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Report of the

5™ Meeting of the GRDC Steering Committee
Koblenz, 25 -28 June 2001

Executive summary

The international Steering Committee (SC) of the GRDC met for its 5t meeting from 25 to 28
June at Koblenz, Germany.

Prof. Dr Hans-Jiirgen Liebscher resigned from his position as Chairman of the GRDC SC due
to his retirement from BfG. Dr Klaus Wilke, Head of the Department M2 of the Federal
Institute of Hydrology (Water Balance, Forecasting Methods, GRDC) was elected as the new
Chairman of the GRDC.

The SC reviewed the past activities and developments of both the GRDC and related
international organisations, programmes and projects. From that perspective SC discussed the
strategic development of GRDC activities, implementation goals as well as priorities.

The discussions revealed that highest priority should be given to data acquisition,
development of products, database development and collaboration in specific programs and
initiatives of the UN system related to water and climate. Most notably, GRDC was
requested to closely collaborate in the WMO/GCOS project "Global Terrestrial Network for
Hydrology (GTN-H)" as well as liaise with others in the field of meta-databases, particularly
with CHy AWG and CHy Working Group on Water Resources (Expert on Data
Management). Further details on main issues and results of the SC meeting are summarised in
the following action table, the subsequent report and the annexes.



Action table

resulting from the 5th Meeting of the GRDC Steering Committee Koblenz, 25-28 June 2001

Issue Ref. to | SC decision/ recommendation action by
item/
annex
Vision statement 6 Vision statement was reaffirmed
A9
Strategic goals 6 Strategic and implementation goals defined at the 4™ SC | GRDC
A9 meeting were reaffirmed in the scope of the priorities
14 and | defined under item 16 and the discussions of the SC
others

GRDC flyer 7.7.5 SC to consult GRDC by making suggestions for SC
improvements

WHYCOS 8.2.4 HYCOSes to forward their data to the GRDC AWG

GTN-H 8.4 GRDC to contribute to GTN-H discharge component GRDC

8.4.8 GRDC to explore possibilities to bring together GRDC
representatives of interested data providers

FRIEND 8.5.1.7 | GRDC to collaborate with individual FRIENDs and try | GRDC
to collaborate in data acquisition and metadata
compilation

HELP 8.5.24 | GRDC to keep informed of the developments related to | GRDC
HELP

WWAP 8.6.11 GRDC to liaise with WWAP in relevant aspects of GRDC
information management

GPCC 8.7.2.7 | GRDC/GPCC to cross-validate GPCC and GRDC data | GRDC

GPCC

Metadata and databases | 10.1.9 | GRDC not to work alone, but join forces together with | GRDC

14.6 others, most notably CHy AWG and CHy Working J.Wellens-Mensah
Group on Water Resources M. Kaneki
" 10.1.12 | GRDC to... GRDC
A.12 ...participate in working groups on metadata AWG
...produce a link list to existing meta-databases WG-WR
...produce a link list to relevant internet sites at and others
river basin level
...collect the following meta-database entries
...consider general comments and
recommendations related to the topic of
metadata (see A.12)

Evaporation data 10.2.3 WMO to write acquisition letters on evapotranspiration | WMO
data to the individual members and forward the AWG
response to GRDC

" 10.2.2 | GRDC to offer rescued evapotranspiration data as static | GRDC
database-file on GRDC homepage

GRDC station selection | 11.4 SC to discuss the draft information note in subsequent SC

criteria meetings

Expert Meeting 12, P. Pilon to take the lead in organising the QA/QC P. Pilon

“Automation of 12.2 workshop and pursue the matter further (in his role as AWG

QA/QC Procedures for | 14.8 Chairman of the CHy Working Group on Hydrological

Real-time Estimation | A.17 Forecasting and Prediction)

of Water Level and

Discharge Data”.

Email correspondence | 12.4 SC to reflect on the ideas expressed in the SC

with P. Pilon on 12.3 correspondence.

QA/QC-meeting A.17

Data plausibility 12.8 GRDC to produce a technical note on its current GRDC

practice regarding data plausibility checks




Data acquisition 13 GRDC to develop a pragmatic concept aimed to GRDC
improve contacts with data providers and possibly
providing certain incentives for data providers to deliver
more data in a timely fashion

" 13.4 GRDC to address the Hydrological Advisors of the GRDC
Permanent Representatives of a country to WMO and
by carbon copy the Permanent Representative

" 13.5 GRDC to distribute a short bulletin or newsletter to GRDC
potential data providers.

" 13.6 GRDC to ensure the feed back loop to demonstrate the | GRDC
gratitude towards the data providers

" 13.8 GRDC to emphasis up-dating of already existing project | GRDC
data sets

" 13.9 GRDC to launch a new formal acquisition campaign via | GRDC
the HWRD of WMO

Role of GRDC 14.2 CHy to clarify the role of GRDC as compared to the AWG
role of WMO World Data Centres

GRDC contribution to | 14.3 GRDC to publish its contributions, results achieved GRDC

major global projects based on GRDC data on GRDC homepage

GRDC marketing 14.4 GRDOC to jointly market GRDC, GEMS/Water, GPCC | GRDC
and IGRAC programs GEMS/Water

GPCC
IGRAC

Products Workshops 14.5 GRDC to plan and execute two Products Workshop: GRDC

1. GRDC to invite around 20 representatives of the WMO
technical level of NHSs
2. GRDC to invite experts from global research and
assessment community

Address database of 14.9 GRDC to publish the contacts on the GRDC web page | GRDC

data providers and

users

Plan to distinguish 15.2.2 GRDC to seek guidance in this critical matter from the | AWG

3 classes of GRDC AWG (consistency with Resolution 25 vs. consistency

station data with open data access practice of some members...)

GRDC User 15.2.3 GRDC to create a facility to send a User Declaration GRDC

Declaration electronically from the GRDC homepage

GRDC priorities 16.2 GRDC to emphasis data acquisition (23%), product GRDC
development (18%), database development (14%) and
project involvement (9%), totalling 64% of its capacity

3™ World Water Forum | 16.3 GRDC to present itself at the 3™ World Water Forum in | GRDC

A.13 March 2003 in Japan

Publications supported | 16.3 GRDOC to reference publications on scientific research | GRDC

by GRDC data A.13 supported by GRDC data should be listed on the GRDC
homepage, if possible be linked

Reference to recent 16.3 GRDC to publish a list or map of recent data provisions | GRDC

data providers A.13 to the GRDC

Increasing GRDCs 16.4 GRDC to raise additional resources by outsourcing GRDC

resources some of the tasks

GRDC SC membership | 17.4 GRDC to delete WHO and the World Bank from, add | GRDC

list 17.5 WWAP and IGRAC to list

" 17.6 GRDC to request guidance from the AWG regarding AWG
participating SC representative(s) of which developing
country (countries) from which region(s)

! 17.8 GRDC to request SC membership approval by AWG AWG




0 General

0.1  Between the 4™ meeting of the GRDC Steering Committee in June 1999 and the
5h meeting reported here, there have been changes at the GRDC, i.e. in July 2000 Mr Thomas
Maurer became the successor of the former Head Mr Wolfgang Grabs and the Interim Head
Mr Nestor Correa (November 1999-June 2000).

0.2  Asalways during the SC meeting the past activities and developments of both the GRDC
and related international organisations, programmes and projects were reviewed. From that
perspective the strategic development of GRDC activities and its priorities have been discussed.

0.3  This report (with exception of section 0) follows the enumeration of the agenda as
given in annex 1 respectively the provisional annotated agenda in annex 2.

0.4  The membership of the Steering Committee by organisations or group is given in
annex 3, the list of attendees in annex 4 and the list of GRDC staff members in annex 5.

1 Opening of the meeting by the chairman and the president of BfG

1.1 The 4™ meeting of the GRDC-SC was formally opened by the chairman of the GRDC
Steering Committee, Mr H.-J. Liebscher followed by the welcome address of Mr. V. Wetzel,
Professor and Director of the Bundesanstalt fiir Gewésserkunde (BfG, Federal Institute of
Hydrology) that hosts the GRDC .

2 Organisation of work and adoption of the agenda

2.1 All member organisations of the GRDC SC (annex 3) sent at least one representative
with the exception of WHO, UNESCO/IHP (covered by the representative of WWAP),
ICSU/IAHS, FRIEND and the German IHP/OHP secretariat. Mr Richard Helmer (WHO)
requested to be deleted from the list of participants by email of 19 February 2001, as the
participation in the GRDC meeting should be through the NWRI Canada due to a change in
the GEMS/Water programme. Mr Mike Bonell (UNESCO/IHP) and Mr Alan Gustard
(FRIEND) sent summary reports on their respective GRDC related activities, which were
distributed electronically to all participants prior to the SC meeting (see also annex 14 and
15).

2.2 The agenda of the meeting (annex 1, see also the annotated agenda in annex 2) was
discussed and adopted without changes to existing items.

2.3 One of the representatives from Japan, Mr Nakao, offered to present his institution, the
Foundation Of River and Basins Integrated Communications (FRICS), to the SC. The offer
was welcomed and agenda item 8.7.4 was added.



3 GRDC at the Federal Institute of Hydrology: review and perspectives

for development

3.1 The Director of the Federal Institute of Hydrology, Mr Wetzel, presented a review of
the inputs provided by BfG (http://www.bafg.de) for GRDC for which the Federal Ministry
for Transport and Housing (http://www.bmv.de) provides the core funding. Funding includes
staff salaries, provision of office space and office infrastructure as well as data processing
facilities and support of travel of GRDC staff (cf. annex 6).

3.2 After there has been a significant increase of funding during the years 1994 to 1998
the support of the GRDC has been more or less constant during the recent years. This has to
be seen as a success as annual budgets of public services have been reduced in recent years.

33 GRDC currently operates with 4 permanent staff-members, i.e. 2 academics and 2
technicians. From dedicated BfG resources, 3 more part-time staff contribute to GRDC's work
equivalent to approximately one more person. According to Mr Wetzel, given the current
economic situation as well as the necessity to join the Berlin branch office of the BfG with
Koblenz headquarters under the constraint to reduce total staff numbers it is unlikely that
GRDC staff can be increased in the foreseeable future. However he conceded the possibility
to slightly increase travel-budget in future.

4 Review of decisions of the XI™ Session of the WMO-Commission for

Hydrology relevant to the activities of the GRDC

4.1 Mr Grabs, WMO, reported on the outcome of the eleventh session of the WMO
Commission for Hydrology from 6-16 November 2000 in Abuja, Nigeria (for a summary see
annex 8, for CHy see also http://www.wmo.ch/web/homs/chy/chy.html) and GRDC-relevant
news from the Fifty-third session of the WMO Executive Council (EC LIII) held in the WMO
Secretariat in Geneva from 5-15 June 2001. The most prominent topics of both meetings
were: metadata, implementing Resolution 25 (Cg-XIII) of 1999 on free and unrestricted
exchange of hydrological data, and WHYCOS (cf. annex 8).

4.2 Under CHy-item 11.8.2 of the report, GRDC was requested to consider setting up a
global meta-database, starting with 200 discharge stations on major rivers flowing to the
oceans. The suggestion is to set-up an internet-based metadata information system reporting
physical and topographic features of basins, land use and hydrology. Mr Maurer added that
the GRDC catalogue already features metadata of all GRDC stations with however less
supplementary information (cf. agenda item 10 and annex 23). He refered to a GRDC effort
that resulted in a prototype database on basin-related supplementary information for the
Danube basin, the results of which are reported under agenda item 10.1 (cf. annex 24).

43  Under CHy-item 14 activities and plans related to the propagation and
implementation of Resolution 25 (Cg-XIIL1999, see annex 34) on free and unrestricted
exchange of hydrological data were discussed. Mr Grabs expressed the opinion that GRDC
should contribute to the production of a Technical Note that will be developed from the
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preliminary materials prepared to promote Resolution 25 and that should be widely
disseminated if possible in several languages (CHy-item 14.6).

4.4  Mr Rutashobya noted with regard to the technical note concerning Resolution 25 that
it revealed to be far more difficult to establish a list of data to be exchanged without charge
and with no condition on use in the field of hydrology than it was for the similar Resolution
40 (Cg-XII, 1995) concerning the exchange of meteorological data. The problem will
therefore be put forward on the agenda of the CHy Advisory Working Group on its first
session from 17-21 September 2001. GRDC would be one example in a case study
elaborating on and reviewing data policies.

4.5  Under CHy-item 17. 4 it was further recommended that the subject-oriented working
groups of the CHy-Advisory Working Group (http://www.wmo.ch/web/homs/chy/awg.html,
AWG) should define projects, one on metadata and in association with the GRDC. Mr Grabs
reported several intended further projects of the AWG, namely

- risk management,

- automated real time stage-discharge calculation,

- analysis of hydroclimtological variability and trend,

- global/regional short-term hydrological forecasting system.

4.6  Mr Grabs explained the view of EC-LIII that at the national level the prefered way of
getting hold of data which are owned by regional or sub-national authorities should be via a
country's National Committees on water.

4.7  Mr Grabs reported on the activities to re-launch the World Climate Programme-Water
(WCP-Water) as a joint programme of WMO and UNESCO. WCP-Water aims to promote
hydrological activities in the World Climate Programme and related conventions, and
provides the water community with current data and information on hydrological and water
resources conditions and variations, in a climatic context, over a wide range of time and space
scales. Further details are available from http://water.usgs.gov/osw/wcp-water/.

4.8  Mr Liebscher noted with regard to data policies, that according to the EU Council
Directive on the Freedom of Access to Information on the Environment (90/313/EEC, 7 June
1990, http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod! CELEXnumdoc&lg=
en&numdoc=31990L0313&model=guichett) information on the environment, collected by
public authorities, must be provided at a reasonable cost. The term "environmental data" is
defined broadly to include information on air, land, water, natural science, etc., as is the term
"public authorities" which is broader than "government". The directive had to be transferred
in national law until January 1993. A proposal for a revised directive has been made recently
(http://europa.eu.int/comm/environment/docum/00400_en.htm). Mr Rutashobya added in this
context that the EC Council Directive is not interpreted consistently by all member states of
the EU, i.e. not all countries regard hydrological as well as climatological data as falling
under the category "environmental data".

4.9  Mr Grabs noted that the ideas expressed in Resolution 25 are not yet widely
distributed. He rather sees a need to communicate with NHS and NMS than with
governments. Mr Grabs encouraged writing of papers on the topic of data exchange in
journals and also publishing via glossy type of promotional materials.
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5 Brief outline of GRDC’s history and mile stones

5.1  Mr Liebscher reviewed the development of the GRDC in the past 20 years and its
activities in its 13 years of existence (annex 7).

5.2 In the framework of the First GARP Global Experiment (FGGE) activity the WMO
had been entrusted to collect river discharge data sets to be used as inputs to or validation of
Global Atmospheric Circulation Model studies.

This task was initially taken over by the Institute for Bioclimatology and Applied
Meteorology (Prof. A. Baumgartner) starting with a data request letter dated from 11 August
1982 by the former WMO Secretary General A.C. Wiin-Nielsen.

Due to the retirement of Prof. Baumgartner he initiated a transfer of this task after the initial
phase with a letter dated from 12 April 1984.

5.3  Subsequent discussions over 2 years involving
- the WMO,
- the President of the German Weather Service (as the Permanent Representative of
Germany with WMO),
- the former President Dr. Kndpp and Prof. Hans-Jiirgen Liebscher of BfG,
- the German Foreign Office,
- the Federal Ministry of Education and Research and
the Federal Ministry of Transport, Building and Housing
led finally to a permanent inclusion of GRDC costs into the Federal budget of the Ministry of
Transport effective from 1988 (letters of 10 and 21 April 1986). There was also an
intermediate financial support by the Federal Ministry of Education and Research in 1987 to
ensure the database transfer.
The president of the German Weather Service in his role as the Permanent Representative of
Germany with WMO informed WMO about this outcome with letter of 30 April 1986.
GRDC officially became operative at 14 November 1988.

6 Recapitulation of the vision statements and implementation goals

developed during the 4™ SC meeting

6.1 The GRDC SC recapitulated the vision statements made for the "Strategic
Development of GRDC" and the goals for the "Implementation of the strategic outreach" as
developed in the previous SC meeting and summarised in annex 9.

6.2  The list of vision statements and implementation goals was supported without
reservation. However, it was understood that not all items can be followed up at the same time
with full commitment. This should become point of discussion again at the end of the SC
meeting under agenda item 16.

6.3 Mr Fraser stressed the importance and his preparedness to jointly market the interests
of both organisations, GEMS/Water and GRDC.



6.4  Mr Rutashobya stressed the potential of incentives to data providers such as e.g.
country reports. They might encourage countries to more generously deliver data to GRDC as
the benefit of data provision becomes more obvious. Furthermore, they also might serve as
good-practice templates on how to compile hydrological data in additional meaningful ways
to those already applied in current hydrological yearbooks.

6.5. Mr Kinosita suggested to attempt developing a flow chart of relations between
programs, projects, NHS etc.

6.6  Regarding additional information on ,,Large Dams and Reservoirs* Mr Diop added the
information that the World Commission on Dams (WCD) has recently published a new report
which is available from their homepage www.dams.org.

7 Summary report of GRDC activities, status and developments

7.1 Data acquisition

7.1.1 Mr Maurer reported on the data acquisition efforts of the GRDC during the last two
years (see also annex 18).

7.1.2 The GRDC database was updated during 1999 with river discharge data from the
following countries and regions (in parenthesis: number of stations): Canada (>400), U.K.
(16), Ukraine (2), Sweden (18), Mexico (7), Russian Federation (69), Cote d’Ivoire (4),
Norway (15), Austria (5), Portugal (10), Poland (12), Danube river basin (12).

During the year 2000 the GRDC database was updated with river discharge data from the
following regions (in parenthesis: number of stations): Russia (1530), Basin of Mackenzie
(369), Basin of Yukon (50), USA (326), Sweden (7).

The database now comprises 2533 stations featuring 70.000 station years of daily data (25
million data points) and 5621 stations featuring 160.000 station years of monthly data (1.9
million data points).

7.1.3 In November 2000, the occasion of the quadrennial WMO meeting of the Commission
of Hydrology (CHy) in Abuja, Nigeria (http:/www.wmo.ch/web/homs/chy/chy.html#chy-xi),
was used to personally present individual country reports on the data situation of totally 35
countries to the respective representatives in order to foster their commitment to contribute
data. The reply rate to these country reports and requests was very low to date (ongoing
negotiations with two countries, Czech Republic and Democratic Republic of Congo).

7.1.4 Mr Rutashobya noted that such a reply rate of 1-5% effectively corresponds to no
reply. Trust relationships have to be developed and promoted with National Hydrological
Services, River Basin Authorities (RBA) and other organisations.

7.1.5 Mr Grabs mentioned a WMO initiative in 1993, where 160 countries were contacted
by a letter signed by the Secretary General of WMO. That time 60 countries replyed. He
added, that the yearbooks of most countries lag behind for years adding to the problem of
getting recent hydrological information. He also mentioned the data rescue pilot project
discussed under CHy-item 18.4 (see annex 8).


http://www.dams.org/
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7.1.6 Mr Diop noted, that African countries might have other priorities. Nevertheless Mr
Wellens-Mensah promised to make available data from Ghana to the GRDC.

7.1.7 Mr Boswinkel suggested to join forces, e.g. with the developing IGRAC (see
item 8.7.3) which faces the same problems.

7.1.8 Mr Fraser stressed the time required to actively communicate with data providers. This
requires resourced positions on full time basis.

7.1.9 Mr Grabs stressed the need to contact national and regional organisations such as the
Secretariat of the Mekong River Commission. He also suggested to contact National Focal
Points such as the National Hydrological Advisor of the Permanent Representative of a
country to WMO. He also mentioned the various FRIEND databases to be a potential
resource for data, although FRIEND data follow different data policies than promoted by
WMO and GRDC. GRDC needs a strategic approach for the future such as e.g. a liaison to
the WWAP and the WWDP (see item 8.6 and annex 28).

7.1.10 Mr Wilke stressed the fact that GRDC was very successful in Abuja, however in the
first place in acquiring precipitation data for the GPCC. As Mr Rudolf confirmed more then
50% of the approximately 20 enveloped GPCC requests that were distributed by the GRDC
generated a reply.

7.1.11 Mr Kinosita made the point that in his view the existence of the GRDC selection
criteria constitute a superfluous obstacle in acquiring data. He suggested to ask data providers
for all data, in order not to impose the task of selecting from their data bases. He suggested
that WMO Congress should emphasis the topic of data exchange.

7.1.12 Mr Maurer explained the "data acquisition dilemma":

(a) Sending a request to top level attention: The high ranking persons of a data
providing organisation speak English and are entitled to decide on data
distribution. Even if they are positive to follow WMO-resolutions they frequently
consider a data request being of minor priority among the many other important
tasks they have to deal with. Thus a request often drops of their table without
further notice or after it has been delegated to lower levels in the hierarchy once,
but without a follow-up plan. In the majority of cases this obviously leads to loss
of the request.

(b) Sending a request to "hands-on" level attention: This is typically the database
manager. He is capable to draw together the information required. Regularly he is
not authorised to release data without referring to his superiors or even a steering
committee or similar. He might even send an inquiry but then again the obstacles
mentioned under (a) become relevant.

The solution to overcome this type of problem is discipline and higher emphasis of the
importance and priority of this theme.




7.2 Data dissemination and use

7.2.1 Mr Hils reported on data dissemination and use (see also annex 19).

7.2.2  The number of enquiries to GRDC decreased during 1999. About 170 downloads of
GRDC database catalogues were registered in the homepage, from which a total of 47
applications were processed for data and requests of related information.

In 2000 the number of enquiries to GRDC developed non-uniformly. While there has been an
increase to approximately 500 download requests from the GRDC homepage (+200 %) the
number of written requests decreased to 37 (-21 %) during 2000. This presumably reflects the
improved and extended offer of derived data products on the GRDC homepage. The access to
the download section of the GRDC shows a strong increase. For the year 2001 an at least
constant growth rate is expected summing up to an expected more then 1000 download
requests.

7.2.3 Answering a question of Mr Kinosita on the most required data, Mr Hils responded
these are the most recent and up-to date time series.

7.3 Development of the database management system

7.3.1 Mr Pauler explained the database management system and major achievements during
the last two years (see also annex 20).

7.3.2 A database requires continued development to enlarge the capabilities of information
retrieval and to take into account the continuous development of soft- and hardware
environments. The major achievements during the last two years were:

- Improvement of the tool for station-wise plausibility check and its extension to produce
data sheets of station’s summary statistics on monthly basis.

- Redesign and extension of the catalogue tool for easy exploration of the GRDC meta-
database.

- Improvement and extension of the database concept and structure, i.e. elimination of
redundancies, addition of extra information as the spatial relation of stations (upstream,
downstream), storage of water level-discharge relations etc.

- Improved linkage between database and GIS.

7.3.3 Mr Grabs commented on the purpose of the plausibility tool (PT) which is to avoid
obvious errors, such as typing errors, systematic errors like unit transformations etc. The PT
thus ensures a basic data quality. According to the policy guidelines the final responsibility
for the data quality lies with the data providers.

7.3.4 Mr Kinosita asked whether a summation for the downstream nodes has been
performed. This however will only be possible once the spatial relations between GRDC
stations will be defined in the course of the overhaul of the entire catalogue and station
numbering system as outlined in Mr Pauler's presentation.

7.3.5 Mr Wellens-Mensah enquired about sharing the plausibility tool (PT) with others.
Though GRDC is positive about sharing the PT, in its current implementation the PT is
tailor-made for the GRDB and not readily available without major reengineering. However,
the concept of the PT can be shared to other interested organisations.
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7.4 Development of geographic information system application

7.4.1 Mr de Couet reported on his applications of GIS and major achievements during the
last two years (see also annex 21).

7.4.2 GIS-tools were developed and tested for computation and visualisation of catchments
and location of gauging-stations. The developments are based on a USGS version of a global
digital elevation model (DEM) called HYDROIK-Data set (resolution 30,
http://edcdaac.usgs.gov/gtopo30/hydro/) and a much coarser data set (0.5°) provided by
GRDC’s cooperation partner University of Kassel (http://www.usf.uni-kassel.de/usf/) which
is based on the ETOPOS (http://edc.usgs.gov/glis/hyper/guide/etopoS) product of USGS
(http://www.usgs.gov/). Both data sets provide for flow directions, flow networks, and
accumulations grids. Tests on computed catchment areas showed significant differences when
compared with the registered stations’ metadata. It is clear that these DEMs need in part
extensive manual correction of errors in order to be fully useful for the visualisation of the
river network of entire regions.

7.5 Data products

7.5.1 Two data products based on GRDC discharge data are available through the internet
homepage since early 1999:
(a) monthly values of river discharge for 1,352 stations with both record lengths
longer than 10 years and catchment areas larger than 2,500 km?, and
(b) monthly values of river discharge for 181 stations located close to the mouth of
rivers draining into the world oceans and large lakes, with catchment areas larger
than 5,000 km’.

7.5.2 Incorporating GIS analysis, GRDC intends to redo the estimation of global freshwater
flux into the oceans, thereby estimating the runoff from "ungauged" catchments (in terms of
GRDC-stations) via the annual runoff coefficient derived from the combination of GPCC and
GRDC data. 251 stations with catchment areas larger than 25,000 km” have already been
identified for this purpose.

7.5.3 Mr Grabs commented on the frequently mentioned topic of "naturalised flow", i.e.
back-calculating flow of present-day anthropogenically influenced situations to a pristine
state. The problem is that the abstraction of water in large river basins is usually not known
and the reconstruction of naturalised flows for global data sets seems not feasible in the
foreseeable future. E.g. for the Ganges River an estimated 30% loss of discharge is estimated
as a result of water abstraction for irrigation and subsequent evaporation. For Iceland and the
USA there exist naturalised flow datasets which form subsets of the GRDC database. Another
problem is posed by lakes and reservoirs that retard the flow. Without proper knowledge of
the water bodies and storage time in lakes and reservoirs especially over seasons an
estimation is difficult. UNH has published on that topic (Vorosmarty CJ, Sharma KP, Fekete
BM, Copeland AH, Holden J, Marble J, Lough JA.1997, The storage and aging of continental
runoff in large reservoir systems of the world. Ambio 26: 210--219, see also
http://www.watsys.sr.unh.edu/).
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7.6 GRDC reports
7.6.1 Mr Maurer reported on GRDC-Reports (see also annex 39).

7.6.2 The following GRDC reports have been published since the fifth SC:

- No. 24, Use of GRDC Data 1993 — 1999 : A Comprehensive Summary

- No. 25: GIS-related Monthly Balance of Water Availability and Demand in Large River
Basins - Case Study for the River Danube / Irina Dornblut.

- No. 26: Modelling raster-based monthly water balance components for Europe / Carmen
Ulmen

7.6.3 Three further reports are in preparation: (a) a Country profile Germany with regard to
water resources management featuring chapters on geophysical background but mainly on
administration structures, law and legislation etc., (b) an updated edition of report number 10:
Freshwater fluxes to the oceans. A total of 251 stations with catchment areas larger then
25.000 km* will be considered, i.e. a significantly improved database as compared to earlier
issues (see also item 7.5) and (c) a Technical Report summarising the current situation with
respect to available discharge and water stage information from freely accessible web-sites.

7.6.4 Mrs Dornblut presented her case study for the Danube River published in GRDC-
Report 25 "GIS-related Monthly Balance of Water Availability and Demand in Large River
Basins - Case Study for the River Danube". The methodology was developed by the Institute
for Water Resources Management of the former German Democratic Republic and applied
there for regional analysis. The case study aimed at exploring the applicability of the
methodology for larger regions such as the Danube basin under the condition of relatively
sparse input data availability. For further details refer to her presentation given in annex 22 or
to the abstract given in annex 36. The merits of this methodology, namely rapid estimates of
the direction towards which a water resources system might evolve under changing boundary
conditions, were also presented to the World Water Assessment Programme (WWAP, cf. item
8.0).

7.7 Homepage and public relations

7.7.1 Mr Maurer reported on the GRDC-homepage (http://www.bafg.de/grdc.htm). The
ultimate development goal is guided by his vision of becoming the international River portal.

7.7.2 Emphasis has been put on quick improvements of the existing GRDC homepage. A
stronger commitment to ensure the topicality of the GRDC homepage is visible from the
“What’s new” section. The homepage now provides downloadable GRDC-reports in PDF-
format as well as a much extended Download-section, offering e.g. an improved catalogue
tool.

Furthermore various maps of the world-wide distribution of GRDC stations and statistics
about the progress of the GRDC stations and data (status: May 2001) have been introduced.

7.7.3 However, these improvements can be viewed only as forerunners of a major redesign,
which is currently in its conceptual phase. Since early spring 2001 there exists a concept for a
new homepage and many text fragments have already been written to become part of the
homepage (see e.g. annex 11 and 37).
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7.7.4 GRDC has been present at various occasions on international meetings most notably
the WWEF2 in The Hague in March 2000 and the CHy meeting in Abuja, Nigeria in November
2000. Currently, GRDC heads for a display area at the International Conference on
Freshwater to be held in Bonn from 3-7 December 2001 (http://www.water-2001.de/).

7.7.5 A new, more modern and concise version of the GRDC flyer is planned and the SC
was requested to make its suggestions for the redesign.

7.8 Collaboration and co-operation

7.8.1 Though there have been significant changes in the personnel of GRDC during the last
two years, GRDC has by and large succeeded to keep track of its commitments in its various
collaborations and co-operations as discussed in detail under agenda items 8 and 9. The trend
of this activities is to contribute to further integration of already existing data, i.e. improving
the accessibility by e.g. contributions to the ISLSCP-II archive (see item 8.1.1) or the
maintenance of the ARDB (see 8.1.2) .

8 Status and activities of GRDC co-operations in UN-Programmes

8.1 World Climate Research Program (WCRP)
8.1.1 GEWEX: GHP, CEOP-I, ISLSCP-II

8.1.1.1 Mr Frohlich gave a presentation of the various GRDC activities in the framework of
the Global Energy and Water Cycle Experiment (GEWEX, http://www.gewex.org/), cf.
annex 26.

8.1.1.2 GRDC is recognised as one of the hydrometeorological projects in GEWEX
(http://www.gewex.org/projects.html). As such GRDC is member of the GEWEX
Hydrometeorological Panel (GHP, http://www.usask.ca/geography/MAGS/GHP/ghp.html)
and seeks to provide inputs to GHP Continental Scale Experiments (CSE) and modelling
efforts by providing improved data sets. GRDC also collaborates with the GHP Data
Management Working Group (DMWG, http://www.joss.ucar.edu/ghp/). The primary
objective of the DMWG is to assist the GHP in the coordination and facilitation of data
management activities/issues between the GEWEX Continental-scale Experiments (CSEs)
and ISLSCP. Membership consists of a data management expert from each CSE and ISLSCP
(see also next item).

8.1.1.3 GRDC collaborates with the International Satellite Land Surface Climatology
Project, Initiative II (ISLSCP-II, http://www.gewex.org/islscp.html) within the Global Energy
and Water Cycle Experiment (GEWEX), where the GRDC together with the University of
New Hampshire (UNH) will contribute
(a) discharge data to a comprehensive data collection for the 10 year period from
1986-1995, as well as
(b) with the Global Composite Runoff Fields based on GRDC data and developed in
cooperation (see also item 9.1).
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8.1.1.4 GRDC participates within the GEWEX initiative CEOP (Coordinated Enhanced
Observation Period, http://monsoon.t.u-tokyo.ac.jp/ceop/index.html) for the coordination of
observation campaigns of all on-going and planned CSEs (Continental Scale Experiments
such as MAGS (Mackenzie), BALTEX (Baltic sea area)) LBA (Amazon), GCIP
(Mississippi), GAME (three regions in Asia). Inputs from GRDC will be the provision of
discharge data in the vicinity of the reference sites and the MOLTS (model output location
time series). GRDC also is ready to receive discharge data collected in the framework of CSE.
Furthermore, GRDC might be able to contribute to the analysis of collected time series (tele-
connections).

8.1.1.5 Mr Savtchenko pointed out the need for WCRP purposes to reach at runoff data sets,
that are coincident in time, i.e. that cover a common period of time. Mr Wilke responded that
this is being achieved in ISLCIP II (see above) were more then 200 parameters will be
available on a 0.5° grid for the period 1986-1995.

8.1.2 ACSYS/CIiC

8.1.2.1 Mr Savtchenko outlined to the participants the organisational structure of the WCRP
(http://www.wmo.ch/web/wcrp/werp-home.html) which is a joint Programme of WMO, ICSU
and I0OC of UNESCO

8.1.2.2 Mr Savtchenko explained the relation between the two projects Arctic Climate
System Study (ACSYS, http://acsys.npolar.no/) and Climate and Cryosphere (CIliC,
http://clic.npolar.no/). ACSYS, being the only regional programme of WCRP, was initially
implemented around 1994 and is currently supported until the end of 2003. CliC will be
implemented as a global programme. Mr Savtchenko stressed the fact that ACSYS and CliC
are 2 projects that are managed by one Scientific Steering Group (SSG).

8.1.2.3 The GRDC developed the Arctic Run-off Data Base (ARDB) on behalf of ACSYS.
In May 2000, the GRDC received 3746 mean monthly station data sets from a Pan-Arctic
river run-off data base compiled at the University of New Hampshire, USA. The ARDB was
thereby updated in 2000 by 1616 mean monthly data sets from the territory of the former
Soviet Union (these were extracted from the Pan-Arctic river run-off data base) and by daily
discharge data from 56 stations in the Russian Arctic. This has helped to solve the long-
standing problem of up-to-date data availability. While North American data sets are basically
up-to-date (1999-2000), the Eurasian data sets mostly ended around 1988-1989. Use of the
Pan-Arctic data have thus helped fill the void previously existing in the data base.

8.1.2.4 GRDC also collaborates with the ACSYS/CliC Data Management and Information
Panel (DMIP, http://acsys.npolar.no/Oelke/adis_dmip.html).

8.1.2.5 Furthermore the GRDC received an update of daily data for 33 Norwegian stations.
Russia announced its ability to help to update data of some of the major rivers draining into
the Arctic Ocean. These data have to be digitised. Negotiations on the modalities are
underway.
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8.2 WHYCOS

8.2.1 Mr Grabs recapitulated that the initial concept of the World Hydrological Cycle
Observing System WHYCOS (http://www.wmo.ch/web/homs/projects/whycos.html) was to
finally arrive at a network of approximately 1000 stations around the globe that deliver
hydrological and meteorological as well as environmental quality data. He explained the
current concept of the development and implementation of regional HYCOS projects
addressing specific needs of the regions involved. He remarked that this regional approach
makes it easier to secure funding for the projects. All regional HY COS projects however are
implemented under a global perspective and ultimate global exchange of the data and
information generated in the regional projects.

8.2.2 Mr Grabs also reported about data exchange current problems with HYCOS projects,
as e.g. that MED-HYCOS was started before WMO Resolution 25 became active and thus
now many participating countries do not agree to publishing their data. Mr Portmann added
that in the southern African region only around 40 out of 62 data collection platforms (DCP)
were operative.

8.2.3 In the Eleventh Session of the WMO Commission for Hydrology in Abuja, Nigeria, 6-
16 November 2000 under item 13.12 it was stated that WHYCOS projects are urged to
embrace the principles and intent of Resolution 25 (Cg-XIII) — Exchange of hydrological data
and products by making available the hydrological data and supporting metadata beyond the
bounds of the particular HY COS initiatives which include the appropriate WMO global data
centres in accordance with agreed standards.

8.2.4 The SC expressed the view that each HYCOS is obliged to forward its data to the
GRDC.

8.3 G30S (GTOS, GCOS, GOOS) and IGOS

8.3.1 Mr Grabs summarised briefly the ideas behind the Integrated Global Observing
Strategy (IGOS). IGOS was launched in 1998 in order to unite the major satellite and surface-
based systems for global environmental observations of the atmosphere, oceans and land in a
common framework including the G30S. Further details are available from annex 32 and
http://www.igospartners.org/ .

8.3.2 Mr Grabs pointed out that IGOS is in the process to develop a Water Cycle theme..
Specifically, the WCRP took the lead in developing a proposal for an IGOS Integrated
Global Water Cycle Observation (IGWCO) theme, see
http://ceos.esa.int/igosp9/docs/doc10_watertheme.doc. An integrated water cycle
observational system will bring together the capabilities of both satellite based and ground
based observing systems. These observing systems would support research activities dealing
with the role of the atmospheric water cycle in climate, and prediction systems. In addition,
networks and systems for monitoring surface and sub-surface water cycle components such as
streamflow and soil moisture are integrated to provide background information on the impacts
of variability and trends in the global water cycle.
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8.4 GTN-H (Global Terrestrial Network for Hydrology)

8.4.1 GTN-H is a recently started initiative of WMO and GCOS to establish a Global
Terrestrial Network for Hydrology (GTN-H) of 10 hydrological variables, some of them on a
near real-time basis.

8.4.2 Following a first meeting on the "Establishment of a Hydrological Network for
Climate" in Geisenheim, Germany, in June 2000, focusing on goals and principal
deliverables of GTN-H (see
http://www.wmo.ch/web/homs/documents/english/geisenheim.pdf), an "Expert Meeting on
the Implementation of a Global Terrestrial Network - Hydrology (GTN-H)" was held from 21
to 22 June 2001 at the Global Runoff Data Centre (GRDC). During the meeting GTN-H was
formally established and a schedule for the tasks to be performed in a first step were defined
(see annex 16 and http://www.wmo.ch/web/gcos/Publications/gcos-71.pdf).

8.4.3 The coordinator for the first year will be Mr David Harvey, Hydrometeorologist and
Network Strategist at the Atmospheric Monitoring and Water Survey Directorate of the
Meteorological Service of Canada (MSC).

8.4.4 The initial coordination group of GTN-H will consist of the following members:
GRDC, GPCC, GWCC, UNH, USGS and MSC.

8.4.5 The first tasks to solve are the establishment of a web page, the write-up of an outline
of five initial projects to develop some products and the completion of a mission/vision
statement, the terms of reference and the formulation of a framework for implementation by
the coordination group.

8.4.6 As a start for its contribution GRDC is currently compiling an overview of available
online river stage and runoff data in the world wide web in order to eventually develop a
system which allows to comfortably overview online available data on streamflow. Thereby
GRDC is building on its experience gained within an EU research project entitled 'European
Flood Forecasting System' (EFFS), see also item 9.3. Within EFFS, GRDC’s part is to collect
the required online discharge data in an automated mode. So far a first prototype application
has been developed using BfG-funds, which imports data (that must conform to agreed
standards) from FTP sites, summarises it and exports it in an unified fashion for other
participants in the project. This tool will be the nucleus for an application used within the
first of GRDC’s GTN-H-contributions.

8.4.7 GRDC intends to summarise its current research on online available discharge and
water level information in a GRDC Report pointing out the various aspects of heterogeneity
of such data. The idea behind this is, that in order to find a start, GRDC heads to kick-off an
integration initiative, by developing a prototype system, which seeks to integrate what
currently is "easily" available. The prototype then could serve - though by no means complete
— as "something to show", thus hopefully helping to convince others to join the initiative, i.e.
acting as a catalyst and incentive.

8.4.8 A procedure favoured by GRDC is to first distribute the before mentioned GRDC
report to organisations already providing data by the internet (15-20 countries and regions).
Then, a meeting could be arranged to bring together representatives of interested data
providers. They would need to compromise on a common data-exchange standard based on
which a prototype of an integrated information system could operate. This could be
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implemented based on a simple and robust transfer of ASCII-files by FTP or - more
sophisticated - using XML. The most difficult task for GRDC in its effort to support GTN-H
will be to motivate the individual contributors and make them to contribute the required
resources and commitment to the project. The participants encouraged GRDC to seek ways of
funding such a meeting.

8.5 UNESCO/IHP

8.5.0.1 Mr Jimbow gave a presentation on the background and status of the International
Hydrological Programme (IHP, http://www.unesco.org/water/ihp/). The slides of his
presentation are attached in annex 27.

8.5.0.2 Mr Jimbow elaborated on IHP history being the follow-up of the International
Hydrological Decade (IHD) that lasted from 1965-1974. He briefly summarised the previous
phases I-IV before he expanded on the current fading out phase V and the 5 major themes of
the upcoming phase VI from 2002-2007:

Theme 1: Global Changes and Water Resources

Theme 2: Integrated Watershed and Aquifer Dynamics

Theme 3: Land Habitat Hydrology

Theme 4: Water and Society

Theme 5: Water Education and Training

8.5.0.3 HELP (http://www.nerc-wallingford.ac.uk/ih/help/) and FRIEND
(http://www.nwl.ac.uk/ih/www/research/bfriend.html) are regarded as essential cross-cutting
components of phase VI of the IHP .

8.5.1 FRIEND

8.5.1.1 Mr Gustard, CEH, was unable to attend, but provided the SC with a summary report
on the UNESCO/IHP Programme “Flow Regimes from International Experimental and
Network Data Sets” (FRIEND, http://www.nwl.ac.uk/ih/www/research/bfriend.html) given in
annex 15.

8.5.1.2 Since 1993, co-operative activities have been envisaged and carried out. These
activities include participation of FRIEND representatives in GRDC-SC meetings and vice-
versa.

8.5.1.3 GRDC is acting as Regional Data Centre of the North European component of the
UNESCO/IHP Programme “Flow Regimes from International Experimental and Network
Data Sets” (NE-FRIEND). It is responsible for the data acquisition for five central European
countries, i.e. Germany, Austria, Switzerland, Czech Republic and Slovakia.

8.5.1.4 The German National IHP/OHP Committee supports database activities of GRDC in
FRIEND projects in its Working Group on FRIEND/ERB (European Network of
Experimental and Representative Basins, http://www.ih.savba.sk/ihp/friend5/erb7.htm).

8.5.1.5 Mr Grabs pointed out that GRDC is represented in the Hindu-Kush Himalaya
FRIEND Steering Committee and has been tasked to head the data acquisition activities.
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Currently the HKH-FRIEND database only features data acquired from the GRDC. GRDC is
also represented in two working groups of Hindu Kush Himalaya FRIEND, namely the
Database group and the Snow Hydrology group.

8.5.1.6 Mr Kinosita pointed to the three volumes of the Catalogue of rivers for Southeast
Asia and the Pacific, that have been published by the Asian-Pacific FRIEND.

8.5.1.7 SC encouraged GRDC to contact individual FRIENDS and try to collaborate in data
acquisition and metadata compilation.

8.5.2 HELP

8.5.2.1 Mr Bonell, UNESCO provided the SC with a draft bureau document on the joint
UNESCO/WMO Programme "Hydrology for the Environment, Life and Policy" (HELP,
http://www.nerc-wallingford.ac.uk/ih/help/) as well as the minutes of a HELP Basin Review
Meeting from 6-8 March 2001, in Wallingford, UK. A summary on HELP is given in
annex 14. A full HELP background document (Help Strategy Document) is available from
http://icm.landcareresearch.co.nz/Library/project_documents/help.htm

8.5.2.2 Mr Liebscher informed the SC about HELP which is a UNESCO/WMO programme
led by UNESCO. HELP is designed to establish a global network of catchments to improve
the links between hydrology and the needs of society. As a cross-cutting programme of the
UNESCO International Hydrological Programme, HELP is expected to contribute to the
World Water Assessment Programme (WWAP), and the Hydrology and Water Resources
Programme of WMO.

8.5.2.3 The vital importance of water in sustaining human and environmental health is the
key driving force behind HELP. However, no international hydrological programme has
addressed key water resource issues in the field and integrated them with policy and
management needs. HELP will change this by creating a new approach to integrated
catchment management. The new approach is to use real catchments, with real water related
problems as the environment within which hydrological scientists, water resources managers
and water law and policy experts can be brought together.

8.5.2.4 SC was of the view that no immediate action is required regarding HELP but rather it
was recommended to keep informed of the developments related to HELP

8.6 WWAP/WWDR

8.6.1 Mr Jimbow gave a presentation on the background and status of the World Water
Assessment Programme (WWAP, http://www.unesco.org/water/wwap/),. The slides of his
presentation are attached in annex 28.

8.6.2 The WWAP has been established as a joint effort composed of 23 partners of UN
systems (programmes, Agencies, Regional commissions, Conventions and Decades). The
Secretariat was opened in spring 2000 and is located at UNESCO headquarter in Paris.
Financial foundation is provided by national governments (major share by Japan), institutions,
NGO, etc.

18


http://www.nerc-wallingford.ac.uk/ih/help/
http://icm.landcareresearch.co.nz/Library/project_documents/help.htm
http://www.unesco.org/water/wwap/

8.6.3 The WWAP is an initiative of joint initiative of the water programmes and activities of
the UN, supervised by the Subcommittee on Water Resources (SCWR) of the Inter-Agency
Committee on Sustainable Development (IACSD). Recently, the SCWR is integrated in the
High Level Committee on Programmes (HLCP) under the United Nations System Chief
Executives Board (CEB) for Coordination (http://ceb.unsystem.org/). The future coordination
mechanism is still under review.

8.6.4 The WWAP has four major activities, namely

- the biennial World Water Development Report (WWDR),

- an Information Network,

- a Capacity Building component,

- Applications, mainly in the area of water conflict resolution.

8.6.5 The WWDR will be a periodic review, continuously updated, designed to give an

authoritative picture of the state of the world’s freshwater resources and our stewardship of

them. The WWDR will be the major component of the UN World Water Assessment

Programme. It will contain indicators and analysis that will identify, diagnose and assess:

- The effectiveness of societal stewardship of global freshwater resources including the
broad institutional and socio-economic context of water resource utilisation;

- The supply, demand and uses for water and the challenges of extreme events;

- Current critical problems and emerging threats to freshwater ecosystems and their
management;

8.6.6 Mr Maurer reported that GRDC has offered to contribute to the report by its data and
by application of the WABAL methodology (see agenda item 7.6) in the context of case
studies requested for the WWDR.

8.6.7 GRDC has participated in two recent WWAP-workshops, namely on “Models and
Modelling” in Colombo, Sri Lanka, in December 2000 and on “Data and Databases” in
Geneva, Switzerland, in January 2001.

8.6.8 Mr Grabs noted that the clients of the WWDR are besides the IACSD the member
countries of the UN. He further stressed the need of GRDC to participate in the WWAP.
GRDC, as WMO's operative organisation needs a clear picture of what it can contribute to
WWAP, to the present and future reports.

8.6.9 MrDiop mentioned the UNEP-led programme Global International Waters
Assessment (GIWA, http://www.giwa.net/ ) that itself develops case studies.

8.6.10 Mr Rutashobya scrutinised the criteria for selection of the case studies and wondered
why South America was not reflected in the selection. Mr Grabs replied that though the case
studies like footprints around the globe should cover different national, geographic and socio-
economical regions, given the time pressure not all regions will be reflected in the 1* report
to be presented at WWF3, Kyoto, March 2003, but rather one had to pragmatically choose
regions where data is readily available.

8.6.11 Mr Maurer explained his thoughts on one fundamental prerequisite for ensuring the
sustainability of WWAP, namely the development of a coordinated scheme of data
management involving a generic database standard and a geo-referenced meta-database. In his
experience and as is well-known in software-engineering practice, a thoroughly designed
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database and access to it serves as a natural coordination mechanism. Mr Grabs noted that
WWDR is not a data-based effort in the first place but an effort based on information. The SC
encouraged the GRDC to closely liaise with WWAP in relevant aspects of information
management.

8.7 Global data centres
8.7.1 GWCC (GEMS/Water Collaborating Centre)

8.7.1.1 Mr Fraser gave a presentation on the status of the GEMS/Water Collaboration Centre
(GWCC, http://www.cciw.ca/gems/). The slides of his presentation can be viewed in annex
29.

8.7.1.2 Mr Fraser reported briefly of the recent review of the GEMS/Water Programme by
three independent consultants under contract of UNEP (http://www.unep.org/). The review
has been conducted successfully. What is emerging from it looks very positive for GWCC
with a full recognition of GEMS/Water as an important programme in UNEP's freshwater
activities.

8.7.1.3 GRDC and GWCC are mutually promoting their respective data sampling missions.

8.7.1.4 Joint programs have been envisaged and undertaken following an earlier working
agreement between GWCC in Burlington and the GRDC and an agreement at the GTN-H
implementation meeting just before this meeting (see agenda item 8.4). Collaborative
activities relate to an update of the joint metadata catalogue for users produced in late 1998,
describing measuring stations at rivers which are common in both databases (or close, as
stations tend to be maintained by different authorities). Using GEMS and GRDC data, further
steps envisaged are the calculation of suspended sediment load of selected rivers to the world
oceans, basin assessments of water quantity and quality, and data acquisition depending on
the availability of resources of GEMS and GRDC.

8.7.2 GPCC (Global Precipitation Climatology Centre)

8.7.2.1 Mr Rudolf gave a presentation on the status of the Global Precipitation Climatology
Centre (GPCC, http://www.dwd.de/research/gpcc/) located at the German Weather Service
DWD (http://www.dwd.de). The slides of his presentation can be viewed in annex 30.

8.7.2.2 GPCC is a major component of GPCP which was established by the WCRP in 1987.
GPCC started in 1988. Its data starts from 1986 until today. The near-real-time data originate
from the Global Telecommunication System (GTS) of WMO's World Weather Watch
(WWW) and comprise approximately 5000-7000 stations which are transferred into gridded
GPCC products with approximately 2 months delay. Together with additional meteorological
data acquired by the centre up to 40000 stations are stored in the database.

8.7.2.3 Mr Rudolf informed about the success rates of acquisition by various channels:
- WMO circular letter: 2%

- Recommendations by Commissions like e.g. the Executive Council: 0 %

- Bilateral contact of DWD, involving software incentives: 20%

- Writing individual letters to the persons: 20 %

- Personal contact: 60 %
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8.7.2.4 Mr Rudolf thanked GRDC for support in acquiring GPCC data, most notably the
successful acquisition at the CHy meeting in Abuja.

8.7.2.5 GPCC is heading for the inclusion of 17.000 stations from the Global Historical
Climatology Network (GHCN, http://cdiac.esd.ornl.gov/ghcn/ghcn.html) that holds data
beginning from 1840. Another 9.000 stations are expected to become available via the
Climatic Research Unit of the University of East Anglia (CRU, http://www.cru.uea.ac.uk/)
that date back to 1890.

8.7.2.6 Experience shows that around 6% of the data are questionable. Closer inspection
reveals half of this data to be erroneous. A trained person can visually check up to 800
stations in one week.

8.7.2.7 The SC recommended that future collaborative work should include the cross-
validation of GPCC and GRDC data, e.g. by determination of monthly runoff coefficients for
GRDC basins.

8.7.3 1IGRAC (International Groundwater Assessment Centre)

8.7.3.1 Mr Boswinkel gave a presentation on the background and status of the International
Groundwater Assessment Centre (IGRAC). The slides of his presentation can be viewed in
annex 31. For further information see e.g. http://www.iah.org/News/2002/021.html and
http://unesdoc.unesco.org/images/0012/001260/126082¢.pdf .

8.7.3.2 The 14th Intergovernmental UNESCO-IHP Council (June 2000) adopted Resolution
XIV-11 and the 11th Session of the WMO Commission for Hydrology (November 2000)
adopted Recommendation 1 (CHy-XI), both with regard to the establishment of an
International Groundwater Resources Assessment Centre.

8.7.3.3 The Netherlands Institute of Applied Geoscience TNO has been proposed to establish
and accommodate IGRAC. Now negotiations on funding with the Dutch Government are
scheduled.

8.7.3.4 Mr Grabs reported of EC-LIII which considered the CHy-XI report. EC-LIII
approved Recommendation CHy-XI-1 that requests the Secretary-General of WMO to
collaborate with the Director-General of UNESCO in facilitating the establishment of
IGRAC, in particular by mobilising financial support, setting up an International SC and close
coordination with other UN bodies, most important UNEP and IAEA.

8.7.3.5 Mr Liebscher noted that groundwater as well as soil moisture and evapo
transpiration is neglected in all international programmes.

8.7.3.6 Mr Rutashobya commented on Mr Boswinkel's statement that IGRAC will neither
finance the development of monitoring infrastructure nor the operation of such infrastructure
and recommended not to exclude such funding. Mr Boswinkel responded that funding of
infrastructure is beyond the capacity and scope of objectives of IGRAC and recommended to
look for other sources of funding, primarily in the context of national and regional projects
related to groundwater.
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8.7.4 FRICS (Foundation of River and Basin Integrated Communications)

8.7.4.1 Mr Nakao gave a presentation on the Foundation of River and Basin Integrated
Communications (FRICS) and its Water Information System at www.river.go.jp.

8.7.4.2 FRICS is an organisation that works for the River Bureau of the Ministry of Land,
Infrastructure and Transport of Japan (MLIT, http://www.mlit.go.jp/english/), the former
Ministry of Construction. FRICS receives and processes diverse river information from
various sources, such as the national government and local public bodies and disseminates it
to organisations and individuals in particular river basins on an as-needed basis. The system
collects data such as rainfall and water levels using special data acquisition equipment (26
radar sensors for rainfall and telemetry devices) positioned along a river or in a river basin.
Data is relayed to specified destinations through a dedicated microwave line linking the MLIT
and Regional Bureaux.

8.7.4.3 The river information system has been developed to promptly and accurately
communicate river information that can be used to make sound judgements based on
composite conditions in widespread areas. Decisions include not only actions to be taken in
case of floods or droughts but also measures for proper day-to-day river management.

8.7.4.4 FRICS has a clearinghouse function for water related information in Japan, using
GIS and is able to perform compound queries with other databases especially environmental
databases. FRICS capabilities make it the perfect location to become the Japanese GRDC
focal point for data provision. This needs to be clarified, either directly or via contacting the
River Bureau.

9 Other Collaborations

9.1 University of New Hampshire, United States
9.1.1 SC was briefed about the ongoing contact between researchers of UNH and GRDC.

9.1.2 GRDC cooperates with the Complex Systems Research Center
http://www.csrc.sr.unh.edu/) at the Institute for the Study of Earth, Ocean and Space of the
University of New Hampshire (http://www.eos.sr.unh.edu/), to produce the gridded “Global
Composite Runoff Fields on Observed River Discharge and Simulated Water Balances” to
estimate the long-term averaged monthly runoff. The results are reported in GRDC-Report 22
and at http://www.grdc.sr.unh.edu/. In this respect, a CD has also been produced

9.1.3 In an ongoing collaboration GRDC and UNH produce their next joint product, a time
series of composite runoff fields covering the time period (1986-95) for the ISLSCP II
initiative (cf. 8.1.1).

9.14 GRDC further was invited (as was GPCC) to participate in the proposal of a project
entitled "Global Rapid Integrated Monitoring System for Terrestrial Water Cycle and Water
Resource Assessment (Global-RIMS)" proposed to NASA as a response to their recent
Research Announcement (NRA-00-OES-07). This project is a natural extension of current
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work in the development and dissemination of high quality runoff datasets at the global scale.
The intended system will combine state-of-the-art hydrographic monitoring techniques and
knowledge of the distributions of human population and water-dependent infrastructure. A set
of retrospective and operational hydrographic and water scarcity index data sets will be
produced and distributed. The expertise, hydrologic analysis tools, and observational time
series already are in place for the proposal research team to create a Global-RIMS. From
ongoing work, UNH is prepared to routinely assimilate and merge NWP, remotely-sensed
precipitation, and observed discharges to produce consistent, mass-conserving global data sets
depicting the terrestrial water cycle. UNH also has developed or has access to high resolution
mapping of rural and urban population, water infrastructure, and water use statistics.

9.1.5 The development of semi real-time composite data products as outlined in the Global-
RIMS proposal is an exciting new opportunity for GRDC to offer value added products
derived from GRDB data holdings.

9.1.6 This project will perfectly combine to GRDC’s and UNH’s commitment in the
framework of GTN-H to foster the aggregation and integration of online available discharge
data as outlined under agenda item 8.4.

9.2 University of Kassel, Germany

9.2.1 SC was briefed about the ongoing collaboration project between researchers from the
Center for Environmental Systems Research (CESR) of the University of Kassel, Germany
(http://www.usf.uni-kassel.de/usf/).

9.2.2 CESR is developing a global model of runoff, water availability and water use in
drainage basins, WaterGAP (Water - Global Assessment and Prognosis). The spatial
resolution of the model is 0.5°, with each cell being part of a drainage basin, a country and a
world region. The purpose of the model is to assess the impact of global change on water
scarcity and floods. Global change here refers to climatic change as well as to demographic,
economic and technological change. Used for quantitative scenario analysis, WaterGAP will
help to identify appropriate water management measures.

9.2.3 With results from WaterGAP 1, CESR contributed to the Annual Report 1997: World
in Transition: Ways Towards Sustainable Management of Freshwater Resources by the
German Advisory Council on Global Change (WBGU).

9.2.4 At the CESR, an improved version of WaterGAP, WaterGAP 2 has been developed.
Different from WaterGAP 1, the hydrological module includes not only a vertical water
balance but also lateral routing. Besides, the representation of lakes, reservoirs and wetlands
is highly improved. In order to be able to simulate river discharge in a realistic manner, it was
necessary to calibrate the hydrological model against time series of observed discharge.

9.2.5 In this framework GRDC provided discharge data of approximately 1100 stations to
CESR. In return CESR agreed to deliver their local drainage direction map (resolution 0.5° by
0.5°), which was considerably improved by manual comparison of automated generated
results with available mapped information.

9.2.6 With the calibrated model, CESR will assess the impact of climate change on
discharge at the stations and make this information available to GRDC.
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9.3 European Flood Forecasting System (EFFS)

9.3.1 Mr Frohlich gave a presentation on the European Flood Forecasting System (EFFS)
and GRDCs contribution to EFFS (see annex 25 and http://effs.wldelft.nl/).

9.3.2 The European Flood Forecasting System (EFFS) project contributes to the Energy,
Environment and Sustainable Development Programme for Research, Technology
development and Demonstration (RTD) under the fifth Framework Programme of the
European Commission.

9.3.3 The EFFS project aims at developing a prototype of an European flood forecasting
system for 4-10 days in advance that takes advantage of currently available Medium-Range
Weather Forecasts e.g. from the European Centre for Medium-Range Weather Forecasts
(ECMWF http://www.ecmwf.int/). This system will provide daily information on potential
floods

9.3.4 The task of the GRDC was to provide the project with Near Real Time runoff data for
the example catchment of the Rhine river. In the framework of the project GRDC developed a
prototype of a data integrating platform that will also be the basis for further endeavours of
the GRDC with respect to the GTN-H (cf. agenda item 8.4.)

9.3.5 Mr Frohlich stressed the difficulties in convincing the potential data providers to
deliver data for this project. Out of 27 European contacts only 8 responded and from these
only 3 actually sent data so far.

9.3.6 Mr Rudolf saw serious problems that would need in-depth consideration in the
simulation of snowmelt as well as in the accurate forecast of the impact region of forecasted
precipitation. This is crucial with respect to the proper spatial allocation of precipitation input
to models and thus finally to flood occurrence in the model.

9.3.7 Mr Nakao stressed the importance of near real time data in a coordinated time window

to ensure accuracy of forecasts.

9.4 United States Geological Survey (USGS)
9.4.1 SC was briefed about its collaboration with USGS (http://www.usgs.gov/).

9.4.2 GRDC maintains close links to the USGS, which is one of the few services which
sends updates of discharge data on a regular basis.

943 GRDC also is in contact with the team which developed the National Water
Information System (NWIS) http://water.usgs.gov/nwis and on top of this the visualisation
tool called Water Watch http://water.usgs.gov/waterwatch (Mr Harry Lins). This contact will
be especially helpful with respect to the development of a similar tool for the world in the
framework of GTN-H (cf. agenda item 8.4).
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9.5 Model Parameter Estimation Experiment (MOPEX), United States

9.5.1 SC was briefed about the Model Parameter Estimation Experiment (MOPEX,
http://www.nws.noaa.gov/oh/mopex/)

9.5.2 A high priority of MOPEX is to assemble historical hydrometeorological data and
river basin characteristics for about 200 intermediate scale river basins (500 - 10 000 km?)
from a range of climates throughout the world. The data sets to be developed would not be
model specific and would be appropriate for developing parameter estimation schemes for
most, if not all, hydrologic models land surface parameterisation schemes of atmospheric
models. These data are freely available through a web site to the scientific community both
for MOPEX research as well as for other global hydrological research.

9.5.3 Potentially useful data for the MOPEX project include daily and monthly streamflow
data for drainage areas ranging from about 1000 sq. km. to about 50,000 sq. km. Basins
smaller than 1000 sq km generally do not have a dense enough network of precipitation gages
to get sufficiently accurate estimates of basin average precipitation. Basins larger than about
50,000 sq km have a greater likelyhood of significant upstream regulation and tend to be too
large to model using lumped hydrologic models for the entire basin. The period of record
needed is at least 10 years.

9.5.4 During a meeting at GRDC’s office in spring 2001 with John Schaake of the US
National Oceanic and Atmospheric Administration (NOAA), it appeared as if there may be as
many as several hundred GRDC stations the basins of which could meet these MOPEX
criteria, especially for monthly data but many daily stations seemed to be available as well.

9.5.5 The GRDC will provide the desired streamflow data to scientists participating in
MOPEX. The procedure will be for each scientist to get the streamflow data directly from the
GRDC. The MOPEX web site will provide appropriate guidance for scientists to get
streamflow data from GRDC.

9.6 GLOBWINET - co-operation in an Associated Programme (AP) of the Global
Water Partnership (GWP)

9.6.1 SC was briefed about GLOBWINET (http://www.globwinet.org/), one of the
Associated Programmes of the Global Water Partnership (GWP, http:/www.gwpforum.org)
in the context of Integrated Water Resources Management (IWRM). GLOBWINET is funded
by the German Federal Ministry for Economic Cooperation and Development (BMZ,
http://www.bmz.de/en/index.html) and implemented by the German Agency for Technical
Cooperation (GTZ, http://www.gtz.de/english/). In this project GRDC is a subcontractor of
GTZ, responsible for triggering the provision of quality information on the German water
resources sector for GLOBWINET.

9.6.2 GLOBWINET aims to provide an information platform for integrated water resources
management. Basically, it is an internet-accessible database of water-administration related
information around the globe which can be fed and administrated in a decentralised fashion. It
links the names of individuals, organisations and text materials. At present, the South African
component SAWINET and the German component GEWINET are under development.
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9.6.3 GRDC has also been charged with building a "Water Resources Management Country
Profile Germany", i.e. a concise compilation that provides easy access as a whole to various
scattered and fragmented sources already reporting on different aspects of the German water
management sector.

10 Metadata and databases

10.1 Current activities and developments related to meta-databases

10.1.1 The topic of metadata has been on the agenda since several years and attracts growing
attention by the international research and assessment community in all fields of geophysics,
thus reflecting the urgent need to arrive at improved ordering schemes and decreasing access
times for a given information

10.1.2 Coherent with this development, in the Eleventh Session of the WMO Commission for
Hydrology in Abuja, Nigeria, 6-16 November 2000 under item CHy-XI-11.8.2, GRDC was
requested to consider setting up a global meta-database, starting with 200 discharge stations
and further the set-up of an internet-based metadata information system (physical and
topographic features of basins, land use and hydrology.)

10.1.3 Mr Maurer presented GRDC's views on station and basin related metadata as well as
the need to use integrating technologies to the SC (annex 23). He also gave examples of
existing solutions.

10.1.4 GRDC has maintained a table of metadata for a long time, which together with a
browsing tool is available for download from its homepage for several years now. For all its >
5600 stations this table comprises the following information:

- GRDC station no

- station name

- river name

- basin name

- country name

- latitude

- longitude

- altitude

- basin size

- daily data available from

- daily data available until

- percentage of missing values (daily data)

- monthly data available from

- monthly data available until

- percentage of missing values (monthly data)

- mean annual streamflow

10.1.5 At the 4™ Steering Committee meeting 1999 SC recommended that a template for

metadata should be developed (item 23.12-23.18). Annex 16 of the GRDC-SC-1999
(Report 23) furthermore gave a summary report of a meeting entitled "Proposal for the
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Establishment of a Global Hydrological and Water Resources Meta-Database". Based on this
proposal, CHy-XI requested GRDC to consider setting up a global meta-database extending
station information as well as catchment information.

10.1.6 Picking up this request GRDC started a test to build up a prototype of a more
comprehensive meta-database using a DMS (document management system).

10.1.7 Mrs. Dornblut gave a presentation on a "Prototype of a document meta-database for
the Danube river basin" (annex 24). For the prototype approx. 100 documents related to the
Danube river were scanned and classified according to a number of criteria. From this
experience GRDC estimates the resources required to establish such a database of 200 river
basins featuring approx. 100 documents each ranging from 10 to 40 man-years of work for
discovery, extraction, description and archiving.

10.1.8 GRDC does not regard maintaining such a system as a feasible task for a small centre
like the GRDC.

10.1.9 SC was of the view that GRDC should not work towards this goal alone but rather join

forces together with other ongoing activities as e.g.

- CHy-Advisory Working Group and its Member responsible for international data
exchange, Mr J. Wellens-Mensah from Ghana,

- CHy Working Group on Water Resources and its Expert on Data Management, Mr M.
Kaneki from Japan whose task it will be to identify metadata standards in collaboration
with NHS, HYCOS and GRDC.

10.1.10 Mr Wellens-Mensah advised to keep the vision, but on the other hand be practical.

10.1.11 Mr Kinosita, under the impression of "very troublesome" experiences during the
compilation of the Asian Pacific FRIEND River Catalogue, urged to clearly define what is
metadata and to limit the number of metadata entries. He was of the opinion that metadata in
the GRDC by no means should be the same as those stored with the individual NHS.

10.1.12 Annex 12 lists the results of a brainstorming session on meta-databases that aimed to
summarize the various opinions of the members of the SC. The opinions have been
summarised by the plenum in the following major categories:
GRDC should...

...participate in working groups on metadata

...produce a link list to existing meta-databases

...produce a link list to relevant internet sites at river basin level

...collect the following meta-database entries

...consider general comments and recommendations related to the topic of metadata as...

(see annex 12)
...consider general comments and recommendations as... (see annex 12)

10.2 Rescue of evaporation data (WMO)

10.2.1 As was pointed out at the 4™ SC, data on evaporation is not yet collected in a global
database. However there is data available in the member countries. In order to save this data it
should be collected in an one-time activity and be stored in a static database. The static
database file then should be provided via an web page.
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10.2.2 The 4™ SC realized that GRDC will not be able to acquire and to digitize such data.
GRDC will rather store evaporation data that is already in electronic form in a database and
offer it as a static database-file on its homepage.

10.2.3 WMO will write the acquisition letters to the individual members and forward the
response to GRDC.

10.3 Lakes and Reservoirs (ICOLD, ILEC)

10.3.1 The 4™ GRDC SC had recommended that a global database on lakes and reservoirs is
required, linking the GRDC database and the GEMS/Water database. A detailed proposal for
the establishment of such a database should be discussed inter alia with ICOLD, ILEC,
GRDC and GEMS/Water. SC proposed that GRDC and GEMS/Water should lead the
discussion initially.

10.3.2 However, in the meantime a draft proposal of the State Hydrological Institute of St.
Petersburg on the establishment of an international centre of data on hydrology of lakes and
reservoirs has been developed.

10.3.3 Mr Grabs reported that Russia via the State Hydrological Institute (SHI) in St.
Petersburg now is in the process to develop the concept for a database on lakes and reservoirs
wich ultimately is expected to lead to the formal establishment of such a centre. Technical
assistance for the SHI from GRDC may be required.

10.3.4 SC recommended close links of information to develop between the new emerging
centre at SHI and GRDC. Both should also liaise with the International Commission on Large
Dams (ICOLD, http://www.icold-cigb.org/) and the International Lake Environment
Committee (ILEC, http://www.ilec.or.jp/).

11 Review of GRDC collection criteria for discharge stations

11.1  Mr Maurer introduced the current practice. The collection criteria for GRDC data
should address the needs of different user groups. In the past the following collection criteria
had been collated and served as guidelines for GRDC’s collection efforts:

Criteria originating from UNESCO:
- annual average discharge > 100 m’/s
basin size > 100.000 km”
- basin population > 1.000.000 inhabitants
Criteria originating from GRDC:
- rivers which reflect the hydrological regime of a region or part of a country best
- rivers which are economically important in terms of population density and/or agro-
based or industrial production
- 