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GRDC STATUS-REPOPRT 1996

1. General

1.1 GRDC Status Reports are an important link between data providers, data 
users and collaborating Centres and institutions since the first of these reports 
was published in 1993. The rational for the GRDC, its aims and objectives and 
major decisions relating to the Operation of the GRDC, its data policy, linkages 
with other programmes and research aspects have been documented in these 
earlier reports and general information about the GRDC can be downloaded 
from the Homepage of the GRDC (see chapter 11.3 below).

1.2 In previous years, the establishment and consolidation of the GRDC has 
been the focal area of interest. The extension of the database, improvement of 
user Services and active participation in research and adivsory Services are the 
emerging foci in the coming years.

2. Major issues in 1996 - Summary

2.1 First priority remained the expansion and update of the database which 
includes the direct contact with data providers. Hydrological Services of Latin 
America and the Caribbean were the priority of the year. Closer contact to 
Economic Commissions of Latin America (ECLAC) and the Economic and 
Social Commission of Asia and the Pacific (ESCAP), are geared to improve the 
access to hydrological information for socio-economic development.

2.2 Contributions to the Global Freshwater Assessment of the UN Commission 
for Sustainable Development (CSD) demonstrated the Professional capacity of 
the GRDC to participate in global advisory Service activities.

2.3 An operational linkage with UNESCO‘s Programme Flow Regimes from 
International and Experimental Network Data (FRIEND) has been established 
for the Hindu Kush-Himalayan region.

2.4 In the fields: Science, research and development, the Cooperation with the 
Global Energy and Water Cycle Experiment (GEWEX), the ex-officio member- 
ship in the GEWEX Hydrometeorological Panel (GHP), the membership in the 
Steering Committee of the Global Terrestrial Observing Programme (GTOS) 
and the contributions to the Arctic Climate System Study (ACSYS) have been 
highlights.
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2.5 Based on GRDC observational data, a report about the freshwater fluxes 
from the continents into the oceans has been finalized. The GRDC Global 
Runoff Monitor which had been announced in the last report is now operational 
as well as the Plausibility Check tool of the GRDC.

2.6 Increasingly, the issue of access to hydrological and related data and the 
information policy of data providers, users and the GRDC becomes principal 
point of interest for all concerned parties. Details are discussed in chapter 7 
below.

3. Database Development

3.1 Two events contributed significantly to the expansion of the 
database in 1996:

3.1.1 The International Symposium on Water Resources Assessment in Latin 
America and the Caribbean in Costa Rica, which was attended by a large 
number of representatives of Latin American and Carribean countries who 
demonstrated their support of the GRDC by sending hydrological data and 
country reports to the GRDC.

3.1.2 The Secretary-General of WMO sent a letter to the Hydrological 
Advisors of Members of WMO requesting the advisors for further support to 
the GRDC. A copy of this letter is attached as annex 5. The number of positive 
responses to this initiative of the Secretary-General has encouraging.

3.2 Mean daily and mean monthly discharge data from 493 gauging stations 
have been received from 15 countries. While 234 Station records could be 
updated, 259 stations have been newly included into the database (Annex 1). 
Especially remarkable is the contribution from Brazil which now allows a much 
denser coverage and update of stations particularly of the Amazon basin.

3.3 The global distribution of GRDC gauging stations is displayed in figure 1 
below. Figure 2 shows the availability of daily and monthly discharge data in 
the GRDC. At present, daily data sets are being converted into mean monthly 
values. It is evident from the figure that the data availability has shifted into the 
1990’s which is a considerable improvement of the Situation just two years ago. 
It is however apparent, that the update process could be further improved if 
hydrological Services could speed up the data transfer with a lag time of say, 
1-2 years only which should be feasible for many hydrological Services.
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3.4 With the evolving World Hydrological Cycle Observing System 
(WHYCOS) of WMO and the World Bank the Situation is expected to improve 
on a regional basis and will ultimately lead to a global coverage of hydrological 
stations (see chapter 9.8 below).

3.5 The homogeneity of time-series for a larger number of rivers remains a 
Problem: It is presently not possible to develop a dataset of major rivers of the 
world with the same reference period. This problem has to be adressed as a 
matter of priority. It can be solved only by active contributions from data 
providers who are requested to contribute the data needed in this respect.

4. User Services

4.1 A total of 93 requests have been handled at the GRDC; this does not 
include mere database contacts via Internet (see below). The user development 
is shown in table 1:

Year Requests

1992 10

1993 24

1994 61

1995 66

1996 93

Table 1: Development of data requests

4.2 The user profil has been changing over the years. While in earlier years 
data requests for climate research had been in prominent, there is now a clear 
shift towards data requests for operational hydrology and regional and global 
hydrological research.
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Topic Requests received

Hydrometeorological modeling 1

Operational hydrology 22

Regional/global hydrological issues 20

Climate and ocean related research 31

Information/advisory requests 12

Others 5

TOTAL 91

Table 2: User profile of GRDC data 1996

4.3 A detailed listing of data and information requests is documented in annex 
2. With the availability of the GRDC catalog on the WMO-server (see chapter
11.3 below), the number of contacts of the GRDC homepage cannot be 
established at present. The data catalog is now fitted with a new user-friendly 
surface and can be downloaded from the Server.

5. Communication with Data Providers and Users

5.1 The listing of data users in annex 2 is important to close the feed-back 
loop between data providers, the GRDC and data users:

5.1.1 A closed feed-back loop has top priority in the work of the GRDC for 
three major reasons: First, the transparency of who is using GRDC data for 
what purpose is an important incentive for data providers to continue the 
transfer of data to the GRDC. It should be recognized that data transfer 
requires in many cases (scarce) financial and manpower resources of 
hydrological Services especially in developing countries.

5.1.2 Second, communication between GRDC and data users enables the 
evolution of a research network with a synergistic effect in planned and on- 
going projects. Third, the feed-back loop enables data providers to enter in 
direct dialogue with data users.
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5.2 Use of data and research/application networks will attain greater 
importance in the fiiture and with an increasing number of hydrological 
Services with e-mail and/or Internet access, the exchange of information and 
synergistic effects with benefits especially for researchers and hydrological 
Services alike gains momentum.

6. Feedback on Data Use

6.1 To obtain an overview of research undertaken with GRDC data, GRDC 
has launched a "Feed-back" activity, writing to all users who requested GRDC- 
data in the years 1993/94. The time lag of two years between data delivery and 
feed back request has been chosen because typically research projects are in the 
Order of 24 months. 56 % of the contacted users responded to the request. A 
report citing the references of research publications and reprints of the abstracts 
of publications is currently being printed and will be published as GRDC report 
No. 14 (February 1997). This exercise will be continued in the fiiture.

7. Data Acquisition and Dissemination - Emerging Issues

7.1 Characteristic of the routine work of the GRDC is to deal with the 
sensitive issue of acquisition and transfer of hydrological data. In close 
Cooperation with the WMO Secretariat, the GRDC has developed a policy 
guideline for the acquisition and dissemination of hydrological data which has 
been reprinted in the Status Report 1995 (GRDC Report No. 11).

7.2 The policy of the GRDC adequately considers the interests of both: Data 
providers and data users. The data holdings of the GRDC do not infringe on 
the ownership rights of data transmitted to the GRDC by data providers. In 
particular, the GRDC does not usually provide value-added and costed Services 
to data users which fall in the domain of national hydrological Services.

7.3 In view of the expanding requirements of hydrological data for regional 
and global research in far-reaching fields such as the changing environment and 
the impacts of regional and global changes of the hydrological cycle, the 
exchange of hydrological data must be re-assessed in a forward-looking way. 
In this respect, the World Weather Watch (WWW) Programme of WMO is a 
good orientation for the global exchange of data and information.
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7.4 The Commission of Hydrology (CHy) on its Tenth session (CHy-X, 
Koblenz, Germany, December 1996) decided to present the Executive Council 
of WMO and Congress with a draft resolution on the exchange of hydrological 
data, as a complement to resolution 40 (40-Cg-XII) adopted by Twelfth 
Congress with regard to the free and unrestricted exchange of meteorological 
and related data.

7.5 The draft resolution of the CHy-X will be discussed at the Fortyninth 
session of the Executive Council of WMO. Its decisions will influence the 
discussion about the policy guidelines for data acquisition and dissemination of 
the GRDC on its Third meeting of the Steering Committee in June 1997.

7.6 In the view of the GRDC, two major approaches to the exchange of 
hydrological data can be identified:

7.6.1 The concept that data acquired from public fimds 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.

7.6.2 The concept that hydrological data are crucial for the socio-economic 
development of a nation. Therefor 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.

7.7 Between these contrasting concepts are a number of intermediate concepts. 
A widespread opinion is however, that a valid interest (such as a research 
proposal or regional assessment etc.) must be demonstrated which justifies the 
access to hydrological data.

7.8 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.
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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.

7.9 National hydrological Services (which at present work in a rather isolated 
manner in most countries) should bear in mind, that international technical 
assistance and support of national meteorological Services has been largely 
possible, because there is a long history and understanding of the need for the 
exchange of meteorological data. In parallel therefore, the exchange of 
hydrological data and information supports the understanding of funding 
agencies for the need of development and support of national hydrological 
Services.

7.10 The issue of commercialisation of hydrological data with the purpose to 
earn revenue should not be mixed with the necessary principal consent of 
governments, that hydrological data should be accessible and exchangeable. 
The right of governments to choose the manner and extend of data accessibility 
and exchange is not questioned in this respect but should be transparent to 
potential data users.

7.11 Four basic models for the transfer of hydrological data may be identified:

7.11.1 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.
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7.11.2 Dissemination of the data throush 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 feit 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.

7.11.3 Dissemination of data for proiect participants onlv. 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.

7.11.4 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 
defmed purposes. The practical implementation of this model in a 
daily routine is problematic from an administrative point of view.

8. Research and Development

8.1 Research and development of GRDC is focussed to:

Respond to user requirements and research needs of international 
programmes and

Enhance the effectiveness of the database Operation and the generation of 
basic data products for research programmes and other users.

Figure 3 shows the Database Environment in which research and development 
takes place.
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8.2 Demand for research products: A continued demand for hydrological 
research and research products can be observed. For many of these research 
projects, the GRDC database is a principal source of information and data. 
From the Staffing of the Centre it is evident that the Centre cannot respond 
fully to the growing demand. On several occasions therefore, the GRDC has 
solicited scientific support to the GRDC by third-party fmanced researchers 
who are invited to work as seconded experts with the GRDC in Koblenz. The 
concept of this approach is to identify an informal group of researchers with 
scientific ties to the work of the GRDC who can respond to research needs 
under the administrative umbrella and technical supervision of the GRDC. 
Preliminary plans have been made to implement this concept in 1997. 
Interested persons or organizations are invited to contact the GRDC for 
further information.

8.3 Calculation of freshwater fluxes into the oceans

The calculation of surface water discharges ffom the continents into the oceans 
has been published as GRDC report No. 10. Using observed discharges, fluxes 
to the oceans have been calculated for each continent. The fluxes were then 
differentiated to quantify freshwater fluxes in between latitude bands. The 
comparison of the computed fluxes with calculations from GCM’s and water 
balance studies demonstrate that complete datasets of observed discharges are 
necessary to avoid large errors due to the incorrect quantification of the 
elements of the hydrological cycle.

8.4 Development of a grid-based water balance model

8.4.1 Global gridded datasets of the individual components of the water cycle 
are needed as long term monthly means as well as monthly time series for the:

Validation of General Circulation Models of the atmosphere and oceans 
(AGCM’s)

Assessment of water resources and their possible change of availability 
with regard to global warming

8.4.2 GRDC Supports therefore a study undertaken at the Federal Institute of 
Hydrology:

The Development of a GIS-supported Water Balance Model as a Tool for the 
Validation of Climate Models and Hydrometeorological Datasets.
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8.4.3 In the ongoing study, a grid-based water balance model is proposed 
following the THORNTHWAITE-MATHER-procedure to calculate long term 
mean monthly and monthly water balance components ona0.5° x0.5° grid. 
Discharge data are used in several Steps for parameter estimation as well as 
validation and verification of the water balance components.

8.4.4 The water balance model has so far been applied fora0.5° x0.5° grid 
covering Central Europe. Model validation was carried out for the rivers 
Rhine, Weser, Ems, Elbe (Labe) and the German part of the River Danube for 
the period 1971 - 1980. This work is continued.

8.5 Development of the Global Runoff Monitor

8.5.1 This tool enables the GRDC to supply map-based graphic displays of the 
Continental or global runoff Situation for any month and for all stations where 
data are available. The Programme uses mean monthly discharge values, stored 
in the GRDC database. In this way it is possible to illustrate regional and 
global runoff variability e.g. as a slide show for each month of a given year, 
the comparison of a current year against the long-term mean runoff or the 
comparison of different time-series.

8.5.2 The tool serves to show regions with relative runoff surplus or deficit 
for a given comparison period and/or the long-term mean runoff. The tool is 
operational. The computed runoff relates to the grid size and not to the basin 
size. Therefore, the grid-oriented runoff information thus provided may not be 
conftised with "gridded runoff" in a scientific sense which needs more input 
information than the approach used here for comparative purposes. Figure 4 
gives an example of a Monitor output.

8.6 Plausibility check of hydrological data

With the introduction of a plausibility Software tool, GRDC has taken up Steps 
to enhance its capability for quality control of daily and monthly hydrological 
data. The tool allows the visual and supervised check of hydrographs with 
overlay-capability to cross-check with hydrographs of selected reference 
stations. Values can be altered automatically or manually. Statistical routines 
are available to fill gaps in times series. An electronic protocol is maintained 
to document all changes made and the methods used. Corrected values are kept 
in seperate tables to prevent the corruption of the original values of the 
database.

13



VALUE OF RUNOFF FROM SOUTH AMERICA IN 1978
DEPENDING ON 435 STATIONS IN A 2.5° GRID
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Figure 4: Variability of grid-based runoff over South America
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Users have the Option to request the original data or the checked and 
statistically completed time series of discharge. Figure 5 demonstrates 
hydrographs for plausibility check.

8.7 Statistical tests and time-series analysis

8.7.1 Statistical analysis for selected stations/data sets can be performed 
including time-series analysis. GRDC offers a ränge of Statistical tests in line 
with the WMO WCAP-3 Project: "Analysis of long time series of hydrological 
data". The Statistical programmes are based on the WMO-publication 
WMO/TD No.224 (1988) and have been updated to Interface them with 
graphical display capabilities.

8.8 Geographical Information Systems

8.8.1 GRDC is using now the updated Version of RAISON for WINDOWS. 
This GIS-based tool is commonly used in UNEP’s GEMS-Water Programme 
and offers in its updated Version a variety of useful Statistical routines together 
with time-series analysis. Figure 6 shows an example of a RAISON screen 
popup. RAISON is tailored to the needs of water quality and quantitative 
hydrology. GRDC has configured RAISON to interface directly with the main 
database for the creation of data products e.g for the calculation and display of 
discharge variability.

9. Participation in major programmes and projects

9.1 Arctic Climate System Study (ACSYS)

9.1.1 The Compilation of a comprehensive database for the ACSYS project 
allows the computation of surface water runoff into the Arctic Ocean. In 
particular, data contributions from the Former Soviet Union through the State 
Hydrological Institute in St. Petersburg have contributed largely to the 
development of the ACSYS hydrological database. The database catalog and 
computations have been published in GRDC report No. 12.

9.1.2 The GRDC has been tasked to continue its data quality check of ACSYS 
data and will do this first for 35 stations identified as being representative of 
the surface water flux into the Arctic Ocean.
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9.1.3 ACSYS feit the need for the development of a data and management 
Information plan. The GRDC is co-chairing the ACSYS panel on Data 
Management and Information (ACSYS-DMI) which is in its formation state.

9.2 Flow Regimes from International and Experimental Network Data 
(FRIEND)

9.2.1 FRIEND operates under the umbrella of the International Hydrological 
Programme of UNESCO. The primary objective of FRIEND is to improve the 
understanding of hydrological variability and similarity across time and space 
to develop hydrological Science and practical design methods.

9.2.2 As a result of the Cooperation with FRIEND, the GRDC is entmsted 
with the database generation for the Hindukush Himalaya region. A first data 
catalog has been presented. Principal collaborators in this Programme are the 
Department of Hydrology and Meteorology of His Majestie’s Government of 
Nepal and the International Centre for Integrated Mountain Development 
(ICIMOD) in Kathmandu.

9.2.3 A planned mission to India and Myanmar in 1997 is expected to yield 
results inter alia also with respect to the extension of the database and 
cooperative efforts with respect to the cross-boundary transfer of regional 
hydrological information.

9.3 Global Environment Monitoring System - Water (GEMS/WATER)

9.3.1 The calculation of freshwater fluxes to the oceans (see 8.3 above) is an 
important contribution to GEMS/WATER and is collateral to the efforts of the 
International Geosphere/Biosphere Project (IGBP)/ Land-Ocean Interaction in 
the Coastal Zones (LOICZ) which concentrates on smaller rivers with a high 
pollution transport into Coastal zones and the research undertaken by Meybeck 
et al. in the GEMS/GLORI (Global River Input) project.

9.3.2 The GLORI database is static at present but contains valuable 
information about selected Chemical parameters and Sediment concentrations all 
of which makes the database an important link between the efforts of 
GEMS/WATER and the GRDC.

9.3.3 GRDC proposed a merger of the GLORI database with the GRDC 
which would ensure long-term Professional and institutional support for the 
data brought into the System.

18



9.3.4 GRDC has agreed to actively participate in the GEMS/WATER 
Information Exchange System through the INTERNET. The objective of that 
System is to enhance the communication and information exchange between 
GEMS/WATER partners in an efficient, non-hierarchical way.

9.4 Global Observing Systems

9.4.1 GRDC is a main source of hydrological information for Global 
Observing Systems like the Global Climate Observing System (GCOS) and the 
Global Terrestrial Observing System (GTOS).

The Centre therefore participated in an expert meeting on hydrological data 
needs for Global Observing Systems organized by WMO, April 1996.

9.4.2 GRDC has offered to Global Observing Systems to make available and 
maintain a global set of 160 gauging stations which have been identified as 
being representative for the surface freshwater flux from continents into the 
oceans. These stations are offered as a first modest Step to build up a global 
hydrological monitoring System for global changes. In Cooperation with 
WHYCOS (see chapter 9.8) the System could then be expanded to be useful on 
regional and sub-regional scale levels.

9.4.3 GRDC is represented in the Steering Committee of GTOS and 
participates in the working group "Earth Science". The purpose of this working 
group is to develop a strategy for dealing with land degradation issues.

9.5 Global Water Resources Assessment

The UN Commission for Sustainable Development (CSD) has tasked WMO, 
UNESCO and UNEP inter alia to execute an assessment of the Global Water 
Resources. The Centre has participated in two planning sessions of the 
Programme, participated in the Strategie considerations to carry out the 
assessment and contributed data and information. The report has since been 
produced and submitted to the CSD.

9.6 Global Energy and Water Cycle Experiment (GEWEX)/ GEWEX 
Hydrometeorological Panel (GHP)

9.6.1 As for GEMS/WATER, the calculation of freshwater fluxes to the 
oceans is an important contribution to GEWEX and the GEWEX 
Hydrometeorological Panel (GHP) where GRDC is an ex-officio member.
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By monitoring the freshwater fluxes into the oceans GRDC expects that this 
information can be used for the quantification and validation of ocean- 
atmosphere exchange processes and the closure of the global hydrological 
cycle. Representative Continental gauging stations have been identified for this 
purpose.

9.6.2 Through its collaborative activities, GHP has recognized that the GRDC 
is an important provider of global surface water budget information for the 
WCRP. However, GHP raised concern that the linkages between the 
Continental Scale Experiments (CSE’s) and the GRDC are not functioning 
properly. Particularly, the data and information flow from the CSE’s to the 
GRDC needs improvement. GHP agreed on a more formal Cooperation 
between GHP, GRDC and GPCC. Areas of collaboration have been defmed to:

Undertake joint initiatives of mutual benefit,

Coordinate contributions to the global observing Systems (e.g. GCOS and 
GTOS),

Develop a near real-time global monitoring network for surface water 
budget parameters.

More details and specific actions are documented in annex 3.

9.7 International Association for the Promotion of Cooperation with 
Scientists from the Independant States of the Former Soviet Union 
(INTAS)

9.7.1 In collaboration with the Institute of Hydrology in Wallingford, United 
Kingdom, the GRDC assists in the identification of suitable datasets, 
digitization and processing of the data as an INTAS reference database. The 
data is also stored in the GRDC database. GRDC in 1996 has provided an 
interim report on the project.

9.8. World Hydrological Cycle Observing System (WHYCOS)

9.8.1 WHYCOS aims at improving Cooperation at river basin, regional and 
global levels to support the establishment of consistent and reliable water data 
information Systems. WHYCOS is implemented on the basis of regional 
Hydrological Cycle Observing System components (HYCOS).
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9.8.2 Under the technical supervision of the WMO and with the assistance of 
die World Bank, the European Community and other donors, six HYCOS 
components are in various stages of planning, development and 
implementation.
9.8.3 The regional implementation of WHYCOS will make it probably the 
most important provider of near real-time data for the GRDC, where the 
GRDC is the principal link between regional HYCOS components to create a 
truly Global Hydrological Cycle Observing System.

9.8.4 GRDC has been involved in planning meetings as an observer. With the 
development of operational Systems however, the links between WHYCOS and 
the GRDC are expected to become more intense in terms of advisory Services 
the GRDC can render and the mode and ways of information transfer to the 
GRDC.

10. Regional activities

Three regional events have been of major importance for the GRDC:

10.1 Regional Workshop on the Hydrology of the Hindu Kush-Himalaya 
(Kathmandu, Nepal, March 1996)

10.1.1 Main purpose of this workshop has been to establish a FRIEND-type 
water information System for the eight countries which share the Hindu Kush- 
Himalaya.

10.1.2 The GRDC was tasked to undertake the data collection for the region 
and to assist in the establishment of a regional database in close collaboration 
with the participating countries, the International Centre for Integrated 
Mountain Development (ICIMOD), Kathmandu, Nepal and the Department of 
Hydrology and Meteorology of Nepal. A first database had been demonstrated 
to the participants of the workshop.

10.2 Conference on Water Resources Assessment and Management in 
Latin America and the Caribbean (San Jose, Costa Rica, May 1996)

10.2.1 The Conference was designed to explore strategies to ensure that 
national water resources agencies play a full part in national and regional 
development.
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GRDC provided a report "Assessment and Monitoring of Fresh Water 
Resources in South America - A View from the Global Runoff Data Centre 
(GRDC)" which includes a detailed overview of the availability of hydrological 
data in Latin America and the Caribbean.

10.2.2 A tangible result of the Conference for the GRDC is the active 
contribution of many countries of the region to update and enlarge the GRDC 
database.

10.3 Regional Workshop on Sustainable Development in the ESC AP 
region (Bangkok, Thailand, July 1996)

10.3.1 The meeting reviewed the water resources availability in the region and 
the demands by various users. Main focus has been the discussion and the 
agreement on the scope, nature and contents of guidelines on water and 
sustainable development to be prepared by the Economic and Social 
Commission for Asia and the Pacific (ESCAP).

10.3.2 GRDC contributed a report: "Sustainable Development of Water 
Resources in the ESC AP Region -A Discussion Paper by the GRDC". The 
report includes a detailed overview of the availability of hydrological data in 
the ESC AP region.

11. Reports and Public Relations

11.1 The report about the Freshwater fluxes from the continents into the 
oceans (Report No. 10) and the report about the Hydrological Database for 
Arctic Climate System Study (Report No. 12) received due attention and 
studies on the subject will continue. A list of available reports is listed in 
annex 6. Due to the growing demand for these reports, some reports are 
currently being reprinted.

11.2 In public relation activities, the publication of a color brochure about the 
aims, objectives and Services of the GRDC has been widely distributed. A 
sample is provided in annex 4. The translation of the brochure in languages 
other than English is planned. The GRDC can now be contacted by e-mail:

GRDC@KOBLENZ.BFG.BUND400.DE
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11.3 Current information about the GRDC and linkages to other organizations 
can be viewed on the GRDC homepage which is serviced by the WMO-server. 
The GRDC homepage can be accessed under:

http://www.wmo.ch/web/homs/grdchome.html

Several other WebServers contain GRDC-information; amongst them the 
University of Kassel and the GEMS-Water Information System of UNEP.

12. Country missions and visits to the GRDC

12.1 A mission to Nepal was executed in June 1996 with the objective to 
prepare and reach agreement on a Memorandum of Understanding to establish 
and implement a country component of the GEMS-Water Programme in Nepal 
and to review a data acqusition monitoring and quality control System which 
has been established earlier with GRDC‘s assistance in the Department of 
Hydrology and Meteorology in Kathmandu. The mission was used to identify 
a strategy to compile a regional hydrological database envisaged under the 
FRIEND-type Hindu Kush-Himalaya project mentioned above.

12.2 Japan is a kev partner in terms of technology, regional Cooperation and 
financial as well as technical assistance to countries in the region. In this 
capacity, Japan is represented in the Steering Committee of the GRDC. To 
become acquainted with the approaches, cooperative strategy and ways of 
implementation of bi- and multilateral technical and financial assistance, a 
mission to Japan was conducted in July 1996. One focus of the mission had 
been to become acquainted with the Japanese approach to regional and global 
Cooperation in hydrology and water resources and the progress so far made in 
the Asian FRIEND project which is strongly promoted by Japan.

12.2.1 Likewise, the mission was used to inform the visited institutions about 
the aims, objectives and activities of the GRDC. The mission was concluded 
with a presentation of the scientific objectives of the GRDC at the prestigious 
Faculty of Industrial Sciences at the University of Tokyo.

12.3. On various occasions, the Centre welcomed visitors to its facilities. 
Amongst others, visitors were received from: Canada, Croatia, Germany, 
India, Japan, Nepal, Netherlands, Nigeria, Papua New-Guinea, Russia, South 
Africa, United Kingdom, Usbekistan, Zambia.
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13. GRDC Outreach 1997

In addition to the routine Services of the GRDC some of its activities are high- 
lighted for 1997:

13.1 Database technology

13.1.1 Installation of the database System on a WINDOWS-NT Server. New 
fimctionalities will be implemented for database tools.

13.2 Database extension

13.2.1 Intensified direct contacts with hydrological Services. Regional priority 
in 1997 will be Asia. The acquisition of data for selected datasets e.g. the 
freshwater flux stations and ACSYS will also be prioritized. The objective of 
this activity is to obtain updated datasets for major rivers of the world with 
completely overlapping time-series for hydrological applications.

13.3 Data Quality checks:

13.3.1 Plausibility control for data collected for ACSYS and stations identified 
as key stations for the computation of Continental mnoff into the oceans

13.4 Science and applications:

13.4.1 Application of the Global Runoff Monitor for regional data sets in 
Africa, Latin America and Asia as part of GRDC‘s regional activities. 
Publications are expected in mid-1997.

13.4.2 Computation of the variability of freshwater fluxes into the oceans from 
GRDC data in continuation of report No. 10 (see annex 6).

13.4.3 Statistical analysis for selected stations/data sets including time-series 
analysis. GRDC will execute Statistical analysis in line with the WMO WCAP- 
3 Project: "Analysis of long time series of hydrological data" (WMO/TD- 
No.224 (1988)). Priority is laid on the 160 global flux stations.

13.4.4 Continued support and contributions to relevant programmes and 
projects as mentioned in chapter 9 above.
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13.5 WHYCOS

13.5.1 The operationalization of the information exchange with WHYCOS has 
a high priority. 1997 is the year where first operational transmission of relevant 
data will take place from the Mediterranean HYCOS System. Subsets of 
HYCOS data are expected to be transferred to the GRDC in a near real-time 
mode. The GRDC has updated its facilities to be in the position to receive, 
process and add WHYCOS data to its database. Direct links with regional 
WHYCOS partners are being explored.

13.6 Steering Committee

13.6.1 The Third meeting of the Steering Committee of the GRDC will be 
held from 25 - 27 June 1997 in Koblenz, Germany. Invitations and a draft 
agenda have been sent out in October 1996.
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Annex 1

Station Update 1997

26



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

R
D

C
) 

ST
A

TI
O

N 
U

PD
A

TE

N
/U

 |
3 3 3 z 3 3 3 3 z 3 3 Z Z z 3 z z z z z z z z 3 z z z z z 3 z

Q Q Q Q Q Q a Q Q Q Q Q Q o Q Q o Q o Q o Q Q Q Q Q Q Q Q Q Q Q

nj- CO 'st xr CO O ■sr xr ^r ’M" "'T ’M" LO LO ^r ^r ^r ^r M“ nT ^r
o (T) CD S CD CD CD 8 CD CD CD CD CD CD CD CD CD CD CD 8 CD CD CD CD CD 8 CD G) CD CD CDO) CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD (D CD

E
T— T— T— T— X— X“ xy X— X— X— X— X— X— T—* xy x— x— X“ X— X— X— X-“ X-* x— x— xy 3 X“ xy X— X“
C\| CO 1^ Q ö T— ö xl CD xi CD cd ^r CD cd cd 4 ih CO CM CO CD CD CM CM CD cd

2 h- co K h- CD CO CO h- CO h- K CO CM CD CD ^r CD CD h- LO CM CD CD CD CD h- CD LO CDM— o> o> CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
T- r— T“ T— 'r" T“ x— x— x~ x— x~ 'r- x- X” X“

CO
0CO 0 0 i_

co
cs /il

ls 
Te

rr
ac

e

co
fö
CO
nQ.
COL_a
CD
0
H
3 oo

lib
ah

 H
om

es
te

ad
la

nb
ul

lo
o B

ou
nd

ar
y

£
cai_0Q.■ ÖJ

0
£n
CD
X
3
3

0
<D
0
5
CDc
3
£
D 1 Sh

er
an

a R
oa

d G
ro

s
/S

 El
do

 R
oa

d C
ro

ss
.

3C0
LÜ
0
OO
o
CD

0
£3
Ui
X
C0
£0

CD /S
 Bi

g B
og

gy
 C

re
ek

/S
 T

ar
an

na
bo

ve
 D

er
w

en
t R

iv
er

ow
an

 Br
ae

>0
fi
Ui
X
0
0

0
o
c0

CL
CDC

0>o3

00u.
O
0>
c3L-
o
CO

L_0>
iE
CDC
00ou.
O
o
0

0>
iE
0oc0k_030LU

CD It
. Fi

nc
ha

m
 T

ra
ck

iu
ild

fo
rd

 Ju
nc

tio
n

ou
th

 F
or

es
t

IS
 Sc

ot
ch

to
w

n R
oa

d

300u.oo /S
 B

as
s H

ig
hw

ay
bo

ve
 Le

m
on

th
ym

e

>00u.0
S
0>
O3

£

03

0>
iE
030
3
U
O0
2
0>o3 el
ow

 D
el

or
ai

ne
 W

ei
r

0) O o i- CO H LU 3 3 3 Q 3 < Cj < Q CD 3 kD CO 3 2 3 < < i- < CD

k.0)>

L_<D>
hl
TD
TD
o en

na
nt

 C
re

ek
 

|

ic
to

ri
a R

iv
er

L.0>
ct
& re

en
 A

nt
 C

re
ek

liz
ab

et
h R

iv
er

la
ck

m
or

e R
iv

er
 

I

L-0>
iE
>
0

L_0>
iE
E
0L_
0
5—0Q.
CI

u_0>
ir
3CD
3
3
UiC

L_0>
iE
3o
Clc
§ ns

on
s R

iv
er

H
an

s R
iv

ul
et

 
J

io
re

nt
in

e R
iv

er

u0>
iE
§ in

e T
re

e R
iv

ul
et

uo
n R

iv
er

lo
un

ta
in

 R
iv

er

i_0>
iE
>>01>0 ea
k 

R
iv

ul
et

ra
nk

lin
 Ri

ve
r i__0>

iEw_0_>
0 la

ck
 R

iv
er

uc
k R

iv
er

lo
w

er
da

le
 R

iv
er

ea
br

oo
k R

iv
er

or
th

 R
iv

er 0>
iE
£i— ub

ic
on

 Ri
ve

r
ou

th
 Es

k R
iv

er
le

an
de

r R
iv

er
£ 1- f- > Q o LU CD 3 < CD < < LL. 2 CL X Q Q- LL X CO o LL CO LL < £E co

d O o o o o O LO o O o O O o O o O O O o O O O o o O o O o o o LOz CD CD T— CO LO LO 00 CD CM CM CO o CM O o CD o CD O x— LO CD CD co CM co coi
o O O T“ V“ x— X” X“ O O o CM LO o CO CD CD CD CO CO X— x-- X1- X“ X“ x— X“

O CM CD CD CD CD 00 CO CO CD CO CO CO CO CO CO CO CO CO CO CO CO CO co CO CO CO co CO CO co
□ O O O O O o o O O o O O O o O O o O O o o o O o O o o O ory N- 1^ 1^ h- h- h- h- 00 00 00 00 00 CO 00 00 00 00 00 00 co 00 00 00 00 00 00 00 00

o LO IO LO m LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO LO

CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD 8 CD CD CD CD CD CD CD CD CD CD CD CD CD
u CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD(D CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
(0 T“ T— T“ T— "t““ x— x— v- X“ x— X“ x— '*”■ x~ x—

”ö T— T— x— x— x— T— T“ x— x— X— x— x— X— x— x— X— x— T— X— x— x— X— x— X— X— x— x— x— x— x—
Q. q o O O O o O o q q q q q O q q q O o q q q O O O O q q q q O
D CO cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM

2?4-4 ulL_c 03 f- 00 CS 0
o IS E IS cCO 0 0 0kai j= W ECA -4-<L_ 0 03 o 3 0< z < H

27

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

R
D

C
) 

ST
A

TI
O

N 
U

PD
A

TE

3
Z

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 z 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Q
a a Q Q Q a Q Q Q Q Q o Q Q Q a Q Q Q Q Q Q Q Q Q Q Q Q Q 3

CO N" CO CO N~ CO CO co co co co T- co T_ CN CN X- ^-i X— X- X” X“ CN X- x- T_
o CD CD CD CD m CD CD CD CD CD CD CD CD N- CD CD CD 8 8 CD CD <D CD CD CD CD CD 8 <D 03

+-» CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
c x— Y x— T— T“ T"""" T— X— X— X“ X— X— TT— *r— : X— X— X— x— X— x— T— X“ X— X-J- x-j-
c CO CD N» CO CO LO CN N- CO CN 4 N- T— LO ö LO q q X“ q. xi 4 4 4 X— T“2 h- CD CO LO CO CO N- CO CD CO co CD h- LO h- LO CD CD CD CD CD CD CD CD CD CD CD CD CD CD

o> CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
T— T— T“ T— T“ T— X“ x— ’r“

x— x— T“. T“, X- T” x— T“

0
O)
3
‘i—
CQ 3
3

0
0

c
o

CO

CD
C
CO
COoL_
U

3 re
nn

an
s F

or
d ö)

C
CO
0
OL_
o

CO
0
E
0

Hl
0

ll

0
c

V-«c
0
fr
0

0
0

01

o
0
Xi
0
3
3
0

0
3
0L_
0
0-
>>
0

‘0

CD
C
0
CO
o
ö

n
Xio

O
O
oc

0 ec
or

de
r P

oo
l 0

B
o

CD

3
Co
£ lo

un
t W

in
ifr

ed

&
0
3
0
E
oL_ lo

on
do

al
ne

e
oo

lib
ah

 Po
ck

et 0
0
£
o
X
3
o

3

CL
LU
X

0

0

Ou.
3
C
0
N

0
0
E
0
0
C
13

0
Ou.
0
E
>.
CD
0

0
O
0
x;
O

0
D 'S

D

O
'0
£
o
3Ui
0
ö)

O

0

3u 
0 
3 -#—<
O
_gi
c
0
N el

so
ez

sc
ol

a

3
0
CD
0
N

oc
o
N

0
>>

o

0
(X
0
N
0

0
0
N
0
0

(0 OÜ CQ “3 CO CO 01 01 LL er Q Q o o z CD Q Z o <1 co LL CO CO 4 3

Ü)
u.
0 0

V.
o

0
>
£

a.
3

u_
<0
>

'01

0
LU
u.
0
>
er
0

>
er
0c
c
0
Q.

1_
0
>
ir

0
E
0

o
o
m
c

>
ir

3

E
0

u.
0
>
ir

0
c
0

0
>
ir

3
C

_0 >
o

Ui
0
>
er
3
O
Q_

0
>

01
Ul
0
3
O

u.
0
>
er
c
0
Ui

Ui
0
>
bc

u.
0
>
er 0

&
0
>

0
JÜ
=3

0?
c
13
Q

0
n
u

0
3
D

0
0
b

1i_
0

0
O

0c
N
0

0o 0
O

0 0 0
0
>
>

o 33 0 o 3 3 N o «t—* Ui 3 3 3 C c C _c Cl 0u
u 3 N N N ö)

05 o O 0 0 O *+-• 0 0 o u. u. 0 O 0 0 0 0 0 0 0 0 0 0 0 0£ Q_ CO O CO > Dj < Q. ü_ _J LL o o z CQ Q Q Q LL 01 CO 4 4 4 N

ö O o o io O o o O LO CO O O o o LO o O o o O O O O o o o o o o O
z CN CD CN ^r N- CD T“ 00 00 CN CN CO CD CD CD LO LO LO o O O o o x— LO oo o o LOi
o

O O T”“ T“ T— T— o o o o O O O O O co CO LO CD N- co LO T“ o co x— CN CO CN
CD CD CD CD CD CD N- 1^ 00 00 00 oo OO 00 CN CN CN CN CN CN xr xr N" N- N"

D O O O O O O o O o o O O o O o h- N" ^r N“ N" ^r N" N- N- N" N" N"
0£ CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD ^r N" N" N"
O LO LO IO LO LO IO LO LO LO LO LO LO LO LO LO CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD

CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
T3 CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
(1) CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
(0 T“ ■v~ T— t“ T“ v- T“ T- T“ T“ v- T— x— x~ x— x— x— X“ x— x—• x— X- x— x— X“ x— x—

■ö -r- T— T~ T-“ T“ T“ T— T- T- T“’ T~ T-' 4 T-* CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN
a q q O q o o O O q o o O O o O O O O O O o O O O O O O O O O
D ^r N; N1 N" N" 4 4 4 4 4 8 h-* (4 |4 |4 |4 f4 |4 h- 4 4 4 4

CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN O O O o O o o O O O O o o o

&

c
3
0o .5

ul
V—
0
h-
C .215

U)
3
<

0
0
0
$

’E
0
0LU

0
ölc
3
X

28

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

R
D

C
) 

ST
A

TI
O

N
 U

PD
A

TE

D
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

D
/M s 2 2

fro
m

-to
19

14
-1

99
0 |

19
14

-1
99

0 |
19

43
-1

99
1 |

19
30

-1
99

1
19

12
-1

98
8 |

19
15

-1
98

5 |
19

13
-1

99
2 |

19
12

-1
99

2 |
19

29
-1

98
4 |

19
25

-1
98

4 |
19

29
-1

98
4 |

19
78

-1
98

9 |
19

69
-1

99
2 |

19
50

-1
96

4 |
11

91
2-

19
90

 |
19

68
-1

98
9 |

19
68

-1
98

9

| 19
64

-1
98

9 |
| 19

64
-1

98
9

[1
96

4-
19

89
 |

11
96

4-
19

89
[ 19

64
-1

98
9

| 19
64

-1
98

9
| 19

64
-1

98
9

19
64

-1
98

9
| 19

64
-1

98
9

| 19
64

-1
98

9
| 19

64
-1

98
9

| 19
64

-1
98

9
| 19

64
-1

98
9

| 19
57

-1
99

3
| 19

53
-1

99
3

| 19
71

-1
99

3
| 19

54
-1

99
3

19
74

-1
99

3

St
at

io
n 

[

O
re

ns
e 

I

Sa
n P

ed
ro

 
|

Pu
en

te
 Pi

no
 

|

Br
et

o
Ta

la
ve

ra
 

|

A
lc

an
ta

ra
 

|

Pu
en

te
 d

e P
al

m
as

 
|

C
an

til
la

na
 

|

C
as

te
jo

n 
|

Se
ro

s 
|

Fr
ag

a 
I

Ec
he

va
rr

i 
|

lA
ra

nj
ue

z (
P.

 La
rg

o)
 

|

Se
vi

lla
 

|

La
 P

re
sa

 
I

Sa
nt

 Jo
an

 De
sp

i 
]

Si
fo

n N
.A

.

D
ah

an
 

I

Iß
ai

sh
i 

|

| N
an

ao
ba

i
| L

iw
u

|N
an

hu
|D

aj
ia

 
!

I S
iji

lo
ng

Y
ik

aw
an

[Q
ish

ui
| F

en
gp

in
g

| H
ou

qu
| L

ao
no

ng
[A

ili
ao

|Y
un

-F
en

g
|F

u-
Sh

an
| N

ei
-W

an
fS

ha
n-

C
hi

ao
K

u-
Lu

Ri
ve

r 
|

M
in

o 
|

0) D
ue

ro
 

I

Es
la

Ta
jo

 
|

Ta
jo

 
|

G
ua

di
an

a 
|

G
ua

da
lq

ui
vi

r 
|

Eb
ro

 
I

Se
gr

e 
|

C
in

ca
 

I

i N
er

vi
on

 
|

Ja
ra

m
a 

I

G
ua

da
lq

ui
vi

r 
I

G
ua

da
lq

ui
vi

r 
|

Ll
ob

re
ga

t 
I

Be
so

s

[Y
uf

en
g 

|

Fu
sh

an
Sh

an
jia

o
Lu

sh
ui

|N
an

hu
iH

ua
ns

ha
nh

e
IS

iji
la

ng
 

j

Q
iji

aw
an

 
j

iT
on

gt
ou

| L
ish

an
lY

ut
ia

n
IX

in
fa

da
qi

ao
IS

an
di

m
en

|T
an

-S
hu

i
[T

an
-S

hu
i

|T
ou

-C
hi

en o<:c
CD2 La

n Y
an

g

G
RD

C-
N

o.
62

11
10

0 I
62

11
50

0
62

12
42

0  I
62

12
51

0
62

13
70

0  I oo<0CO
CNCO 62

16
50

0 I
62

17
11

0 I
62

26
30

0 I ooCO<o<N
CNCO 62

26
65

0 I
62

10
10

0 I
62

13
75

0 I
62

17
12

0 I
62

17
13

0 |
62

27
81

0 I
62

27
85

0

1 2
38

55
00

 1
i  2

38
56

00
 ]

| 2
38

56
50

 |
I 2

38
53

00
 I

| 2
38

57
50

 I
I 238

57
00

 I
I 2

38
58

00
 I

23
85

85
0

| 2
38

59
00

 |
|  2

38
59

50
 |

| 2
38

55
50

 |
I 238

52
00

| 2
38

54
00

 I
| 2

38
55

10
| 2

38
55

11
| 2

38
55

20
| 2

38
56

20
23

85
63

0

üp
da

te
d

02
.0

2.
19

96
 I

02
.0

2.
19

96
02

.0
2.

19
96

 I
02

.0
2.

19
96

02
.0

2.
19

96
02

.0
2.

19
96

02
.0

2.
19

96
02

.0
2.

19
96

 I
02

.0
2.

19
96

 I
02

.0
2.

19
96

 I
02

.0
2.

19
96

 I
02

.0
2.

19
96

02
.0

2.
19

96
 I

02
.0

2.
19

96
 I

02
.0

2.
19

96
02

.0
2.

19
96

 i
! 02

.0
2.

19
96

1 0
8.

02
.1

99
6 J

| 08
.0

2.
19

96
 I

| 08
.0

2.
19

96
 I

| 0
8.

02
.1

99
6 I

I 0
8.

02
.1

99
6 I

| 0
8.

02
.1

99
6

| 08
.0

2.
19

96
08

.0
2.

19
96

I 0
8.

02
.1

99
6

| 0
8.

02
.1

99
6

| 0
8.

02
.1

99
6

| 0
8.

02
.1

99
6

I 0
8.

02
.1

99
6

| 1
6.

07
.1

99
6

| 1
6.

07
.1

99
6

| 1
6.

07
.1

99
6

| 1
6.

07
.1

99
6

16
.0

7.
19

96

| 
Co

un
try

c
a

I T
ai

w
an

 
I

29

Ta
bl

e:



G
LO

B
A

L R
U

N
O

FF
 D

A
TA

 C
EN

TR
E 

(G
R

D
C

) 
ST

A
TI

O
N

 U
PD

A
TE

D
Z z z z z z z z z z z z z z z z z z z z z z 3 z 3 z z z z z z z z z z z z 3 z z z

D
/M

 |

5 D Q 2 5 2

fro
m

-to
 | COCD0)

CNCO
<J)

| 19
56

-1
99

3 |
| 19

59
-1

99
3 |

I 19
60

-1
99

3J
I 19

56
-1

99
3J

[ 19
73

-1
99

3J
| 19

59
-1

99
3 |

| 19
59

-1
99

3 |
I 19

59
-1

99
3 I

I 19
67

-1
99

3 I
| 19

56
-1

99
3 | coCDT~1CDinCDT-

| 19
73

-1
99

3 |
[ 19

67
-1

99
3 I

| 19
70

-1
99

3 |
I 19

61
-1

99
3]

I 19
59

-1
99

3 1
| 19

73
-1

99
3 I

| 19
59

-1
99

3 l
| 19

62
-1

99
3 |

I 19
51

-1
99

6 I
| 19

53
-1

99
6 |

I 19
73

-1
99

3 I
I 19

68
-1

99
4 j

| 19
71

-1
99

4 |
I 19

70
-1

99
4

I 19
63

-1
99

4 I
I 19

63
-1

99
4 !

| 19
67

-1
99

4 |
| 19

70
-1

99
4 |

I 19
73

-1
99

4 I
I 19

62
-1

98
4]

I 19
61

-1
98

3]
| 19

61
-1

98
3 |

| 19
59

-1
97

9 |
I  19

62
-1

99
4 I

| 19
65

-1
99

4 |
I  19

64
-1

99
4 I

I 19
61

-1
99

3]
| 19

35
-1

95
9 |

St
at

io
n 

|

| L
i-C

hi
a 

|

Y
en

-P
in

g 
I

Li
-S

ha
n 

|

Lu
-S

hu
i 

|

Ta
-L

u-
K

en
g 

I

cCO_iio
sz
o

3X
cCOz H

ua
n-

Sh
an

 Ju
ne

. 
|

CDCCO_Ji
icOi3NCO Ch

i-C
hi

a-
W

an
 

I

3OH
ö)c3I- Y

in
g-

Sh
eh

 
|

N
iu

-C
ho

u-
Ch

i B
rid

ge
 

|

30
13-CO Ch

un
-H

ue
i 

|

CDC
>-iC
'sz

co

c0)
Hi3>-

jC
!cCO
c

'(/)X La
o-

N
un

g 
|

H
sin

-P
ei
 

|

La
ng

a T
ab

ik
i 

|

M
ar

ip
a 

|

W
ha

ka
ta

ne
 

I

K
ai

to
ke

 
I

0)
'>
s:
£

'ca M
an

ga
w

ek
a 

|

O
re

 O
re

 
i

iT
ar

in
ga

m
ut

u 
I

Te
Po

re
re

Pi
ha

m
a 

|

coXCO

I B
or

ou
gh

 W
ei

r 
I

[T
ua

m
ar

in
a 

I

Cr
ai

gl
oc

ha
rt 

|

Re
co

rd
er

 
|

Jo
lli

es
 

I

W
hi

te
cl

iff
s 

|

ST
H

 D
ia

de
m

G
or

e H
BR

 
|

| L
ak

e R
ot

or
oa

V.
Q)
>
E

1 L
i-C

hi
a

sz

0
c<üZ1

’<DCL H
siu

-K
u-

Lu
an

[L
i-W

u 
I

H
ou

-L
un

g

c
<
(2 Ta

-C
hi

a
Ta

-C
hi

a CO
Ic
o

Ta
-C

hi
a

Ch
o-

Sh
ui

Ch
o-

Sh
ui 3NI-iOCL

1 P
a-

Ch
an

g
Pa

-C
ha

ng
IC

hi
-S

hu
i 

1

Ts
en

g-
W

en
Y

en
-S

hu
i

K
ao

-P
in

g
Li

n-
Pi

en

M
ar

on
i

O
yo

po
ck

W
ha

ka
ta

ne
 

I

iH
ut

t R
iv

er
H

ut
t R

iv
er

Ra
ng

iti
ke

i
M

an
ga

w
he

ro

<D
5Cü03C
O

3CCOCD
s
§ Pu

ne
hu

M
an

ga
nu

i
Ta

yl
or

3Cüi_
'cü

GJQ.o
sz

’co
§ Br

an
ch

i C
la

re
nc

e
IS

el
w

yn
 Ri

ve
r

A
hu

rir
i

M
at

au
ra

G
ow

an

6 o o o o o o io CO 00 O o o o o o o o o o o o o o o O o O o o o o o oz CM CO CO CO m CO CO co co co in in co in in o CO f^- T— co o o T“ o o CM in in O o T“ o T— o o o o o o o1
o M" o> i^ CO CO 1^ h- T— 'T- T~~ CN CM t— to U7 CN N- 00 T— co m co 00 00 T— T_ CN co CO T“ CN com m in m m in in m in in m in in in in in in in in in CM Xf in in m in in in in o o O o r-> OO oo oQ CD 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O oo 00 co CO co CD CD co co CO CO h- h- r>- h- CO co CO CO r-
o: CO CO CO CO CO CO CO co co co CO co co co CO co co co co co in in co co co OO oo 00 00 oo 00 00 00 00 00 oo 00 00 00 co
CD CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CN CM co co in m m in in in m in m in in m in in in m m m

<o <o <o <o <o CO co co co co co co co co CO co co co co co co co co co co co co co co co co co co co co co co co co co■U CD CD CD CD CD CD CD CD CD CD CD CD 0) CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CDCT> <J> <D CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD <D CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD•+J T“ r— T— v- T— T— T— T” V“ V“ T“ T- T— T” T— T~ T-* T~ T— T“ T“ T— T- T— T- x— V” T— T“ T— T“ T” T“ T— T“ T— T“ T“ T- T—
K h- K K K K h- h- K K r^-‘ N-' h-' h- K N- h- K K h- h- f< K K 1^ K h-' K K Ka. o o o o o o o o O O o O o o O o o o O O o o o O o o O o o o o o o o o o o o o o

D cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd cd x-' T“ d d d d d d d d d d d d d d d d d d
T” T” r- T“ T“ T~ T“ T” T" T“ T“ T“ T- T- T“ O o T— T™ T~ T" r— x- -r- X- T" T“

GSCCÖ "öc c3 3 J20 o GSo c sz o

o SJ

c
"gj £ <D1- U- 2

30

Ta
bl

e:



G
LO

B
AL

 R
U

N
O

FF
 D

A
TA

 C
EN

TR
E 

(G
RD

C)
 

ST
AT

IO
N

 U
PD

AT
E

3
Z 3 3 z z z 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

D
/M Q Q Q Q Q D Q D
/M

D
/M

D
/M

D
/M

D
/M

D
/M

D
/M D
/M

D
/M

D
/M

D
/M

D
/M

ia
i/q D

/M
D

/M 2 2 2 2 2 2 2 2 2 2 2 2

fro
m

-to
18

14
-1

99
5 |

19
30

-1
99

2 |
19

30
-1

99
2 1

19
30

-1
99

2 |
19

50
-1

99
2 |

19
40

-1
99

3 |
19

25
-1

99
0 |

19
58

-1
99

5 1
19

69
-1

98
1 |

19
52

-1
99

3 |
19

63
-1

97
41

19
69

-1
99

4 |
19

71
-1

98
2 |

19
73

-1
98

4 |
19

52
-1

99
4 |

19
72

-1
98

3]
M

 97
0-

19
85

 |
| 19

71
-1

98
8 |

[  19
54

-1
99

6 |
| 19

85
-1

98
9 1

11
96

2-
19

94
| 19

68
-1

99
5

| 19
85

-1
99

3

| 19
88

-1
99

0
| 19

88
-1

99
4

| 19
51

-1
99

0
| 19

88
-1

99
4

[1
95

1-
19

90
M

 98
8-

19
94

| 19
51

-1
99

0
[ 19

88
-1

99
0

| 19
87

-1
99

0
[ 19

85
-1

99
0

19
51

-1
99

0

St
at

io
n

R
ee

s 
I

K
oe

ln
 

I

M
ax

au
 

1

R
he

in
fe

ld
en

 
I

R
oc

ke
na

u 
I

V
er

se
n 

I

N
eu

-D
ar

ch
au

 
I

G
ua

na
s 

I

C
or

ri
en

te
 Li

ra
 

|

D
ar

io
 

I

Pa
iw

as
 

I

Se
ba

co
 

I

Sa
n P

ed
ro

 de
l N

or
te

 
|

cö
oCLoO Y

as
ic

a 
I

I M
as

ap
a 

1

Pu
en

te
 

I

M
ue

lle
 de

 lo
s B

ue
ye

s 
|

Ta
m

ar
in

do
 

I

El
 C

as
til

lo
 

|

La
 Li

m
a

M
ir

am
ar

IS
m

al
in

in
ka

i 
I

llr
ze

bi
at

ow
 

|

| G
oz

do
w

ic
e

|Z
ag

an
| G

or
zo

w
 

]

| B
og

us
la

w
llc

ze
w

I W
ad

ow
ic

e
iN

ow
yS

ac
z

| S
zc

zu
ci

n
| W

ar
sz

aw
a

K
ra

sn
ys

ta
w

Ri
ve

r
R

he
in

 
I

R
he

in
 

I

R
he

in
 

1

R
he

in
 

I

N
ec

ka
r

Em
s 

I

cT
3
LU
0

_Q
CO
_)

o
ooo

o
ooo G

ra
nd

e d
e M

at
ag

al
pa

 
|

G
ra

nd
e d

e M
at

ag
al

pa
 

1

G
ra

nd
e d

e M
at

ag
al

pa
 

I

I G
ra

nd
e d

e M
at

ag
al

pa
 

I

G
ra

nd
e d

e M
at

ag
al

pa
 

I

Tu
m

a 
I

Tu
m

a 
I

IV
ill

an
ue

va
 

I

O
o
2. Ta

m
ar

in
do

 
I

Sa
n J

ua
n 

I

V
ie

jo
 

I

Br
ito

I N
em

an
 

I

CO
CD0(T

I O
dr

a 
|

I B
ob

r
I W

ar
ta

 
I

I P
ro

sn
a

I W
isl

a 
I

CO
£
CO

CD
I D

un
ai

ec
I W

isl
a

I W
isl

a
W

ie
pr

z

G
RD

C-
N

o.
 1

63
35

02
0 I

63
35

06
0

63
35

20
0  1 Oo

m
CO
CO
CD

Oo
CD
in
CO
CO
CD

Oo
00
CO
CO
CD

O

O
CO
CD 47

69
20

0 1
47

69
25

0 J
47

72
04

0 I
47

72
21

0 I
47

72
05

0 I
47

72
30

0 I
47

72
25

0 I
47

72
14

0
I 477

21
50

 |
I 477

10
50

 I
I 477

26
10

 I
[ 477

12
10

 I
47

73
80

0 j
i 477

30
50

 I
| 477

18
00

 |
| 697

41
50

 |
I 644

11
07

 i
I 645

70
10

 |
| 645

77
07

 !
I 645

78
00

 I
I 645

79
56

 I o
o
00
in
CD

I 645
82

03
| 645

84
06

 I
| 645

84
50

I 645
85

00
64

58
71

3

■u
o
(ü
■o
Q.
3

CD
CD
CD

cd
q

21
.1

1.
19

96
21

.1
1.

19
96

21
.1

1.
19

96
 I

21
.1

1.
19

96
21

.1
1.

19
96

21
.1

1.
19

96
 |

CD
CD
CD

CD
O

[ 11
.0

9.
19

96
 I

| 11
.0

9.
19

96
 I

11
.0

9.
19

96
11

.0
9.

19
96

11
.0

9.
19

96
 I

I  11
.0

9.
19

96
 I

11
.0

9.
19

96
I 11

.0
9.

19
96

 I
I  11

.0
9.

19
96

 I
I  11

.0
9.

19
96

 I
11

.0
9.

19
96

11
.0

9.
19

96
I 11

.0
9.

19
96

 I
| 11

.0
9.

19
96

 |
I 12

.0
9.

19
96

 I
I 12

.0
9.

19
96

 I
I 12

.0
9.

19
96

 I
| 12

.0
9.

19
96

 |
[ 12

.0
9.

19
96

 I
I 12

.0
9.

19
96

 |
I 12

.0
9.

19
96

 I
12

.0
9.

19
96

I 12
.0

9.
19

96
 I

12
.0

9.
19

96
[ 12

.0
9.

19
96

12
.0

9.
19

96

£?
C
ZJ
o
O

IG
er

m
an

y 
I

1 N
ic

ar
ag

ua
 

1

lü
th

ua
ni

a 
I

■o£
tü
O

CL

IO

31

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

RD
C)

 
ST

A
TI

O
N 

U
PD

A
TE

1 N/U
 1

D D D 3 z z z 3 3 3 3 3 3 3 3 3 3 3 3 3 3 z z 3 3 z z z 3 z Z z Z z 3

| 
iA

i/a 
|

I 
lA

I/d D
/M

D
/M

D
/M

D
/M

D
/M

D
/M

IA
I/Q

I 
ia

i/q 
| | D/M

 I
D

/M

ia
i/q

D
/M

D
/M

IA
I/Q D

/M Q

O
Eoha«4-

i 19
51

-1
99

01
I 19

51
-1

99
01

19
51

-1
99

0
19

51
-1

99
0

[ 19
51

-1
99

4 I
I 19

51
-1

99
0 1

| 19
51

-1
99

0 |
19

52
-1

99
6 I

I  19
61

-1
99

6 I
| 19

59
-1

99
61

19
74

-1
99

6
19

43
-1

99
6

I 19
51

-1
99

6 I
[1

96
3-

19
96

| 19
73

-1
99

6 I
19

56
-1

99
6

| 19
37

-1
99

6 1
19

49
-1

99
6

| 19
67

-1
99

51
I 19

70
-1

99
6 I

11
97

2-
19

95
 1

| 19
73

-1
99

51
| 19

52
-1

99
6 |

I 19
68

-1
99

61
19

28
-1

94
7

19
73

-1
99

3
19

82
-1

99
3

19
67

-1
99

3
I 19

79
-1

98
4 I

| 19
82

-1
98

5 I "er00G)
t

N.CD 19
67

-1
99

2 |
19

75
-1

99
2]

19
70

-1
99

2 |
19

80
-1

99
6

I S
ta

tio
n 

I

[P
rz

ed
bo

rz
 

1

Su
ra

z 
1

Pt
ak

i
llo

ch
ow

 
I

lO
st

ro
le

ka
 

I

N
ow

e D
re

zd
en

ko
 

|

Sl
ub

ic
e 

|

IB
al

la
th

ie
 

I

Bo
le

sid
e 

I

Le
ve

nb
ri

dg
e 

1

A
dd

in
gh

am
H

ar
ro

w
de

n O
ld

 Mi
ll 

I

I E
yn

sh
am

 
I

H
aw

le
y 

I

Q_OO
.C Th

or
ve

rt
on

D
do

l F
ar

m
 

1

A
de

lp
hi

 W
ei

r 
]

Br
yd

ek
ir

k 
1

[P
oo

le
w

e 
I

N
ew

fo
rg

e 
I

Pi
tlo

ch
ry

 
1

Pa
ns

ha
ng

er
 P

ar
k 

I

O
bi

do
s 

1

O
bi

do
s 

I

[S
ao

 Pa
ul

o d
e O

liv
en

ca
 

I

Br
as

ile
ia

 
I

R
io

 Br
an

co
 

|

H
um

bo
ld

t 
I

Bo
m

 D
es

tin
o 

I

Pr
ai

nh
a (

V
el

ha
) 

|

C
ar

ac
ar

ai
 

|

j M
al

oc
a d

o C
on

ta
o 

|

Fa
ze

nd
a B

an
de

ir
a B

ra
nc

a 
|

Pa
ss

ag
em

 da
 B

R
-3

09

| R
iv

er
 

|

I P
ili

ca
 

I

N
ar

ew
 

1

Pi
sa

 
I

Li
w

ie
c 

I

N
ar

ew
 

I

N
ot

ec
 

|

O
dr

a 
|

|T
ay

 
I

Tw
ee

d 
|

Le
ve

n 
I

W
ha

rf
e 

I

Is
e B

ro
ok

 
I

Th
am

es
 

|

D
ar

en
t 

|

St
ou

r 
I

Ex
e 

|

W
ye

 
|

Ir
w

el
l 

|

A
nn

an
 

|

Ew
e 

|

La
ga

n 
|

Tu
m

m
el

 
|

M
im

ra
m

 
|

A
m

az
on

as
 

|

! A
m

az
on

as
 

|

A
m

az
on

as
 (S

ol
im

oe
s)

 
I

R
io

 A
cr

e 
|

R
io

 A
cr

e 
|

R
io

 A
ri

pu
an

a 
|

R
io

 A
ri

pu
an

a 
|

R
io

 A
ri

pu
an

a 
|

R
io

 B
ra

nc
o 

|

R
io

 C
ot

in
go

 
|

R
io

 C
ot

in
go

 
|

R
io

 C
ul

ue
ne

G
RD

C-
N

o.
 |

| 645
87

53
 !

| 645
88

05
 |

| 645
88

63
 |

[ 645
89

24
 |

| 645
88

10
 |

| 645
72

00
 |

| 645
71

00
 | OT“CD'vTOCOCO

OCDCD
oCOCO

| 660
55

10
 |

| 660
55

40
 | OoCOCOoCOCO

| 660
76

00
 | OoCON-OCOCO

| 660
75

00
 |

I 660
72

00
 |

| 660
85

00
 | Oo<NinoCOCO

| 660
45

00
 | Oo

oCOCO

| 660
35

00
 |

1 660
46

05
 | Oo

h-oCOCO 36
29

00
0 |

36
29

00
0 |

36
23

10
0 |

36
25

10
0 ]

36
25

15
0 |

| 362
76

00
 |

I 362
76

10
 |

! 362
76

50
 |

36
18

50
0 |

36
18

71
1 |

36
18

71
0 1

I 363
09

00

U
pd

at
ed

| 12
.0

9.
19

96
| 12

.0
9.

19
96

| 12
.0

9.
19

96
| 12

.0
9.

19
96

| 12
.0

9.
19

96
 |

| 12
.0

9.
19

96
 |

| 12
.0

9.
19

96
 |

| 17
.0

9.
19

96
 |

| 17
.0

9.
19

96
 |

| 17
.0

9.
19

96
 |

| 17
.0

9.
19

96
 |

| 17
.0

9.
19

96
 |

17
.0

9.
19

96
 |

17
.0

9.
19

96
 |

[ 17
.0

9.
19

96
 |

I 17
.0

9.
19

96
 | COa>o>

o>o
K 17

.0
9.

19
96

 |
17

.0
9.

19
96

 |
17

.0
9.

19
96

 |
17

.0
9.

19
96

 |
17

.0
9.

19
96

 |
17

.0
9.

19
96

 |
18

.1
1.

19
96

 |
30

.0
9.

19
96

 |
30

.0
9.

19
96

 |
30

.0
9.

19
96

 |
30

.0
9.

19
96

 |
30

.0
9.

19
96

 |
30

.0
9.

19
96

]
30

.0
9.

19
96

 1 COo>CD
O)O
ÖCO

I 30
.0

9.
19

96
 |

30
.0

9.
19

96
 |

30
.0

9.
19

96

1 
C

ou
nt

ry
I R

ol
an

d 
|

| U
ni

te
d K

in
gd

om
 

|

iB
ra

zi
l 

|
CO

32

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

RD
C)

 
ST

AT
IO

N
 U

PD
A

TE

N
/U

 |
z Z z z z z z z> z z z z z z z z z z z z Z Z z z z z> z z z z D D z z z Z z

D
/M 2 2 2 2

fro
m

-to
19

81
-1

98
6 |

19
73

-1
99

3]
19

75
-1

99
5 |

19
80

-1
98

8 |
19

79
-1

99
3]

19
76

-1
99

5 |
19

76
-1

98
9 |

19
80

-1
99

3|
19

80
-1

99
2 |

19
87

-1
99

0 |
19

86
-1

99
1 |

19
87

-1
99

0]
19

80
-1

99
3 |

M
97

3-
19

93
 |

19
68

-1
98

6 |
[1

98
0-

19
93

 |
19

84
-1

98
8 |

| 19
77

-1
98

8 I
[1

97
7-

19
91

| 19
81

-1
99

3'
| 19

82
-1

99
3

| 19
72

-1
99

3
| 19

67
-1

99
3

[1
97

8-
19

95
| 19

86
-1

99
4

| 19
71

-1
97

4
| 19

67
-1

99
3

[1
97

0-
19

85
| 19

72
-1

99
5

| 19
70

-1
98

4
| 19

73
-1

99
3

| 19
75

-1
99

1
11

98
0-

19
92

| 19
80

-1
99

5
| 19

73
-1

98
9

[1
98

4-
19

93
19

67
-1

99
3

St
at

io
n

C
ac

ho
ei

ra
 da

 Lu
z 

I

Bo
ca

 d
o I

nf
er

no
 

I

C
ai

ue
ir

o 
I

Pe
dr

as
 N

eg
ra

s 
I

Ip
ir

an
ga

 V
el

ho
 

]

Pe
dr

a d
o O

 
I

La
ra

nj
ei

ra
s 

I

La
da

ri
o 

I

| S
er

in
ga

l d
o I

tu
i 

I

: J
ar

di
m

 do
 O

ur
o 

|

I J
am

an
xi

m
 

I

N
ov

o P
ro

gr
es

so
 

|

V
ila

 Bi
tte

nc
ou

rt
 

I

A
ca

na
ui

 
]

Sa
o F

ra
nc

isc
o 

I

Es
tir

ao
 d

o R
ep

ou
so

 
I

Si
tio

 Be
la

 V
ist

a 
|

[T
ab

ai
ar

a 
I

[J
ip

ar
an

a 
I

[T
au

m
at

ur
go

I F
oz

 do
 B

re
u

iG
av

ia
o

[C
ru

ze
ir

o d
o S

ul
 

|

| F
on

ta
ni

lh
as

 
]

| F
oz

 do
 Ju

ru
en

a
| P

or
to

 V
el

ho
-M

on
ta

nt
e

| M
an

ic
or

e

oIZ
$
o
oCL

I A
ra

pa
ri

| E
st

ir
ao

 d
a A

ng
el

ic
a

[S
er

ra
 do

 M
oa

I C
ri

st
o

| C
uc

ui
[A

pa
la

i
| F

az
en

da
 Pa

gu
ir

a
| F

az
en

da
 Bo

ra
ng

ab
a

La
br

ea

Ri
ve

r 
I

R
io

 C
ur

ua
 

|

| R
io

 C
ur

ua
 

__
I

I R
io

 C
ur

ua
 

I

R
io

 G
ua

po
re

 
I

I R
io

 lo
a 

J

i R
io

 Iri
ri
 

J

R
io

 Iri
ri
 

I

R
io

 It
ac

ua
i 

|

R
io

 Itu
i 

I

R
io

 Ja
m

an
xi

m
 

J
I R

io
 Ja

m
an

xi
m

 
I

R
io

 Ja
m

an
xi

m
 

|

R
io

 Ja
pu

ra
 

I

I R
io

 Ja
pu

ra
 

__
I

R
io

 Ja
ri

 
I

I R
io

 Ja
va

ri
| R

io
 Ji

pa
ra

na
 

|

I R
io

 Ji
pa

ra
na

I R
io

 Ji
pa

ra
na

I R
io

 Ju
ru

a
I R

io
 Ju

ru
a

| R
io

 Ju
ru

a
| R

io
 Ju

ru
a

| R
io

 Ju
ru

en
a 

!

| R
io

 Ju
ru

en
a

| R
io

 M
ad

ei
ra

| R
io

 M
ad

ei
ra

| R
io

 M
ad

ei
ra

| R
io

 M
ai

cu
ru

| R
io

 M
ap

ue
ra

CDo
o
ir

I R
io

 M
uc

ui
m

| R
io

 N
eg

ro
| R

io
 P

ar
u d

e E
st

e
| R

io
 Pa

ru
 de

 E
st

e
[R

io
 Pa

ui
ni

R
io

 Pu
ru

s

G
RD

C-
N

o.
 |

36
30

21
9 I

36
30

21
5 |

36
30

21
0

36
27

81
0

36
20

10
0

36
30

12
0

36
30

15
0 Oo00CMCMCD00 36

22
80

1 J
36

29
20

5 |
36

29
20

4
36

29
21

0  ]
36

21
40

0
36

21
20

0  |
36

31
10

0 J
36

22
40

0 |
36

27
41

0 |
36

27
40

2
36

27
40

8 O00
CMCDCO 36

24
19

0 j
I 362

41
20

 I oCD
^rCMCD00

| 362
93

80
36

29
39

0
| 362

70
50

| 362
70

30
I 362

70
40 ooCOoCOCDCO

| 362
85

00
| 362

41
00

| 362
55

00 oCDo00
CDCO

| 363
12

15
| 363

12
10

| 362
52

00
36

25
34

0

U
pd

at
ed

 1
30

.0
9.

19
96

 I
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

 |
30

.0
9.

19
96

30
.0

9.
19

96
 I

30
.0

9.
19

96
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

 I
30

.0
9.

19
96

 |
30

.0
9.

19
96

30
.0

9.
19

96
30

.0
9.

19
96

' 30
.0

9.
19

96
30

.0
9.

19
96

30
.0

9.
19

96
 I

I  30
.0

9.
19

96
 |

30
.0

9.
19

96
30

.0
9.

19
96

 |
30

.0
9.

19
96

j
I 30

.0
9.

19
96

 |
| 30

.0
9.

19
96

 I
| 30

.0
9.

19
96

 |
| 30

.0
9.

19
96

 ]
| 30

.0
9.

19
96

 I
I 30

.0
9.

19
96

| 30
.0

9.
19

96
 I

| 30
.0

9.
19

96
 I

| 30
.0

9.
19

96
30

.0
9.

19
96

£
c3oü

[B
ra

zi
l 

I

33

Ta
bl

e:



G
LO

B
AL

 R
U

N
O

FF
 D

A
TA

 C
EN

TR
E 

(G
RD

C)
 

ST
AT

IO
N

 U
PD

A
TE

Z)
z

z Z Z Z Z D Z Z D z z D z D D z D D 3 D 3 z 3 3 z z 3 z z 3 3 z z 3 3 3

I D/M s

CO CO CO LD LD CO LD CM LD LD o CO T_ CO ^r CO CM X” CM CD h- LD h- LD 00 03 CM CO CM LD CO
o o> O) ü> CD 0) CD ü) O) ü) 03 03 03 CD 03 03 03 03 03 03 03 03 03 CO 00 00 h- 00 00 00 CO h- 03 03 03 CO 03

’Y a> CD CD CD CD CD CD CD CD CD 03 03 03 03 O) 03 03 03 03 O) 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
E
ö

'v— T~ T“ T“ T~ V“ T~ T— T- v* X“ x~ x~ X“ x— X“ x— x— X— x— x— x— X“ x— x— x— x— X“ x— x~ x— x— x— x— x—
hl» ID T~“ CD ID cö CO LD cö CM N- LD 4 ri cö CM CM 4 CD CM x-i- N» CD CD CM CD X— 03 CM CM 4 03 cö N- CD
CD N» CD h». K- N- CD h- h» 00 h» 00 00 h»» CD N» CD CD h- CD CD LD LD CD CD h». CD N» h». 00 CD h- CM CD4- a> CD CD CD CD CD CD CD CD CD 03 03 CD 03 03 03 03 03 03 03 5 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03x— xr- T“ x- X- X“ x- T“ x- x- x- x— x- x— x- ,r" x— x- x- x-

0
C
0
0
3
”3i 0

0 0 0
2
0
N
0

0T3
CD

TJ
'v_
CD
o

0
C

la
no

el
 U

rb
an

o

3
TO
C
3
O
3

3
C
0

o

i—
o

■a
0

-£3
E

O
>

0
0

jC
0

0
2

3
0
aj
E 0

0 
0 -t—1
C
0

0
U
O

0i—
JD

3i—
3
O
O

c
o

4-1

CD
TJ
0
a
c
o

0
0
3
“31
0
E
3v_

0
0
ö
c
o re

s M
ar

ia
s CDi

E
2
0
C
0

0
N
0
0
■e
o

0
00
O
~o
0s_u_
0

2
>
c an

ta
 R

os
a

3
O
0L_
0

0
0
O
3

o
i—
0
~o
c
0
N
0

2
E
0

2
JD
O

01
O
0

TO
c
0
N
0

0
z
o

~o
0l—S—
0

JD.
<
0

TJ
0i—

TJ
0

0
Li_
0
O
TJ
3
0

0
*0
0
C
o
E

o
er
t—
o

TO
0
C
0

>
O
z
0
TD
2
0

Q
0
8

CL
.Q

0L_
’0
O
E

c
2
3
0
_j
0
0

O
H
c

'td
0
Dl
0

0
E
0

O

0
O
0'

TD
0

E

l
2
0
0

O
Cß
0

TD
C
0
N
0

0
'S
0
0
0 io

 C
or

da
 II

0
C
2

CO
0

TD
C
0 ed

ro
 V

el
ho TD

N 
'3 
—1
O-4—< 
C 
0

CO CD < O (— CD ÜL Cß LU CD Z) UL < CD U_ CD ÜL CL < CD CD 3 CD CD h- Cß O Ü_ er er Ö CL Cß

0
3L_

0
3L_

0
3i—

0
>
0
0
o

0
O
c
0

o

'3
3

TO
C
3
O

0
O
'0
Q.

0
O
'0
Qi

0
O
0
3
2

0
0i—
ir
0
0

0
0
Qh31

0
E

0
3CDc
0

CD

3
0i—
0

3
0u_
0

’C
0
Q.
0 O

73
O

3
O
0
0
O
0Lmm

3
‘3
JD
0
C

3•3
n
0
c

0
0
.2
0

0
JD
'L-
0

JD
CL

0
JD

1_
0
-Q
‘q.

0
JD
’i—
0
n
CL

0
-9
0

JD
Q.

E
q

E
‘l_

Cü
0

O
JZ
c

’n
0

TD
0

"E
0
E

0
0u_

0
0>«—»
C
0
L_

3
0
0
E 3L—

3 3 3 o 0 3 0 Cu 0 0 0 0 o O O E CL CL 0 0 0 0 0 0 0 0 0 O 0 0 O O 3 3V-
o CL CL CL er CD CD h- h- H h- D > “Ö 3

ö) < < < < < < CD CD CD O O O O O O O O O O O O O
> O O O o O O O O O o O o o C O O o o O o O 0 O O O 0 O 0 O O 0 0 O O O O
E er er er er er ir ir oe ir er ir er ir >< er ir er er ir er ir er ir ir ir er er er er er er ir ir er er er

d o o o o o o o o o o O o o o LO CD o o o o 0 0 LO 00 nT 0 0 0 0 X— 0 0 0Zi K
CO CO

8 8 CD g LD
T“

co
T—

O
CO

h LD
03 R 8 LD

O
CM
LD

CM
LD

x—
o hl s CM

LD
s 8 cS 8 03 03 03

LD S N»
CO

3 3 X”
LD

8 3 S
Q LD LO LD N- CD h- CD CD CD 00 03 03 O O O o o o O 0 O 0 O O O O 0 0 O 0 O O O 0 0
Q CM CM CM CM CM CM CM CM CM CM x— CM CM CO LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD

CD CD CD CD CD CD CD CO CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
O CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO

CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD
tö CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD 03 CD CD 03 03 03 03 03 03 03 03 03
fl) CD CD CD CD CD CD CD CD CD CD 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03(0 T“ T“ ■*"“ T~ T“ T“ T“ T“ T— x— X“ X“ X“ x~ T“ x— x~ T“ .r~ x— X“ X“ T- x— x— X“ x— X“ X- x— X“ x— x— x— x—

■o CD CD CD CD CD CD CD CD CD CD CD CD CD CD d d d d d d d d d d d d d d d d d d d d d da o O O O O O O O O O O O O O X— X— X— X— X— T— X“ X— X— X— X— X— X— x— X— X“ X— X— X— T“ X“ X—

3 Ö Ö Ö Ö Ö Ö Ö d d d d d d d 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
CO CO CO CO CO CO CO CO CO CO CO CO CO CO O O O O O O O O O O O O O O O O O O O O O O

C
ou

nt
ry

NCD 1
i_

CQ m

34

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

RD
C)

 
ST

A
TI

O
N 

U
PD

A
TE

3
Z =) D Z) z Z) z z z z Z z z Z z z Z z z Z z z z z z z z z z z z z z z z z z z

D
/M

fro
m

-to
19

65
-1

99
3 |

19
75

-1
98

71
19

65
-1

98
2 |

19
84

-1
99

2 |
19

68
-1

99
4 1

19
72

-1
98

6 |
| 19

81
-1

98
5 |

19
73

-1
98

51
19

63
-1

99
2 |

19
68

-1
98

9 |
19

63
-1

99
1 |

I 19
68

-1
99

2 |
| 19

12
-1

99
2 |

| 19
61

-1
98

31
j 19

10
-1

98
1 |

| 19
63

-1
99

2 |
|  19

64
-1

99
2 |

| 19
70

-1
98

5 |
| 19

75
-1

99
2 |

| 19
79

-1
99

2 |
| 19

74
-1

98
4]

| 19
72

-1
99

21
| 19

63
-1

99
21

| 19
70

-1
98

5
| 19

73
-1

98
5

| 19
68

-1
99

3 |
| 19

63
-1

98
1

| 19
82

-1
99

3
| 19

81
-1

98
3

| 19
63

-1
98

8 |
| 19

85
-1

99
3 |

| 19
81

-1
99

2 |
| 19

72
-1

99
2

| 19
62

-1
98

8
| 19

62
-1

98
6

| 19
70

-1
99

4
19

77
-1

98
6

St
at

io
n

I B
al

sa
s 

I

U
pa

ne
m

a 
I

G
ra

ja
u 

I

G
ra

ja
u I

I 
I

G
ro

ai
ra

s 
I

A
lto

 Bo
ni

to
 

|

Fa
ze

nd
a R

ur
al

 Z
eb

u 
|

C
ar

ua
ru

 
1

Sa
nt

a C
ru

z d
o P

ia
ui

 
|

M
ir

ad
or

 
I

C
ax

ia
s 

I

C
an

ta
nh

ed
e 

I

Ig
ua

tu
 

I

Fe
ix

e G
or

do
 

|

A
m

ei
ro

z 
|

Es
pe

ra
nt

in
a

Ti
ng

ui
s 

I

Po
nt

e d
e L

ei
ta

o 
|

Ba
ca

ba
l

Fa
ze

nd
a R

em
an

so
Fa

ze
nd

a  B
oa

 Fo
rt

un
a

M
un

im
N

in
a R

od
ri

gu
es

I P
on

te
 da

 B
at

al
ha

C
ar

au
ba

s
Fa

ze
nd

a P
ar

ac
at

i
Po

rt
o  F

or
m

os
a

Lu
zi

la
nd

ia
Fl

or
ia

no
Pi

an
co

Sa
o F

ra
nc

isc
o 

do
 Pi

au
i

V
al

e d
o P

in
da

re
Pi

nd
ar

e  M
ir

im
V

ar
ze

a G
ra

nd
e

| J
ar

di
m

 de
 P

ir
an

ha
s

I C
ri

st
ai

s
Se

te
 llh

as

Ri
ve

r
R

io
 d

as
 B

al
sa

s 
I

R
io

 d
o C

ar
m

o 
I

I R
io

 G
ra

ja
u 

I

I R
io

 G
ra

ja
u 

I

R
io

 G
ro

ai
ra

s 
I

iR
io

G
ur

up
i 

I

I R
io

 G
ur

up
i 

I

R
io

 Ip
oj

uc
a 

1

R
io

 It
am

 
I

I R
io

 It
ap

ec
ur

u 
I

[ R
io

 It
ap

ec
ur

u 
I

I R
io

 It
ap

ec
ur

u 
I

I R
io

 J
ag

ua
ri

be
 

I

| R
io

 J
ag

ua
ri

be
 

1

| R
io

 Ja
gu

ar
ib

e 
|

| R
io

 L
on

ga
 

|

| R
io

 L
on

ga
 

|

| R
io

 M
am

an
gu

ap
e 

|

I R
io

 M
ea

ri
m

 
I

| R
io

 M
ea

ri
m

 
|

iR
io

M
un

da
u 

1

R
io

 M
un

im
| R

io
 M

un
im

 
I

I R
io

 P
ar

ai
ba

 
I

R
io

 P
ar

ai
ba

I R
io

 P
ar

an
ai

ba
| R

io
 P

ar
na

ib
a 

|

R
io

 P
ar

na
ib

a
R

io
 P

ar
na

ib
a

R
io

 P
ia

nc
o

| R
io

 Pi
au

i
I R

io
 P

in
da

re
I R

io
 P

in
da

re
I R

io
 P

ir
an

ha
s

I R
io

 P
ir

an
ha

s
I R

io
 Pi

ra
nj

i
R

io
 Pi

ri
a

G
RD

C-
N

o.
I 365

04
10

 |
| 365

07
20

 |
| 365

03
20

 !
| 365

03
21

 !
| 365

05
30

 |
I 365

02
02

 |
| 365

02
05

 |
1 365

09
30

 1
I 365

04
60

 J
| 365

03
50

 |
| 365

03
55

 |
| 365

03
59

 !
I 365

06
45

 J
1 365

06
49

 1
I 365

06
10

 |
I 365

04
75

 |
| 365

04
77

 j
| 365

08
60

 |
I 365

03
35

 |
| 365

03
30

 |
[ 365

09
70

 |
| 365

03
80

 |
| 365

03
85

 |
| 365

08
85

 |
| 365

08
81

 |
| 365

04
88

 j
| 365

04
80

 |
| 365

04
81

 |
! 365

04
85

 |
| 365

07
30

 |
| 365

04
55

 |
| 365

02
80

 |
| 365

02
85

| 365
07

55
| 365

07
50

 | O0}
CDOIO
CDCO 36

50
22

0

U
pd

at
ed

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

t 09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

1 09
.1

0.
19

96
 I

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 I

I  09
.1

0.
19

96
 I

[ 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

09
.1

0.
19

96
 |

I 09
.1

0.
19

96
 I

09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

| 09
.1

0.
19

96
 |

09
.1

0.
19

96

| 
Co

un
try

iB
ra

zi
l 

|

35

Ta
bl

e:



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

RD
C)

 
ST

AT
IO

N
 U

PD
A

TE

I n/N z =) 3 z z 3 3 z 3 z 3 z z z z z z 3 3 Z1 z 3; z 3 z z 3 3 z z 3 Z 3 Z z z

| 
iai/q 

|

2 2 2 :>

fro
m

-to
M

97
5-

19
86

 J

| 19
72

-1
98

5 |
(1

96
3-

19
90

 1
I 19

64
-1

99
2 I

(1
95

7-
19

92
 1

[ 19
62

-1
99

3 |
( 19

70
-1

98
5 1

I 19
73

-1
98

4 I
( 19

67
-1

98
4 I

(1
97

2-
19

86
| 19

73
-1

98
4]

19
77

-1
98

4

19
69

-1
98

7  |
19

70
-1

98
6

I 19
69

-1
98

7]
] 19

74
-1

98
7 |

19
69

-1
98

7 ]
19

70
-1

98
4

| 19
67

-1
98

0]
| 19

74
-1

98
7]

| 19
71

-1
98

7]
M

97
5-

19
87

I
| 19

71
-1

98
7]

| 19
64

-1
98

4]
( 19

64
-1

98
4 I

[1
97

3-
19

89
 1

I 19
66

-1
98

7 1
11

97
6-

19
86

]
I 19

69
-1

98
6 I

19
68

-1
98

6 |
| 19

74
-1

98
7 |

11
96

9-
19

92
]

19
71

-1
98

4 |
19

73
-1

98
4 |

19
64

-1
98

4 I
19

71
-1

99
1

St
at

io
n

Ta
ra

ru
a-

Po
nt

e 
I

Te
lh

a 
I

| F
az

en
da

 C
an

tin
ho

 
|

Fa
ze

nd
a B

oa
 Es

pe
ra

nc
a 

|

o
_o IS

iti
os

N
ov

os
 

I

iP
oc

o d
e P

ed
ra

s 
I

En
ge

nh
o I

ta
pi

ss
ir

ic
a 

I

N
az

ar
e d

a M
at

a 
I

A
lto

 Tu
ri

 
I

Pa
lm

ar
es

 
I

C
ap

iv
ar

a

Fa
ze

nd
a T

el
es

fo
ro

 
I

A
ra

gu
ai

an
a 

I

C
on

ce
ic

ao
 do

 A
ra

gu
ai

a 
|

A
ra

gu
at

in
s 

I

X
am

bi
oa

 
I

IJ
Po

rt
o R

io
 B

ag
ag

em
 

I

[G
en

er
al

 C
ar

ne
ir

o 
I

Sa
o F

er
re

ir
a 

I

Pe
re

s 
|

Iv
ol

an
di

a 
]

| M
on

te
s C

la
ro

s d
e G

oi
as

 
I

Ja
ra

gu
a 

I

C
er

es
 

I

C
ol

on
ia

 d
os

 A
m

er
ic

an
os

 
I

Te
so

ur
o 

I

R
io

 da
s M

or
te

s 
I

Sa
nt

o A
nt

on
io

 d
o L

ev
er

ge
r |

To
ri

gu
ej

e 
I

Pi
ra

qu
e 

|

Fa
ze

nd
a L

ob
ei

ra
 

|

iG
oi

at
in

s 
|

It
ac

aj
a 

|

Po
nt

e Q
ue

br
a L

in
ha

 
I

Ja
ci

nt
o

Ri
ve

r 
|

I R
io

 Pi
ri

a
I R

io
 P

ot
en

ji

o
CL
o
ir

I R
io

 Po
ti 

|

| R
io

 S
al

ga
do

 
I

I R
io

 S
ao

 G
on

ca
lo

iR
io

Ta
pe

ro
a 

|

iR
io

Tr
ac

un
ha

em
 

I

IR
io

Tr
ac

un
ha

em
 

I

iR
io

Tu
ri

ac
u

[R
io

U
na

 
|

R
io

 U
na

(R
io

A
ra

gu
ai

a 
I

| R
io

 A
ra

gu
ai

a 
|

R
io

 A
ra

gu
ai

a 
I

R
io

 A
ra

gu
ai

a 
I

R
io

A
ra

gu
ai

a 
I

R
io

 B
ag

ag
em

 
I

R
io

 B
ar

re
ir

o 
I

R
io

 C
ai

ap
o 

|

R
io

 C
ai

ap
o 

I

R
io

 C
la

ro
 

|

R
io

 C
la

ro
 

|

R
io

 d
as

 A
lm

as
 

I

R
io

 d
as

 A
lm

as
 

|

| R
io

 d
as

 A
lm

as
 

|

R
io

 d
as

 G
ar

ca
s 

|

R
io

 d
as

 M
or

te
s 

|

R
io

 d
as

 M
or

te
s 

I

R
io

 d
as

 M
or

te
s 

|

R
io

 L
on

tr
a 

|

R
io

 M
an

ue
l A

lv
es

 
|

R
io

 M
an

ue
l A

lv
es

 G
. 

I

R
io

 M
an

ue
l A

lv
es

 P.
 

I

i R
io

 M
ar

an
ha

o 
|

R
io

 S
an

ta
 T

er
ez

a

G
RD

C-
N

o.
| 365

02
21

I 365
08

20
| 365

04
70

 |
I 365

04
71

| 365
07

45
 |

| 365
05

45
 i

| 365
08

75
 |

| 365
09

12
 l

| 365
09

10
 l

| 365
02

70
 |

| 365
09

40
 ]

36
50

94
1

( 364
94

14
 |

| 364
94

12
 |

| 364
94

16
 |

( 364
94

19
 |

36
49

41
8 |

| 364
90

20
 |

36
49

43
0 | O

$
CD
CD
00

CD
$
CD
CO
CO 36

49
44

0 |
36

49
44

9 |
36

49
01

0 |
36

49
01

2 |
36

49
01

4 |
36

49
42

0 |
36

49
61

0 |
36

49
61

9 |
36

49
61

4 |
36

49
85

0 |
36

49
24

0 |
36

49
31

0 |
36

49
31

1 | oCO
o
CD
CD
CO 36

49
21

1

U
pd

at
ed

I 09
.1

0.
19

96
| 0

9.
10

.1
99

6 |
| 09

.1
0.

19
96

 |
| 09

.1
0.

19
96

 |
| 0

9.
10

.1
99

6 |
| 0

9.
10

.1
99

6 |
1 0

9.
10

.1
99

6 (
| 0

9.
10

.1
99

6 |
| 0

9.
10

.1
99

6 |
| 09

.1
0.

19
96

 |
| 0

9.
10

.1
99

6 |
09

.1
0.

19
96

| 10
.1

0.
19

96
 |

| 10
.1

0.
19

96
 |

|  10
.1

0.
19

96
 |

| 10
.1

0.
19

96
]

| 10
.1

0.
19

96
 |

| 10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

I 10
.1

0.
19

96
]

| 10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

S 10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

10
.1

0.
19

96
 |

i 10
.1

0.
19

96
 |

| 10
.1

0.
19

96
 |

| 10
.1

0.
19

96
 |

10
.1

0.
19

96

| 
Co

un
try

|B
ra

zi
I

iB
ra

zi
l 

|

36

Ta
bl

e:
 10



G
LO

B
A

L 
R

U
N

O
FF

 D
AT

A 
C

EN
TR

E 
(G

RD
C)

 
ST

AT
IO

N
 U

PD
A

TE

N
/U

 |
3 3 z 3 3 Z 3 3 z z 3 3 z z 3 3 z z 3 z z z z 3 z z z 3 Z 3 3 z 3 3 3

3 2

o
Eo
Um

19
74

-1
98

4 1
19

74
-1

98
41

19
65

-1
98

7 1
19

74
-1

98
7)

19
69

-1
98

1 |
19

77
-1

98
4 |

19
49

-1
98

3 |
19

64
-1

99
3]

19
46

-1
97

71
M

 9
64

-1
97

81
[1

95
0-

19
77

 |
|  19

77
-1

98
5 |

11
93

8-
19

83
 |

| 19
71

-1
97

2 |
|  19

77
-1

98
51

| 19
77

-1
98

5 |
| 19

33
-1

98
5 |

| 19
77

-1
98

51
| 19

67
-1

99
3|

M
 95

2-
19

75
| 19

65
-1

97
51

M
 97

7-
19

85
| 19

64
-1

97
5

| 19
77

-1
97

9
| 19

32
-1

98
1

| 19
78

-1
98

5
| 19

45
-1

98
4

M
 92

9-
19

94

| 19
74

-1
99

2
[1

93
4-

19
91

| 19
69

-1
98

2
| 19

31
-1

98
3

| 19
70

-1
97

9
I 19

50
-1

97
8

19
40

-1
98

5

St
at

io
n 

I

C
ol

on
ha

 
1

Sa
o V

ic
en

te
 

1

Ba
ln

ea
ri

o C
ac

ho
ei

ra
 G

ra
nd

e |
Tr

av
es

sa
o 

I

It
up

ir
an

qa
 

I

Sa
o S

al
va

do
r 

I

Po
rt

o N
ac

io
na

l 
|

llh
a G

ra
nd

e 
I

Sa
o G

on
ca

lo
 

|

Ju
ve

ni
lia

 
1

C
ap

ita
ne

a 
I

Cö
o01  CDQ V

ar
ze

a 
da

 Pa
lm

a 
I

H
on

or
io

 Bi
ca

lh
o-

M
on

ta
nt

e 
|

Fa
ze

nd
a R

ed
en

ca
o 

|

C
ol

on
ia

 d
o F

or
m

os
o

Bo
qu

ei
ra

o
Si

tio
 G

ra
nd

e
Fl

or
es

Po
rt

o 
A

le
gr

e
Po

nt
e d

a B
R

-0
40

Fa
ze

nd
a P

or
to

 Li
m

po
U

na
i

Fa
ze

nd
a R

ef
ri

ge
ri

o J
us

an
te

iM
an

ga
| B

om
 Je

su
s d

a L
ap

a
I M

or
pa

ra
| J

ua
ze

ir
o

|S
ao

 Fi
de

lis
|C

am
po

s-
Po

nt
e M

un
ic

ip
al

I C
ar

bo
ni

ta
| A

ra
cu

ai

o
i

(XGQ
OcL_
o
coO

| I
ta

pe
tin

ga
A

va
ia

ca
-J

us
an

te

R
iv

er
 

I

R
io

 S
an

ta
 T

er
ez

a 
1

R
io

 S
ao

 V
ic

en
te

 
1

R
io

 V
er

m
el

ho
R

io
 V

er
m

el
ho

 
I

llo
ca

nt
in

s 
I

To
ca

nt
in

s 
I

To
ca

nt
in

s 
I

| R
ia

ch
o d

o N
av

io
 

|

[ R
io

 C
ar

in
ha

nh
a 

|

R
io

 C
ar

in
ha

nh
a 

|

$O
O
o
ir R

io
 d

as
 F

em
ea

s 
I

I R
io

 d
as

 V
el

ha
s 

|

R
io

 d
as

 V
el

ha
s 

I

R
io

 d
e O

nd
as

 
1

R
io

 F
or

m
os

o 
I

R
io

 G
ra

nd
e 

J
1 R

io
 G

ra
nd

e 
1

R
io

 P
aj

eu
 

1

R
io

 P
ar

ac
at

u 
I

R
io

 P
ar

ac
at

u 
I

| R
io

 P
re

to
 

I

R
io

 P
re

to
 

I

| R
io

 V
er

de
I S

ao
 Fr

an
ci

sc
o

I S
ao

 Fr
an

ci
sc

o
Sa

o F
ra

nc
isc

o
I S

ao
 Fr

an
ci

sc
o

I P
ar

ai
ba

 d
o S

ul
 

I

I P
ar

ai
ba

 d
o S

ul
| R

io
 A

ra
cu

ai
| R

io
 A

ra
cu

ai
| R

io
 C

ac
ho

ei
ra

| R
io

 C
at

ol
e G

ra
nd

e
R

io
 d

o C
ar

m
o

G
R

D
C

-N
o.

]
36

49
21

0 I
36

49
11

0
36

49
51

1
36

49
51

0 I O
8
CD

COCO

i 364
92

55
I 364

92
50

 |
36

51
87

0J
| 365

15
30

 I
1 365

15
35

1
t 365

15
20

 I
| 365

16
50

 |
I 365

13
09

 I
| 365

13
00

 I
| 365

16
60

 I
I  365

15
50

 I
I 365

16
78

 I
I 365

16
70

 I
I 365

18
60

 I
I 365

14
08

 I
| 365

14
00

 |
I 365

16
80

 I
I 365

14
10

 I
| 365

17
20

 |
| 365

18
05

 !
I 365

18
06

 J
I 365

18
07

 J
| 365

18
00

 |
| 365

28
80

| 365
28

90
 |

I 365
24

10
| 365

24
19

| 365
22

30
I 365

23
50

36
52

61
0

■ö
o

TS
•aQ.3 10

.1
0.

19
96

 I
10

.1
0.

19
96

10
.1

0.
19

96
10

.1
0.

19
96

10
.1

0.
19

96
 I

10
.1

0.
19

96
10

.1
0.

19
96

14
.1

0.
19

96
 I CO<x>

CD

Ö

14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

| 14
.1

0.
19

96
 I

| 14
.1

0.
19

96
 I

| 14
.1

0.
19

96
 I

14
.1

0.
19

96
 I

| 14
.1

0.
19

96
 I

| 14
.1

0.
19

96
 |

I 14
.1

0.
19

96
 I CO

CD
CD

Ö

| 14
.1

0.
19

96
 |

| 14
.1

0.
19

96
 |

I 14
.1

0.
19

96
 I

j 14
.1

0.
19

96
 I COa>

CD

d

| 15
.1

0.
19

96
| 15

.1
0.

19
96

 |
| 15

.1
0.

19
96

| 15
.1

0.
19

96
 |

| 15
.1

0.
19

96
| 15

.1
0.

19
96

15
.1

0.
19

96

?
C3Oü

I B
ra

zi
l 

I

I B
ra

zi
l 

I

(B
ra

zi
l 

I

37

Ta
bl

e:
 11



G
LO

B
AL

 R
U

N
O

FF
 D

A
TA

 C
EN

TR
E 

(G
R

D
C

) 
ST

AT
IO

N
 U

PD
A

TE

N
/U

 I
3 3 z z z 3 z 3 z 3 3 3 z z 3 3 z 3 3 3 z z z 3 z z z z z 3 3 3 z z 3 3

I D/
M

 |
| from

-to
 | o00

O)
100

CD
CD

I 19
34

-1
98

4 ]
I 19

64
-1

97
9 1

| 19
29

-1
97

9 I
19

65
-1

98
1

| 19
30

-1
99

3 |
I 19

69
-1

99
3 I

19
35

-1
97

8
19

35
-1

99
3

19
78

-1
99

3  I
19

66
-1

97
9

19
40

-1
97

9
19

36
-1

97
9

19
61

-1
98

4  I
I 19

65
-1

98
4 I

19
34

-1
99

2 |
19

35
-1

99
2

19
47

-1
99

3  I
19

72
-1

97
5

I 19
40

-1
97

8 I
I 19

71
-1

98
5 I

19
78

-1
99

5 I
19

42
-1

99
5

19
35

-1
99

6
19

30
-1

98
0  I

19
64

-1
98

0
| 19

65
-1

99
3 I

19
65

-1
98

4
19

63
-1

99
2

19
01

-1
98

6
19

69
-1

97
8

| 19
34

-1
98

8
19

76
-1

98
5

19
71

-1
97

8
19

69
-1

97
8

19
67

-1
99

1

St
at

io
n 

|

lA
na

ge
 

1

[Q
ue

im
ad

as
 

I

| U
sin

a A
lta

m
ir

a 
1

I P
on

te
 Ri

o B
ra

nc
o 

I

[F
ra

nc
a 

I

|  M
ac

ab
uz

in
ho

 
|

I P
ar

qu
e R

ib
ei

ra
C

ac
ho

ei
ra

s d
e M

ac
ac

u
Fa

ze
nd

a F
or

ta
le

za
 

I

I F
az

en
da

 da
s G

ar
ra

fa
s 

I

Fa
ze

nd
a S

an
ta

 Fe
 

I

A
nd

ar
ai

 
I

M
as

co
te

 
I

[T
ir

ir
ic

a 
|

Po
nt

e B
A

-6
 

|

C
at

ag
ua

se
s 

I

[S
an

to
 A

nt
on

io
 d

e P
ad

ua
 

|

Fe
rt

em
 

I

Sa
nt

a R
os

a 
de

 Li
m

a 
I

Fa
ze

nd
a I

gu
ac

u 
I

Fa
ze

nd
a B

el
em

 
I

Po
rt

o C
ap

an
em

a 
I

Sa
lto

 C
at

ar
at

as
 

|

Po
rt

o 
A

m
az

on
as

 
I

[U
ni

ao
 da

 V
ito

ri
a 

I

Po
rt

o E
sp

er
an

ce
 

I

C
ac

ei
re

s 
I

Po
rt

o M
ur

tin
ho

 
|

U
H

E 
Ju

pi
a-

Ju
sa

nt
e-

JJ
U

 
|

Po
sa

da
s 

|

[S
al

to
 C

ar
lo

s B
ot

el
ho

 
|

Fa
ze

nd
a L

ar
an

ie
ir

as
 

|

I D
el

fin
o C

os
ta

 
I

Sa
o C

ar
lo

s 
I

Pe
rt

o d
e P

oc
on

e 
I

Ba
lsa

 do
 C

an
tu

Ri
ve

r
[R

io
G

av
ia

o
I R

io
 It

ap
ic

ur
u

| R
io

 It
ap

ic
ur

u 
I

I R
io

 J
ac

ui
pe

[R
io

 Ja
cu

ip
e

| R
io

 M
ac

ab
u

I R
io

 M
ac

ac
u

R
io

 M
ac

ac
u

| R
io

 M
am

bu
ca

ba
R

io
 M

am
bu

ca
ba

R
io

 P
ar

ag
ua

cu
 

I

R
io

 P
ar

ag
ua

cu
 

I

R
io

 P
ar

do
 

|

R
io

 P
oj

uc
a 

|

R
io

 P
oj

uc
a 

|

R
io

 P
om

ba
 

I

R
io

 P
om

ba
 

|

R
io

 S
an

to
 A

nt
on

io
 

I

I R
io

 S
er

gi
pe

 
I

R
io

U
na

 
|

R
io

 V
az

a-
Ba

rr
is 

|

| I
gu

ac
u 

|

Ig
ua

cu
 

|

Ig
ua

cu
 

|

Ig
ua

cu
 

|

Pa
ra

gu
ai

 
|

Pa
ra

gu
ai

 
|

Pa
ra

gu
ai

 
|

Pa
ra

na
 

I

1 P
ar

an
a 

|

I R
io

 A
gu

ap
ei

 
|

R
io

 A
iu

ru
oc

a 
|

R
io

A
nh

an
du

i 
|

R
io

A
pa

 
|

R
io

 B
en

to
 G

om
es

 
I

R
io

 C
an

tu

G
RD

C-
N

o.
| 365

22
10 O

00
o
CMin
CD
CO

| 365
20

39
| 365

20
68

I 365
20

65
| 365

29
10

 j
[ 365

29
55

 I
I 365

29
50

 |
| 365

29
85

 |
| 365

29
80

 |

O
CO
CMin
CD
CO

I 365
21

15
 |

| 365
23

20
 |

| 365
20

89
 |

| 365
20

80
 |

j 365
28

70
 |

I 365
28

79
 |

l 365
21

10
 |

|  365
20

10
 |

I 365
21

20
 |

36
52

05
0 |

I 366
48

04
 |

O
CD

CD
CD
CO

| 366
48

00
 l

CM
o
CD
^rco
CD
CO 36

67
02

0 |
I 36

66
05

0|
I 366

70
60

 |

O
o
CM
CD
CD
CO

! 326
45

00
 |

o
or-
CM
CD
CD
CO

! 366
09

00
 |

o
o
CO
CM
CD
CD
CO

O
o

CD
CD
CO

O
o
CO
CD
CD
CD
CO 36

63
55

0

U
pd

at
ed

| 15
.1

0.
19

96
| 15

.1
0.

19
96

| 15
.1

0.
19

96
[ 15

.1
0.

19
96

| 15
.1

0.
19

96
| 15

.1
0.

19
96

| 15
.1

0.
19

96
 |

| 15
.1

0.
19

96
| 15

.1
0.

19
96

 |
[1

5.
10

.1
99

6 |
[ 15

.1
0.

19
96

 |
15

.1
0.

19
96

 !
PT

5.
10

.1
99

6 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
15

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

I 
C

ou
nt

ry
iB

ra
zf

l 
|

iB
ra

zi
l 

|

38

Ta
bl

e:
 12



G
LO

B
A

L 
R

U
N

O
FF

 D
A

TA
 C

EN
TR

E 
(G

R
D

C
) 

ST
A

TI
O

N
 U

PD
A

TE

I n/N z 3 3 3 z 3 z 3 z z z Z z 3 z 3 z z z z 3 z z 3 z 3 Z z 3 Z z z 3

IA
I/Q 2 2 2 2 s 2

fro
m

-to
I 19

76
-1

98
0 I

19
56

-1
99

4
19

74
-1

99
1

| 19
67

-1
97

8 |
19

69
-1

97
8

[ 19
31

-1
99

1 I
| 19

64
-1

97
6 1

| 19
67

-1
99

1 I
19

77
-1

98
5

19
46

-1
98

4
| 19

71
-1

97
7 I

19
74

-1
99

1
19

53
-1

99
5 00

CD
i^r

CDCD 19
65

-1
97

8
19

77
-1

97
9

19
37

-1
99

1
I 19

30
-1

99
6 I

19
68

-1
97

8
19

60
-1

97
3

19
35

-1
98

8
19

68
-1

97
8

19
69

-1
99

5
19

78
-1

98
2

19
66

-1
98

3
I 19

69
-1

98
4

19
69

-1
97

8 CO

CD
i00

CD
CD 19

74
-1

98
8

19
69

-1
97

8
I 19

66
-1

97
8 I

I 19
31

-1
99

5 I
19

76
-1

99
6

St
at

io
n

Fl
or

 da
 Se

rr
a 

I

A
gu

as
 do

 V
er

e
Ba

rb
os

a  F
er

ra
z

Po
rt

o  
A

le
gr

e 
1

R
et

ir
o B

ig
ua

ca
l

A
nd

ir
a 

I

A
ba

ix
o B

ar
ra

 do
 R

io
 V

er
de

 |
Po

nt
e d

o G
oi

o B
an

g 
I

Po
rt

o F
el

ic
io

It
ut

in
ga

It
iq

ui
ra

 
|

N
ov

o P
or

to
 T

aq
ua

ra
Po

rt
o P

ar
ai

so
 d

o N
or

te
It

ai
ci

 
1

M
ir

an
da

M
oj

i-G
ua

cu
 II

Pa
du

a S
al

es
R

io
 N

eg
ro

Fa
ze

nd
a R

io
 N

eg
ro

Fa
ze

nd
a S

an
ta

 Fe
C

ha
ca

ra
 Sa

nt
an

a
Sa

o J
er

on
im

o
Ba

lsa
 S

an
ta

 M
ar

ia

00
1

LL
Q Po

nt
e S

ao
 Ba

rt
ol

om
eu

I G
en

er
al

 Sa
lq

ad
o

A
ci

m
a d

o C
or

re
go

 G
ra

nd
e

1 S
ao

 Jo
se

 do
 Bo

ri
re

u
It

aj
ub

a
En

tr
e R

io
s-

EN
R

C
ox

im
Ja

ta
iz

in
ho

Sa
nt

a C
ru

z d
o 

Ti
m

bo

Ri
ve

r
R

io
 C

ho
pi

m
R

io
 C

ho
pi

m
R

io
 C

or
um

ba
ta

i
R

io
 C

ui
ab

a 
1

R
io

 C
ui

ab
a

[R
io

 da
s C

in
za

s 
I

R
io

 do
s B

oi
s

R
io

 G
oi

o B
an

g
R

io
 G

ra
nd

e
R

io
 G

ra
nd

e
R

io
 Iti

qu
ir

a
R

io
 Iv

ai
R

io
 Iv

ai
R

io
 Ju

nd
ia

i 
|

R
io

 M
ir

an
da

R
io

 M
oj

i-G
ua

cu
R

io
 M

oj
i-G

ua
cu

R
io

 N
eg

ro
R

io
 N

eg
ro

R
io

 Pa
ra

na
ib

a
R

io
 Pe

ix
e

R
io

 Pi
qu

ir
i

R
io

 Pi
qu

ir
i

R
io

 Sa
o B

ar
to

lo
m

eu
R

io
 Sa

o B
ar

to
lo

m
eu

R
io

 Sa
o J

os
e d

os
 D

ou
ra

do
s

R
io

 Sa
o L

ou
re

nc
o

R
io

 Sa
o L

ou
re

nc
o

R
io

 Sa
pu

ca
i

R
io

 So
ro

ca
ba

R
io

 T
aq

ua
ri

 
|

R
io

 T
ib

aj
i

R
io

 T
im

bo

G
RD

C-
N

o.
I 366

41
02

 I
36

64
10

0 Oo
CDCO
CD
CD00

Oo
CD
CD
CD00 36

66
40

1 oo
CO00
CD
CD00

| 365
95

00
 |

[ 366
35

00
 |

36
61

10
5

36
61

10
9

36
66

25
0 |

36
63

65
0

36
63

65
5

36
61

70
0  |

36
67

20
0 Oo

CDo
CD
CD00

CNO
CDO
CD
CD
CO

10)o
CD

CD
CD00 36

67
10

0
36

59
00

9
36

60
73

0
36

66
20

0 Oo
CN00
CD
CD
CO 36

59
10

0
36

59
10

5
l 366

11
00

 |
36

66
50

0
36

66
50

5 |
36

60
70

0 | o
CD

S
CD00 36

67
30

0 |
36

63
70

0 | Oo
CD■'sf
CD
CD00

U
pd

at
ed

CD
CD
CD

Ö
§ 22

.1
0.

19
96

22
.1

0.
19

96
| 22

.1
0.

19
96

 |
22

.1
0.

19
96

| 22
.1

0.
19

96
 |

|  22
.1

0.
19

96
 |

j  22
.1

0.
19

96
 |

22
.1

0.
19

96
22

.1
0.

19
96

| 22
.1

0.
19

96
 |

22
.1

0.
19

96
22

.1
0.

19
96 CD

CD
CD

Ö
5

CD
CD
CD

Ö
§ 22

.1
0.

19
96

22
.1

0.
19

96
22

.1
0.

19
96

 |

CD
CD
CDT“
ö
5 22

.1
0.

19
96 CD

CD
CD

Ö
3

CD
CD
CD

Ö
3 22

.1
0.

19
96

22
.1

0.
19

96
22

.1
0.

19
96

22
.1

0.
19

96
 |

22
.1

0.
19

96
22

.1
0.

19
96

 |
22

.1
0.

19
96

 |
22

.1
0.

19
96

22
.1

0.
19

96
 |

22
.1

0.
19

96
 |

22
.1

0.
19

96

| 
C

ou
nt

ry
|B

ra
zi

f 
|

39

Ta
bl

e:
 13



G
LO

B
AL

 R
UN

O
FF

 D
A

TA
 C

EN
TR

E 
(G

R
D

C
) 

ST
A

TI
O

N 
U

PD
A

TE

I n/N 
l

2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3; 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

| D/M
 |

D Q Q Q Q Q D Q o Q D Q Q Q Q Q D Q D Q Q Q Q Q Q

I 
ia

i/q
ia

i/q

o
Eo

I 19
39

-1
98

6 I
| 19

55
-1

98
2 |

I 19
73

-1
98

5 I
I  19

39
-1

98
2 I

I 19
39

-1
98

9 I
I 19

51
-1

98
6 I

I  19
37

-1
97

9 I
I 19

69
-1

98
3 I

I 19
61

-1
97

9 I
19

30
-1

99
5

19
39

-1
99

5

I 19
89

-1
99

3 I
19

89
-1

99
3

I 19
89

-1
99

3 I
19

89
-1

99
2

19
89

-1
99

3
19

89
-1

99
1

19
89

-1
99

3
I 19

89
-1

99
3 |

19
89

-1
99

3
19

89
-1

99
3

I 19
89

-1
99

4 I
I 19

89
-1

99
0 I

19
89

-1
99

4
19

89
-1

99
5

19
89

-1
99

4
19

89
-1

99
4

I 19
89

-1
99

1 I
19

89
-1

99
4

I 19
89

-1
99

4 I
19

89
-1

99
4

19
89

-1
99

4  1
19

89
-1

99
3 I

19
89

-1
99

3 I
19

89
-1

99
4 I

19
89

-1
99

5 I $
CD
Y“

1o
CD
CD
T— 19

80
-1

99
4

| S
ta

tio
n 

I

iM
ar

ce
lin

o R
am

os
| P

as
so

 M
ar

ia
no

 Pi
nt

o

I P
as

so
 do

 C
ac

ao
I P

as
so

 C
ar

re
ir

o 
I

| B
lu

m
en

au
I B

ar
ra

 do
 A

cu
ng

ui
lJ

uq
ui

a 1
I P

as
so

 Li
nh

a d
o R

io
I P

as
so

 do
 Ri

ca
rd

o 
I

I B
al

sa
 do

 C
er

ro
 A

zu
l 

I

R
io

 d
o P

us
o 

|

Po
ro

g 
I

V
on

gu
da

 
I

K
od

in
a 

I

N
en

ko
sa

 
I

U
st

-P
in

eg
a 

I

K
ul

oy
 

I

M
al

on
iso

go
rs

ka
ya

Ig
um

no
vo

 
I

V
ol

ok
ov

ay
a

O
ks

in
o 

|

Sa
le

kh
ar

d 
I

e
=3

-Q

£03c/) Si
do

ro
vs

k
Ig

ar
ka

K
us

ur
 

I

I S
to

ib
 

I

I K
ha

ta
ng

a 
I

Sa
sk

yl
ak

h 
|

iS
uk

ha
na

 
I

U
bi

le
yn

ay
a 

|

o
§O)
c
oi—
o
> A

nd
ru

sh
ki

no
 

|

N
am

u 
|

K
ol

ym
sk

ay
a 

|

Pa
lja

va
am

 
|

K
ou

to
 A

m
on

t 
1

A
ni

as
su

e

| R
iv

er
 

|

lll
ru

gu
ai

 
|

iR
io

lb
ic

ui

| R
io

 C
am

aq
ua

| R
io

 C
ar

re
ir

o
| R

io
 Ita

ja
i-A

cu
iR

io
Ju

qu
ia

IR
io

Ju
qu

ia
| R

io
 Pa

rd
o

| R
io

 Pi
ra

tin
i

| R
io

 Ri
be

ir
a d

o I
gu

ap
e

| R
io

 T
ub

ar
ao

I O
ne

ga
V

on
gu

da
 

|

K
od

in
a

[N
en

ko
sa

 
I

N
or

th
er

n D
vi

na
 

I

| K
ul

oy
 

I

M
ez

en
 

|

03N
0CL Pe

sh
a 

|

Pe
ch

or
a 

l

O
b 

|

3
Q. iT

az
 

I

Y
en

ise
i 

|

Le
na

 
|

Le
na

 
|

K
ha

ta
ng

a 
|

A
na

ba
r 

|

O
le

ne
k 

|

Y
an

a 
|

In
di

gi
rk

a 
|

A
la

ze
ja

 
|

>
ooE
O K

ol
ym

a 
|

Pa
lja

va
am

 
|

Ba
go

e 
|

0
o
£

oO

| G
R

D
C

-N
o. 8

O)CO
CD
CO

| 366
96

00

| 365
37

10
| 365

36
20

| 365
33

52
| 365

31
80

| 365
31

81
 i

| 365
35

50
 !

| 365
38

10
 !

| 365
31

10
 |

| 365
34

50

| 697
01

00
 |

| 697
01

50
 |

| 697
01

20
 |

| 697
17

50
 |

| 697
02

50
 |

| 697
05

50
 |

| 697
05

00
 |

| 697
05

60
 |

| 697
06

30
 |

| 697
07

10
 |

! 291
26

00
 |

29
99

50
0 |

i 299
92

50
 |

! 290
91

50
 |

29
03

42
0 |

29
03

43
0 |

29
99

85
0 ]

29
03

15
0 |

29
99

92
0 |

29
98

11
0 |

29
98

40
0 |

29
98

45
0 |

29
98

15
0 |

29
98

51
0 |

29
98

80
0 |

14
34

82
0 |

14
28

40
0

| Upd
at

ed
| 22

.1
0.

19
96

| 22
.1

0.
19

96

| 22
.1

0.
19

96
| 22

.1
0.

19
96

 !
| 22

.1
0.

19
96

 I
| 22

.1
0.

19
96

| 22
.1

0.
19

96
 i

| 22
.1

0.
19

96
 |

| 22
.1

0.
19

96
 |

| 22
.1

0.
19

96
 |

| 22
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

[ 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

I 29
.1

0.
19

96
 |

| 29
.1

0.
19

96
 |

| 2
9.

10
.1

99
6 |

! 2
9.

10
.1

99
6 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

29
.1

0.
19

96
 |

21
.1

1.
19

96
 |

21
.1

1.
19

68
 |

I 
C

ou
nt

ry
fB

ra
zi

l

jB
ra

zi
l

(R
us

sia
n F

ed
er

at
io

n |

|C
ot

e d
'lv

oi
re

 
|

40

Ta
bl

e:
 14



Annex 2

Data Requests 1997
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DATA REQUEST 1996

REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Aarup, Th. 40 Holworthy Street 
Cambridge, MA 02138
USA

UK Rivers: Thames, Wasj,
Humber, Tees, Tane and Forth; 
Rivers from the Western part of 
Denmark

Dissertation on Regional
Hydrology

Amt für Wehrgeophysik (Army 
Geophysical Survey), Traben- 
Trarbach, Germany

Nile at Karthoum (only MQ) General regional Information

Arestizabal, E. P.
c/o. State Hydrometeorogical Insitute
St. Petersburg
Russian Federation

Data of the Station Greenville, 
Mississippi

Graduation project: Hydrological 
foundation of horizontal drilling 
methods for river Crossing 
pipelines

Arnaud, D.
Berthouville, France

GRDC - catalogue Research on global water 
resources

Arora, V.
Dept. of Civil and Environ. University 
of Melbourne
Parkville, VIC, Australia

Discharge data for the Amazonas 
River basin

Regional hydrological studies

Ballisoy, N.
Bodenkundliches Institut Bonn
Bonn, Germany

Data for Rivers in West Turkey Study on climate changes as a 
result of rain erosivity in West 
Turkey

Bauwens, W,
Vrije Universiteit Brussel
Laboratory of Hydrology
Brussel, Belgium

GRDC catalogue Thesis research in water resources 
of the Zambesi river basin

Becker, P.
Battelle Marine
Science Laboratory

Discharge data for the Yalu 
(Ammok) River
GRDC catalogue

PhD thesis: The effect of arctic 
river hydrological cycles on arctic 
ocean circulation

Berg, van den J.H.
Department of Physical Geography 
University Utrecht, Netherland

Data of the Allier river, France Research project concerning the 
morphology and morphodynamics 
of the Allier river

Bezanson, D.
Westlake Drive
Austin, Texas, U.S.A.

GRDC catalogue
GRDC report No. 5

Research on hydrological regimes 
of the worid's largest river basins

Bhatia, R.
International Irrigation Management 
Institute Colombo, Sri Lanka

GRDC Information,
GRDC - catalogue

Agricultural research, analysis of 
water resource Systems, 
publication of world water dataset

Birkett, Ch.
Mullard Space Science Laobratory 
Department of Space and Climate 
Physics
University College London, U.K.

GRDC catalogue-extract
General Information

Satellite remote sensing measure- 
mets
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Bishop, G.
Anteon Corps of the United States 
Environmental Protection Agency 
Corvallis, Oregon, U.S.A.

GRDC information Test of runoff mapping methods 
for varios areas of the world

Bouhia, H.
Harvard University
Devision of Applied Sciences 
Cambridge, Mass., U.S.A.

GRDC information Rainfall runoff analysis of major 
selected rivers

Bound, A.J.
Mullard Space Science Laboratory 
Department of Space and Climate 
Physics
University College
London, U.K.

Streamflow data of Sudan,
GRDC information,
Flow data of the White Nile

Studies about the Sudan Marshes

Brandt, R.
GKSS Research Center
BALTEX
Geesthacht, Germany

GRDC catalogue General information

Brigham, L.W.
Scott Polar Research Institute
University of Cambridge, U.K.

Data for the Laptev Sea and the
Lena River

Research on the sea ice conditions 
and ocean processes of the Laptev 
Sea

Calkins, D.
Geological Science Division 
USACRREL
Hanover, NH, U.S.A.

Sava River Basin, Croatia US Army Cold Region project in 
Croatia

Charbonier, F.
MFIA - Hydrology Division
J. Herrera y Reisig 564
Montevideo, Uruguay

GRDC catalogue Interdecadal variability of the 
runoff and its relation with Pacific 
Ocean temperature

Cluis, D.
Institut national de la recherche 
scientifique
Universite de Quebec
Quebec, Canada

GRDC catalogue
GRDC information

General information

Cullen, H.
Columbia University
Dpt. Geological Sciences
Lamont Campus, U.S.A.

Runoff data of Tigris and
Euphrates Rivers

General information

Demaree, G.
Koninklijk Meteorologisch Institut 
van Belgie
Brussel, Beige

Data of the Station Rees at the
Rhine river

Studies on dynamical climatology

Dettinger, M.
U.S. Geological Survey
San Diego CA, U.S.A.

GRDC information
GRDC catalogue

General information
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Dibi, P.
University of Oklahoma
Dept. of Geography
Norman, Oklahoma, U.S.A.

GRDC catalogue Atmosphere/Surface parameter 
evolutions and interaction over
Ivory Coast, West Africa

Diehl, A.
Linden, Germany

Discharge data of the Yangtze
Kiang river in China

PhD thesis about hydrological 
regime of the Yangtze River

Dixon, J.M.
Institute of Hydrology
Wallingford OX U.K.

Data of the rivers: Weser, Elbe, 
Maas, Vaenern-Goeta, Escault,
Ems at Versen

FRIEND Project
European Water Archive

Dobrovolsky, S.
NASA Goddard Space Flight Center 
Greenbelt, MD, U.S.A.

GRDC - catalogue
GRDC Information

General information

Dokoubou, J.R.
Institute of Hydrometeorology
St. Petersburg

Data of rivers of Central Africa Regional hydrological studies

Döll, P.
Wissenschaftliches Zentrum für 
Umweltsystemforschung
Kassel, Germany

Discharge data worldwide
GRDC information
GRDC report No. 10

Global model of water availability

Douville, H.
CNRM/GMGEC/UDC
Toulouse / France

Report No. 5 GEWEX Global Soll Wetness 
Project

Ducharne, A.
Labortoire de Meteorologie
Dynamique
Ecole Normale Superieure
Paris, France

GRDC report No. 10
GRDC information, leaflet
River discharge data of 58 stations

Forcing an hydrologic model with 
the Continental water fluxes of an 
atmospheric general circulation 
model

Dümenil, L.
Max Planck Institut für Meteorologie 
Hamburg, Germany

GRDC catalogue General information

Eltahier, E.
Massachusetts Institute of Technology 
Parsons Laboratory
Cambridge, MA, U.S.A.

GRDC report No. 10 Information on global freshwater 
fluxes

Epstein, D.
Battelle Pacific Northwest National 
Laboratory
Richland, WA, U.S.A.

GRDC information General information

Evans, J.
Centre for Resource Environmental 
Studies
Australien National University
Canberra, Australia

Discharge data of rivers in the Ping 
basin, Upper Chao Phraya,
Thailand

Project on integrated water 
resource assessment for 
sustainable management

Friederich
Amt für Land- und Wasserwirtschaft 
Kiel, Germ an v

Data of 11 rivers flowing into the 
Baltic Sea

Study of the water pollution loads 
of the Baltic Sea
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Genta, J.L.
Instituto de Mecanica de los Fluidos e 
Ingnieria Ambiental (IMFIA) 
Montevideo, Uruguay

Discharge data for 13 rivers Study of climate variability in 
Southeastern South America

Goosse, H.
Universite Catholique de Louvain 
Institut d "Astronomie et de
Geophysiqze G, Lemaitre
Louvain-la Neuve, Belgium

GRDC report No. 10
169 data in digitized form

Global coupled ice-ocean model

Hagemann, St.
Max-Planck-Institut für Meteorologie 
Hamburg, Germany

Data for selected rivers of Africa, 
Asia, North and Central America, 
South West Pacific and Europe

Validation of global circulation 
models

Haller, W.T.
University of Florida
Institute of Food and Agricultural 
Sciences
Gainsville, FL, U.S.A

Discharge data for the White and 
Blue Nile River and for stations of 
the Jebel Aulia Dam, Aswan Dam 
and Dongola

Prediction of aquatic plant 
interference with hydroelectric 
production

Helbig, A.
Universität Trier
FB VI Geographie/Geowissenschaften 
Germany

Discharge data of the rivers: Lena, 
Jana, Olenyok, Aldan

Study of ice conditions of the 
Laptev-Sea in relation to the 
discharge data of rivers flowing 
into the Laptev-Sea

Hietala, K.
Scott Polar Research Institute
University of Cambridge
United Kingdom

First and second ACSYS interim 
report

PhD thesis about freshwater 
budget of the Arctic Ocean

Hoff, H.
IGBP-B AHC Core Project Office 
Institut for Climate Impact Research 
Potsdam, Germany

Discharge data for the Amazone 
river basin
GRDC catalogue

River basin study

Holland, D.M.
Lamont-Dohery Earth Observatory 
of Columbia University
Palisades, NY, U.S.A.

Two ACSYS Interim Reports, 
Runoff-data of the Arctic rivers

Investigation of the effect of rivers 
on the circulation of the Arctic
Ocean and Sea ice using a 
regional coupled atmosphere-ice 
ocean numerical model

Horton, R.
Center for Environmental Research 
and Conservation
Columbia University in the City of
New York, U.S.A.

GRDC catalogue of South-East 
Asian discharge data

Integrated assessment of ENSO- 
related effects in Indonesia

Isemer
GKSS-Forschungszentrum
Baltex-Sekretariat
Geesthacht, Germany

GRDC catalogue General Information, contribution 
to BALTEX-project

Jacobs, N.
University of Utrecht
Faculty of Geographical Sciences 
Netherland

Data of the Elbe River stations Hydrological model for the Elbe 
River
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Jakobsen, F.
Danish Hydraulic Institute
Horsholm, Denmark

Data of river discharges of the 
German Bight

DYNOCS
Dynamic of connecting seas. A 
MAST II research project

James, R.
Bureau of Meteorology
Melbourne, Victoria, Australia

GRDC catalogue General information

Jennerjahn, T.
Universität Hamburg
Institut für Biogeochemie und 
Meereschemie
Hamburg, Germany

GRDC catalogue
Discharge data of 28 selected 
rivers from Europe, North and 
Southeast Asia, North and Central 
America, Brazil, India and Asia

Biogeochemical research on rivers

Jiabin, Zh.
Institute of Atmospheric Physics
Chinese Academy of Sciences
Beijing, China

Global Datasets of selected rivers Study on the global change of 
runoff data

Jilk, H,
Schwäbisch Hall, Germany

Discharge data of European rivers General information

Kaczmarek, Zd.
Institute of Geophysics
Warsaw, Poland

Discharge data for rivers in China, 
Korea, Pakistan and India

Research project on impact of 
climate change in Southeast Asia

Kakuta, S.
Ocean Research Department
Japan Marine Science and Technology 
Center
Yokosuka, Japan

Two ACSYS Interim Reports, 
Runoff-data of the Arctic rivers 
Mackenzie, Kolyma, Indigirka,
Lena, Ktuy, Yenisei, Ob, Pechora 
and Sev. Dvina

Arctic ocean model study

Karim, A.
Department of Geology
University of Ottawa
Ottawa ON, Canada

Discharge data for Indus River and 
its tributaries
GRDC information

Major elements and stable 
isotopes: PhD thesis on the Indus 
River

Kassian, A.G.
Cowes
Isle of Wight, U.K.

GRDC information,
GRDC Report No. 9

PhD. Thesis: A political history of 
the hydropolitics of the Euphrates- 
Tigris Rivers basin

Killingtveit, A,
Centre for Environment and 
Development
Drag voll, Norway

GRDC information on the ACSYS 
project

Educational course in Arctic water 
mangement

Kleeschulte, St.
G.LM. - Geographie Information 
Management SQ
Luxembourg

GRDC catalogue General information

Kubota, J.
Department of Forest Science
Tokyo University of Agriculture and 
Technology

GRDC catalogue General information
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Lohmann, D.
Institut for Atmospheric Physics 
Geesthacht, Germany

Discharge data of rivers, flowing 
into the Baltic Sea

Validation of atmospheric models 
of the BALTEN project

Maidment, D. R.
Center for Research in Water
Resources
University of Texas
Austin, U.S.A.

Discharge data for 161 stations Fresh water fluxes into the Ocean

Mamaev
Coastal Research Center
Woods Hole Oceanographic
Institution
Woods Hole, MA, U.S.A.

Discharge data for rivers: Danube, 
Dniepr, Dniestr, Southern Bug,
Don, Rioni, Sakaria, Kizil-Irmak, 
Kamchia

Research on the rising sea-level in 
the Black Sea

Marsh, T.
Institute of Hydrology
Wallingford, Oxfordshire, U.K.

Discharge data of the rivers:
Blu Nile at Khartoum; Columbia 
River at Dalles, Oregon; 
Susquehanna at Harrisberg, Pa; St. 
Mary's River at Saulte St. Marie; 
Avoca River at Coonooer

Publication of the second edition 
of "Hydrometry - Principles and 
Practices"

Martin, S.
University of Washington
School Oceanography
Seattle, WA, U.S.A.

Update of Arctic River information Arctic research

Maruyama, M.
Forest Resources Utilization
Laboratory
School of Agricultural Sciences 
Chikusa-ku, Nagoya, Japan

Discharge data from Brazilian 
rivers including Rodonia State

The impact of deforestation in 
Brazilian Amazonia: large-scale 
clearance in Rondonia State

Maus, S.
Norsk Polarinstitut
Oslo, Norway

GRDC Catalogue
Discharge data from different 
rivers flowing into the Barents Sea

Transformation of water in the 
Barents Sea and the influence of 
the climatical variability

Maus, S.
Havforskningsinstitutt
Bergen, Norway

Discharge data of rivers draining 
into Arctic oceans

ACSYS -Project
Water transformation and the 
variability of climate change in 
the Barents Sea region

Mcphail, N.
Drainage Department of Abozzdford 
Vancouver, Canada

GRDC Catalogue
GRDC information

Creation of a database for 
precipitation and discharge

Milliman, J.
School of Marine Science
The College of William and Mary 
Cloucester Point, VA, U.S.A.

Discharge data from several major 
rivers draining into the Western 
Mediteranean

Studies of the late 20th Century 
changes in the Western
Mediterranean oceanic climate 
due to decrease fluvial input
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Milly, P.C.D.
Geophysical Fluid Dynamics
Laboratory
U.S. Department of
Commerce/NOAA
Princeton, NJ, U.S.A.

GRDC Information
GRDC catalogue
Report No. 10
Update of earlier requested data 
Discharge data from 43 stations 
from various river basins

Observed and modeled variations 
of annual discharge from large 
river basins

Oki, T.
Goddard Space Flight Center
Greenbelt, MD 20771, U.S.A.

200 river discharge stations 
worldwide

Global modeling of theWorld
Water Balance

Oki, T.
Goddard Space Flight Centre
Greenbelt, MD, U.S.A.

Data of about 180 stations of 
varios river basins

Validation of ISLSCP global soil 
moisture project under GEWEX 
and the longterm Variation of 
global runoff

Pasenau, H.
PROJETO FEEMA - GTZ
Controle Ambiental no Estado do Rio 
de Janeiro, Brazil

Discharge data of Rio Sao
Francisco

Sedimentological and geophysical 
investigations on the Continental 
margin off the Sao Francisco river

Pasenau, H.
GTZ Feema BZ
Brazil

Discharge data of the Paraiba do
Sul River and others

Enviromental monitoring

Paturel, J.E.
ORSTOM
Cidex
Abidjan , Cote dlvore

Discharge data of Rivers in West- 
and Central Africa

Study on climatic variability in
West and Central Africa

Pelt
GEC - Geneva Executive Center 
Chatelain, Geneva, Switzerland

GRDC catalogue, policy guidelines 
for data distribution

Update of the Meta-Data guide 
related to natural hazards

Plessis, S.C.du
CORPORATE HYDRO &
WATER CONSULTANT
ESKOM Generation Department

Discharge data for rivers in 
Mosambique

Study of possibilities for drinking 
water supply in Mosambique

Portis, D.
University of Illinois

35 ACSYS stations Verification of P-E for 
atmospheric models

Potier, M.
ORSTOM / HEA
Montpellier cedex, France

GRDC information
GRDC catalogue
GRDC leaflet

Studies of pelagic fish populations 
of the Java Sea, Indonesia

Rodgers, Dr. K.
Columbia University "s
Lamont Doherty Earth Oberservatory

GRDC information Ocean circulation model

Sauerborn, P.
Seminar für Geographie und ihre 
Didaktik
Köln, Germanv

River discharge data from
Germany

Study on anthropogenic induced 
climate change
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REQUEST MADE BY (NAME, 
COUNTRY)

COUNTRY OR RIVER, FOR 
WHICH DATA ARE 
REQUESTED

PURPOSE OF DATA USE

Sharma, A.A.L.
Director of Research Studies
M.V.P. Colony
Visakhapatnam 530 017, India

GRDC information
GRDC reports and brochures
GRDC catalogue

Survey of literature on river flows 
into the World Oceans

Sipes, J.L.
University of Oklahoma
College of Architecture
Norman, Oklahoma, U.S.A.

GRDC catalogue
GRDC information, brochure

Article for Landscape
Architecture magazine about use 
of Computer technology in 
irrigation design and water 
management

Stansfield, K.
University of Victoria
School of Earth and Ocean Sciences 
Victoria, B.C., Canada

GRDC catalogue Access to river runoff data for 
Thailand, Vietnam and Malaysia

Syvitski, J.
Institute of Arctic and Alpine
Research
University of Colorado
Boulder, Colorado, U.S.A.

Arctic Sea Climate research in connection 
with the ten largest Arctic rivers

Vargiamidis, G.
Thessaloniki, Greece

Catalogue information of Greek 
rivers

N.N.

Wendland, F.
Forschungszentrum Jülich
Jülich, Germany

General information Kleinmaßstäbliche flächendif
ferenzierte Klassifizierung des 
Wasserhaushalts im Elbeeinzugs
gebiet

Wiley, A.
U.S. Army Topographie Engineering 
Centre
Alexandra, VA, U.S.A

All rivers of Ecuador Water resources appraisal

Woerden, J. van
Rijksinstituut voor Volksgezondheit 
en Milieuhygiene (RIVM)
Bilthoven, Netherland

Discharge data of 37 stations UNEP Global outlook project

Xiaoyang, Z.
Department of Geography
King's College London
London, U.K.

GRDC information
GRDC catalogue
Status report

Modeling of soil erosion at a 
global scale

Xue, Y.
Centre for Ocean-Land-Atmosphere 
Studies
Calverton MD, U.S.A.

Discharge data of different
African rivers

GCM modeling study on the 
ground water balance and use of 
observed large scale discharge 
data to validate the model

Zhang, H.-M
FORD 0230
Scrippps Institution of Oceanography 
University of California, San Diego
La Jolla, CA. USA

GRDC catalogue
Mean runoff data of the rivers: 
Seween, Irrawaddy, Brahma-putra, 
Ganges, Brahmani, Mahanadi, 
Godavari

Fresh water budget for the Indian 
Ocean
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Annex 3

Proposed Agreement of Participation between GHP and
GRDC/GPCC
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4.4 Global Runoff Data Centre (GRDQ and Global Precipitation Climatology Centre (GPCQ

The GRDC and GPCC provide essential contributions to the CSEs. The GHP therefore 
agreed that representatives of the GRDC and GPCC should become ex officio members of the 
GHP. Although there has been a general agreement for these centres to take action to assist the 
CSEs in the assembly of global runoff and precipitation datasets the GHP raised concern that 
the linkages between CSEs and the two global data Centers were not functioning as efficiently 
as they could. As a result an agreement of participation was developed between the GHP and 
the GRDC and GPCC.

PROPOSED AGREEMENT OF PARTICIPATION BETWEEN GHP AND GRDC/GPCC

TITLE:

GEWEX/GHP - GRDC and GPCC Scientific Collaboration in Hydrological 
Dataset Development

INTRODUCTION:

It is necessary that GPCC and GRDC remain quasi-operational providers of 
global surface water budget information for the WCRP. The Centres are 
interested, however, in the research results, methodologies and regional data sets 
which the GHP Controls through the CSEs. The GHP can in turn benefit from 
specialized analyses and, where appropriate, data sets to assist them in meeting 
their research objectives.

AREAS OF COLLABORATION:

Undertake some joint initiatives of mutual benefit.

Coordinate contributions to the global observing Systems (e.g., GCOS and GTOS)

Development of a near real-time global monitoring network for surface water 
budget parameters.

RESPONSIBILITIES:

CSEs Will -

provide regional data sets or meta data on data sets (precipitation, runoff) to the 
Centers.

facilitate the acquisition of the data and the establishment of linkages with the 
regional/national data providers.

document cases where use of streamtlow data has had an impact on regional 
water resources studies.
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GRDC and GPCC Will -

Will provide special analyses to the CS Es that relate to hydroclimatologies of the 
various CSEs, statistics showing the in-month variability of precipitation and 
runoff, and the application of gridded data sets.

APPROACH:

Build on the informal linkages already established between GHP and the Centres 
to undertake joint projects of mutual interest such as

the independent validation of GPCC/ GPCP products.
the development of new methods for correcting precipitation (systematic
measurement errors).
the use of models to interpolate between stations thereby accounting for the 
effects of orography, etc.
techniques for transferring hydrological models from one area tö other more 
data-sparse land areas.
techniques for using streamflow data to calibrate precipitation measurements. 

SPECIFIC ACTIONS:

CSEs will confirm that data flows from their countries to the Centers are working 
or take action by the end of 1996 to ensure that interactions are underway.

Individual CSEs will contact the Centres, by the end of 1996, with documented 
cases where use of streamflow data has had an impact on regional water resources 
studies.
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Annex 4

Public Relation
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Annex 5

Letter of the Secretary-General of WMO
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ORGANISATION METEOROLOGIQUE MONDIALE WORLD METEOROLOGICAL ORGANIZATION

Telephone: National_____ (022) 730 81 11
International+ 41 22 730 81 11

Telegrammes: METEOMOND GENEVE 
Telex: 41 4199 0MMCH
Facsimile: 41 22 734 23 26

t

SECRETARIAT
GENEVE - Suisse

41, av. Giuseppe-Motta 
Gase postale N° 2300 
CH -1211 Geneve 2

Our ref.: H/GRDC GENEVA, 22 July 1996

Annexes: 2

Subject: Global Runoff Data Centre (GRDC)

Action required: Support to GRDC

Dear Sir/Madam,

In the early 1980s, WMO received from Member countries a set of runoff data for the years 
1978-1980 as a contribution to the set of data being assembled for the First Global Experiment of 
the Global Atmospheric Research Programme. These data were compiled into a formal data-set at 
the University of Munich, Germany, and were transferred, in 1987, to the Federal Institute of 
Hydrology in Koblenz, where they formed the basis of the Global Runoff Data Centre (GRDC). 
Formally established under the auspices of WMO, the GRDC was officially opened on 
14 November 1988.

A Steering Committee for the GRDC was established in 1993 to provide advice to the 
Centre and review its activities. Its composition includes senior German experts and repräsentatives 
of WMO, UNEP, WHO, UNESCO, the World Bank and ICSU. Thus it recognizes the contribution that 
Germany makes to the running of the Centre, whilst at the same time ensures that the latter 
responds to the needs of the international community for hydrological data.

In June last year, Twelfth WMO Congress noted that the GRDC was being recognized 
increasingly as an important global source of data on river flow. It expressed its appreciation of the 
generous support provided to the GRDC by Germany and adopted Resolution 21 (Cg-Xll) - Global 
Runoff Data Centre, a copy of which is attached for your information.

GRDC has recently issued the enclosed brochure, which is currently available in English 
only. I am enclosing two copies for your information and for onward transmission to other national 
and regional agencies which you consider might be interested in making use of the Centre and, in 
particular, working to support it. If you can make use of additional copies of the brochure, please 
write to the WMO Secretariat or directly to GRDC in Koblenz and we will try to arrange for you to 
receive the number you require.

To: Permanent Representatives (or Directors of Meteorological or Hydrometeorological Services) of
MembersofWMO (PR-5270)
Hydrological Advisers to Permanent Representatives 

cc: Members of the WMO Commission for Hydrology (for information)
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In this regard, it is relevant to note that the tenth session of the Commission for Hydrology 
will be held in .Koblenz from 2 to 12 December 1996 and all delegates to the session will be able to 
obtain first-hand experience of the work of the Centre.

The value of the GRDC is directly dependent on the data that it holds and for that it relies 
on those national and regional agencies which collect and compile sets of runoff data to make them 
available to the Centre. GRDC regularly sends out requests for such data and, on occasion, I also 
issue such requests. To quote the words of Resolution 21 (Cg-Xll), I would strongly "encourage 
Members to support the GRDC through the provision of the hydrological data and related 
Information that it needs."

The Centre also relies on the resources that Germany has so generously provided, 
augmented by a limited amount of funds that WMO and WHO have been able to make available. It 
is clearthat, with more staff and more resources in general, GRDC could greatly enhance the Services 
that it provides. It is worth mentioning that the secondment of a staff member with supporting 
finance for a few months would also provide the person concerned with valuable experience. To 
quote Resolution 21 (Cg-Xll) again, Members are encouraged "to consider also providing support to 
the Centre in the form of staff, funding, and other resources".

I would urge you to respond positively to this call by Congress for support to the Global 
Runoff Data Centre.

Yours faithfully,
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H/GRDC, ANNEX I

RESOLUTION 21 (Cg-XII)

GLOIIAL UUNOFF DATA CENTRE (GRDC)

'IIIK (:oN( IlM-'SS,
Nohng:
(1) That the (iKDC has its orif;iris in Support lo thc VVCRP 

«me! to .stutlies ul lar^e-scalc hyiliological |)rocessc.s/
(2) The ^cnerous Support that has been provldeil by 

(»ermany over many years for thc establishment and 
m.iintcnnncc of thc Centre,

(3) That thc GRDC is now wklely-recognized as thc princi- 
pal sourcc of global data on river tlows, providin^ an 
cffcctivc Service to an incrensing ränge of users,

(4) ’lhat thc C'entre already cooperates ln a number of 
major international projects,

(5) That tbrougb its Resolution 11 (KC-XLV) — Report of 
thc ninth scssion of tbe Commission for Hydrology, 
tbc l-xecutive Countil bad approved Recommendation 
2 (CI ly-IX) — Support to global data centres,

CONSIDF.RINC:

(1) '1 bat new and increased demamts are now being put on
tbc Centre, in particular in relalion lo tbe global asscss- 
ment of tbc worlcTs water rcsources recjuestetl by tbc 
secoml scssion of tbc United Nations Commission on 
Sustainable Development (1994), tbe need for a global 
data centre in relalion to WI1YCOS, and for various 
climate studles,

(2) Thal the Centre will need considerably more rcsources 
if it is to meet diese new demands effectively, 

IlitcouNiziNC that tbe GRDC is a major component of 
WMO's 11VVRR, serving also die VVCRR and ollier program- 
mes of tbe Organization, 
lin< :ouua <; !•:.? M em 1 >e rs:
(1) To support tbe GRDC tbrougb tbe Provision of tbe 

bydrologica! data and related Information that it 
needs, including tbrougb die regional componenls ol 
WIIYCOS;

(2) To conskler also providing support to tbe Centre in tbe 
form of staff, fuuding, and other rcsources;

UE<t(Jicvi'S tbe jiresirlent of tbe Commission for Hydrology to 
ensure that tbe Commission provides die GRDC with tbe 
scientific and teüinical ailvice that it requires;
Hkquesis tbe Secretary-Gencrai:
(1) To invile otber international organizatious to cooper- 

ale with tbe (iRDC, to makc use of the Services that it 
offers and to contrihutc both data and otber rcsources 
in support of its operalions;

(2) To provide all possible support to tbe GRDC from avail- 
able rcsources and to seek additional rcsouiccs for tbis 
purpose from external sources.

59



Annex 6

List of GRDC Reports
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Reference of GRDC Reports

Report No. 1
(May 1993)

Second Workshop on the Global Runoff Data Centre, Koblenz, 
Germany, 15 - 17 June, 1992.

Report No. 2
(May 1993)

Dokumentation bestehender Algorithmen zur Übertragung von 
Abflußwerten auf Gitternetze. (Incl. abtract in English by the
GRDC: Documentation of existing algorithms for transformation 
of runoff data to grid cells) by G.C. Wollenweber.

Report No. 3
(June 1993)

GRDC - Status Report 1992.

Report No. 4
(June 1994)

GRDC - Status Report 1993.

Report No. 5 Hydrological Regimes of the Largest Rivers in the World -
(November 1994) A Compilation of the GRDC Database

Report No. 6
(December 1994)

Report of the First Meeting of the GRDC Steering Committee, 
Koblenz, Germany, June 20-21, 1994.

Report No. 7
(June 1995)

GRDC - Status Report 1994.

Report No. 8
(July 1995)

First Interim Report on the Arctic River Database for the
Arctic Climate System Study (ACSYS).

Report No. 9
(August 1995)

Report of the Second Meeting of the GRDC Steering Committee, 
Koblenz, Germany, June 27 - 28.

Report No. 10
(March 1996)

Freshwater Fluxes from Continents into the World Oceans based on 
Data of the Global Runoff Data Base.

Report No. 11
(April 1996)

GRDC - Status Report 1995.

Report No. 12
(June 1996)

Second Interim Report on the Arctic River Database for the
Arctic Climate System Study (ACSYS).

Report No. 13
(Februray 1997)

GRDC Status Report 1996

Report No. 14
(February 1997)

The use of GRDC - information
Review of data use 1993/1994. Status: January 1997


