station in operation, which shows the longest
continuous tritium record on monthly composite samples. The first network (see Table III) ran
between 1975-1982 and covered mainly the southern part of the country. The results were
sent to the IAEA for inclusion in the GNIP database More recently (1989), a network
comprising 8 stations located at high latitude (70-82°N) was established, and the results have
been incorporated into the GNIP database. Dr. Edwards elaborated on the usefulness of the
data in on-going hydrological and climatological studies.
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Chile: Eleven stations between 30°S and 63°S including two islands in the South Pacific were
established in 1988 and are still maintained in operation by the Chilean Atomic Energy
Commission. Stable isotope data is measured in Santiago and three stations regularly send
samples to Vienna for tritium analysis. The collection of samples has been arranged with the
meteorological service.

France: Thirty stations monitoring tritium in precipitation were in operation between 1965
and 1966. The station of Thonon-les-Bains has provided the GNIP database with oxygen-18
results since 1963. Although there are several projects and PhD. Theses monitoring isotope
contents in precipitation in France, there has not been a successful attempt to establish a
network in France. It was suggested to include some of the data compiled in several PhD.
Theses in GNIP.

Germany: One of the most complete and dense national networks providing data to GNIP
was established in the former West Germany, providing data since 1978. Although there are
some short records from stations located in the former East Germany, it is expected to
increase the present number of stations by the creation of some stations in the eastern part of
the country. Precipitation samples are provided by the "Bundesanstalt fur Gewasserkunde"
for tritium analyses in Koblenz and aliquots of the same samples are being measured for stable
isotopes in Munich.

Korea: The Pohang station was included in GNIP in the 1960s but was closed in 1976 after
the revision of the network. Recently NIST (Nuclear Institute of Science and Technology) has
reactivated the station and is considering the establishment of a second station in the Republic
of Korea. The results will be submitted to the IAEA for inclusion in the GNTP database.

Portugal: Ten stations were included in a national network in 1988 with the logistic support
of the IAEA. In order to guarantee the proper collection of samples some minor funds were
included in the programme to pay the staff involved in the sampling and data reporting. After a
few years of operation, the number of stations was reduced to five.

Russia: Mr. Maximov, representative of the Federal Service for Hydrometeorology and
Environmental Monitoring expressed the interest of his institute to reactivate a previous
network of 15 stations devoted exclusively to tritium monitoring. Stable isotopes will be
included in the monitoring programme. Due to the present situation in the country support in
the initial phase of the programme would be required to set up the collection protocol and to
upgrade the analytical facilities.

Switzerland: The national network has supplied meteorological and isotope data to GNTP
from four stations since 1970. Other stations with a shorter record have been monitored
although not sent to the IAEA for inclusion in the GNIP database. The monitoring programme
in the country has also been extended to river and spring samples. These records have been
complemented with isotope measurements of ice layers from glaciers at high elevations
covering a larger time span than the direct measurement of precipitation. The whole
programme is well recognized at national level.

USA: Although there are many short-term, localized studies and projects which have
measured stable isotope contents in precipitation in the USA, a systematic collection through a
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network was never operated. The available data in GNIP mainly consists of network devoted
to the measurement of tritium in precipitation from 1962 to the present. The network has been
reduced from a maximum of around 30 station to only 6 at present (Table III). The station
with the longest available stable isotope record in the USA is Chicago.

Very recently, Dr. Welker (National Resource Ecology Laboratory, Colorado State
University) has expressed interest in establishing a national network measuring stable isotope
contents in precipitation. There is a possibility to access the National Atmospheric Deposition
Program / National Trends Network NADP/NTN sample and data bank for accessing
precipitation samples which are regularly measured for major chemical compounds. The
Program was established in 1978 and the monitoring is based on data provided by around 200
stations in the USA. The access to such samples will permit the integration of chemistry and
isotope data from the same data set with a relatively dense coverage across the USA.
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Annex VI

Presentations related to the isotope monitoring of river outflows

The recommendation of initiating the regular monitoring of river outflow from major
continental basins was included in the Executive Summary of the Ruttihubelbad meeting (Rec.
no. 3 in Annex III). It was suggested that such an activity could be established through the co-
operation of UNEP/WHO Global Environmental Monitoring System-Water (GEMS-Water).
Later, it was suggested that, if appropriate sensors for stable isotope composition of
precipitation and flow are available, collaboration with WHYCOS should be undertaken.

In the meeting, several examples of available isotope time series data in rivers crossing
Austria and Switzerland were presented and discussed in terms of the climatic and
hydrological information which can be derived from such data. The group expressed
reservations on the interpretation of isotopic variations in terms of climatic and/or
hydrological changes in a given basin. In other cases, and depending on the objectives, the
location of the sampling points have to be defined either on the catchment or in the mouth of
larger rivers.

The access to adequate river water samples and information on discharge and other
hydraulic parameters can be obtained through collaboration with GEMS-Water and
WHYCOS:

The main objectives and the possible integration of on-going monitoring of river water
samples within the GEMS/Water programme (Global Environmental Monitoring System/
Water Programme) was presented by Mr. Dray. The programme is oriented towards the
characterization and understanding of freshwater quality issues throughout the world. The
implementation of the programme involves some UN agencies, such as WHO, UNESCO,
WMO and UNEP and other national organizations. One of the objectives of the programme is
to assist the Member States in the establishment or improvement of water monitoring systems,
contributing to improvement in the analytical techniques of selected hazardous substances and
in the comparability of results provided by different countries.

s

' The monitoring stations have been classified into three categories:

a) Baseline stations: Located in headwater lakes or undisturbed upstream rivers and
provide information on background conditions since it is considered that they are not affected
by human impact. The existing network consists of 11 stations and it is expected to include a
total of 46 stations.

b) Trend stations: Situated in major river basins and are expected to provide
information on the long-term changes in water quality. There are 107 stations in this category
•and after a revision it is expected to reach a total of 250 stations.
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c) Global river flux stations: Located at the mouth of major rivers, and are designed
to provide basic data on the fluxes of pollutants and nutrients to the ocean. There are now 32
stations in operation and it is expected to be extended up to 96 stations.

The stations included in this last category can be considered to be potential locations to
initiate the systematic collection of samples.

The WHYCOS (World Hydrological Cycle Observing System) programme was
presented by Prof. Nobilis. The programme is being implemented by WMO in collaboration
with other international agencies like the World Bank. The programme was designed to
establish around 1000 stations on the major rivers of the world, where water level and a
number of hydraulic, physical and chemical parameters would continuously be measured.
Some of these stations are already in operation. The programme is expected to facilitate the
collection and distribution of standardized, high quality data to national, regional and
international centers. It is expected that every station will monitor up to 15 variables and
transmit by satellite the data to the appropriate database centers. The data will ultimately go to
the Global Runoff Data Centre (GRDC), in Koblenz, Germany, which collects river data on
a global scale.

One of the difficulties in including some of the stations in this programme is the fact
that most of them are fully automated and appropriate sensors for stable isotope composition
of precipitation and river flow are needed.
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ANNEX VII

DRAFT PROPOSAL

Composition of the Steering Committee

The Steering Committee of GNIP will consist of a Scientific Committee (SSC) and an
Executive Committee (ExComm).

1. Composition of the SSC*"'

Water Resources Development and Management Programme: IAEA
Global Climate Observing System - GCOS
Global Atmospheric Watch - GAW: WMO
International Hydrological Programme - IHP V: UNESCO
Global Environmental Monitoring System - GEMS-Water: WHO
International Geosphere Biosphere Programme - IGBP
Past Global Changes - PAGES-IGBP
Climate Variability and Predictability - CLIVAR
World Climate Research Programme - WCRP
World Hydrological Cycle Observing System - WHYCOS: WMO
International Association for Hydrological Sciences - IAHS/ICT

2. Composition of the ExComm

IAEA
WMO
WHO
PAGES


