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Report of the

5th Meeting of the GRDC Steering Committee
Koblenz,   25 – 28 June 2001

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

Prof. Dr Hans-Jürgen 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.
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Action table
resulting from the 5th Meeting of the GRDC Steering Committee Koblenz,  25–28 June 2001

Issue Ref. to
item/
annex

SC decision/ recommendation action by

Vision statement 6
A.9

Vision statement was reaffirmed

Strategic goals 6
A.9
14 and
others

Strategic and implementation goals defined at the 4th SC
meeting were reaffirmed  in the scope of the priorities
defined under item 16 and the discussions of the SC

GRDC

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

SC

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
representatives of interested data providers

GRDC

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

GRDC

HELP 8.5.2.4 GRDC to keep informed of the developments related to
HELP

GRDC

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

GRDC

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

Metadata and databases 10.1.9
14.6

GRDC not to work alone, but join forces together with
others, most notably CHy AWG and CHy Working
Group on Water Resources

GRDC
J.Wellens-Mensah
M. Kaneki

" 10.1.12
A.12

GRDC to...
...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 (see A.12)

GRDC
AWG
WG-WR
and others

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

WMO
AWG

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

GRDC

GRDC station selection
criteria

11.4 SC to discuss the draft information note in subsequent
meetings

SC

Expert Meeting
“Automation of
QA/QC Procedures for
Real-time Estimation
of Water Level and
Discharge Data”.

12,
12.2
14.8
A.17

P. Pilon to take the lead in organising the QA/QC
workshop and pursue the matter further (in his role as
Chairman of the CHy Working Group on Hydrological
Forecasting and Prediction)

P. Pilon
AWG

Email correspondence
with P. Pilon on
QA/QC-meeting

12.4
12.3
A.17

SC to reflect on the ideas expressed in the
correspondence.

SC

Data plausibility 12.8 GRDC to produce a technical note on its current
practice regarding data plausibility checks

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

GRDC

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

GRDC

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

GRDC

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

GRDC

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

GRDC

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

GRDC

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

AWG

GRDC contribution to
major global projects

14.3 GRDC to publish its contributions, results achieved
based on GRDC data on GRDC homepage

GRDC

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

GRDC
GEMS/Water
GPCC
IGRAC

Products Workshops 14.5 GRDC to plan and execute two Products Workshop:
1. GRDC to invite around 20 representatives of the

technical level of NHSs
2. GRDC to invite experts from global research and

assessment community

GRDC
WMO

Address database of
data providers and
users

14.9 GRDC to publish the contacts on the GRDC web page GRDC

Plan to distinguish
3 classes of GRDC
station data

15.2.2 GRDC to seek guidance in this critical matter from the
AWG (consistency with Resolution 25 vs. consistency
with open data access practice of some members...)

AWG

GRDC User
Declaration

15.2.3 GRDC to create a facility to send a User Declaration
electronically from the GRDC homepage

GRDC

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

GRDC

3rd World Water Forum 16.3
A.13

GRDC to present itself at the 3rd World Water Forum in
March 2003 in Japan

GRDC

Publications supported
by GRDC data

16.3
A.13

GRDC to reference publications on scientific research
supported by GRDC data should be listed on the GRDC
homepage, if possible be linked

GRDC

Reference to recent
data providers

16.3
A.13

GRDC to publish a list or map of recent data provisions
to the GRDC

GRDC

Increasing GRDCs
resources

16.4 GRDC  to  raise  additional resources by outsourcing
some of the tasks

GRDC

GRDC SC membership
list

17.4
17.5

GRDC to  delete WHO and the World Bank from, add
WWAP and IGRAC to list

GRDC

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

AWG

" 17.8 GRDC to request SC membership approval by AWG AWG
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0    General

0.1 Between the 4th meeting of the GRDC Steering Committee in June 1999 and the
5th 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 As always 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 4th 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 für Gewässerkunde (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.
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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.

3.3 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 XIth 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).

4.3 Under CHy-item 14 activities and plans related to the propagation and
implementation  of Resolution 25 (Cg-XIII,1999, 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

http://www.bafg.de/
http://www.bmv.de/
http://www.wmo.ch/web/homs/chy/chy.html
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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.

http://www.wmo.ch/web/homs/chy/awg.html
http://water.usgs.gov/osw/wcp-water/
http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=en&numdoc=31990L0313&model=guichett
http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=en&numdoc=31990L0313&model=guichett
http://europa.eu.int/comm/environment/docum/00400_en.htm
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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. Knöpp and Prof. Hans-Jürgen 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 4th 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.
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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/
http://www.wmo.ch/web/homs/chy/chy.html#chy-xi
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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.
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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 HYDRO1K-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 ETOPO5 (http://edc.usgs.gov/glis/hyper/guide/etopo5) 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 km2, 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 km2.

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 km2 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/).

http://edcdaac.usgs.gov/gtopo30/hydro/
http://www.usf.uni-kassel.de/usf/
http://edc.usgs.gov/glis/hyper/guide/etopo5
http://www.usgs.gov/
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 km2  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
8.6).

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).

http://www.bafg.de/grdc.htm
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7.7.4 GRDC has been present at various occasions on international meetings most notably
the WWF2 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 Fröhlich 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).

http://www.water-2001.de/
http://www.gewex.org/
http://www.gewex.org/projects.html
http://www.usask.ca/geography/MAGS/GHP/ghp.html
http://www.joss.ucar.edu/ghp/
http://www.gewex.org/islscp.html
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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/CliC

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

http://monsoon.t.u-tokyo.ac.jp/ceop/index.html
http://www.wmo.ch/web/wcrp/wcrp-home.html
http://acsys.npolar.no/
http://clic.npolar.no/
http://acsys.npolar.no/Oelke/adis_dmip.html
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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 HYCOS 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 HYCOS 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 G3OS  (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 G3OS. 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.

http://www.wmo.ch/web/homs/projects/whycos.html
http://www.igospartners.org/
http://ceos.esa.int/igosp9/docs/doc10_watertheme.doc
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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

http://www.wmo.ch/web/homs/documents/english/geisenheim.pdf
http://www.wmo.ch/web/gcos/Publications/gcos-71.pdf
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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.

http://www.unesco.org/water/ihp/
http://www.nerc-wallingford.ac.uk/ih/help/
http://www.nwl.ac.uk/ih/www/research/bfriend.html
http://www.nwl.ac.uk/ih/www/research/bfriend.html
http://www.ih.savba.sk/ihp/friend5/erb7.htm
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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.

http://www.nerc-wallingford.ac.uk/ih/help/
http://icm.landcareresearch.co.nz/Library/project_documents/help.htm
http://www.unesco.org/water/wwap/
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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 Mr Diop 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 1st 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

http://ceb.unsystem.org/
http://www.giwa.net/
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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 %

http://www.cciw.ca/gems/gems.html
http://www.unep.org/
http://www.dwd.de/research/gpcc/
http://www.dwd.de/
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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 IGRAC (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/0012/001260/126082e.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.

http://cdiac.esd.ornl.gov/ghcn/ghcn.html
http://www.cru.uea.ac.uk/
http://www.iah.org/News/2002/021.html
http://unesdoc.unesco.org/images/0012/001260/126082e.pdf
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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) .

9.1.4 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

http://www.river.go.jp/
http://www.mlit.go.jp/english/
http://www.csrc.sr.unh.edu/
http://www.eos.sr.unh.edu/
http://www.grdc.sr.unh.edu/
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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.

http://www.usf.uni-kassel.de/usf/
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9.3 European Flood Forecasting System (EFFS)

9.3.1 Mr Fröhlich 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 Fröhlich 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.

9.4.3 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).

http://effs.wldelft.nl/
http://www.ecmwf.int/
http://www.usgs.gov/
http://water.usgs.gov/nwis
http://water.usgs.gov/waterwatch
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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 km2)
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.

http://www.nws.noaa.gov/oh/mopex/
http://www.globwinet.org/
http://www.gwpforum.org/
http://www.bmz.de/en/index.html
http://www.gtz.de/english/
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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 4th 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 4th 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 4th 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 4th 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 m3/s  
- basin size > 100.000 km2

- 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
- rivers which drain into the oceans or have an internal drainage

Criteria originating from GEMS/Water:

http://www.icold-cigb.org/
http://www.ilec.or.jp/
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- baseline-stations, representing relatively small basins with natural flow conditions
which serve as reference stations for natural or quasi-natural hydrological regimes

- trend-stations (large rivers, antropogenic. influence), long time series, having decades
of discharge data available to detect trends in streamflow as a result of climate
variability or change

- flux-station, situated at the mouth of rivers into the oceans to calculate the continental
freshwater runoff into the oceans

- impact-stations (mostly small catchments), e.g. change due to construction of
reservoirs, impact of urban areas, changes in agricultural practices and land use, local
effects

11.2 In the 14 years of existence of the GRDC the collection criteria have widened due to
the requirements of different clients. A strict categorisation of discharge stations remains
difficult without exact knowledge of the local characteristics. E.g. at Environment Canada it
took a large project to classify Canadian stations involving the hands-on experience of locally
based employees handling the equipment on a day-to-day basis.

11.3 SC recommended that GRDC develop an information note on the collection criteria
for GRDC stations.

11.4 Annex 11 presents a draft of a note entitled "Information note on GRDC station
selection criteria, data format and data transfer" as prepared by GRDC after the 5th SC closed.
It is subdivide in 5 sections, namely:

I. Which information the GRDC is interested in?
II. Metadata
III. Guiding criteria
IV. Method of data transfer
V. GRDC’s preferred data file format

SC is requested and invited to discuss the draft information note in subsequent meetings.

12 Quality assessment and quality control of GRDC data

12.1 4th SC has urged GRDC to define and implement a quality assurance program within
the limitations defined by the availability of additional information. In the meantime GRDC
has developed the so-called “Plausibility Tool”, which allows to comfortably check newly
incoming data against the context defined by data already in the database.

12.2 4th SC discussed the need for an automated process for the real-time estimation of
water level and discharge data. It was felt that such an automated process would be of great
value to those collecting and processing hydrometric data, would greatly assist in improving
the quality control (QC) and quality assurance (QA) activities, and would benefit the intended
users of the data.  Such a process was seen as being critical with the trend to real-time and
near-real time systems such as advanced through WHYCOS. The SC recommended that an
Expert Meeting be organised on the “Automation of QA/QC Procedures for Real-time
Estimation of Water Level and Discharge Data”. Such a meeting fell under the joint auspices
of the WMO and UNESCO. Both organisations were asked to consider their support for such
an initiative. Mr Grabs said that this topic will be forward to the AWG in September. SC was
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of the opinion that such a meeting is still desirable. SC recommended to encourage Mr Pilon
to take the lead - also in his role as Chairman of the CHy Working Group on Hydrological
Forecasting and Prediction - in organising such a workshop and pursue the matter further.

12.3 Mr Maurer reported of his efforts following up this matter. In annex 17  the email
discussion on data quality assessment and control between GRDC and Mr Paul Pilon of
Environment Canada, who was one of the major advocates for this kind of meeting during the
4th SC, is presented (March-May 2001).

12.4 After presentation of Mr Pilon's  concept the email discussion went on to elaborate the
feasibility of  reaching the goals of this effort. In particular GRDC, with its limited capacity as
summarised under agenda item 3.3 expressed reluctance to take the lead in such an ambitious
endeavour. Further on, GRDC felt that the tasks and steps outlined by Mr Pilon are part of
what already stands high on the agenda of WMO and other UN-organisations respectively
programmes. New activities should rather head for an improved coordination of on-going
activities  than starting yet another initiative. SC was invited to reflect on the ideas expressed
in the correspondence.

12.5 Mr Kinosita pointed to the WMO "Guide to hydrological practices" (WMO-No. 168)
and his contributions concerning data quality. The Guide provides guidance on current
practices in operational hydrology and is the product of a collaborative effort of over 40
international experts in hydrology. It covers such subjects as instruments and methods of
observation; collection, processing and dissemination of hydrological data; hydrological
analysis; hydrological forecasting and applications of hydrological analysis for water
management, all relevant with respect to QA/QC procedures.

12.6 Mr Grabs added related information from the Working Groups of the Commission for
Hydrology, CHy (http://www.wmo.ch/web/homs/chy/chy.html).
- The Member responsible for CHy input to internal WMO activities of  the CHy Advisory

Working Group (http://www.wmo.ch/web/homs/chy/awg.html) K. Hofius (Germany) is -
among other tasks- responsible to coordinate the collection, review and submission to
CHy of material for the Technical Regulations and the Guide to Hydrological Practices,
with an emphasis on groundwater and health and safety issues;

- The Expert on Data Management of the CHy Working Group on Water Resources
(http://www.wmo.ch/web/homs/chy/wgwr.html) M. Kaneki (Japan) is - among other tasks
- responsible to review and report on current data quality control procedures and update
the Guide to Hydrological Practices accordingly;

- The Expert on Water Quality Alarm Systems of the CHy Working Group on Hydrological
Forecasting and Prediction (http://www.wmo.ch/web/homs/chy/wghfp.html)
Ms Coundrain-Ribstein (France) is -  among other tasks - responsible to review material
on Water Quality Alarm Systems within the Guide to Hydrological Practices and to
prepare additional materials, as necessary, for inclusion in the Guide.

GRDC should closely collaborate with these experts.

12.7 Mr Kinosita stressed the importance of rating curves when judging on the quality of a
station. He recommended that GRDC should consider to integrate rating curves into the
database and its quality assurance activities. Mr Maurer responded that in the scope of the
GTN-H project the database model has been already extended to additionally store time
variant rating curves. Though Mr Maurer regarded Mr Kinosita's proposal as very desirable in

http://www.wmo.ch/web/homs/chy/chy.html
http://www.wmo.ch/web/homs/chy/awg.html
http://www.wmo.ch/web/homs/chy/wgwr.html
http://www.wmo.ch/web/homs/chy/wghfp.html
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principle he doubted the feasibility in practice, as it would require a much closer contact to
the data providers throughout the world than currently is reality.

12.8 Mr Liebscher recommended that GRDC should continue its current practice. He also
proposed GRDC to produce a technical note on its current practice regarding the plausibility
checks.

13 Review of GRDC data acquisition strategy

13.1 Data acquisition is the core activity of GRDC and fundamental to its success. Not
many countries however send their data digitally or in the form of yearbooks in an
institutionalised, regular manner.  SC recognised the limited  resources of GRDC and
recommended that GRDC develops a pragmatic concept aimed to improve contacts with data
providers and possibly providing certain incentives for data providers to deliver more data in
a timely fashion.

13.2 Mr Grabs noted the 1993-action of sending a circular letter to all WMO member states
signed by the Secretary-General of WMO (SG), which led to approximately 60 responses.
Mr Rudolf inquired, whether sending a personally signed letter by the SG is still possible.
Mr Savtchenko replied that this is possible, in principle.

13.3 Mr Kinosita pointed to the fact that the rotation of staff in data providing institutions is
often fast and that for this reason no routine might establish. For Japan he recommended to
write to the Head of the River Planning Division under the River Bureau of the Ministry of
Land, Infrastructure and Transport (MLIT, http://www.mlit.go.jp/english/).

13.4 Mr Grabs recommended to address the Hydrological Advisors of the Permanent
Representatives of a country to WMO and by carbon copy the Permanent Representative
(usually the Director or Secretary-General of NMS). The names are available via WMO-
HWRD.

13.5 Mr Wellens-Mensah suggested to distribute a short bulletin or newsletter, especially
to potential data providers.

13.6 Mr Rutashobya also stressed the importance ensuring the feed back loop to
demonstrate the gratitude towards the data providers. Other options are sending of reports
generated by means of the data provided. Furthermore, the type of incentive required might
well be dependent from the target region, e.g. Africa and Asia. Mr Grabs added that often
little things such as spare parts for devices or books help to trigger  readiness for cooperation.

13.7 On the issue of data not available in digital format the following statements were made
by Mr Grabs: in general GRDC offers to digitise the data. However there is the possibility to
offer a small financial incentive to digitise data at the local data providers centre. In this case
however it will be necessary beforehand to prove that trustworthy data of significant basins
will be delivered. This way GRDC can spend maximum a few thousand Euro per year.

http://www.mlit.go.jp/english/
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13.8 Regarding the priorities of  where to concentrate GRDC's up-dating capacity SC
suggested to emphasis up-dating of the already existing project data sets of approximately 200
stations on rivers close to the oceans and the 1300 stations featuring long time series',
significant  basin areas or very pristine conditions. In addition data sets such as for the
ISLSCP-II initiative (see agenda item 8.1.1) or CEOP should be put high on the agenda
regarding updating efforts.

13.9 SC advised GRDC to launch another formal acquisition campaign via the HWRD of
WMO, i.e. preparing a letter together with a brief country report and sample products of the
GRDC.  Mr Grabs advised to do this in batches of e.g. 10 letters per time to not overuse the
capacity of the secretariat at WMO-HWRD.

14 Re-iteration of the long term strategic development of GRDC

14.1 The SC reviewed and endorsed the vision statements and implementation goals 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. SC
recognised however that the goals need to be prioritised and laid down in an activity plan (see
item 15 below). The discussion of the SC in this respect is summarised below

14.2 SC recognised that GRDC is not formally a WMO World Data Centre (see also SC-4,
item 7.13, cf. annex 9). SC recommended that CHy should be of assistance to clarify the role
of the Centre as compared to the role of WMO World Data Centres. SC recommended to put
this question forward to AWG.

14.3 Regarding the preparation of an overview of GRDC’s contribution to major global
projects (SC-4, item 8.2, cf. annex 9) SC recommended to publish it on the GRDC homepage.

14.4 Regarding the advice to jointly market GRDC and GEMS/Water programs vice-versa
(SC-4, item 8.3, cf. annex 9) it was added that this should be applied also to GPCC and the
upcoming IGRAC.

14.5 Regarding the organisation of a "Products Workshop" (SC-4, item 8.7, cf. annex 9) SC
stressed the importance of products and thus continued to support this item. In the discussion,
the SC identified two types of products, each involving another group of clients:
(a) Products to assist NHSs to market their services. This would require a workshop on

marketing emphasising to turn the service from data collecting to service to the society,
i.e. service providers. The idea was expresses to invite around 20 representatives of the
technical level of NHSs in data sparse regions. In the preparation of such a workshop, use
should be made of information obtained from NHSs through a well-designed
questionnaire. Mr Grabs stated that WMO will try to find and allocate funds to support
few of these participants. Though the question how a meeting like this could be financed
was not clarified SC recommended that such a workshop should be planned and executed
as it serves to be an excellent public relations activity for GRDC and would provide a
useful platform for NHSs to discuss their services to the public.

(b) The second type of product are those not meant as incentives but as global or regional
analyses for clients from the global research and assessment community such as GEWEX,
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WCP-Water, IPCC or WWAP. In this case participants should be representatives of these
organisations plus those from the various data centres such as GPCC, GWCC, IGRAC.

14.6 Regarding the topic of metadata collection (SC-4, item 8.8+8.9, cf. annex 9) reference
is made to the discussion under item 10.

14.7 Regarding the topic of lakes and reservoirs as well as dams (SC-4, item 8.10, cf.
annex 9) reference is made to the discussion under item 10.3

14.8 Regarding the topic of definition and implementation a quality assurance program
(SC-4, item 8.13, cf. annex 9) reference is made to the discussion under item 12.

14.9 Regarding the compilation of a searchable, comprehensive database of data providers
and users (SC-4, item 8.15, cf. annex 9) SC was informed that such a database already exists
based on MS-Outlook. SC recommended to publish the contacts on the GRDC web page.

15 Review of GRDC policy for the acquisition and dissemination of  data

15.1 Overview of internationally applied data policies

15.1.1  WMO Resolution 25 (Cg-XIII) of 1999, which calls for free and unrestricted
international exchange of hydrological data and products well complies with the concept that
data acquired from public funds in a civil service structure should be freely accessible and
unrestricted for the benefit not only to the national population (who paid indirectly for the
data acquisition with their tax contribution), but also to the scientific community whose
research results are regional or even global in nature so that a transnational benefit can be
achieved. Access to and exchange of information is also perceived as a confidence building
measure between and across nations. Though other concepts exist (as e.g. summarised in a
paper presented by Mr Grabs at the 3rd International Friend Conference in 1997, see annex 35)
they are not compliant with the spirit of current trends regarding data exchange.

15.1.2 Four basic models of data transfer can be identified:
(1) free, unrestricted, uncontrolled access
(2) dissemination to identified users only
(3) data for project participants only
(4) Case-to-case decision

15.1.3  SC was informed about the first session of the EC Advisory Group on the
International Exchange of Data and Products (EC-AGE-1) in Geneva, 29 January to
1 February 2001 and its discussion relating to Resolution 25 (see annex 34). Under the reports
item 5.5 (report at http://www.wmo.ch/web/pla/) the group requested that CHy review certain
data policies relating to hydrological data and products which have been established prior to
the adoption of Resolution 25 (Cg-XIII), with the view of seeking the consistency of these
policies with Resolution 25 (Cg-XIII). Under item 5.6 note was also taken of the advice
offered by CHy on the need to initiate systematic sampling of data transfer at national,
regional and international levels as a means of monitoring the implementation of the
Resolution.

http://www.wmo.ch/web/pla/


34

15.2 Proposal

15.2.1 The current data policy, namely:
- Free and unrestricted (but identified)  access to all hydrological data and products
- Data are free of charge (only costs of services and reproduction)
- No commercial use, commercial use may be subject to conditions
- Ownership of data and responsibility for errors lies at the data providers
- No redistribution of data by the user
- No distribution of the whole database (or substantial parts)
was subject of discussion (also cf. annex 10).

15.2.2 The proposal was made to flag all GRDC data to distinguish 3 classes of data:
- Free access (all that data which is already freely available anyway)
- Free and unrestricted (but identified)  access (current practice)
- No access to raw data (only use for GRDC products allowed)
The question need to be discussed on the background of the technical note of P. Mosley,
already discussed in the first session EC Advisory Group on the International Exchange of
Data and Products (EC-AGE-1) in Geneva, 29 January to 1 February 2001 (report at
http://www.wmo.ch/web/pla/).
The view was expressed that the GRDC data policy cannot be more restrictive than
Resolution 25.  In particular the principle of free and unrestricted access to hydrological data
supplied voluntarily by countries who are cognisant of Resolution 25 and the GRDC data
policy would not be consistent with the idea to flag data as not being accessible. On the other
hand for some parties it is difficult to understand why the access to their data that they already
have published at their web-pages is aggravated again by the "identification-wattle" as a result
of  current GRDC policy guideline practice (see annex 10).  The SC decided to seek guidance
in this critical matter from the AWG.

15.2.3 SC recommended to create a facility to send a GRDC User Declaration electronically
from the GRDC homepage to release data users from sending a declaration by fax.

16 Future GRDC activities - discussion of work plan and priority list

16.1 Based on the results of the discussion of the various agenda items, Mr Maurer
requested the SC for guidance in prioritising the many proposed activities in the light of the
limited resources of GRDC.

16.2 For that purpose SC subdivided GRDC activities in 10 classes and attached their
relative priorities by a polling procedure.  This should serve as guidance for the allocation of
resources in the operation of GRDC:

1 data acquisition 23 %
2 product development 18 %
3 database development 14 %
4 project involvement     9 %
5 software development   9 %
6 public relation   7 %
7 visiting conferences   7 %
8 metadata  developments   5 %

http://www.wmo.ch/web/pla/
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9 email communication   5 %
          10 hosting of  visitors      3 %
It was noted however that several classes are inter-linked, i.e. product development and
involvement in projects.

16.3 Furthermore, various ideas were expressed during the polling procedure as collected in
annex 13. Most of them have been mentioned under the respective items of this report.
Further recommendations include:
- GRDC should present itself at the 3rd

 World Water Forum in March 2003 in Japan
- References to publications on scientific research supported by GRDC data should be listed

on the GRDC homepage, if possible be linked
- GRDC should publish a list or map of recent data provisions to the GRDC

16.4 Mr Grabs recommended to GRDC  to  make use of  additional resources by
outsourcing some of the tasks to collaborators, external consultants, students etc. Mr Maurer
agreed to this view in principle, however stressed that this practice also has its limitations as
outsourced tasks have to be coordinated and supervised and thus require capacity.

17 Review of membership of the Steering Committee

17.1 The membership of the GRDC-SC was discussed.

17.2 WHO had signalled its withdrawal from its membership, stating that their interests
have shifted away from freshwater issues in the context of GRDC and GEMS/Water.

17.3 Although the World Bank is a member of the SC, there has been no representative
attending the SC-meetings since 1994.

17.4 SC therefore suggested to delete  WHO and the World Bank from the SC member list.

17.5 On the other hand SC recommended that
- WWAP (World Water Assessment Programme) and
- the upcoming IGRAC (International Groundwater Assessment Centre)
should be represented at the SC.

17.6 Finally a discussion arose about the representative of a developing country from
WMO regions not represented  in the SC. Suggestions to invite representatives from all
regions came up but were regarded as not feasible due to financial constraints for support of
their attendance. The question was not resolved and SC requested guidance from the AWG in
this matter.

17.7 In any case a representative from Africa would be again available through
Mr Wellens-Mensah being a member of the CHy-Advisory Working Group responsible for
international data exchange and thus the CHy representative to the GRDC SC.
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17.8 After discussions, SC agreed to propose the following membership of the GRDC-SC
for approval by the Advisory Working Group of CHy:

- Chairman: Mr K. Wilke
- Secretary to the SC: Head of GRDC http://www.bafg.de/grdc.htm

- WMO http://www.wmo.ch/web/homs/
- UNESCO http://www.unesco.org/water/
- UNEP http://www.unep.org/dewa/water/
- ICSU/IAHS http://www.cig.ensmp.fr/~iahs/
- BfG http://www.bafg.de/
- GPCC http://www.dwd.de/research/gpcc
- GWCC http://www.cciw.ca/gems/
- IGRAC
- FRIEND http://www.nwl.ac.uk/ih/www/research/bfriend.html
- WCRP http://www.wmo.ch/web/wcrp/
- WWAP http://www.unesco.org/water/wwap/
- CHy http://www.wmo.ch/web/homs/chy/chy.html
- Government of Japan http://www.mlit.go.jp/river/english/
- Representative of developing countries from WMO regions not represented at the meeting

18 Election of the new chairman
18.1 The chairman, Mr Hans-Jürgen Liebscher, has retired from his long lasting service for
the German Federal Institute of Hydrology in May 2001. After serving the GRDC as
chairman since its official inauguration at 14 November 1988 he therefore resigned from his
function in the GRDC SC as well.

18.2 Mr Klaus Wilke, Head of the Department M2 of the German Federal Institute of
Hydrology (Water Balance, Forecasting Methods, GRDC) was elected as the new chairman of
the GRDC. He pointed out the possibilities of  the Department M2 to support GRDC with its
resources. Mr Grabs thanked both the leaving and the coming chairman for their commitment.

19 Date and venue of next meeting
19.1 It was agreed that the fifth meeting of the Steering-Committee should be held around
the end of  June 2003 in Koblenz, after WMO Cg-XIV in May and specifically after WMO
EC-LV.

20 Closure of meeting
20.1 The SC Meeting was formally closed by the leaving Chairman Mr Liebscher. The
Steering Committee acknowledged and thanked the staff of the GRDC for the organisation of
the meeting and the continued commitment to the advancement of the GRDC.

http://www.bafg.de/grdc.htm
http://www.wmo.ch/web/homs/
http://www.unesco.org/water/
http://www.unep.org/dewa
http://www.cig.ensmp.fr/~iahs/
http://www.bafg.de/
http://www.dwd.de/research/gpcc
http://www.cciw.ca/gems/
http://www.nwl.ac.uk/ih/www/research/bfriend.html
http://www.wmo.ch/web/wcrp/wcrp-home.html
http://www.unesco.org/water/wwap/index.shtml
http://www.wmo.ch/web/homs/chy/chy.html
http://www.mlit.go.jp/river/english/index.html
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5th Meeting of the GRDC Steering Committee
Koblenz,   25 – 28 June 2001

Annotations to the provisional agenda

Status: 24 June 2001

Monday, 25 June 2001

1 Opening of the meeting by the chairman and the president of BfG
Following brief greeting by the president of BfG and introductory comments, the 5th meeting
of GRDC-SC  will be formally opened by the chairman of the GRDC Steering Committee,
Prof. H.-J. Liebscher.

2 Organisation of work and adoption of the agenda
The provisional agenda will be discussed, necessary changes made and the final agenda
adopted by participants.

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

for development
The Federal Institute of Hydrology  (BFG) provides the core funding of GRDC on behalf of
Germanys commitment to host the GRDC. Funding includes staff salaries, provision of office
space and office infrastructure as well as data processing facilities and support of travel of
GRDC staff. The presentation will highlight on the support structure and facilities of BFG and
future perspectives of further development from the view of BFG.
The SC may wish to comment on the presentation made and provide feed-back to BFG on the
past, present and future support of GRDC activities.

4 Review of decisions of the XIth Meeting of the WMO-Commission for

Hydrology relevant to the activities of the GRDC
The WMO Commission for Hydrology held its eleventh session from 6-16 November 2000 in
Abuja, Nigeria. A number of CHy agenda items are more or less directly linked to the work of
GRDC and should be reiterated to have them in mind in the remaining discussions. (cf.
annex).
Under this agenda item we also expect to hear about GRDC-relevant news from the Fifty-
third session of the WMO Executive Council held in the WMO Secretariat in Geneva
from 5-15 June 2001.
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5 Brief outline of GRDC’s history and mile stones
A general overview of GRDC history and its development will be supplied to participants
during the meeting by the resigning chairman Prof. Dr. Hans-Jürgen Liebscher.

6 Recapitulation of the vision statement and implementation goals

developed during the 4th SC meeting
At the previous SC the participants developed a "Vision-Statement" for the strategic outreach
of the GRDC and from that derived implementation goals. The SC will be briefed again about
these goals to have them in mind when discussing the remaining agenda items, notably item
14 and 15.

7 Summary report of GRDC activities, status and developments
7.1 Data acquisition

The GRDC database was actualised during 1999 with river discharge data from the following
regions (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 2000 the GRDC database was actualised with river discharge data from the following
regions (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). Further information on the database will be provided to the SC during the
meeting.
In November 2000 the occasion of the quadrennial WMO meeting of the Commission of
Hydrology (CHy) in Abuja, Nigeria, 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.

7.2 Data dissemination and use

The number of enquiries to GRDC decreased during 1999. About 170 downloads of GRDC
databank 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.

7.3 Development of the database management system

A database requires continued development to enlarge the capabilities of  information
retrieval and to take into account the ever ongoing 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.
- Redesign and extension of the catalogue tool for easy exploration of the GRDC meta-

database.
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- 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 waterlevel-discharge relations etc.

- Improved linkage between  database and GIS.

7.4 Development of geographic information system application

GIS-tools were developed and tested for computation and visualisation of catchments and
location of discharge gauge-stations. The developments are based on a USGS version of a
global digital elevation model (DEM) called HYDRO-1k-Data set (resolution 30’’) and a
much coarser data set (0.5°) provided by GRDC’s cooperation partner University of Kassel.
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. Further details will be reported during the SC.

7.5 Data products

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
records lengths longer than 10 years and catchment area larger than 2,500 km2, and b)
monthly values of river discharge for 181 stations located close to the world oceans and big
lakes, with a catchment area larger than 5,000 km2.

7.6 GRDC reports

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.
Details about this work will be presented during the meeting by the author.

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

Two further reports are in preparation, one summarising report of the current situation with
respect to online available discharge and water stage information and an updated edition of
report number 10: Freshwater fluxes to the oceans. A total of 250 stations with catchment
areas larger then 25.000 km2  will be considered, i.e. a significantly improved database as
compared to earlier issues.

7.7 Homepage and  public relations

Emphasis has been put on the improvement of the GRDC homepage which now also provides
downloadable GRDC-reports in PDF-format. Smaller changes include an  improved catalogue
tool and a stronger commitment to ensure the topicality of  GRDC homepage as it is visible
from the “What’s new” section. However, these improvements can be viewed only as
forerunners of a major redesign, which is currently in its conceptual phase. GRDC has been
present at various occasions on international meetings most notably the WWF 2 in The Hague
and the CHy meeting in Abuja, Nigeria. Currently, GRDC heads for a display area  at the
International Conference on Freshwater to be held in Bonn from 3-7 December 2001.
A new, more modern version of the GRDC flyer with minor changes is planned. SC is
requested on make its suggestions towards the redesign.
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7.8 Collaborations and co-operations

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 explained in detail in agenda item 8 and 9.

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

GRDC collaborates with the International Satellite Land Surface Climatology Project,
Initiative II (ISLSCP-II) within the  Global Energy and Water Cycle Experiment (GEWEX),
where the GRDC will contribute with discharge data to a comprehensive data collection for
the 10 year period from 1986-1995 in the course of the year 2001.
GRDC participates also within a GEWEX initiative called CEOP-I (Coordinated Enhanced
Observation Period) 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 (Amazonas), GCIP (Mississippi), GAME (three regions in Asia).

8.1.2 ACSYS/CLIC

GRDC contributes to the Arctic Climate System Study (ACSYS) with the compilation of the
Arctic Runoff Data Base (ARDB). During 2000, GRDC succeeded to include a large number
of stations and data from the territories of the former Soviet Union. A recent meeting with V.
Vuglinsky from the State Hydrological Institute in St. Petersburg revealed the possibility to
obtain an update of around 50-100 stations later this year.

8.2 WHYCOS

SC will be briefed about the current status of WHYCOS projects and the state of development
of already funded WHYCOS projects such as Med-HYCOS in the Mediterranean region and
SADC-HYCOS in countries of southern Africa. Further development of HYCOS sub-projects
and the envisaged mechanism to link these regional HYCOS-projects into WHYCOS
should be discussed.

SC is requested to discuss its view of the links between WHYCOS and GRDC, to intensify
communication and consultation between these two major data collection initiatives of the
OHP of WMO. The discussion of collaborative activities of GRDC with regional HYCOS
projects should include issues of station selection and the exchange of data between HYCOS
and GRDC.

Tuesday, 26 June 2001

8.3 G3OS  (GTOS, GCOS, GOOS) and  IGOS

G3OS: Global 3 Observing Systems (GCOS, GOOS, GTOS)
IGOS: Integrated Global Observing Strategy

In order to ensure a continuing close synergy and enhanced information exchange among the
Global Climate Observing System (GCOS), the Global Ocean Observing System
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(GOOS), and the Global Terrestrial Observing System (GTOS), and to develop a common
strategy toward their implementation and their application, the sponsors, FAO, ICSU, UNEP,
UNESCO and its IOC, and WMO, together with representatives of the respective observing
programmes (head of support/planning offices), agree to meet as a Sponsors Group for the
Global Observing Systems (GCOS, GOOS and GTOS) with the following objectives:
- To review the observational requirements as defined by the users communities and to

advise and recommend on harmonisation of medium and long-range strategies of the three
observing programmes;

- To consider the actual and potential capacities of the three Observing Systems to meet the
requirements, identify gaps and overlaps, and make proposals as appropriate to improve
coverage and efficiency;

- To advise on existing and potential joint activities between the three programmes, review
the means established to achieve cooperation through such joint activities, and make
recommendations to enhance coordination;

- To identify areas where existing research and operational observing programmes of the
sponsors contribute to meeting the objectives of the three Observing Systems, and to assist
in facilitating such contributions;

- To assist on information exchange, public and media relations and fund-raising;
- To examine the mechanisms established or proposed at the regional and national level to

participate in or support the three observing programmes, and to encourage and support
approaches that will increase national benefits and contributions globally, with particular
attention to developing countries;

- To review and make recommendations concerning the mechanisms established or
proposed to coordinate the three observing programmes with relevant international bodies
and programmes;

- To review and make recommendations on data management through the programmes with
the objective of the widest possible data exchange and dissemination;

- To advise on activities to facilitate the use and application of the data from the Observing
Systems with particular attention to developing countries.

The Integrated Global Observing Strategy (IGOS) seeks to unite the major satellite and
surface-based systems for global environmental observations of the atmosphere, oceans and
land.

GRDC had been invited to participate in a meeting on the development of a Water Cycle
Theme in response to an invitation to do so by the partners of IGOS. The meeting was held in
Los Angeles 8-10 January 2001 and organised by the WCRP. The SC may wish to exchange
their views of this activities.

8.4 GTN-H (Global Terrestrial Network for Hydrology)

GTN-H is a recently started initiative of several agencies and programmes to establish a
Global Terrestrial Network for Hydrology (GTN-H) of near real time data of 10 hydrological
variables.

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).
The single most important deliverable of the meeting is the formal establishment of GTN-H
with a complete definition of its functions, operation, coordination and communication
mechanism between network partners, scientists and other users of the network within the
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framework of its goals and principal deliverables established during the first meeting on the
“Establishment of a hydrological network for climate” in Geisenheim, Germany in June 2000.

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.

GRDC is currently researching online available discharge and water level information which
it intends to summarise in a GRDC Report pointing out its various aspects of heterogeneity.
The idea behind this is, that in order to find a start, GRDC heads to somehow kick-off an
concrete integration initiative, i.e. GRDC should start to develop 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.

A procedure favoured by GRDC would be to first distributed the above mentioned GRDC
report to those already providing data by the internet (15-20 countries or regions). Then, a
meeting could be arranged (who could fund  it?) to bring them together and somehow
compromise on a common denominator in order to finally step by step establish a concrete
plan how to develop a prototype of an integrated information system (e.g. on base of simple
and robust transfer of ASCII-files by FTP or - more sophisticated - using XML). The most
difficult task in GTN-H will be to motivate the individual contributors and make them to
contribute the required resources and commitment to the project.

In this context it may be of interest to know that GRDC is involved in a EU research project
entitled "European Flood Forecasting System (EFFS)" (http://effs.wldelft.nl/) where GRDC’s
part is to collect the necessary online discharge data in an automated mode. So far a first
prototype application has been developed with FIH-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 GRDC’s GTN-H-contribution.

8.5 UNESCO/IHP

8.5.1 FRIEND

GRDC supports the data acquisition for some central European countries of the North
European component of the UNESCO/IHP Programme “Flow Regimes from International
Experimental and Network Data Sets” (NE-FRIEND).

A current progress  report on FRIEND (approx. 30 pp) has been made available and will be
circulated during the SC meeting.  The SC is invited to exchange its views on FRIEND with
respect to GRDC.

8.5.2 HELP

HELP (Hydrology for the Environment, Life and Policy) is a joint UNESCO/WMO
programme which is designed to establish a global network of catchments to improve the
links between hydrology and the needs of society. It is a cross-cutting programme of the
UNESCO International Hydrological Programme and will contribute to the World Freshwater
Assessment Programme, and the Hydrology and Water Resources Programme of WMO.



7

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.

HELP is therefore a problem-driven and demand-responsive initiative that will focus on the
following eight key issues:
- Water and food security
- Water quality and human health
- Water and the environment (environmental health)
- Water and potential conflicts
- Impact of climate variability on water resources
- Improved communications between hydrologists and society
- Water-related disaster prevention and mitigation (flood control, drought management)
- Water for socio-economic development

The outputs of HELP will be new data and models which are more suitable for the revision of
current water policy and water resources management practices in all of the above eight areas.

A current draft status report on HELP (approx. 8 pp) has been made available by UNESCO
and will be displayed during the SC meeting. SC is requested to discuss HELP and its
possible links to GRDC’s tasks.

8.6 WWAP/WWDR

The World Water Development Report (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;

The WWDR will consist of three parts:

Volume I: The Current State of Global Water Stewardship: This volume will contain the
results of the three-component analysis (assessments of human water stewardship, the state of
the resource and of critical problems), presented in the context of ‘Progress in Implementation
of Chapter 18 of Agenda 21’.  It will be an accessible narrative report on the global water
situation with key maps, graphics and tables.

Volume II: Methodology: This volume will provide the background to Volume 1. It will
document the emerging WWDR methodological approach, from data through analysis to the
production of indicators of water-related stress.
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Volume III: Case Studies: Detailed reports on a small number of case studies.

GRDC has offered to contribute to the report, first of all by its data, but also by application of
the WABAL  methodology (cf. agenda item 7.6) in the context of  case studies requested for
volume III.
GRDC has participated in two recent workshops on “Models and Modeling” in Colombo, Sri
Lanka, in December 2000 and on “Data and Databases” in Geneva, Switzerland,  in January
2001.

SC is requested to discuss WWDR and its views on GRDC’s involvement in this task.

8.7 Global data centres

8.7.1 GEMS/Water Collaborating Centre (GWCC)

The Global Environment Monitoring System - Water (GEMS-Water) Programme of UNEP
and WHO  is a multi-faceted water science programme oriented towards understanding
freshwater quality issues throughout the world. Major activities include monitoring,
assessment, and capacity building. The implementation of the GEMS/Water programme
involves several United Nations agencies active in the water sector as well as a number of
organisations around the world.

Recently a independent expert review of the GEMS/Water Programme was initiated by
UNEP, and a draft report compiled after a Review Workshop in Nairobi, Kenya, 22-23 May
2001. SC will be briefed about new developments at GWCC and is invited to comment on
future joint activities as part of the development strategy of both, GRDC and GWCC.

8.7.2 GPCC (WMO)

GPCC and GRDC are considered key global databases for GEWEX. Both centres are
members of the GEWEX Hydrometeorological Panel (GHP) and provide inputs to GEWEX
Global Scale Experiments and modelling efforts. The availability of precipitation information
on a 30 minute grid and a simulated river network with 30 minute resolution obtained from
the collaborative effort of GRDC with the University of New Hampshire open a new window
of opportunity for cooperation. Likewise, GPCC data are used for the application of a Water
Balance Model for Europe which is completed and presented in GRDC-Report 26.
SC will be briefed about new developments at GPCC and is invited to comment on future
joint activities as part of the development strategy of both, GRDC and GPCC.

8.7.3 IGRAC (International Groundwater Resources Assessment Centre)

A representative from The Netherlands will comment on the progress which has been  made
with a proposal to establish the International Groundwater Resources Assessment Centre
(IGRAC) in The Netherlands. After the Fourteenth International Council of the IHP of
UNESCO had passed a resolution on IGRAC in June 2000,  CHy-XI, which convened in
Abuja, Nigeria, 6-18 November 2000, adopted Recommendation 1 concerning the
establishment of IGRAC in November 2001.
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9 Other Collaborations
9.1 University of New Hampshire, United States

GRDC cooperated with the Complex Systems Research Center at the Institute for the Study of
Earth, Ocean and Space of the University of New Hampshire, 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.

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) .

GRDC also is pleased to be invited (as 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 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.

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

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

The Center for Environmental Systems Research at the University of Kassel 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.
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With results from of 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).

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.

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.

With the calibrated model, CESR will assess the impact of climate change on discharge at the
stations and make this information available to GRDC.

9.3 European Flood Forecasting System (EFFS)

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.
The EFFS project aims at developing a prototype of an European flood forecasting
system for 4-10 days in advance. This system provides daily information on potential floods
for large rivers such as the rivers Rhine and Oder as well as flash floods in small basins. This
flood forecasting system can be used as a pre-warning system to water-authorities that already
have a 0-3 day forecasting system. The system can also provide flood warnings for
catchments that at present do not have a forecasting system (Eastern-European countries). The
framework of the system will allow incorporation of both detailed models for specific basins
as well as a broad scale model for entire Europe. Once designed, the prototype will be tested
and evaluated for several months. Together with end-users, channels to disseminate the
forecasts and their uncertainties will be developed

The main objectives of the project are:
- To take advantage of currently available Medium-Range Weather Forecasts (4 - 10 days)

to produce reliable flood warnings beyond the current flood warning period of
approximately 3 days.

- To design a Medium-Range Flood Forecasting System for Europe that will produce flood
warnings on the basis of the Medium Range Weather Forecasts.

- To produce flood forecasts in regions where at present no flood forecasts are made on the
basis of the newly developed system.

The EFFS project has 11 cooperating European partners. The tasks of the GRDC comprise
the networking of data providers, project partners and users, the collection, processing,
archiving of hydrological data; the dissemination of data for forecasting purposes and the
organisation and co-ordination of data acquisition, transmission and use for flood forecast for
operational purposes.
The GRDC plays the role of the hydrological data provider for the project. They will use their
network to assists and advice other partners to collect hydrological data from other data base
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providers if these data are not in the data base of GRDC.  In this regard, the EFFS project can
be viewed as a prototype for GRDC’s commitment to contribute to the GTN-H network (cf.
agenda item 8.4).

9.4 United States Geological Survey

GRDC maintains close links to the USGS, one of the few services which sends updates of
discharge data on a regular basis (Dr Steve William, also GHP Data Management
Subcommittee). 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> (Dr 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).

9.5 Model Parameter Estimation Experiment (MOPEX), United States

A basic step in modelling hydrologic processes is to estimate model parameters that vary
spatially and are unique to each grid point. Improved methods for parameter estimation
(especially for parameters important to runoff response) are needed. To develop these
methods, data from a wide range of climate regimes throughout the world must be assembled
and used with different hydrologic models. This requires an international effort which is
called the Model Parameter Estimation Experiment (MOPEX).

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 km2) 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.

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.

During a meeting at GRDC’s office 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.

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.
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9.6 GLOBWINET – co-operation in an Associated Programme (AP) of the Global

Water Partnership (GWP)

GLOBWINET is one of the Associated Programmes of the Global Water Partnership (GWP).
It is funded by the German Federal Ministry for Economic Cooperation and Development
(BMZ) and implemented by the German Agency for Technical Cooperation (GTZ).

GLOBWINET aims to provide an information platform for integrated water resources
management. Basically it is planned as 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 and can be accessed
either by these objects, by main categories or by search among the automatically assigned
keywords, using thesauri techniques. Right now the South African component SAWINET and
the German component GEWINET are under development. GRDC has got a contract to assist
GTZ in stimulating the German administration to fill GEWINET with actual information
about German Water Resources Management. Further information is available from
http://www.globwinet.org  + http://www.waterweb.org/wis/wis3/presentations/39_Meier.pdf.

Wednesday, 27 June 2001

10 Metadata and databases
10.1 Current activities, actual developments related to meta-databases and implications

The necessity of  metadatabases is an issue of exponentially growing interest and of rising
awareness. In the water community, such topics have been discussed e.g. during the
consultative WMO/UNESCO meeting in Paris in February 1999 and a first informal meeting
on this subject was held in March 1999 in Koblenz with the concerned agencies and
representatives of databases and water programs.

GRDC was recommended by the 4th SC  to develop a metadata template and implement it in
the GRDC catalogue system. Under agenda item 11.8.2 of  last years CHy-X meeting, GRDC
was further requested to consider setting up a global meta-database, starting with 200
discharge stations on major rivers flowing to the oceans. The goal should be the set-up of an
internet-based metadata information system (physical and topographic features of basins, land
use and hydrology.)

GRDC has performed some initial research in the feasibility of the plan to develop its own
metadatabase on river basin related informations, the results of which  will be made available
during the SC meeting. SC may wish to recommend appropriate actions on the side of the
GRDC.

10.2 Rescue of evaporation data (WMO)

As was pointed out at the 4th SC, data on evaporation is not collected in a global database. On
the basis of decisions of the 3rd GRDC-SC meeting, WMO has made an inquiry about the
availability of evaporation data amongst members of WMO with a positive response. When
the inquiry phase has been completed, WMO/GRDC will contact the sources of data directly
to collect evaporation data for inclusion in a separate global database.
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10.3 Lakes and Reservoirs (ICOLD, ILEC)

The previous SC discussed this item in some length and 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.
However, in the meantime there exists 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.

11 Review of GRDC collection criteria for discharge stations
General criteria for data collection are: Data should be collected for rivers which reflect the
hydrological regime of a region or part of a country, rivers which are economically important in
terms of population density and/or agro-based or industrial production and those rivers which
drain into the oceans or have an internal drainage. The collection programme from discharge
stations can be categorised into three classes:

- Baseline Stations, representing relatively small basins with natural flow conditions serve as
reference stations for natural or quasi-natural hydrological regimes.

- Trend stations, with decades of discharge data available to detect trends in streamflow as a
result of climate variability or change.

- Flux stations, which are all situated at the mouth of rivers into the oceans to calculate the
continental freshwater runoff into the oceans.

Preferably mean daily discharge data of good quality and long time series of discharge are
favoured for entry into the database.

12 Quality assessment and quality control of GRDC data
4th SC has urged GRDC to define and implement a quality assurance program within the
limitations defined by the availability of additional information. In the meantime GRDC has
developed the so-called “Plausibility Tool”, which allows to comfortably check newly
incoming data against the context defined by data already in the database.

4th SC discussed the need for an automated process for the real-time estimation of water level
and discharge data. It was felt that such an automated process would be of great value to those
collecting and processing hydrometric data, would greatly assist in improving the quality
control (QC) and quality assurance (QA) activities, and would benefit the intended users of
the data.  Such a process was seen as being critical with the trend to real-time and near-real
time systems such as advanced through WHYCOS. The SC recommended that an Expert
Meeting be organised on the “Automation of  QA/QC Procedures for Real-time Estimation of
Water Level and Discharge Data”. Such a meeting fell under the joint auspices of the WMO
and UNESCO. Both organisations were asked to consider their support for such an initiative.
The SC also noted the considerable efforts made by GRDC in the past years to perform a
plausibility control of dubious data. The co-operation of data providers in both efforts is
indispensable.

In this matter there has been some correspondence between GRDC and Paul Pilon of
Environment Canada, who was one of the major advocates for this kind of meeting. The
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correspondence is provided in the annexes. SC is invited to reflect on the ideas expressed in
the correspondence.

13 Review of GRDC data acquisition strategy

14 Re-iteration of the long term strategic development of GRDC
Under this agenda item it is intended to resume agenda item 6 in the light of the discussions of
the last three days and amalgamate them to a possibly revised set of visions and actions for
the GRDC.

15 Review of GRDC policy for the acquisition and dissemination of  data
15.1 Overview of internationally applied data policies

15.2 Proposal

GRDC likes to propose to categorise all GRDC data in different classes of accessibility in
order to provide for the possibility to publish such data which has been put online or released
in other formats, e.g. yearbooks,  by their respective producers. Furthermore the question is
raised how the GRDC intends to enforce the policy. A comment on this question might be
reasonable to be included in the “Policy Guidelines for the Dissemination of Data and
Costing of Services”.

Thursday, 28 June 2001

16 Future GRDC activities - discussion of work plan and priority list
In the view of the fact, that present staff of GRDC consists of  4 full-time permanent staff and
three part-time permanent staff whose funding is provided by the government of the Federal
Republic of Germany through the Federal Institute of Hydrology and on the other hand, the
increasing number and extent of  tasks in which an involvement of GRDC seems to be
desirable it is straightforward, that there are two principle possibilities to cope with this
situation:
- adaptation of staff and funding for GRDC to that situation.
- concentration on priority tasks to not become a “Jack of all trades” at the cost of

unsatisfying output.
SC is invited to discuss implications of the growing number of tasks and expectations on the
physical development of GRDC and its work-plan priorities. An attempt should be made to
estimate realistic timelines for the recommendations.

17 Review of membership of the Steering Committee
Besides the chairman and the secretary to the SC the SC consists of three types of members,
namely Institutional members, Non-institutional members and Observers, invited experts
and governmental/non-governmental institutions.  The composition of the SC will be
discussed and should be adjusted.
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18 Election of the new chairman
The present chairman, Prof. Dr. Hans-Jürgen Liebscher, has retired from his long lasting
service for the German Federal Institute of Hydrology in May 2001.  He therefore intends to
also resign from his function in the GRDC SC, thus SC will have to elect a successor for the
position of the chairman.

19 Date and venue of next meeting
SC may consider the date of the next meeting in June 2003. Having had the SC meeting for
the fifth time in Koblenz, SC is invited to think of feasible alternatives for the 6th meeting of
GRDC-SC.

20 Closure of meeting
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GRDC's history and mile stones:
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Historical development of
Global Runoff Data Centre (GRDC)

1980:    1st planning meeting of WCAP-Water in Geneva, projects
             A.2 (Analysing long time series of hydrological data and
             indices with respect to climate variability and change) and
             A.5 (Collection of global runoff data sets) were created

1982:    Data request of FGGE-data by WMO for the years 1978-
             1980

1982:    2nd planning meeting of  WCP-Water in Paris

1984:    Start of data-collection at the Institute for Bioclimatology
             and applied Meteorology of University of Munich

1984:    Request of data for the years 1981-1983 (1985) by WMO

1985:    3rd planning meeting of WCP-Water in Geneva

1987:    The Fed. Institute of Hydrology (BfG) started to take over
             data sets; processing of the data for 1981-1983

1988:    4th planning meeting of WCP-Water in Paris

14 Nov. 1988:  Official inauguration of the GRDC at the BfG



14 Nov. 1988:  Official inauguration of the GRDC at the BfG

1988:    Workshop “Global Runoff Data Set and Grid Estimation” in
             Koblenz

1990:    5th planning meeting of WCP-Water in Laxenburg, Projects
             A.8 (Detecting global and regional runoff trends by
             monitoring discharges of selected rivers) and A.9
             Monitoring changes in the characteristics of extreme
             hydrological events) were established

1990:    Request of data for years 1984-1988 by WMO

1992:    Workshop “Global Runoff Data Centre” in Koblenz

1994:    6th planning meeting of WCP-Water in Wallingford

1994:    1st GRDC-Steering Committee

1995:    2nd GRDC-Steering Committee

1997:    7th planning meeting of WCP-Water in Koblenz

1997:    3rd GRDC-Steering Committee

1999:    4th GRDC-Steering Committee

2001:    5th GRDC-Steering Committee
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Eleventh Session of the WMO Commission for Hydrology
Abuja, 6-16 November 2000

Provisional list of results relevant to the work of GRDC

4 Decisions of Congress and Executive Council of relevance to HWRP

4.5 WMO Cg-XIII, 1999,  kept in force GRDC Resolution 21 (Cg-XII, 1995).

11 Basic systems

11.8.2 GRDC was requested to consider setting up a global meta-database, starting with

200 discharge stations on major rivers flowing to the oceans. Set-up of an Internet-

based metadata information system (physical and topographic features of basins,

land use and hydrology.)

12 Applications of Hydrology

12.5.3-5 Progress was made with the proposal to establish the International Groundwater

Resources Assessment Centre (IGRAC) in The Netherlands. After an

IHP/UNESCO resolution in June 2000, CHy adopted Recommendation 1 (CHy-XI)

13 WHYCOS

13.12 WHYCOS projects must 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

HYCOS initiatives which include the appropriate WMO global data centres in

accordance with agreed standards.

14. Exchange of  hydrological data and products

14.2. In Res. 25 Cg-XIII requested  the Executive Council to:

...invite the Commission for Hydrology to provide advice and assistance on

technical aspects of the implementation of the practice on the international

exchange of hydrological data and products;

CHy AWG (P.Pilon and P. Mosley) prepared

- Brochure on Resolution 25 (Cg-XIII) and

- Technical note on the types of data that were exchanged

14.3 Implementation: first step: multilingual brochure on Res. 25 (Cg-XIII)

14.4 Implementation: second step: articles in scientific and technical journals

14.9 CHy noted the need to identify the source of all data.

AWG should take all steps to ensure that CHy plays its full role in implementing

Resolution 25 (Cg-XIII)



17 Future programme of work of the commission

17. 4 Subject oriented working groups should define projects, one on metadata (in

association with the GRDC)

17.5 AWG proposed a project Global Flood Forecasting System. Who sponsors?

17.6 At the last GRDC-SC meeting it was indicated that UNESCO would be prepared to

support financially an initial meeting of experts for the development of an

automated real-time stage-discharge system initiative.

18. Technical cooperation, the Voluntary Cooperation Programme etc

18.1 Technical cooperation activities of WMO in the field of freshwater are focused in

HYCOS-Projects

18.4 Hydrological data rescue project:

6 African countries: Chad, Gambia, Ghana, Kenya, Rwanda and Togo

Russia seeks for similar projects assistance

18.5 Mexico and Tanzania received technical assistance from World Bank for Water

Resources management projects.

19 Cooperation with water-related programmes of other organisations

19.1.2 WMO has published a paper edited by Igor Shiklomanov (Russia) on the

assessment of water resources and water availability which served as one of the

background papers for the UN-CSD report “Comprehensive assessment of the

freshwater resources of the world”, published 1997.

19.1.3 Germany convenes an International Conference on Freshwater in Bonn from 3 to 7

December 2001

19.1.17-19 Information about the WMO and G3OS initiative to establish GTN-H was given. It

was recommended to avoid duplication of efforts to not impose unnecessary burden

on NHSs

21. Nomination of experts and working group members:

CHy-Advisory Working Group:

Member responsible for international data exchange: J. Wellens-Mensah (Ghana)

Working Group on Water Resources

Expert on Data Management: M. Kaneki (Japan), 

Expert on Network Design: M. Morell (France),

Expert on Rating Curves/Flow Derivation: N. Crookshank (Canada)
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Vision Statement agreed upon by the 4th SC 1999 (item 6.6)

The GRDC

� Is recognised as the definitive archive of and distribution centre for
high-quality discharge Data and related meta-Data;

� Receives a steady stream of Data;

� Produces and distributes value-added Data related products;

� Promotes and is actively involved in studies addressing regional and
global issues.

Strategic Development of GRDC (item 7)

GRDC should:

- close data gaps in data sparse regions (7.5)
- maintain and continuously update the database (7.6)
- identify topic-related „Targeted Networks“ like ARDB and  “discharges to

the oceans” (7.7)
- data collection according to needs of programmes such as GCOS, GTOS,

GEMS/Water GIWA/GPA  (7.8)
- liase with regional HYCOS Centres (7.9)
- develop closer links with regional FRIEND groups (7.9)
- identify other regional or national bodies willing to co-operate with GRDC

(7.9)
- develop close collaborations with major River Basins Authorities (RBAs),

like Niger, Zambezi, Senegal, Mekong rivers (7.10)
- obtain institutionalised access to near real-time discharge Data from NHSs,

Regional WHYCOS Data Centres and other sources (7.11)
- enhance the feed-back loop between GRDC and Data providers (7.12)
- clarify with CHy the role of GRDC with regard to the role of WMO World

Data Centres. (7.13)



Implementation of the strategic outreach (item 8)

GRDC should:

- prepare an overview of GRDC’s contribution to major global projects (8.2)
- jointly market GRDC and GEMS/Water programs vice-versa (8.3)
- pro-active participate in the formation of strategic alliances (i.e. WHYCOS,

GEMS, GIWA, FRIEND, HELP, GTN-H) (8.4.)
- to acquire data in  Africa, contact regional/subregional bodies dealing with

Hydrology such as Agrhymet-OMVS-OMVG, SADC, National Hydrological
Services and River Basin Authorities (8.5)

- foster product development, form partnerships to undertake projects (8.6)
- organise a „Products Workshop“ (8.7)
- collect meta-Data to put discharge Data into perspective (8.8) about land-use,

abstraction/diversion/Water use, quality of Data, regulation/in-stream
structures/diversions (8.9)

- expanded efforts to obtain additional information on „Large Dams and
Reservoirs“ (8.10)

- define and implement a quality assurance program (8.13)
- organise an Expert Meeting on the “Automation of  QA/QC Procedures for

Real-time Estimation of Water Level and Discharge Data” under the joint
auspices of the WMO and UNESCO (8.14)

- compile a searchable, comprehensive database of Data providers, users and
collaborators (8.15)

- develop and prepare country reports serving as incentives to NHSs (8.16)
- update key reports with a monitoring character such as the GRDC-Report

No. 10 “Rriver discharge into the Oceans” (8.17)
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Policy guidelines for the dissemination of data and costing of services

Preamble

The Global Runoff Data Centre (GRDC) operates under the auspices of the World Meteorological
Organization (WMO), on the advice of its international Steering Committee and in co-operation with
organizations such as UNESCO, UNEP, WHO and ICSU. These Guidelines regulate the acquisition
and dissemination of hydrological data and the costing of services by the Global Runoff Data Centre
under the Terms of Reference stipulated during the First Session of the Steering Committee of the
GRDC and the commitments of WMO made at its Twelfth Congress in 1995.

At its Twelfth Congress, the World Meteorological Organisation (WMO) adopted Resolution 40 (Cg-
XII) and thus committed itself, as a fundamental principal, "to broadening and enhancing the free and
unrestricted international exchange of meteorological and related data and products." In this context,
"free and unrestricted" means non-discriminatory and without charge, the latter with the meaning "at
no more than the cost of reproduction and delivery, without charge for the data and products
themselves." With regard to the Global Runoff Data Centre, Congress also adopted Resolution 21
(Cg-XII) which encourages Members (countries) "to support the GRDC through the provision of the
hydrological data and related information that it needs".

WMO Congress also adopted the practice that countries "should provide to the research and
education communities, for their non-commercial activities, free and unrestricted access to all data
and products exchanged under the auspices of WMO with the understanding that the commercial
use of these data may be subject to conditions." Resolution XII-4 (Paris, September 1996) of the
UNESCO Intergovernmental Council for the International Hydrological Programme (IHP) "invites
Member States to review their policies for the international exchange of hydrological data so that
they may be supportive of the research being undertaken on major global issues" and further
"requests the IHP National Committees to work with their national Hydrological Services to provide
the scientific community with access to hydrological data and information needed for research at
regional and international levels... using the internationally recognised international data centres".

These Guidelines do not infringe on the ownership rights of the data transmitted to the GRDC by
Members (countries and their national agencies) and other data providers. In particular, the GRDC
does not usually provide to data users value-added and costed services which would normally fall in
the domain of Members and other data providers, in particular national Hydrological Services.

1. Principles of data acquisition and access

1.1 The GRDC operates on the WMO principal mentioned above with the aim of encouraging the
widespread use of the data for national, regional and global studies.

1.2 Members and other data providers are encouraged to transfer to the GRDC unrestricted, quality
controlled, selected hydrological data, together with station history information. The transfer of
daily discharge data is preferred.
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2. Dissemination of GRDC-Data

2.1 GRDC data are available to users free and unrestricted under the conditions specified in 2.2 to
2.6 below.

2.2 Requests for data must reach the GRDC in written form: letter, facsimile, telex or email. A
proforma is attached for use in this respect (Annex 1).

2.3 The data user agrees in writing that the data received are not transferred to third parties without
the written consent of the GRDC. GRDC data are released upon receipt of a signed User Declaration
(Annex 2). GRDC data are released upon identified access, e.g. a signed User Declaration
(Annex 2)

2.4 GRDC data shall not be used for commercial purposes without the prior consent of Members and
other providers of data to the GRDC. The GRDC will request such consent on behalf of a potential
user.

2.5 The data user agrees that the GRDC may inform the Members and other data providers of data
about the use to which their data have been put and will transfer the names and addresses of the
data users to Members and other data providers concerned.

2.6 The GRDC makes available subsets of the GRDC database on request, as stated above.
Requests for the entire database or substantial parts of it cannot be entertained unless consent of
the WMO secretariat has been obtained.

3. Cost of services

3.1 Information about the GRDC, including the yearly status reports and the database catalogue, are
provided free of charge upon request.

3.2 To enhance the services of the GRDC, the GRDC charges data users on a non-profit base for
the time used for carrying out services and for costs of material, handling and mailing.

3.3 Standard GRDC services (Annex 3) are free for agencies and institutions which contribute data
to the GRDC, as well as for the secretariats of international organizations which are the principal
clients of the GRDC, such as WMO, UNESCO, UNEP and WHO.

3.4 For all other users, the cost for databank queries, diskettes, mail and all other overheads is
based on the current price for services charged by the Federal Institute of Hydrology, Koblenz
(Annex 4).

3.5 Under special arrangements, the cost for database queries may be waived for data users of
developing countries.

4. Disclaimer

While the GRDC makes every effort to eliminate errors from the data base, there may be errors in
the data unknown to the GRDC. Neither the GRDC nor its sponsors can be held responsible for the
consequences of the use of GRDC data.
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Annex 1

Format for Data Request from GRDC

Any request for data should provide the following information:

A) Origin of the request, including name, postal and/or e-mail address, phone and fax number of the
individual person or institute making the request; where an institute, the name and the position of the
responsible officer should also be provided.

B) Specification of request (e.g. which rivers, stations or regions, monthly or mean daily data, time
series).

C) Rationale for the data request.

D) Detailed description of the use to be made of the data. A summary of the research or study
project should be added to the request.

E) Signature of the person or responsible officer referred to in a) above.
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Annex 2

Declaration of the Data User

The undersigned declares that he/she is cognisant of the GRDC Policy Guidelines for the
Dissemination of Data and Costing of Services and is responsible for the use of the data provided by
the GRDC. The undersigned agrees to use the data under the following conditions:

1. The GRDC data are not transferred either in part or total to third parties or to the general public
(e.g. by electronic media), without the written consent of the GRDC.

2. The data will not be used for commercial purposes without the written consent of the GRDC. The
GRDC itself will obtain clearance from the respective Members or other data providers prior to the
release of data for commercial purposes.

3. The data set will be not accessible to unauthorised persons and, after completion of the specified
studies, the data set will be kept separate from the general data processing facilities on diskette,
tape or CD.

4. After completion of the studies and parts thereof, two copies of the results will be made available
for the GRDC, as well as publications arising from the use of the data set or parts thereof.

5. In all publications, the source of the data will be fully cited as: "The Global Runoff Data Centre, D -
56002 Koblenz, Germany".

6.. The GRDC operates on a non-profit basis. In certain cases, however, the GRDC may charge the
data user a nominal amount for data queries and handling or an amount which has been agreed
upon between the requesting agency and the GRDC prior to data delivery. The undersigned
confirms his/her capacity to pay bills presented by the GRDC for services.

7. Disclaimer

While the GRDC makes every effort to eliminate errors from the data base, there may be errors in
the data unknown to the GRDC. Neither the GRDC nor its sponsors can be held responsible for the
consequences of the use of GRDC data.

I, as principal researcher/representative of the requesting organization, agree to the conditions
stated above.

Place and date :_______________________________

Signature :_______________________________
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Annex 3

Standard Services of GRDC

The following standard services are rendered on a routine basis and are distinguished from
specialised services to data users:

Production and dissemination of catalogues and yearly status reports

Database queries and response to data requests including advisory services with regard to the use
of the database

Compilation of project/programme related sub-databases

Production of tables and graphs to illustrate and enhance the understanding of the content of the
database

Production of reports in the GRDC – Report series for example on global/regional hydrological
issues, in the interest of projects/programmes of, inter alia, WMO, UNEP and UNESCO

The GRDC holds the right to change the extent and scope of standard services without notice.

Examples of specialised services would be: detailed statistical analyses of regional time-series for
specific studies; assessment reports; production of graphical displays; monitoring of global/regional
runoff on a comparative basis; production of reports on special request; etc.
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Annex 4

Cost of GRDC Services

1. Staff time is based on a per hour rate which in June 1997 was set at DM 75,-- July 2002 was set
at € 40,--. This includes all overheads and mail services.

2. To give an indication of the approximate costs of databank services, the following can serve as a
guideline:

a) Simple queries, such as a search for all stations of three major rivers and the extraction of mean
daily discharge data:

Estimated time for completion: 1.5 hours
Approximate cost (June 1997) : DM 112,50 (July 2002):  60,--

b) Complex queries, such as the selection of daily discharge time series of at least 20 years for
20 stations from three major rivers, with maximum overlap of time series:
Estimated time for completion: 5 hours
Approximate cost (June 1997) : DM 375,-- (July 2002):  200,--

3. For complex tasks where data products (statistical evaluations, graphics, etc.) are also requested,
a cost estimate is made and agreed upon in advance.

4. Services for projects which require extensive work at the GRDC or the establishment of an own
database are agreed upon in a Memorandum of Understanding (MoU) between the project partners.
In these cases, the financial contribution for the services of the GRDC are prized and incorporated in
the MoU.

5. Payment for services is by bank transfer to the credit of the GRDC:
BUNDESKASSE KOBLENZ, LANDESZENTRALBANK KOBLENZ
BLZ: 570 000 00, ACCOUNT: 570 010 01, credit: 1203/11902 GRDC

Cheques sent by registered mail and made payable to "GRDC" are also acceptable.
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Information note on
GRDC station selection criteria, data format and data transfer

I.  Which information the GRDC is interested in?

The GRDC aims to maintain an up-to-date collection of world-wide data on discharge that
comprehensively represents the runoff situation at a global scale. However, given the many
conceivable scientific questions and applications of such data, it is not easy to define
unambiguous, crisp criteria for what should go into the database and what should stay
outside. On the contrary, some criteria may even be contradictory which results from different
potential uses. For illustration imagine e.g. the following three examples:
*  Trend analysis for climate change which relies on long-term records of preferably
undisturbed catchments, which usually implies small catchments.
*  On the other hand, the estimation of the annual freshwater flux into the oceans in the first
place requires information of the large streams.
*  Forecasting tasks require up-to-date, so-called Near-Real-Time (NRT) information.

In section III of this note we therefore list criteria, which should be regarded as  guidelines
rather than as strict rules. We consequently ask for the provision of data which meet a few of
the criteria stated there, but not necessarily all, as such stations are hardly available.

II.  Metadata

Apart from the actual data, in any case the GRDC appreciates to be provided with a complete
METADATA list of ALL gauging stations in a country or region as to be able to oversee and
analyse the situation itself. Furthermore, on request the GRDC could thus serve the data
provider as a free-of-charge advertiser and directory for his data, e.g. by putting the metadata
table on the GRDC-homepage and linking to the provider.
A metadata table features row-wise all interesting information about the stations, ideally
providing information under the following column heads (of which the 5 most important ones
are marked by **):

(1) Basic Station Information
- station no
- station name **
- river name **
- basin name
- country name
- latitude **
- longitude **
- altitude
- catchment size **
- daily data available from
- daily data available until
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- percentage of missing values (daily data)
- monthly data available from
- monthly data available until
- percentage of missing values (monthly data)
- mean annual streamflow

For those stations whose data series' are delivered to the GRDC we ask to be provided with a
few further metadata entries:
- main stream or main basin name
- date when measurement started (YYYY-MM-DD)
- date when measurement stopped (YYYY-MM-DD)
- name or ID of succeeding station
- date of station reactivation (YYYY-MM-DD)
- information on method of measurement
- information on data quality check
- additional parameters measured?
     +  water level (y/n)
     +  water temperature (y/n)
     +  sediments (y/n)
     +  water quality parameters (y/n)

(2) Information about the Data Supplier: To establish a closer collaboration and to give
feedback about the data use the GRDC needs to know your co-ordinates. (This information is
only needed once per consignment!)
- The full postal address of the or-ganisation handling and delivering the data **
- The name and email address of a focal point in your country **

III. Guiding criteria

The guiding criteria for the selection of a station for provision to the GRDC (only a few are
sufficient to select a station) are:

� stations at rivers which reflect the hydrological regime of a region or part of a country best
� stations at rivers which are economically important in terms of population density and/or

agro-based or industrial production
� last downstream stations at rivers which drain into the oceans or have an internal

drainage
� stations with annual average discharge

- greater than around 100 cbm/s 
- among the 10-50 highest in a region or country

� stations with basin sizes
- greater than around 25.000 sqkm, if next station to the sea
- greater than around 50.000 - 100.000 sqkm
- among the 10-50 largest in a region or country

� stations at rivers where the basin population is greater than 1.000.000 inhabitants
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� stations of rivers in pristine basin (often very small ones)
� stations with long records, i.e. longer than 30-40 years, ideally covering the WMO periods

1931-60 and 1961-90.
� stations with up-to-date information (1990-now)
� stations which provide Near-Real-Time (NRT) access to current data, preferably via

internet

IV. Method of data transfer

The favourable way of transferring data to the GRDC is email. Please note: When sending us
the data by email there is a limitation of size (5 MB) for attachments in our institute. When the
file size exceeds this limitation it will be possible to use FTP instead. Of course CDs,
diskettes or even printed media send by postal mail are welcome, too.

V. GRDC’s preferred data file format

Below we describe our preferred  data and file format that will facilitate our data processing
largely. However, if  there are problems in generating this format, the GRDC accepts different
formats, too. In this case, of course,  we need a comprehensive file description.

Preferred File Format
- The file should be delivered in standard text (DOS ASCII) or MS-Excel format (*.xls).
- It is recommended to use spaces instead of tabs as column separator.
- Ideally there should be one file per station for either daily and for monthly data.
- The discharge values should be given in cbm/s.

Preferred Data Format
- Line 1: International river name in uppercase letters.
- Line 2: Station name in uppercase letters
- Line 3 to end: YYYY-MM-DD, Value (10 digits)

- Missing discharge values should be marked as –999.000.
- For monthly values please use 00 for DD.
- For daily data, please expand each month to 31 days using –10.000 or –999.000 as non-
available value.

Example for a daily data file:

CONGO
BRAZZAVILLE
1978-01-01  1860.000
1978-01-02  1865.000
1978-01-03  –999.000
:
1978-02-30  -10.000
:
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Results from the polling card survey on agenda item 10.1 (metadata)

The following is an almost literal summary of the polling cards filled by the participants of the GRDC Steering
Committee which had been jointly grouped in categories during the meeting. While going through this material it
has been rearranged moderately and enumerated for the purpose of easy reference. Only very obvious spelling
errors have been corrected. The material is given here to demonstrate the variety of opinions and to also the
weight given to some items. The quintessence is being summarised in the respective item of the main report.

GRDC should ...

... participate in working groups on metadata:

1. recommend to WMO, UNESCO and other international agencies to form a panel (WG) on
“Hydrological meta-database of existing meta-databases.

2. Liase with WWAP in development of an information system.

3. Contact UNESCO and WMO-Commission on Basic Systems to organise a workshop on
needs for metadata, development of a concept for implementation.

4. to cooperate with WMO-WG to develop an international recommendation on the possible
(feasible) structure of a metadata base.

5. GRDC to participate in task group (to be formed by WMO + UNESCO).

6. GRDC may participate in fora on metadata in order to learn how others are identifying
their metadata.

7. participate in working groups on metadata systems - to get overview of emerging
techniques.

8. close cooperation with other agencies in the development of an international meta-
database on existing meta-database systems (global, regional, riverbasins, national,
subnational).

9. Keep information related to metadata in view and take advantage of opportunities that
may come up.

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

10. At the higher level, GRDC should as much as possible try to identify existing meta-
databases and how to point to or link to them

11. close cooperation with other agencies in the development of an international meta-
database on existing meta-database systems (global, regional, riverbasins, national,
subnational).

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

12. On river basin level, provide links to selected relevant sites →  (collaborative effort)



13. GRDC to start to provide links to relevant Internet sites at basin level

... collect the following meta-database entries:

(1st priority)

14. define meta-database
- basic data (priority)
- additional station information
- basin information
- publication (year books, monograph)

15. core elements:
- GRDC station
- river name
- station name
- size drainage basin
- mean vol-Q

16. metadata to be expected for GRDC (essential)
- Name
- Ordinate
- Catchment area
- Name of River/River Basin
- (Height of zero point)
- if the data are obtained researcher/user may use data? (permission status)
- Data source (contributing agency correspondence)
- Data period

- mean Q
- is the Q influenced by anthropogenic measures Y/N?

(2nd priority)

- rating curve
- basin drains into which ocean?
- downstream node
- annual runoff coef. (→ needs basin → needs shifted coordinates)

17. The minimum requirement of metadata is the
- method of observation
- local geography
- water use in upstream

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

18. Metadata in GRDC must be minimum.

19. Metadata in data-provider may be big. Discharge data must be standardised

20. There are so many items relevant to data. For example Japan includes financial matters
also to the database. Users will not have any interest in such items.



21. To develop the meta-database of GRDC in such a way, that its structure can be used by
those countries who don´t have meta-database at present.

22. GRDC should engage a consultant to work on the issue of metadata

23. An international general hydrological meta-database will need permanent supervision
which is expected to be time-consuming. Else: users would be lost in a jungle of
information.

24. GRDC should concentrate on collecting and archiving basic metadata elements on surface
water provided by data suppliers. GRDC may also consult “INFOHYDRO”
Manual/Report (WMO)

25. GRDC to provide documentation on its own present concept and state of development of
its meta-database and time frame and station priorities

26. present GRDC station catalogue as template

27. Develop template/format based on experiences in GRDC and suggest its use by NHSs,
which do not already have a well-developed meta-database. Such template/format could
be adopted by existing and proposed HYCOS projects

... consider general comments and recommendations:

28. Keeping the accuracy of data is on the responsibility of the data provider.

29. On river basin level, provide basic visual information (i.e. maps), regime hydrographs etc.
→ collaborative effort
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Results from the polling card survey on agenda item 16 (future activities)

The following is an almost literal summary of the polling cards filled by the participants of the GRDC Steering
Committee during the meeting. While going through this material it has been rearranged moderately and
enumerated for the purpose of easy reference. Only very obvious spelling errors have been corrected. The
material is given here to demonstrate the variety of opinions and to also the weight given to some items. The
quintessence is being summarised in the respective item of the main report.

1. Papers (or at least charts showing main result) using GRDC data should be put on the
GRDC homepage, or at least linked

2. Publication of (weekly, daily) State of the World Water Report (countries in the Blank
Area will have difficulty to catch international attention. So, it may become a sort of
incentive to contribute data)

3. Publication of (annual, monthly) State of the World Water Report

4. GRDC´s involvement to the 3rd World Water Forum may be beneficial both for GRDC
itself and global society. GRDC has the concrete, objective data on the state of world
water.

5. Data Cross Check System between GRDC and GPCC is advisable.

6. Enhance cooperation GRDC-GPCC
- joint river basin-related metadata
- joint river basin precipitation and runoff products

7. Future GRDC activities: Priority list
1st prior: data acquisition and archiving (data bank)
2nd prior: archive security
3rd prior: development of products
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Global Runoff Data Centre (GRDC)
Koblenz, Germany

 Fifth Steering Committee Meeting, 25-28 June 2001

STATUS REPORT ON THE FRIEND PROJECT

1. Introduction

The FRIEND (Flow Regimes from International Experimental and Network Data) research
programme is an international collaborative study in regional hydrology. It is a major contribution
(Project 1.1) to the fifth International Hydrological Programme of UNESCO. Its primary aim is to
develop, through a mutual exchange of data, knowledge and techniques, a better understanding of
hydrological variability and similarity across time and space. This will advance knowledge of
hydrological processes and flow regimes and improve practical design methods and techniques for
analysing scenarios for environmental change. Capacity building, especially in developing countries,
is an important part of the project.

FRIEND research is conducted at a regional level and is not confined by national boundaries.  This
has been achieved by developing international hydrological data bases of time series and spatial data
and by establishing international project groups which exchange models and techniques and apply a
common approach to the analysis of data over different hydrological regions.

Since its inception in Northern Europe in 1985 the project has grown considerably and now involves
about 100 countries world-wide. To date, eight regional FRIEND groups (see Figure 1) have been
established in Northern Europe, the Alpine and Mediterranean region (AMHY), Southern Africa, Nile
Basin, West and Central Africa (AOC), the Hindu-Kush Himalayan region (HKH), Asian-Pacific
region and the Mesoamerican and Caribbean region (AMIGO). Each is run independently with
support provided by the FRIEND Intergroup Coordination Committee (FIGCC) which meets
biannually. The next meeting will be in Maastricht, Netherlands in July 2001 in association with the
6th Scientific Assembly of IAHS.

2. Recent FRIEND activities worldwide

This last few years has been a period of consolidation for FRIEND, with real progress being made by
many regional projects. During this time FRIEND has continued to play a key role within the fifth
International Hydrological Programme (IHP-V). Its influence looks set to expand further in IHP –VI,
from 2002 until 2007, with FRIEND being elevated to the status of a “cross- cutting” programme with
linkages to many themes and focal areas.  It is hoped that IHP-VI will see the continued expansion of
FRIEND worldwide, and new projects in Central Asia, USA, South and Central America and the Persian
Gulf and Caspian Sea areas are currently under consideration.

Recent developments of note include the success of relatively new FRIEND projects, such as Hindu-
Kush Himalayan FRIEND, Asian Pacific and Mesoamerican and Caribbean FRIEND,  in moving
from the planning to implementation stage, with project groups being established and a busy schedule
of collaborative meetings and training courses organised (see Table 2). Six project groups are now
operational within HKH FRIEND including a snow and glacial hydrology group. HKH FRIEND has
benefited enormously from close links with NE FRIEND, GRDC and the German IHP/OHP
Committee, who have provided both funding and training opportunities. Likewise, Mesoamerican and
Caribbean FRIEND/AMIGO and Asian Pacific FRIEND are now actively implementing their science
plans with established and active project groups. Both are developing internet accessible databases.
The benefits of collaboration are already evident in Asian Pacific FRIEND with the organisation of a
number of workshops, attended by representatives from across this wide geographic region. These
included a highly successful workshop on the Mekong River Basin held in Bangkok, Thailand in



January 2000, at which a range of modelling studies were presented and many problems related to the
Mekong river raised and tackled. The third volume of the Catalogue of Rivers was published in 2000,
which together with volumes 1 and 2, provides detailed hydrological information from 69 catchments
in 13 countries.

           Research within African FRIEND projects, namely Southern Africa, West and Central Africa and Nile
FRIEND, has been boosted by the location of the fourth international FRIEND Conference in Cape
Town, South Africa from 18-22 March, 2002. This has encouraged an unprecedented number of African
hydrologists to submit extended abstracts to the conference. Other recent developments include the
dissemination of a spatial data CD-ROM to all hydrological agencies in South Africa. This will be
supported by future training courses on Geographical Information Systems.  Progress within Nile
FRIEND has in the past been hampered by problems over data sharing and a lack of funding. These have
now largely been resolved, and major funding for the next three years, agreed by the Belgian Government
of Flanders,  should give new impetus to the project and enable progress to be made.

In Europe, there has been an expansion of AMHY FRIEND into the southern Mediterranean and North
Africa, with the Lebanon and Tunisia joining FRIEND and contacts developed in the Palestine Territories
and Morocco. CEH Wallingford has been successful in securing major funding for FRIEND from the UK
Department for International Development (DFID), subject to the results of an external review of
FRIEND. This review, which examined FRIEND activities worldwide in relation to the UK Government
International Development Objectives, has just been completed. If successful, the funding will help
support FRIEND activities in Southern Africa, Hindu-Kush Himalayan Region, increase involvement in
FRIEND in eastern Europe and the Nile region as well as supporting UK FRIEND activities.

A more detailed review of developments within each regional project is outlined below and recent
FRIEND meetings summarised in Table 1.

Northern European FRIEND (NE FRIEND), initiated in 1985, now includes participants from over
50 different organisations in 24 countries including Austria, Belarus, Belgium, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Hungary, Iceland, Ireland, Latvia, Lithuania,
Luxembourg, the Netherlands, Norway, Poland, Russia, Slovakia, Sweden, Switzerland, Ukraine, and
the UK. The last Steering Committee meeting, in Stockholm, Sweden in September 2000,  was
attended by Dr T. Maurer from GRDC.

The extension of NE FRIEND into eastern Europe, facilitated by funding from INTAS, and the
establishment of a regional datacentre in St Petersburg, Russia has led to much expansion in data held
on the European Water Archive.  The archive currently contains about 140,000 station years of
gauged daily flow data distributed as follows:

Table 1 Summary of gauged daily flow data (GDF) on the FRIEND European Water Archive

Country Total
number

of
stations

GDF
Stns

% GDF
Stns

Earliest
Record

Latest
Record

Station
years

(GDF)

Average
record
length

Max
record
length

Austria 139 139 100 1922 1996 4520 33 75
Belarus 40 33 83 1919 1995 1383 42 77
Belgium 110 75 68 1929 1997 837 11 54
Bulgaria 3 3 100 1978 1986 27 9 9
Czech
Republic

34 27 79 1887 1993 1468 54 104

Denmark 43 35 81 1917 1997 2115 60 81
Finland 71 68 96 1847 1997 3674 54 144
France 1476 1333 90 1863 1992 29734 22 128
Germany 790 698 88 1884 1998 26600 38 113



Greece 2 2 100 1978 1980 6 3 3
Hungary 26 25 96 1935 1996 825 33 62
Iceland 8 8 100 1932 1994 386 48 61
Ireland 130 77 59 1940 1997 1908 25 57
Italy 252 252 100 1925 1990 3969 16 66
Luxembourg 2 0 0
Netherlands 37 32 86 1901 1994 694 22 93
Norway 214 205 96 1871 1999 7894 39 127
Poland 61 29 48 1955 1992 738 25 36
Portugal 73 73 100 1920 1994 1092 15 71
Romania 35 33 94 1838 1990 1155 35 153
Russia 217 199 92 1928 1995 8674 44 63
Slovakia 23 23 100 1930 1992 1441 63 63
Slovenia 12 12 100 1945 1990 300 25 45
Spain 45 45 100 1942 1995 1582 35 54
Sweden 71 66 93 1907 1992 2583 39 85
Switzerland 132 75 57 1904 1992 2775 37 82
Turkey 12 12 100 1958 1991 201 17 33
UK 1112 1015 91 1879 1999 30984 31 121
Ukraine 69 58 84 1960 1990 1798 31 31
Yugoslavia 5 5 100 1978 1990 63 13 13
Summary 5244 4657 1847 1999 139426 30 153

A wide range of spatial data is also held on a GIS ARC/INFO database. For further details and a
meta-data catalogue please contact the Database Coordinator Mr Gwyn Rees at CEH, Wallingford
(g.rees@ceh.ac.uk).

All project groups are actively engaged in research and all hold annual collaborative meetings. These
have in the last year often been linked to conferences and seminars at which researchers can present
their work to a wider audience. For instance, researchers working on large scale variations (Project 3)
met in March 2001 at the European Geophysical Association Assembly, the Floods group met at a
European conference on floods research in Potsdam, Germany in November 2000, while project
group 5 ( Catchment biogeochemical and hydrological processes ) organised a joint conference with
ERB (Euromediterranean Network of Experimental and Representative Basins) in Ghent, Belgium in
September 2000. Members of the low flow group have been actively involved in the EU funded
ARIDE project (Regional Assessment of Drought in Europe), and a sub group of East European low
flow researchers has been formed. A textbook on Low Flows is currently under preparation by
members of the Low Flows group.
Further information is available on http:/www.nerc-wallingford.ac.uk/ih/www/research/iresearch.html

Alpine and Mediterranean FRIEND (AMHY) was established in 1991 to coordinate hydrological
research in the Alpine and Mediterranean regions of southern Europe and North-west Africa. It now
involves the active participation of 17 countries, including several in the south Mediterranean and
North Africa.  In 1999 coordination of the project passed from Dr Guy Oberlin at CEMAGREF to Dr
Eric Servat, Director of IRD in Montpellier, France. The AMHY database is now maintained from
this site. Research is organised into nine project groups including such topics exclusive to AMHY as
integrated water resources management, very long times series and erosion and solid transport. The
annual Steering Committee meeting was held in Montpellier, France in October 2000 in association
with an international workshop on “Hydrology of the Mediterranean Regions”.
Further information is available on http:/www.mpl.ird.fr/amhy/

Asian-Pacific FRIEND was launched officially in 1997 and provides a framework for hydrological
research over a wide geographic area of Southeast Asia and the Pacific. Collaborating countries
include China, R. Korea, Japan, Philippines, Vietnam, Laos, Cambodia, Thailand, Malaysia,
Indonesia, Papua New Guinea, Australia and New Zealand. A key factor in the evolution of the



project has been the publication of three volumes of the Catalogue of Rivers for Southeast Asia and
the Pacific, presenting detailed information for 69 rivers from 13 countries.  A science plan, published
by UNESCO in 1999, brings together over 50 research proposals into five main research themes, with
a current particular focus on the establishment of the Asian Pacific Water Archive and flood and low
flow research.  The archive is internet based with a central node at the Regional Humid Tropics
Hydrology and Water Resources Centre in Kuala Lumpur, Malaysia with links to other centres in
Japan and Australia. This archive presently includes available hydrometeorological and water
resources information for Asian Pacific FRIEND and other IHP related activities in the region. A
number of FRIEND workshops have been organised on such topics as floods and droughts in the
1990’s and Mekong Basin Studies.
Further information is available on http:/titan2.cee.yamanashi.ac.jp/FRIEND/

Mesoamerican and Caribbean FRIEND (AMIGO) the most recent FRIEND project, brings
together 28 countries and administrative dependencies of the Mesoamerican and Caribbean regions. It
provides a common theme to previously disparate research across this large number of small islands
and Mesoamerican area.  Since it was established in December 1999, the project has made good
progress. The Steering Committee last met in December 1999 in Mexico and, since then, there have
been inaugural meetings of the working groups on home page and database, eco-hydrology, maximum
and minimum hydrological phenomena respectively.

Hindu-Kush Himalayan FRIEND, established in 1996, involves the active participation of eight
countries including Afghanistan, Bangladesh, Bhutan, China, India, Myanmar, Nepal, and Pakistan.
The project has in recent years made real progress with the establishment of a regional hydrological
data centre at ICIMOD, Kathmandu, creation of six working groups for research into floods, low
flows, rainfall runoff, water quality, snow and glaciers and database, organisation of training courses
and exchange visits by scientists.  A workshop on surface/river water quality will be held in
Islamabad in May 2001 and a joint FRIEND/ICSI (International Commission for Snow and Ice)
workshop on glacier mass balance measurement techniques was held in March 2001 in Pokhara,
Nepal. The Second HKH FRIEND Steering Committee meeting took place in Kathmandu, Nepal in
April 2000, and inaugural meetings of five project groups were held during 1999 and 2000.

Nile FRIEND
This project, launched in 1996, is important for encouraging communication, cooperation and data
exchange between the nine countries of the Nile Basin namely Burundi, Egypt, Tanzania, Ethiopia,
Uganda, Kenya, Rwanda, Sudan, Zaire. It is hoped that cooperation agreements, developed as a result
of FRIEND, will lead to long term improvements in the management of this major river basin. The
Steering Committee last met in Cairo in August 2000. New funding of $900,00 from the Belgian
Government of Flanders should enable real progress to be made towards the key priorities of creating
a regional database and developing training and capacity building in the region.

Southern Africa FRIEND
This project, initiated in 1991 involves the active participation of twelve countries in the Southern African
Development Community (SADC), including Tanzania, Malawi, Zambia, Zimbabwe, Mozambique,
Botswana, Lesotho, Swaziland, Namibia, South Africa, Angola and Mauritius. Now in its second phase,
the project is focussing on water resource issues such as drought assessment and climate variability,
regional water resources and river flow modelling and lake water-balance studies. Recent activities
include the dissemination of a spatial data CD-ROM to all hydrological agencies, a low flow training
course organised by CEH Wallingford in Malawi, and organisation of the FRIEND conference in Cape
Town. The sixth Steering Committee meeting was held in Blantyre, Malawi in November 2000.

West and Central African FRIEND (AOC)
This project launched in Abijdan, Côte d’Ivoire in 1994 involves fifteen countries in West and Central
Africa, including Benin, Burkina-Faso, Cameroon, Central Africa, Chad, Ghana, Guinea, Côte-
d’Ivoire, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo. Now in its second phase,
research is now focussing on the variability of water resources, modelling of hydrological processes,



low flows and sediment transport. A key achievement has been the establishment of the regional
database (BADOIE), currently located at the regional coordination centre at AGRHYMET in Niamey,
Niger. There are plans to make it available on the internet by the end of 2001. The Steering
Committee last met in Niamey, Niger in June 2000.
Further information is available on http://www.cig.ensmp.fr/~hhgg/aoc/friendaoc.htm

Contact details of international FRIEND coordinators are included as Annex 1.

FRIEND 2002 Conference
Preparations are well advanced for the fourth international FRIEND Conference (convened jointly by
UNESCO/ National Committee of South Africa, Southern Africa FRIEND, IAHS and WMO) to be held
in Cape Town, South Africa from 18-22 March 2002. The Conference will focus on bridging the gap
between knowledge, research and practical applications, with paper and poster presentations on the
following themes: hydrological data; managing hydrological risk; water scarcity, over-exploitation and
poverty reduction; sustaining water related ecosystems and continental hydrology. Extended abstracts
have been submitted, and accepted abstracts selected. A second circular will be distributed in July.
Further information is available at http://www.ru.ac.za/institutes/iwr or from the Conference Secretariat
(Juanita@iwr.ru.ac.za)

In addition to conference proceedings published in the IAHS Red Book series, a FRIEND Report
presenting a synthesis of FRIEND activities from 1998-2002 will be available. All regional FRIEND
projects will contribute to the report.

Links with other international programmes
FRIEND continues to maintain links with several global scale initiatives such as GEWEX (Global
Energy and Water Cycle Experiment), WHYCOS (World Hydrological Cycle Observing System) and
GEMS/Water (Global Environment Monitoring System). Three on-going WHYCOS projects (MED-
HYCOS, SADC-HYCOS, and AOC-HYCOS) coincide geographically with regional FRIEND projects
and involve organisations which are also active in FRIEND. Within IHP-VI possibilities for collaborative
research between these projects and the data centres they use, for example, the GRDC (Global Runoff
Data Centre) and the GPCC (Global Precipitation Climatology Centre), and FRIEND will be sought.

There is also the potential for FRIEND to develop close links with a new global initiative launched in
November 1999, entitled Hydrology for Environment, Life and Policy (HELP), which aims to provide
the scientific basis for improved land and water management through a global network of experimental
basins. Scope also exists for closer links between FRIEND and the Global Water Partnership, which
FRIEND formally joined in October 2000.

FRIEND related research
A number of externally funded research projects have arisen directly from FRIEND. In the HKH
region, the recently completed three year REFRESHA project, funded by DFID in the UK, has led to
the development of low flow estimation methods for ungauged catchments in the Himachel Pradesh
region of India and Nepal. These can be applied both for assessing the potential for small scale
hydropower development and water resource assessment.  CEH Wallingford have also been
successful in securing DFID funding for a new three year study on snow and glacier aspects of water
resource management in the Himalayas (SAGARMATHA) which began in May 2001.  In Europe, a
three year study assessing the regional impact of drought in Europe has just been completed and a
final report published. This project, initiated by members of the NE FRIEND low flow group,
included a pilot study on real time monitoring of drought incorporating new drought visualisation
techniques.

http://www.cig.ensmp.fr/~hhgg/aoc/friendaoc.htm
http://www.ru.ac.za/institutes/iwr


Figure 1   Location of FRIEND projects worldwide

Table 2    Recent (2000-2001) and forthcoming FRIEND meetings

Region Event Venue Date

All Fourth International FRIEND Conference Cape Town, South
Africa

18-22 March 2002

All FRIEND Intergroup Coordinating
Committee (FIGCC)

Maastricht, Netherlands 24 July 2001

NE FRIEND Steering Committee Meeting No 7 Stockholm, Sweden 14-15 Sept.2001
Project 2: Low Flows Group Warsaw, Poland

Freiburg, Germany
22-28 May 2000
20-23 June 2001

Project 3 : Large Scale Variations in
Hydrologic Characteristics

Nice, France 26-30 March 2001

Project 4: Floods Potsdam, Germany 3 November 2000
Project 5: Catchment Hydrological and
Biogeochemical Processes in Changing
Environment

Ghent, Belgium
Cracow, Poland

26 September 2000
September 2001

AMHY Steering Committee meeting and
international conference

Montpellier, France 10 October 2000

HKH FRIEND 2nd Steering Committee meeting
Inception meeting  of rainfall-runoff
modelling group
Inception meeting and workshop of floods
group
Inception meeting of  river water quality
group
River water quality group training
workshop
Snow and glacier group/ICSI  workshop

Kathmandu, Nepal
Kathmandu, Nepal

Kathmandu, Nepal

Kathmandu, Nepal

Islamabad, Pakistan
Kathmandu, Nepal

11-13 April 2000
10 April 2000

14 April 2000

14 April 2000

21-27 May 2001
20-24 March 2001



Region Event Venue Date

on glacial mass balance
Southern
Africa

6th Steering Committee meeting
Low flows training course

Blantyre, Malawi
Lilongwe, Malawi

13-14 November 2001
29 Jan – 2 Feb 2001

Nile Coordinators meeting
4th Steering Committee meeting

Cairo, Egypt
Cairo, Egypt

April 2000
August 2000

AOC Steering Committee meeting Niamey, Niger June 2000
Asian Pacific Workshop on Mekong Basin Studies  Bangkok, Thailand 24-26 January 2000

Mesoamerican
and
Caribbean

Meeting of working group on minimum
hydrological phenomena
Meeting of working group on homepage
and database

Costa Rica Nov 31- 3 Dec 2000

6-9 December 2000

Relevant international meetings

Event Venue Date

Sixth IAHS General Assembly: A New Hydrology for a
Thirsty Planet

Maastricht, Netherlands 18-27 July 2001

International conference: Hydrological Challenges in
Transboundary Water Resources

Koblenz, Germany 25-27 September 2001

ERB 2002 Conference: Interdisciplinary Approaches in
Experimental Catchment Hydrology Monitoring and
Research

Low Tatra Mts,
Slovakia

September 2002

International conference: Hydrology in the Mediterranean
and Semi-arid lands

Montpellier, France April 2003



Annex 1  Contact details for international FRIEND coordinators

Northern European FRIEND
Dr A Gustard

Institute of Hydrology
Wallingford, Oxon, OX10 8BB

United Kingdom

Tel/Fax: +44 1491 838800 / +44 1491 692424
E-mail: agu@ceh.ac.uk

WWW: http://www.nwl.ac.uk/ih/friend

Hindu Kush-Himalayan FRIEND
Prof S R Chalise

International Centre for Integrated Mountain
Development (ICIMOD)

P O Box 3226
Kathmandu

Nepal

Tel/Fax: +977 1 525 313 / +977 1 524 509
Email: chalise@icimod.org.np

Alpine and Mediterranean Hydrology
FRIEND

Dr E Servat
Directeur de Recherches
Centre IRD, Hydrologie

B.P. 5045
34032 Montpellier Cedex

France

Tel/Fax: +33 4 67 149 020 / +33 4 67 149 010
Email: Eric.Servat@mpl.ird.fr

WWW: http://www.mpl.ird.fr/amhy

Western and Central Africa FRIEND
Dr A Amani
AGRHYMET

Hydrologue, PMI/GRN
BP 11011
Niamey
Niger

Tel/Fax: +227 73 31 16/ +227 73 24 35
Email: amani@sahel.agrhymet.ne

Southern Africa FRIEND
Dr S Mkhandi

University of Dar es Salaam
PO Box 35131
Dar es Salaam

Tanzania

Tel/Fax: +255 22 2410029
Email: mkhandi@wrep.udsm.ac.tz

Asian Pacific FRIEND
Prof K Takeuchi

Yamanashi University
Takeda 4

Kofu 400-8511
Japan

Tel/Fax: +81 552 20 8603 / +81 552 53 4915
Email: takeuchi@mail.yamanashi.ac.jp

Nile FRIEND
Prof M S M Farid

Water Resources Research Institute (WRRI)
NWRC Building

El Kanater El Khairiya
Post Code 13621

Egypt

Tel/Fax: +202 218 8787 / +202 218 4344
Email:  ruwrri@rusys.EG.net

Mesoamerican and Caribbean FRIEND/AMIGO
Dr E O Planos Gutierrez
Instituto de Meteorologia

Loma de Casablanca
Municipio Regla

CP 11700, La Habana
Cuba

Tel/Fax: +537 570711 / +537 338010
Email: planos@met.inf.cu
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Expert Meeting on the Implementation of a Global Terrestrial Network - Hydrology (GTN-H)

GTN–H Meeting
21-22 June 2001, Koblenz , Germany

ACTIONS AND RECOMMENDATIONS

� Establish a web-page
� Partners comments in the context 15.09.
� MSC host the server 15.10.
� Initial page for partner revisions 15.12.

� For each product (initial 5) short write-up 15.09.
� Gridded discharge / runoff fields (GRDC, UNH)
� Map product on data availability (GPCC)
� Map product on state of the system (GRDC)
� BGC-Fluxes into the Oceans (GRDC, GWCC)
� Snow (NSIDC)

� Complete a mission/vision statement, ToR, framework for
implementation by Coord.-Group
� Short summary of the meeting 15.07.
� Complete the draft mission statement 15.08.
� ToR 15.11.
� Develop an initial strategy 12.12.

SETUP OF THE INITIAL COORDINATION GROUP

GRDC
GPCC
GWCC
UNH
USGS
MSC

COORDINATOR (FOR THE 1ST YEAR)

David Harvey, MSC
 Hydrometeorologist and Network Strategies 

Atmospheric Monitoring and Water Survey Directorate  
Meteorological Service of Canada





                Annex 17                 
Email correspondence on data quality

assessment and control with Dr Pilon,

MSC





Discussion on GRDC  QA/QC meeting
==========================================================================
From: Maurer, Thomas, M2/GRDC, MT [mailto:Thomas.Maurer@bafg.de]
Sent: March 6, 2001 10:44 AM
To: 'Paul Pilon (E-Mail)'
Subject: 2nd posting: GRDC QA/QC meeting just before the GRDC SC-meeting
==========================================================================

Dear Paul,

As you have been out of office for some time I assume that you are probably
even more busy than usual... However, if for some reason you happened to
lose my mail dated from 19 February 2001, I am sending it again below. If
your schedule allows for it I would very much appreciate a brief statement
regarding my suggestions.

----original text follows-----------------------------------

Dear Paul,

It is already some time ago, when we meet in Abuja, where you gave me a very
interesting instant 1 or 1 1/2 hours talk on time series and trend analysis,
pointing out some pitfalls associated with this topic. By the way, is it
possible to obtain a copy of your research paper on this topic?

Today I am writing because I would like to suggest to organise a meeting on
the "Automation of QA/QC Procedures for Real-time Estimation of Water Level
and Discharge Data" as it has been recommended at the 1999 GRDC SC-meeting
(see point 8.14 of the SC meeting's report). From discussions with Wolfgang
Grabs I understood that you were one of the major advocators for this
meeting, that is why I contact you. 

We were reasoning about to have this meeting just before our GRDC-SC-meeting
this year, which is scheduled from 25 - 28 June. You have been the
representative of the CHy to the meeting and though I have addressed the
invitation formally to the president of CHy (D. Rutashobya) I assume that
you will be the one to attend (right?). (First announcement follows this
week.) How does it fit into your plans to have this QA/QC-meeting on 21 + 22
June 2001?

We thought of a small framework, i.e. approximately 5 participants should
attend, parallel to another session at the same time on the implementation
of the Global Terrestrial Network for Hydrology (collection of 10 near real
time hydrological variables, organised by WMO). Who could be the
participants? I have collected so far the following names which came to my
mind in a brainstorming session:
* Pilon, Paul, Environment Canada
* Gustard, Alan, CEH
* Kundzewicz, Zbigniew, Polish Acadamy of Science
* Hubert, Pierre, Ecole des Mines de Paris 
* representative of Company Ott, Germany, hydrometric measurement equipment 
* Adler, Matthias, BfG
* Engel, Heinz, BfG
Please let me know, what you do think about this proposal and about the
people who should attend!

Though I think QA/QC is an very important topic, in my view the even more
important topic is to first of all collect data. Here GRDC still has
deficits. I think we have to improve services for the PROVIDERS, as to
motivate them to do something for us.  I am thinking of some kind of
software tool, available free of charge from our web side, acting as an
incentive. How could this combined with QA/QC workshop goals?

Looking forward to hearing from you.

With best personal regards,

Thomas
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Discussion on GRDC  QA/QC meeting
--------------------------------------------
Dr Thomas Maurer
Head, Global Runoff Data Centre (GRDC)
Federal Institute of Hydrology (BfG)
PO-Box  20 02 53, D-56002 Koblenz
Am Mainzer Tor 1, D-56068 Koblenz
Germany

phone   +49 (0)261 1306 5224
fax     +49 (0)261 1306 5280
email   thomas.maurer@bafg.de  
        grdc@bafg.de 
web     http://www.bafg.de/grdc.htm 

--------------------------------------------
GRDC operates with the support of the Federal Republic of Germany under the
auspices of the World Meteorological Organization (WMO) within the Federal
Institute of Hydrology (BfG) 

==========================================================================
From: Pilon,Paul [Burlington] 
Sent: March 13, 2001 5:40 PM
To: 'Maurer, Thomas, M2/GRDC, MT'
Subject: RE: 2nd posting: GRDC QA/QC meeting just before the GRDC SC-meeting
==========================================================================

Thank you for having sent me your note for a second time. I have still not
gotten through the pile of mail to the first letter you had written.
Unforgivable of me, but the e-mail deluge is simply incredible.

Regarding your first point on obtaining a copy of our paper. We have sent a
manuscript on the matter for publication and it currently is undergoing a
peer review process. We are also in the process of preparing two additional
manuscripts for publication. The first applies three approaches for the
detection of trend within Canadian streamflow data. The results at times can
be substantively different amongst these procedures. A comparison of our
findings will also be made with respect to other Canadian studies and with
some American studies, the latter for spatial continuity of results. I would
be most pleased to send you a copy once the manuscript(s) has(ve) passed the
peer review process. It has been submitted some time now without having
heard the view of fellow scientists.

Regarding your second point in that I was an advocate of automation of
procedures. Yes indeed I believe I was. But I would like to give some
additional background to the concept I was advocating and link this with
your last paragraph on what could be provided to users. The intent would be
to develop an advanced software system that would allow the user to convert
acquired water level data and convert them to discharge within a real-time
system. The system would also be able to provide real-time displays on the
diagnosis of potential collection equipment problems, and could at the same
time provide advice to the local technologist/operator as to what corrective
measures might be taken.

The intent of the system is to allow the world to see real-time estimated
discharge data. These data would be derived at a reasonably high standard
using the best possible methods and practices. Various QA procedures would
be applied to water level and other data as they are fed into the system. As
new data are provided, historical corrections can immediately be performed
to provide the most recent best estimate of discharges (e.g., a rating has
just been redefined due to a high water measurement making previous
discharge estimates quite inaccurate).

Such a system would be of tremendous benefit to organizations involved in
data collection due to the potential efficiency due to automation.
Effectiveness also increases as high quality discharge data would be
available almost in real-time, rather than several months after the fact.
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Discussion on GRDC  QA/QC meeting

Can you imagine this being used by the countries contributing data to your
Centre. You would have data worked-up in a common manner, with advice and
guidance being provided to the operators as to any potential problems that
are being spotted. If they follow the guidance this should increase the
quality and accuracy of the data collected.

This is the general pattern of thought I was attempting to portray in
Koblenz at the last meeting of the Steering Committee. Quite possibly it
does not mesh 100% with the very short title, due to limited space for
explanations.

One very important aspect to this process is in establishing if it is indeed
possible to automate the process of converting level to discharge. The
second aspect is whether there may be an alternative approach to the
conventional practice that would prove more reliable and accurate than the
historically accepted model. We in Canada have discussed this, and I would
suggest that this is an area of importance for international discussion. We
continue to discuss this, and there may also be a possibility of us moving
forward on this as well, depending on a number of things. In actuality, we
are advancing, piece by piece, but there remain some critical steps not yet
fully sketched.

I have been in correspondence with Mr. Datius Rutashobya, President of CHy,
regarding CHy representation at the upcoming meeting. I had recommended to
him, and it was felt that another member of the CHy Advisory Working Group
would be able to represent most adequately our views. 

Moving to your list of participants, I would like to mention that the
invitees should reflect what you are hoping to achieve at the meeting, which
I know is a rather shallow and obvious statement. The reason I mention this
is that the meeting could be geared to seeing if the major players in data
acquisition are interested in pursuing a "group" effort for development, or
it could be geared to establishing if the idea is "technically and
scientifically" feasible, followed by the development of a brief work plan
(sketch out the problem and some potential solutions). In order to tackle
this problem, as I see it, we first have to agree on a path forward, if
indeed it exists (and I suspect it does). To put it one way, we either
develop an artificial intelligence, expert system, to mimic the thought
process and actions of the very best trained technologists in estimation of
discharge from water level data. An alternative is to turn to modelling
(e.g., hydraulic) and other parameters to estimate what may be occurring in
the stream under varying conditions. (Some could argue that a mix of the two
may be better.)

In order to asses the feasibility requires expertise from a number of areas
to first understand the problem and then to grapple with the possibility of
a system to replicate the human thought process, as a lot of interpretation
enters into the equation, depending on conditions. In other words, the
experts at the meeting can be organizationally high placed and have the
authority to base decisions on moving forward, or they could be experts from
different disciplines to discuss the pitfalls and abilities of their areas
to deal with this problem. I suspect we want the latter, or is it a mix?
Regardless, the experts need to know clearly what the steps are to
estimating discharge so they can contribute to solving the problem.

When I had thought about a multi-disciplinary group, I felt one would want
at least two extremely top hydometric technologist/engineers who are very
familiar with the day to day grind of working up data and the conditions
they face and the approaches they use in doing so. I would also include
really top people on hydraulic modeling, expert systems (AI), fuzzy logic,
and hydrology, not to mention computer science. To get all of this in five
people is the impossible, which is why I had thought more on the lines of
the WMO/UNESCO/IH Expert Meeting held in December 1998 at Wallingford on
detecting
changes in hydrological data. I believe we were probably closer to a dozen
in number, with a relatively easier task at hand! 

One additional dilemma is that the working up of data may not be the same in
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all countries, and additional efforts might possibly be required just to
reach consensus on approaches, if indeed that is possible.

In summary, I support your efforts to hold a meeting on the subject. We in
Canada are very interested in this activity. Special care must be given to
having not too many present at the meeting, yet sticking a balance of having
the right mix of expertise. I am also inclined to want to suggest an
invitation to the United States Geological Survey, given their expertise in
this and related areas.

I look forward to your further views on these matters.

Regards,

Paul

Paul J. Pilon, Ph.D., P.Eng.
Manager, Monitoring Services Division
Meteorological Service of Canada - Ontario
Canada Centre for Inland Waters
867 Lakeshore Road, P.O. Box 5050,
Burlington, ON
L7R 4A6
Canada

E-mail: paul.pilon@ec.gc.ca
Tel: (905) 336-6007  
Fax: (905) 336-4989

 
==========================================================================
From: Pilon,Paul [Burlington] [mailto:P.Pilon@ec.gc.ca]
Sent: Wednesday, March 14, 2001 10:07 PM
To: 'Maurer, Thomas, M2/GRDC, MT'
Cc: Hale,Robert [CIS-WSB]
Subject: RE: 2nd posting: GRDC QA/QC meeting just before the GRDC SC-meeting
==========================================================================

Since sending my initial reply to you yesterday, I have been able to speak
with Mr. Bob Hale, who is the Director of our Water Survey. We had discussed
the importance of this meeting, and we would like to suggest that this
meeting be held in Canada at our facilities in Ontario, possibly the Canada
Centre for Inland Waters in Burlington. 

At the last meeting of the GRDC Steering Committee, the representative from
UNESCO indicated that he would be willing to financially support this
meeting. The representative from WMO had also indicated, but with
reservations regarding budgetary pressures, a willingness to support the
meeting. Is it possible that we could bill this as a UNESCO/WMO/GRDC/Germany
and Canadian meeting? 

Holding the meeting in Canada could have some important advantages, as we
have being working on parts of this problem for some time, and it would
allow a more complete representation of various expertises, with possibly
lower travelling and accommodation costs for many participants. In
particular, we have Mr. Pat McCurry who has been leading the national
modernization of hydrometric operations. An important element thereof is the
automation of computations of discharge. Mr. McCurry is one of our foremost
experts on hydrometric operations. As well, the WMO CHy Working Group on
Water Resources Expert Norm Crookshank, whose CHy work program is closely
aligned with this meeting topic and who also is a hydraulic modelling
expert, is from Ottawa, Canada. We have also have Dr David Lam of our
National Water Research Institute working with us on the expert systems
aspects and who may be able to represent this niche at the meeting. As well
there are some other experts who could help represent hydrometric and
hydraulic problems typical of working water level data to discharge.
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I had also suggested to you that there be the inclusion of expertise from
the USA. I would also like o suggest that we may wish to obtain some
expertise representation from a few other areas of the globe, namely New
Zealand or Australia and possibly China or Africa. If you wish, we could
make some inquiries as to who may be best and the areas they may represent.
I still maintain a reservation about making the attendee list too large, as
size may negatively impact on the effectiveness of the meeting. We must also
be cognizant of having the meeting within a certain allowable budget, which
is yet to be established.

I look forward to hearing from you further on these matters,

Regards,

Paul

Paul J. Pilon, Ph.D., P.Eng.
Manager, Monitoring Services Division
Meteorological Service of Canada - Ontario
Canada Centre for Inland Waters
867 Lakeshore Road, P.O. Box 5050,
Burlington, ON
L7R 4A6
Canada

E-mail: paul.pilon@ec.gc.ca
Tel: (905) 336-6007  
Fax: (905) 336-4989

==========================================================================
From: Maurer, Thomas, M2/GRDC, MT 
Sent: Monday, March 19, 2001 5:17 PM
To: 'Pilon,Paul [Burlington]'
Subject: RE: GRDC QA/QC meeting 
==========================================================================

Dear Paul

Thank you very much for your in-depth replies to my inquiry concerning the 
QA/QC meeting as proposed in the 4th GRDC-Steering Committee Meeting, June 
1999.

We have been discussing about the subject before and after receiving your 
replies and that's in summary what are our thoughts and comments:

A project plan heading for the improvement of the availability and quality of 
GLOBAL discharge data should answer the following questions:
1) Where do we stand right now?
2) Where do we need to go?
3) Which steps are necessary to take?
4) How to realise these steps in detail?

However, especially on an INTERNATIONAL SCALE we will quickly find that all 
these questions have to be elaborated under a variety of strongly interfering 
aspects as e.g. politics, international relations, standardisation, 
organisation, science, technology, infrastructure, capacity building, 
finances, time frames, spatial coverage to name the few most obvious. 

The complexity of that task exponentially will grow with the gap we intend to 
bridge between 1) and 2) as it rapidly will become difficult to agree on a 
least common denominator. 

The challenge for a workshop would be to first mark out the scope of our plan 
under consideration of all these aspects, i.e. to develop a clear idea of 
which circumstances we regard as given constraints or boundary conditions, 
and then to determine a priority list of FEASIBLE actions within the 
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established limits. 

In our view, in your emails you have spoken preliminary of point 2) "Where do 
we need to go?" to which we all here agree IN PRINCIPLE. However, from my 
assessment of the status quo I feel the afore mentioned gap to be bridged as 
being to wide as to close it by an effort ON GRDC SCALE. In fact, WMO and  
other international organisations have a variety of ongoing activities to 
address the mentioned problems by pressing ahead some of the necessary steps, 
e.g. WHYCOS, GTN-H, GTOS, FRIEND, ISCSCP-II, Resolution 25 (CG-XIII) to name 
a few. 

One may speculate about whether these efforts are coordinated enough and 
overseen by an appropriate structure and whether men in general are able to 
oversee a complex problem like ours  without iteration. Thus, to achieve the 
goals you have in mind we better try to somehow link in with these already 
existing activities and try to exert influence there and maybe eventually 
slightly redirect these activities. But this is a long-term commitment and 
cannot be solved by one or some workshops without having a MANDATE from  and 
an established contact to the mentioned activities already underway. 

I do not see GRDC in a central position to become active here, though of 
course the GRDC should join these process as one among others. In this sense 
I would be glad to participate in any new activity that would be established 
on a suitable level, with a sufficient time horizon and financial resources. 
In fact I already see the GRDC as an integral part within such kind of a 
process, but as on the international level most has to be achieved in a 
CONSENSUS mode between countries and UN-organisations it remains difficult to 
strictly plan ahead step 3) as mentioned above.

But, within the existing structure, what can be realistically be achieved by 
the GRDC being dependent of (too often reluctant) data providers? 
We think we should request them to send us besides runoff data THEIR 
assessment of the quality of their data. This way we maybe able to eventually 
gather a mosaic (world map) of which THEY think are the influences on their 
data and shortcomings in their equipment (this might vary a lot in different 
climates and societies). From this type of insight we might be able to 
develop plans how to overcome the problems associated with data collection. 

I would try to collect this kind of information in a first step where it 
should be comparatively easy feasible for us, i.e. in Germany. By the time we 
could develop a kind of catalogue of possible error sources and estimated 
magnitudes which could assist others in estimating their errorbars.

Concerning the real time component of our discussion, I already mentioned the 
GTN-H initiative. In communication with Wolfgang Grabs from WMO we decided to 
have an implementation meeting in Koblenz, again just before the GRDC-SC 
meeting. WMO will organise the scientific part of that meeting.

Having in mind my elaboration on maybe to complex tasks to solve them in a 
single step in a heterogeneous world, my proposal in this regard was as 
follows:

The GRDC is currently compiling an overview of available online discharge and 
water level data in the internet, which turns out to be harder as anticipated 
due to heterogeneity. On base of this I propose to produce a small 
GRDC-report which can serve as basis for further discussions. The following 
paragraph sketches a draft of its possible structure:

Draft title: Online river discharge and water level resources and future 
perspectives to integrate them.
1. Introduction (GTN-H, WHYCOS, GRDC etc.)
      this is a report which has to be iterated, 
      i.e. please feel free to help in improving the collection and proposals
2. Summary of available online data sources 

table "Summary"
map with stations

3. Heterogeneity of available online data sources
3.1 Different types of data
3.1.1  h/Q
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3.1.2  temporal resolution
3.1.3  historic/near real time/real time
3.2 Different types of access
3.2.1  graph/textbitmap/html/ascii
3.2.2  type of bundling (single/basin/country/region)
3.3 Available metadata

table "available metadata"
4. Proposal for an unifying interface
4.1 Necessary and desireable metadata

including discharge curves!!
4.2 Data transmission and focusing scheme 

simple but robust: central FTP-site 
      sophisticated but costly: internet metadata browser for heterogeneous 
distributed databases
5. Outlook 

That report then should be distributed to those already providing data by the 
internet (15-20 countries). Then a meeting should be arranged to bring them 
together and somehow compromise on a common denominator in order to then step 
by step establish a concrete plan how to develop a prototype of integrated 
information system. 

This seems to me to be a medium sized and thus feasible project heading for 
an intermediate goal. Still the difficulty remains to find sponsoring for it 
(e.g., the WMO budget seems to be already fixed until 2003?!!). 
One important oblique benefit of that kind of project would be to have 
something to show to both providers and users and thus to trigger the support 
to develop it further.
 
In summary: 
* GRDC is willing to participate in a discussion process as outlined in your 
emails.
* GRDC will not take the lead in this, as it is beyond its mandate and 
capacities. We think such plans should be placed on a top-level programme and 
need long term commitment of many participants.
* GRDC suggests the collection of the provider's assessment of their data 
quality. GRDC then could collect this information and make them available, 
e.g. as report.
* GRDC suggests the implementation of the probably feasible task of unifying 
the already available online data. This nevertheless needs sponsoring, e.g. 
workshop costs.
 

I am looking forward to hearing your comments on this views and once again 
thank for your time you invest in this matters.

Best regards,

Thomas

------------------------------------------
Dr Thomas Maurer
Head, Global Runoff Data Centre (GRDC)
c/o Federal Institute of Hydrology (BfG)
P.O. Box 20 02 53, D-56002 Koblenz
Am Mainzer Tor 1,  D-56068 KoblenzGermany
phone   +49 (0)261 1306 5224
fax     +49 (0)261 1306 5280
email   thomas.maurer@bafg.de  
        grdc@bafg.de 
web     http://www.bafg.de/grdc.htm 

--------------------------------------------
GRDC operates with the support of the Federal Republic of Germany under the 
auspices of the World Meteorological Organization (WMO) within the Federal 
Institute of Hydrology (BfG) 
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                       Discussion on GRDC QA/QC meeting 

==========================================================================
From: Pilon,Paul [Burlington] [P.Pilon@ec.gc.ca]
Sent: May 1, 2001 4:18 PM
To: 'Maurer, Thomas, M2/GRDC, MT'
Subject: RE: hotel reservations GRDC SC-meeting
==========================================================================

...

Regarding your second last e-mail, I was planning on formulating a response,
and I had your note on my desk. I agree with you in that I do not see the
GRDC as the global lead for the development of such a system. GRDC, as would
the world, would benefit immensely from the creation AND adoption of such a
system. I do believe that this role falls within the mandate of the WMO,
which is considered to be the lead UN agency in matters pertaining to basic
hydrometric data collection.

This topic should also link very closely with the WHYCOS/HYCOS initiatives,
and such mechanisms should be used to advance the cause of data processing
(quality control of data, conversion of levels to flows, standard
procedures, etc)and data dissemination. Such topics were discussed to a
limited extent in our last session of CHy, and some activities are proposed
within one of the CHy technical working groups in these areas. Currently, I
do not sense that the overall project yet is in a form to garner much favour
in international circles, although at the last meeting of the steering
committee, the representatives of UNESCO and FRIEND spoke in favour of it
with UNESCO indicating a willingness to contribute financially to kick off
the process through sponsoring an expert meeting. However, we do all realize
that this is a very large task and one that is quite a challenge given the
current issues facing National Hydrological Services and WMO. However, given
the potential benefits of "modern solutions to old problems", it is
important for us to persevere.

Regards,

Paul
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                Annex 18                 
Status GRDC database and data imports

7/1999-6/2001
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GRDB data imports 7/1999 - 6/2001
D: daily data;     M: monthly data
N: new station;  U: updated station

Country Date GRDC-
No.

River Station from - to D/M N/U

Norway 27.07.99 6730500 TANA POLMAK 1911..1998 D U
27.07.99 6731130 ETNEELV STORDALSVATN 1912..1999 D U
27.07.99 6731150 OSELV ROEYKENES 1934..1999 D U
27.07.99 6731250 LYGNA TINGVATN 1922..1994 D U
27.07.99 6731280 TOVDALSELV AUSTENA 1924..1998 D U
27.07.99 6731300 DRAMSELV ETNA 1919..1997 D U
27.07.99 6731350 MOSSEELV HOEGFOSS 1976..1998 D U
27.07.99 6731500 GAULA HAGA BRU 1908..1997 D U
27.07.99 6731530 GLOMA KNAPPOM 1916..1997 D U
27.07.99 6731550 ARGARDSELV OEYUNGEN 1916..1997 D U
27.07.99 6731600 VEFSNA UNKERVATN 1929..1990 D U
27.07.99 6731650 KJERRINGA VASSVATN 1916..1997 D U
27.07.99 6731680 SALTELV JUNKERDALSELV 1937..1996 D U
27.07.99 6731900 LAKSELV MEVATN 1925..1996 D U
27.07.99 6731950 ALTAELV MASI 1966..1998 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Austria 15.07.99 6246700 MUERZ KINDTHAL 1995..1995 D U
15.07.99 6235100 BREGENZERACH MELLAU 1995..1995 D U
15.07.99 6243850 INN SCHAERDING 1995..1995 D U
15.07.99 6242250 ENNS STEYR 1995..1995 D U
15.07.99 6243800 ANTIESEN HAGING 1995..1995 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Portugal 15.07.99 6115800 ODELOUCA M.DOS PACHECOS 1961..1990 D U
15.07.99 6116100 COBRES M.DA PONTE 1958..1991 D U
15.07.99 6116200 GUADIANA PULO DO LOBO 1947..1990 D U
15.07.99 6113050 TEJO ALMOUROL 1982..1990 D U
15.07.99 6111100 MINHO FOZ DO MOURO 1982..1989 D U
15.07.99 6112070 PAIVA CASTRO DAIRE 1972..1985 D U
15.07.99 6114150 VOUGA PONTE DE VOUZELA 1982..1990 D U
15.07.99 6115500 SADO M.DA GAMITINHA 1940..1990 D U
15.07.99 6112080 TAMEGA PONTE DE CANAVEZES 1955..1987 D U
15.07.99 6114500 MONDEGO PONTE DE IONCAIS 1949..1990 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Canada 21.08.99 4203050 Porcupine River Old Crow 1961 - 1995 D/M U
21.08.99 4203150 Stewart River Mayo 1949 - 1979 D/M U
21.08.99 4203160 Stewart River Above Fraser Falls 1980 - 1995 D/M U
21.08.99 4203200 Yukon River Dawson 1945 - 1980 D/M U
21.08.99 4203210 Klondike River Above Bonanza Creek 1965 - 1996 D/M U
21.08.99 4203300 White River km 1881.6 Alaska

Highway
1974 - 1996 D/M U

21.08.99 4203340 Big Creek near the mouth 1974 - 1996 D/M U
21.08.99 4203400 Yukon River Carmacks 1951 - 1995 D/M U
21.08.99 4203500 Pelly River Pelly Crossing 1952 - 1996 D/M U
21.08.99 4203700 M'Clintock River near Whitehorse 1956 - 1996 D/M U
21.08.99 4203750 Wheaton River near Carcross 1956 - 1996 D/M U
21.08.99 4203760 Teslin River near Whitehorse 1956 - 1996 D/M U
21.08.99 4203770 Teslin River near Teslin 1944 - 1994 D/M U
21.08.99 4203800 Fantail River Outlet of Fantail Lake 1957 - 1993 D/M U
21.08.99 4203850 Atlin near Atlin 1950 - 1996 D/M U
21.08.99 4203900 Yukon River Above Frank Creek 1953 - 1994 D/M U
21.08.99 4204010 Iskut Below Johnson River 1959 - 1996 D/M U
21.08.99 4204050 Stikine Above Butterfly Creek 1971 - 1995 D/M U
21.08.99 4204100 Stikine Telegraph Creek 1954 - 1996 D/M U
21.08.99 4204500 More Creek near the mouth 1972 - 1995 D/M U
21.08.99 4205600 Taku near Tusequah 1953 - 1987 D/M U
21.08.99 4206010 Unuk River near Stewart 1960 - 1996 D/M U
21.08.99 4206100 Nass Above Shumal Creek 1929 - 1996 D/M U
21.08.99 4206210 Exchamsiks River near Terrace 1962 - 1996 D/M U
21.08.99 4206250 Skeena Usk 1928 - 1996 D/M U
21.08.99 4206280 Telkwa River Below Tsai Creek 1975 - 1996 D/M U
21.08.99 4206295 Babine Babine 1929 - 1985 D/M U
21.08.99 4206300 Yakoun near Port Clements 1962 - 1996 D/M U
21.08.99 4206500 Bella Coola Above Burnt Bridge Creek 1965 - 1996 D/M U
21.08.99 4206550 Wannock Outlet of Owikeno Lake 1927 - 1996 D/M U
21.08.99 4206650 Homathko at the mouth 1957 - 1996 D/M U
21.08.99 4206820 Tsitika River Below Catherine Creek 1975 - 1996 D/M U
21.08.99 4206840 Ucona River near the mouth 1957 - 1996 D/M U
21.08.99 4206860 Little Qualicum River near Qualicum Beach 1960 - 1986 D/M U
21.08.99 4206880 San Juan River Fort Renfrew 1959 - 1994 D/M U
21.08.99 4206890 Koksilah River near Cowichan Station 1914 - 1996 D/M U
21.08.99 4206900 Chapman Creek Above Sechelt Diversion 1970 - 1988 D/M U
21.08.99 4206920 Skeena Above Babine River 1970 - 1996 D/M U
21.08.99 4206950 Squamish near Brakendale 1922 - 1995 D/M U
21.08.99 4207050 Lavantie Creek near the mouth 1976 - 1996 D/M U
21.08.99 4207100 Stellako River Glenannan 1929 - 1996 D/M U
21.08.99 4207130 Tsilcoh River near the mouth 1975 - 1996 D/M U
21.08.99 4207150 Stuart River near Fort St. James 1929 - 1996 D/M U
21.08.99 4207160 Nechako Vanderhoof 1915 - 1996 D/M U
21.08.99 4207180 Nechako Isle Pierre 1950 - 1996 D/M U
21.08.99 4207190 Fraser River Shelley 1950 - 1996 D/M U
21.08.99 4207200 Willow River Above Hay Creek 1976 - 1995 D/M U
21.08.99 4207250 West Road near Cinema 1952 - 1996 D/M U
21.08.99 4207300 Chilko River near Redstone 1927 - 1996 D/M U
21.08.99 4207305 Chilcotin Below Big Creek 1970 - 1996 D/M U
21.08.99 4207310 Fraser River Marguerite 1950 - 1996 D/M U
21.08.99 4207320 Quesnel near Quesnel 1939 - 1996 D/M U
21.08.99 4207330 Little Swift River near the mouth 1971 - 1996 D/M U
21.08.99 4207350 Mc Kale River near 940m Contour 1971 - 1996 D/M U
21.08.99 4207380 Fraser River Red Pass 1955 - 1996 D/M U
21.08.99 4207390 Moose River near Red Pass 1955 - 1995 D/M U
21.08.99 4207600 Clearwater Outlet of Clearwater Lake 1951 - 1995 D/M U
21.08.99 4207650 Bone Creek near Blue River 1977 - 1983 D/M U
21.08.99 4207710 Harper Creek near the mouth 1973 - 1996 D/M U
21.08.99 4207750 Lillooet near Pemberton 1914 - 1995 D/M U
21.08.99 4207770 Nahatlatch River Below Tachewana Creek 1973 - 1996 D/M U
21.08.99 4207800 Thompson near Spences Bridge 1951 - 1996 D/M U
21.08.99 4207810 Nicola near Spences Bridge 1911 - 1996 D/M U
21.08.99 4207820 Fishtrap Creek near McLure 1915 - 1996 D/M U
21.08.99 4207830 North Thompson near McLure 1958 - 1996 D/M U
21.08.99 4207850 Adams near Squilax 1911 - 1996 D/M U
21.08.99 4207860 South Thompson Chase 1911 - 1996 D/M U
21.08.99 4207880 Eagle River near Malakwa 1913 - 1996 D/M U
21.08.99 4207900 Fraser River Hope 1912 - 1996 D/M U
21.08.99 4207910 Chilliwack River Vedder Crossing 1911 - 1996 D/M U
21.08.99 4207950 Pennask Creek near Quilchena 1920 - 1996 D/M U
21.08.99 4208020 Mackenzie River Inuik (East Channel) 1973 - 1996 D/M U
21.08.99 4208025 Mackenzie River Arctic Red River 1972 - 1996 D/M U
21.08.99 4208030 Rengleng River Below Highway No. 8 1973 - 1996 D/M U
21.08.99 4208050 Snake River near the mouth 1975 - 1995 D/M U
21.08.99 4208060 Weldon Creek near the mouth 1978 - 1990 D/M U
21.08.99 4208110 Carcajou River Below Imperial River 1976 - 1996 D/M U
21.08.99 4208150 Mackenzie River Norman Wells 1943 - 1996 D/M U
21.08.99 4208190 Hyland River km108.5 Nahanni Range

Road
1976 - 1994 D/M U

21.08.99 4208200 Root River near the mouth 1974 - 1996 D/M U
21.08.99 4208210 Indin River Above  Chalco Lake 1977 - 1996 D/M U
21.08.99 4208220 South Nahanni River Above Clausen Creek 1969 - 1995 D/M U
21.08.99 4208230 Birch River Highway NO. 7 1974 - 1996 D/M U
21.08.99 4208240 Hyland River Near Lower Post 1947 - 1993 D/M U
21.08.99 4208250 Dease River Outlet of Dease Lake 1956 - 1984 D/M U

21.08.99 4208255 Kechika Mouth 1962 - 1995 D/M U
21.08.99 4208260 Coal River At the Mouth 1961 - 1995 D/M U
21.08.99 4208270 Liard River Lower Crossing 1944 - 1996 D/M U
21.08.99 4208280 Liard River Fort Liard 1943 - 1996 D/M U
21.08.99 4208300 Mackenzie River Near Fort Providence 1961 - 1996 D/M U
21.08.99 4208320 Snowdrift River Outlet of Siltaza Lake 1976 - 1991 D/M U
21.08.99 4208340 Marten River Above Thoa River 1977 - 1990 D/M U
21.08.99 4208360 Muskwa Near Fort Nelson 1944 - 1996 D/M U
21.08.99 4208365 Fort Nelson Above Muskwa River 1978 - 1996 D/M U
21.08.99 4208380 Salt River Below Peace Point

Highway
1973 - 1980 D/M U

21.08.99 4208400 Slave River Fitzgerald 1921 - 1996 D/M U
21.08.99 4208450 Peace River Peace Point 1959 - 1996 D/M U
21.08.99 4208510 Ingenika River Above Swannell River 1977 - 1996 D/M U
21.08.99 4208550 Peace River Hudson Hope 1917 - 1996 D/M U
21.08.99 4208560 Halfway Near Farrell Creek (Lower

Station)
1962 - 1983 D/M U

21.08.99 4208570 Pine East Pine 1961 - 1996 D/M U
21.08.99 4208590 Parsnip River Above Misinchinka River 1967 - 1996 D/M U
21.08.99 4208610 Whitemud River Near Dixonville 1971 - 1996 D/M U
21.08.99 4208630 Peace River Peace River 1915 - 1996 D/M U
21.08.99 4208640 Smoky River Watino 1915 - 1996 D/M U
21.08.99 4208650 Heart River Near Nampa 1963 - 1996 D/M U
21.08.99 4208710 Hartley Creek Near Fort Mackay 1975 - 1993 D/M U
21.08.99 4208720 Steepbank River Near Fort McMurray 1972 - 1996 D/M U
21.08.99 4208730 Athabasca River Below Mcmurray 1957 - 1996 D/M U
21.08.99 4208740 Hangingstone River Fort Mcmurray 1965 - 1996 D/M U
21.08.99 4208780 West Prairie River Near High Prairie 1921 - 1996 D/M U
21.08.99 4208810 Waskahigan River near the mouth 1968 - 1996 D/M U
21.08.99 4208870 Athabasca River Athabasca 1913 - 1996 D/M U
21.08.99 4208910 Snake Indian River near the mouth 1971 - 1993 D/M U
21.08.99 4208920 Athabasca River Near Jasper 1913 - 1996 D/M U
21.08.99 4208940 MCLeod River Above Embarras River 1954 - 1996 D/M U
21.08.99 4208950 Wolf Creek Higway NO. 16A 1954 - 1996 D/M U
21.08.99 4208955 Lobstick River Near Styal 1955 - 1986 D/M U
21.08.99 4208960 Pembina River Near Entwistle 1914 - 1996 D/M U
21.08.99 4209010 Firth River near the mouth 1972 - 1994 D/M U
21.08.99 4209050 Babbage River Below Caribou Creek 1976 - 1994 D/M U
21.08.99 4209100 Trail Valley Creek Near Inuvik 1977 - 1996 D/M U
21.08.99 4209400 Coppermine River Point Lake Outlet 1965 - 1996 D/M U
21.08.99 4209450 Big River Above Egg River 1975 - 1988 D/M U
21.08.99 4209500 Tree River near the mouth 1969 - 1996 D/M U
21.08.99 4209550 Burnside River near the mouth 1976 - 1996 D/M U
21.08.99 4209580 Gordon River near the mouth 1977 - 1994 D/M U
21.08.99 4209600 Ellice River near the mouth 1971 - 1996 D/M U
21.08.99 4209650 Freshwater Creek Near Cambridge Bay 1970 - 1996 D/M U
21.08.99 4209800 Back Below Deep Rose Lake 1965 - 1996 D/M U
21.08.99 4213030 North Saskatchewan

River
Whirlpool Point 1970 - 1996 D/M U

21.08.99 4213040 Bow River Lake Louise 1910 - 1996 D/M U
21.08.99 4213045 Bow River  Banff 1909 - 1996 D/M U
21.08.99 4213050 Prairie Creek Near Rocky Mountain

House
1922 - 1996 D/M U

21.08.99 4213060 Clearwater River Near Dovercourt 1975 - 1996 D/M U
21.08.99 4213070 Elbow River Bragg Creek 1935 - 1996 D/M U
21.08.99 4213075 Elbow River Above Glenmore Dam 1933 - 1977 D/M U
21.08.99 4213080 Cataract Creek Near Forestry Road 1966 - 1996 D/M U
21.08.99 4213090 Willow Creek Above Chain Lakes 1965 - 1995 D/M U
21.08.99 4213095 Castle River Near Beaver Mines 1945 - 1996 D/M U
21.08.99 4213100 Oldman River Near Waldron´s Corner 1949 - 1996 D/M U
21.08.99 4213105 Waterton River Near Waterton Park 1908 - 1996 D/M U
21.08.99 4213110 St. Mary River International Boundary 1902 - 1996 D/M U
21.08.99 4213120 Lee Creek Cardston 1909 - 1996 D/M U
21.08.99 4213150 Little Red Deer River near the mouth 1960 - 1996 D/M U
21.08.99 4213160 Blindman River Near Blackfalds 1916 - 1996 D/M U
21.08.99 4213170 Sturgeon River Near Villeneuve 1914 - 1996 D/M U
21.08.99 4213180 Battle River Near Ponoka 1913 - 1996 D/M U
21.08.99 4213250 South Saskatchewan

River
Medicine Hat 1911 - 1996 D/M U

21.08.99 4213280 North Saskatchewan
River

Lea Park 1958 - 1971 D/M U

21.08.99 4213290 Battle Near Unwin 1944 - 1979 D/M U
21.08.99 4213300 North Saskatchewan

River
Near Deer Creek 1917 - 1996 D/M U

21.08.99 4213320 Cutknife Creek Near Cutknife 1969 - 1996 D/M U
21.08.99 4213340 Swift Current Creek Below Rock Creek 1955 - 1996 D/M U
21.08.99 4213350 Notukeu Creek Above Admiral Reservoir 1975 - 1996 D/M U
21.08.99 4213360 Rushlake Creek Above Highfield Reservoir 1965 - 1996 D/M U
21.08.99 4213370 MCDonald Creek Near Mccord 1966 - 1996 D/M U
21.08.99 4213380 Unnamed Creek Near Cutbank 1970 - 1992 D/M U
21.08.99 4213400 South Saskatchewan

River
Saskatoon 1911 - 1996 D/M U

21.08.99 4213420 Lewis Creek Near Imperial 1972 - 1992 D/M U
21.08.99 4213440 North Saskatchewan

River
Prince Albert 1910 - 1996 D/M U

21.08.99 4213460 Garden River Near Henribourgh 1966 - 1996 D/M U
21.08.99 4213500 Beckett Brook Near Foam Lake 1962 - 1985 D/M U
21.08.99 4213520 Fir River  Near Hudson Bay 1970 - 1996 D/M U
21.08.99 4213530 Swan River Near Norquay 1965 - 1996 D/M U
21.08.99 4213540 Shell River Near Inglis 1948 - 1995 D/M U
21.08.99 4213550 Saskatchewan River The Pas 1913 - 1995 D/M U
21.08.99 4213560 Red Deer River Near Mouth 1956 - 1994 D/M U
21.08.99 4213565 Minnewasta Creek Beulah 1977 - 1994 D/M U
21.08.99 4213570 Assiniboine Near Brandon 1974- 1995 D/M U
21.08.99 4213580 Rolling River Near Erickson 1915 - 1995 D/M U
21.08.99 4213590 Souris Wawanesa 1912 - 1995 D/M U
21.08.99 4213600 Grass River Wekusko Falls 1957 - 1991 D/M U
21.08.99 4213603 Waterthen Near Waterhen 1950 - 1995 D/M U
21.08.99 4213605 Badger Creek Cartwright 1959 - 1995 D/M U
21.08.99 4213610 Pine Creek Melbourne 1965 - 1995 D/M U
21.08.99 4213620 Cypress Creek Sarles 1961 - 1989 D/M U
21.08.99 4213650 Assiniboine River Headingley 1913 - 1995 D/M U
21.08.99 4213680 Red River Emerson 1912 - 1995 D/M U
21.08.99 4213690 Roseau River Near Dominion City 1913 - 1995 D/M U
21.08.99 4213700 Taylor River Near Thomson 1970 - 1995 D/M U
21.08.99 4213710 Nelson River Above Bladder Rapids 1958 - 1994 D/M U
21.08.99 4213730 Gunisao River Above Jam Rapids 1971 -1995 D/M U
21.08.99 4213740 Poplar River  Outlet of Weaver Lake 1967 - 1995 D/M U
21.08.99 4213750 Black River Near Manigotagan 1960 - 1992 D/M U
21.08.99 4213770 Brokenhead River Beausjour 1942 - 1995 D/M U
21.08.99 4213780 Whitemouth River Near Whitmouth 1942 - 1995 D/M U
21.08.99 4213790 Rat River Sundown 1960 - 1995 D/M U
21.08.99 4213800 Winnipeg River Slave Falls 1907 - 1995 D/M U
21.08.99 4213850 Cedar River Below Wabaskang Lake 1970 - 1996 D/M U
21.08.99 4213880 Turtle River Near Mine Centre 1914 - 1996 D/M U
21.08.99 4213890 Namakan Outlet of Lac la Croix 1921 - 1996 D/M U
21.08.99 4213910 English River Umfreville 1921 - 1996 D/M U
21.08.99 4214200 Hanbury River Above Hoare Lake 1971 - 1996 D/M U
21.08.99 4214050 Thelon River Above Beverly Lake 1970 - 1996 D/M U
21.08.99 4214090 Kazan River Above Kazan Falls 1965 - 1996 D/M U
21.08.99 4214200 Wolf River Outlet of Wolf Lake 1968 - 1996 D/M U
21.08.99 4214210 Beaver River Cold Lake Reserve 1955 - 1996 D/M U
21.08.99 4214250 Loon River Above Britton Lake 1977 - 1987 D/M U
21.08.99 4214260 Churchill River Above Granville Falls 1951 - 1995 D/M U
21.08.99 4214310 Hayes River Below Trout Falls 1974 - 1995 D/M U
21.08.99 4214330 Island Lake River Near Island Lake 1933 - 1994 D/M U
21.08.99 4214350 Gods Below Allen Rapids 1933 - 1994 D/M U
21.08.99 4214380 Roseberry River Above Roseberry Lake 1967 - 1992 D/M U
21.08.99 4214390 Severn Muskrat Dam 1965 - 1994 D/M U
21.08.99 4214400 Cat River Below Wesleyan Lake 1970 - 1995 D/M U
21.08.99 4214410 Brightsand River Moberley 1969 - 1994 D/M U
21.08.99 4214420 Pipestone River Karl Lake 1967 - 1995 D/M U
21.08.99 4214430 Pineimuta River Eyes Lake 1966 - 1994 D/M U
21.08.99 4214440 Severn River Limestone Rapids 1970 - 1994 D/M U
21.08.99 4214450 Winisk Below Asheweig River

Tributary
1965 - 1995 D/M U

21.08.99 4214480 Attawapiskat Below Attawapiskat Lake 1965 - 1994 D/M U
21.08.99 4214500 Nagagami Highway No. 11 1950 - 1996 D/M U
21.08.99 4214510 Kabinakagami Highway No. 11 1950 - 1987 D/M U
21.08.99 4214520 Albany River Near Hat Island 1964 - 1995 D/M U
21.08.99 4214530 Missinabi River Mattice 1920 - 1996 D/M U
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21.08.99 4214550 Moose Moose River Crossing 1959 - 1982 D/M U
21.08.99 4214551 Moose Above Mosse River 1983 - 1996 D/M U
21.08.99 4214560 North French River near the mouth 1966 - 1996 D/M U
21.08.99 4214610 Harricana Amos 1933 - 1995 D/M U
21.08.99 4214620 Bell Senneterre 1927 - 1963 D/M U
21.08.99 4214650 Nottaway Tete Du Lac Soscumica 1960 - 1982 D/M U
21.08.99 4214680 Rupert En Aval Du Lac Nemiscau 1963 - 1995 D/M U
21.08.99 4214700 Eastmain Tete De La Gorge De

Basile
1959 - 1980 D/M U

21.08.99 4214750 Grande Riviere En Amont De La Riviere
De Pontois

1960 - 1981 D/M U

21.08.99 4214770 Grande Riviere En Aval De La Riviere
Acazi

1960 - 1978 D/M U

21.08.99 4214800 Grande Riviere De La
Baleine

Sortie Du Lac Bienville 1962 - 1993 D/M U

21.08.99 4214910 Innuksuac Embouchure 1975 - 1984 D/M U
21.08.99 4215010 Tulameen River Below Vuich Creek 1974 - 1996 D/M U
21.08.99 4215030 Otter Creek Below Spearing Creek 1975 - 1982 D/M U
21.08.99 4215040 Ashnola Near Keremeos 1915 - 1996 D/M U
21.08.99 4215050 Similkameen River Near Hedley 1965 - 1996 D/M U
21.08.99 4215070 Whiteman Creek Above Bouleau Creek 1971 - 1996 D/M U
21.08.99 4217090 Vaseux Creek Above Solco Creek 1970 - 1996 D/M U
21.08.99 4215100 Okanogan Oroville 1942 - 1996 D/M U
21.08.99 4215110 Pearson Creek Near Mouth 1970 - 1987 D/M U
21.08.99 4215130 Trapping Creek near the mouth 1965 - 1996 D/M U
21.08.99 4215150 Barnes Creek Near Needles 1951 - 1996 D/M U
21.08.99 4215180 Kettle Near Laurier 1929 - 1996 D/M U
21.08.99 4215200 Columbia River Birchbank 1937 - 1996 D/M U
21.08.99 4215210 Columbia River International Boundary (

Canada )
1938 - 1996 D/M U

21.08.99 4215220 Pend Oreille International Boundary (
Canada )

1913 - 1991 D/M U

21.08.99 4215230 Salmo River Near Salmo 1949 - 1996 D/M U
21.08.99 4215250 Lemon Creek Above South Lemon

Creek
1973 - 1996 D/M U

21.08.99 4215260 Slocan Near Crescent Valley 1914 - 1996 D/M U
21.08.99 4215270 Kaslo River Below Kemp Creek 1914 - 1996 D/M U
21.08.99 4215300 Boundary Creek Near Porthill 1928 - 1996 D/M U
21.08.99 4215320 Kootenai Near Copeland 1929 - 1992 D/M U
21.08.99 4215340 Moyie River Eastport 1915 - 1996 D/M U
21.08.99 4215400 Inkomappleux River Near Beaton 1914 - 1996 D/M U
21.08.99 4215425 Duncan Near Howser 1915 - 1967 D/M U
21.08.99 4215430 Lardeau Marblehead 1917 - 1996 D/M U
21.08.99 4215440 Carney Creek Below Pambrun Creek 1973 - 1996 D/M U
21.08.99 4215450 St. Mary River Below Morris Creek 1973 - 1996 D/M U
21.08.99 4215460 St. Mary Near Marysville 1946 - 1995 D/M U
21.08.99 4215600 Canoe River Below Kimmel Creek 1971 - 1995 D/M U
21.08.99 4215650 Gold River Above Palmer Creek 1973 - 1996 D/M U
21.08.99 4215660 Columbia River Donald 1944 - 1996 D/M U
21.08.99 4215670 Kicking Horse River Golden 1912 - 1996 D/M U
21.08.99 4215675 Stoddart Creek Near Athalmer 1938 - 1982 D/M U
21.08.99 4215680 Columbia Near Fairmont Hot

Springs
1944 - 1996 D/M U

21.08.99 4215690 Snookumchuck Creek Near Skookumchuck 1949 - 1984 D/M U
21.08.99 4215700 Kootenay Near Skookumchuck 1950 - 1996 D/M U
21.08.99 4215705 Kootenay Wardner 1914 - 1972 D/M U
21.08.99 4215750 Kootenay River Kootenay Crossing 1939 - 1996 D/M U
21.08.99 4215800 Grave Creek At Mouth 1970 - 1996 D/M U
21.08.99 4215900 Flathead Flathead 1929 - 1995 D/M U
21.08.99 4220100 Rock Creek Below Horse Creek 1916 - 1996 D/M U
21.08.99 4231200 Saint John Fort Kent 1926 - 1996 D/M U
21.08.99 4231250 St. Francis Outlet Of Glasier Lake 1951 - 1996 D/M U
21.08.99 4231500 Dennis River St. Stephen 1966 - 1996 D/M U
21.08.99 4231590 Shogomoc Stream Near Trans Canada

Highway
1918 - 1996 D/M U

21.08.99 4231600 St. John Pokiok 1918 - 1967 D/M U
21.08.99 4231630 Saint John River Below Mactaquac 1966 - 1995 D/M U
21.08.99 4231650 Nashwaak River Durham Bridge 1962 - 1996 D/M U
21.08.99 4231680 Oromocto River (North

Branch)
Tracy 1962 - 1996 D/M U

21.08.99 4231700 Lepreau Lepreau 1916 - 1996 D/M U
21.08.99 4231800 Canaan River East Canaan 1925 - 1996 D/M U
21.08.99 4232010 Pigeon River Middle Falls 1921 - 1996 D/M U
21.08.99 4232030 Neebing Near Thunder Bay 1953 - 1996 D/M U
21.08.99 4232300 Gravel River Near Cavers 1974 - 1994 D/M U
21.08.99 4232900 Goulais River Near Searchmont 1967 - 1996 D/M U
21.08.99 4234010 St. Mary´s River Sault Ste. Marie 1860 - 1993 D/M U
21.08.99 4234100 Serpent River Highway No. 17 1966 - 1996 D/M U
21.08.99 4234500 La Vase River North Bay 1974 - 1996 D/M U
21.08.99 4234550 North Magnetawan River Near Burk´s Falls 1915 - 1996 D/M U
21.08.99 4234600 Black Near Washago 1915 - 1996 D/M U
21.08.99 4234650 Nottawasaga Near Baxter 1947 - 1996 D/M U
21.08.99 4234670 Sydenham Near Owen Sound 1915 - 1996 D/M U
21.08.99 4234680 Sauble Sauble Falls 1957 - 1996 D/M U
21.08.99 4234700 Saugeen River Near Port Elgin 1914 - 1996 D/M U
21.08.99 4234720 Carrick Creek Near Carlsruhe 1953 - 1994 D/M U
21.08.99 4234850 Bayfield River Near Varna 1966 - 1996 D/M U
21.08.99 4234900 Ausable Near Springbank 1945 - 1996 D/M U
21.08.99 4235190 Sydenham River Near Alvinston 1947 - 1996 D/M U
21.08.99 4235200 Sydenham River Strathroy 1966 - 1992 D/M U
21.08.99 4235400 Big Otter Creek Tillsonburg 1960 - 1996 D/M U
21.08.99 4235490 Nith River New Hamburg 1950 - 1996 D/M U
21.08.99 4235500 Nith River Near Canning 1913 - 1996 D/M U
21.08.99 4236010 Niagara River Queenston 1860 - 1996 D/M U
21.08.99 4236050 Twenty Mile Creek Balls Falls 1957 - 1996 D/M U
21.08.99 4236100 East Oakville Creek Near Omagh 1957 - 1996 D/M U
21.08.99 4236300 East Humber Near Pine Grove 1953 - 1996 D/M U
21.08.99 4236500 Wilmot Creek Near Newcastle 1965 - 1996 D/M U
21.08.99 4243040 Kinojevis En Aval Du Lac Preissac 1938 - 1972 D/M U
21.08.99 4243050 Ottawa La Cave Rapids 1952 - 1994 D/M U
21.08.99 4243100 Ottawa Chats Falls 1915 - 1994 D/M U
21.08.99 4243140 Petite Nation Pres De Cote-Saint-Pierre 1925 - 1968 D/M U
21.08.99 4243150 St. Lawrence River Cornwall 1958 - 1993 D/M U
21.08.99 4243160 Raisin River Near Williamstown 1960 - 1996 D/M U
21.08.99 4243200 Saint-Louis Embouchure 1969 - 1995 D/M U
21.08.99 4243210 L'Assomption Joliette 1970 - 1995 D/M U
21.08.99 4243220 Des Anglais Riverfield 1973 - 1995 D/M U
21.08.99 4243230 Mille Isles En Aval Du Lac Des Deux

Montagnes
1913 - 1961 D/M U

21.08.99 4243250 David Saint-David 1969 - 1995 D/M U
21.08.99 4243280 Eaton Pres De La Riviere Saint-

Francois
1953 - 1995 D/M U

21.08.99 4243290 Au Saumon En Amont Du Ruisseau
Moffat

1974 - 1995 D/M U

21.08.99 4243300 Saint-Maurice Centrale De Grande-Mere 1919 - 1994 D/M U
21.08.99 4243310 Croche En Aval Du Ruisseau

Changy
1965 - 1995 D/M U

21.08.99 4243315 Becancour Lyster 1921 - 1968 D/M U
21.08.99 4243320 Beaurivage Sainte-Etienne 1925 - 1995 D/M U
21.08.99 4243330 Sainte-Anne Chute-Panet 1965 - 1995 D/M U
21.08.99 4243340 Becancour En Amont De Riviere

Palmer
1966 - 1995 D/M U

21.08.99 4243350 Des Aulnaies Pres Du Ruisseau des
Eaux Volees

1971 - 1995 D/M U

21.08.99 4243370 Du Sud Arthurville 1967 - 1995 D/M U
21.08.99 4243400 Saguenay Centrale D'Isle Maligne 1913 - 1993 D/M U
21.08.99 4243410 Peribonca Centrale De Chute-A-La-

Savane
1953 - 1993 D/M U

21.08.99 4243420 Petite Peribonca En Amont Route 169 1974 - 1995 D/M U
21.08.99 4243450 Petit-Saguenay En Amont Route 170 1974 - 1995 D/M U
21.08.99 4243510 Portneuf En Amont Des Chutes

Philias
1973 - 1994 D/M U

21.08.99 4243550 Rimouski En Amont Route 132 1962 - 1995 D/M U
21.08.99 4243580 Aux Outardes Centrale No. 3 1970 - 1994 D/M U
21.08.99 4243600 Aux Outardes Centrale De Chute-Aux-

Outardes
1922 - 1978 D/M U

21.08.99 4243605 Manicouagan Centrale No. 2 1965 - 1994 D/M U
21.08.99 4243610 Manicouagan Centrale Mccormick 1946 - 1980 D/M U
21.08.99 4343800 Moisie Above Qnslr Bridge 1965 - 1995 D/M U
21.08.99 4243910 Magpie Sortie Du Lac Magpie 1978 - 1995 D/M U
21.08.99 4243920 Magpie En Amont Route 138 1965 - 1979 D/M U
21.08.99 4244050 Arnaud En Amont De La Riviere

Hamelin
1962 - 1983 D/M U

21.08.99 4244100 Aux Feuilles En Aval De La Riviere 1962 - 1988 D/M U

Paladeau
21.08.99 4244120 Goudalie Riviere Aux Feuilles 1975 - 1984 D/M U
21.08.99 4244150 Aux Melezes Pres De La Riviere

Koksoak
1962 - 1995 D/M U

21.08.99 4244180 Caniapiscau Chute De La Pyrite 1962 - 1995 D/M U
21.08.99 4244200 A La Baleine Pres De L'Embouchure 1962 - 1995 D/M U
21.08.99 4244230 Tunulic Embouchure 1972 - 1993 D/M U
21.08.99 4244250 George Aux Chutes Helen 1962 - 1979 D/M U
21.08.99 4244400 Ashuanipi River Below Wightman Lake 1972 - 1983 D/M U
21.08.99 4244450 Kanairiktok River Below Snegamook Lake 1979 - 1996 D/M U
21.08.99 4244460 Naskaupi River Below Naskaupi Lake 1978 - 1996 D/M U
21.08.99 4244500 Churchill River Above Upper Muskrat

Falls
1948 - 1996 D/M U

21.08.99 4244550 Alexis River Port Hope Simpson 1978 - 1996 D/M U
21.08.99 4244610 Little Mecatina River Above Lac Fourmont 1979 - 1996 D/M U
21.08.99 4244630 Natashquan En Aval De La Riviere

Natashquan Est
1966 - 1983 D/M U

21.08.99 4244635 Natashquan En Aval De La Decharge
Du Lac Alieste

1981 - 1995 D/M U

21.08.99 4244640 Natashquan Pres De L'Embouchure 1962 - 1971 D/M U
21.08.99 4244650 Etamamiou Embouchure 1974 - 1993 D/M U
21.08.99 4244655 Du Petit Mecatina En Aval Du Lac Breton 1979 - 1993 D/M U
21.08.99 4244660 Du Petit Mecatina En Amont De La Riviere

Netagamiou
1965 - 1980 D/M U

21.08.99 4244710 Ste. Genevieve River Near Forresters Point 1969 - 1996 D/M U
21.08.99 4244720 Torrent River Bristol's Pool 1959 - 1996 D/M U
21.08.99 4244730 Upper Humber River Near Reidville 1928 - 1996 D/M U
21.08.99 4244740 Indian Brook Indian Falls 1954 - 1996 D/M U
21.08.99 4244750 Lewaseechjeech Brook Little Grand Lake 1952 - 1996 D/M U
21.08.99 4244760 Exploits River Grand Falls 1944 - 1996 D/M U
21.08.99 4244770 Gander River Big Chute 1949 - 1996 D/M U
21.08.99 4244780 Bay Du Nord River Big Falls 1950 - 1996 D/M U
21.08.99 4244785 Garnish Near Garnish 1958 - 1996 D/M U
21.08.99 4244788 Pipers Hole Mothers Brook 1952 - 1996 D/M U
21.08.99 4244790 Northwest Brook Northwest Pond 1966 - 1996 D/M U
21.08.99 4244792 Northeast Pond River Northeast Pond 1953 - 1996 D/M U
21.08.99 4244795 Rocky Near Colinet 1948 - 1996 D/M U
21.08.99 4244800 A L'Huile Embouchure 1975 - 1993 D/M U
21.08.99 4244810 Darthmouth En Amont Du Ruisseau

Du Pas De Dame
1970 - 1995 D/M U

21.08.99 4244820 York Sunny Bank 1945 - 1981 D/M U
21.08.99 4244830 Nouvelle Pont De La Route 132 1964 - 1995 D/M U
21.08.99 4244840 Upsalquitch Upsalquitch 1918 - 1996 D/M U
21.08.99 4244850 Restigouche River Below Kedwick River 1962 - 1996 D/M U
21.08.99 4244860 Tetagouche Near West Bathurst 1922 - 1995 D/M U
21.08.99 4244870 Little Southwest

Miriamichi
Lyttleton 1951 - 1996 D/M U

21.08.99 4244880 Southwest Miriamichi Blackville 1918 - 1996 D/M U
21.08.99 4244900 Dunk River Wall Road 1961 - 1996 D/M U
21.08.99 4244910 Southwest Margaree Near Upper Margaree 1918 - 1996 D/M U
21.08.99 4244915 Northeast Margaree Margaree Valley 1916 - 1996 D/M U
21.08.99 4244915 Grand Loch Lomond 1920 - 1995 D/M U
21.08.99 4244930 Wallace River Near Wentworth Centre 1964 - 1996 D/M U
21.08.99 4244950 Salmon River Union 1977 - 1996 D/M U
21.08.99 4244960 St. Marys Stillwater 1915 - 1996 D/M U
21.08.99 4244970 Beaverbank River Near Kinsac 1921 - 1996 D/M U
21.08.99 4244975 East St. Margarets Bay 1925 - 1995 D/M U
21.08.99 4244980 Gold River Mosher's Falls 1965 - 1996 D/M U
21.08.99 4244985 Lahave West Northfield 1915 - 1996 D/M U
21.08.99 4244990 Bear River East Branch Bear River 1916 - 1951 D/M U
21.08.99 4244995 Roseway Lower Ohio 1915 - 1996 D/M U
21.08.99 4213510 Carrot River Near Turnberry 1966 - 1995 D/M U
21.08.99 4213795 Sprague Creek Near Sprague 1928 - 1981 D/M U
21.08.99 4213840 Weir River Above The Mouth 1977 - 1995 D/M U
21.08.99 4243055 Maganasipi Lac Johnson 1971 - 1995 D/M U

Country Date GRDC-
No.

River Station from - to D/M N/U

Poland 06.10.99 6457985 DRAWA DRAWINY 1960..1980 D N
06.10.99 6457990 INA GOLENIOW 1960..1980 D N
06.10.99 6457200 NOTEC NOWE DREZDENKO 1960..1980 D U
06.10.99 6457955 PROSNA MIRKOW 1960..1980 D N
06.10.99 6457956 PROSNA BOGUSLAW 1960..1980 D U
06.10.99 6441107 REGA TRZEBIATOW 1960..1980 D U
06.10.99 6457860 WARTA PORAJ 1964..1980 D N
06.10.99 6457850 WARTA DZIALOSZYN 1960..1980 D N
06.10.99 6457830 WARTA KONIN 1960..1980 D N
06.10.99 6457840 WARTA SIERADZ 1960..1980 D N
06.10.99 6457810 WARTA SKWIERZYNA 1960..1980 D N
06.10.99 6457220 WELNA KOWANOWKO 1960..1980 D N

Country Date GRDC-
No.

River Station from - to D/M N/U

Danube 17.11.99 6343500 SALZACH BURGHAUSEN 1931..1990 D U
17.11.99 6742900 DANUBE CEATAL IZMAIL 1931..1990 D U
17.11.99 6343900 INN PASSAU-INGLING 1931..1990 D U
17.11.99 6342500 DONAU (DANUBE) INGOLSTADT 1931..1990 D U
17.11.99 6246600 MUR LANDSCHA/SPIELFELD 1951..1990 D U
17.11.99 6242100 DANUBE LINZ 1931..1990 D U
17.11.99 6342600 DONAU (DANUBE) REGENSBURG/SCHWA

BELWEIS
1931..1990 D U

17.11.99 6242400 DANUBE STEIN-KREMS 1931..1950 D U
17.11.99 6142120 MORAVA STRAZNICE 1931..1990 D N
17.11.99 6742800 DANUBE VADU-OII-HIRSOVA 1931..1990 D U
17.11.99 6242500 DANUBE WIEN-NUSSDORF 1931..1990 D U
17.11.99 6742500 DANUBE ZIMNICEA 1931..1990 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Russian
Fed.

30.11.99 6972900 PONGOMA PONGOMA 1956..1977 D U

30.11.99 6970550 KULOY KULOY 1956..1977 D U
30.11.99 6970630 PESHA VOLOKOVAYA 1966..1977 D U
30.11.99 2912600 OB SALEKHARD 1954..1977 D U
30.11.99 2909150 YENISEI IGARKA 1955..1977 D U
30.11.99 2903420 LENA KUSUR 1955..1977 D U
30.11.99 2903430 LENA STOLB 1951..1977 D U
30.11.99 2999920 OLENEK SUKHANA 1955..1977 D U
30.11.99 2998400 INDIGIRKA VORONTSOVO 1955..1977 D U
30.11.99 2999910 OLENEK 7.5KM DOWNSTREAM

OF MOUTH OF RIVER
PUR

1953..1984 D U

30.11.99 6972815 PUETA KEM 1972..1977 D U
30.11.99 6970200 SOLZA SOUKHIE POROGUI 1936..1988 D U
30.11.99 6972810 KEM PUTKINSKAYA GES 1972..1977 D U
30.11.99 6972820 SHUYA SHUERETSKAYA 1956..1977 D U
30.11.99 6972750 SUMA SUMSKIY POSAD 1956..1977 D U
30.11.99 6972100 NUHCHA NUHCHA 1956..1977 D U
30.11.99 6972150 MALOSHUIKA MALOSHUIKA 1956..1977 D U
30.11.99 6970120 KODINA KODINA 1956..1977 D U
30.11.99 6970250 NORTHERN

DVINA(SEVERNAYA
DVINA)

UST-PINEGA 1936..1977 D U

03.12.99 2902800 KAMCHATKA KLUCHI 1936..1985 M U
03.12.99 2903050 VITIM BODAIBO 1936..1988 M U
03.12.99 2903300 KIRENGA SHOROKHOVO 1936..1988 M U
03.12.99 2903410 IYA TULUN 1936..1988 M U
03.12.99 2903700 TUBA BUGURTAK 1941..1989 M U
03.12.99 2907400 SELENGA MOSTOVOY 1936..1994 M U
03.12.99 2908400 KHILOK MALETA 1936..1994 M U
03.12.99 2909280 MARKHA MALYKAI 1938..1990 M U
03.12.99 2909400 PODKAMENNAYA

TUNGUSKA
KUZMOVKA 1938..1989 M U

03.12.99 2910100 BOLSHOI YUGAN UGUT 1945..1990 M U
03.12.99 2910200 TYM NAPAS 1937..1990 M U
03.12.99 2910300 TOM TOMSK 1936..1980 M U
03.12.99 2910470 BIYA BIYSK 1936..1989 M U
03.12.99 2910490 TOM NOVOKUZNETSK 1936..1990 M U
03.12.99 2911100 IRTISH OMSK 1936..1979 M U
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03.12.99 2912400 TURA TIUMEN 1936..1990 M U
03.12.99 2998100 YANA DZANGHKY 1938..1989 M U
03.12.99 2998200 SUGOY 3.2KM DOWNSTREAM

OF OMCHIKCHAN
1941..1988 M U

03.12.99 2999500 PUR SAMBURG 1939..1988 M U
03.12.99 2999920 OLENEK SUKHANA 1936..1988 M U
03.12.99 6970100 ONEGA POROG 1943..1988 M U
03.12.99 6970270 VAGA FILAIEVSKAYA 1938..1988 M U
03.12.99 6970400 PINEGA KULOGORY 1914..1988 M U
03.12.99 6970500 MEZEN MALONISOGORSKAYA 1920..1984 M U
03.12.99 6970560 PEZA IGUMNOVO 1933..1988 M U
03.12.99 6970650 PECHORA UST-TSILMA 1932..1988 M U
03.12.99 6970680 VYTCHEGDA MALAYA KUSHBA 1930..1988 M U
03.12.99 6970710 PECHORA OKSINO 1916..1988 M U
03.12.99 6970850 USA ADZVA 1931..1988 M U
03.12.99 6971600 VARZUGA VARZUGA 1935..1990 M U
03.12.99 6972430 NEVA NOVOSARATOVKA 1859..1985 M U
03.12.99 6972800 KEM YUSHKOZERO 1928..1987 M U
03.12.99 6975050 VOLGA ELTSY 1891..1977 M U
03.12.99 6975500 UNZHA MAKARIEV 1896..1985 M U
03.12.99 6976200 VIATKA KIROV 1878..1985 M U
03.12.99 6976400 BELAYA BIRSK 1881..1985 M U
03.12.99 6983355 KUBAN KRASNODSR 1911..1979 M U

Country Date GRDC-
No.

River Station from - to D/M N/U

Sweden 02.02.00 6233250 HELGE AE TORSEBRO KRV 1908..1998 D N
02.02.00 6233220 TAENNDALSSJOEN TAENNDALEN 1928..1998 D N
02.02.00 6233440 NYKOEPINGSAEN HALLBOSJOEN 1933..1998 D N
02.02.00 6233700 MOAELVEN VAESTERSEL 1952..1998 D N
02.02.00 6233720 OEREAELVEN TORRBOELE 1949..1998 D N
02.02.00 6233850 KALIXAELVEN RAEKTFORS 1937..1998 D N
02.02.00 6233870 SANGISAELVEN KUKKASJAERVI 1923..1998 D N

Country Date GRDC-
No.

River Station from - to D/M N/U

USA 27.04.00 4147010 PENOBSCOT WEST ENFIELD, ME. 1903..1998 D U
27.04.00 4147050 KENNEBEC RIVER BINGHAM, ME. 1908..1998 D U
27.04.00 4147110 ANDROSCOGGIN

RIVER
NEAR AUBURN, ME. 1929..1998 D U

27.04.00 4147210 SACO RIVER NEAR CONWAY, N.H. 1904..1998 D U
27.04.00 4147310 LAMPREY RIVER NEAR NEWMARKET,

N.H.
1935..1998 D U

27.04.00 4147380 MERRIMACK LOWELL, MASS. 1924..1997 D U
27.04.00 4147410 BRANCH RIVER FORESTDALE, R.I. 1940..1997 D U
27.04.00 4147440 PAWCATUCK RIVER WESTERLY, R.I. 1941..1997 D U
27.04.00 4147450 SHETUCKET RIVER NEAR WILLIMANTIC,

CONN.
1929..1998 D U

27.04.00 4147470 WEST BRANCH
WESTFIELD RIVER

HUNTINGTON, MASS. 1936..1997 D U

27.04.00 4147460 CONNECTICUT THOMPSONVILLE,
CONN.

1929..1998 D U

27.04.00 4147480 FARMINGTON RIVER RAINBOW, CONN. 1929..1988 D U
27.04.00 4147490 HOUSATONIC RIVER STEVENSON, CONN. 1929..1998 D U
27.04.00 4147500 HUDSON GREEN ISLAND, N.Y. 1947..1998 D U
27.04.00 4147510 WALLKILL RIVER GARDINER, N.Y. 1925..1998 D U
27.04.00 4147540 SADDLE RIVER LODI, N.J. 1924..1998 D U
27.04.00 4147600 DELAWARE TRENTON, N.J. 1913..1998 D U
27.04.00 4147650 SCHUYLKILL RIVER POTTSTOWN, PA. 1928..1998 D U
27.04.00 4147810 CHOPTANK RIVER NEAR GREENSBORO,

MD.
1948..1998 D U

27.04.00 4147700 SUSQUEHANNA HARRISBURG, PA. 1900..1998 D U
27.04.00 4148050 JAMES RICHMOND, VA. 1935..1998 D U
27.04.00 4148090 ROANOKE ROANOKE RAPIDS, N.C. 1912..1998 D U
27.04.00 4148110 TAR RIVER TARBORO, N.C. 1900..1998 D U
27.04.00 4148210 DEEP RIVER MONCURE, N.C. 1931..1998 D U
27.04.00 4148230 CAPE FEAR LILLINGTON, N.C. 1924..1998 D U
27.04.00 4148300 PEE DEE PEE DEE, S.C. 1939..1998 D U
27.04.00 4148310 LITTLE PEE DEE RIVER GALIVANTS FERRY,

S.C.
1942..1998 D U

27.04.00 4148410 BROAD RIVER NEAR CARLISLE, S.C. 1939..1998 D U
27.04.00 4148650 SAVANNAH CLYO, GA. 1930..1998 D U
27.04.00 4148610 OGEECHEE RIVER NEAR EDEN, GA. 1938..1998 D U
27.04.00 4148720 ALTAMAHA DOCTORTOWN, GA. 1932..1998 D U
27.04.00 4148750 SATILLA RIVER ATKINSON, GA. 1931..1998 D U
27.04.00 4148850 ST.JOHNS DELAND, FLA. 1934..1996 D U
27.04.00 4148950 FISHEATING CREEK PALMDALE, FLA. 1932..1996 D U
27.04.00 4149950 PEACE RIVER ARCADIA, FLA. 1932..1998 D U
27.04.00 4149910 ALAFIA RIVER LITHIA, FLA. 1933..1998 D U
27.04.00 4149850 WITHLACOOCHEE

RIVER
NEAR HOLDER, FLA. 1929..1996 D U

27.04.00 4149780 SUWANNEE BRANFORD, FLA. 1932..1998 D U
27.04.00 4149810 SANTA FE RIVER NEAR FORT WHITE,

FLA.
1928..1998 D U

27.04.00 4149710 OCHLOCKONEE RIVER NEAR HAVANA, FLA. 1927..1998 D U
27.04.00 4149630 APALACHICOLA CHATTAHOOCHEE,

FLA.
1929..1998 D U

27.04.00 4149610 CHIPOLA RIVER NEAR ALTHA, FLA. 1922..1998 D U
27.04.00 4149510 YELLOW RIVER MILLIGAN, FLA. 1939..1998 D U
27.04.00 4149420 ESCAMBIA CENTURY, FLA. 1935..1998 D U
27.04.00 4149400 ALABAMA CLAIBORNE, ALA. 1931..1975 D U
27.04.00 4149310 CHICKASAW CREEK NEAR KUSHLA, ALA. 1952..1998 D U
27.04.00 4149300 PASCAGOULA MERRILL, MISS. 1931..1998 D U
27.04.00 4149120 PEARL BOGALUSA, LA. 1939..1997 D U
27.04.00 4149110 BOGUE CHITTO NEAR BUSH, LA. 1938..1997 D U
27.04.00 4123850 LITTLE COAL RIVER DANVILLE, W.VA. 1931..1984 D U
27.04.00 4123810 TUG FORK LITWAR, W.VA. 1931..1984 D U
27.04.00 4123550 LITTLE MIAMI RIVER NEAR SPRING VALLEY,

OHIO
1969..1983 D U

27.04.00 4123510 WHITEWATER RIVER NEAR ALPINE, IND. 1929..1999 D U
27.04.00 4123300 OHIO LOUISVILLE, KY. 1928..1998 D U
27.04.00 4123310 MUSCATATUCK RIVER NEAR DEPUTY, IND. 1949..1999 D U
27.04.00 4123130 WABASH MOUNT CARMEL, ILL. 1928..1999 D U
27.04.00 4123120 BONPAS CREEK BROWNS, ILL. 1917..1998 D U
27.04.00 4123140 BIG CREEK NEAR WADESVILLE,

IND.
1966..1999 D U

27.04.00 4123110 LITTLE WABASH RIVER BELOW CLAY CITY, ILL. 1915..1998 D U
27.04.00 4123100 SKILLET FORK NEAR IUKA, ILL. 1966..1982 D U
27.04.00 4123090 SKILLET FORK WAYNE CITY, ILL. 1909..1998 D U
27.04.00 4123080 CUMBERLAND GRAND RIVERS, KY. 1997..1997 D U
27.04.00 4123050 OHIO METROPOLIS, ILL. 1936..1998 D U
27.04.00 4132010 PIGEON RIVER MIDDLE FALLS NEAR

GRAND PORTAGE,
MINN.

1924..1998 D U

27.04.00 4132300 BAD RIVER NEAR ODANAH, WIS. 1915..1998 D U
27.04.00 4132900 TAHQUAMENON RIVER NEAR PARADISE, MICH. 1954..1998 D U
27.04.00 4133100 FORD RIVER NEAR HYDE, MICH. 1955..1998 D U
27.04.00 4133200 FOX RIVER RAPID CROCHE DAM

NEAR WRIGHTSTOWN,
WIS.

1918..1998 D U

27.04.00 4133300 MILWAUKEE RIVER MILWAUKEE, WIS. 1915..1998 D U
27.04.00 4133550 ELKHART RIVER GOSHEN, IND. 1932..1999 D U
27.04.00 4133750 GRAND GRAND RAPIDS, MICH. 1902..1998 D U
27.04.00 4133800 MANISTEE RIVER NEAR SHERMAN, MICH. 1904..1998 D U
27.04.00 4134500 SHIAWASSEE RIVER OWOSSO, MICH. 1932..1998 D U
27.04.00 4134600 CASS RIVER CASS CITY, MICH. 1948..1997 D U
27.04.00 4134350 CHIPPEWA RIVER NEAR MOUNT

PLEASANT, MICH.
1931..1998 D U

27.04.00 4135100 RIVER RAISIN NEAR MONROE, MICH. 1938..1998 D U
27.04.00 4135200 MAUMEE WATERVILLE, OHIO 1900..1998 D U
27.04.00 4135215 SANDUSKY RIVER NEAR MEXICO, OHIO 1924..1982 D U
27.04.00 4135210 SANDUSKY RIVER NEAR FREMONT, OHIO 1924..1998 D U
27.04.00 4135800 CATTARAUGUS CREEK GOWANDA, N.Y. 1940..1998 D U
27.04.00 4136300 GENESEE RIVER ROCHESTER, N.Y. 1905..1998 D U
27.04.00 4143550 ST.LAWRENCE CORNWALL(ONTARIO),

NEAR MASSENA, N.Y.
1936..1998 D U

27.04.00 4143500 ST. REGIS RIVER BRASHER CENTER,
N.Y.

1911..1998 D U

27.04.00 4143710 SARANAC RIVER PLATTSBURGH, N.Y. 1904..1998 D U
27.04.00 4143750 OTTER CREEK MIDDLEBURY, VT. 1911..1998 D U
27.04.00 4143770 LAMOILLE RIVER EAST GEORGIA, VT. 1930..1998 D U
27.04.00 4143790 MISSISQUOI RIVER NEAR EAST 1916..1998 D U

BERKSHIRE, VT.
27.04.00 4113300 RED RIVER OF THE

NORTH
GRAND FORKS, N.D. 1904..1998 D U

27.04.00 4113900 KAWISHIWI RIVER NEAR ELY, MINN. 1967..1998 D U
27.04.00 4113600 LITTLE FORK RIVER LITTLEFORK, MINN. 1912..1998 D U
27.04.00 4119100 MISSISSIPPI ST.PAUL 1901..1941 D U
27.04.00 4119650 MISSISSIPPI CLINTON, IOWA 1900..1998 D U
27.04.00 4119600 DES PLAINES RIVER NEAR GURNEE, ILL. 1946..1998 D U
27.04.00 4119800 MISSISSIPPI ALTON, ILL. 1934..1987 D U
27.04.00 4120900 MISSOURI CULBERTSON, MONT. 1942..1998 D U
27.04.00 4120950 YELLOWSTONE SIDNEY, MONT. 1911..1998 D U
27.04.00 4121800 MISSOURI YANKTON, S.D. 1931..1995 D U
27.04.00 4122600 PLATTE LOUISVILLE, NEBR. 1954..1998 D U
27.04.00 4122650 MISSOURI NEBRASKA CITY, NEBR. 1930..1998 D U
27.04.00 4122700 KANSAS DESOTO, KANS. 1918..1998 D U
27.04.00 4122710 KANSAS BONNER SPRINGS,

KANS.
1918..1973 D U

27.04.00 4122900 MISSOURI HERMANN, MO. 1929..1998 D U
27.04.00 4125900 WHITE DEVALLS BLUFF, ARK. 1950..1998 D U
27.04.00 4125500 ARKANSAS TULSA, OKLA. 1926..1998 D U
27.04.00 4125550 CANADIAN WHITEFIELD, OKLA. 1939..1998 D U
27.04.00 4125800 ARKANSAS LITTLE ROCK, ARK. 1928..1970 D U
27.04.00 4127800 MISSISSIPPI VICKSBURG, MISS. 1932..1998 D U
27.04.00 4127910 HOMOCHITTO RIVER ROSETTA, MISS. 1952..1998 D U
27.04.00 4127920 BUFFALO RIVER NEAR WOODVILLE,

MISS.
1943..1998 D U

27.04.00 4126800 RED ALEXANDRIA, LA. 1983..1983 D U
27.04.00 4127950 TICKFAW RIVER HOLDEN, LA. 1941..1997 D U
27.04.00 4127940 AMITE RIVER NEAR DARLINGTON,

LA.
1951..1997 D U

27.04.00 4150850 BAYOU NEZPIQUE NEAR BASILE, LA. 1939..1997 D U
27.04.00 4150600 TRINITY ROMAYOR, TEX. 1925..1998 D U
27.04.00 4150250 PALUXY RIVER GLEN ROSE, TEX. 1924..1998 D U
27.04.00 4150500 BRAZOS RICHMOND, TEX. 1903..1998 D U
27.04.00 4150450 COLORADO WHARTON, TEX. 1939..1998 D U
27.04.00 4150320 SANDIES CREEK NEAR WESTHOFF, TEX. 1931..1998 D U
27.04.00 4150280 NUECES MATHIS, TEX. 1940..1998 D U
27.04.00 4151300 DELAWARE RIVER NEAR RED BLUFF, N.M. 1938..1997 D U
27.04.00 4152550 GREEN GREEN RIVER, UTAH 1906..1998 D U
27.04.00 4152450 COLORADO LEES FERRY, ARIZ. 1922..1998 D U
27.04.00 4152500 SAN PEDRO RIVER PALOMINAS, ARIZ. 1931..1998 D U
27.04.00 4118900 THOMAS FORK NEAR WYOMING-IDAHO

STATE LINE
1950..1992 D U

27.04.00 4118800 SEVIER RIVER HATCH, UTAH 1915..1998 D U
27.04.00 4118850 SEVIER RIVER JUAB, UTAH 1912..1998 D U
27.04.00 4118300 PALM CANYON CREEK NEAR PALM SPRINGS,

CALIF.
1931..1998 D U

27.04.00 4118310 DEEP CREEK NEAR PALM DESERT,
CALIF.

1963..1998 D U

27.04.00 4118220 BIG ROCK CREEK NEAR VALYERMO,
CALIF.

1924..1998 D U

27.04.00 4118200 OAK CREEK NEAR MOJAVE, CALIF. 1958..1986 D U
27.04.00 4118100 WEST FORK CARSON

RIVER
WOODFORDS, CALIF. 1901..1998 D U

27.04.00 4118440 HUMBOLDT IMLAY, NEV. 1936..1998 D U
27.04.00 4118450 EAST FORK QUINN

RIVER
NEAR MC DERMITT,
NEV.

1949..1981 D U

27.04.00 4118400 SILVIES RIVER NEAR BURNS, OREG. 1904..1991 D U
27.04.00 4118420 DONNER UND BLITZEN

RIVER
NEAR FRENCHGLEN,
OREG.

1912..1998 D U

27.04.00 4146950 SANTA MARIA CREEK NEAR RAMONA, CALIF. 1913..1998 D U
27.04.00 4146910 WEST FORK SAN LUIS

REY RIVER
NEAR WARNER
SPRINGS, CALIF.

1914..1986 D U

27.04.00 4146710 LOCKWOOD CREEK GORGE NEAR
STAUFFER, CALIF.

1972..1981 D U

27.04.00 4146630 SANTA CRUZ CREEK NEAR SANTA YNEZ,
CALIF.

1942..1998 D U

27.04.00 4146610 SISQUOC RIVER NEAR SISQUOC, CALIF. 1930..1998 D U
27.04.00 4146320 SAN LORENZO CREEK BL BITTERWATER

CREEK NEAR KING
CITY,CAL.

1959..1998 D U

27.04.00 4146310 SAN GREGORIO CREEK SAN GREGORIO, CALIF. 1970..1994 D U
27.04.00 4146340 COYOTE CREEK NEAR GILROY, CALIF. 1961..1982 D U
27.04.00 4146330 ARROYO HONDO NEAR SAN JOSE,

CALIF.
1969..1998 D U

27.04.00 4146350 ARROYO VALLE BELOW LANG CANYON
NEAR LIVERMORE,
CALIF.

1964..1998 D U

27.04.00 4146380 CLAVEY RIVER NEAR BUCK
MEADOWS, CALIF.

1960..1995 D U

27.04.00 4146360 SAN JOAQUIM VERNALIS, CALIF. 1924..1998 D U
27.04.00 4146300 MARSH CREEK NEAR BYRON, CALIF. 1954..1983 D U
27.04.00 4146280 SACRAMENTO SACRAMENTO, CALIF. 1949..1979 D U
27.04.00 4146250 NORTH FORK CACHE

CREEK
HOUGH SPRING NEAR
CLEARLAKE OAKS,
CALIF.

1972..1998 D U

27.04.00 4146230 NAVARRO RIVER NEAR NAVARRO,
CALIF.

1951..1998 D U

27.04.00 4146200 MIDDLE FORK EEL
RIVER

NEAR DOS RIOS, CALIF. 1966..1998 D U

27.04.00 4146180 EEL RIVER SCOTIA, CALIF. 1911..1998 D U
27.04.00 4146120 REDWOOD CREEK ORICK, CALIF. 1912..1998 D U
27.04.00 4146110 KLAMATH KLAMATH, CALIF. 1911..1998 D U
27.04.00 4146100 SMITH RIVER NEAR CRESCENT CITY,

CALIF.
1932..1998 D U

27.04.00 4145150 SATSOP RIVER NEAR SATSOP, WASH. 1930..1998 D U
27.04.00 4145120 QUINAULT RIVER QUINAULT LAKE,

WASH.
1912..1998 D U

27.04.00 4145100 HOH RIVER U.S. HIGHWAY 101
NEAR FORKS, WASH.

1961..1998 D U

27.04.00 4145200 MIDDLE FORK
SNOQUALMIE RIVER

NEAR TANNER, WASH. 1962..1998 D U

27.04.00 4145300 THUNDER CREEK NEAR NEWHALEM,
WASH.

1931..1998 D U

27.04.00 4116170 EAGLE CREEK ABOVE SKULL CROSS
NEAR NEW BRIDGE,
OREG.

1958..1997 D U

27.04.00 4116150 MINAM RIVER MINAM, OREG. 1913..1998 D U
27.04.00 4116180 SNAKE RIVER CLARKSTON, WASH. 1916..1973 D U
27.04.00 4115200 COLUMBIA THE DALLES, OREG. 1900..1998 D U
27.04.00 4115100 WILLAMETTE SALEM, OREG. 1910..1998 D U
27.04.00 4115080 COWLITZ CASTLE ROCK, WASH. 1927..1997 D U
27.04.00 4145700 UMPQUA ELKTON, OREG. 1906..1998 D U
27.04.00 4145900 ROGUE AGNESS, OREG. 1961..1998 D U
27.04.00 4204900 STIKINE NEAR WRANGELL 1977..1998 D U
27.04.00 4102700 COPPER CHITINA, ALAS. 1956..1990 D U
27.04.00 4102050 ALSEK RIVER NEAR YAKUTAT 1992..1998 D U
27.04.00 4102710 COPPER NEAR CORDOVA, ALAS. 1989..1994 D U
27.04.00 4102450 TALKEETNA RIVER NEAR TALKEETNA,

ALAS.
1965..1998 D U

27.04.00 4102810 SUSITNA SUNSHINE 1982..1986 D U
27.04.00 4102800 SUSITNA SUSITNA STATION 1975..1993 D U
27.04.00 4102110 KUSKOKWIM MCGRATH 1964..1973 D U
27.04.00 4102100 KUSKOKWIM CROOKED CREEK,

ALAS.
1952..1998 D U

27.04.00 4103800 YUKON RIVER EAGLE 1951..1998 D U
27.04.00 4103700 PORCUPINE RIVER FORT YUKON, ALAS. 1965..1979 D U
27.04.00 4103550 YUKON NEAR STEVENS

VILLAGE
1977..1998 D U

27.04.00 4103520 YUKON RAMPART 1956..1967 D U
27.04.00 4103750 TANANA TANACROSS, ALAS. 1954..1990 D U
27.04.00 4103610 TANANA BIG DELTA 1949..1957 D U
27.04.00 4103650 SALCHA RIVER NEAR SALCHAKET,

ALAS.
1949..1998 D U

27.04.00 4103630 CHENA RIVER FAIRBANKS, ALAS. 1949..1998 D U
27.04.00 4103600 TANANA NENANA, ALAS. 1963..1998 D U
27.04.00 4103450 YUKON RUBY, ALAS. 1957..1978 D U
27.04.00 4103500 KOYUKUK HUGHES, ALAS. 1960..1982 D U
27.04.00 4103300 YUKON KALTAG, ALAS. 1957..1966 D U
27.04.00 4103200 YUKON PILOT STATION 1976..1996 D U
27.04.00 4101800 NOATAK NOATAK 1966..1966 D U
27.04.00 4101500 COLVILLE NUIQSUT .. D U
27.04.00 5171200 EAST BRANCH OF NF

WAILUA RIVER
NEAR LIHUE 1913..1996 D U

27.04.00 5171100 WAINIHA RIVER NEAR HANALEI 1953..1996 D U
27.04.00 5171400 KALIHI STREAM KALIHI 1963..1996 D U
27.04.00 5171300 KAMANANUI STREAM MAUNAWAI 1959..1996 D U
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27.04.00 5171500 HALAWA STREAM NEAR HALAWA 1918..1996 D U
14.11.00 4147010 PENOBSCOT WEST ENFIELD, ME. 1999..1999 D U
14.11.00 4147110 ANDROSCOGGIN

RIVER
NEAR AUBURN, ME. 1999..1999 D U

14.11.00 4147010 PENOBSCOT WEST ENFIELD, ME. 1999..1999 D U
14.11.00 4147050 KENNEBEC RIVER BINGHAM, ME. 1999..1999 D U
14.11.00 4147110 ANDROSCOGGIN

RIVER
NEAR AUBURN, ME. 1999..1999 D U

14.11.00 4147210 SACO RIVER NEAR CONWAY, N.H. 1999..1999 D U
14.11.00 4147310 LAMPREY RIVER NEAR NEWMARKET,

N.H.
1999..1999 D U

14.11.00 4147380 MERRIMACK LOWELL, MASS. 1999..1999 D U
14.11.00 4147410 BRANCH RIVER FORESTDALE, R.I. 1999..1999 D U
14.11.00 4147440 PAWCATUCK RIVER WESTERLY, R.I. 1999..1999 D U
14.11.00 4147450 SHETUCKET RIVER NEAR WILLIMANTIC,

CONN.
1999..1999 D U

14.11.00 4147470 WEST BRANCH
WESTFIELD RIVER

HUNTINGTON, MASS. 1999..1999 D U

14.11.00 4147460 CONNECTICUT THOMPSONVILLE,
CONN.

1999..1999 D U

14.11.00 4147490 HOUSATONIC RIVER STEVENSON, CONN. 1999..1999 D U
14.11.00 4147010 PENOBSCOT WEST ENFIELD, ME. 1998..1999 D U
14.11.00 4147050 KENNEBEC RIVER BINGHAM, ME. 1998..1999 D U
14.11.00 4147110 ANDROSCOGGIN

RIVER
NEAR AUBURN, ME. 1998..1999 D U

14.11.00 4147210 SACO RIVER NEAR CONWAY, N.H. 1998..1999 D U
14.11.00 4147310 LAMPREY RIVER NEAR NEWMARKET,

N.H.
1998..1999 D U

14.11.00 4147380 MERRIMACK LOWELL, MASS. 1998..1999 D U
14.11.00 4147410 BRANCH RIVER FORESTDALE, R.I. 1998..1999 D U
14.11.00 4147440 PAWCATUCK RIVER WESTERLY, R.I. 1998..1999 D U
14.11.00 4147450 SHETUCKET RIVER NEAR WILLIMANTIC,

CONN.
1998..1999 D U

14.11.00 4147470 WEST BRANCH
WESTFIELD RIVER

HUNTINGTON, MASS. 1998..1999 D U

14.11.00 4147460 CONNECTICUT THOMPSONVILLE,
CONN.

1998..1999 D U

14.11.00 4147490 HOUSATONIC RIVER STEVENSON, CONN. 1998..1999 D U
14.11.00 4147500 HUDSON GREEN ISLAND, N.Y. 1999..1999 D U
14.11.00 4147510 WALLKILL RIVER GARDINER, N.Y. 1998..1999 D U
14.11.00 4147650 SCHUYLKILL RIVER POTTSTOWN, PA. 1998..1999 D U
14.11.00 4147810 CHOPTANK RIVER NEAR GREENSBORO,

MD.
1998..1999 D U

14.11.00 4148050 JAMES RICHMOND, VA. 1998..1999 D U
14.11.00 4148090 ROANOKE ROANOKE RAPIDS, N.C. 1998..1999 D U
14.11.00 4148210 DEEP RIVER MONCURE, N.C. 1998..1999 D U
14.11.00 4148230 CAPE FEAR LILLINGTON, N.C. 1998..1999 D U
14.11.00 4148850 ST.JOHNS DELAND, FLA. 1998..1999 D U
14.11.00 4148950 FISHEATING CREEK PALMDALE, FLA. 1998..1999 D U
14.11.00 4149850 WITHLACOOCHEE

RIVER
NEAR HOLDER, FLA. 1998..1999 D U

14.11.00 4149780 SUWANNEE BRANFORD, FLA. 1998..1999 D U
14.11.00 4149810 SANTA FE RIVER NEAR FORT WHITE,

FLA.
1998..1999 D U

14.11.00 4149710 OCHLOCKONEE RIVER NEAR HAVANA, FLA. 1998..1999 D U
14.11.00 4149630 APALACHICOLA CHATTAHOOCHEE,

FLA.
1998..1999 D U

14.11.00 4149610 CHIPOLA RIVER NEAR ALTHA, FLA. 1998..1999 D U
14.11.00 4149420 ESCAMBIA CENTURY, FLA. 1998..1999 D U
14.11.00 4149310 CHICKASAW CREEK NEAR KUSHLA, ALA. 1998..1999 D U
14.11.00 4149300 PASCAGOULA MERRILL, MISS. 1998..1999 D U
14.11.00 4123510 WHITEWATER RIVER NEAR ALPINE, IND. 1998..1999 D U
14.11.00 4123300 OHIO LOUISVILLE, KY. 1998..1999 D U
14.11.00 4123310 MUSCATATUCK RIVER NEAR DEPUTY, IND. 1998..1999 D U
14.11.00 4123130 WABASH MOUNT CARMEL, ILL. 1998..1999 D U
14.11.00 4123120 BONPAS CREEK BROWNS, ILL. 1998..1999 D U
14.11.00 4123140 BIG CREEK NEAR WADESVILLE,

IND.
1998..1999 D U

14.11.00 4123110 LITTLE WABASH RIVER BELOW CLAY CITY, ILL. 1998..1999 D U
14.11.00 4123090 SKILLET FORK WAYNE CITY, ILL. 1998..1999 D U
14.11.00 4123050 OHIO METROPOLIS, ILL. 1998..1999 D U
14.11.00 4132010 PIGEON RIVER MIDDLE FALLS NEAR

GRAND PORTAGE,
MINN.

1998..1999 D U

14.11.00 4132900 TAHQUAMENON RIVER NEAR PARADISE, MICH. 1998..1999 D U
14.11.00 4133100 FORD RIVER NEAR HYDE, MICH. 1998..1999 D U
14.11.00 4133550 ELKHART RIVER GOSHEN, IND. 1998..1999 D U
14.11.00 4133750 GRAND GRAND RAPIDS, MICH. 1998..1999 D U
14.11.00 4133800 MANISTEE RIVER NEAR SHERMAN, MICH. 1998..1999 D U
14.11.00 4134500 SHIAWASSEE RIVER OWOSSO, MICH. 1998..1999 D U
14.11.00 4134350 CHIPPEWA RIVER NEAR MOUNT

PLEASANT, MICH.
1998..1999 D U

14.11.00 4135100 RIVER RAISIN NEAR MONROE, MICH. 1998..1999 D U
14.11.00 4135200 MAUMEE WATERVILLE, OHIO 1998..1999 D U
14.11.00 4135210 SANDUSKY RIVER NEAR FREMONT, OHIO 1998..1999 D U
14.11.00 4136300 GENESEE RIVER ROCHESTER, N.Y. 1998..1999 D U
14.11.00 4143550 ST.LAWRENCE CORNWALL(ONTARIO),

NEAR MASSENA, N.Y.
1998..1999 D U

14.11.00 4143500 ST. REGIS RIVER BRASHER CENTER,
N.Y.

1998..1999 D U

14.11.00 4143710 SARANAC RIVER PLATTSBURGH, N.Y. 1998..1999 D U
14.11.00 4143750 OTTER CREEK MIDDLEBURY, VT. 1998..1999 D U
14.11.00 4143770 LAMOILLE RIVER EAST GEORGIA, VT. 1998..1999 D U
14.11.00 4143790 MISSISQUOI RIVER NEAR EAST

BERKSHIRE, VT.
1998..1999 D U

14.11.00 4113900 KAWISHIWI RIVER NEAR ELY, MINN. 1998..1999 D U
14.11.00 4113600 LITTLE FORK RIVER LITTLEFORK, MINN. 1998..1999 D U
14.11.00 4119650 MISSISSIPPI CLINTON, IOWA 1998..1999 D U
14.11.00 4119600 DES PLAINES RIVER NEAR GURNEE, ILL. 1998..1999 D U
14.11.00 4120900 MISSOURI CULBERTSON, MONT. 1998..1999 D U
14.11.00 4122600 PLATTE LOUISVILLE, NEBR. 1998..1999 D U
14.11.00 4122650 MISSOURI NEBRASKA CITY, NEBR. 1998..1999 D U
14.11.00 4122700 KANSAS DESOTO, KANS. 1998..1999 D U
14.11.00 4125900 WHITE DEVALLS BLUFF, ARK. 1998..1999 D U
14.11.00 4125500 ARKANSAS TULSA, OKLA. 1998..1999 D U
14.11.00 4125550 CANADIAN WHITEFIELD, OKLA. 1998..1999 D U
14.11.00 4127910 HOMOCHITTO RIVER ROSETTA, MISS. 1998..1999 D U
14.11.00 4150700 SABINE RULIFF, TEX. 1998..1999 D U
14.11.00 4150680 NECHES EVADALE, TEX. 1998..1999 D U
14.11.00 4150600 TRINITY ROMAYOR, TEX. 1998..1999 D U
14.11.00 4150250 PALUXY RIVER GLEN ROSE, TEX. 1998..1999 D U
14.11.00 4150500 BRAZOS RICHMOND, TEX. 1998..1999 D U
14.11.00 4150450 COLORADO WHARTON, TEX. 1998..1999 D U
14.11.00 4150320 SANDIES CREEK NEAR WESTHOFF, TEX. 1998..1999 D U
14.11.00 4150280 NUECES MATHIS, TEX. 1998..1999 D U
14.11.00 4151300 DELAWARE RIVER NEAR RED BLUFF, N.M. 1998..1999 D U
14.11.00 4152450 COLORADO LEES FERRY, ARIZ. 1998..1999 D U
14.11.00 4152500 SAN PEDRO RIVER PALOMINAS, ARIZ. 1998..1999 D U
14.11.00 4118300 PALM CANYON CREEK NEAR PALM SPRINGS,

CALIF.
1998..1999 D U

14.11.00 4118310 DEEP CREEK NEAR PALM DESERT,
CALIF.

1998..1999 D U

14.11.00 4118220 BIG ROCK CREEK NEAR VALYERMO,
CALIF.

1998..1999 D U

14.11.00 4118420 DONNER UND BLITZEN
RIVER

NEAR FRENCHGLEN,
OREG.

1998..1999 D U

14.11.00 4146950 SANTA MARIA CREEK NEAR RAMONA, CALIF. 1998..1999 D U
14.11.00 4146630 SANTA CRUZ CREEK NEAR SANTA YNEZ,

CALIF.
1998..1999 D U

14.11.00 4146610 SISQUOC RIVER NEAR SISQUOC, CALIF. 1998..1999 D U
14.11.00 4146320 SAN LORENZO CREEK BL BITTERWATER

CREEK NEAR KING
CITY,CAL.

1998..1999 D U

14.11.00 4146330 ARROYO HONDO NEAR SAN JOSE,
CALIF.

1998..1999 D U

14.11.00 4146350 ARROYO VALLE BELOW LANG CANYON
NEAR LIVERMORE,
CALIF.

1998..1999 D U

14.11.00 4146360 SAN JOAQUIM VERNALIS, CALIF. 1998..1999 D U
14.11.00 4146250 NORTH FORK CACHE

CREEK
HOUGH SPRING NEAR
CLEARLAKE OAKS,
CALIF.

1998..1999 D U

14.11.00 4146230 NAVARRO RIVER NEAR NAVARRO,
CALIF.

1998..1999 D U

14.11.00 4146200 MIDDLE FORK EEL
RIVER

NEAR DOS RIOS, CALIF. 1998..1999 D U

14.11.00 4146120 REDWOOD CREEK ORICK, CALIF. 1998..1999 D U

14.11.00 4146110 KLAMATH KLAMATH, CALIF. 1998..1999 D U
14.11.00 4146100 SMITH RIVER NEAR CRESCENT CITY,

CALIF.
1998..1999 D U

14.11.00 4145150 SATSOP RIVER NEAR SATSOP, WASH. 1998..1999 D U
14.11.00 4145120 QUINAULT RIVER QUINAULT LAKE,

WASH.
1998..1999 D U

14.11.00 4145100 HOH RIVER U.S. HIGHWAY 101
NEAR FORKS, WASH.

1998..1999 D U

14.11.00 4145200 MIDDLE FORK
SNOQUALMIE RIVER

NEAR TANNER, WASH. 1998..1999 D U

14.11.00 4145300 THUNDER CREEK NEAR NEWHALEM,
WASH.

1998..1999 D U

14.11.00 4116150 MINAM RIVER MINAM, OREG. 1998..1999 D U
14.11.00 4115200 COLUMBIA THE DALLES, OREG. 1998..1999 D U
14.11.00 4115100 WILLAMETTE SALEM, OREG. 1998..1999 D U
14.11.00 4115080 COWLITZ CASTLE ROCK, WASH. 1998..1999 D U
14.11.00 4145700 UMPQUA ELKTON, OREG. 1998..1999 D U
14.11.00 4145900 ROGUE AGNESS, OREG. 1998..1999 D U
14.11.00 4102450 TALKEETNA RIVER NEAR TALKEETNA,

ALAS.
1998..1999 D U

14.11.00 4102100 KUSKOKWIM CROOKED CREEK,
ALAS.

1998..1999 D U

14.11.00 4103650 SALCHA RIVER NEAR SALCHAKET,
ALAS.

1998..1999 D U

14.11.00 4103630 CHENA RIVER FAIRBANKS, ALAS. 1998..1999 D U
14.11.00 4103600 TANANA NENANA, ALAS. 1998..1999 D U
14.11.00 4148090 ROANOKE ROANOKE RAPIDS, N.C. 1998..1999 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Russian
Fed.

15.8.2000 6970550 KULOY KULOY 1926..1962 M N

6.9.2000 2901190 KUVIVEM CHUVANSKOJE 1967..1984 M N
6.9.2000 2901195 YEROPOL CHUVANSKOJE 1976..1984 M N
6.9.2000 2901202 ANADYR 3 KM UP UST'YA UT. 1974..1986 M N
6.9.2000 2901203 ANADYR LAMUTSKOJE 1978..1986 M N
6.9.2000 2901204 ANADYR BAZAKREPOST 1975..1986 M N
6.9.2000 2901205 MAYN VAEGI 1974..1986 M N
6.9.2000 2901210 TANURER TANURER 1976..1986 M N
6.9.2000 2903030 TRYR NEZJDANINSKOIE 1969..1984 M N
6.9.2000 2903035 VOST. HANDYGA ZAPA 1970..1978 M N
6.9.2000 2903040 BELAYA (HANDA) ATIRJAK 1948..1989 M N
6.9.2000 2903051 VITIM UST-ZAZA 1961..1984 M N
6.9.2000 2903052 VITIM ROMANOVKA 1944..1987 M N
6.9.2000 2903053 VITIM HULUGLI 1961..1987 M N
6.9.2000 2903054 VITIM KALAKAN 1953..1987 M N
6.9.2000 2903055 VITIM MNOGOOB. KOSA 1962..1978 M N
6.9.2000 2903056 VITIM SPITSYUNO 1976..1984 M N
6.9.2000 2903057 VITIM NILYATYU 1960..1976 M N
6.9.2000 2903058 KONDA KUANDA 1972..1984 M N
6.9.2000 2903059 VITIMKAN IVANOVSKY 1957..1987 M N
6.9.2000 2903060 NOTORA HAS-TOHTUR 1951..1989 M N
6.9.2000 2903070 ALLAKH-UN ALLAKH 1945..1989 M N
6.9.2000 2903071 ALLAKH-UN SELHOZ 1975..1984 M N
6.9.2000 2903081 UDOMA KURUN-TARGYUKHAH 1944..1989 M N
6.9.2000 2903085 UNGRA YUHTA 1976..1984 M N
6.9.2000 2903087 UCHUR CHULBU 1954..1989 M N
6.9.2000 2903090 MIL MONNUBUT 1957..1987 M N
6.9.2000 2903110 KALAR SREDNE KALAR 1964..1984 M N
6.9.2000 2903111 KALAR KATUGINO 1964..1984 M N
6.9.2000 2903115 SULBAN SULBAN 1961..1984 M N
6.9.2000 2903117 TULDUN TILIMSHA 1960..1987 M N
6.9.2000 2903120 KALAKAN KALAKAN 1953..1987 M N
6.9.2000 2903150 AMGA TERUT 1937..1989 M N
6.9.2000 2903151 AMGA AMGA 1939..1989 M N
18.5.2000 2903152 AMGA BUYAGA 1965..1984 M N
6.9.2000 2903210 CHINA TROITSKY 1958..1987 M N
6.9.2000 2903212 DJILINDA UST-DJILINDA 1961..1984 M N
6.9.2000 2903215 TSIPA Z. UJU 1961..1987 M N
6.9.2000 2903216 TSIPA KURORT BAUN 1960..1987 M N
6.9.2000 2903217 HOLOI MIHAILOVKA 1974..1976 M N
6.9.2000 2903218 ZAZA UST-ZAZA 1956..1987 M N
6.9.2000 2903220 AMALAT RASS 1963..1984 M N
6.9.2000 2903221 AMALAT UST 1952..1987 M N
6.9.2000 2903222 TSIPIKAN TSIPIKAN 1960..1987 M N
6.9.2000 2903225 MALY AMALAT MALY AMALAT 1959..1987 M N
6.9.2000 2903226 BAGDARIN BAGDARIN 1959..1987 M N
6.9.2000 2903230 KONDA ELKISER 1963..1984 M N
6.9.2000 2903235 KARENGA UST-KARENGA 1965..1984 M N
6.9.2000 2903236 KARENGA TUNGOKOCHEN 1955..1987 M N
6.9.2000 2903240 MUYA TAKSIMO 1965..1987 M N
6.9.2000 2903241 MUYAKAN LAPRO 1975..1984 M N
6.9.2000 2903245 MUDIRIKAN MOLODEZJNY 1979..1984 M N
6.9.2000 2903301 KIRENGA KARAM 1966..1984 M N
6.9.2000 2903305 KUNERMA KUNERMA 1978..1984 M N
6.9.2000 2903307 MINYA MINYA 1956..1987 M N
6.9.2000 2903310 BOLSHAYA TIRA TIRA 1957..1987 M N
6.9.2000 2903315 TAJURA TAJURA 1956..1987 M N
6.9.2000 2903320 POLOVINNAYA POLOVINNAYA 1941..1988 M N
6.9.2000 2903325 TUTURA GREHOVA 1936..1987 M N
6.9.2000 2903330 KUTA NOVO-ILINKA 1941..1987 M N
6.9.2000 2903331 KUTA MAKSIMOVO 1955..1987 M N
6.9.2000 2903335 KUPA MUKA 1956..1987 M N
6.9.2000 2903340 ILGA ZNAMENKA 1965..1984 M N
6.9.2000 2903343 TYPTA DALNEZAKORA 1964..1984 M N
6.9.2000 2903345 KULENGA BELOUSOVO 1958..1986 M N
6.9.2000 2903347 ANGA CHAPTYHOI 1970..1984 M N
6.9.2000 2903350 ILIKTA ILIKTA 1979..1984 M N
6.9.2000 2903351 ILIKTA BOL. TAREL 1956..1987 M N
6.9.2000 2903355 BIRULKA BIRULKA 1950..1987 M N
6.9.2000 2903357 MANZURKA ZUEVA 1953..1987 M N
6.9.2000 2903360 CHANCHUR CHANCHUR 1959..1986 M N
6.9.2000 2903401 TIMPTON UST-BARALAS 1955..1989 M N
6.9.2000 2903402 TIMPTON UST-TIMPTON 1952..1989 M N
6.9.2000 2903405 IENGRA ZOLOTINKA 1954..1989 M N
6.9.2000 2903407 CHULMAN CHULMAN 1949..1989 M N
6.9.2000 2903421 LENA CHANCHUR 1955..1986 M N
6.9.2000 2903422 LENA KACHUG 1936..1987 M N
6.9.2000 2903423 LENA ZJIGALOVO 1969..1976 M N
6.9.2000 2903424 LENA GRUZNOVKA 1936..1987 M N
6.9.2000 2903425 LENA UST-KUT 1936..1947 M N
6.9.2000 2903426 LENA ZMEINOVO 1936..1987 M N
6.9.2000 2903427 LENA KRESTOVSKI 1936..1989 M N
6.9.2000 2903428 LENA SOLYANKA 1936..1989 M N
6.9.2000 2903429 LENA TABAGA 1936..1989 M N
6.9.2000 2903431 LENA (BIKOVSKAYA) POLYARNAYA 1976..1987 M N
6.9.2000 2903432 BOLSHOI NIMNIR BOLSHOI NIMNIR 1948..1989 M N
6.9.2000 2903435 YAKOKIT YAKOKIT 1964..1984 M N
6.9.2000 2903455 SOBDOKH-MAYAN SOBOPOL 1976..1984 M N
6.9.2000 2903461 NUYA NAAHARA 1972..1984 M N
6.9.2000 2903470 SINYAYA PESCHANOYE 1944..1985 M N
6.9.2000 2903471 SINYAYA TONGULAH 1972..1984 M N
6.9.2000 2903473 MATTA BERDIGISTYAH 1975..1984 M N
6.9.2000 2903475 BOTOMA BROLOG 1936..1989 M N
6.9.2000 2903478 TAMMA YAATIR 1948..1987 M N
6.9.2000 2903479 TUOLBA ALEKSEIEVKA 1936..1989 M N
6.9.2000 2903480 OLEKMA KUDU-KEL 1936..1989 M N
6.9.2000 2903481 OLEKMA ENUKA 1976..1984 M N
6.9.2000 2903482 OLEKMA SREDNAYA OLEKMA 1957..1989 M N
6.9.2000 2903485 TUNGIR NIKOLAIEVKA 1958..1980 M N
6.9.2000 2903486 TUNGIR GULYA 1979..1984 M N
6.9.2000 2903487 BUGARIHTA TUPIK 1964..1984 M N
6.9.2000 2903488 NUKZJA LOPCHA 1963..1968 M N
6.9.2000 2903490 CHARA TOKKO 1936..1989 M N
6.9.2000 2903491 CHARA CHARA 1956..1989 M N
6.9.2000 2903493 TEENE (TYANYA) TYANYA 1973..1984 M N
6.9.2000 2903495 NAMANA MEIEMKIDE

(MYANKINDA)
1944..1989 M N

6.9.2000 2903496 BOLSHAYA
CHEREPANIHA

G/POST 1950..1989 M N

6.9.2000 2903497 BIRUK BIRUK 1950..1989 M N
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6.9.2000 2903498 BIRUK KILIER 1954..1989 M N
6.9.2000 2903600 ALDAN VERHOYANSKI

PEREVOZ
1942..1989 M N

6.9.2000 2903601 ALDAN OHOTSKY PEREVOZ 1936..1989 M N
6.9.2000 2903602 ALDAN UST-MIL 1936..1989 M N
6.9.2000 2903603 ALDAN UGINO 1973..1989 M N
6.9.2000 2903604 ALDAN TOMMOT 1936..1989 M N
6.9.2000 2903605 ALDAN SUON-TIIT 1951..1989 M N
6.9.2000 2903607 TANDA BYARIYA 1967..1984 M N
6.9.2000 2903610 BAIGA CHIMIRIKI 1959..1978 M N
6.9.2000 2903620 SUOLA BUDYAIDYAH 1950..1989 M N
6.9.2000 2903630 BOLSHOI PATOM PATOMA 1936..1989 M N
6.9.2000 2903640 NUYA KURUM 1936..1989 M N
6.9.2000 2903642 NUYA KOMAKA 1948..1989 M N
6.9.2000 2903645 HAMRA HAMRA 1965..1988 M N
6.9.2000 2903647 PELEDUI SOL'ZAVOD 1936..1987 M N
6.9.2000 2903650 MAMAKAN MAMAKAN 1981..1984 M N
6.9.2000 2903651 MAMAKAN TEL'MAMA 1962..1987 M N
6.9.2000 2903652 MAMAKAN TAJEZJNAYA 1964..1984 M N
6.9.2000 2903653 TEL'MAMA TEL'MAMA 1964..1984 M N
6.9.2000 2903654 MAMA LUGOVSKY 1970..1987 M N
6.9.2000 2903655 KONKUDERY KONKU 1955..1986 M N
6.9.2000 2903660 TOMPO TOPOLINYI 1975..1987 M N
6.9.2000 2903662 CHUYA CHUYA 1961..1984 M N
6.9.2000 2903663 BOLSHAYA CHUYA GOMO-CHUISKY 1961..1967 M N
6.9.2000 2903665 CHECHUI PUTSHINO 1959..1984 M N
6.9.2000 2903667 PILUDA ORLOVO 1978..1984 M N
6.9.2000 2903700 VILUI HATYRIK-HOMO 1936..1989 M N
6.9.2000 2903701 VILUI SUNTAR 1936..1989 M N
6.9.2000 2903702 VILUI SULDUKAR 1967..1984 M N
6.9.2000 2903703 VILUI CHERNYSHEVSKYI 1959..1989 M N
6.9.2000 2903704 VILUI UST-AMBARDAH 1965..1989 M N
6.9.2000 2903705 CHOROON-YUREH USTIE 1967..1984 M N
6.9.2000 2903707 TANGARY CHAY 1964..1984 M N
6.9.2000 2903710 TUNG UGULYATSY 1959..1989 M N
6.9.2000 2903715 ULAHAN-EDEK DALNY 1974..1984 M N
29.5.2000 2903720 MARKHA MALYKAI 1938..1989 M N
6.9.2000 2903721 MARKHA CUMPURUK 1954..1989 M N
6.9.2000 2903722 MARKHA SHALAGONTSY 1974..1984 M N
6.9.2000 2903725 CHILIE CHILIE 1964..1984 M N
6.9.2000 2903727 DALDYN NOVYI 1959..1978 M N
6.9.2000 2903728 MORKOKA HABARDINO 1973..1984 M N
6.9.2000 2903730 YUGYUATA YUGYUATA 1969..1984 M N
6.9.2000 2903732 OCHUGUI-BOTUOBUIA NOVY 1975..1984 M N
6.9.2000 2903735 OLGUIDAH MONTERSKI 1974..1984 M N
6.9.2000 2903740 CHONA UST-MARHAYA 1965..1973 M N
6.9.2000 2903741 CHONA CHONA 1974..1984 M N
6.9.2000 2903745 CHURKUO LAVINDA 1971..1974 M N
6.9.2000 2903750 BATYUR YASNYUI 1970..1984 M N
6.9.2000 2903760 ULAHAN-BOTUOBUIA TAS-YURYA 1964..1984 M N
6.9.2000 2903810 SUTAM SUTAM 1973..1984 M N
6.9.2000 2903811 NIZ. DJALINDA SOHA 1970..1984 M N
6.9.2000 2907005 DAVSHE DAVSHE 1951..1988 M N
6.9.2000 2907006 IRA IRA 1978..1984 M N
6.9.2000 2907007 ZGELTURA ZGELTURA 1978..1984 M N
6.9.2000 2907008 ULYIKCHIKAN ULYIKCHIKAN 1951..1986 M N
6.9.2000 2907010 BARGUZIN BARGUZIN 1936..1993 M N
6.9.2000 2907011 BARGUZIN MOGOI'TO 1948..1988 M N
6.9.2000 2907012 NESTERIKHA NESTERIKHA 1950..1988 M N
6.9.2000 2907013 URO BOL. URO 1951..1988 M N
6.9.2000 2907014 INAOPOS INAOPOS 1958..1987 M N
6.9.2000 2907015 SHAMANKA SHAMANKA 1952..1988 M N
6.9.2000 2907016 ARGADA ARGADA 1958..1988 M N
6.9.2000 2907018 MAKSIMIKHA MAKSIMIKHA 1955..1988 M N
6.9.2000 2907019 TURKA TURKA 1938..1988 M N
6.9.2000 2907020 UDA ULAN-UDE 1936..1993 M N
6.9.2000 2907021 UDA HORINSK 1942..1988 M N
6.9.2000 2907022 UDA UST'-AGITA 1955..1988 M N
6.9.2000 2907025 KUDUN HORINSK 1946..1986 M N
6.9.2000 2907026 KUDUN MIHAI'LOVKA 1955..1988 M N
6.9.2000 2907027 ONA ONINSKAYA 1943..1986 M N
6.9.2000 2907028 ONA NIZ. MAI'LA 1967..1984 M N
6.9.2000 2907030 KURBA NOVAYA KURBA 1946..1988 M N
6.9.2000 2907031 KURBA TAGDA 1957..1986 M N
6.9.2000 2907032 MALAYA KURBA MALAYA KURBA 1964..1984 M N
6.9.2000 2907033 KIZJINGA VOZNESENKA 1960..1988 M N
6.9.2000 2907035 KIKA KIKA 1959..1988 M N
6.9.2000 2907037 BOL. SUKHAYA BOL. SUKHAYA 1953..1988 M N
6.9.2000 2907038 ITANTSA ITANTSA 1960..1988 M N
6.9.2000 2907039 BRYANKA BRYANKA 1954..1981 M N
6.9.2000 2907040 KHILOK HAI'LASTUY 1936..1993 M N
6.9.2000 2907041 KHILOK KUNDALEI 1958..1993 M N
6.9.2000 2907042 KHILOK KHILOK 1936..1993 M N
29.5.2000 2907043 KHILOK MALETA 1936..1993 M N
6.9.2000 2907044 KHILOK MOGZON 1936..1988 M N
6.9.2000 2907045 KHILOK SOHONDO 1952..1988 M N
6.9.2000 2907046 HILA HILA 1979..1984 M N
6.9.2000 2907047 BLUDNAYA BLUDNAYA 1973..1984 M N
6.9.2000 2907048 MALETA MALETA 1954..1986 M N
6.9.2000 2907050 UNGO UNGO 1949..1988 M N
6.9.2000 2907052 BALYAGA BALYAGA 1957..1988 M N
6.9.2000 2907053 BALELA PETROVSK 1977..1984 M N
6.9.2000 2907060 CHIKOY POVOROT 1936..1993 M N
6.9.2000 2907061 CHIKOY GREMYACHKA 1942..1993 M N
6.9.2000 2907062 CHIKOY SEMIOZERJE 1980..1984 M N
6.9.2000 2907065 ASA ASA 1949..1988 M N
6.9.2000 2907067 YAMAROVKA KURORT YAMAROVKA 1965..1984 M N
6.9.2000 2907068 BUI BUI 1955..1988 M N
6.9.2000 2907069 GREMYACHKA GREMYACHKA 1946..1988 M N
6.9.2000 2907070 KATANTSA KATANTSA 1953..1988 M N
6.9.2000 2907071 HILKOTOI HILKOTOI 1953..1988 M N
6.9.2000 2907073 URLUK URLUK 1963..1984 M N
6.9.2000 2907075 KIRAN KIRAN 1963..1984 M N
6.9.2000 2907080 DZHIDA DZIDHA II 1939..1993 M N
6.9.2000 2907081 DZHIDA HAMNEI 1936..1988 M N
6.9.2000 2907085 TEMNIK TEMNIK 1939..1988 M N
6.9.2000 2907086 MODOI'KUL ZAKAMENSK 1976..1984 M N
6.9.2000 2907087 TSAKIRKA TSAKIRKA 1957..1988 M N
6.9.2000 2907105 BEZIMYANNAYA BEZIMYANNAYA 1959..1988 M N
6.9.2000 2907110 UTULIK UTULIK 1941..1988 M N
6.9.2000 2907115 KHARLAHTA KHARLAHTA 1974..1984 M N
6.9.2000 2907120 POKHABIHA POKHABIHA 1951..1987 M N
6.9.2000 2907125 SLUDYANKA SLUDYANKA 1961..1984 M N
6.9.2000 2907205 TOLBAZIKHA TOLBAZIKHA 1981..1984 M N
6.9.2000 2907210 MANTURIKHA MANTURIKHA 1940..1978 M N
6.9.2000 2907215 MYISOVKA MYISOVKA 1936..1988 M N
6.9.2000 2907220 HAMNEI HAMNEI 1971..1984 M N
6.9.2000 2907225 VYDRINAYA VYDRINAYA 1979..1984 M N
6.9.2000 2907227 SNEZNAYA SNEZNAYA 1936..1988 M N
6.9.2000 2907401 SELENGA KABANSK 1970..1993 M N
6.9.2000 2907402 SELENGA NOVOSELENGINSK 1936..1993 M N
6.9.2000 2907403 SELENGA NAUSHKI 1936..1993 M N
6.9.2000 2907410 KABAN'YA KABAN'YA 1962..1984 M N
6.9.2000 2907415 VILUIKA VILUIKA 1963..1984 M N
6.9.2000 2907420 BOL'SHAYA PEKROVSKOYE 1945..1988 M N
6.9.2000 2907422 ORONGOY ORONGOY 1937..1988 M N
6.9.2000 2907424 KUITUNKA KUITUNKA 1958..1988 M N
6.9.2000 2907426 KUPALEIKA KUPALEIKA 1978..1984 M N
6.9.2000 2907428 SUHARA SUHARA 1961..1984 M N
6.9.2000 2907910 HOLODNAYA HOLODNAYA 1955..1988 M N
6.9.2000 2907915 TYUYA TYUYA 1975..1984 M N
6.9.2000 2907920 GUODJOKIT GUODJOKIT 1949..1988 M N
6.9.2000 2907925 REL' BAIKALSKO'E 1953..1988 M N
6.9.2000 2907930 ANGA YELANTSY 1960..1988 M N
6.9.2000 2907935 BOGUL'DEYKA BOGUL'DEYKA 1952..1988 M N
6.9.2000 2907940 GOLOUSTNAYA GOLOUSTNAYA 1942..1988 M N
6.9.2000 2908010 BIRYUSA (ONA) PHEDINO 1937..1979 M N
6.9.2000 2908011 BIRYUSA (ONA) SHITKINO 1944..1987 M N
6.9.2000 2908012 BIRYUSA (ONA) BIRYUSINSK 1936..1987 M N

6.9.2000 2908013 BIRYUSA (ONA) SOLYANAYA 1961..1963 M N
6.9.2000 2908014 BIRYUSA (ONA) UST'-YAGA 1973..1984 M N
6.9.2000 2908015 BIRYUSA (ONA) NEROY 1959..1987 M N
6.9.2000 2908020 TAGUL TAGUL 1955..1987 M N
6.9.2000 2908023 BAI'RONOVKA BAI'RONOVKA 1946..1986 M N
6.9.2000 2908025 TOPOROK TOPOROK 1941..1987 M N
6.9.2000 2908028 GUTARA GUTARA 1959..1987 M N
6.9.2000 2908030 USOLKA USOLKA 1946..1987 M N
6.9.2000 2908035 MURMA MURMA 1964..1984 M N
6.9.2000 2908036 ABAN ABAN 1978..1984 M N
6.9.2000 2908037 POYMA NOVAYA POYMA 1951..1987 M N
6.9.2000 2908038 POYMA ABAKUMOVKA 1960..1987 M N
6.9.2000 2908039 TUMANSHAT TUMANSHAT 1963..1984 M N
6.9.2000 2908040 CHUKSHA CHUKSHA 1951..1987 M N
6.9.2000 2908050 TASEYEVA MASHUKOVKA 1936..1987 M N
6.9.2000 2908060 MURA IRBA 1957..1987 M N
6.9.2000 2908061 MURA CHERVYANKA 1980..1984 M N
6.9.2000 2908065 KARABULA KARABULA 1951..1987 M N
6.9.2000 2908070 MANZYA MANZYA 1964..1984 M N
6.9.2000 2908100 ANGARA TATARKA 1953..1987 M N
6.9.2000 2908101 ANGARA BOGUCHANY 1936..1987 M N
6.9.2000 2908102 ANGARA BRATSKAYA 1962..1987 M N
6.9.2000 2908103 ANGARA ANGARSK 1967..1979 M N
6.9.2000 2908104 ANGARA OSTROV UJNOST' 1970..1973 M N
6.9.2000 2908105 ANGARA IRKUTSKAYA GES 1958..1987 M N
6.9.2000 2908106 VERKH. ANGARA VERKHNAYA ZAIMKA 1939..1993 M N
6.9.2000 2908107 ANGARAKAN ANGARAKAN 1977..1984 M N
6.9.2000 2908108 ITYUKIT ITYUKIT 1977..1984 M N
6.9.2000 2908109 YANCHUI' YANCHUI' 1975..1984 M N
6.9.2000 2908120 ZALARI NOVOKUTSKI 1976..1979 M N
6.9.2000 2908125 IKEY IKEY 1952..1979 M N
6.9.2000 2908127 KIREY KIREY 1959..1987 M N
6.9.2000 2908128 KURZANKA KURZANKA 1950..1987 M N
6.9.2000 2908130 VIKHOREVKA KOBLYAKOVO 1955..1987 M N
6.9.2000 2908131 VIKHOREVKA KUZNETSOVKA 1969..1984 M N
6.9.2000 2908135 ADUCHANKA ADUCHANKA 1969..1984 M N
6.9.2000 2908140 BADARMA BADARMA 1975..1984 M N
6.9.2000 2908145 TUSHAMA TUSHAMA 1957..1986 M N
6.9.2000 2908147 YEDARMA YEDARMA 1976..1984 M N
6.9.2000 2908148 KATA KATA 1976..1984 M N
6.9.2000 2908150 IRKUT IRKUTSK 1936..1986 M N
6.9.2000 2908151 IRKUT TIBIL'TI 1955..1987 M N
6.9.2000 2908152 IRKUT TUNKA 1953..1987 M N
6.9.2000 2908153 IRKUT MONDY 1956..1987 M N
6.9.2000 2908155 TUNKA TOKUREN 1978..1984 M N
6.9.2000 2908157 ZUN-MURIN ZUN-MURIN 1951..1987 M N
6.9.2000 2908160 KITOY KITOY 1947..1987 M N
6.9.2000 2908161 KITOY DABADYU 1961..1984 M N
6.9.2000 2908165 TOI'SUK TOI'SUK 1959..1987 M N
6.9.2000 2908170 KUDA GRANOVTSHINA 1938..1987 M N
6.9.2000 2908171 KUDA BAZOY 1972..1984 M N
6.9.2000 2908173 MURIN MURIN 1948..1987 M N
6.9.2000 2908180 BELAYA SHANHAR 1968..1987 M N
6.9.2000 2908181 BELAYA GYUMYUL' 1968..1984 M N
6.9.2000 2908182 MAL. BELAYA MAL. BELAYA 1953..1987 M N
6.9.2000 2908183 URIK URIK 1957..1987 M N
6.9.2000 2908184 ONOT ONOT 1959..1987 M N
6.9.2000 2908185 GOLUMET GOLUMET 1976..1984 M N
6.9.2000 2908186 IDA IDA 1955..1987 M N
6.9.2000 2908187 OSA OSA 1960..1987 M N
6.9.2000 2908190 OKA UST'-KADA 1962..1987 M N
6.9.2000 2908191 OKA UHTUI' 1936..1943 M N
6.9.2000 2908192 OKA SARAM 1975..1987 M N
6.9.2000 2908194 ZIMA ZULMAI' 1939..1987 M N
6.9.2000 2908196 TAGNA TAGNA 1954..1987 M N
6.9.2000 2908199 OBUSA OBUSA 1980..1984 M N
9.5.2000 2908200 IYA TULUN 1936..1987 M N
6.9.2000 2908201 IYA ARSHAN 1956..1987 M N
6.9.2000 2908205 TUNAK TUNAK 1961..1984 M N
6.9.2000 2908210 ILIM KOCHENGA 1968..1984 M N
6.9.2000 2908211 KOCHENGA KOCHENGA 1968..1984 M N
6.9.2000 2908301 UDA (CHUNA) SALAGJER 1951..1987 M N
6.9.2000 2908302 UDA (CHUNA) UKAR 1936..1987 M N
6.9.2000 2908303 UDA (CHUNA) SHIROKOVO 1952..1975 M N
6.9.2000 2908304 UDA (CHUNA) OKTYABR'SKIY 1967..1987 M N
6.9.2000 2908310 KADUI' KADUI' 1959..1987 M N
6.9.2000 2908600 TATARKA TATARKA 1958..1987 M N
6.9.2000 2908650 IRKINEYEVA BEDOBA 1951..1987 M N
6.9.2000 2908680 CHADOBETS YARKINO 1957..1987 M N
6.9.2000 2908700 TISSA TISSA 1980..1984 M N
6.9.2000 2909151 YENISEI SUHAYA TUNGUSKA 1957..1964 M N
6.9.2000 2909152 YENISEI POD. TUNGUSKA 1936..1988 M N
6.9.2000 2909153 YENISEI YENISEISK 1936..1988 M N
6.9.2000 2909154 YENISEI BAZAIHA 1936..1988 M N
6.9.2000 2909155 YENISEI DIVNOGORSK 1955..1974 M N
6.9.2000 2909156 YENISEI KRASNOYARSKAYA

GES
1967..1988 M N

6.9.2000 2909157 YENISEI PODSINIJE 1953..1962 M N
6.9.2000 2909158 YENISEI NIKITINO 1936..1988 M N
6.9.2000 2909159 YENISEI UST'-USA 1936..1970 M N
6.9.2000 2909160 YENISEI KYZYL 1936..1988 M N
6.9.2000 2909161 BOL. YENISEI KARA-HAK 1956..1988 M N
6.9.2000 2909162 BOL. YENISEI SEYBA 1957..1988 M N
6.9.2000 2909163 BOL. YENISEI TORA-HEM 1958..1988 M N
6.9.2000 2909164 MAL. YENISEI KYZYL 1974..1988 M N
6.9.2000 2909165 MAL. YENISEI SARYUG-SEP 1949..1988 M N
6.9.2000 2909166 MAL. YENISEI UST'-UZJEP 1962..1988 M N
6.9.2000 2909200 HAMSYRA HAMSARA 1960..1988 M N
6.9.2000 2909205 KYZYL-KHEM KYZYL-KHEM 1968..1988 M N
6.9.2000 2909210 UZJEP UZJEP 1972..1986 M N
6.9.2000 2909215 BUREN BUREN 1956..1988 M N
6.9.2000 2909217 MAZJALYK MAZJALYK 1976..1984 M N
6.9.2000 2909220 ALEGEST ALEGEST 1952..1988 M N
6.9.2000 2909225 MERGEN MERGEN 1976..1984 M N
6.9.2000 2909230 SISTIG SISTIG 1960..1987 M N
6.9.2000 2909235 UYIK UYIK 1955..1988 M N
6.9.2000 2909238 TAPSA TAPSA 1970..1986 M N
6.9.2000 2909240 KHEMCHIK CHIYME 1975..1988 M N
6.9.2000 2909245 AK AK 1973..1986 M N
6.9.2000 2909251 US ARADAN 1968..1986 M N
6.9.2000 2909253 ZOLOTAYA ZOLOTAYA 1968..1986 M N
6.9.2000 2909260 ABAKAN RAYKOV 1953..1988 M N
6.9.2000 2909261 ABAKAN ABAZA 1936..1988 M N
6.9.2000 2909262 ABAKAN UST'-KIZAS 1966..1969 M N
6.9.2000 2909265 MINUSINKA MINUSINKA 1954..1988 M N
6.9.2000 2909268 DZHEBASH DZHEBASH 1947..1988 M N
6.9.2000 2909269 TASHTYP TASHTYP 1955..1988 M N
6.9.2000 2909270 ONA ONA 1951..1988 M N
6.9.2000 2909271 BOL. ONA BOL. ONA 1963..1986 M N
6.9.2000 2909280 UY UY 1976..1984 M N
6.9.2000 2909281 UYBAT UYBAT 1970..1986 M N
6.9.2000 2909290 OYA YERMAKOVSKOJE 1946..1988 M N
6.9.2000 2909295 KEBEZJ KEBEZJ 1948..1988 M N
6.9.2000 2909313 KANTEGIR KANTEGIR 1979..1984 M N
9.5.2000 2909314 TUBA BUGURTAK 1941..1988 M N
6.9.2000 2909315 AMYL KACHUL'KA 1936..1988 M N
6.9.2000 2909316 AMYL VERH. KUZHEBAR 1965..1986 M N
6.9.2000 2909318 SHADAT UST'-SHADAT 1958..1988 M N
6.9.2000 2909319 KOP CHEREPANOVKA 1950..1988 M N
6.9.2000 2909320 KAZYIR TAYATYU 1955..1988 M N
6.9.2000 2909321 KAZYIR KAZYIR 1948..1988 M N
6.9.2000 2909323 KIZIR IMISSKOJE 1955..1988 M N
6.9.2000 2909325 TABRAT TABRAT 1978..1984 M N
6.9.2000 2909327 IRBA BOL. IRBA 1956..1988 M N
6.9.2000 2909330 SISIM SISIM 1962..1986 M N
6.9.2000 2909335 MANA MANSKI' 1936..1988 M N
6.9.2000 2909340 UBEIY UBEIY 1979..1984 M N
6.9.2000 2909345 DERBINA DERBINA 1980..1984 M N
6.9.2000 2909355 KACHA KRASNOYARSK 1973..1986 M N
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6.9.2000 2909356 KACHA YEMEL'YANOVO 1948..1988 M N
6.9.2000 2909357 BAZAIHA BAZAIHA 1937..1988 M N
6.9.2000 2909358 SVETLANA SVETLANA 1976..1984 M N
6.9.2000 2909359 YESAULOVKA YESAULOVO 1969..1986 M N
6.9.2000 2909360 KAN PODPOROG 1938..1988 M N
6.9.2000 2909361 KAN KANSK 1936..1988 M N
6.9.2000 2909362 KAN IRBEYSKOYE 1937..1988 M N
6.9.2000 2909363 KAN KAN-OGLER 1973..1986 M N
6.9.2000 2909365 BUZIM BUZIM 1965..1986 M N
6.9.2000 2909367 KURYUSH KURYUSH 1964..1986 M N
6.9.2000 2909368 AGUL AGUL 1955..1988 M N
6.9.2000 2909369 ANZJA AGINSKOYE 1954..1988 M N
6.9.2000 2909370 KUNGUS KUNGUS 1958..1988 M N
6.9.2000 2909375 BOL. URYA BOL. URYA 1950..1988 M N
6.9.2000 2909377 IL'BIN IL'BIN 1981..1984 M N
6.9.2000 2909380 NIZH. POD'EMNAYA NIZH. POD'EMNAYA 1964..1986 M N
6.9.2000 2909385 ZYURYANKA ZYURYANKA 1968..1986 M N
6.9.2000 2909390 BOL. PIT BRYANKA 1936..1988 M N
6.9.2000 2909391 BOL. PIT SUKHOY-PIT 1960..1986 M N
6.9.2000 2909392 SUKHOY-PIT SUKHOY-PIT 1962..1986 M N
6.9.2000 2909393 MALAYA BELAYA MALAYA BELAYA 1981..1984 M N
6.9.2000 2909395 BELAYA BEL'SKOYE 1951..1988 M N
6.9.2000 2909398 KEM KEM 1960..1988 M N
6.9.2000 2909401 PODKAMENNAYA

TUNGUSKA
BAYKIT 1941..1988 M N

6.9.2000 2909402 PODKAMENNAYA
TUNGUSKA

UST'-KAMA 1962..1988 M N

6.9.2000 2909403 PODKAMENNAYA
TUNGUSKA

CHEMDAL'SK 1962..1988 M N

6.9.2000 2909404 PODKAMENNAYA
TUNGUSKA

SULOM 1979..1984 M N

6.9.2000 2909410 TEYA TEYA 1965..1986 M N
6.9.2000 2909415 STOLBOVAYA STOLBOVAYA 1979..1984 M N
6.9.2000 2909420 SURINDA SURINDA 1963..1985 M N
6.9.2000 2909430 CHUNYA MUTORAY 1964..1988 M N
6.9.2000 2909431 CHUNYA STREIKA-CHUNYA 1961..1986 M N
6.9.2000 2909520 TURUKHAN YANOV STAN 1941..1988 M N
6.9.2000 2909525 SOVETSKAYA SOVETSKAYA 1965..1986 M N
6.9.2000 2909540 YELOGUY YELOGUY 1960..1988 M N
6.9.2000 2909550 DUBCHES DUBCHES 1964..1986 M N
6.9.2000 2909560 SYM SYM 1957..1988 M N
6.9.2000 2909570 KAS ALEKSANDROVSKIY 1951..1988 M N
6.9.2000 2909580 NORILKA VALEK 1938..1988 M N
6.9.2000 2909585 TALNAH TALNAH 1969..1981 M N
6.9.2000 2909586 DALDYKAN DALDYKAN 1944..1979 M N
6.9.2000 2909587 AMBARNAYA AMBARNAYA 1947..1982 M N
6.9.2000 2909590 KHANTAYKA KHANTAYKA 1968..1986 M N
6.9.2000 2909595 KULYUMBE KULYUMBE 1980..1986 M N
6.9.2000 2909597 GORBIYACHIN GORBIYACHIN 1979..1984 M N
6.9.2000 2909701 NIZHNAYA TUNGUSKA VERKH. KARELINA 1964..1986 M N
6.9.2000 2909702 NIZHNAYA TUNGUSKA YERBOGACHEN 1951..1988 M N
6.9.2000 2909703 NIZHNAYA TUNGUSKA KISLOKAN 1951..1988 M N
6.9.2000 2909704 NIZHNAYA TUNGUSKA TURA 1939..1988 M N
6.9.2000 2909705 NIZHNAYA TUNGUSKA BOL. POROG 1938..1988 M N
6.9.2000 2909710 YERACHIMO BOL. POROG 1949..1988 M N
6.9.2000 2909720 TEMBENCHI TEMBENCHI 1939..1988 M N
6.9.2000 2909730 TAYMURA KERBO 1960..1988 M N
6.9.2000 2909751 NEPA TOKMA 1958..1964 M N
6.9.2000 2909752 NEPA IKA 1966..1988 M N
6.9.2000 2909760 BURNAYA BURNAYA 1977..1984 M N
6.9.2000 2910101 BOLSHOY YUGAN RISKINI 1966..1984 M N
6.9.2000 2910102 BOLSHOY YUGAN YUGAN PZU 1963..1972 M N
6.9.2000 2910105 MAL. YUGAN YURTI-KINYAMINI 1959..1989 M N
6.9.2000 2910108 YUGAN TAUROVO 1965..1984 M N
6.9.2000 2910110 TROM-YUGAN ERMAKOVO 1955..1986 M N
6.9.2000 2910111 TROM-YUGAN RUSSKINSKAYA 1974..1984 M N
6.9.2000 2910112 TROM-YUGAN KOCHEVIYE 1966..1984 M N
6.9.2000 2910120 NAZYM KYSHYK 1968..1984 M N
6.9.2000 2910130 LYAMIN GORZHKOVO 1951..1989 M N
6.9.2000 2910140 BOLSHOY SALYM LEMPINY 1964..1976 M N
6.9.2000 2910141 BASANDYKA BASANDAYKA 1971..1984 M N
6.9.2000 2910150 PIM PIM 1956..1986 M N
6.9.2000 2910160 AGAN AGAN 1960..1978 M N
6.9.2000 2910161 AGAN VAR-AGAN 1954..1977 M N
6.9.2000 2910170 VAKH YOBKHINSKOYE 1953..1983 M N
6.9.2000 2910175 KOLIK'YEGAN KOLIK'YEGAN 1965..1970 M N
6.9.2000 2910201 TYM VANYIL-KYNAK 1954..1989 M N
6.9.2000 2910205 SANGILKA KIEVSKY 1975..1984 M N
6.9.2000 2910210 PAYDUGINA BEREZOVKA 1955..1989 M N
6.9.2000 2910220 BOLSHAYA PIKOVKA DALNEYE 1975..1984 M N
6.9.2000 2910230 KET (BOLSHAYA KET) RODYONOVKA 1955..1989 M N
6.9.2000 2910231 KET MAKSIMKIY YAR 1937..1989 M N
6.9.2000 2910235 LISITSA LISITSA 1972..1984 M N
6.9.2000 2910237 ORLOVKA DRUZHNYI 1956..1989 M N
6.9.2000 2910240 VASYUGAN NAUNAK 1957..1970 M N
6.9.2000 2910241 VASYUGAN SREDNY VASYUGAN 1936..1989 M N
6.9.2000 2910242 VASYUGAN NOVY VASYUGAN 1960..1989 M N
6.9.2000 2910243 VASYUGAN MAYSK 1955..1989 M N
6.9.2000 2910245 GORCHAK MAYSK 1973..1984 M N
6.9.2000 2910247 NYUROLKA MYLDZHINO 1963..1984 M N
6.9.2000 2910248 VACHEV MYLDZHINO 1972..1984 M N
6.9.2000 2910250 PARABEL NOVIKOVO 1957..1989 M N
6.9.2000 2910254 KENGA TSENTRALNYI 1954..1989 M N
6.9.2000 2910257 CHUZIK OSIPOVO 1956..1989 M N
6.9.2000 2910258 CHUZIK PUDINO 1981..1984 M N
6.9.2000 2910259 SAROVKA SAROVKA 1980..1984 M N
6.9.2000 2910260 CHAYA PODGORNOYE 1936..1989 M N
6.9.2000 2910265 IKSA KOPANOYE OZERO 1965..1984 M N
6.9.2000 2910266 IKSA PLOTNIKOVO 1936..1989 M N
6.9.2000 2910267 MUZA KOPANOYA OZERO 1972..1984 M N
6.9.2000 2910270 BAKCHAR GORELYI 1959..1989 M N
6.9.2000 2910271 BAKCHAR POLINYANKA 1974..1984 M N
6.9.2000 2910273 KLYUCH POLINYANKA 1973..1984 M N
6.9.2000 2910274 TIGA VTORAYA TIGA 1972..1984 M N
6.9.2000 2910275 PARBIG VESELY 1953..1989 M N
6.9.2000 2910276 PARBIG MELSTROY 1959..1974 M N
6.9.2000 2910277 PARBIG PARBIG 1976..1987 M N
6.9.2000 2910279 ANDARMA PANISHEVO 1951..1989 M N
6.9.2000 2910280 BOLSHOY TATOSH BOLSHOY TATOSH 1973..1984 M N
6.9.2000 2910285 TOYA VOROB'I 1979..1984 M N
6.9.2000 2910287 CHIK PROKUDSKOJE 1950..1989 M N
6.9.2000 2910289 CHEMONDAJEVKA VASILEVKA 1976..1984 M N
6.9.2000 2910290 SHEGARKA BABARIKINO 1953..1989 M N
6.9.2000 2910291 SHEGARKA PONOMAREVKA 1953..1989 M N
6.9.2000 2910295 BAKSA PICHTOVKA 1948..1989 M N
6.9.2000 2910297 KARGAT MARSHANKA 1977..1984 M N
6.9.2000 2910301 TOM TOMSK-2 1981..1984 M N
6.9.2000 2910310 CHULYM BATURINO 1936..1989 M N
6.9.2000 2910311 CHULYM SERGEYEVO 1957..1989 M N
6.9.2000 2910312 CHULYM ZYRYANSKOJE 1936..1989 M N
6.9.2000 2910313 CHULYM TEGULDET 1936..1989 M N
6.9.2000 2910314 CHULYM KRASNYI ZAVOD 1951..1989 M N
6.9.2000 2910315 CHULYM ERSHOVO 1979..1984 M N
6.9.2000 2910316 CHULYM NAZAROVO (NIZHNY

B'EF)
1978..1984 M N

6.9.2000 2910317 CHULYM PODSOSNOJE 1978..1984 M N
6.9.2000 2910318 CHULYM BALAKHTA 1939..1989 M N
6.9.2000 2910319 CHULYM KOP'YEVO 1961..1984 M N
6.9.2000 2910320 ULU-YUL ARGAT-YUL 1937..1989 M N
6.9.2000 2910321 CHICHKA-YUL FRANTSA 1953..1989 M N
6.9.2000 2910322 BOLSHAYA YUKSA PERVO-PASHINSK 1959..1989 M N
6.9.2000 2910324 KUGERBAK MITROPHNOVKA 1968..1984 M N
6.9.2000 2910325 KIYA OKUNEYEVO 1936..1989 M N
6.9.2000 2910326 KIYA MARIINSK 1936..1989 M N
6.9.2000 2910327 KIYA CHUMAY 1975..1984 M N
6.9.2000 2910328 KIYA MAKARAKSKY 1959..1989 M N
6.9.2000 2910330 YAYA USMANKA 1968..1979 M N
6.9.2000 2910331 YAYA YAYA 1936..1987 M N
6.9.2000 2910332 YAYA TALOVKA 1980..1984 M N
6.9.2000 2910333 KITAT NOVO-

ROZHDESTVENKA
1973..1984 M N

6.9.2000 2910334 ALCHEDAT TROITSKOYE 1956..1989 M N
6.9.2000 2910335 LATAT YAGODNOJE 1950..1989 M N
6.9.2000 2910337 ITATKA TIKHOMIROVKA 1976..1984 M N
6.9.2000 2910339 CHIGISLA BOGOSLOVKA 1979..1984 M N
6.9.2000 2910340 CHET KONTORKA 1961..1985 M N
6.9.2000 2910342 UTA PRIMETKINO 1980..1984 M N
6.9.2000 2910345 TYAZHIN RUBINO 1945..1989 M N
6.9.2000 2910346 TYAZHIN STARYY TYAZHIN 1965..1984 M N
6.9.2000 2910347 ANTIBES ZARECHNY 1978..1984 M N
6.9.2000 2910349 ITATKA ITAT 1965..1984 M N
6.9.2000 2910350 ZOLOTOJ KITAT MALTSEVO 1979..1984 M N
6.9.2000 2910352 CHEBULA VERKH-CHEBULA 1952..1989 M N
6.9.2000 2910355 SERTA KURSK-SMOLENKA 1965..1984 M N
6.9.2000 2910356 SERTA UST-KOLBA 1957..1984 M N
6.9.2000 2910357 SERTA TRETYAKOVO 1965..1984 M N
6.9.2000 2910359 TISULKA TISUL 1978..1984 M N
6.9.2000 2910360 ZOLOTOY KITAT TIKHEYEVKA 1936..1989 M N
6.9.2000 2910362 TYUKHTET TYUKHTET 1960..1989 M N
6.9.2000 2910365 BOLSHOY KEMCHUG SURAZ 1959..1988 M N
6.9.2000 2910366 BOLSHOY KEMCHUG BOLSHOY KEMCHUG 1972..1984 M N
6.9.2000 2910367 MALYI KEMCHUG MALYI KEMCHUG 1955..1989 M N
6.9.2000 2910368 SURAZOVKA ULANOVO 1959..1989 M N
6.9.2000 2910370 BOLSHOY ULUY BOLSHOY ULUY 1946..1989 M N
6.9.2000 2910371 BOLSHOY ULUY OLCHOVKA 1959..1989 M N
6.9.2000 2910373 SALIRKA BOLSHOY SALIR 1957..1989 M N
6.9.2000 2910375 ADADIM NAZAROVO 1977..1984 M N
6.9.2000 2910376 ELNIK ALTAT 1978..1984 M N
6.9.2000 2910380 SEREZHA ANTROPOVO 1956..1989 M N
6.9.2000 2910381 SEREZHA KORNYLOVO 1963..1984 M N
6.9.2000 2910383 IZINDYUL MEDVEDSKOYE 1966..1984 M N
6.9.2000 2910384 AGATA NOVOALEKSANDROVK

A
1962..1984 M N

6.9.2000 2910385 LISTVYANKA BEREZOVSKOJE 1977..1984 M N
6.9.2000 2910386 MODZHAKA MODZHARY 1977..1984 M N
6.9.2000 2910387 UJUR MODZHARY 1977..1984 M N
6.9.2000 2910389 SHUSH SHUSH 1978..1984 M N
6.9.2000 2910390 URYUP IZINDAYEVA 1945..1989 M N
6.9.2000 2910391 URYUP POLUTORNIK 1956..1989 M N
6.9.2000 2910394 PARNUSHKA PARNAYA 1965..1984 M N
6.9.2000 2910395 BASIR GORYACHEGORSK 1974..1984 M N
6.9.2000 2910396 DUDET TAMBAR 1963..1984 M N
6.9.2000 2910397 PECHISHE KOSTINO 1971..1984 M N
6.9.2000 2910400 URYUP NIKOLSK 1979..1985 M N
6.9.2000 2910405 CHERNYI IYUS SARALA 1959..1988 M N
6.9.2000 2910406 BELYI IYUS MALAYA SIYA 1952..1988 M N
6.9.2000 2910407 SARALA SARALA 1977..1984 M N
6.9.2000 2910410 CHERNAYA TAKHTAMISHEVO 1981..1984 M N
6.9.2000 2910411 KIRGIZKA KUZOVLEVO 1981..1984 M N
6.9.2000 2910412 POROS ZORKALTSEVO 1973..1984 M N
6.9.2000 2910413 USHAYKA STEPANOVKA 1954..1989 M N
6.9.2000 2910415 BARZAS BARZAS 1955..1985 M N
6.9.2000 2910420 KOKSA UST-KOKSA 1945..1989 M N
6.9.2000 2910423 BOLSHAYA TEREHTA TEREHTA 1964..1984 M N
6.9.2000 2910424 VERKHNAYA KATANDA KATANDA 1963..1984 M N
6.9.2000 2910428 AK-ALAHA BERTEK 1963..1979 M N
6.9.2000 2910429 JASATER JASATER 1968..1984 M N
6.9.2000 2910430 BASHKAUS UST-ULAGAN 1960..1989 M N
6.9.2000 2910435 CHULISHMAN BALIKHA 1936..1989 M N
6.9.2000 2910436 CHIRIE KIGINSKY ZALIV 1964..1984 M N
6.9.2000 2910437 BOLSHYE CHILIE BOLSHYE CHILIE 1975..1981 M N
6.9.2000 2910438 KOKSHI KOKSHI 1971..1984 M N
6.9.2000 2910439 CHECHENEK YAILU 1964..1984 M N
6.9.2000 2910440 KATUN SROSTKI 1936..1989 M N
6.9.2000 2910441 KATUN MALYI YALOMAN 1955..1970 M N
6.9.2000 2910442 KATUN TUENGOOR 1938..1989 M N
6.9.2000 2910445 CHUYA CHAGAN-UZUN 1959..1988 M N
6.9.2000 2910446 CHAGAN KIZIL-MANI 1951..1989 M N
6.9.2000 2910447 BOLSHAYA SHIBETI ULANDRIK 1966..1984 M N
6.9.2000 2910448 AK-TURU ALP'LAGER AK-TURU 1971..1980 M N
6.9.2000 2910453 BELOKURIHA BELOKURIHA 1971..1984 M N
6.9.2000 2910455 KAMENKA SOVIETSKOJE 1960..1989 M N
6.9.2000 2910457 SARASA SARASA 1963..1984 M N
6.9.2000 2910463 ISHA UST-ISHA 1954..1989 M N
6.9.2000 2910465 SEMA SHEBALINO 1955..1989 M N
6.9.2000 2910467 EDIGAN EDIGAN 1964..1984 M N
6.9.2000 2910471 BIYA TUROCHAK 1962..1985 M N
6.9.2000 2910472 BIYA KEBEZEN 1957..1988 M N
6.9.2000 2910473 BIYA ARTIBASH 1962..1985 M N
6.9.2000 2910474 KLYUK BIJKA 1970..1984 M N
6.9.2000 2910475 BAIGOL KURMACH-BAIGOL 1972..1984 M N
6.9.2000 2910476 LEBED UST-LEBED 1936..1984 M N
6.9.2000 2910478 NENYA NENINKA 1957..1989 M N
6.9.2000 2910485 URSUL ONGUDAI 1937..1989 M N
6.9.2000 2910487 ABAI ABAI 1963..1984 M N
6.9.2000 2910491 TOM MEZHDURECHENSK 1936..1989 M N
6.9.2000 2910492 TOM TEBA 1966..1984 M N
6.9.2000 2910493 TOM BALIKSA 1958..1989 M N
6.9.2000 2910494 TOM KEMEROVO 1936..1987 M N
6.9.2000 2910501 OLGERAS MEZHDURECHENSK 1976..1984 M N
6.9.2000 2910510 CHARYSH CHARYSHSKY 1948..1989 M N
6.9.2000 2910511 CHARYSH UST-KAMISHENKA 1972..1984 M N
6.9.2000 2910512 CHARYSH BELOGAZOVO 1964..1984 M N
6.9.2000 2910513 CHARYSH KARPOVO-2 1956..1972 M N
6.9.2000 2910514 CHARYSH CHARYSHSKOJE 1959..1989 M N
6.9.2000 2910515 CHARYSH UST-KUMIR 1936..1989 M N
6.9.2000 2910517 LOKTEVKA KUR'YA 1959..1989 M N
6.9.2000 2910518 BELAYA BUGRISHIHA 1961..1984 M N
6.9.2000 2910519 MARALIHA KUYBISHEVO 1971..1984 M N
6.9.2000 2910520 ANUJ STARO-TIRISHKINO 1936..1986 M N
6.9.2000 2910521 ANUJ ANUJSKY 1962..1984 M N
6.9.2000 2910522 ANUJ SOLONESHNOJE 1955..1989 M N
6.9.2000 2910560 ALEY ALEYSK 1954..1989 M N
6.9.2000 2910561 ALEY GILEVO 1978..1984 M N
6.9.2000 2910562 ALEY LOKOT' 1955..1989 M N
6.9.2000 2910563 ALEY RUBTSOVSK 1955..1989 M N
6.9.2000 2910564 ALEY STARO-ALEYSKOJE 1959..1989 M N
6.9.2000 2910567 POPERECHNAYA NIKOLAJEVKA 1981..1984 M N
6.9.2000 2910570 KASMALA ROGOZIHA 1940..1989 M N
6.9.2000 2910580 NYGNYAYA INYA BEREZOVKA 1959..1989 M N
6.9.2000 2910581 NYGNYAYA INYA KAILI 1942..1989 M N
6.9.2000 2910582 NYGNYAYA INYA TOGUCHIN 1973..1984 M N
6.9.2000 2910583 NYGNYAYA INYA PROMISHLENNAYA 1960..1989 M N
6.9.2000 2910584 NYGNYAYA INYA LENINSK-KUZNETSKY 1981..1984 M N
6.9.2000 2910585 NYGNAYA INYA EVTINO 1959..1989 M N
6.9.2000 2910587 LEBYAG'YA BEZMENOVO 1953..1989 M N
6.9.2000 2910590 OYASH OYASH 1945..1989 M N
6.9.2000 2910592 TARS'MA OKUNEVO 1965..1984 M N
6.9.2000 2910593 YR PODGORNOJE 1982..1984 M N
6.9.2000 2910594 MALY BACHART BEKOVO 1970..1985 M N
6.9.2000 2910595 BACHART BACHARTSKY 1946..1989 M N
6.9.2000 2910600 OB PROKHORKINO 1960..1989 M N
6.9.2000 2910601 OB KOLPASHEVO 1936..1989 M N
6.9.2000 2910602 OB MOGOCHIN 1936..1970 M N
6.9.2000 2910603 OB DUBROVINO 1962..1974 M N
6.9.2000 2910604 OB NOVOSIBIRSK 1936..1966 M N
6.9.2000 2910605 OB HPS NOVOSIBIRSKAYA 1958..1988 M N
6.9.2000 2910606 OB KAMEN'NA OBI 1936..1989 M N
6.9.2000 2910607 OB BARNAUL 1936..1989 M N
6.9.2000 2910608 OB PHOMINSKOJE 1953..1989 M N
6.9.2000 2910630 SEVERNAYA UNGA PANPHILOVSKOJE 1961..1975 M N
6.9.2000 2910631 YUGNAYA UNGA PANPHILOVSKOJE 1961..1975 M N
6.9.2000 2910633 MILTYUSH ULIBINO 1980..1984 M N
6.9.2000 2910635 KARAKAN ROGDESTVENKA 1956..1989 M N
6.9.2000 2910637 NYGNY SUZUN SHIPUNOVSKY 1974..1984 M N
6.9.2000 2910640 VERKHNAYA INYA ALTAJSKY 1963..1978 M N
6.9.2000 2910643 KASHKARAGAIHA LITVINOVKA 1957..1989 M N
6.9.2000 2910645 ALAMBAI KAZANTSEVO 1955..1989 M N
6.9.2000 2910647 KAMENKA ZALESOVO 1958..1986 M N
6.9.2000 2910648 MALY MUNGAI KASHKALA 1949..1986 M N
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6.9.2000 2910650 BERD STARY ISKITIM 1956..1989 M N
6.9.2000 2910651 BERD MASLYANINO 1948..1989 M N
6.9.2000 2910655 KOEN NYGNY KOEN 1949..1989 M N
6.9.2000 2910656 ELBAN ELBAN 1961..1984 M N
6.9.2000 2910657 CHEM MOSTI 1974..1984 M N
6.9.2000 2910658 SHIPUNIHA URGUN 1962..1984 M N
6.9.2000 2910660 CHUMYSH TALMENKA 1943..1989 M N
6.9.2000 2910661 CHUMYSH ZARINSK 1937..1989 M N
6.9.2000 2910662 CHUMYSH KITMANOVO 1964..1984 M N
6.9.2000 2910663 CHUMYSH ELTSOVKA 1960..1989 M N
6.9.2000 2910665 KARA-CHUMYSH KARA-CHUMYSH 1962..1984 M N
6.9.2000 2910666 TOM'-CHUMYSH TOMSKOJE 1953..1986 M N
6.9.2000 2910668 BOLSHEGORSKAYA DMITRO-TITOVO 1975..1984 M N
6.9.2000 2910669 TOGUL TOGUL 1946..1989 M N
6.9.2000 2910690 BOLSHAYA LOSIHA BAYUMOVSKIJE KI 1976..1984 M N
6.9.2000 2910691 BOLSHAYA LOSIHA KOSIHA 1972..1984 M N
6.9.2000 2910693 JILIHA JILINO 1978..1984 M N
6.9.2000 2910695 BOLSHAYA RECHKA TROICKOJE 1960..1989 M N
6.9.2000 2910697 CHAPSHA KRASNOGORJE 1963..1984 M N
6.9.2000 2910700 KONDOMA KUZEDEYEVO 1936..1989 M N
6.9.2000 2910701 KONDOMA KONDOMA 1957..1989 M N
6.9.2000 2910702 KONDOMA TASHTAGOL 1957..1989 M N
6.9.2000 2910710 SOLTONKA SOLTON 1946..1986 M N
6.9.2000 2910715 TELBES MUNDIBASH 1978..1984 M N
6.9.2000 2910716 TELBES TELBESKY RUDNIK 1936..1977 M N
6.9.2000 2910718 MUNDYBASH MUNDYBASH 1936..1989 M N
6.9.2000 2910720 MRAS-SU MISKI 1955..1989 M N
6.9.2000 2910721 MRAS-SU UST-KABIRZA 1956..1989 M N
6.9.2000 2910723 KABIRZA UST-KABIRZA 1978..1984 M N
6.9.2000 2910725 USKAT KRASULINO 1953..1989 M N
6.9.2000 2910728 CHERNOVOY NARIK USKOVO 1977..1984 M N
6.9.2000 2910730 SREDNAYA TERS MONASHKA 1936..1979 M N
6.9.2000 2910731 SREDNAYA TERS MUTNOJE 1979..1984 M N
6.9.2000 2910735 VERKHNAYA TERS OSINOVOJE 1936..1986 M N
6.9.2000 2910736 VERKHNAYA TERS MAKARIHA 1978..1984 M N
6.9.2000 2910740 TAIDON MEDVEZHKA 1941..1989 M N
6.9.2000 2910745 TUTUYAS TUTUYAS 1964..1984 M N
6.9.2000 2910747 AMZAS AMZAS 1956..1986 M N
6.9.2000 2910750 KUCHERLA KUCHERLA 1963..1988 M N
6.9.2000 2910755 MINGER ISHTAN 1978..1980 M N
6.9.2000 2910760 BEREZOVKA ERSHOVO 1978..1984 M N
6.9.2000 2910765 POLTA NAPAS 1979..1984 M N
6.9.2000 2911095 IRTISH HANTI-MANSISK 1974..1987 M N
6.9.2000 2911096 IRTISH DEM'YANSKOJE 1967..1987 M N
6.9.2000 2911097 IRTISH TOBOLSK 1936..1989 M N
6.9.2000 2911098 IRTISH UST-ISHIM 1936..1986 M N
6.9.2000 2911099 IRTISH EKATERININSKOJE 1980..1987 M N
6.9.2000 2911101 IRTISH CHERLAK 1936..1956 M N
6.9.2000 2911150 VAGAY CHERNOJE 1961..1989 M N
6.9.2000 2911151 VAGAY NOVONYGRISHNAYA 1955..1989 M N
6.9.2000 2911152 VAGAY UST-LAMENKA 1964..1984 M N
6.9.2000 2911160 INJURA SAZONOVO 1975..1985 M N
6.9.2000 2911162 AGITKA URTI MITKINSKY 1957..1989 M N
6.9.2000 2911165 BALAHLEI BALAHLEI 1952..1989 M N
6.9.2000 2911170 YEMETS KUZNETSOVO 1958..1989 M N
6.9.2000 2911173 SVETYAK BEZKOZOBOVO 1964..1984 M N
6.9.2000 2911180 ASHLIK ASHLIK 1954..1989 M N
6.9.2000 2911209 ISHIM ISHIM 1955..1989 M N
6.9.2000 2911303 ISHIM VIKULOVO 1952..1989 M N
6.9.2000 2911304 ISHIM OREKHOVO 1963..1989 M N
6.9.2000 2911310 BOLSHAYA TAVA MALAYA TAVA 1947..1989 M N
6.9.2000 2911315 BAKSUK KATOCHIGI 1959..1989 M N
6.9.2000 2911317 KITERNYA BOLDIREVO 1974..1981 M N
6.9.2000 2911319 KARASUL STRECHNINO 1968..1987 M N
6.9.2000 2911380 BOL. AYEV CHEBAKLI 1958..1989 M N
6.9.2000 2911381 BOL. AYEV BOL. UKI 1960..1989 M N
6.9.2000 2911385 BOL. UK POSPELOVO 1973..1983 M N
6.9.2000 2911390 OSHA SHERBAKOVO 1979..1987 M N
6.9.2000 2911391 OSHA TRESHETKINO 1959..1989 M N
6.9.2000 2911395 BOL. NYAGOV CHEREDOVO 1961..1984 M N
6.9.2000 2911397 OMA KUTIRLI 1960..1989 M N
6.9.2000 2911399 KAMISHINKA KACHESOVO 1976..1984 M N
6.9.2000 2911400 TUY ERMILOVKA 1955..1988 M N
6.9.2000 2911401 TUY TUYSKI 1960..1984 M N
6.9.2000 2911405 SHISH ATIRKA 1952..1989 M N
6.9.2000 2911406 SHISH VASISS 1945..1989 M N
6.9.2000 2911410 UZAKLA BULATOVO 1949..1986 M N
6.9.2000 2911415 UGURMANKA MIHAILOVKA 1968..1984 M N
6.9.2000 2911420 TARTAS VENGEROVO 1939..1989 M N
6.9.2000 2911421 TARTAS SHIPITSINO 1957..1986 M N
6.9.2000 2911422 TARTAS SEVERNOJE 1948..1989 M N
6.9.2000 2911423 TARTAS CHUVASHI 1974..1984 M N
6.9.2000 2911425 CHEKA BOCHKAREVO 1948..1989 M N
6.9.2000 2911427 MAYZASS VERKH. MAYZASS 1948..1989 M N
6.9.2000 2911430 KAMA UST-LAMENKA 1947..1989 M N
6.9.2000 2911431 KAMA KAMA 1979..1984 M N
6.9.2000 2911432 KAMA POTYUKANOVO 1963..1977 M N
6.9.2000 2911435 UREZ UREZKOJE 1948..1989 M N
6.9.2000 2911437 ICHA NAZAROVO 1959..1989 M N
6.9.2000 2911438 ICHA OSTANINKA 1975..1984 M N
6.9.2000 2911440 TARBUGA YUR'EVO 1961..1979 M N
6.9.2000 2911445 IZES MENSHIKOVO 1949..1989 M N
6.9.2000 2911450 OM OMSK 1969..1987 M N
6.9.2000 2911451 OM NIKITINO 1974..1986 M N
6.9.2000 2911452 OM KALACHINSK 1936..1989 M N
6.9.2000 2911453 OM NIZHNYAYA OMKA 1971..1987 M N
6.9.2000 2911454 OM VOZNESENSKOJE 1955..1989 M N
6.9.2000 2911455 OM KUIBISHEV 1936..1989 M N
6.9.2000 2911456 OM CHUMAKOVO 1965..1984 M N
6.9.2000 2911457 OM KRESHENKA 1972..1984 M N
6.9.2000 2911460 TARA MUROMTSEVO 1936..1989 M N
6.9.2000 2911461 TARA MALO-

KRASNOYARSKOJE
1948..1989 M N

6.9.2000 2911462 TARA KISHTOVKA 1947..1989 M N
6.9.2000 2911463 TARA VERKH. TARKA 1954..1989 M N
6.9.2000 2911464 TARA KORDON 1961..1984 M N
6.9.2000 2911467 VERKHNAYA

TUNGUSKA
MALINKINO 1947..1989 M N

6.9.2000 2911470 UY BAJENOVO 1954..1989 M N
6.9.2000 2911471 UY SEDELNIKOVO 1950..1989 M N
6.9.2000 2911472 UY NIFONOVKA 1955..1989 M N
6.9.2000 2911475 KEIZESS KEIZESS 1971..1984 M N
6.9.2000 2911560 KARASUK YAROK 1954..1977 M N
6.9.2000 2911561 KARASUK CHERNOVKA 1974..1984 M N
6.9.2000 2911562 KARASUK ALEKSEYEVSKOYE 1950..1987 M N
6.9.2000 2911565 BURLA HABARI 1936..1989 M N
6.9.2000 2911570 CHULYM STAROGORNOSTALY 1978..1984 M N
6.9.2000 2911571 CHULYM YARKI 1947..1989 M N
6.9.2000 2911572 CHULYM ZOLOTAYA GRIVA 1976..1984 M N
6.9.2000 2911575 BAGAN VOLCHANKA 1947..1957 M N
6.9.2000 2911577 SUMA SUMI 1948..1989 M N
6.9.2000 2911580 KARGAT ZDVINSK 1936..1989 M N
6.9.2000 2911581 KARGAT GAVRILOVSKY 1948..1989 M N
6.9.2000 2911590 KULUNDA SHIMOLINO 1936..1989 M N
6.9.2000 2911591 KULUNDA BAYEVO 1980..1984 M N
6.9.2000 2911592 KULUNDA OVEHKINO 1940..1986 M N
6.9.2000 2911595 KUCHUK NIZHNY KUCHUK 1938..1989 M N
6.9.2000 2911700 KONDA ALTAY 1962..1989 M N
6.9.2000 2911701 KONDA BOLCHARY 1936..1989 M N
6.9.2000 2911702 KONDA MEZHDURECHENSKY 1958..1981 M N
6.9.2000 2911703 KONDA URAY 1962..1989 M N
6.9.2000 2911704 KONDA CHANTIR'YA 1955..1989 M N
6.9.2000 2911705 KUMA KUMINSKY 1971..1978 M N
6.9.2000 2911710 MORTKA MORTKA 1979..1981 M N
6.9.2000 2911715 NOSKA LAYTAMAR 1964..1984 M N
6.9.2000 2911717 LAYMA URTI VARMAKHLINSKY 1964..1984 M N
6.9.2000 2911720 SOGOM SOGOM 1971..1984 M N
6.9.2000 2911730 DEMYANKA SOROVAYA 1971..1987 M N
6.9.2000 2911731 DEMYANKA URTI LIMKOJEVSKY 1952..1987 M N
6.9.2000 2911734 TURTAS NIZHNY CHEBUNTAN 1971..1984 M N

6.9.2000 2911735 TURTAS NOVYI TURTAS 1960..1981 M N
6.9.2000 2912210 KURASAN PETROPAVLOVKSY 1953..1987 M N
6.9.2000 2912230 AYAT VARVARINKA 1952..1986 M N
6.9.2000 2912235 KAMISTIAYAT MASLOKOVTSY 1959..1984 M N
6.9.2000 2912240 SINTASTY MARINSKOJE 1959..1983 M N
6.9.2000 2912245 BERSUAT ATAMANOVKA 1978..1984 M N
6.9.2000 2912270 EMURTLA EMURTLA 1963..1984 M N
6.9.2000 2912275 KIZAK VIDONOVO 1975..1981 M N
6.9.2000 2912277 UK ZAVODOUKOVSK 1962..1984 M N
6.9.2000 2912278 CHUHONKA MARKOVO 1972..1984 M N
6.9.2000 2912279 BEGILA YAKOVLEVO 1972..1984 M N
6.9.2000 2912280 BOCHANKA ZAVODOPETROVSKY 1978..1984 M N
6.9.2000 2912300 TOBOL LIPOVKA 1936..1983 M N
6.9.2000 2912301 TOBOL IYEVLEVO 1961..1988 M N
6.9.2000 2912302 TOBOL YALUTOROVSK 1936..1989 M N
6.9.2000 2912303 TOBOL KARKINO 1976..1989 M N
6.9.2000 2912304 TOBOL BELOZERSKOJE 1977..1987 M N
6.9.2000 2912305 TOBOL KURGAN 1936..1988 M N
6.9.2000 2912306 TOBOL ZVERINOGOLOVSKOJE 1938..1988 M N
6.9.2000 2912401 TURA TURINSK 1936..1988 M N
6.9.2000 2912402 TURA VERKHOTURYE 1936..1984 M N
6.9.2000 2912403 TURA AZIATSKAYA 1954..1986 M N
6.9.2000 2912410 SALDA PROKOPIJEVSKAYA

SALDA
1937..1985 M N

6.9.2000 2912415 MUGAY TOPORKOVA 1941..1988 M N
6.9.2000 2912417 BARANCHA NYZHNE-

BARANCHINSKY
1955..1980 M N

6.9.2000 2912420 TAGIL TROSHKOVA 1962..1984 M N
6.9.2000 2912421 TAGIL MALYDZHINA 1936..1986 M N
6.9.2000 2912425 TABARINKA VODOLECHEBNITSA 1963..1977 M N
6.9.2000 2912430 PYSHMA BOGADINSKOJE 1936..1989 M N
6.9.2000 2912431 PYSHMA ZOTINA 1938..1988 M N
6.9.2000 2912432 PYSHMA SARAPULKA 1955..1978 M N
6.9.2000 2912433 PYSHMA BEREZIT 1953..1980 M N
6.9.2000 2912435 YURMICH PYSHMA 1950..1988 M N
6.9.2000 2912437 BELYAKOVKA POTASKUJEVO 1951..1988 M N
6.9.2000 2912438 BALDA KOSTILEVO 1966..1984 M N
6.9.2000 2912439 ISKA VELIMANY 1956..1989 M N
6.9.2000 2912505 LYALYA SREDNE-SALTANOVO 1937..1977 M N
6.9.2000 2912506 LYALYA STARAYA LYALYA 1977..1983 M N
6.9.2000 2912551 SEVERNAYA SOSVA KIMKYASUY 1962..1990 M N
6.9.2000 2912552 SEVERNAYA SOSVA KHULIMSUNT 1971..1985 M N
6.9.2000 2912553 SEVERNAYA SOSVA NYAKSIMVOL 1954..1989 M N
6.9.2000 2912554 SEVERNAYA SOSVA UST-MANYA 1973..1982 M N
6.9.2000 2912555 SEVERNAYA SOSVA SARTYNYA 1962..1989 M N
6.9.2000 2912556 SEVERNAYA SOSVA IGRIM 1958..1989 M N
6.9.2000 2912560 LYAPIN LOMBOVOG 1979..1987 M N
6.9.2000 2912561 LYAPIN SARANPAUL 1952..1989 M N
6.9.2000 2912565 KHULGA YANSUNT 1966..1984 M N
6.9.2000 2912567 SHEKURYA SHEKURYA 1972..1984 M N
6.9.2000 2912601 OB KAZHUM MIS-YAMO 1976..1979 M N
6.9.2000 2912602 OB BELOGORJE 1936..1989 M N
6.9.2000 2912610 SHCHUCHYA SHCHUCHYE 1944..1989 M N
6.9.2000 2912611 SHCHUCHYA LABOROVAYA 1965..1984 M N
6.9.2000 2912615 SOB HARP 1952..1989 M N
6.9.2000 2912617 HANMEY RAZYEZD 177 KM 1965..1983 M N
6.9.2000 2912620 SYNYA OVGORT 1963..1984 M N
6.9.2000 2912630 TAVDA NIZHNYAYA TAVDA 1967..1989 M N
6.9.2000 2912631 TAVDA TAVDA 1936..1955 M N
6.9.2000 2912632 TAVDA TABORI 1965..1988 M N
6.9.2000 2912633 TABORINKA ANTONOVKA 1949..1977 M N
6.9.2000 2912640 POLUY POLUY 1953..1989 M N
6.9.2000 2912641 POLUY GLUKHARINOJE 1977..1984 M N
6.9.2000 2912645 KAZYM YUILSK 1967..1984 M N
6.9.2000 2912647 AMNYA KAZYM 1962..1984 M N
6.9.2000 2912650 SOSVA SOSVA 1938..1988 M N
6.9.2000 2912651 SOSVA MOROZKOVO 1979..1984 M N
6.9.2000 2912652 SOSVA DENEZHKINO 1936..1988 M N
6.9.2000 2912654 MALAYA SOSVA KHANGOKURT 1963..1984 M N
6.9.2000 2912655 IVDEL IVDEL 1947..1988 M N
6.9.2000 2912656 VAGRAN SEVEROURALSK 1939..1988 M N
6.9.2000 2912657 LOZVA SHABUROVO 1968..1980 M N
6.9.2000 2912658 LOZVA PERSHINO 1959..1988 M N
6.9.2000 2912659 LOZVA BURMANTOVO 1947..1976 M N
6.9.2000 2912660 ATIMIYA ATIMIYA 1969..1979 M N
6.9.2000 2912663 NYAZHYIN-UGAN NYAZHYN 1963..1980 M N
6.9.2000 2912665 BOLSHOY PELYM PELYM 1966..1983 M N
6.9.2000 2912666 TURIYA KARPINSK 1952..1988 M N
6.9.2000 2912667 SOTRINA SOTRINO 1956..1985 M N
6.9.2000 2912670 ISET ISETSKOJE 1937..1989 M N
6.9.2000 2912671 ISET MEKHONSKOJE 1936..1988 M N
6.9.2000 2912672 ISET SHADRINSK 1975..1986 M N
6.9.2000 2912673 ISET DALMATOVO 1936..1940 M N
6.9.2000 2912674 ISET KATAYSK 1958..1988 M N
6.9.2000 2912675 ISET KOLUTKINO 1961..1984 M N
6.9.2000 2912676 ISET MELZAVOD 1966..1984 M N
6.9.2000 2912680 MYASS KARGAPOLJE 1936..1988 M N
6.9.2000 2912681 MYASS KARACHELSKOJE 1954..1979 M N
6.9.2000 2912682 MYASS NOVOJE POLE 1961..1984 M N
6.9.2000 2912683 MYASS SOSNOVKA 1936..1965 M N
6.9.2000 2912684 MYASS KOSTILY 1971..1984 M N
6.9.2000 2912685 MYASS NOVOANDREJEVKA 1937..1988 M N
6.9.2000 2912686 MYASS SEVERNYE PECHI 1969..1976 M N
6.9.2000 2912687 MIDIAK LEVASHEVO 1945..1981 M N
6.9.2000 2912688 CHUMLYAK KALACHEVO 1980..1984 M N
6.9.2000 2912689 NIZHNY IREMEL MULDASHEVO 1952..1986 M N
6.9.2000 2912690 UVELKA KARSINSKY

ZERNOSOVHOZ
1968..1984 M N

6.9.2000 2912691 UVELKA KRASNOSELSKOJE 1956..1988 M N
6.9.2000 2912692 UVELKA KRASNOKAMENKA 1961..1984 M N
6.9.2000 2912694 KABANKA UVELSKIY 1964..1984 M N
6.9.2000 2912695 YURGAMYSH PETROVSKOJE 1936..1988 M N
6.9.2000 2912696 IRUM BOBILEVO 1959..1989 M N
6.9.2000 2912697 YUZYA BITYUKY 1973..1984 M N
6.9.2000 2912698 BESHKILKA SHOROKHOVO 1971..1984 M N
6.9.2000 2912699 NIZHNAYA BESHKILKA RASSVET 1975..1984 M N
6.9.2000 2912708 KARABASHKA KARABASHKA 1967..1984 M N
6.9.2000 2912719 SUKLEMKA SETOVO 1980..1984 M N
6.9.2000 2912750 SINARA VERKHVEKLUCHEVSKO

JE
1936..1988 M N

6.9.2000 2912751 SINARA CLOBODZHIKOVO 1955..1979 M N
6.9.2000 2912901 RESHETKA UST RUCHEY STUDENY 1967..1978 M N
6.9.2000 2912902 TEPLY NOVOALEKSEJEVSKOJ

E
1967..1978 M N

6.9.2000 2912905 CHERNAYA SAGRA 1956..1988 M N
6.9.2000 2912907 KARABOLKA UST-KARABOLKA 1955..1988 M N
6.9.2000 2912909 BAGARYAK KOLPANOVKA 1954..1985 M N
6.9.2000 2912910 TECHA PERSHINSKOJE 1941..1979 M N
6.9.2000 2912911 TECHA MUSLUMOVO 1963..1984 M N
6.9.2000 2912955 NITSA IRBIT 1936..1988 M N
6.9.2000 2912957 NEIVA CHEREMSHANKA 1940..1988 M N
6.9.2000 2912958 SYNYACHIKHA VERKHNAYA

SYNYACHIKHA
1969..1984 M N

6.9.2000 2912960 REZH KLYUCHY 1936..1988 M N
6.9.2000 2912963 BOBROVKA LIPOVSKOJE 1945..1988 M N
6.9.2000 2943100 ERZIN ERZIN 1961..1984 M N
6.9.2000 2998111 YANA DJAHGKY 1938..1985 M N
6.9.2000 2998112 YANA VERHOYANSK 1936..1989 M N
6.9.2000 2998220 OMCHIKAN OMSUKCHAN 1941..1987 M N
6.9.2000 2998225 LEVAYA BREKCHIA DUKAT 1975..1980 M N
6.9.2000 2998250 KORKODON KOLTSEVAYA 1977..1984 M N
6.9.2000 2998300 YASACHNAYA NELEMNOJE 1972..1987 M N
6.9.2000 2998310 SEIMCHAN 2.1 KM UP MOUTH 1940..1987 M N
6.9.2000 2998311 LISTVYAZJNYUI 1.3 KM UP MOUTH 1945..1986 M N
6.9.2000 2998315 VERINA GM ST. KAN'ON 1974..1980 M N
6.9.2000 2998320 TASKAN TASKAN 2 1938..1987 M N
6.9.2000 2998325 MYULGA UST'E HIULCHA 1969..1984 M N
6.9.2000 2998327 CHEK-CHEK SHTURMOVOI 1939..1987 M N
6.9.2000 2998328 MALYUI URYAH 1959..1976 M N
6.9.2000 2998330 DEBIN BELICHE 1956..1987 M N
6.9.2000 2998331 DEBIN UST'E OMCHAHADJI 1966..1986 M N
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6.9.2000 2998332 YAGODNI 3.4 KM UP MOUTH 1960..1987 M N
6.9.2000 2998333 NEOGIDANNYUI USTE 1962..1984 M N
6.9.2000 2998340 BERELEH PEREPRAVA 1956..1987 M N
6.9.2000 2998341 BERELEH LAMUT 1977..1984 M N
9.5.2000 2998343 DOLGIY KAMENISTYUI 1978..1987 M N
6.9.2000 2998345 SUSMAN TONGARA 1941..1986 M N
6.9.2000 2998346 AMBARDAH TONGARA 1945..1986 M N
6.9.2000 2998347 TALOK USTE 1968..1984 M N
6.9.2000 2998401 INDIGIRKA YURTY 1956..1989 M N
6.9.2000 2998402 INDIGIRKA INDIGIRSKYI 1944..1989 M N
9.5.2000 2998410 TUBA BUGURTAK 1941..1988 M N
6.9.2000 2998412 ALGI 42 KM UP RIVER

OFFING
1945..1989 M N

6.9.2000 2998415 OLCHAN 44 KM UP RIVER
OFFING

1945..1980 M N

6.9.2000 2998418 SUNTAR SAHARINIYA 1955..1989 M N
9.5.2000 2998420 CHAPTAKAI MOUTH 1978..1986 M N
6.9.2000 2998425 KOBUMA KOBUMA 1971..1975 M N
6.9.2000 2998430 IRGICHEN DEPUTAT 1951..1985 M N
6.9.2000 2998440 MOMA SASIR 1971..1984 M N
6.9.2000 2998451 ALAZEYA ARGAHTAH 1962..1989 M N
6.9.2000 2998454 BOHALCHA 5.4 KM UP UST'YA 1936..1987 M N
6.9.2000 2998460 SARTANG BALA 1957..1989 M N
6.9.2000 2998461 DULGALAH TOMTOR 1956..1988 M N
6.9.2000 2998470 ADYCHA YURDUK-KUMAH 1937..1989 M N
6.9.2000 2998471 ADYCHA OIUN-HOMOTO 1942..1989 M N
6.9.2000 2998472 ADYCHA UST-CHARKY 1943..1989 M N
6.9.2000 2998473 NALGESE 5 KM UP RIVER OFFING 1967..1984 M N
6.9.2000 2998474 CHARKY 3.5 KM UP RIVER

OFFING
1949..1988 M N

6.9.2000 2998475 BURALAH TOMTOR 1944..1989 M N
6.9.2000 2998480 BYTANTAI ASAR 1937..1989 M N
6.9.2000 2998502 KOLYMA UST-SREDNEKAN 1936..1987 M N
6.9.2000 2998504 KOLYMA DUSCANIA 1948..1979 M N
6.9.2000 2998505 KOLYMA OROTUK 1957..1987 M N
6.9.2000 2998511 AIAN-URYAH EMTEGEI 1951..1987 M N
6.9.2000 2998520 BUJUNDA 3.8 KM DOWN UST'YA

BUR
1952..1987 M N

6.9.2000 2998521 GRYADA BURKOT 1964..1984 M N
6.9.2000 2998522 GANGON USTE 1963..1984 M N
6.9.2000 2998523 TABORNYUI USTE 1945..1980 M N
6.9.2000 2998524 BURKAT USTE 1974..1980 M N
6.9.2000 2998530 ANNUSHKA USTE 1969..1986 M N
6.9.2000 2998540 OROTUKAN OROTUKAN 1940..1987 M N
6.9.2000 2998547 BURLIVAYA USTE 1978..1984 M N
6.9.2000 2998548 OBO UST'E BURLIVOY 1978..1984 M N
6.9.2000 2998550 DETRIN UST'E VAKHANI 1938..1987 M N
6.9.2000 2998551 DETRIN UST'E OMCHUKA 1955..1987 M N
6.9.2000 2998552 VAKHANKA USTE 1949..1979 M N
6.9.2000 2998553 OLCHAN USTE 1962..1976 M N
6.9.2000 2998555 NIL'KOBA NELKOBA 1960..1987 M N
6.9.2000 2998556 TENKE 2.2 KM UP UST'YA

NIL'KOBA
1941..1987 M N

6.9.2000 2998557 PODEMNYI USTE 1963..1984 M N
6.9.2000 2998558 TERRASOVYUI UST'E PODEMNYI 1963..1984 M N
6.9.2000 2998560 KULU KULU 1942..1987 M N
6.9.2000 2998561 ITRIKAN KULU 1975..1976 M N
6.9.2000 2998562 KRIVULYA USTE 1942..1987 M N
6.9.2000 2998564 KULU UST'E NEKICHI 1980..1984 M N
6.9.2000 2998565 OMCHUK OMCHAK 1971..1984 M N
6.9.2000 2998566 OMCHUCK TRANSPORTNYI 1972..1977 M N
6.9.2000 2998610 HATYNNAH PREDPOROZJNAYA 1946..1986 M N
6.9.2000 2998701 ANUI ILIRNEI 1958..1984 M N
6.9.2000 2998702 ANUI OSTROVNOJE 1960..1987 M N
6.9.2000 2998705 NUTESYUN 1.3 KM UP

OSTANTSOVY
1959..1986 M N

6.9.2000 2998710 POGYUNDEN UST'E INKULIVEMA 1960..1987 M N
6.9.2000 2998715 SOKHATINYUI 0.7 KM UP MOUTH 1963..1979 M N
6.9.2000 2998720 BOL. ANUI KONSTANTINOVO 1978..1987 M N
6.9.2000 2998730 OMOLON OMOLON 1970..1984 M N
6.9.2000 2998735 OLOI UTUCHAN 1975..1987 M N
6.9.2000 2998736 OLOI'CHAN 2.5 KM DOWN UST'YA

PEIMENA
1968..1984 M N

6.9.2000 2998737 PEIMENA 1.5 KM UP MOUTH 1968..1984 M N
6.9.2000 2998738 TOPOLEVKA DAINY 1976..1984 M N
6.9.2000 2998740 BEREZOVKA BEREZOVKA 1965..1987 M N
6.9.2000 2998750 BOLSHAYA

STOLBOVAYA
UST'E NIL 1968..1977 M N

6.9.2000 2998751 NIL USTE 1968..1977 M N
6.9.2000 2998801 KRIVAYA USTE 1972..1984 M N
6.9.2000 2998901 AMGUEMA U MOSTA 174 KM 1976..1986 M N
9.5.2000 2999150 ANABAR SASKYLAKH 1954..1993 M N
6.9.2000 2999151 MAL. KUONAPKA DJALINDA 1943..1989 M N
6.9.2000 2999210 PRAVAYA HETTA PANGOZH 1979..1984 M N
6.9.2000 2999251 TAZ TAZ 1952..1964 M N
6.9.2000 2999252 TAZ KRASNOSELKOPSK 1971..1974 M N
6.9.2000 2999253 TAZ RATTA 1973..1978 M N
6.9.2000 2999501 PUR URENGOY 1961..1984 M N
6.9.2000 2999510 PYAKU-PUR TARKO-SALE 1954..1989 M N
6.9.2000 2999515 KHARAMPUR KHARAMPUR 1980..1984 M N
6.9.2000 2999517 ERCAL-NADEY KHALESOVAYA 1959..1989 M N
6.9.2000 2999921 OLENEK YAROLIN 1959..1987 M N
6.9.2000 2999922 OLENEK OLENEK 1936..1989 M N
15.8.2000 6970101 ONEGA KAZAKOVO 1929..1987 M N
15.8.2000 6970102 ONEGA CHEREPOVSKAYA 1941..1987 M N
15.8.2000 6970103 ONEGA NADPOROZJSKY

POGOST
1885..1987 M N

15.8.2000 6970110 VOLOSHKA TOROPOVSKAYA 1941..1987 M N
15.8.2000 6970115 VOZHEGA NAZAROVSKAYA 1955..1987 M N
15.8.2000 6970125 SVID GORKY 1927..1987 M N
15.8.2000 6970130 UHTA EREMINO 1962..1984 M N
15.8.2000 6970132 TIHMANGA PROKINO 1951..1986 M N
15.8.2000 6970133 LEKSHMA LIADINY 1959..1987 M N
15.8.2000 6970135 KENA KOROVYI DVOR 1933..1987 M N
15.8.2000 6970140 LETSHA PHEDOSEIEVSKAYA 1962..1984 M N
15.8.2000 6970251 NORTHERN DVINA

(SEVERNAYA DVINA)
ZVOZ 1939..1987 M N

15.8.2000 6970252 NORTHERN DVINA
(SEVERNAYA DVINA)

ABRAMKOVO 1877..1987 M N

15.8.2000 6970270 VAGA UST-SUMA 1956..1987 M N
15.8.2000 6970271 VAGA SHENKURSK 1914..1945 M N
10.8.2000 6970272 VAGA FILAIEVSKAYA 1938..1987 M N
15.8.2000 6970273 VAGA GLUBORETSKAYA 1955..1987 M N
15.8.2000 6970275 VEL BALAMUTOVSKAYA 1950..1987 M N
15.8.2000 6970276 VEL PUMINOVSKAYA 1955..1987 M N
15.8.2000 6970280 PEZHMA SHELUBINSKOIE 1949..1987 M N
15.8.2000 6970283 PODUGA VELIKO-

NIKOLAIESKAYA
1956..1987 M N

15.8.2000 6970290 KUBENA KUBINSKAYA 1951..1987 M N
15.8.2000 6970291 KUBENA TROITSE-ENALSKOIE 1936..1987 M N
15.8.2000 6970295 SYAMZHENA SYAMZHA 1963..1984 M N
15.8.2000 6970297 SIT KOZLIKHA 1965..1984 M N
15.8.2000 6970305 IJMA IJMA 1962..1984 M N
15.8.2000 6970310 LODMA KOROVKINSKAYA 1938..1976 M N
15.8.2000 6970315 LAYA STEPANOVO 1970..1984 M N
15.8.2000 6970320 CHERNAYA CHERNAYA 1963..1984 M N
15.8.2000 6970321 BABIYA BABIYA 1963..1984 M N
15.8.2000 6970322 BRUSOVITSA BRUSOVITSA 1963..1984 M N
15.8.2000 6970323 ELOUSHA TUNDRA 1954..1984 M N
15.8.2000 6970325 ZOLOTISA VERKHNAYA

ZOLOTITSA
1956..1987 M N

15.8.2000 6970401 PINEGA ZASURIE 1959..1987 M N
15.8.2000 6970402 PINEGA SEVERNY 1964..1984 M N
15.8.2000 6970403 PINEGA SOGRY 1953..1987 M N
15.8.2000 6970410 YEZHUGA SHIROKOIE 1971..1984 M N
15.8.2000 6970415 NYUHCHA IZBA SHIROKAYA 1949..1976 M N
15.8.2000 6970417 SURA GORA 1974..1984 M N
15.8.2000 6970420 YULA PACHIHA 1970..1984 M N
15.8.2000 6970423 PULA SHIDNEMA 1972..1980 M N
15.8.2000 6970425 BOLSHAYA ILESHA KRASNOIE 1973..1984 M N
15.8.2000 6970428 PUSHMA LODEINAYA 1955..1987 M N
15.8.2000 6970429 OHTOMA LAMBAS 1973..1984 M N

15.8.2000 6970430 POKSHENGA SHILEGA 1960..1987 M N
15.8.2000 6970435 UFTYUGA 1 YARUHINO 1942..1987 M N
15.8.2000 6970438 LIMENDA MAKAROVO 1969..1984 M N
15.8.2000 6970439 EVDA AKSENOVSKAYA 1946..1984 M N
15.8.2000 6970440 ERGA YURKINSKAYA 1960..1987 M N
15.8.2000 6970442 KODIMA SHEHANOVSKAYA 1956..1987 M N
15.8.2000 6970445 NIZHNAYA TOIMA METIL 1958..1987 M N
15.8.2000 6970450 YUG GAVRINO 1936..1987 M N
15.8.2000 6970451 YUG PODOSINOVETS 1930..1987 M N
15.8.2000 6970452 YUG GORODOK 1957..1987 M N
15.8.2000 6970453 YUG PERMAS 1959..1987 M N
15.8.2000 6970455 SHARZHENGA KALININO 1951..1987 M N
15.8.2000 6970456 KICHMENGA ZAHAROVO 1948..1987 M N
15.8.2000 6970457 DOROZHKOVKA DOROZHKOVO 1946..1987 M N
15.8.2000 6970458 ENANGA MITINO 1961..1983 M N
15.8.2000 6970459 ENTALA ZABORIE 1960..1987 M N
15.8.2000 6970460 SUKHONA KALIKINO 1881..1987 M N
15.8.2000 6970461 SUKHONA TOTMA 1933..1987 M N
15.8.2000 6970462 SUKHONA RABANGA 1877..1987 M N
15.8.2000 6970465 STRELNA STRELNA 1935..1977 M N
15.8.2000 6970466 STRELNA ANISIMOVO 1954..1987 M N
15.8.2000 6970467 NIZHNAYA ERGA ZAGORIE 1951..1981 M N
15.8.2000 6970470 UFTYUGA 2 KOLENO 1952..1987 M N
15.8.2000 6970471 TOLSHMA PUZOVKA 1958..1987 M N
15.8.2000 6970472 TSAREVA SELO 1957..1986 M N
15.8.2000 6970473 TIKSNA PETRILOVO 1952..1987 M N
15.8.2000 6970474 DVINITSA KOTLAKSA 1951..1987 M N
15.8.2000 6970475 LEZJA BUSHUIHA 1954..1985 M N
15.8.2000 6970480 USTIYA SHANGALI 1935..1987 M N
15.8.2000 6970481 USTIYA BESTUZJEVO 1942..1987 M N
15.8.2000 6970482 USTIYA NAZAROVSKAYA 1962..1984 M N
15.8.2000 6970485 KOKSHENGA MOISEIEVSKAYA 1936..1983 M N
15.8.2000 6970490 VAYENGA PHILIMONOVSKAYA 1954..1986 M N
15.8.2000 6970495 LED ZELENISKAYA 1936..1987 M N
15.8.2000 6970498 SULANDA KAMENSHNIK 1963..1984 M N
15.8.2000 6970501 MEZEN PISSA 1961..1987 M N
15.8.2000 6970502 MEZEN MAKARIB 1931..1987 M N
15.8.2000 6970505 MEZENSKAYA PIZHMA LARKINO 1946..1985 M N
15.8.2000 6970510 EDOMA LESHIMUCHASTOK 1961..1984 M N
15.8.2000 6970511 MOKHEMA KARATSHELIE 1964..1984 M N
15.8.2000 6970515 BOLSHAYA LOPTUGA BUTKAN 1957..1987 M N
15.8.2000 6970520 VASHKA RESHELSKAYA 1931..1987 M N
15.8.2000 6970521 VASHKA VENDINGA 1954..1987 M N
15.8.2000 6970540 NEMNUGA SOVPOLIE 1958..1985 M N
15.8.2000 6970551 KULOY CHREBTOVSKAYA 1956..1987 M N
15.8.2000 6970561 PEZA SAFONOVO 1956..1987 M N
15.8.2000 6970565 SOYANA SOAYANA 1966..1984 M N
15.8.2000 6970570 MALAYA CHETSA KAMENKA 1964..1984 M N
15.8.2000 6970575 KOPTYAKOVA VERKHNYI KELIY 1969..1983 M N
15.8.2000 6970580 KEPINA KEPINO 1951..1987 M N
15.8.2000 6970583 KOTUGA KEPINO 1966..1984 M N
15.8.2000 6970601 PIZHMA LEVINSKAYA 1957..1987 M N
15.8.2000 6970620 SEVERNAYA MYLVA MARKOLASTA 1954..1979 M N
6.9.2000 6970625 ISET DOLMATOVO 1981..1984 M N
15.8.2000 6970630 PESHA VOLOKOVAYA 1965..1965 M N
10.8.2000 6970640 SOSNOVKA SOSNOVKA 1979..1988 M N
15.8.2000 6970680 VYCHEGDA FEDYAKOVO 1962..1987 M N
15.8.2000 6970681 VYCHEGDA SIKTIVKAR 1924..1984 M N
10.8.2000 6970682 VYCHEGDA MALAYA KUZHBA 1930..1987 M N
15.8.2000 6970683 VYCHEGDA UST-NEM 1929..1936 M N
15.8.2000 6970684 VYCHEGDA POMOZDINO 1951..1987 M N
15.8.2000 6970685 VYCHEGDA PUZLA 1969..1984 M N
15.8.2000 6970687 VOL YUGIDTIDOR 1973..1984 M N
15.8.2000 6970690 YUZHNAYA MYLVA TIMSHER 1971..1984 M N
15.8.2000 6970691 LOP-YU LOP-YU-VAD 1974..1984 M N
15.8.2000 6970695 VOCH VERHNAYA VOCH 1954..1987 M N
15.8.2000 6970698 PRUPT KLIMOVO 1958..1987 M N
10.8.2000 6970700 PECHORA OKSINO 1916..1992 M N
10.8.2000 6970701 PECHORA UST-TSILMA 1932..1989 M N
15.8.2000 6970702 PECHORA MUTNYI MATERIK 1980..1987 M N
15.8.2000 6970703 PECHORA UST-SHCHUGOR 1914..1987 M N
15.8.2000 6970704 PECHORA TROITSKO-PECHORSK 1938..1987 M N
10.8.2000 6970705 PECHORA YAKSHA 1978..1987 M N
15.8.2000 6970706 PECHORA UST-UNYA 1975..1984 M N
15.8.2000 6970720 VYM POLOVNIKI 1956..1987 M N
15.8.2000 6970721 VYM VESLYANA 1908..1987 M N
15.8.2000 6970722 VYM SHOMVUKA 1963..1984 M N
15.8.2000 6970730 YOSER YOSER 1960..1987 M N
15.8.2000 6970731 ELVA METSHURA 1960..1987 M N
15.8.2000 6970735 VESLYANA VOZHAEL 1960..1987 M N
15.8.2000 6970740 VISHERA LUN 1947..1987 M N
15.8.2000 6970745 NIVSHERA TROITSK 1952..1987 M N
15.8.2000 6970750 LOKCHIM BOYAR-KEROS 1956..1987 M N
15.8.2000 6970751 LOKCHIM LOPIDINO 1951..1965 M N
15.8.2000 6970755 LOP NEWCHPAS 1975..1984 M N
15.8.2000 6970760 SYSOLA PERVOMAISKY 1964..1984 M N
15.8.2000 6970761 SYSOLA KROIGORODOK 1958..1987 M N
15.8.2000 6970765 KOM KOM 1973..1984 M N
15.8.2000 6970767 MALAYA VIZINGA EL-BAZA 1974..1984 M N
15.8.2000 6970770 LUZA KRASAVINO 1955..1987 M N
15.8.2000 6970771 LUZA OBIYACHEVO 1955..1987 M N
15.8.2000 6970772 LUZA VERKHOLUZIE 1955..1967 M N
15.8.2000 6970775 LALA ALEKSANDROVO 1969..1984 M N
15.8.2000 6970777 VILED INAYEVSKAYA 1956..1987 M N
15.8.2000 6970779 SAVATIEVKA GORBITSHEVO 1962..1984 M N
10.8.2000 6970780 EGUL CHUKHLOM 1978..1987 M N
15.8.2000 6970785 POZJEG SHILADOR 1954..1987 M N
15.8.2000 6970790 YARENGA TOHTA 1944..1987 M N
15.8.2000 6970800 SULA KOTKINA 1928..1987 M N
15.8.2000 6970801 SULA NYZHNE-SULSKOIE 1958..1975 M N
15.8.2000 6970805 NYASHENNY KOTKINA 1946..1987 M N
15.8.2000 6970810 TSILMA TRUSOVO 1937..1987 M N
15.8.2000 6970811 TSILMA NOMBUR 1946..1986 M N
15.8.2000 6970815 ASHUGA BORKOVSKAYA 1961..1984 M N
15.8.2000 6970820 NERITSA ILINSKAYA 1953..1976 M N
15.8.2000 6970830 CHIKSHINA CHIKSHINO 1965..1984 M N
15.8.2000 6970835 RIBNITSA TALYI 1969..1984 M N
6.9.2000 6970837 KANIRKA KORDON 1978..1984 M N
15.8.2000 6970840 VELEW (VEL) KONOSH-EL 1959..1987 M N
15.8.2000 6970845 SOYVA SOAVA 1950..1986 M N
15.8.2000 6970846 SOYVA SOYVA 1976..1984 M N
15.8.2000 6970851 USA PETRUN 1915..1987 M N
15.8.2000 6970852 USA SEIDA 1963..1984 M N
15.8.2000 6970855 ADZVA SALYUKUVOM 1953..1958 M N
15.8.2000 6970856 ADZVA HARUTA 1960..1987 M N
15.8.2000 6970857 HOSEDA-YU HOSEDA-HARD 1958..1987 M N
15.8.2000 6970858 BOLSHOI KOCHMES KOCHMES 1964..1984 M N
15.8.2000 6970860 KOSYN KOSYN 1953..1987 M N
15.8.2000 6970862 KOZHIM KOZHIM RUDNIK 1949..1987 M N
15.8.2000 6970865 SINYA SINYA 1959..1987 M N
15.8.2000 6970870 KOLVA KOLVA 1975..1987 M N
15.8.2000 6970871 KOLVA HOREY VER 1958..1987 M N
6.9.2000 6970873 ANGER CHEREPANOVO 1978..1981 M N
15.8.2000 6970875 SHCHUGOR MICHABICHEVNIK 1932..1983 M N
15.8.2000 6970876 SHCHUGOR VERHNYI SHCHUGOR 1948..1987 M N
15.8.2000 6970880 ILYCH PRIURALSK 1969..1984 M N
15.8.2000 6970881 ILYCH SHEJIMDIKOST 1965..1984 M N
15.8.2000 6970885 KOGEL OHOTBAZA 1950..1984 M N
15.8.2000 6970887 UNYA BERDISH 1958..1987 M N
15.8.2000 6970890 LAYA MISHVAN 1960..1987 M N
15.8.2000 6970895 SHAPKINA SHAPKINO 1976..1984 M N
15.8.2000 6970900 IZHMA IZHMA 1981..1987 M N
15.8.2000 6970901 IZHMA KARTAIOL 1933..1987 M N
15.8.2000 6970902 IZHMA UST-UKHTA 1913..1987 M N
10.8.2000 6970903 IZHMA IZVAIL 1978..1979 M N
15.8.2000 6970910 SEDUE SEDUE 1961..1984 M N
15.8.2000 6970913 AYUVA KERKI 1959..1986 M N
15.8.2000 6970915 UKHTA UKHTA 1933..1987 M N
15.8.2000 6970918 TOBYSH TOBYSH 1963..1984 M N
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15.8.2000 6970923 MASLYANAYA SEMSHINO 1952..1985 M N
15.8.2000 6970925 BOLSHAYA ELMA FILUTINO 1976..1984 M N
15.8.2000 6970926 UFTYUGA 3 MALANYIEVSKAYA 1951..1977 M N
15.8.2000 6970927 VOLOGDA MYAGRINO 1971..1984 M N
15.8.2000 6970930 YEMTSA SELTSO 1928..1987 M N
15.8.2000 6970931 YEMTSA MOST 1928..1987 M N
15.8.2000 6970935 SHELESKA KONETS 1948..1986 M N
15.8.2000 6970937 VAIMUGA OBOZERSKY 1968..1984 M N
15.8.2000 6971055 KOVDORA KOVDOR 1958..1989 M N
15.8.2000 6971056 MALAYA LEIPY SLUDA 1978..1984 M N
15.8.2000 6971085 GREMIHA AT RIVER OFFERING 1940..1963 M N
15.8.2000 6971100 KOLA OKTIABRSKY

RAILWAY,KM 1429
1928..1990 M N

15.8.2000 6971101 KOLA AT EFFLUX 1948..1989 M N
15.8.2000 6971110 MONCHA MOCHEGORSK 1933..1989 M N
15.8.2000 6971115 KURENGA J. D. MOST 1933..1989 M N
15.8.2000 6971116 PECHA KUNA 1934..1989 M N
15.8.2000 6971117 MALAYA BELAYA HIBINI 1947..1989 M N
15.8.2000 6971120 BOLSHAYA TYUVA TYUVA-GUBA 1937..1986 M N
15.8.2000 6971130 TULOMA VERHNE-TULOMSKAYA

GES
1934..1990 M N

15.8.2000 6971135 KULONGA KULONGA 1947..1986 M N
15.8.2000 6971136 PAK 3 KM UP RIVER

OFFERING
1942..1989 M N

15.8.2000 6971137 SHOVNA 2 KM UP RIVER
OFFERING

1952..1989 M N

15.8.2000 6971140 PECHA PADUN 1932..1989 M N
15.8.2000 6971145 LOTTA KALLOKOSKI 1960..1989 M N
15.8.2000 6971151 UMBA AT EFFLUX 1932..1989 M N
15.8.2000 6971155 SHOGUY 6 KM UP RIVER

OFFERING
1955..1967 M N

15.8.2000 6971170 PATSO-YOKI RAYAKOSKI GES 1956..1966 M N
15.8.2000 6971180 KOLOS-YOKI A. D. MOST 1975..1984 M N
15.8.2000 6971310 ZAPADNAYA LITSA RIVER OFFERING 1935..1963 M N
15.8.2000 6971400 VORONIYA GOLITSINO 1935..1966 M N
15.8.2000 6971401 VORONIYA SEREBRYANSKAYA

GES 1
1959..1989 M N

15.8.2000 6971402 VORONIYA AT EFFLUX 1935..1989 M N
15.8.2000 6971405 NIVKA RIVER OFFERING 1939..1989 M N
15.8.2000 6971410 TERIBERKA TERIBERKA 1932..1982 M N
15.8.2000 6971411 TERIBERKA VERKHNE-

TERIBERSKAYA GES
1984..1984 M N

15.8.2000 6971415 MUCHKA TERIBERKA 1954..1965 M N
15.8.2000 6971420 BOLSHAYA OLENKA ZAHREBETNOIE 1955..1961 M N
15.8.2000 6971425 RINDA RINDA 1932..1957 M N
15.8.2000 6971430 HARLOVKA HARLOVKA 1935..1957 M N
15.8.2000 6971435 VOSTOCHNAYA LITSA VOSTOCHNAYA LITSA 1937..1960 M N
15.8.2000 6971440 VARZINA VARZINA 1947..1966 M N
15.8.2000 6971445 YOKANGA YOKANGA 1935..1963 M N
15.8.2000 6971450 PONOY PONOY 1935..1976 M N
15.8.2000 6971451 PONOY KANEVKA 1933..1989 M N
15.8.2000 6971452 PONOY KRASNOTSHELIE 1940..1989 M N
15.8.2000 6971460 PULONGA PULONGA 1948..1956 M N
15.8.2000 6971465 PYALITSA PYALITSA 1952..1965 M N
15.8.2000 6972110 KOLEZHMA KOLEZHMA 1962..1979 M N
15.8.2000 6972130 NIZHNY VYG (SOROKA) BELOMORSKAYA 1964..1972 M N
15.8.2000 6972131 NIZHNY VYG VYGOSTROV 1962..1972 M N
15.8.2000 6972135 BELOMORKANAL MATKOZH 1956..1987 M N
15.8.2000 6972136 BELOMORKANAL PALAKORGSKAYA GES 1967..1987 M N
15.8.2000 6972138 LETNAYA LETNYI-1 1931..1987 M N
15.8.2000 6972140 IDEL NIZHNAYA IDEL 1953..1986 M N
15.8.2000 6972141 RUCHEY BEZ

NAZVANIYA
KAMENNYI BOR 1971..1984 M N

15.8.2000 6972145 ONDA ONDSKAYA GES 1956..1987 M N
15.8.2000 6972146 ONDA LOSOSYI POROG 1970..1984 M N
15.8.2000 6972147 ONDA ONDA 1933..1986 M N
15.8.2000 6972160 VYG OGORELISHY 1952..1987 M N
15.8.2000 6972165 LEKSA SERGIEVO 1963..1984 M N
15.8.2000 6972166 VOZHMA VOZHMOZERO 1972..1984 M N
15.8.2000 6972167 UNDUZA VOZHMOGORA 1963..1984 M N
10.8.2000 6972170 VONGUDA VONGUDA 1981..1992 M N
15.8.2000 6972175 SEGEZHA POPOV POROG 1955..1987 M N
15.8.2000 6972178 ONIGMA CHERNYI POROG 1955..1987 M N
15.8.2000 6972180 LUZHMA ILYINA GORA 1964..1984 M N
15.8.2000 6972185 VOLOMA VENGIGORA 1972..1984 M N
15.8.2000 6972800 KEM PODUZHEMIE 1917..1965 M N
10.8.2000 6972801 KEM PUTKINSKAYA GES 1972..1988 M N
15.8.2000 6972802 KEM SHOMBA 1960..1985 M N
10.8.2000 6972803 KEM YUSHKOZERO 1928..1986 M N
15.8.2000 6972804 KEM YURYAHMYA 1976..1980 M N
15.8.2000 6972810 CHIRKO-KEM YUSHKOZERO 1955..1987 M N
15.8.2000 6972811 CHIRKO-KEM ANDRONOVA GORA 1932..1987 M N
15.8.2000 6972816 MYAG MYAGREKA 1957..1987 M N
15.8.2000 6972817 KUZEMA KUZEMA 1957..1986 M N
15.8.2000 6972822 LETNAYA J. D. MOST 1946..1963 M N
15.8.2000 6972825 VONGA J. D. MOST 1956..1977 M N
15.8.2000 6972830 SHOMBA SHOMBA 1951..1986 M N
15.8.2000 6972832 LESNOY SHOMBA 1968..1984 M N
15.8.2000 6972833 NOGEUS-YOKI

(KAMENKA)
LUVOZERO 1934..1980 M N

15.8.2000 6972835 KONTOKKI KOSTOMUKSHA 1980..1984 M N
15.8.2000 6972837 NIZHNAYA VOOPO USTIE 1976..1984 M N
15.8.2000 6972838 NURMI USTIE 1976..1984 M N
15.8.2000 6972840 ELMANE POROG YOLMANE 1956..1987 M N
15.8.2000 6972845 SUDNO VOKNAVOLOK 1972..1984 M N
15.8.2000 6972847 VOINITSA VOINITSA 1959..1987 M N
15.8.2000 6972848 KURZHMA VOINITSA 1959..1982 M N
15.8.2000 6972850 KIS-KIS USTIE 1976..1984 M N
15.8.2000 6972851 UHTA KALEVALA 1953..1987 M N
15.8.2000 6972852 NORVI-YOKI KALEVALA 1968..1984 M N
15.8.2000 6972853 KERKESH USTIE 1968..1984 M N
15.8.2000 6972855 VALAZ-REKA AT EFFLUX FROM

VARAKUL
1979..1984 M N

15.8.2000 6972860 KOVDA KNYAZHEGUBSKAYA
GES

1956..1987 M N

15.8.2000 6972861 KOVDA (YOVA) YOVSKAYA GES 1951..1987 M N
15.8.2000 6972862 KOVDA (KUMA) KUMSKAYA GES 1963..1984 M N
15.8.2000 6972863 KOVDA (SOFYANGA) SOFPOROG 1925..1987 M N
15.8.2000 6972865 KORPI-YOKI PYAOZERO 1974..1984 M N
15.8.2000 6972866 MININKA TUNGOZERO 1978..1984 M N
15.8.2000 6972867 TAVO-YOKI USTIE 1977..1984 M N
15.8.2000 6972868 KORMANKA USTIE 1977..1984 M N
15.8.2000 6972870 OLANGA USTIE 1977..1984 M N
15.8.2000 6972875 KERET J. D. MOST 1931..1987 M N
15.8.2000 6972877 GRIDINA GRIDINO 1945..1987 M N
15.8.2000 6972878 TUMCHA ALAKURTTI 1958..1987 M N

Country Date GRDC-
No.

River Station from - to D/M N/U

Canada 25.10.2000 4203051 PORCUPINE RIVER BELOW BELL RIVER 1964..1992 M N
25.10.2000 4203060 OLD CROW RIVER NEAR THE MOUTH 1976..1991 M N
25.10.2000 4203070 EAGLE RIVER DEMPSTER HIGHWAY

BRIDGE
1978..1992 M N

25.10.2000 4203080 WHITESTONE RIVER NEAR THE MOUTH 1979..1992 M N
25.10.2000 4203151 STEWART RIVER STEWART CROSSING 1961..1972 M N
25.10.2000 4203152 STEWART RIVER AT THE MOUTH 1963..1992 M N
25.10.2000 4203165 MCQUESTEN RIVER NEAR THE MOUTH 1979..1992 M N
25.10.2000 4203170 MAYO RIVER NEAR MAYO 1945..1949 M N
25.10.2000 4203201 YUKON RIVER EAGLE 1983..1991 M N
25.10.2000 4203202 YUKON RIVER STEWART RIVER 1956..1964 M N
25.10.2000 4203215 NORTH KLONDIKE

RIVER
NEAR THE MOUTH 1974..1992 M N

25.10.2000 4203217 LITTLE SOUTH
KLONDIKE RIVER

BELOW ROSS CREEK 1983..1992 M N

25.10.2000 4203220 INDIAN RIVER ABOVE THE MOUTH 1982..1992 M N
25.10.2000 4203310 SNAG CREEK KM 1945.6 ALASKA

HIGHWAY
1989..1992 M N

25.10.2000 4203320 DONJEK RIVER BELOW KLUANE RIVER 1979..1992 M N
25.10.2000 4203330 KLUANE RIVER OUTLET OF KLUANE

LAKE
1952..1992 M N

25.10.2000 4203335 DUKE RIVER NEAR THE MOUTH 1981..1992 M N
25.10.2000 4203410 NORDENSKIOLD RIVER BELOW ROWLINSON 1982..1992 M N

CREEK
25.10.2000 4203420 BIG SALMON RIVER NEAR CARMACKS 1953..1992 M N
25.10.2000 4203425 SOUTH BIG SALMON

RIVER
BELOW LIVINGSTONE
CREEK

1982..1992 M N

25.10.2000 4203501 PELLY RIVER BELOW VANGORDA
CREEK

1972..1992 M N

25.10.2000 4203502 PELLY RIVER ROSS RIVER 1954..1973 M N
25.10.2000 4203503 PELLY RIVER BELOW FORTIN CREEK 1986..1992 M N
25.10.2000 4203505 ROSE CREEK BELOW FARO CREEK 1966..1968 M N
25.10.2000 4203510 ROSS RIVER ROSS RIVER 1960..1992 M N
25.10.2000 4203520 HESS RIVER ABOVE EMERALD

CREEK
1976..1992 M N

25.10.2000 4203530 MACMILLAN RIVER NEAR THE MOUTH 1984..1992 M N
25.10.2000 4203535 SOUTH MACMILLAN

RIVER
KM 407 CANOL ROAD 1974..1992 M N

25.10.2000 4203740 WATSON RIVER NEAR CARCROSS 1955..1972 M N
25.10.2000 4203745 TAGISH CREEK NEAR CARCROSS 1955..1970 M N
25.10.2000 4203755 LINDEMAN CREEK NEAR BENNETT 1954..1992 M N
25.10.2000 4203780 NISUTLIN RIVER ABOVE WOLF RIVER 1979..1992 M N
25.10.2000 4203785 SIDNEY CREEK KM 46 SOUTH CANOL

ROAD
1982..1992 M N

25.10.2000 4203790 SWIFT RIVER NEAR SWIFT RIVER 1956..1992 M N
25.10.2000 4203810 WANN RIVER NEAR ATLIN 1957..1992 M N
25.10.2000 4203820 FORTYMILE RIVER NEAR THE MOUTH 1982..1992 M N
25.10.2000 4203855 PINE CREEK NEAR ATLIN 1955..1969 M N
25.10.2000 4203857 LUBBOCK RIVER NEAR ATLIN 1955..1992 M N
25.10.2000 4203860 TUTSHI RIVER OUTLET OF TUTSHI

LAKE
1956..1992 M N

25.10.2000 4203870 GLADYS RIVER OUTLET OF GLADYS
LAKE

1956..1992 M N

25.10.2000 4203901 YUKON RIVER WHITEHORSE 1943..1992 M N
25.10.2000 4203910 TAKHINI RIVER NEAR WHITEHORSE 1948..1992 M N
25.10.2000 4203911 TAKHINI RIVER OUTLET OF KUSAWA

LAKE
1952..1985 M N

25.10.2000 4203915 IBEX RIVER NEAR WHITEHORSE 1989..1992 M N
23.10.2000 4208005 MACKENZIE RIVER FORT SIMPSON 1938..1992 M N
23.10.2000 4208022 RAT RIVER NEAR FORT

MCPHERSON
1981..1989 M N

23.10.2000 4208040 PEEL RIVER ABOVE FORT
MCPHERSON

1969..1992 M N

23.10.2000 4208041 PEEL RIVER ABOVE CANYON
CREEK

1962..1992 M N

23.10.2000 4208042 OGILVIE RIVER KM 197.9 DEMPSTER
HIGHWAY

1974..1992 M N

23.10.2000 4208043 BLACKSTONE RIVER NEAR CHAPMAN LAKE
AIRSTRIP

1984..1992 M N

23.10.2000 4208044 BONNET PLUME RIVER ABOVE GILLESPIE
CREEK

1981..1992 M N

23.10.2000 4208051 SNAKE RIVER ABOVE IRON CREEK 1964..1966 M N
23.10.2000 4208065 ARCTIC RED RIVER NEAR THE MOUTH 1968..1992 M N
23.10.2000 4208070 CARIBOU CREEK ABOVE HIGHWAY NO. 8 1975..1992 M N
23.10.2000 4208072 CABIN CREEK ABOVE HIGHWAY NO. 8 1984..1992 M N
23.10.2000 4208073 BOOT CREEK NEAR INUVIK 1981..1989 M N
23.10.2000 4208090 CLEAR RIVER NEAR BEAR CANYON 1971..1992 M N
23.10.2000 4208093 EUREKA RIVER NEAR WORSLEY 1975..1992 M N
23.10.2000 4208094 MONTAGNEUSE RIVER NEAR HINES CREEK 1975..1992 M N
23.10.2000 4208095 HINES CREEK NEAR FAIRVIEW 1971..1990 M N
23.10.2000 4208096 HINES CREEK ABOVE GERRY LAKE 1974..1992 M N
23.10.2000 4208100 RAMPARTS RIVER NEAR FORT GOOD

HOPE
1985..1992 M N

23.10.2000 4208105 JACKFISH CREEK NEAR FORT GOOD
HOPE

1980..1985 M N

23.10.2000 4208120 MOUNTAIN RIVER BELOW CAMBRIAN
CREK

1978..1992 M N

23.10.2000 4208125 WAINSCOTT COULEE NEAR BROWNVALE 1977..1992 M N
23.10.2000 4208126 GRIMSHAW DRAINAGE NEAR GRIMSHAW 1991..1992 M N
23.10.2000 4208130 NOTIKEWIN RIVER MANNING 1961..1992 M N
23.10.2000 4208132 BUCHANAN CREEK NEAR MANNING 1985..1992 M N
23.10.2000 4208133 NORTH STAR

DRAINAGE
NEAR NORTH STAR 1991..1992 M N

23.10.2000 4208135 TWITYA RIVER NEAR THE MOUTH 1980..1989 M N
23.10.2000 4208140 BOYER RIVER NEAR FORT VERMILION 1962..1992 M N
23.10.2000 4208141 BOYER RIVER NEAR PADDLE PRAIRIE 1979..1992 M N
23.10.2000 4208145 PONTON RIVER ABOVE BOYER RIVER 1962..1992 M N
23.10.2000 4208147 KEG RIVER HIGHWAY NO. 35 1971..1992 M N
23.10.2000 4208155 BOSWORTH CREEK NORMAN WELLS 1974..1978 M N
23.10.2000 4208156 BOSWORTH CREEK NEAR NORMAN WELLS 1980..1992 M N
23.10.2000 4208157 SEEPAGE CREEK NORMAN WELLS 1974..1977 M N
23.10.2000 4208158 JUNGLE RIDGE CREEK NEAR THE MOUTH 1980..1992 M N
23.10.2000 4208159 BIG SMITH CREEK NEAR HIGHWAY NO. 1 1973..1992 M N
23.10.2000 4208160 GREAT BEAR RIVER OUTLET OF GREAT

BEAR LAKE
1961..1992 M N

23.10.2000 4208165 WHITEFISH RIVER NEAR THE MOUTH 1977..1991 M N
23.10.2000 4208167 HALDANE RIVER NEAR THE MOUTH 1975..1989 M N
23.10.2000 4208168 CAMSELL RIVER OUTLET OF CLUT LAKE 1933..1992 M N
23.10.2000 4208169 SLOAN RIVER NEAR THE MOUTH 1976..1990 M N
23.10.2000 4208170 JOHNNY HOE RIVER ABOVE LAC STE.

THERESE
1969..1991 M N

23.10.2000 4208175 ACASTA RIVER ABOVE LITTLE
CRAPEAU LAKE

1980..1992 M N

23.10.2000 4208180 BLACKWATER RIVER NEAR THE MOUTH 1983..1984 M N
23.10.2000 4208181 BLACKWATER RIVER OUTLET OF

BLACKWATER LAKE
1986..1992 M N

23.10.2000 4208195 KING CREEK KM 20.9 NAHANNI
RANGE ROAD

1975..1987 M N

23.10.2000 4208221 SOUTH NAHANNI RIVER ABOVE VIRGINIA FALLS 1962..1992 M N
23.10.2000 4208225 FLAT RIVER NEAR THE MOUTH 1960..1992 M N
23.10.2000 4208226 FLAT RIVER TUNGSTEN AIRSTRIP 1988..1991 M N
23.10.2000 4208227 FLAT RIVER CANTUNG CAMP 1973..1987 M N
23.10.2000 4208235 MAC CREEK NEAR THE MOUTH 1978..1991 M N
23.10.2000 4208236 LENED CREEK ABOVE LITTLE

NAHANNI RIVER
1982..1991 M N

23.10.2000 4208237 PRAIRIE CREEK CADILLAC MINE 1974..1989 M N
23.10.2000 4208245 SMITH RIVER ABOVE SMITH FALLS 1983..1992 M N
23.10.2000 4208247 GRAYLING RIVER NEAR THE MOUTH 1983..1992 M N
23.10.2000 4208251 DEASE RIVER MCDAME 1958..1992 M N
23.10.2000 4208252 DEASE RIVER NEAR THE MOUTH 1984..1992 M N
23.10.2000 4208256 KECHIKA RIVER ABOVE BOYA CREEK 1967..1992 M N
23.10.2000 4208258 TURNAGAIN RIVER ABOVE SANDPILE

CREEK
1967..1992 M N

23.10.2000 4208265 BLUE RIVER NEAR THE MOUTH 1963..1992 M N
23.10.2000 4208267 COTTONWOOD RIVER ABOVE BASS CREEK 1964..1992 M N
23.10.2000 4208271 LIARD RIVER NEAR THE MOUTH 1972..1992 M N
23.10.2000 4208272 LIARD RIVER ABOVE BEAVER RIVER 1968..1992 M N
23.10.2000 4208274 LIARD RIVER ABOVE KECHIKA RIVER 1969..1992 M N
23.10.2000 4208275 LIARD RIVER UPPER CROSSING 1960..1992 M N
23.10.2000 4208282 RABBIT CREEK BELOW HIGHWAY NO. 7 1978..1982 M N
23.10.2000 4208283 RABBIT CREEK AT HIGHWAY NO. 7 1984..1989 M N
23.10.2000 4208285 RABBIT RIVER NEAR THE MOUTH 1983..1992 M N
23.10.2000 4208287 GEDDES CREEK AT THE MOUTH 1979..1992 M N
23.10.2000 4208288 TEETER CREEK NEAR THE MOUTH 1979..1992 M N
23.10.2000 4208289 TROUT RIVER KM 783.7 ALASKA

HIGHWAY
1970..1992 M N

23.10.2000 4208290 FRANCES RIVER NEAR WATSON LAKE 1963..1992 M N
23.10.2000 4208295 RANCHERIA RIVER NEAR THE MOUTH 1985..1992 M N
23.10.2000 4208297 BIG CREEK KM 1084.8 ALASKA

HIGHWAY
1989..1992 M N

23.10.2000 4208298 TOM CREEK KM 34.9 ROBERT
CAMPBELL HIGHWAY

1974..1992 M N

23.10.2000 4208305 PROHPET RIVER ABOVE CHEVES CREEK 1988..1992 M N
23.10.2000 4208307 BOUGIE CREEK KM 368 ALASKA

HIGHWAY
1981..1992 M N

23.10.2000 4208308 ADSETT CREEK KM 386 ALASKA
HIGHWAY

1983..1992 M N

23.10.2000 4208309 PARKER CREEK NEAR THE MOUTH 1979..1981 M N
23.10.2000 4208310 REDSTONE RIVER NEAR THE MOUTH 1963..1973 M N
23.10.2000 4208311 REDSTONE RIVER KM 63 ABOVE MOUTH 1974..1991 M N
23.10.2000 4208315 SILVERBERRY RIVER NEAR LITTLE DAL LAKE 1980..1989 M N
23.10.2000 4208316 TSICHU RIVER CANOL ROAD 1975..1991 M N
23.10.2000 4208317 WRIGLEY RIVER NEAR THE MOUTH 1977..1987 M N
23.10.2000 4208325 TOAD RIVER ABOVE NONDA RIVER 1961..1992 M N
23.10.2000 4208326 TOAD RIVER NEAR THE MOUTH 1983..1992 M N
23.10.2000 4208327 RACING RIVER NEAR FORT NELSON 1944..1945 M N
23.10.2000 4208330 BEAVER RIVER BELOW WHITEFISH

RIVER
1977..1992 M N

23.10.2000 4208333 JEAN-MARIE RIVER AT HIGHWAY NO. 1 1972..1992 M N
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23.10.2000 4208335 TROUT RIVER HIGHWAY NO. 1 1969..1992 M N
23.10.2000 4208338 PLATEAU CREEK NEAR WILLOW LAKE 1976..1984 M N
23.10.2000 4208345 MARTIN RIVER HIGHWAY NO. 1 1972..1992 M N
23.10.2000 4208346 HARRIS RIVER NEAR THE MOUTH 1972..1992 M N
23.10.2000 4208347 SAHNDAA CREEK NEAR YELLOWKNIFE 1982..1989 M N
23.10.2000 4208350 LA MARTRE RIVER BELOW OUTLET OF

LAC LA MARTRE
1975..1992 M N

23.10.2000 4208353 EMILE RIVER OUTLET OF BASLER
LAKE

1978..1992 M N

23.10.2000 4208355 SNARE RIVER BELOW BIGSPRUCE
LAKE

1945..1946 M N

23.10.2000 4208356 SNARE RIVER BIGSPRUCE LAKE 1949..1975 M N
23.10.2000 4208357 SNARE RIVER BELOW GHOST RIVER 1947..1992 M N
23.10.2000 4208358 WECHO RIVER OUTLET OF INGLIS

LAKE
1983..1992 M N

23.10.2000 4208366 FORT NELSON RIVER FORT NELSON 1960..1977 M N
23.10.2000 4208370 YELLOWKNIFE RIVER OUTLET FROM

PROSPEROUS LAKE
1937..1992 M N

23.10.2000 4208371 YELLOWKNIFE RIVER INLET TO
PROSPEROUS LAKE

1939..1992 M N

23.10.2000 4208372 YELLOWKNIFE RIVER
(POWER DIVERSION)

SITE Y2 1941..1956 M N

23.10.2000 4208376 CAMERON RIVER BELOW REID LAKE 1975..1992 M N
23.10.2000 4208378 BAKER CREEK NEAR YELLOWKNIFE 1968..1981 M N
23.10.2000 4208379 BAKER CREEK OUTLET OF LOWER

MARTIN LAKE
1983..1992 M N

23.10.2000 4208383 RASPBERRY CREEK NEAR THE MOUTH 1979..1992 M N
23.10.2000 4208385 WILLOWLAKE RIVER BELOW METAHDALI

CREEK
1964..1973 M N

23.10.2000 4208386 WILLOWLAKE RIVER ABOVE METAHDALI
CREEK

1975..1992 M N

23.10.2000 4208389 METAHDALI CREEK ABOVE WILLOWLAKE
RIVER

1976..1986 M N

23.10.2000 4208395 WALDRON RIVER NEAR THE MOUTH 1979..1992 M N
23.10.2000 4208397 FONTAS RIVER NEAR THE MOUTH 1988..1992 M N
23.10.2000 4208399 SIKANNI CHIEF RIVER NEAR FORT NELSON 1944..1992 M N
23.10.2000 4208410 LOCKHART RIVER OUTLET OF ARTILLERY

LAKE
1944..1992 M N

23.10.2000 4208415 THONOKIED RIVER NEAR THE MOUTH 1980..1989 M N
23.10.2000 4208420 TALTSON RIVER OUTLET OF TSU LAKE 1952..1992 M N
23.10.2000 4208421 TALTSON RIVER NEAR OUTLET OF

NONACHO LAKE
1975..1976 M N

23.10.2000 4208422 TALTSON RIVER ABOVE PORTER LAKE
OUTFLOW

1977..1989 M N

23.10.2000 4208425 PORTER LAKE
OUTFLOW

ABOVE TALTSON
RIVER

1977..1980 M N

23.10.2000 4208426 PORTER LAKE
OUTFLOW

PORTER LAKE
OUTFLOW

1983..1989 M N

23.10.2000 4208427 THOA RIVER NEAR INLET TO HILL
ISLAND LAKE

1969..1991 M N

23.10.2000 4208430 TAZIN RIVER ABOVE TESELJIRI
FALLS

1936..1937 M N

23.10.2000 4208431 TAZIN RIVER ABOVE TAZIN LAKE 1988..1992 M N
23.10.2000 4208433 ABITAU RIVER ABOVE CUMMING LAKE 1988..1992 M N
23.10.2000 4208440 HAY RIVER NEAR HAY RIVER 1963..1992 M N
23.10.2000 4208441 HAY RIVER NEAR MEANDER RIVER 1974..1992 M N
23.10.2000 4208445 STEEN RIVER NEAR STEEN RIVER 1974..1992 M N
23.10.2000 4208446 MEANDER RIVER OUTLET HUTCH LAKE 1975..1992 M N
23.10.2000 4208447 HUTCH LAKE

TRIBUTARY
NEAR HIGH LEVEL 1977..1985 M N

23.10.2000 4208448 LUTOSE CREEK NEAR STEEN RIVER 1977..1992 M N
23.10.2000 4208451 PEACE RIVER FIFTH MERIDIAN 1960..1966 M N
23.10.2000 4208452 PEACE RIVER FORT VERMILION 1915..1977 M N
23.10.2000 4208453 PEACE RIVER NEAR CARCAJOU 1960..1966 M N
23.10.2000 4208455 PEACE RIVER DUNVEGAN BRIDGE 1960..1992 M N
23.10.2000 4208456 PEACE RIVER ABOVE ALCES RIVER 1992..1992 M N
23.10.2000 4208457 PEACE RIVER NEAR TAYLOR 1944..1992 M N
23.10.2000 4208458 PEACE RIVER ABOVE PINE RIVER 1979..1992 M N
23.10.2000 4208460 PEAVINE CREEK NEAR FALHER 1984..1992 M N
23.10.2000 4208461 CHINCHAGA RIVER NEAR HIGH LEVEL 1969..1992 M N
23.10.2000 4208462 PEAVINE CREEK NEAR FALHER 2 1982..1982 M N
23.10.2000 4208465 SOUSA CREEK NEAR HIGH LEVEL 1970..1992 M N
23.10.2000 4208467 WABATANISK CREEK HIGHWAY NO. 676 1986..1990 M N
23.10.2000 4208468 LALBY CREEK NEAR GIROUXVILLE 1977..1992 M N
23.10.2000 4208469 MUSKEG RIVER NEAR GRANDE CACHE 1972..1992 M N
23.10.2000 4208470 BUFFALO RIVER HIGHWAY NO. 5 1969..1989 M N
23.10.2000 4208471 BUFFALO RIVER NEAR ALTA / NWT

BOUNDARY
1987..1992 M N

23.10.2000 4208472 LITTLE BUFFALO RIVER BELOW HIGHWAY NO. 5 1965..1992 M N
23.10.2000 4208475 WHITESAND RIVER NEAR ALTA / NWT

BOUNDARY
1986..1992 M N

23.10.2000 4208477 KAKISA RIVER OUTLET OF KAKISA
LAKE

1962..1989 M N

23.10.2000 4208480 GRAHAM RIVER ABOVE COLT CREEK 1981..1992 M N
23.10.2000 4208485 OSPIKA RIVER ABOVE ALEY CREEK 1981..1992 M N
23.10.2000 4208487 AKIE RIVER NEAR THE 760 M

CONTOUR
1981..1992 M N

23.10.2000 4208490 FINLAY RIVER FINLAY FORKS 1945..1966 M N
23.10.2000 4208491 FINLAY RIVER ABOVE AKIE RIVER 1978..1992 M N
23.10.2000 4208492 FINLAY RIVER WARE 1960..1982 M N
23.10.2000 4208495 KWADACHA RIVER NEAR WARE 1960..1992 M N
23.10.2000 4208500 OMINECA RIVER ABOVE OSILINKA

RIVER
1975..1992 M N

23.10.2000 4208501 OMINECA RIVER NEAR GERMANSEN
LANDING

1960..1969 M N

23.10.2000 4208505 MESILINKA RIVER ABOVE GOPHERHOLE
CREEK

1976..1992 M N

23.10.2000 4208507 OSILINKA RIVER NEAR END LAKE 1981..1992 M N
23.10.2000 4208515 NATION RIVER NEAR THE MOUTH 1981..1992 M N
23.10.2000 4208516 NATION RIVER NEAR FORT ST. JAMES 1941..1992 M N
23.10.2000 4208520 PACK RIVER OUTLET OF MCLEOD

LAKE
1981..1992 M N

23.10.2000 4208527 CHUCHINKA CREEK NEAR THE MOUTH 1975..1992 M N
23.10.2000 4208528 CHICHOUYENILY

CREEK
NEAR MACKENZIE 1965..1966 M N

23.10.2000 4208529 MORFEE CREEK OUTLET OF MORFEE
LAKE

1965..1966 M N

23.10.2000 4208530 BLUEBERRY RIVER BELOW AITKEN CREEK 1964..1992 M N
23.10.2000 4208534 ST. JOHN CREEK NEAR MONTNEY 1962..1973 M N
23.10.2000 4208536 MOBERLY RIVER NEAR FORT ST. JOHN 1980..1992 M N
23.10.2000 4208540 MURRAY RIVER NEAR THE MOUTH 1977..1992 M N
23.10.2000 4208541 MURRAY RIVER ABOVE WOLVERINE

RIVER
1977..1992 M N

23.10.2000 4208544 FLATBED CREEK KM 110 HERITAGE
HIGHWAY

1982..1992 M N

23.10.2000 4208545 SUKUNKA RIVER NEAR THE MOUTH 1977..1992 M N
23.10.2000 4208546 SUKUNKA RIVER ABOVE CHAMBERLAIN

CREEK
1977..1984 M N

23.10.2000 4208547 DICKEBUSCH CREEK NEAR THE MOUTH 1978..1992 M N
23.10.2000 4208548 WINDREM CREEK NEAR CHETWYND 1986..1992 M N
23.10.2000 4208549 QUALITY CREEK NEAR THE MOUTH 1978..1992 M N
23.10.2000 4208555 DOG RIVER NEAR FITZGERALD 1972..1992 M N
23.10.2000 4208558 BENCH MARK CREEK NEAR FORT SMITH 1967..1982 M N
23.10.2000 4208561 HALFWAY RIVER NEAR FARRELL CREEK 1962..1982 M N
23.10.2000 4208562 HALFWAY RIVER ABOVE GRAHAM RIVER 1977..1992 M N
23.10.2000 4208565 BEATTON RIVER NEAR FORT ST. JOHN 1961..1992 M N
23.10.2000 4208567 STODDART CREEK OUTLET OF CHARLIE

LAKE
1968..1991 M N

23.10.2000 4208571 PINE RIVER ABOVE MOUNTAIN
CREEK

1985..1987 M N

23.10.2000 4208575 ALCES RIVER 22ND BASE LINE 1963..1992 M N
23.10.2000 4208578 OSBORNE CREEK NEAR THE MOUTH 1980..1981 M N
23.10.2000 4208580 KISKATINAW RIVER NEAR FARMINGTON 1944..1992 M N
23.10.2000 4208583 DAWSON CREEK ABOVE SOUTH

DAWSON CREEK
1981..1992 M N

23.10.2000 4208584 SOUTH DAWSON
CREEK

AT THE MOUTH 1981..1984 M N

23.10.2000 4208585 POUCE COUPE RIVER BELOW HENDERSON
CREEK

1971..1990 M N

23.10.2000 4208588 SADDLE RIVER NEAR WOKING 1967..1992 M N
23.10.2000 4208591 PARSNIP RIVER NEAR FINLAY FORKS 1957..1967 M N
23.10.2000 4208592 PARSNIP RIVER PACIFIC GREAT

EASTERN RAILWAY
BRIDGE

1960..1965 M N

23.10.2000 4208595 WAPITI RIVER ABOVE MISTANUSK
CREEK

1977..1981 M N

23.10.2000 4208596 WAPITI RIVER NEAR GRANDE PRAIRIE 1918..1992 M N
23.10.2000 4208620 WHITBURN DRAINAGE NEAR SPIRIT RIVER 1988..1992 M N

PROJECT
23.10.2000 4208621 YOUNG DRAINAGE

PROJECT
NEAR SPIRIT RIVER 1982..1992 M N

23.10.2000 4208622 RYCROFT SURVEY NO.
3

NEAR RYCROFT 1982..1992 M N

23.10.2000 4208623 VIXEN CREEK NEAR BELLOY 1984..1991 M N
23.10.2000 4208624 BAD HEART RIVER NEAR HEART VALLEY 1968..1968 M N
23.10.2000 4208625 BEAR RIVER NEAR GRANDE PRAIRIE 1983..1985 M N
23.10.2000 4208626 BEAR RIVER NEAR VALHALLA

CENTRE
1985..1992 M N

23.10.2000 4208627 GRANDE PRAIRIE
CREEK

NEAR SEYSMITH 1969..1992 M N

23.10.2000 4208628 COLQUHOUN CREEK NEAR GRANDE PRAIRIE 1983..1992 M N
23.10.2000 4208629 KLESKUN HILLS MAIN

DRAINAGE
NEAR GRANDE PRAIRIE 1966..1992 M N

23.10.2000 4208635 KAKWA RIVER NEAR GRANDE PRAIRIE 1975..1992 M N
23.10.2000 4208637 CUTBANK RIVER NEAR GRANDE PRAIRIE 1970..1992 M N
23.10.2000 4208638 PINTO CREEK NEAR GRANDE PRAIRIE 1986..1992 M N
23.10.2000 4208641 SMOKY RIVER ABOVE HELLS CREEK 1968..1992 M N
23.10.2000 4208645 LITTLE SMOKY RIVER NEAR GUY 1959..1992 M N
23.10.2000 4208646 LITTLE SMOKY RIVER NEAR TRIANGLE 1953..1953 M N
23.10.2000 4208647 LITTLE SMOKY RIVER LITTLE SMOKY RIVER 1967..1992 M N
23.10.2000 4208648 IOSEGUN RIVER NEAR LITTLE SMOKY 1969..1992 M N
23.10.2000 4208649 SIMONETTE RIVER NEAR GOODWIN 1969..1992 M N
23.10.2000 4208651 HEART RIVER PEACE RIVER 1915..1920 M N
23.10.2000 4208655 REDWILLOW RIVER NEAR BEAVERLODGE 1983..1992 M N
23.10.2000 4208657 BEAVERLODGE RIVER NEAR BEAVERLODGE 1968..1992 M N
23.10.2000 4208658 BEAVERTAIL CREEK NEAR HYTHE 1983..1992 M N
23.10.2000 4208660 SPRING CREEK NEAR VALLEYVIEW 1966..1986 M N
23.10.2000 4208661 SPRING CREEK

(UPPER)
NEAR VALLEYVIEW 1967..1986 M N

23.10.2000 4208662 WOLVERINE CREEK NEAR VALLEYVIEW 1967..1986 M N
23.10.2000 4208663 BRIDLEBIT CREEK NEAR VALLEYVIEW 1967..1987 M N
23.10.2000 4208664 ROCKY CREEK NEAR VALLEYVIEW 1967..1987 M N
23.10.2000 4208665 HORSE CREEK NEAR VALLEYVIEW 1970..1986 M N
23.10.2000 4208666 DEEP VALLEY CREEK NEAR VALLEYVIEW 1985..1992 M N
23.10.2000 4208671 EAST CABIN CREEK NEAR MUSKEG 1972..1973 M N
23.10.2000 4208673 NORTH FOX CREEK NEAR MUSKEG 1972..1973 M N
23.10.2000 4208675 LITTLE BERLAND RIVER HIGHWAY NO. 40 1986..1992 M N
23.10.2000 4208676 WILDHAY RIVER NEAR HINTON 1965..1992 M N
23.10.2000 4208680 WAMPUS CREEK NEAR HINTON 1966..1992 M N
23.10.2000 4208681 DEERLICK CREEK NEAR HINTON 1966..1989 M N
23.10.2000 4208682 EUNICE CREEK NEAR HINTON 1967..1991 M N
23.10.2000 4208683 GREGG RIVER NEAR THE MOUTH 1985..1992 M N
23.10.2000 4208684 GREGG RIVER NEAR HINTON 1984..1984 M N
23.10.2000 4208687 NORTH ANDERSON

CREEK
NEAR HINTON 1972..1973 M N

23.10.2000 4208688 QUIGLEY CREEK NEAR HINTON 1972..1973 M N
23.10.2000 4208689 CACHE PERCOTTE

CREEK
NEAR HINTON 1965..1976 M N

23.10.2000 4208690 WHISKEY JACK CREEK NEAR HINTON 1965..1992 M N
23.10.2000 4208691 CACHE PERCOTTE

CREEK (NORTH FORK)
NEAR HINTON 1972..1976 M N

23.10.2000 4208692 FISH CREEK NEAR HINTON 1972..1973 M N
23.10.2000 4208693 OLDMAN CREEK NEAR HINTON 1972..1973 M N
23.10.2000 4208699 WHITEHORSE CREEK NEAR CADOMIN 1985..1986 M N
23.10.2000 4208700 EMBARRAS RIVER NEAR WEALD 1984..1992 M N
23.10.2000 4208701 EMBARRAS RIVER ROBB 1984..1987 M N
23.10.2000 4208703 LOVETT RIVER NEAR THE MOUTH 1975..1992 M N
23.10.2000 4208704 SUNDANCE CREEK NEAR BICKERDIKE 1972..1992 M N
23.10.2000 4208705 ERITH RIVER BELOW HANLAN

CREEK 2
1984..1989 M N

23.10.2000 4208715 BERLAND RIVER NEAR THE MOUTH 1986..1992 M N
23.10.2000 4208725 PADDLE RIVER BARRHEAD 1972..1992 M N
23.10.2000 4208726 PADDLE RIVER NEAR ROCHFORD

BRIDGE
1963..1992 M N

23.10.2000 4208727 PADDLE RIVER NEAR ANSELMO 1980..1992 M N
23.10.2000 4208728 LITTLE PADDLE RIVER NEAR MAYERTHORPE 1963..1992 M N
23.10.2000 4208729 ROMEO CREEK ABOVE ROMEO LAKE 1979..1992 M N
23.10.2000 4208733 ATHABASCA RIVER NEAR WINDFALL 1960..1992 M N
23.10.2000 4208734 ATHABASCA RIVER HINTON 1961..1992 M N
23.10.2000 4208735 ATHABASCA RIVER ENTRANCE 1915..1960 M N
23.10.2000 4208745 CONNOR CREEK NEAR SANGUDO 1972..1987 M N
23.10.2000 4208746 CONNOR CREEK NEAR ROCHFORT

BRIDGE
1975..1978 M N

23.10.2000 4208747 COYOTE CREEK NEAR CHERHILL 1981..1992 M N
23.10.2000 4208750 SAKWATAMAU RIVER NEAR WHITECOURT 1972..1992 M N
23.10.2000 4208752 CHRISTMAS CREEK NEAR BLUE RIDGE 1972..1992 M N
23.10.2000 4208755 FREEMAN RIVER NEAR FORT

ASSINIBOINE
1965..1992 M N

23.10.2000 4208757 GROAT CREEK NEAR WHITECOURT 1984..1992 M N
23.10.2000 4208760 WABASH CREEK PIBROCH 1979..1992 M N
23.10.2000 4208761 WABASH CREEK NEAR WESTLOCK 1967..1978 M N
23.10.2000 4208762 SHOAL CREEK NEAR LINARIA 1968..1977 M N
23.10.2000 4208763 DAPP CREEK HIGHWAY NO. 44 1973..1992 M N
23.10.2000 4208764 PORTER CREEK ABOVE BAPTISTE LAKE 1980..1992 M N
23.10.2000 4208765 STONY CREEK NEAR TAWATINAW 1982..1992 M N
23.10.2000 4208770 SWAN RIVER NEAR KINUSO 1915..1992 M N
23.10.2000 4208771 SWAN RIVER NEAR SWAN HILLS 1970..1992 M N
23.10.2000 4208773 ADAMS CREEK NEAR KINUSO 1978..1992 M N
23.10.2000 4208775 DRIFTPILE RIVER NEAR DRIFTPILE 1973..1985 M N
23.10.2000 4208777 LILY CREEK NEAR SLAVE LAKE 1987..1992 M N
23.10.2000 4208778 SALT CREEK NEAR GROUARD 1986..1992 M N
23.10.2000 4208781 EAST PRAIRIE RIVER NEAR ENILDA 1921..1992 M N
23.10.2000 4208785 SOUTH HEART RIVER NEAR HIGH PRAIRIE 1921..1929 M N
23.10.2000 4208788 BRIDGE CREEK NEAR ENILDA 1926..1926 M N
23.10.2000 4208792 LESSER SLAVE RIVER HIGHWAY NO. 2A 1963..1987 M N
23.10.2000 4208793 LESSER SLAVE RIVER SLAVE LAKE 1915..1992 M N
23.10.2000 4208797 SAULTEAUX RIVER NEAR SPURFIELD 1923..1992 M N
23.10.2000 4208798 DRIFTWOOD RIVER NEAR THE MOUTH 1968..1992 M N
23.10.2000 4208799 SAWRIDGE CREEK NEAR SLAVE LAKE 1976..1992 M N
23.10.2000 4208820 WABASCA RIVER ABOVE PEACE RIVER 1963..1969 M N
23.10.2000 4208821 WABASCA RIVER WADLIN LAKE ROAD 1970..1992 M N
23.10.2000 4208822 WABASCA RIVER BELOW TROUT RIVER 1985..1992 M N
23.10.2000 4208825 WILLOW RIVER NEAR WABASCA 1985..1992 M N
23.10.2000 4208826 JACKPINE CREEK WADLIN LAKE ROAD 1971..1992 M N
23.10.2000 4208827 TEEPEE CREEK NEAR LA CRETE 1981..1992 M N
23.10.2000 4208830 CADOTTE RIVER OUTLET OF CADOTTE

LAKE
1984..1992 M N

23.10.2000 4208831 KRAWCHUK DRAINAGE NEAR MCLENNAN 1982..1992 M N
23.10.2000 4208832 ELDER CREEK HIGHWAY NO. 686 1985..1992 M N
23.10.2000 4208833 REDEARTH CREEK NEAR REDEARTH

CREEK
1987..1992 M N

23.10.2000 4208834 LAFOND CREEK NEAR REDEARTH
CREEK

1976..1992 M N

23.10.2000 4208835 BIRCH RIVER BELOW ALICE CREEK 1967..1992 M N
23.10.2000 4208843 RICHARDSON RIVER NEAR THE MOUTH 1970..1992 M N
23.10.2000 4208850 PINE CREEK NEAR GRASSLAND 1966..1992 M N
23.10.2000 4208851 PINE CREEK NEAR COLINTON 1981..1982 M N
23.10.2000 4208852 FLAT CREEK NEAR DONATVILLE 1920..1930 M N
23.10.2000 4208853 FLAT CREEK NEAR BOYLE 1919..1992 M N
23.10.2000 4208854 BABETTE CREEK NEAR COLINTON 1978..1992 M N
23.10.2000 4208855 LA BICHE RIVER HIGHWAY NO. 63 1982..1992 M N
23.10.2000 4208857 WANDERING RIVER NEAR WANDERING

RIVER
1971..1992 M N

23.10.2000 4208858 OWL RIVER BELOW PICHE RIVER 1984..1992 M N
23.10.2000 4208860 PICHE RIVER NEAR IMPERIAL MILLS 1984..1985 M N
23.10.2000 4208861 LOGAN RIVER NEAR THE MOUTH 1984..1992 M N
23.10.2000 4208862 HOUSE RIVER HIGHWAY NO. 63 1982..1992 M N
23.10.2000 4208863 BIRCH CREEK NEAR CONKLIN 1984..1992 M N
23.10.2000 4208864 JACKFISH RIVER BELOW CHRISTINA

LAKE
1982..1992 M N

23.10.2000 4208865 CHRISTINA RIVER NEAR CHARD 1982..1992 M N
23.10.2000 4208867 PONY CREEK NEAR CHARD 1982..1992 M N
23.10.2000 4208868 ROBERT CREEK NEAR ANZAC 1982..1992 M N
23.10.2000 4208871 ATHABASCA RIVER EMBARRAS AIRPORT 1971..1983 M N
23.10.2000 4208880 CLEARWATER RIVER DRAPER 1931..1992 M N
23.10.2000 4208881 CLEARWATER RIVER ABOVE CHRISTINA

RIVER
1966..1992 M N

23.10.2000 4208882 CLEARWATER RIVER OUTLET OF LLOYD
LAKE

1973..1992 M N

23.10.2000 4208883 DECHARME RIVER BELOW DUPRE LAKE 1978..1992 M N
23.10.2000 4208885 HORSE RIVER ABASANDS PARK 1931..1978 M N
23.10.2000 4208886 BEAVER RIVER NEAR FORT MACKAY 1961..1974 M N
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23.10.2000 4208887 BEAVER RIVER ABOVE SYNCRUDE 1975..1992 M N
23.10.2000 4208888 POPLAR CREEK NEAR FORT

MCMURRAY
1973..1985 M N

23.10.2000 4208889 MUSKEG RIVER NEAR FORT MACKAY 1974..1992 M N
23.10.2000 4208890 MACKAY RIVER NEAR FORT MACKAY 1972..1992 M N
23.10.2000 4208891 MACKAY RIVER ABOVE DUNKIRK RIVER 1983..1990 M N
23.10.2000 4208893 DOVER RIVER NEAR THE MOUTH 1975..1976 M N
23.10.2000 4208894 JOSLYN CREEK NEAR FORT MACKAY 1975..1992 M N
23.10.2000 4208895 ELLS RIVER NEAR THE MOUTH 1975..1985 M N
23.10.2000 4208896 TAR RIVER NEAR FORT MACKAY 1975..1976 M N
23.10.2000 4208897 CALUMET RIVER NEAR FORT MACKAY 1975..1976 M N
23.10.2000 4208898 PIERRE RIVER NEAR FORT MACKAY 1975..1976 M N
23.10.2000 4208899 ASPHALT CREEK NEAR FORT MACKAY 1975..1976 M N
23.10.2000 4208914 LOST CREEK NEAR THE MOUTH 1976..1976 M N
23.10.2000 4208915 UNNAMED CREEK NEAR FORT MACKAY 1975..1992 M N
23.10.2000 4208916 FIREBAG RIVER NEAR THE MOUTH 1971..1992 M N
23.10.2000 4208917 TAR RIVER NEAR FORT MACKAY

(UPPER STATION)
1976..1976 M N

23.10.2000 4208918 THICKWOOD CREEK NEAR FORT MACKAY 1976..1976 M N
23.10.2000 4208919 DUNKIRK RIVER NEAR FORT MACKAY 1975..1978 M N
23.10.2000 4208921 MIETTE RIVER NEAR JASPER 1914..1992 M N
23.10.2000 4208922 MALIGNE RIVER NEAR JASPER 1916..1992 M N
23.10.2000 4208923 FIDDLE RIVER HIGHWAY NO. 16 1962..1964 M N
23.10.2000 4208924 FIDDLE RIVER ABOVE MORRIS CREEK 1967..1967 M N
23.10.2000 4208925 WHIRLPOOL RIVER NEAR THE MOUTH 1966..1992 M N
23.10.2000 4208926 SUNWAPTA RIVER ATHABASCA GLACIER 1949..1992 M N
23.10.2000 4208927 ROCKY RIVER HAWES 1913..1918 M N
23.10.2000 4208930 ELLS RIVER BELOW GARDINER

LAKES
1975..1978 M N

23.10.2000 4208941 MCLEOD RIVER NEAR ROSEVEAR 1984..1992 M N
23.10.2000 4208942 MCLEOD RIVER NEAR WOLF CREEK 1914..1983 M N
23.10.2000 4208943 MCLEOD RIVER NEAR EDSON 1954..1956 M N
23.10.2000 4208945 MCLEOD RIVER OUTLET OF CARP LAKE 1981..1984 M N
23.10.2000 4208946 MCLEOD RIVER NEAR CADOMIN 1984..1992 M N
23.10.2000 4208947 MCLEOD RIVER NEAR WHITECOURT 1968..1992 M N
23.10.2000 4208956 LOBSTICK RIVER NEAR ENTWHISTLE 1913..1922 M N
23.10.2000 4208962 PEMBINA RIVER JARVIE 1957..1992 M N
23.10.2000 4208963 PEMBINA RIVER BELOW PADDY CREEK 1956..1992 M N
23.10.2000 4208964 RAT CREEK NEAR CYNTHIA 1972..1992 M N
23.10.2000 4208970 FOND DU LAC RIVER STONY RAPIDS 1946..1962 M N
23.10.2000 4208971 FOND DU LAC RIVER OUTLET OF BLACK

LAKE
1963..1992 M N

23.10.2000 4208975 CREE RIVER OUTLET OF WAPATA
LAKE

1972..1992 M N

23.10.2000 4208977 PIPESTONE RIVER BELOW ROTARIU LAKE 1978..1992 M N
23.10.2000 4208978 WATERFOUND RIVER BELOW THERIAU LAKE 1973..1992 M N
23.10.2000 4208979 PORCUPINE RIVER OUTLET OF GROVE

LAKE
1973..1992 M N

23.10.2000 4208980 GREASE RIVER BELOW FOUNTAINE
LAKE

1973..1992 M N

23.10.2000 4208983 DOUGLAS RIVER NEAR CLUFF LAKE 1975..1992 M N
23.10.2000 4208984 OLDMAN RIVER NEAR GOLDFIELDS 1935..1935 M N
23.10.2000 4208986 WILLIAM RIVER ABOVE CARSWELL

RIVER
1976..1992 M N

23.10.2000 4208987 MACFARLANE RIVER OUTLET OF DAVY LAKE 1967..1992 M N
23.10.2000 4208988 OTHERSIDE RIVER OUTLET OF MERCREDI

LAKE
1976..1992 M N

23.10.2000 4208989 CHIPMAN RIVER ABOVE BLACK LAKE 1973..1992 M N
23.10.2000 4209110 ZED CREEK NEAR INUVIK 1978..1981 M N
23.10.2000 4209111 HANS CREEK ABOVE ESKIMO LAKES 1988..1992 M N
23.10.2000 4209112 HANS CREEK NEAR INUVIK 1977..1986 M N
23.10.2000 4209150 ANDERSON RIVER BELOW CARNWATH

RIVER
1969..1992 M N

23.10.2000 4209155 CARNWATH RIVER BELOW ANDREW
RIVER

1982..1992 M N

23.10.2000 4209200 IMMAN RIVER NEAR THE MOUTH 1975..1987 M N
23.10.2000 4209310 ALLEN RIVER NEAR THE MOUTH 1971..1983 M N
23.10.2000 4209315 MECHAM RIVER NEAR RESOLUTE 1971..1978 M N
23.10.2000 4209350 MARCIL CREEK NEAR ARCTIC BAY 1978..1982 M N
23.10.2000 4209401 COPPERMINE RIVER ABOVE COPPER

CREEK
1987..1992 M N

23.10.2000 4209402 COPPERMINE RIVER ABOVE BLOODY FALLS 1983..1985 M N
23.10.2000 4209405 ATITOK CREEK NEAR DISMAL LAKES 1979..1989 M N
23.10.2000 4209410 KENDALL RIVER NEAR OUTLET OF

DISMAL LAKES
1969..1989 M N

23.10.2000 4209700 SYLVIA GRINNELL
RIVER

NEAR IQALUIT 1971..1992 M N

23.10.2000 4209710 DUVAL RIVER NEAR PANGNIRTUNG 1974..1982 M N
23.10.2000 4209720 TULUGAK RIVER BROUGHTON ISLAND 1975..1982 M N
23.10.2000 4209750 FALLS RIVER NEAR D'IBERVILLE

FJORD
1973..1974 M N

23.10.2000 4209810 BAILLIE RIVER NEAR THE MOUTH 1978..1992 M N
23.10.2000 4209850 HAYES RIVER ABOVE CHANTREY

INLET
1971..1991 M N

Country Date GRDC-
No.

River Station from - to D/M N/U

Germany 25.01.01 6335050 RHEIN DUESSELDORF 1930..1999 D N
25.01.01 6335060 RHEIN KOELN 1851..1999 D U
25.01.01 6335070 RHEIN ANDERNACH 1930..1999 D N
25.01.01 6340110 LABE (ELBE) NEU-DARCHAU 1874..1999 D U
25.01.01 6340120 LABE (ELBE) DRESDEN 1852..1999 D N
25.01.01 6340130 LABE (ELBE) WITTENBERG 1950..1999 D N
25.01.01 6340140 LABE (ELBE) BARBY 1899..1999 D N
25.01.01 6340150 LABE (ELBE) WITTENBERGE 1899..1999 D U
25.01.01 6340160 LABE (ELBE) TANGERMUENDE 1960..1999 D N
25.01.01 6340300 SAALE CALBE-GRIZEHNE 1931..1999 D N
25.01.01 6340501 HAVEL RATHENOW UP 1951..1999 D N
25.01.01 6357010 ODRA (ODER) HOHENSAATEN-FINOW 1920..1999 D U
25.01.01 6357500 ODRA (ODER) EISENHUETTENSTADT 1920..1999 D U
20.03.01 6335020 RHEIN REES 1930..2000 D U
20.03.01 6335050 RHEIN DUESSELDORF 1930..2000 D U
20.03.01 6335060 RHEIN KOELN 1816..2000 D U
20.03.01 6335070 RHEIN ANDERNACH 1930..1999 D U
20.03.01 6335100 RHEIN KAUB 1930..1999 D U
20.03.01 6335150 RHEIN MAINZ 1930..1999 D N
20.03.01 6335170 RHEIN SPEYER 1950..1999 D N
20.03.01 6335180 RHEIN WORMS 1936..2000 D N
20.03.01 6335200 RHEIN MAXAU 1921..2000 D U
20.03.01 6335240 MAIN KLEINHEUBACH 1958..1999 D U
20.03.01 6335301 MAIN SCHWEINFURT 1844..1999 D N
20.03.01 6335302 MAIN STEINBACH 1964..1999 D N
20.03.01 6335303 MAIN TRUNSTADT 1978..1999 D N
20.03.01 6335304 MAIN FRANKFURT A. M. 1963..1999 D N
20.03.01 6335350 LAHN LEUN (NEU) 1935..1999 D N
20.03.01 6335400 RHEIN RHEINFELDEN (CH) 1930..1999 D U
20.03.01 6335600 NECKAR ROCKENAU-SKA 1986..2000 D U
20.03.01 6335601 NECKAR LAUFFEN 1948..2000 D N
20.03.01 6335602 NECKAR PLOCHINGEN 1986..2000 D N
20.03.01 6336050 MOSEL COCHEM 1900..2000 D U
20.03.01 6336500 MOSEL TRIER UP 1930..1999 D N
20.03.01 6336800 MOSEL PERL 1974..2000 D N
20.03.01 6336900 SAAR FREMERSDORF 1952..2000 D N
20.03.01 6337100 WESER VLOTHO 1820..1999 D U
20.03.01 6337200 WESER INTSCHEDE 1857..2000 D U
20.03.01 6337250 ALLER RETHEM 1940..1999 D U
20.03.01 6337400 WESER HANN.-MUENDEN 1831..1999 D U
20.03.01 6337501 ALLER MARKLENDORF 1940..1999 D N
20.03.01 6337502 ALLER CELLE 1890..1999 D N
20.03.01 6337503 DIEMEL HELMINGHAUSEN 1940..1999 D N
20.03.01 6337504 EDER SCHMITTLOTHEIM 1930..1999 D N
20.03.01 6337505 EDER AFFOLDERN 1940..1999 D N
20.03.01 6337506 FULDA GREBENAU 1952..1999 D N
20.03.01 6337507 FULDA GUNTERSHAUSEN 1920..1999 D N
20.03.01 6337508 FULDA ROTENBURG 1920..1999 D N
20.03.01 6337509 LEINE HERRENHAUSEN 1940..1999 D N
20.03.01 6337510 LEINE SCHWARMSTEDT 1940..1999 D N
20.03.01 6337511 WERRA ALLENDORF 1941..1999 D N
20.03.01 6337512 WERRA HELDRA 1950..1999 D N
20.03.01 6337513 WERRA LETZTER_HELLER 1940..1999 D N
20.03.01 6337514 WESER BODENWERDER 1839..1999 D N
20.03.01 6337515 WESER DOERVERDEN 1953..1999 D N

20.03.01 6337516 WESER KARLSHAFEN 1940..1999 D N
20.03.01 6337517 WESER LIEBENAU 1953..1999 D N
20.03.01 6337518 WESER PORTA 1935..1999 D N
20.03.01 6337519 WESER WAHMBECK 1940..1999 D N
20.03.01 6338100 EMS VERSEN 1941..1999 D U
20.03.01 6338110 EMS DALUM 1964..1999 D N
20.03.01 6338120 EMS GREVEN 1940..1999 D N
20.03.01 6338130 EMS RHEINE-UW 1930..1999 D N
20.03.01 6340110 LABE (ELBE) NEU-DARCHAU 1874..2000 D U
20.03.01 6340120 LABE (ELBE) DRESDEN 1930..1999 D U
20.03.01 6340130 LABE (ELBE) WITTENBERG 1950..1999 D U
20.03.01 6340140 LABE (ELBE) BARBY 1899..1999 D U
20.03.01 6340160 LABE (ELBE) TANGERMUENDE 1965..1999 D U
20.03.01 6340170 LABE (ELBE) AKEN 1935..1999 D N
20.03.01 6340180 LABE (ELBE) MAGDEBURG-

STROMBRUECKE
1930..1999 D N

20.03.01 6340190 LABE (ELBE) TORGAU 1 1935..1999 D N
20.03.01 6340501 HAVEL RATHENOW

HAUPTSCHLEUSE UP
1951..1999 D U

20.03.01 6340510 HAVEL KETZIN 1990..1998 D N
20.03.01 6340610 SPREE GROSSE TRAENKE

WEHR UP
1992..1997 D N

20.03.01 6340611 SPREE BERLIN
MUEHLENDAMM OP

1991..1999 D N

20.03.01 6342600 DONAU (DANUBE) REGENSBURG/SCHWA
BELWEIS

1930..1998 D U

20.03.01 6342800 DANUBE (DONAU) HOFKIRCHEN 1900..1998 D U
20.03.01 6342900 DANUBE (DONAU) ACHLEITEN 1900..1999 D U
20.03.01 6342910 DANUBE (DONAU) OBERNDORF 1975..1998 D N
20.03.01 6342920 DANUBE (DONAU) PFELLING 1960..1998 D N
20.03.01 6357010 ODRA (ODER) HOHENSAATEN-FINOW

AP
1958..2000 D U

20.03.01 6357500 ODRA (ODER) EISENHUETTENSTADT 1940..2000 D U

Country Date GRDC-
No.

River Station from - to D/M N/U

Slovenia 28.05.01 6546610 MURA GORNJA RADGONA 1996..1998 D/M U
28.05.01 6546802 DRAVA BORL (REACT. 6546801) 1989..1998 D/M N
28.05.01 6546801 DRAVA BORL 1954..1981 D/M N
28.05.01 6545190 SAVA RADOVLJICA I 1996..1998 D/M U
28.05.01 6545101 SAVA HRASTNIK 1993..1998 D/M N
28.05.01 6545100 SAVA RADECE 1991..1994 D/M U
28.05.01 6545050 SAVA CATEZ I 1996..1998 D/M U
28.05.01 6545400 LJUBLJANICA MOSTE 1996..1998 D/M U
28.05.01 6545300 SAVINJA VELIKO SIRJE I 1996..1998 D/M U
28.05.01 6545200 KRKA PODBOCJE 1996..1998 D/M U
28.05.01 6549180 SOCA LOG CEZSOSKI 1995..1998 D/M U
28.05.01 6549100 SOCA SOLKAN I 1996..1998 D/M U





                Annex 19                 
GRDC Data dissemination and use,

Mr. Hils





1

GRDC Steering Committee 2001 -  Data Dissemination and Use

Data Dissemination Procedure

• Contact via email (99 %), fax, postal mail

• Station selection by user: Database catalogue (GRDC homepage)

• Required from user: User Declaration, Project Description

• Delivery of data via email-attachment or ftp

• Invoice via postal mail

• Processing time: a few days

Raw Data: Personal Processing of Database Requests

GRDC Steering Committee 2001 -  Data Dissemination and Use

Data Dissemination Procedure

Aggregated Data, Reports: Distribution over Homepage

• User registration form in front of Download Pages

• Product 1: Freshwater Fluxes into the World Oceans
(aggregated values from 197 stations)

• Product 2: Long-Term mean monthly discharges from selected
stations (aggregated values from 1352 stations)

• Reports No. 22, 25, 26 - Electronic version (PDF)

• Database Catalogue
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GRDC Steering Committee 2001 -  Data Dissemination and Use

Number of written requests

GRDC-Database Requests 1992 - 2000
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GRDC Steering Committee 2001 -  Data Dissemination and Use

Type of Request

Request Type 1998 1999 2000 2001(est.)
Sending of GRDC Reports 15 10 19
General Info, www/catalogue reference 13 1 16
Request could not be entertained 14 7 3
Request resulted in Data Transfer 45 29 18
User entered Download area of homepage 150 170 544 1100

Status May-30-2001: 27 Requests, 500 Downloads
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Johannes PaulerJohannes Pauler

• Database Administration
• Database Development
• Software Development
• Technical Web Development
• Data Import

responsible for ...

Improving the design of the GRDC databaseImproving the design of the GRDC database
structurestructure

Central management of all information for an easy
handling and to avoid data redundancy

Introduction of provisions to manage real-time and
near real-time data of different parameters, e.g.  water
level and discharges

Documentation of the results of the quality and
plausibility checks

Implementation of a project management
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Information management in the GRDC in theInformation management in the GRDC in the
view of station setsview of station sets

Situation until the end
of 2000

GRDB
ARDB

Physical separated databases
of same design and partly of
same (redundant) contents

GRDB ARDB

GTN-H

Present and future
situation

One central database using a
project management

Project management in the GRDC databaseProject management in the GRDC database

Applications querying the database, e.g. ESRI ArcView GIS

Project GTNH

table pr0001

Project ACSYS

table pr0002

Project ISLCIP

table pr0003

General Station Information (table grdc)

Additional Information from different tables (e.g.
daily discharge data)
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CHECKING THE GRDC STATION META-DATACHECKING THE GRDC STATION META-DATA

Assigning the stations to WMO subregions (GIS, Atlas)

Comparing the geographic co-ordinates (GIS, Atlas)

Eliminating missing co-ordinates (Atlas, TGN)

Defining the international (english) river name and number (TGN,
Atlas)

Storing alternative river names (TGN, Atlas)

Fixing other obvious errors, if possible (e.g. basin size)

Defining the connectivity to the next downstream GRDC station
(Atlas, GIS)

DATA CHECKS DURING UPDATESDATA CHECKS DURING UPDATES

Automated plausibility checks implemented in the GRDC Import Tool

Checking the new data against existing overlapping data

Checking the new data against existing long-term characteristics:

»    long-term monthly mean ± standard deviation

»    long-term monthly maximum / minimum
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DATA CHECKS DURING UPDATESDATA CHECKS DURING UPDATES

Visual plausibility checks implemented in the GRDC Import Tool

Time series graph of the new and existing data with free configurable
zooming and panning options

Graphs of the long-term characteristics

QUALITY CHECKING OF THE STORED DATAQUALITY CHECKING OF THE STORED DATA
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TIME SERIES CURVE IN THE GRDC DATATIME SERIES CURVE IN THE GRDC DATA
SHEETSHEET

WHAT IS PLANNED FOR THE NEXT FUTURE?WHAT IS PLANNED FOR THE NEXT FUTURE?

• Checking the quality of the station meta-data for the WMO
Regions 2, 4, 6 (4,000 stations)

• Implementation of the new database design as a test
version

• Adjusting the software tools to the new database design
• Programming an improved GRDC Base Tool for user

access
• Migration to the new database design
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Information management in the GRDC in theInformation management in the GRDC in the
view of station setsview of station sets
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Development of geographic information

system application

Thomas de Couet

       PO-Box  20 02 53, D-56002 Koblenz, Germany
     Am Mainzer Tor 1, D-56068 Koblenz, Germany
     phone +49 (0)261 1306 5269
     fax     +49 (0)261 1306 5280
     email decouet@bafg.de
     web   http://www.bafg.de/grdc.htm

Federal Institute of Hydrology
(Bundesanstalt für Gewässerkunde, BfG)

Global Runoff Data Centre (GRDC)

Conditions for computing watersheds

  Flow direction Grid

Flowaccumulation Grid
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Hydrologically corrected DEM

•ETOPO5 Resolution: 0.5 deg
47000 continental
grid cells

•HYDRO1K Resolution: 30 sec
135000000 continental
grid cells

251 calculated basins of stations close
to the mouth using 0.5 deg DEM



3

75 calculated basins of stations
close to the mouth in North America

using 30 sec and 0.5 deg  DEM
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33 calculated basins of stations
close to the mouth in Africa using

30 sec and 0.5 deg  DEM
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Calculated basin of Oranje river using
0.5 deg and 30 sec DEM

Histogram of difference between
DEM-calculated and GRDC basin size

from 108 selected basins
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Trend of standard deviation in
dependance of basin size

Analysis of results

    high                     high                    low Basinarea of GRDC database suspicious

    low                      high                    high HYDRO1k suspicious

  high                     low                      high ETOPO5 suspicious

high                     high                     high Koordinates of GRDC database suspicious

low                       low                      low Computations and metadata of GRDC OK
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Intentions

Availability on internet in context with GRDC publications

Provision as input for waterbalance models

Computation of annual runoff coefficients on using
GPCC data
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Monthly Balance of Water Availability and
Water Demand in Large River Basins

Irina Dornblut

Federal Institute of Hydrology
(Bundesanstalt für Gewässerkunde, BfG)

Global Runoff Data Centre (GRDC)

PO-Box  20 02 53, D-56002 Koblenz, Germany
Am Mainzer Tor 1, D-56068 Koblenz, Germany

phone +49 (0)261 1306 5269
fax     +49 (0)261 1306 5280

email dornblut@bafg.de
web   http://www.bafg.de/grdc.htm

Water Availability BAlance in Large River Basins

Water management balance

•balance available water resources against anthropogenic
impacts like water uses and demands

•under consideration of their spatial and temporal variation

•based on generally accessible data
(GRDC, FAO, WRI, ICOLD, ...)
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•scaleable methodology to evaluate the impacts of water
management strategies in large river basins rapidly

•based on measured input data, rather then modelling
physical processes

•able to track the dynamic development of sectoral
components on a monthly basis (balance monitoring)

•capable to support decision makers in the water sector
(as successful applications in Germany show)

Water Availability BAlance in Large River Basins

Modelling approach

Stochastic simulation of the available water resources
(Monte-Carlo Simulation)

Deterministic consideration of basin-related anthropogenic
impacts and water demands

Water Availability BAlance in Large River Basins

Statistical analysis of results

Balancing in a monthly time-step along the river course
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Water Availability BAlance in Large River Basins

Large River Basins

Vast territories shared by several countries with different
economic activities and competing water uses

Hydrological conditions vary with climatic and geographic factors

Systems of storage reservoirs serve different, often multiple purposes

Flow times in the system may exceed the given balancing interval

Water Availability BAlance in Large River Basins

Modelling the water availability/demand balance
of large river basins

Simulation of an initial state of managed water resources

Focus on the main river, the major tributaries and the
major consumptive water uses

Consideration of water diversions and reservoir operations

Consideration of flow times

Transfer of water uses and demands from a
country scale to a basin scale
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Danube River Basin

• water shortages in autumn and winter

• region of intensive economic activities

• shared between 18 countries with different portions

• Danube river is navigable nearly on its whole length

• water management affects the water quality of the Black Sea

Water Availability BAlance in Large River Basins

Methodological steps

rDivision of the river basin into sub-basins and area-weighted allocation of
simulated streamflow to balancing points

rDeterministic description of water uses and demands on a basin scale for
different balancing horizons

rAssignment of water diversions, reservoirs, water uses and demands
to the respective balancing points, with a

rStochastic generation of time-series of monthly streamflow  based on
observed streamflow  for the period  1931 to 1990

rRanking number reflecting their significance in the river system

rMonthly balance and statistical analysis of results

Water Availability BAlance in Large River Basins
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Water Availability BAlance in Large River Basins
Pilot study for the Danube River

Probability of Exceedence of Minimum streamflow for navigation along River Danube 
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Water Availability BAlance in Large River Basins
Pilot study for the Danube River - Results
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Non-exceedance of mean monthly streamflow at the balancing point Bratislava
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Water Availability BAlance in Large River Basins
Pilot study for the Danube River - Results

Frequency of monthly non-exceedance of minimum streamflow for navigation at Bratislava
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Water Availability BAlance in Large River Basins
Pilot study for the Danube River - Results
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Water Availability BAlance in Large River Basins
Pilot study for the Danube River - Results

Methodological set-up can be used

Monitoring the water management balance on a regular
basis  (considering updated or refined data sets)

Investigation of hypothetical scenarios

Examination of the sustainability of a given water
management scheme under changing environmental

conditions,  alternatively

Water Availability BAlance in Large River Basins
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Metadata (station specific)

metadata can be extended, e.g.
» annual runoff coefficient

» next downstream gauge

GRDC stations have metadata
» station specific

» can be queried by catalogue tool
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Metadata (basin related)

related documents, stored in archive, e.g.
» bookshelf (small database)

» literature inventory (pointing to libraries)

» use of DMS

– as bitmap

– machine readable text

> abstracts / complete text

> full text search

> automated indexing using a thesaurus

Metadata (basin related)

available digital datasets of various sources

» collecting related datasets (“mirror-site”)

» pointing to related datasets elsewhere

– collecting their metadata and hyperlinks

– pointing to their metadatasets

> need to conform with a given standard

> can be viewed by “integrating tools”
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SITES
S0 S1

SIRIUS
Server

SIRIUS
Server

Navigator

Meta
Database

Meta
Database

EMMMeta
Database

Meta
Database

Example: Software SIRIUS

SIRIUS: User interface

Data
Catalog

Meta Data

Crosslinks

Search result 
tree

Factual 
viewer

Geo viewer
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                Annex 24                 
Prototype of a document meta-database

for the Danube river basin, Mrs. Dornblut





Metadata and databases: Current activities at GRDC

Global Runoff Data Centre
Federal Institute of Hydrology (BfG), Koblenz, Germany

Irina Dornblut

Summary of presentation

Metadata are fundamental to make the use of data effective. They are
the key to discovery and selection of data. The main question to answer
is: What information is provided for whom, in which form, and what does
this cost?

Answering this question GRDC has taken some efforts to check the
possibilities to built up a discharge-related metadata service at GRDC.
GRDC already provide metadata like the site and time series information
related to the gauging stations and offered in GRDC’s catalogue tool on
the web. This station-related metadata could be extended by some
hydrological basic information or statistics, possibly.

The preparation of basin-related metadata takes a great deal of time and
intellectual input for discovery, extraction, documentation, archiving as
presupposes of an effective information retrieval. Based on the
experiences with the documentation of the data and information used for
the pilot study for the water management balance of the Danube River
the efforts of metadata mining and preparing are estimated roughly.

For this study approx. 100 documents (literature in a wider sense) are
stored in a Document Management System, using Optical Character
Recognition (OCR) if possible and currently actualised term lists (like
thesauri) and archiving the original data sources (tables, images, PDF-
files, Word-files, scanned text). The content-orientated structure of the
archiving system focused on the description of basin-related water
resources management.

For the estimation of time and staff three types of documents were
defined. Assuming 180 minutes to per document to be the maximum
time for discovery, extraction, description and archiving and a sufficient
description of a basin by approx. 100 documents, the time for
documentation for the 200 most important river basins reaches a
maximum of 40 man-years. Assuming only 45 minutes per document,
the required time for documentation still will amount to 10 man-years.

Following are attached some slights, presented at the session on
metadata and databases at the 5th GRDC-Steering Committee meeting as
background for further discussions.
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Metadata

Data associated with objects which relieves their potential
users of having to have full advance knowledge of their
existence or characteristics (from Project DESIRE)*

The information and documentation which makes data sets
understandable and shareable for users (ISO 11179, 1995)

Information which allows the intelligent and effective
access of data as well as their administration **

---------------------

* DESIRE - Development of a European Service for Information on Research and Education/ UKOLN - UK Office for Library and Information Networking

** Moßgraber, J.:  Konzeption, Entwurf und Umsetzung eines Metadatenmodells zur Interpretation und Verwaltung von Informationen mit geographischem
Bezug, Karlsruhe 1997

*** Content Standard for Digital Geospatial Metadata / The Federal Geographic Data Committee, June 1998

"data about data" describe the content, quality, condition,
and other characteristics of data  (FGDC-STD-001-1998)***

Metadata

The need for metadata services for aggregation and
interchangeability of information is already clear

Key to discovery and selection of data

Fundamental to make the use of data more effective

Reduction of time for searching

Evaluation of data and information
(usability, fitness and quality, access and transfer)
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Metadata

will be provided for whom Retrieval techniques,  Discovery
tools, Completeness and  Precision,
User profiles

Output format, Collection and
Archiving, Access and Transfer,
Administration

in which form and

Metadata structure, Classification,
Indexing,  Description format

What kind of information

Intellectual input, Automation,
Standardisation (Thesauri,
Dublin Core, ISO, ...)

what does this cost?

Metadata
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Metadata

Metadata Services presuppose Documentation

Discovery of data and information,
Searching in databases

Extraction, Description, Classification,
Indexing of  data and information

Aggregation of information,
Integration in ‘metadatabases’,
Archiving and Administration

Take up a great deal of time and intellectual input

Metadata

Documentation of the information resources used for the water
management balance of the Danube River

•approx. 100 documents (literature in a wider sense)

•stored in a Data Management System (available at FIH)

•using Optical Character Recognition (OCR) if possible

•using term lists (like thesauri), actualised currently

•archiving the originals (tables, images, PDF, Word-doc, scanned text)

content-orientated structure of the archiving system focused on the
description of basin-related water resources management

documentation fields for documentation  as well as an effective
retrieval (bibliographically)
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Metadata

content-orientated structure of the archiving system
focused on description of basin-related water management

1. Climate

2. Hydrological cycle

3. Surface water

4. Groundwater

5. Water use

6. Water resources management

7. Water policy and law

8. Agencies

Metadata

documentation fields for an effective retrieval,
focused bibliographically

1. Author

2. Editor

3. Title

4. Additional title

5. Book title

6. Journal

7. Year of publication

8. Volume

9. Pages

10. River/Basin (term list)

11. Country (term list)

12. WMO Region (term list)

13. Keywords (term list)

14. Source/Provider

15. Date of entry (automatically)

16. Notes/Abstract

17. Language (term list)
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Metadata

Types of documents:

Extraction Description, Indexing
download/print from Internetbibliographic

copy/scan indexing
minutes minutes minutes minutes minutes

1 15 5 15 5 40
2 15 10 30 10 65
3 15 30 120 15 120

Discovery Aggregation; Archiving

summ.

OCR

automated indexing

simple matters

OCR

manuell indexing using
thesauri

demanding scientific
content

No OCR applicable

manuell indexing

demanding, highly scientific
content

Metadata
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Metadata

Metadata



7

Metadata

Metadata
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

An

European Flood

Forecasting System

- EFFS -

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Main Objectives

• Design of a European flood forecasting system with a
4-10 days lead time

• Model small and large river basins in Europe
• Develop and apply a large scale hydrological model
• Develop methods to include uncertainties in the

operational discharge forecast
• Set-up a prototype system
• Explore methods to disseminate results
• Finish before March 1, 2003
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

ECMWF 
Univ Lancaster
Univ. Bristol

WL|Delft,
RIZA

SMHI

JRC Ispra
Univ. Bologna

DWDDMI

GRDC

Partners

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Flood Warnings
Streamflow  Forecasts

Hydrological ModelHydrological
Observations

Meteorological
Observations

Weather Forecasts

Basic Structure

Weather Forecast Models
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Weather Forecasts (Re-analyses)

Climate Data Set 1

HIRLAM
0.01 degree resolution

  ECMWF - Model

Climate Data Set 2

GME
(global hydrostatic model)

LM
(high res. non hydrostatic
limited area model)
0.0625 degree resolution

Boundary Conditions for Europe

Weather Forecasts

Level 1

Level 2

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example:
Climate Data Set 2
Precipitation
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Hydrological Models 

�LISFLOOD

�HBV

�TOPKAPI

�TOPMODEL

�2D-Inundation-Model

•Calibration

•Validation

•Comparison of Results

•Use in operational Mode

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Helgeaa, Viskan

Severn

Rhine

Meuse

Oder

Po

Reno

Test Basins

Elbe
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Task of GRDC within EFFS

Deliver of historic river discharge data of certain perionds
for calibration and validation of the hydrological models

Develop a network for the acquisition and dissemination
of near-real-time discharge data

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Deliver of historic river discharge data

Make the data accessible to the project

Check the Status of the GRDC-DB regarding the test
basins and Europe for the test periods

Detect the responsible Institutions 

Contact the services and request and collect the data  

New data from 85 Stations (in DT, NL, CH, CR, PL, GB, AT)
could be made available already
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

near-real-time discharge data network 

Check what is already available

Contact several potential institutions in 27 European countries
to get detailed information and to win them to contribute 

Evaluate the answers to a WMO-questionnaire of „WMO-RAVI-
Coordination Subgroup on Flood Forecasting and Warning"

Prepare and distribute an separate questionnaire together with
SMHI (WP10)

Design an prototype for the automatic collection and storing of
near real time discharge data of European rivers

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Timely structure

* No data

* One value per day 
    (at fixed time)

* Daily statistic 
     (min., max., mean)

* Many values per day
     (e.g. hourly) 

Accessiblity 

ASCII - Tables

HTML - Tables

HTML - Pages

Tables as picture

Values in picture

Hydrograph as picture

near-real-time discharge data availability 
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Hydrograph  (Germany - Thuringia)

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Values in picture  (Belgium)
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Table in picture  (Lower Austria)

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Value in HTML - page  (The Netherlands)
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Table in HTML - Page  (Hungary)

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example: Table in ASCII - file  (Switzerland)
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Country Q W time step Reported Time Values Graph

Italy  - 47 <1h NRT  - Graph
Belgium 15  - 24h 06:00 graphic Table: mean(d)  -
The Netherlands 11 90 <1h NRT html-Page (latest value) Graph
Swiss 107 129 24h 08:45 ASCII-Table: value at ~8:00; min, mean, max (last day)  -

 "  " <1h NRT  - Graph
Poland  - 74 24h 06:00 html-Table  -
Czech 32 32 24h 07:00 html-Table  -
Slovakia  - 11 24h 06:00 html-Table  -
Hungary 63 105 24h 07:00 html-Table
Slovenia 16 17 <1h NRT html-Table (latest value)  -

24 20 24h 08:00 html-Table  -
Yugoslavia  - 40 24h 10:00 html-Table
Island 28 28 <1h NRT graphic Table (latest values, min, mean, max) Graph
Germany

WSV  - 92 6h 05:00 html-Table
 " <1h NRT  - Graph 

BY 70 70 24h 06:00 html-Table  -
 "  " <1h NRT  - Graph 

TH 50 50 24h 05:00 html-Table  -
RP  - 54 24h 06:00 html-Table  -
BW  - 13 1h NRT html-Table  -

Austria
OÖ  - 11 24h 07:00 html-Table  -
NÖ  - 22 1h NRT grafic Table  -
VB  - 4 1h NRT grafic Table  -
KÄ  - 20 <1h NRT  - Graph 
TI  - 37 <1h NRT  - Graph 

near-real-time discharge data availability 

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Example for NRT - data delivery to GRDC 
#Country code : XX
#Sender Code  : XXXX
#File created on: 2001.06.01 04:48:08 (MEST = UTC +2h)
#Disclaimer: Data in this file are provisional and 
#subject to revision.
#Number of following data blocks:   2
#Date and Time (mm.dd hh:mm MEST = UTC +2); 
#Number of parameters:  2
# 1 Streamflow (m3/s);
# 2 Water Level (cm);
Station Number: 1111111111
Station Name  : xxxxx
River Name    : xxxxx
05.25 06:00;  -999.00;      312;
05.25 06:15;     4.19;     -999;
05.25 06:30;     4.07;     -999;
Station Number: 2222222222
Station Name  : yyyyy
River Name    : yyyyy
05.25 05:23;     4.32;      548;
05.25 05:28;  -999.00;      587;
05.25 05:45;     2.68;      568;
05.25 06:17;     2.63;     -999;
05.25 07:08;   111.34;      692;
05.25 07:21;   673.85;      748;
end

Consider already used
formats

Minimize the expense
for the providers

Keep the format as clear
and simple as possible
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

River
Gauge

River
Gauge

River
Gauge

River
Gauge

River
Gauge

River
Gauge

Global  Run-off  Data  Centre

� Nat. Hydrological
Services

� Flood-Forecast-
Centres

� others ...

Data Centres of:
� HYCOS
 
 
� ....

FTP HTTPFTP

Discharge Data

Data
User

Data
User

Data
User

Data
User

Data
User

River
Gauge

� others

GTS

... Precip. Soil Moisture ...
Global Terrestrial Network - Hydrology ( GTN - H, Gateway )

River
Gauge

River
Gauge

River
Gauge

Global  Run-off  Data  Centre

� Nat. Hydrological
Services

� Flood-Forecast-
Centres

� others ...

HTTPFTP

Data
User

Data
User

Data
User

Data
User

Data
User

Dischage Data Collector for EFFS

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Dischage Data Collector for EFFS (test: Rhine basin)  

Gauge

RIZA (Holland)

FTP

Gauge Gauge Gauge

BfG (Germany)

FTP

Gauge Gauge

LHG (Switzerland)

FTP

Dischage Data Collector

EFFS - Forecast Model

FTP
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An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Dischage Data Collector for EFFS (test: Rhine basin)  

Collecting data (FTP) 

Storing (Data Base)

Timely normalizing

Analyzing

Preparing Outputfile for FTP

Preparing Picture

Every hour:

An European Flood Forecasting System - EFFS
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

problem

Conclusion

* Develop the Software

 main tasks to fulfill :

 * Win the NHSs

     - to participate

     - to serve the standards

* Keep the system running
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Status and Activities of GRDC co-operations

within the UN - Programmes

GEWEX

- GHP

- CEOP

- ISLSCP

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Continental Scale Experiments

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

GEWEX Hydrological Panel (GHP)

Is coordinating the work of Continental Scale Experiments (CSE‘s)
and related GEWEX-projects, activities, data centres ...

CSE‘s:

C oordinated
E nhanced
O bserving
P eriod
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

International Satellite Land
Surface Climatology Project

(ISLSCP)

1983, 1984 - first meetings - idea of combination of large-scale field
experiments and a stream of satellite data products

1987- Workshop reviewed the status of the algorithms

1992 - Workshop The ISLSCP-I data collection was borne out (four
key areas: land cover, hydrometeorology, radiation, and soil)

CD set  - cover four areas, span the 1987-1988, spatial resolution (1 ° x  1°)
temporal resolution monthly (a few are finer (e.g., 6 -hourly)

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

1999  - NASA's Hydrology program provided funding to initiate the
production and publication of the ISLSCP Initiative II data collection

ISLSCP - II

10-year period from 1986 to 1995 -  spatial resolution: 1 °  for the meta data
and  0.5 and 0.25 °  for topography, soils, and vegetation parameters

Phase II will be finished in May 2002
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

Data Category Data Set Parameter (only from Category: Hydr/Topo/Soil)

Near Surface Meteorology Re-Analysis Fixed Fields Disaggregated Total Precipitation (GPCP/DX)
(ECMWF, NCEP) Re-Analysis Monthly Fields Precipitation (Gauge Only)

Re-Analysis 3-Hourly Fields (A+F) Precipitation (Satellite & Gauge)
Re-Analysis 3-Hourly Fields (F) Precipitation (Pentad Dataset)
Re-Analysis Monthly 3-Hourly Fields (A+F)
Re-Analysis Monthly 3-Hourly Fields (F) Monthly Gauge Streamflow Data

Spatially Distributed Runoff
Radiation and Clouds Radiation 3-Hourly Fields

(SRB, ISCCP) Radiation Fixed Fields Mean Elevation Drainage density
Radiation Monthly 3-Hourly Fields Variance of Elevation River Transit
Radiation Monthly Fields Mean Silhouette Speed/Rating Grade

Maximum Elevation Flow Directions
Carbon Carbon Gridded Data Minimum Elevation Basin ID Grid

Carbon Point Data Median Elevation Topological Basin Table with Attributes
Sea Surface Temperature Mean Local Slope Upstream Catchment Area

Mean Local Aspect Distance to Basin Outlet
Precipitation Topographic Index Cell ID Grid

Hydrology, Topography, Rivers Large-Scale Aspect Cell Area
and Soils Topography Large-Scale Slope Topological Cell Table with Attributes

Soils Elevation Distribution
PDF Shape Parameter (elevation distribution)

Snow and Sea Ice Sea Ice Basin Boundaries (Hydro1k, generalized to match STN-30) 
Snow

Soil Texture
Vegetation Biophysics Sand, Silt, Clay, Organic Contents

EOS Land Validation Core Site Data Bulk Density
Land Cover Retension Curve Information
Roots Soil Heat Capacity

Soil Thermal Conductivity
Others Land/Water Mask Pedon Characteristics (type, C, N, parent material, etc.)

Population

ISLSCP - II - Data Sets Overview

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

ISLSCP Initiative  II Parame te r Lis t 1986-1995

all Rrunoff / S tre amflow Data  S e ts

No. Data  Cate gory Data  S e t Parame te rs
Orig inating
Institution/

Proje ct/Author
Te mporal
Re so lution

Te mporal 
Exte nt

Orig ina l 
S patia l 

Re so lution

S patia l 
Re so lution

S patia l 
Exte nt

82 Near S urface 
Meteorology

ECMWF Re-Analys is  
Monthly 3-Hourly Fields  

(Forecas ts )

Runoff 
(Mean, 
S tdev.)

ECMWF         
(ERA-40)

Monthly 3hrly 1986-1995 1 deg. 1 deg. Global

100 Near S urface 
Meteorology

ECMWF Re-Analys is     
3-Hourly Fields  

(Forecas ts )

Runoff ECMWF         
(ERA-40)

3hrly 1986-1995 1 deg. 1 deg. Global

130 Near S urface 
Meteorology

NCEP  Re-Analys is  
Monthly 3-Hourly fields

Runoff NCEP Monthly 3hrly 1986-1995 ~2 deg. 1 deg. Global

216
Hydrology, S oils  
and Topography

Rivers Monthly 
Gauge 

S treamflow 
Data

GRDC Monthly, with 
gaps

1986-1995 P oint Data P oint Data S tations
s cattered
Globally

217
Hydrology, S oils  
and Topography

Rivers S patially 
Dis tributed 

Runoff

UNH/GRDC Monthly 1986-1995 0.5 deg 0.5 deg Global

ISLSCP - II - Runoff Data Sets
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001
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Status of GRDC - Data Base concerning ISLSCP - II - Periode

GRDC, February 2001

Years within ISLSCP-II-Period
9 - 10#

7 - 8#

5 - 6#

3 - 4#

1 - 2#

main Basins

ISLSCP - II - GRDC Data Sets

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

ISLSCP - II - GRDC Data Sets

Status of GRDC Data Base - concerning ISLSCP-II Period
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

ISLSCP - II - GRDC Data Sets

From GRDC-Report 22 (GRDC / University of New Hampshire) 

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

2001  ..

CEOP - Coordinated Enhanced Observing Period
Motivation:

Guide to the interpretation of the longer term variability depicted in
historical records and the reanalysis results

NCEP/NCAR Reanalysis (CDAS)

ECMWF Reanalysis (ERA-40)

Regional Reanalysis (Eta)

Satellite Data Products

Op.NWP&Climate Models

CEOP-2yr Case Study
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period

Earth Observing Satellite Missions:

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period

Short history

1995 1. GHP (in Visby, Sweden) - idea was born

1997 3. GHP (in Sapporo, Japan) - it was proposed that there be
a selected time period for simultaneous investigations of
the WEC - upon and extend the individual components of GHP;
setup a working group to investigate the feasibility
considering that:

 * the readiness of a critical number of researchers
 * the maturity of a number of global models
 * a new generation of EOS will be launched soon

Result: CEOP 2001 - 2003
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period

Demonstrate added skill in predictions up to seasonal for
water resource applications using improved land-hydrology
models

Main Objectives:

Conduct a coordinated regional experiment in one or more of the
significant heat source and sink regions, such as the Asian-
Australian monsoon, the American monsoon and the African monsoon,
that drive and modify the climate system and anomalies.

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period

Summary:

Given the state of the global circulation and its oceans and cryosphere for a
particular 2-year period,

what are the water-energy-circulations over various land areas for this period,

how are they functioning,

can we model these adequately for our needs, and

what are the implications for predictability?

The key to success of CEOP is to utilize model output and remote sensing
data to the extent possible with the reference sites used as ”validation” or
ground truth.
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period

Time Frame:

Begin End (1) WWW (2) CD (3) Reanalysis
01.07.2001 30.09.2002 30.09.2002 01.01.2003 31.01.2003

Begin End complete CD
01.10.2001 30.09.2002 30.09.2003 30.06.2004

Begin End complete CD
01.10.2002 30.09.2003 30.09.2004 30.06.2005EOP 3

EOP 2

EOP 1

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

CEOP - Coordinated Enhanced Observing Period
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Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

3268210

850 km²

39 km

4 a

3265030

34500 km²

45 km

39 a

3265030

4100 km²

65 km

52 a

3265030

4100 km²

65 km

52 a

Find GRDC-Stations
related to MOLTS

Co-operation in UN Programmes - GEWEX - GHP, ISLSCP, CEOP
5th Meeting of the GRDC Steering, Koblenz, 25 - 28 June 2001

5. GHP - Business Session (Geesthacht, 15 - 17 Sept. 1999)
”Progress within ISLSCP and GRDC was also recognized."

6. GHP - Business Session (Angra dos Reis, 12 - 15 Sept. 2000)

”Progress within ISLSCP and GRDC has also been substantial with the major progress
towards a ISLSCP II dataset being a prime example."
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UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND
CULTURAL ORGANIZATION

International Hydrological Programme (IHP)

http://www.unesco.org/water/ihp/index.shtml

1965-1974 IHD Experimental Basins
Catalogue of Very Large Floods
Fresh Water Balance

1975-1980 IHP-I

1981-1983 IHP-II

1984-1989 IHP-III Hydrology and the Scientific Bases for
Rational Water Resources Management

1990-1995 IHP-IV Hydrology and Water Resources for
Sustainable Development in a Changing
Environment

1996-2001 IHP-V Hydrology and Water Resources under
Vulnerable Environment

2002-2007 IHP-VI Water Interactions:
System at Risk and Social Challenges
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INTERNATIONAL HYDROLOGICAL PROGRAMME (IHP)

 HYDROLOGY AND WATER
RESOURCES DEVELOPMENT

UNDER VULNERABLE
ENVIRONMENT

Detailed Plan of the Fifth Phase (1996-2001) of the IHP

IHP-V

Theme 1: Global hydrological and geochemical
processes

Theme 2: Ecohydrological processes in the surficial
environment

Theme 3: Groundwater resources at risk

Theme 4: Strategies for water resources management
in emergency and conflicting situations

Theme 5: Integrated water resources management in
arid and semi-arid zones

Theme 6: Humid tropics hydrology and water
management

Theme 7: Integrated urban water management

Theme 8: Transfer of knowledge, information and
technology
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Draft Plan for the
IInternational nternational HHydrological ydrological PProgrammerogramme

of UNESCO of UNESCO Phase VIPhase VI
(2002-2007)(2002-2007)

Themes of the Sixth Themes of the Sixth PahsePahse of IHP of IHP

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 
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Theme 1 Global Changes and Water Resources

Focal Area 1.1: Global estimation of resources:  water
supply and  water quality  (*) (**)

Focal Area 1.2: Global estimation of water withdrawals
and consumption (**)

Focal Area 1.3: Integrated assessment of water resources
in the context of global land-based
activities and climate change (*)(**)

(*) Indicates connections with FRIEND
(**) Indicates connections with HELP

Theme 2 Integrated Watershed and Aquifer
Dynamics

Focal Area 2.1: Extreme events in land and water resources
management (*)

Focal Area 2.2: International River Basins and Aquifers (*)
Focal Area 2.3: Endorheic Basins (*)
Focal Area 2.4: Methodologies for integrated river basin

management (*)(**)

(*) Indicates connections with FRIEND
(**) Indicates connections with HELP
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Theme 3 Land Habitat Hydrology

Focal Area 3.1: Drylands  (*)(**)
Focal Area 3.2: Wetlands  (*)
Focal Area 3.3: Mountains  (*)(**)
Focal Area 3.4: Small islands and coastal

zones (*)
Focal Area 3.5: Urban areas and rural

settlements  (*)

(*) Indicates connections with FRIEND
(**) Indicates connections with HELP

Theme 4 Water and Society

Focal Area 4.1: Water, civilization and ethics
Focal Area 4.2: Value of water
Focal Area 4.3: Water conflicts - prevention and

resolution (**)
Focal Area 4.4: Human security in water-related

disasters and degrading
environments (*)(**)

Focal Area 4.5: Public awareness raising on water
interactions (*)(**)

(*) Indicates connections with FRIEND
(**) Indicates connections with HELP
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Theme 5 Water Education and Training

Focal Area 5.1: Teaching techniques and material
development (*)(**)

Focal Area 5.2: Continuing education and training for
selected target groups (*)

Focal Area 5.3: Crossing the digital divide (*)
Focal Area 5.4: Institutional development and

networking for WET (*)

(*) Indicates connections with FRIEND
(**) Indicates connections with HELP

HELP AS CROSS CUTTING PROGRAMMEHELP AS CROSS CUTTING PROGRAMME
COMPONENT OF IHP VICOMPONENT OF IHP VI
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 RELATIONSHIPS BETWEEN THEMES AND THERELATIONSHIPS BETWEEN THEMES AND THE
CROSS CUTTING COMPONENTCROSS CUTTING COMPONENT
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The State of The World’s
Freshwater Resources
http://www.unesco.org/water/wwap/index.shtml

World  Water  Assessment Programme

(WWAP)

BackgroundBackground
• 1977   UN Conference on Water –

    Mar del Plata
•  1992   Dublin, Rio

• 1997   1st World Water Forum, Marrakech
• 1999   World Conference on Science World Water Vision
• 2000   2nd World Water Forum, The Hague



2

 Outcomes are: Outcomes are:

• 2001 International Conference on Freshwater 
(Dublin + 10), in Bonn, December

• 2002 World Summit on Sustainable Development
(Rio + 10 ), in Johannesburg, September

• 2003 3rd World Water Forum, in Kyoto, March

 Government’s Appeal to UN

• Provide information on
state of the world’s water
resources in the areas
agreed during the
ministerial meeting at
The Hague
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   Major Challenges

• Meeting Basic Needs (Human Health)
• Securing the food supply (Agriculture, Livestock

and Aquaculture)
• Protecting ecosystems (Ecosystem Health)
• Sharing water resources (Including Intersectoral

allocation, Transboundary Issues and Conflicts)
• Managing water related risks (Including Extreme

Events)
• Valuing water (Economic Value, Cost recovery)
• Governing water wisely (At All Levels)

   Targets
• Meeting Basic Needs (Human Health)
• - Proportion of people without access to hygienic sanitation facilities to be halved by 2015
• - Proportion of people not having sustainable access to adequate quantities and safe and affordable

water to be halved by 2015

• Securing the food supply (Agriculture, Livestock and Aquaculture)
• - Increase water productivity for food production from rainfed and irrigated farming by 30% by 2015

• Protecting ecosystems (Ecosystem Health)
• - National standards to ensure the health of ecosystem in all countries by 2005

• Sharing water resources
• - Reducing competition over transboundary rivers and aquifers

• Managing water related risks (Including Extreme Events)
• -Reduce the proportion of the population threatened by water-related hazards by 50% by 2015

• Valuing water (Economic Value, Cost recovery)
• - Economic value of water be recognized and fully reflected in national policies and strategies by 2005
• - Mechanisms be established to facilitate full cost pricing for water services whilst ensuring needs of the

poor are guaranteed by 2015

• Governing water wisely (At All Levels)
• - Comprehensive policies and strategies for IWRM in process of implementation in 75% of countries

by 2005 and in all countries by2015
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  Other Considerations are:
– Ensuring the knowledge

base
– Water for Energy
– Water for Industry

WWAP’s Key Contributions
• Report on the UN system-wide initiative to follow up

on the major challenges

• Establish an ongoing monitoring system

• Indicators on water related stress

• Case Studies

• Capacity building framework
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Application

Conflict
Resolution

Other
Projects

…
...

WWAP Secretariat at UNESCO

National Governments, Institutions, Private Sector and NGOs

ACC/SCWR

Data Information

data

Information Advice Knowledge

info

Commission on Sustainable Development
P

ro
ce

ss

Foundation

Strategic
Oversight

Administration

World Water Assessment Programme (WWAP)
Information

Network

Global Geo-
referenced

Meta-databases

Information
 Systems

Data/Information
Dissemination

Capacity
Building

Education &
Training

Monitoring &
Database

Development

Institutional, Legal
 Policy

Development

WORLD WATER
DEVELOPMENT

REPORT
(Periodic Global

Report)

Assessment

Indicators

Case Studies

data info applications

Feedback

 Major Thinking Behind WWDR

• Framework of Sustainable Development

• Global Security and Poverty Alleviation

• Integrated Water Resources Management (IWRM)

• Recognizes River Basins or Aquifers as appropriate
natural units for IWRM

• Regional and Local Perspectives, as well as Global
Overviews

• World leaders’ call to the UN agencies to report on
the state of the water resources
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Aims of WWDR
• To identify and describe the nature and magnitude

of water crises

• To assess the resilience of societies in their ability
to cope with the stresses

• To assess the effectiveness of policies adopted by
societies to overcome stress

• To provide advice on the most effective ways of
building capacity to address stress.

• To develop indicators of water related stress

 WWDR Target Audience

Biennial Reports to Commission on Sustainable
Development:

• Decision-makers at all levels

• User Associations

• Institutions

• General Public

• Private Sector
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 WWDR  Contents

•  Volume 1 : The State of the World’s Freshwater
    Resources and their Use
    - Policies
    - Global overviews

•  Volume 2 : Indicators

•  Volume 3 : Case Studies

.

Questions to be applied to each policy issue

•• Why was the policy advocated ?Why was the policy advocated ?

•• Where and by whom it was advocated?Where and by whom it was advocated?

•• To what extent and at which levels of government was it adopted?To what extent and at which levels of government was it adopted?

•• Were there obstacles to the process of adoption and,Were there obstacles to the process of adoption and,
consequently, at what rate has adoption progressed?consequently, at what rate has adoption progressed?

•• Has the adoption of policy led to a change in water management?Has the adoption of policy led to a change in water management?

•• Has the change in management led to a change in the availabilityHas the change in management led to a change in the availability
or effective use of the resource base?or effective use of the resource base?

••  Have resultant changes improved the condition of the people?  Have resultant changes improved the condition of the people?

•• Have the resultant changes improved or worsened the status of theHave the resultant changes improved or worsened the status of the
natural environment?natural environment?
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  Development of Indicators

• Monitoring and Evaluation of Indicators
at Appropriate Scale

• Collection of Data, Information and
Knowledge

• Processing,  Analysis and
Synthesis

• Development of
Appropriate Indicators

Proposed Case Studies
Region Country River Scale Remarks
Asia Japan Tokyo Small Mega City

Yellow Large
Mekong Large International

Nepal
Sri Lanka

Aral Sea Basin Large
Godavari Large

Thailand Chao Phrya/ Bangkok Medium Mega City
South America Jamaica

Parana Large International
Bolivia

Australia Murray-Darling Large
Europe Danube Large International

France Seine-Normandie Medium
Volga Medium

Baltic Sea
Africa Ghana

Kenya
Nile Large International
Limpopo/Botswana Large International

South Africa
North America USA San Francisco Bay Area Medium
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Expert Advisory Group

Evaluate plans/proposals and recommend

to WWAP:

 - Protocols/Template for Case Studies,

- Applications/Components of system,

- In depth feasibility study,

- Overall development plan, etc.
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UNEP GEMS Collaborating Centre for Freshwater Quality
Monitoring and Assessment

GEMS/WATER PROGRAMME

National Water Research Institute (NWRI)
at the

Canada Centre for Inland Waters
Burlington, Ontario

GEMS/WATER

GEMS / WATER
Collaborating Centre

�Operates Global Data Bank.

�Undertakes analysis, assessment and
interpretation activities.

�Partnerships and publications.

�Capacity building activities through country
missions and QA/QC programme.
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Participating Countries
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Year 2000-01
Country Data Activities

Argentina

Austria

Belgium

Canada

Denmark

Finland

France

Greece

Germany

Hong Kong

Hungary

India

Ireland

Italy

Japan

Jordan

Korea

Lithuania

Grand Duchy of Luxembourg

Maroc

Netherlands

New Zealand

Pakistan

Philippines

Portugal

Russia

Senegal

Spain

Sweden

Thailand

United Kingdom

GEMS/Water Web Site Activities
Year

1996
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N
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f W
eb

 H
its
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rly
)

6000

4000

2000

0
1997 1998 1999 2000 2001

In progress

Andorra
Argentina
Armenia
Australia
Austria
Bahrain
Belarus
Belgium
Bolivia
Botswana
Brazil
Brunei Darussalam
Bulgaria
Burkina Faso
Cambodia
Canada
Chile
China
Colombia

Costa Rica
Czech Republic
Croatia
Cyprus
Denmark
Dominican Republic
Ecuador
Egypt
El Salvador
Estonia
Ethopia
Faroe Islands
Fiji
Finland
France 
Germany
Greece
Guam
Guatemala

Guyana
Hong Kong
Hungary
Iceland
India
Indonesia
Ireland
Israel
Italy
Ivory Coast
Jamaica
Japan
Jordan
Kenya
Kirgistan
Kuwait
Latvia
Lebanon
Lithuania

Luxembourg
Macau
Malaysia
Malta
Maurituis
Mexico
Moldavia
Morocco
Netherlands
New Caledonia 
New Zealand
Nicaragua
Norway
Pakistan
Peru
Panama
Philippines
Poland
Portugal

Qatar
Romania
Russia
Senegal
Singapore
Slovak Republic
Slovenia
South Africa
South Korea
Soviet Union
Spain
Sri Lanka
Sweden
Switzerland
Taiwan
Thailand
Trinidad & Tobago
Turkey
Uganda

United Arab Emirates
United Kingdom
United States
Uruguay
Vatican City State
Venezuela
Yugoslavia
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Total Number of Hits to the GEMS/Water 
Web Site 1996 - 2001

Countries
Educational
Commercial
US Government
Non-Profit Org.
Numerical Addresses
Network
Other

GEMS/Water
Web Site Activities

Frequently Requested Items on the 
GEMS/Water Web Site 1996 - 2001

107388

40385

21290

4538

3303

2524

1899

Digital Atlas

GEMS/Water Introduction

Triennial Report Summaries

Publications

Global Water Review

GEMS/Water List of Partners

GEMS/Water List of Products

15257

5603
3654

84457

25355

57351

77043

29832

(29%)

(8%)

(19%)

(1%)
(2%)

(26%)

(10%)

(5%)

Database Access and Data Distribution

� Web access to data products

� Map based selection criteria

� Interactive query and analysis

� Graph and table generation

� Digital download capability
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Station Configuration

� Rivers

� Lakes & Reservoirs

� Groundwater

� Baseline
� Impact

� Trend
� Flux

GEMS/Water Stations
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Global Regions
PARAMETER CLASSIFICATION

Note: Information includes surface and groundwater combined.
  Reported numbers represent number of data points in the GEMS/Water Archive.
  

AFRA

AMRA

EMRA

EURA

SEAA

WPRA

Total

Station Major
Ions

Metals Nutrients Organic
Contaminants

Phys/Chem Micro-
Biology

Date
Range

3916

35226

14897

119061

96100

39880

309080

967

31249

10054

126778

20088

46627

235763

1914

27157

8413

98685

53626

68879

258674

4

3545

366

11944

267

6537

22663

2021

33168

12257

112814

73186

57314

290760

339

9384

2963

18968

13859

9553

55066

1978-1998

1978-1999

1978-2000

1978-2000

1978-1999

1978-2000

1978-2000

Receiving Data From Participating
Countries

� Data received in various formats
• Paper
• Files received on diskette and not formatted
• Files attached or embedded in email

� Review of data and metadata
• Corresponding stations comparison
• New  parameter codes or change in analytical procedures
• Identification of outlying values

� Prepared and loaded into GLOWDAT – archive
GEMS/Water database

• Main system editing filters to identify suspect data
• Feedback loop with data originators

� Download country data to GEMS/Water working files.
• On-going edit and database update activity
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Edfina (010008)
El Kanater (010006)

Farskur (010007)

Cairo (010005)
Shobak (010004)

Aswan/Assuit
(010002)(010003)

Khartoum 
(078002)

Nzoia River (112010)

Gucha Migori River (112011)River Kagera Nyakanyasi 
(104003)

Sio River (112009)
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River Banjir Kanal
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BOD vs COD Regression in the Banjir Canal,
Djakarta, Indonesia
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Mackenzie River, Canada
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203

185
157
198
191
158

31853 18 42 22

Japan 
Selected River Stations

Suspended Solids (mg/L)

Toyohira R.
(080001)

Ishikari R.
(080017)

Kyu-Kitakami R.
(080018)

Shinano R.
(080008)

Tone R.
(080003)

Kiso R.
(080009)
(080010)
(080011)

Sagami R.
(080007)Yodo R.

(080013)

Yoshino R.
(080021)Shimanto R.

(080022)Kuma R.
(080024)

Chikugo R.
(080023)

Ohta R.
(080014)

Suspended Solids in Japan Rivers
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Lake Biwa, Japan
Station 080019
North Centre

Station 080020
South Centre
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Corresponding GRDC and GEMS/Water
Stations

Mekong  River
(Laos, Cambodia, Vietnam)
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Neva River
Russia
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GEMS/Water Collaboration
Partnerships for Freshwater Quality Assessment

� Enhanced co-ordination within UN system in the
field of freshwater.

� Integration of GEMS/Water with other UN
Programmes.  (GIWA, GPA, GRDC, GEF, GTOS,
GCOS, GEO, GTN-H, WWAP,POPs Convention)

� World Water Development Report (WWDR)
• Data / Metadata
• NFP Communications
• Interpretation, Assessment and Expertise
• On-going GEMS/Water operations for new

information
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Strengthening the Role of
GEMS/Water

� Enhance GEMS/Water’s role as a center of
excellence in water quality monitoring and
assessment.

• Increase investment in GEMS/Water’s infrastructure
and capacity.

� Strengthening GEMS/Water within the UN
system.

• Expand GEMS/Water’s global coverage, increase
number of participating countries, increase number of
reporting stations.

• Increase collaborative activity with UN organizations
and programmes.

…

Strengthening the Role of
GEMS/Water

� Enhance GEMS/Water’s leadership in
international water quality monitoring and
assessment.

� Apply new technologies to improve programme
effectiveness leading to the identification of
emerging issues.

� Through partnerships, increase GEMS/Water
capacity building activities emphasizing
developing countries.

� Redesign and implement the GEMS/Water
QA/QC programme.
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Global Precipitation Climatology Centre

Deutscher Wetterdienst

The Global Precipitation Climatology Centre (GPCC):
Operational Analysis of Precipitation Based on Surface Observations

Bruno Rudolf, Tobias Fuchs, and Udo Schneider
Deutscher Wetterdienst, Offenbach a.M., Germany
August 2001

1    Introduction

The GPCC has been established in 1989 on invitation of the World Meteorological Organization
(WMO) as a German contribution to the World Climate Research Programme (WCRP). It is
represented in the GEWEX Hydrometeorology Panel. It also operates the Arctic Precipitation Data
Archive (APDA) for the Arctic Climate System Study (WCRP 1994). The Centre continuously
supports the Global Climate Observing System (GCOS) by data availability monitoring and quality-
control of the GCOS Surface Network precipitation data. Furthermore, the GPCC is a component of
the GCOS/GTOS Terrestrial Network – Hydrology (GTN-H) (WMO 2000).

First of all, the GPCC is one of the major components of the Global Precipitation Climatology Project
(GPCP). The common task of the GPCP is the compilation of global gridded precipitation data sets
based on all globally available observation systems, i.e. conventional surface networks and various
satellite-observed radiances. Besides GPCC, contributors to the GPCP are the satellite operators
(EUMETSAT, JMA, NOAA, and NASA) and several research institutes. The products are designed
for the global climate research community and are especially required for the verification of global
climate models, the investigation of climate variability and special phenomena such as the El Niño -
Southern Oscillation, and the determination of the Earth's water balance and budgets (WCRP 1990).

The scientific and technical functions of the GPCC comprise:
• Collection of conventionally measured precipitation data from surface-based networks.
• Quality-control of the data and correction of errors.
• Calculation of monthly gridded area-mean precipitation for the Earth's land surface.
• Error assessment for the area-mean results of each individual gridbox and month.
• Contribution to merging of surface-based observations and satellite data, performed at the GPCP

Merging Development Center (NASA Goddard Space Flight Center) jointly with the other project
participants.

• Climatological studies based on results of the above analysis.
• Development of advanced quality-control and analysis techniques.

Special activities with regard to the Arctic Climate System Study (ACSYS) are:
• Establishment and operation of the Arctic Precipitation Data Archive (APDA).
• Collection of daily precipitation and snow depth data for the Arctic hydrological basin.
• Analysis and evaluation of precipitation, snow depth and its liquid water equivalent.
• Intercomparison of gridded total precipitation, snow depth, and river discharge for the large rivers

of the Arctic hydrological catchment area.
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2    The Observational Database

Conventionally measured data from raingauge networks are still the most reliable information to
obtain area-averaged precipitation for the landsurface. Satellite-based estimates are subject to
larger biases and stochastic errors and need to be adjusted to in-situ observations (Barrett et al.
1994, Rudolf et al. 1996).

A first meteorological database for precipitation can be obtained from synoptically observed
weather reports (at least with a daily resolution) and monthly climatic data, which are distributed
worldwide as “SYNOP“ and „CLIMAT" reports via the World Weather Watch Global Telecommun-
ication System (GTS). GPCC regularly collects monthly precipitation totals from these sources for
nearly 7,000 stations worldwide. These data being available near real-time are the basis for
monthly monitoring of the global precipitation, i.e. the “Monitoring Product“ of the GPCC.

The number of data being available from GTS is insuffient with regard to the sampling error and
the quantitative reliability of analses as requested (WCRP 1990). Thus the GPCC actively acquired
additional data from individual national data originators (meteorological and hydrological network
operators). So far, institutes from about 150 countries have supplied additional data, following
bilateral negotiation with GPCC based on WMO recommendations. The entire GPCC database in-
cludes now monthly precipitation totals of about 48,000 stations (GPCC's full data set). The time
series are largely complemented by climatological means for the normal period 1961-1990. The
year with the best data coverage is 1987 with monthly precipitation data for about 38,000 stations.
A gradual decrease of the number of stations from 38,000 in 1986-89 down to 7,000 stations for
1999 (which is the number of GTS data) is caused by the delay of the delivery of additional data
and by the time required by the national agencies, and subsequently by GPCC for data processing
and quality-control which is very important (Rudolf et al. 1998). The spatial distribution of the data
also shows data poor regions.

GPCC‘s data collection period has been defined by the GPCP Implementation and Data
Management Plan (WCRP 1990) to start with the year 1986. The database as compiled so far still
needs spatial and temporal completion and continuous updating, as well as a retrospective
temporal extension in order to cover historical periods (see section 7).

3 GPCC raingauge-based analyses of global land surface precipitation

The monthly GPCC products, gridded data sets based on raingauge observations, are available in
two resolutions, 2.5° by 2.5° and 1.0° by 1.0° geographical latitude and longitude, and with two
different databases, i.e. near real-time with GTS data only (“GPCC Monitoring Product“ based
about 7,000 stations) and non real-time including complemented GTS data and additionally the
data, which are delivered later from national institutions to the GPCC (“GPCC Full Data Product“
based on 30,000 to 40,000 stations).

Variables which are supplied with both products on the grid are:
• Monthly precipitation amount (mm/month);
• Mean monthly precipitation for the normal period 1961-90 (mm/month);
• Monthly precipitation deviation from normal 1961-90 (mm/month);
• Monthly precipitation anomaly (percentage of normal 1961-90);
• Number of raingauges per gridcell for estimation of the sampling error;
• Mean correction factors for the systematic gauge-measuring error.

GPCC‘s raingauge-based “Monitoring Product“ is the in-situ data basis of the satellite-raingauge
combined data sets of the GPCP (Huffman et al. 1997) as well as of CMAP (Xie & Arkin, 1997), and
can be downloaded from internet (http://gpcc.dwd.de). The re-analysis of all collected data is going
on in order to supply a “Full Data Product“ to the planned ISLSCP Initiative II CDROM set.
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4    Error Assessment

Area-means of  precipitation derived from point data are contaminated by errors of different origin.
These errors types first have to be treated and quantified separately, and the results then need be
merged to a total error of the area-mean precipitation. The GPCC approach is described in the
following:

1. Stochastic quality-related errors resulting from erroneous input data are minimized by a full
high-level quality-control of all data used in the raingauge analysis.

2. Systematic measuring errors are climatologically compensated using long-term mean correc-
tion factors, which were derived by Legates (1987).

3. The sampling error has been investigated by GPCC using data from dense networks of Austra-
lia, Canada, Finland, Germany and USA (Rudolf et al. 1994).

4. The methodical error is much smaller than the sampling errors, and is neglected for large-scale
GPCC analyses.

The total stochastic error on the grid is calculated from the individual error components, after
systematic errors have been eliminated.

5   Regional validation of global satellite-based precipitation estimates

There is a strong demand from the international research community for analyses of daily
precipitation. But it is not possible to derive a complete global land-surface analysis of daily
precipitation from raingauge data, because of two major problems, the very limited availability of
raingauge data on a daily time resolution, and the variation of daily observation time with the
longitudinal zones. The GPCP operationally provides a new mostly satellite-based product of daily
global precipitation on a 1° by 1° (http://www.ncdc.noaa.gov/wdcamet-ncdc.html). The GPCC
validates this product regionally using precipitation data being collected for the Baltic Sea
Experiment (BALTEX) and for the Mesoscale Alpine Project (MAP) from national high-resolution
surface networks (Rudolf and Rubel 2000, Rubel and Rudolf 2001).

6   The Arctic Precipitation Data Archive (APDA) of ACSYS

The Implementation Plan of the Arctic Climate Systeme Study ACSYS, published by the World
Climate Research Programme (WMO/WCRP 1994), called for the establishment of an Arctic
Precipitation Data Archive (APDA). This archive was installed in 1996 within the Global
Precipitation Climatology Center (GPCC) in Offenbach/Main (Germany). The main objective of the
data archive is to support an understanding of the freshwater balance of the Arctic ocean, to
provide an observational basis for research on climatic changes related to the hydrological regime
of the Arctic zone, and for improving understanding of the role of the snow-albedo feedback in the
functioning of the land-ocean-atmosphere system. APDA focuses on the period 1950-2000 and
contains as far as available both daily  and monthly as well as uncorrected and corrected
precipitation data from all observation stations within the Arctic drainage basin.

The GPCC has successfully submitted a project proposal to the German Polar Research
Programme (funding agency: Federal Minister for Education and Research of Germany) titled
“Ausbau des Arktischen Niederschlagsdatenarchivs (APDA) und Entwicklung einer aktuellen
Niederschlags- und Schneeklimatologie für die Arktis“. The aims of this project are:
• Complementation of the Archive by additional data from surface networks, new satellite-derived

precipitation data and ECMWF re-analysis results (ERA-40).
• Further development of an applicable method for correction of raingauge-measured

precipitation data regarding the systematic gauge measurement error.
• Quality assessment based on statistical studies for the data being hold in the Archive.
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• Development of a method using snow depth data to improve the climatological analysis of
precipitation at GPCC.

• Verification of precipitation predictions of ERA-40 and the operational DWD model GME on the
basis of APDA products.

• Development of an improved large-scale precipitation climatology for the Arctic catchment area
on the basis of an overall view of all data.

• Continuation of the archive’s service for ACSYS participants.

7 The CLIVAR-Related Project “Development of an observational climate data basis
(Europe and global) and related statistical analysis with regard to climate variability
on a decadal and centennial time scale (2001 – 2006)

This project beginning in October 2001, jointly performed by GPCC and University of Frankfurt,
includes the compilation of a comprehensive climatological data basis concerning precipitation,
snow cover, surface air temperature (average and extremes), and mean sea level air pressure time
series as well as indices describing atmospheric circulations such as NAO (North Atlantic
Oscillation), AO (Arctic Oscillation) and SO (Southern Oscillation correlated with El Niño; ENSO).
The time-series will cover the period from 1890 to 2000 on a monthly data basis. Later on in the
project, also daily data will be collected and evaluated. The collection of past climate data will be
founded on a number of already existing collections (GHCN, CRU, FAO, UNESCO ectc.) which will
be merged. A very important but time consuming task will be the quality and homogeneity control.
After end of the project proposed, the observational data basis shall be routinely updated and
completed.

Within a second part, the data set specified above will be object of a detailed statistical analysis.
This aims at a diagnosis of observed global and European climate variability on a year-to-year,
decadal and secular time scale including seasonal characteristics. The project plan follows the re-
commendations from CLIVAR (WCRP 1998), especially CLIVAR DecCen.

8   Summary

National institutes from about 150 countries have supplied raingauge-measured precipitation data
on a voluntary basis, following WMO requests resp. recommendations and bilateral negotiations of
GPCC and individual suppliers. The GPCC database includes monthly precipitation data from so
far about 48,000 stations. The data collection activity continues for historical and coming data.
However, GPCC is not licenced to distribute the supplied data to other users.

But the GPCC publishes gridded precipitation data sets for global landsurface on a monthly routine
basis. The gridded products are freely accessible in two spatial resolutions, 1.0° by 1.0° and 2.5° by
2.5° geogr. lat./long., the GPCC has already started to prepare products of higher resolution.

Other GPCC’s research subjects focus on:
• Improvement of the statistical basis and methods for quality-control and error assessment.
• Correction of raingauge-measured precipitation data due to systematic measuring errors.
• Development of a comprehensive global climatic data base merged from various data sources.
• Validation of precipitation estimates from satellite data and model reanalyses.
• Analysis of hydrometeorological conditions during and before major flood events.
• Comparison of precipitation and run-off data (with GRDC and Univ. of New Hampshire).

Further development of GPCC towards a contribution to CLIVAR and CliC is going on. The GPCC
and APDA data bases will be complemented by historical and new data sets becoming available.
The data and/or products will be of use for all of the WCRP major projects.
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Importance of Groundwater
• Groundwater is largest source of fresh water (90% of

available reserves) with two distinct functions:

• Extremely significant source for urban and rural water supply and for irrigation
• Providing dry weather river flows and sustaining wetland ecosystems

• The use of groundwater resources has increased
dramatically due to:

• Widespread distribution
• High reliability during droughts
• Modest development cost
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Current Status of Asessment
• Not enough attention has been paid internationally to

monitoring resource and assessing its sustainability
• There is increasing evidence of deterioration of

groundwater resources due to:
• Excessive pumping in relation to replenishment
• Excessive contaminant discharges to the subsurface

• There is a general lack of knowledge and unawareness
about state of groundwater resources, consequences:

• Inadequate scientific basis for decision-making in groundwater resource
management and protection

• Inadequate data to represent the role of groundwater in regional and global
water balances and chemical mass balance studies

International Groundwater Resources Assessment Centre 4TNO

Need for an International Centre
• There is a clear need for an international centre, to be

operated under the auspices of UNESCO and WMO, which
will stimulate national efforts in groundwater monitoring
and assessment
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Background
• Fifth UNESCO/WMO hydrology conference Feb 1999:
     Consideration for Global Groundwater Information Centre

• WMO: mandate to hydrological data collection
• UNESCO: mandate to scientific/technological waterresources management

• UNESCO IHP Bureau September 1999
• WMO Chy Working Group Applications December 1999
• NC’s IHP/OHP (D+NL) February 2000
• WMO+ UNESCO +  NC’s + experts March 2000
• UNESCO IHP  Resolution June 2000
• WMO Chy Recommendation November 2000

International Groundwater Resources Assessment Centre 6TNO

Mission International Groundwater
Resources Assessment Centre (IGRAC)

• IGRAC will contribute to the assessment of the
groundwater resources, in order to encourage the
conjunctive use of groundwater and surface water and to
clarify the impact of groundwater on the world’s ecosystems
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Overall Objective IGRAC
• To include groundwater fully in the assessment of fresh

water resources and to encourage the conjunctive use and
sustainable utilisation of both groundwater and surface
water

International Groundwater Resources Assessment Centre 8TNO

Key Activities
• Creation of a global information system on groundwater

resources assessments with key supporting data
• Preparation of guidelines and tools for data collection and

aquifer monitoring
• Dissemination and training in appropriate technologies
• Processing and assessment of monitoring data, in support of

and in collaboration with national agencies
• Promotion of public awareness on the strategic importance

of groundwater
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Key Outputs
• An overview of the world’s major aquifers, including their

distribution, level of exploitation and their general
functioning in relation to surface water

• A diagnosis of trends in hydraulic heads and water quality
for the world’s major aquifers

International Groundwater Resources Assessment Centre 10TNO

Principal Beneficiaries
• Multinational and bilateral co-operation agencies: IGRAC

provides reliable information to facilitate prioritisation of
investments in the water sector

• Scientists: IGRAC provides sound data to enable global
environmental assessments

• Local and regional water managers: IGRC provides
improved groundwater data on groundwater system status
and behaviour
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Targets for Initial Phase of Operation
• Direct measurements on groundwater systems are costly

and time-consuming
• Therefore, IGRAC’s initial activities will focus on:

• Collation and review of information on groundwater resources activities
primarily under the umbrella of UN-system organisations

• Assessment of some selected key aquifers to determine, at reconnaissance
level, their quality and quantity status and trends

• Provision of the groundwater input to the proposed series of UN World Water
Development Reports

International Groundwater Resources Assessment Centre 12TNO

What will IGRAC do
• IGRAC will collect, process and analyse basic data of

aquifer systems � standardisation of monitoring methods
• IGRAC will facilitate technical and scientific exchange of

knowledge and experience between countries
• Depending on third-party funding, IGRAC will support

technical cooperation projects (groundwater monitoring, -
assessment, -management)
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What IGRAC will not do
• IGRAC will neither finance the development of monitoring

infrastructure nor the operation of the infrastructure
• IGRAC will not develop and/or disseminate software on a

commercial basis

International Groundwater Resources Assessment Centre 14TNO

Status of IGRAC
• 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 the Recommendation CHy-XI-1, both with regard
to the establishment of an International Groundwater
Resources Assessment Centre

• The Netherlands Institute of Applied Geoscience TNO has
been proposed to establish and accommodate IGRAC
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  IGOS homepage

WHAT IS IGOS? 

 
 What is IGOS? 
 Why an IGOS? 

 What does IGOS do? 
 Who are the users? 

 Who are the IGOS Partners? 
 How is IGOS implemented? 

 

The Integrated Global Observing Strategy (IGOS) unites the major satellite and 
surface-based systems for global environmental observations of the 
atmosphere, oceans and land. 

What is IGOS? 

 IGOS is a strategic planning process, involving a number of partners, that links 
research, long-term monitoring and operational programmes, as well as data 
producers and users, in a structure that helps determine observation gaps and 
identify the resources to fill observation needs. 

 IGOS is a framework for decisions and resource allocation by individual 
funding agencies, providing governments with improved understanding of the need 
for global observations through the presentation of an overarching view of current 
sustem capabilities and limitations - thereby helping to reduce unnecessary 
duplication of observations. 

 IGOS focusses primarily on the observing aspects of the process of providing 
environmental information for decision-making. 

 IGOS is intended to cover all forms of data collection concerning the physical, 
chemical, biological and human environment including the associated impacts. 

 IGOS is based on the recognition that data collection must be user driven, leading 
to results which will increase scientific understanding and guide early warning, policy-
setting and decision-making for sustainable development and environmental 
protection. 

 IGOS provides opportunities for capacity building and assisting countries to 
obtain maximum benefit from the total set of observations. 

Why an IGOS? 
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The range of global observations needed to understand and monitor Earth processes, 
and to assess human impacts, exceeds the capability of any one country. 
Cooperation is therefore necessary to address priorities without duplication or 
omission. Satellite missions and in situ networks require many years of planning. 
Observations of the state of and trends in planetary processes cut across land, water, 
air and oceans. National programmes need to fit into larger international frameworks, 
since the environment does not stop at national boundaries. Such complex activities 
require integration at many levels. IGOS provides both a strategic framework and a 
planning process to bring together remotely-sensed and in situ observations, from 
both research and operational programmes. 

Through IGOS, data suppliers can respond to requirements that have been set by 
users.  Deficiencies are determined, resources identified, and observational 
programmes improved to ensure that observations are turned into useful products. 

What does IGOS do? 

The components of IGOS have considerable strategic importance, cutting across all 
observing activities. Major thrusts of IGOS as it proceeds will include: 

 strengthening space-based/in situ linkages to improve the balance between 
satellite remote sensing and ground- or ocean-based observing programmes; 

 encouraging the transition from research to operational environmental 
observations within appropriate institutional structures; 

 improving data policies and facilitating data access and exchange; 
 stimulating better archiving of data to build the long-term time series necessary to 

monitor environmental change; and 
increasing attention to harmonization, quality assurance and 

calibration/validation so that data can be used more effectively. 

Who are the users? 

IGOS encourages dialogue with the principal user groups and institutions to 
determine the needs for global environmental information for decision-making, 
including: 

 international decision-making bodies such as the UN General Assembly, the 
Commission on Sustainable Development, and 

 the conferences of parties and secretariats to international and regional 
conventions; 

international organizations; 
national governments and their relevant ministries; 
decision-makers and senior advisors; 
the scientific community, international research programmes, and international 

scientific advisory processes; 
the private sector; 
non-governmental and public service organizations; 
the media, journalists, and others specialized in communications; 
the general public, grass-roots users and major groups. 

Who are the IGOS Partners? 

IGOS is developed by a Partnership including the following: 
 The Committee on Earth Observation Satellites (CEOS), which coordinates 

national agencies launching satellites. 
 Integrated research programmes on global change within the World Climate 

Research Programme (WCRP) and the International Geosphere-Biosphere 
Programme (IGBP); 

 The International Group of Funding Agencies for Global Change Research (IGFA). 
 International agencies sponsoring global observations, including the Food and 
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Agriculture Organization of the United Nations (FAO), Intergovernmental 
Oceanographic Commission of UNESCO (IOC), International Council for Science 
(ICSU), United Nations Educational, Scientific and Cultural Organization (UNESCO), 
United Nations Environment Programme (UNEP), and World Meteorological 
Organization (WMO). 

 The Global Climate Observing System (GCOS), the Global Ocean Observing 
System (GOOS), and the Global Terrestrial Observing System (GTOS), which 
organize global-scale operational observations of the climate, oceans and land 
surface. 

The First IGOS Partners Meeting was held in June 1998, and meetings continue twice 
a year in association with CEOS Plenary sessions and meetings of the Sponsors 
Group for the Global Observing Systems. 

How is IGOS implemented? 

IGOS encourages the use of modular approaches to strategies for specific 
components that need to be integrated. The CEOS Strategic Implementation Team is 
taking the lead in developing the space component of an IGOS, while the G3OS and 
their sponsors are preparing an in situ component. These nested processes of 
strategic planning at different levels of integration are an important part of the IGOS 
process, allowing each subsidiary group to work out the specifics at its own level. 
IGOS itself helps to cap and interrelate these sub-components. 

The IGOS partners have adopted a thematic approach with joint planning activities 
to address particular categories, cross-cutting themes or domains of observations, 
such as oceans, disaster management, or carbon storage and cycling. 

Most environmental observations come from national activities contributed by 
national governments through their agencies and research programmes. Their 
commitment is essential to the effective implementation of IGOS. Building support for 
and participation in observing processes at the national level is a major activity for 
IGOS. 

Six prototype demonstration projects have shown the benefits of an integrated 
strategic approach: 

 Global Ocean Data Assimilation Experiment (GODAE); 
 Upper Air Measurements; 
 Long-term Continuity of Ozone Measurements; 
 Global Observation of Forest Cover; 
 Long-term Ocean Biology Measurements; and 
 Disaster Management Support. 

Each addresses a specific issue for an integrated observing strategy, requires a 
defined set of tools, associates a wide set of partners, and is expected to produce 
specific products or results to demonstrate the IGOS concept. These demonstration 
projects are now being integrated into the thematic approach to move the whole 
strategic process forward in a more coherent way. 

Identification of gaps to be filled and activities to be strengthened is another 
continuing function of IGOS. The Global Observing Systems Space Panel (GOSSP) 
assists this process. 

The IGOS process promotes awareness of the value of implementing IGOS and 
hence the need for resources to be made available at a relevant level. It 
demonstrates the benefits from integrated global observations in contributing to 
meeting the political objectives that have been set to improve the way we understand 
and manage the Earth. 

 
 IGOS homepage     IOC homepage     Earthwatch homepage   
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WORLD METEOROLOGICAL ORGANIZATION

Twelfth WMO Congress, Geneva, May/June 1995

  RESOLUTION 21 (Cg-XII, 1995)

GLOBAL RUNOFF DATA CENTRE (GRDC)

THE CONGRESS,
NOTING:
(1) That the GRDC has its origins in support to the WCRP and to studies of large-scale

hydrological processes,
(2) The generous support that has been provided by Germany over many years for the

establishment and maintenance of the Centre,
(3) That the GRDC is now widely- recognized as the principal source of global data on river

flows, providing an effective service to an increasing range of users,
(4) That the Centre already cooperates in a number of major international projects,
(5) That through its Resolution 11 (EC-XLV) - Report of the ninth session of the

Commission for Hydrology, the Executive Council had approved Recommendation 2
(CHy-IX) - Support to global data centres,

CONSIDERING:
(1) That new and increased demands are now being put on the Centre, in particular in relation

to the global assessment of the world´s water resources requested by the second session of
the United Nations Commission on Sustainable Development (1994), the need for a global
data centre in relation to WHYCOS, and for various climate studies,

(2) That the Centre will need considerably more resources if it is to meet these new demands
effectively,

RECOGNIZING that the GRDC is a major component of WMO´s HWRP, serving also the
WCRP and other programmes of the Organization,

ENCOURAGES Members:
(1) To support the GRDC through the provision of the hydrological data and related

information that it needs, including through the regional components of WHYCOS;
(2) To consider also providing support to the Centre in the form of staff, funding, and other

resources;

REQUESTS the president of the Commission for Hydrology to ensure that the Commission
provides the GRDC with the scientific and technical advice that it requires;

REQUESTS the Secretary-General:
(1) To invite other international organizations to cooperate with the GRDC, to make use of

the services that it offers and to contribute both data and other resources in support of its
operations;

(2) To provide all possible support to the GRDC from available resources and to seek
additional resources for this purpose from external sources.
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WORLD METEOROLOGICAL ORGANIZATION

Thirteenth WMO Congress, Geneva, May 1999

RESOLUTION 25 (Cg-XIII, 1999)

EXCHANGE OF HYDROLOGICAL DATA AND PRODUCTS

THE CONGRESS,
NOTING:
(1) Resolution 40 (Cg-XII) - WMO policy and practice for the exchange of meteorological and

related data and products including guidelines on relationships in commercial
meteorological activities,

(2) The inclusion of dedicated observations of the climate system, including hydrological
phenomena, as one of the four main thrusts of The Climate Agenda, which was endorsed by
Twelfth Congress,

(3) That Technical Regulation [D.1.1] 8.3.1(k), states that, in general, the routine functions of
NHSs should include, inter alia, "making the data accessible to users, when, where and in
the form they require" and that the Technical Regulations also contain a consolidated list of
data and product requirements to support all WMO Programmes,

(4) That the nineteenth Special Session of the United Nations General Assembly agreed, in its
overall review and appraisal of the implementation of Agenda 21, that there is an urgent
need to "...foster regional and international cooperation for information dissemination and
exchange through cooperative approaches among United Nations institutions, …"
(A/RES/S-19/2, paragraph 34(f)),

(5) That the fifty-first session of the United Nations General Assembly adopted, by resolution
51/229, the Convention on the Law of the Non-navigational Uses of International
Watercourses, Article 9 of which provides for "regular exchange of data and information",

(6) That the Intergovernmental Council of the International Hydrological Programme of
UNESCO adopted at its twelfth session Resolution XII-4 which dealt with the exchange of
hydrological data and information needed for research at the regional and international
levels,

CONSIDERING:
(1) The significance attached by International Conference on Water and the Environment

(ICWE) (Dublin, 1992) to extending the knowledge base on water and enhancing the
capacity of water sector specialists to implement all aspects of integrated water resources
management,

(2) The call of world leaders at the United Nations Conference on Environment and
Development (UNCED)(Rio de Janeiro, 1992) for a significant strengthening of, and
capacity building in, water resources assessment, for increasing global commitment to
exchange scientific data and analyses and for promoting access to strengthened systematic
observations,

(3) That the United Nations Commission on Sustainable Development (CSD) in its Decision 6/1
"Strategic Approaches to Freshwater Management" has strongly encouraged States to
promote the exchange and dissemination of water-related data and information, and has
recognized "the need for periodic assessments … for a global picture of the state of
freshwater resources and potential problems",

(4) The call by the nineteenth Special Session of the United Nations General Assembly "for the
highest priority to be given to the serious freshwater problems facing many regions,
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especially in the developing world" and the "urgent need … to strengthen the capability of
Governments and international institutions to collect and manage information … and
environmental data, in order to facilitate the integrated assessment and management of water
resources",

(5) The requirements for full, open and prompt exchange of hydrological data and products in
support of various international conventions, such as the Convention on Biological
Diversity, the United Nations Framework Convention on Climate Change, and the
Convention to Combat Desertification,

(6) The requirement for the global exchange of hydrological information in support of scientific
investigations of world importance such as those on global change and the global
hydrological cycle, and as a contribution to relevant programmes and projects of WMO,
other United Nations agencies, ICSU and other organizations of equivalent status,

(7) The opportunities for more efficient management of water resources and the need for
cooperation in mitigating water-related hazards in transboundary river basins and their water
bodies which depend on the international exchange of hydrological data and information,

(8) The increasing recognition through scientific and technical endeavours, such as GEWEX, of
the importance of hydrological data and products in improving the understanding of
meteorological processes and subsequently the accuracy of meteorological products,

RECOGNIZING:
(1) The responsibility of Members and their NHSs to provide for the security and well-being of

the people of their countries, through mitigation of water-related hazards and sustainable
management of water resources,

(2) The potential benefits of enhanced exchange of hydrological data and information within
shared river basins and aquifers, based on agreements between the Members concerned,

(3) The continuing need for strengthening the capabilities of NHSs, particularly in developing
countries,

(4) The right of Governments to choose the manner by which, and the extent to which, they
make hydrological data and products available domestically and internationally,

(5) The right of Governments also to choose the extent to which they make available
internationally data which are vital to national defense and security. Nevertheless, Members
shall cooperate in good faith with other Members with a view to providing as much data as
possible under the circumstances,

(6) The requirement by some Members that their NHSs earn revenue from users, and/or adopt
commercial practices in managing their businesses,

(7) The long-established provision of some hydrological products and services on a commercial
basis and in a competitive environment, and the impacts, both positive and negative,
associated with such arrangements,

ADOPTS a stand of committing to broadening and enhancing, whenever possible, the free and
unrestricted1 international exchange2 of hydrological data and products, in consonance with the
requirements for WMO’s scientific and technical programmes;

                                                                
1 "Free and unrestricted" means non-discriminatory and without charge. "Without charge", in the context of this

resolution means at no more than the cost of reproduction and delivery, without charge for the data and the
product themselves.

2 "Exchange", in the context of this resolution, means the movement of data and product between countries or, as it
is more likely in the case in the field of hydrology, the movement of data and product from one country to
another.
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FURTHER ADOPTS  the following practice on the international exchange of hydrological
information:
(1) Members shall provide on a free and unrestricted basis those hydrological data and products

which are necessary for the provision of services in support of the protection of life and
property and for the well-being of all peoples;

(2) Members should also provide additional hydrological data and products, where available,
which are required to sustain programmes and projects of WMO, other United Nations
agencies, ICSU and other organizations of equivalent status, related to operational
hydrology and water resources research at the global, regional and national levels and,
furthermore, to assist other Members in the provision of hydrological services in their
countries;

(3) Members should provide to the research and education communities, for their non-
commercial activities, free and unrestricted access to all hydrological data and products
exchanged under the auspices of WMO;

(4) Respecting (2) and (3) above, Members may place conditions on the re-export3, for
commercial purposes, of these hydrological data and products, outside the receiving country
or group of countries forming a single economic group;

(5) Members should make known to all Members, through the WMO Secretariat, those
hydrological data and products which have such conditions as in (4) above;

(6) Members should make their best efforts to ensure that the conditions placed by the originator
on the additional hydrological data and products are made known to initial and subsequent
recipients;

(7) Members shall ensure that the exchange of hydrological data and products under this
resolution is consistent with the application of Resolution 40 (Cg-XII) – WMO policy and
practice for the exchange of meteorological and related data and products including
guidelines on relationships in commercial meteorological activities;

URGES  Members, in respect of the operational and scientific use of hydrological data and
products, to:
(1) Make their best efforts to implement the practice on the international exchange of

hydrological data and products, as described in FURTHER ADOPTS (1) to (7);
(2) Assist other Members, to the extent possible, and as agreed upon, in developing their

capacity to implement the practice described in FURTHER ADOPTS (1) to (7);

REQUESTS the Executive Council to:
(1) Invite the Commission for Hydrology to provide advice and assistance on technical aspects

of the implementation of the practice on the international exchange of hydrological data and
products;

(2) Keep the implementation of this resolution under review and report to Fourteenth Congress;

DECIDES  to review the implementation of this resolution at Fourteenth Congress.

                                                                
3 "Re-export", in the context of this resolution, means to redistribute, physically or electronically, outside the

receiving country, group of countries forming a single economic group, or regional and global data centres,
directly or through a third party.
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From Grabs, 1997 (FRIEND-conference, paper no. 159):

Concepts for the exchange of hydrological information

The international dissemination of hydrological information does not have a long history and
many nations are simply hesitating to allow access to data because potential gains and
perceived losses cannot be judged with confidence. The latter can be largely attributed to an
insufficient exchange of national experiences in data exchange and the insufficient
recognition of the positive national feed-backs when hydrological data is shared on a regional
and global basis. In the view of the GRDC, two major concepts to the exchange of
hydrological data can be identified:

a) The concept that data acquired from public funds in a civil service structure should
be freely accessible and unrestricted for the benefit not only to the national
population (who paid indirectly for the data acquisition with their tax contribution),
but also to the scientific community whose research results are regional or even global
in nature so that a trans-national benefit can be achieved. Access to and exchange of
information is also perceived as a confidence building measure between and across
nations.

b) The concept that hydrological data are crucial for the socio-economic development
of a nation. Therefore it is perceived as politically important that data should be
protected from improper use. This could be e.g. in the case of conflicting interests
between riparian countries or in a situation where decision-makers suspect that the
access to hydrological information would indirectly reveal internally sensitive issues
such as  power production, industrial development, agricultural production etc.



From Grabs, 1997 (FRIEND-conference, paper no. 159):

Models for information transfer

Four basic models for the transfer of hydrological data are identified in this paper:

a) Dissemination of data and products to identified users. This would mean a controlled
access. From the experience of the GRDC this approach has helped a lot to network
researchers who work in related fields and is able to make use of synergistic potentials
in research which are less evident with an anonymous access to data and products.
This approach also supports the information need of data providers who need feed-
back as to who is using the data for which purposes and thus underlines the
participatory approach of data providers in information processing. This approach
requires "User rules" which regulate the dissemination of data.

b) Dissemination of the data through the Internet: This provides free, unrestricted,
uncontrolled access except perhaps for commercial purposes. This model requires
least administration efforts and follows the "Freedom of Information" - philosophy of
the United States. It also allows the widest possible dissemination of the data and
products. There is no need felt to monitor who is using the data in what context and
for what purpose. The data providers do not have feed-back on the use of the data. The
data may be used without reference of the source and update verification.

c) Dissemination of data for project participants only, until the project has proceeded to
a stage where the project participants decide to make data and results public. This
approach is close to the data transfer policy of UNESCO's regionally implemented
programme Flow Regimes from International and Experimental Network Data
(FRIEND). The  assembly of global data sets and the principle of free and
undiscriminatory access to data are difficult to achieve.

d) Case-to-case decision which datasets are open and which datasets should have a
controlled access. This model takes into account that many datasets may already be
public domain (e.g. data from historic archives etc.) and others are restricted for use
only for defined purposes. The practical implementation of this model in a daily
routine is problematic from an administrative point of view.

Though there is a common understanding that data should be provided free for research, it
becomes increasingly difficult to distinguish between research and applications as much of
today's research is application-oriented: It is a good assumption that many of the expensive
global research programmes are funded because of the awareness of funding agencies of the
potential or even immediate socio-economic value of the research.

Whereas the "free access" model follows the example of the United States, European
countries tend to operate various schemes of differential charging of data which has been an
effective regulation instrument in terms of use and access to data. Where the cost of data and
its inherent value is becoming apparent in this way, cash-scarce programmes and participants
especially in developing countries cannot afford research. In a drive for the commercialisation
of services, costs emerge as an effective barrier to access hydrological data.
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GRDC Report 25
June 2000

GIS-related monthly Balance of Water Availability and
Water Demand In Large River Basins

Case study for the River Danube

Irina Dornblut
Global Runoff Data Centre, Koblenz, Germany

Summary

The Global Runoff Data Centre (GRDC) at the German Federal Institute of Hydrology (BfG) combined
available methodological tools and generally accessible data and information to establish
methodological principles for short-range modelling of water availability/demand balances in large
international river basins in the light of growing water demands. The core of such a balance is the
location- and time-related comparison of available resources with water demands in the river basin,
while the underlying methodology is an in-depth balancing by means of a long-term water
management model on the basis of the Monte-Carlo technique.

The Pilot Study GRM Danube has proven at the example of the River Danube the applicability of the
program system ArcGRM to the modelling of a water-management balance of available resources and
water demands in large international river basins. The advantages of the system consist in the
location- and time-related balance of resources and demands under consideration of the operation of
storage reservoirs. It allows to take into account diverse water uses and demands in their temporal
and spatial variability. Integrating of FORTRAN instructions allows to vary and supplement the
standard algorithms of the program system in form of "dynamic elements". Thus, demand functions
may be adapted individually, and qualitative or economic parameters, interactions with groundwater or
flow-times in the river system may be considered.

The monthly balancing step makes it possible to evaluate the satisfaction of demands both in the
annual averages and in the variations during the year. The outputs of the balancing procedure may be
exceedance probabilities of events at any point along the river course, durations of events, mean
values and mean minima and maxima of monthly streamflow.

The River Danube is used here to demonstrate the applicability of the program system ArcGRM for a
availability/demand balance in large basins. This balance examines the satisfaction of present and
future water demands in the Danube basin, assuming constant resources, against the background of
changed water uses after 1990. The summative decrease of water consumption in countries in the
Danube basin after 1990 results in improvements of the potential safety of supplies, which is illustrated
here with the required minimum streamflow for navigation.
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The program system is flexible and readily applicable provided the necessary input data are available.
Hydrological inputs are externally generated time series of monthly streamflow obtained by statistical
analyses of time-coordinated observations. The main problem is the acquisition of plausible and
reliable data describing the anthropogenic impacts on the hydrological system. If the quantification of
the effects of storage reservoirs, water transfers, uses and demands relies on generally available data
sources, it is necessary to transfer the given data from country scale to basin scale by means of
Geographic Information  Systems  (GIS).

Balancing of water availability and water demand at selected points in the basin, under consideration
of storage reservoir operation, allows to identify cases of surplus and deficit in the satisfaction of the
diverse water demands as well as potential risks regarding the potential safety of supplies. Proceeding
from the basic version, additional variant computations can examine the impacts of future
developments in water uses or large-scale changes of resources availability on the satisfaction of
demands and may analyse predicted trends in water demands.

The presented methodological steps allow to set-up a basic model for the selected basin and to use it
for short-range computations of varying management scenarios. Such model outputs may be used for
global and regional monitoring of areas of (potential) water crises, and the summarized information
may help to establish general principles for the management of large international river basins that are
affected by permanent water scarcity, high population growth, and increasing water consumption. For
applications in "rapid assessments" at regional levels in the context of international programmes, the
presented methodology needs formalization by defining separate work steps and simultaneously
detailed adjustments to the regional conditions.
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Modelling raster-based monthly
water balance components for Europe

Carmen Ulmen

SUMMARY

With the objective of providing raster-based runoff for coupled ocean-atmospheric General Circulation
Models the water balance model WABIMON, based on the approach of THORNTHWAITE & MATHER
(1957), is applied, improved, calibrated and validated for Greater Europe. The model works in a
monthly time step and on a horizontal resolution of 0.5° longitude and 0.5° latitude. Input data sets of
precipitation and temperature are given as long-term monthly means of the period 1961-90. GIS-
based information are required on mean elevation, slope steepness, water holding capacity of the soil,
and the recession constant. The model computes potential and actual evapotranspiration as well as
total runoff, consisting of the components of base flow, surface and snow melt runoff. The modules
computing snow cover accumulation, snow melt, surface runoff and the soil water balance are
extended within the frame of this study. For model validation measured catchment-based runoff of 29
European test catchments is used. The evaluation of the model quality occurs with the help of the
Sutton-Rathcliffe coefficient (model efficiency, ME), which is defined within the interval [-∞,+1] positive
values of this parameter the residual variance is lower than the variance of all observed data, so that
the model can be said to work effectively. The ME of the Finnish Kymijoki basin and the Spanish Júcar
basin were so negative due to the retention effect of the Finnish plain of lakes and reservoir
management respectively that they had to be excluded from further model calibration. The area-
weighted arithmetic mean of the individual ME is still negative although for 16 of the remaining 27
European test catchments a positive ME is reached. The positive median does not exceed zero signi-
ficantly. This hypothesis had to be retained on the 5 %-level in a parameter free median test. This is
partly caused by the fact that the basins with a positive ME cover a greater area than those with a
negative ME, but the possibilities of performing the median test in an area-weighted manner are
restricted. In addition, High Mountain basins, where the ME was worst, are numerically over-
represented in the sample. Most important reasons for high residuals are too low a precipitation input
data due to measurement errors in snowy regions, reservoir management, the retention effect of lakes
and marshes and the underestimation of potential evapotranspiration in the Mediterranean by the very
simple Thornthwaite formula. In High Mountains the annual water balance is not always outweighed
since the model structure does not
guarantee that the snow cover accumulated during the winter months melts completely in summer.

The model produces most satisfactory results for maritime regions with pluvial runoff regimes, pluvio-
nival regimes of low mountains, and the vast areas of nival lowland regimes. WABIMON is quite
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reliable there concerning the general temporal and spatial distribution of runoff. But the model results
should not be interpreted on the individual grid level as the model has not been proven to provide
satisfactory accuracy there yet. Before using WABIMON model results as input for GCMs, the model
structure should further be improved and validated. If the gridded runoff fields are still used as GCM
input, it has to be considered that runoff is underestimated in the High Mountains, overestimated in the
southern Mediterranean and that the data set is completely unreliable in regions of great lakes,
marshes and managed reservoirs.
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Ministry of Aviation. In fact the excellent
administrative and logistical support was
provided jointly by the Department of Hydrology
and Hydrogeology, headed by Mr J. A. Hanidu,
and the Nigeria Meteorological Services, headed
by Mr Y. Salahu, in the true spirit of cooperation
between Meteorological and Hydrological
Services that is a strength of WMO.

This cooperation was exemplified at the
opening ceremony, which was combined with
that of the Sixth WMO Technical Conference on
Management for Development of Meteorological
Services in Africa that was held at the ECOWAS
Centre in Abuja from 6 to 10 November 2000.
The ceremony was addressed by senior officials
of the Federal Government and by Professor G.
O. P. Obasi on behalf of WMO. The Secretary to
the Federal Government presented an address on
behalf of His Excellency Chief Olusegun
Obasanjo GCFR (Grand Commander of the
Federal Republic), President of Nigeria. The
occasion also saw the presentation of a certificate
for outstanding service to Mr M. A. Kohler
(USA), the first President of CHy’s predecessor,
the Commission for Hydrological Meteorology
from 1959 to 1968.

The Commission’s session was attended by 90
participants representing 50 members of WMO
and nine intergovernmental and nongovernmental
organizations. It received reports from its three
working groups and reviewed all aspects of
WMO’s Hydrology and Water Resources
Programme. In particular, it made
recommendations concerning the implementation
of Resolution 25 (Cg-XIII)—Exchange of
hydrological data and products, and provided
inputs to the development of WMO’s Sixth Long-
term Plan and ongoing discussions on the
structure of the Organization.

The meeting was chaired by Prof. K. Hofius
(Germany), President of CHy, assisted by its
Vice-President, Mr D. Rutashobya (Tanzania).
The more detailed discussions were held in two
working committees chaired by
Messrs D. Rutashobya and B. Stewart (Australia),
assisted by Ms G. Wennerberg (Sweden) and
A. Terakawa (Japan) as Vice-Chairs.

The need for inter-agency cooperation at
national and international levels was frequently
raised, one good example being the proposal for
the establishment of an International
Groundwater Resources Assessment Centre. The
Commission adopted a recommendation strongly
supporting this proposal which mirrored one
adopted by the Intergovernmental Council of the
IHP of UNESCO a few months previously.

The Commission also kept in force
recommendations concerning global databases
and hydrological networks, and that on the
participation of women adopted at its previous
session. It regretted that the number of women

involved in CHy activities had not increased in
recent years and was therefore particularly
pleased to be able to include three women in the
working groups that it established to undertake
work on its behalf over the next four years.

In addition to the Advisory Working Group,
CHy established a Working Group on Water
Resources Assessment and a Working Group on
Forecasting and Prediction, comprising 20
individual experts in total.

It was very appropriate that, as this was its
first session to be held in Africa, the Commission
elected Mr D. Rutashobya to the office of
President of CHy. Mr B. Stewart chair of the
previous CHy Working Group on Basic Systems,
was elected to the post of Vice-President.

At the close of the meeting, tributes were paid
to Prof. Hofius for his exemplary leadership of
the Commission over the previous eight years and
to Nigeria for its support to WMO, in particular
the Commission session, and the hospitality it had
shown to all attending the session.

Arthur Askew

The Global Runoff Data Centre
Since July 2000 the Global Runoff Data Centre
(GRDC) has been headed by Dr Thomas Maurer
(thomas.maurer@bafg.de), a hydraulic engineer
and hydrologist, experienced in the field of hydro-
informatics. He took over from Dr Nestor Correa
and his predecessor Dr Wolfgang Grabs who
moved to WMO headquarters in December 1999.

We would like to take this opportunity to
recall briefly the background and mission of
GRDC.

Introduction
A global hydrological database is considered
essential for research and application-oriented
hydrological and climatological projects at global,
regional and basin scales. This includes water
balance studies, investigation of trends in long-
term hydrological time series, coupling of hydro-
logical and meteorological models, flux of fresh-
water and pollutants into the oceans, and the
coupling of runoff with water quality data. Monitor-
ing of runoff is indispensable for water resources
planning and management on all scale levels.
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The principal objective of GRDC is to collect
and disseminate hydrological data to support
projects within the World Climate Programme
(WCP) and the World Climate Research
Programme (WCRP) of the World
Meteorological Organization (WMO) as well as
for other programmes such as the World
Hydrological Climate Observing System
(WHYCOS) of WMO and the World Bank and
the Global Environment Monitoring System—
Water (GEMS-Water) of UNEP and WHO. The
Centre provides a mechanism for the international
exchange of data pertaining to river flows on a
continuous, long-term basis. The scope of data
collection is global, regional and on catchment
scale.

GRDC’s position in the UN system
Operating under the auspices of WMO gives
GRDC the UN mandate and an identity with
regard to the United Nations system which is
essential for its international recognition.
Hydrological and Meteorological Services of
members of WMO on a multilateral and bilateral
basis are the principal data providers for GRDC.

At its Twelfth Congress in 1995, WMO
adopted Resolution 40 (Cg-XII) and thus com-
mitted itself, as a fundamental principal, “to
broadening and enhancing the free and
unrestricted international exchange of meteoro-
logical and related data and products”. In this
context, “free and unrestricted” means non-
discriminatory and without charge, the latter
with the meaning “at no more than the cost of
reproduction and delivery, without charge for
the data and products themselves”. With regard
to the Global Runoff Data Centre, Congress
also adopted Resolution 21 (Cg-XII) which
encourages members (countries) “to support
GRDC through the provision of the hydrologi-
cal data and related information that it needs”.

WMO Congress also adopted the practice that
countries “should provide to the research and
education communities, for their non-commercial
activities, free and unrestricted access to all data
and products exchanged under the auspices of
WMO” with the understanding that the
commercial use of these data may be subject to
conditions. Resolution XII-4 (Paris, September
1996) of the UNESCO Intergovernmental
Council for the International Hydrological
Programme (IHP) “Invites member states to
review their policies for the international
exchange of hydrological data so that they may be
supportive of the research being undertaken on
major global issues” and further “Requests the
IHP National Committees to work with their
national Hydrological Services to provide the
scientific community with access to hydrological
data and information needed for research at

regional and international levels ... using the
internationally recognized international data
centres”.

More recently, at its Thirteenth Congress in
1999, the WMO adopted Resolution 25 (Cg-XIII)
which extended and specified the commitment of
Resolution 40 (Cg-XII). “Members shall provide
on a free and unrestricted basis ...” (a) “... those
data and products which are necessary for the
provision of services in support of the protection
of life and property and for the well-being of all
peoples”; (b) “... additional data and products ...
which are required to sustain international
programmes and projects related to operational
hydrology and water resources research ...” and
further (c) “... all hydrological data and products
exchanged under the auspices of WMO ... to the
research and education communities, for their
non-commercial activities”.

GRDC’s organizational set-up
The Centre is funded by the government of the
Federal Republic of Germany. It was formally
established at the Federal Institute of Hydrology
in Koblenz, Germany, in 1988. For more
information contact:

GRDC, c/o Federal Institute of Hydrology,
Kaiserin-Augusta-Anlagen 15–17,
D-56068 Koblenz, Germany
[tel.: +49 261 13065224; fax: +49 261 13065280;
grdc@bafg.de]

The Hydrology and Water Resources Programme
(HWRP) in WMO is the professional contact
partner for the Centre. The activities of the Centre
are monitored by the international Steering
Committee of GRDC which provides advice on
the functions of GRDC, policy matters, data
acquisition, services and the implementation of
various tasks.

GRDC’s data collection principles
General criteria for data collection are: data
should be collected for rivers which reflect the
hydrological regime of a region or part of a
country, rivers which are economically important
in terms of population density and/or agro-based
or industrial production and those rivers which
drain into the oceans or have an internal drainage.
Preferably mean daily discharge data of good
quality and long time series of discharge are
favoured for entry into the database.

As a principal GRDC policy, the responsibility
for the quality of data lies with the national hydro-
logical services. The Centre performs plausibility
tests and communicates with the data providers.

GRDC’s data and services
The Centre operates on the basis of a state-of-the-
art Databank Management System which ensures
fast data entry and retrieval services, complex
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queries and fast response to data requests. The
database is continuously updated. So far, approxi-
mately 150 countries have contributed to the
development of the database which now consists
of data from over 3700 stations monitoring about
3000 rivers worldwide. The database thus
comprises about 60 000 station-years of daily and
100 000 station-years of monthly discharge
values, i.e. average time series length of 20–30
years. Within its limited resources GRDC also
offers a range of advisory services to national
hydrological services as an incentive to provide
data. Furthermore, collaboration in the field of
database technology is offered to national and
international organizations.

The Centre provides users with information
for the proper selection of data with regard to the
objectives of the client. The collection of project
databases and the provision of data products is
performed on request. An important service is the
feed-back information for the national
hydrological services about the use of the data.
The GRDC catalogue can be downloaded from
the GRDC homepage:

http://www.bafg.de/grdc.htm
The Centre encourages researchers to use the

GRDC database for studies and research in direct
collaboration with the Centre and the Centre is
prepared to invite and accept guest researchers.

Thomas Maurer

HKH-FRIEND
(Hindu Kush-Himalayan FRIEND)

HKH-FRIEND/ICSI Workshop on the
Development of a Snow and Glacier Mass
Balance Manual
The Workshop on the Development of a Snow
and Glacier Mass Balance Manual was organized

by the Snow and Glacier Group of HKH-
FRIEND in collaboration with the IAHS
International Commission on Snow and Ice
(ICSI) and held at the International Centre for
Integrated Mountain Development (ICIMOD),
Kathmandu, Nepal, from 20 to 24 March 2001.
Financial support for this workshop was received
from UNESCO/IHP and ICIMOD. The major
objectives of the workshop were to finalize the
table of contents of a training manual on snow
and glacier mass balance measurements/studies in
the HKH region and to delegate responsibilities
for the preparation of the manual. The workshop
was attended by 21 participants from Austria,
Canada, China, India, Japan, Nepal, USA,
UNESCO and ICIMOD which included experts
from ICSI and the HKH-FRIEND Snow and
Glacier Group. The participants included Prof. H.
G. Jones, ICSI President-Elect, and Dr G. Kaser,
Secretary of ICSI. Mr A. P. Pokhrel, Director
General, Department of Hydrology and Meteoro-
logy of HMG-Nepal is the coordinator of the Snow
and Glacier Group of HKH-FRIEND. The work-
shop programme included a field visit to the
headwater regions of snowfed rivers in Nepal in-
cluding one at Kodari, on the border between
Nepal and the Tibetan Autonomous Region of
China.

The workshop provided a good opportunity
for the participants to review modern and
conventional methods of glacier mass balance
measurement. The future course of action was
decided as follows:
• Identification of the glaciers for monitoring

mass balance measurements in the HKH
region according to the selection criteria set
during the meeting.

• Preparation of a training manual on glacier
mass balance measurement for the HKH
region using standard methods as identified
during the workshop.

HKH-FRIEND/ICSI Workshop participants, March 2001.
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List of acronyms and associated URLs
Status: November 2002

ACSYS Arctic Climate System Study http://acsys.npolar.no/

ARDB Arctic Runoff Data Base http://www.bafg.de/grdc.htm

AWG Advisory Working Group http://www.wmo.ch/web/homs/chy/awg.html

BALTEX Baltic Sea Experiment http://w3.gkss.de/baltex/baltex_home.html

BfG Bundesanstalt für Gewässerkunde
(Federal Institute of Hydrology)

http://www.bafg.de/

BMZ Bundesministerium für wirtschaftliche
Zusammenarbeit und Entwicklung (Federal
Ministry for Economic Cooperation and
Development)

http://www.bmz.de/en/index.html

CEB Chief Executives Board http://ceb.unsystem.org/

CEH Centre for Ecology and Hydrology http://www.ceh.ac.uk/

CEOP Coordinated Enhanced Observing Period http://monsoon.t.u-tokyo.ac.jp/ceop/index.html

CESR Center for Environmental Systems Research http://www.usf.uni-kassel.de/usf/

Cg WMO Congress

CHy Commission for Hydrology http://www.wmo.ch/web/homs/chy/chy.html

CliC Climate and Cryosphere http://clic.npolar.no/

CRU Climatic Research Unit http://www.cru.uea.ac.uk/

CSEs Continental Scale Experiments http://www.gewex.org/projects.html

DCP data collection platform

DMIP Data Management and Information Panel http://acsys.npolar.no/Oelke/adis_dmip.html

DMS document management system

DMWG Data Management Working Group http://www.joss.ucar.edu/ghp/

DWD Deutscher Wetterdienst (German Weather
Service)

http://www.dwd.de

EC Executive Council (e.g. LIII = 53rd session)

EC-AGE Executive Council Advisory Group on the
International Exchange of Data and Products

report at http://www.wmo.ch/web/pla/

ECMWF European Centre for Medium-Range Weather
Forecasts

http://www.ecmwf.int/

EFFS European Flood Forecasting System http://effs.wldelft.nl/

ERB European Network of Experimental and
Representative Basins

http://www.ih.savba.sk/ihp/friend5/erb7.htm
http://mujweb.cz/www/mutls/

ETOPO5 5 Min Gridded Earth Topography Data http://edc.usgs.gov/glis/hyper/guide/etopo5

EU European Union http://europa.eu.int/

FGGE First GARP Global Experiment http://www.meteo.ru/fund/pgepe1.htm

FRICS Foundation Of River & Basin Integrated
Communications

www.river.go.jp (in Japanese), see also
http://www.mlit.go.jp/river/english/index.html

http://acsys.npolar.no/
http://www.bafg.de/grdc.htm
http://www.wmo.ch/web/homs/chy/awg.html
http://w3.gkss.de/baltex/baltex_home.html
http://www.bafg.de/
http://www.bmz.de/en/index.html
http://ceb.unsystem.org/
http://www.ceh.ac.uk/
http://monsoon.t.u-tokyo.ac.jp/ceop/index.html
http://www.usf.uni-kassel.de/usf/
http://www.wmo.ch/web/homs/chy/chy.html
http://clic.npolar.no/
http://www.cru.uea.ac.uk/
http://www.gewex.org/projects.html
http://acsys.npolar.no/Oelke/adis_dmip.html
http://www.joss.ucar.edu/ghp/
http://www.dwd.de/
http://www.wmo.ch/web/pla/
http://www.ecmwf.int/
http://effs.wldelft.nl/
http://www.ih.savba.sk/ihp/friend5/erb7.htm
http://mujweb.cz/www/mutls/
http://edc.usgs.gov/glis/hyper/guide/etopo5
http://europa.eu.int/
http://www.meteo.ru/fund/pgepe1.htm
http://www.river.go.jp/
http://www.mlit.go.jp/river/english/index.html


FRIEND Flow Regimes from International Experimental
and Network Data

http://www.nwl.ac.uk/ih/www/research/bfriend.html

G3OS The three Global Observing Systems (GCOS,
GOOS and GTOS)

http://earthwatch.unep.net/data/g3os.html

GAME GEWEX Asian Monsoon Experiment http://www.ihas.nagoya-u.ac.jp/game/index.html

GARP Global Atmospheric Research Programme

GCIP GEWEX Continental-scale International Project http://www.ogp.noaa.gov/mpe/gapp/gcip

GCOS Global Climate Observing System http://www.wmo.ch/web/gcos/gcoshome.html

GEMS Global Environmental Monitoring System

GEMS/Water Global Environmental Monitoring System /
Freshwater Quality Programme

http://www.cciw.ca/gems

GEWEX Global Energy and Water Cycle Experiment http://www.gewex.org/

GEWINET German Water Information Network http://www.globwinet.org/germany.asp

GHCN Global Historical Climatology Network http://cdiac.esd.ornl.gov/ghcn/ghcn.html

GHP Gewex Hydrometeorology Panel http://www.usask.ca/geography/MAGS/GHP/ghp.ht
ml

GIS Geographic Information System

GIWA Global International Waters Assessment http://www.giwa.net

Global-RIMS Global Rapid Integrated Monitoring System (for
Water Cycle and Water Resource Assessment)

GLOBWINET Global Water Information Network http://www.globwinet.org/

GOOS Global Oceanic Observing System http://ioc.unesco.org/goos/

GPCC Global Precipitation Climatology Centre http://www.dwd.de/research/gpcc/

GPCP Global Precipitation Climatology Project http://orbit-net.nesdis.noaa.gov/arad/gpcp/

GRDB GRDC Database http://www.bafg.de/grdc.htm

GRDC Global Runoff Data Centre http://www.bafg.de/grdc.htm

GTN-H Global Terrestrial Network for Hydrology http://www.gosic.org/gtos/GTNET-
H_program_overview.htm

GTOS Global Terrestrial Observing System http://www.fao.org/gtos/

GTS Global Telecommunication System http://www.wmo.ch/web/www/TEM/gts.html

GTZ Deutsche Gesellschaft für Technische
Zusammenarbeit (German Agency for
Technical Cooperation)

http://www.gtz.de/english/

GWCC GEMS/Water Collaborating Centre http://www.cciw.ca/gems

GWP Global Water Partnership http://www.gwpforum.org

HELP Hydrology for the Environment, Life and Policy http://www.nerc-wallingford.ac.uk/ih/help/

HKH Hindu Kush-Himalayan http://www.nwl.ac.uk/ih/www/research/bfhkh.html

HLCP High Level Committee on Programmes http://ceb.unsystem.org/hlcp/default.htm

HWRD Hydrology and Water Resources Department
of WMO

http://www.wmo.ch/web/homs/

HWRP Hydrology and Water Resources Programme
of WMO

http://www.wmo.ch/web/homs/

HYCOS Hydrological Cycle Observing System http://www.wmo.ch/web/homs/projects/whycos.html

HYDRO1K HYDRO1k Elevation Derivative Database http://edcdaac.usgs.gov/gtopo30/hydro

http://www.nwl.ac.uk/ih/www/research/bfriend.html
http://earthwatch.unep.net/data/g3os.html
http://www.ihas.nagoya-u.ac.jp/game/index.html
http://www.ogp.noaa.gov/mpe/gapp/gcip
http://www.wmo.ch/web/gcos/gcoshome.html
http://www.cciw.ca/gems
http://www.gewex.org/
http://www.globwinet.org/germany.asp
http://cdiac.esd.ornl.gov/ghcn/ghcn.html
http://www.usask.ca/geography/MAGS/GHP/ghp.html
http://www.usask.ca/geography/MAGS/GHP/ghp.html
http://www.giwa.net/
http://www.globwinet.org/
http://ioc.unesco.org/goos/
http://www.dwd.de/research/gpcc/
http://orbit-net.nesdis.noaa.gov/arad/gpcp/
http://www.bafg.de/grdc.htm
http://www.bafg.de/grdc.htm
http://www.gosic.org/gtos/GTNET-H_program_overview.htm
http://www.gosic.org/gtos/GTNET-H_program_overview.htm
http://www.fao.org/gtos/
http://www.wmo.ch/web/www/TEM/gts.html
http://www.gtz.de/english/
http://www.cciw.ca/gems
http://www.gwpforum.org/
http://www.nerc-wallingford.ac.uk/ih/help/
http://www.nwl.ac.uk/ih/www/research/bfhkh.html
http://ceb.unsystem.org/hlcp/default.htm
http://www.wmo.ch/web/homs/
http://www.wmo.ch/web/homs/
http://www.wmo.ch/web/homs/projects/whycos.html
http://edcdaac.usgs.gov/gtopo30/hydro


IACSD Inter-Agency Committee on Sustainable
Development

http://www.un.org/esa/sustdev/iacsd.htm

IAEA International Atomic Energy Agency http://www.iaea.org/

IAHS International Association of Hydrological
Sciences

http://www.cig.ensmp.fr/~iahs/index.htm

ICOLD International Commission on Large Dams http://www.icold-cigb.org/

ICSU International Council for Science * http://www.icsu.org/

IGOS Integrated Global Observing Strategy http://www.igospartners.org

IGRAC International Groundwater Assessment Centre http://www.iah.org/News/2002/021.html

IGWCO Integrated Global Water Cycle Observation http://ceos.esa.int/igosp9/docs/doc10_watertheme.d
oc (also see http://www.igospartners.org)

IHD International Hydrological Decade 1965-1974

IHP International Hydrological Programme
(UNESCO)

http://www.unesco.org/water/ihp/

ILEC International Lake Environment Committee http://www.ilec.or.jp/

IOC Intergovernmental Oceanographic Commission http://ioc.unesco.org/iocweb/

ISLSCP International Satellite Land Surface
Climatology Project

http://www.gewex.org/islscp.html

IWRM Integrated Water Resources Management

LBA Large-scale Biosphere-Atmosphere
Experiment in Amazonia

http://lba.cptec.inpe.br/lba

MAGS Mackenzie GEWEX Study http://www.usask.ca/geography/MAGS/

MED-HYCOS Mediterranean HYCOS http://medhycos.mpl.ird.fr/indexEN.html

MLIT Ministry of Land, Infrastructure and Transport http://www.mlit.go.jp/english/

MOPEX Model Parameter Estimation Experiment http://www.nws.noaa.gov/oh/mopex/

MSC Meteorological Service of Canada http://www.msc-smc.ec.gc.ca/

NE-FRIEND Northern European FRIEND http://www.nwl.ac.uk/ih/www/research/bfneuropean.
html

NHS National Hydrological Service List available at
http://www.wmo.ch/web/homs/links/linksnhs.html

NMS National Meteorological Service Various lists available, e.g.
http://www.wmo.ch/web/homs/links/linksnhs.html

http://www.wmo.ch/web-en/member.html#list

http://badc.nerc.ac.uk/community/highlighted_sites/
nat_met_offices.html

http://www.knmi.nl/voorl/verken/english/nmi_e.html

http://weather.bg/en/inst.html

NOAA National Oceanic and Atmospheric
Administration

http://www.noaa.gov/

NWIS National Water Information System of USGS http://water.usgs.gov/nwis

NWP Numerical Weather Prediction

NWRI National Water Research Institute http://www.nwri.ca/nwri.html

                                                     
* until April 1998: Internation Council of Scientific Unions

http://www.un.org/esa/sustdev/iacsd.htm
http://www.iaea.org/
http://www.cig.ensmp.fr/~iahs/index.htm
http://www.icold-cigb.org/
http://www.icsu.org/
http://www.igospartners.org/
http://www.iah.org/News/2002/021.html
http://ceos.esa.int/igosp9/docs/doc10_watertheme.doc
http://ceos.esa.int/igosp9/docs/doc10_watertheme.doc
http://www.igospartners.org/
http://www.unesco.org/water/ihp/
http://www.ilec.or.jp/
http://ioc.unesco.org/iocweb/
http://www.gewex.org/islscp.html
http://lba.cptec.inpe.br/lba
http://www.gewex.org/lambada.html
http://www.usask.ca/geography/MAGS/
http://medhycos.mpl.ird.fr/indexEN.html
http://www.mlit.go.jp/english/
http://www.nws.noaa.gov/oh/mopex/
http://www.msc-smc.ec.gc.ca/
http://www.nwl.ac.uk/ih/www/research/bfneuropean.html
http://www.nwl.ac.uk/ih/www/research/bfneuropean.html
http://www.wmo.ch/web/homs/links/linksnhs.html
http://www.wmo.ch/web/homs/links/linksnhs.html
http://www.wmo.ch/web-en/member.html#list
http://badc.nerc.ac.uk/community/highlighted_sites/nat_met_offices.html
http://badc.nerc.ac.uk/community/highlighted_sites/nat_met_offices.html
http://www.knmi.nl/voorl/verken/english/nmi_e.html
http://weather.bg/en/inst.html
http://www.noaa.gov/
http://water.usgs.gov/nwis
http://www.nwri.ca/nwri.html


OHP Operational Hydrological Programme (WMO) http://www.wmo.ch/web/homs/

PT plausibility tool

QA/QC quality assurance/quality control

SAWINET Southern African Water Information Network http://www.shared.de/gwp/sadc.htm

SC Steering Committee

SCWR Subcommittee on Water Resources http://ceb.unsystem.org/Former.ACC/accswr.htm

SHI State Hydrological Institute   

SSG Scientific Steering Group

UN United Nations http://www.un.org/, http://www.unsystem.org/

UNEP United Nations Environment Programme http://www.unep.org/

UNESCO United Nations Educational, Scientific and
Cultural Organization

http://www.unesco.org/,
http://www.unesco.org/water

UNH University of New Hampshire
Institute for the Study of Earth, Oceans, and
Space
Complex Systems Research Center
Water Systems Analysis Group

http://www.unh.edu/
http://www.eos.sr.unh.edu/

http://www.csrc.sr.unh.edu/
http://www.watsys.unh.edu/

USGS U. S. Geological Survey http://www.usgs.gov/
http://water.usgs.gov/waterwatch/

WaterGAP Water–Global Assessment and Prognosis
(name of a model)

http://www.usf.uni-
kassel.de/usf/forschung/projekte/watergap.en.htm

WBGU Wissenschaftlicher Beirat der Bundes-
regierung Globale Umweltveränderungen
(German Advisory Council on Global Change)

http://www.wbgu.de/wbgu_home_engl.html

WCD World Commission on Dams http://www.dams.org

WCP-Water World Climate Programme-Water http://water.usgs.gov/osw/wcp-water

WCRP World Climate Research Programme http://www.wmo.ch/web/wcrp/wcrp-home.html

WHO World Health Organization http://www.who.int/en/

WHYCOS World Hydrological Cycle Observing System http://www.wmo.ch/web/homs/projects/whycos.html

WMO World Meteorological Organization http://www.wmo.ch/index-en.html

WWAP World Water Assessment Programme http://www.unesco.org/water/wwap/

WWDR World Water Development Report http://www.unesco.org/water/wwap/

http://www.wmo.ch/web/homs/
http://www.shared.de/gwp/sadc.htm
http://ceb.unsystem.org/Former.ACC/accswr.htm
http://espejo.unesco.org.uy/
http://www.un.org/
http://www.unsystem.org/
http://www.unep.org/
http://www.unesco.org/
http://www.unesco.org/water
http://www.unh.edu/
http://www.eos.sr.unh.edu/
http://www.csrc.sr.unh.edu/
http://www.watsys.unh.edu/
http://www.usgs.gov/
http://water.usgs.gov/waterwatch/
http://www.usf.uni-kassel.de/usf/forschung/projekte/watergap.en.htm
http://www.usf.uni-kassel.de/usf/forschung/projekte/watergap.en.htm
http://www.wbgu.de/wbgu_home_engl.html
http://www.dams.org/
http://water.usgs.gov/osw/wcp-water/
http://www.wmo.ch/web/wcrp/wcrp-home.html
http://www.who.int/en/
http://www.wmo.ch/web/homs/projects/whycos.html
http://www.wmo.ch/index-en.html
http://www.unesco.org/water/wwap/
http://www.unesco.org/water/wwap/
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Reference list of GRDC Reports

GRDC operates with the support of the                                                                  PO-Box  20 02 53, D-56002 Koblenz, Germany
Federal Republic of Germany under the auspices of the              Am Mainzer Tor 1, D-56068 Koblenz, Germany
World Meteorological Organization (WMO) within              phone +49 (0)261 1306 5224
the Federal Institute of Hydrology (BfG)              fax     +49 (0)261 1306 5280

             email grdc@bafg.de
              web   http://www.bafg.de/grdc.htm

Report No. 1 Second Workshop on the Global Runoff Data Centre, Koblenz,
(May 1993) Germany, 15 - 17 June, 1992 (17 pp, annex 73 pp)

Report No. 2 Dokumentation bestehender Algorithmen zur Übertragung von
(May 1993) Abflußwerten auf Gitternetze / G.C. Wollenweber.

(Including an English abstract: Documentation of existing
algorithms for transformation of runoff data to grid cells) (71 pp)

Report No. 3 GRDC - Status Report 1992. (5 pp, annex 5 pp)
(June 1993)

Report No. 4 GRDC - Status Report 1993. (16 pp, annex 34 pp)
(June 1994)

Report No. 5 Hydrological Regimes of the Largest Rivers in the World -
(November 1994) A Compilation of the GRDC Database. (275 pp)

Report No. 6 Report of the First Meeting of the GRDC Steering Committee,
(December 1994) Koblenz, Germany, June 20 - 21, 1994. (10 pp, annex 38 pp)

Report No. 7 GRDC - Status Report 1994. (12 pp, annex 20 pp)
(June 1995)

Report No. 8 First Interim Report on the Arctic River Database for the
(July 1995) Arctic Climate System Study (ACSYS). (34 pp)

Report No. 9 Report of the Second Meeting of the GRDC Steering Committee,
(August 1995) Koblenz, Germany, June 27 – 28. (17 pp, annex 34 pp)

Report No. 10 Freshwater Fluxes from Continents into the World Oceans based on
(March 1996) Data of the Global Runoff Data Base / W. Grabs, Th. de Couet, J. Pauler. 

(49 pp, annex 179 pp)

Report No. 11 GRDC - Status Report 1995. (16 pp, annex 45 pp)
(April 1996)

Report No. 12 Second Interim Report on the Arctic River Database for the
(June 1996) Arctic Climate System Study (ACSYS). (39 pp, annex 8 pp)

Report No. 13 GRDC Status Report 1996. (25 pp, annex 36 pp)
(Februray 1997)

Report No. 14 The Use of GRDC – Information. Review of Data Use 1993/1994.
(February 1997) Status: January 1997. (18 pp, annex 34 pp)

Report No. 15 Third Interim Report on the Arctic River Data Base (ARDB) for the Arctic
(June 1997) Climate System Study (ACSYS): Plausibility Control and Data Corrections

(Technical Report).  (3 pp, annex 20 pp)



Reference list of GRDC Reports

GRDC operates with the support of the                                                                  PO-Box  20 02 53, D-56002 Koblenz, Germany
Federal Republic of Germany under the auspices of the              Am Mainzer Tor 1, D-56068 Koblenz, Germany
World Meteorological Organization (WMO) within              phone +49 (0)261 1306 5224
the Federal Institute of Hydrology (BfG)              fax     +49 (0)261 1306 5280

             email grdc@bafg.de
              web   http://www.bafg.de/grdc.htm

Report No. 16 The GRDC Database. Concept and Implementation / J. Pauler, Th. de Couet.
(August 1997) (38 pp, annex 4 pp)

Report No. 17 Report on the Third Meeting of the GRDC Steering Committee, Koblenz,
(Sept.  1997) Germany, June 25-27, 1997. (30 pp, annex 137)

Report No. 18 GRDC Status Report 1997. (13 pp, annex 37 pp)
(July 1998)

Report No. 19 Evaluation of Statistical Properties of Discharge Data of Stations
(August 1998) Discharging Into the Oceans - Europe and Selected World-Wide Stations / F.

Portmann. (80 pp)

Report No. 20 Water Resources Development and the Availability of Discharge Data in
(July 1998) WMO Region II (Asia) and V (South-West Pacific) / W. Grabs, J. Pauler, Th. de

Couet. (51 pp, annex 68 pp)

Report No. 21 Analysis of Long Runoff Series of Selected Rivers of the Asia-Pacific Region
(Sept. 1998) in Relation with Climate Change and El Niño Effects / D. Cluis.

(23 pp, annex 58 pp)

Report No. 22 Global Composite Runoff Fields on Observed River Discharge and
(Oct 1999) Simulated Water Balances / B.M. Fekete, Ch.J.Vörösmarty, W. Grabs. –

2nd edition. (36 pp, annex 77 pp)

Report No. 23 Report of the Fourth Meeting of the GRDC Steering Committee, Koblenz,
(Oct 1999) Germany, 23-25 June 1999. (29 pp, annex 140 pp)

Report No. 24 Use of GRDC Data 1993 – 1999 : A Comprehensive Summary
(Nov 1999)

Report No. 25 GIS-related Monthly Balance of Water Availability and Demand in Large
(June 2000) River Basins - Case Study for the River Danube / I. Dornblut.

(27 pp, annex 46 pp)

Report No. 26 Modelling raster-based monthly water balance components for Europe /
(Nov 2000) C.Ulmen (133 pp)

Report No. 27 Water Resources Management: Country Profile Germany. A contribution
(Jul 2002) to the Global Water Information Network WWW.GLOBWINET.ORG /

R. Winnegge, Th. Maurer (32 pp)

also available from GRDC-Homepage as PDF-file
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