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Overview

• Why River Discharge data globally?

• GRDC and problems with data accessibility (less, but 
also, availability) 

• Global Terrestrial Network for Hydrology (GTN-H) and  
for River Discharge (GTN-R)

• Need for an improved global data infrastructure, 
including standardised metadata management 
(=library catalogue)
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(not only) Hydrologists have questions...

...among other related to the following aspects of
Disaster mitigation  / risk management:

• Intensity or frequency of floods and droughts

• Impact of global change / climate change and variability

• Water resources availability and use 
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(not only) Hydrologists have questions...

...but these cannot always satisfactorily be answered  
on a local or regional scales

=> In order to arrive at improved predictions the phenomena 
have to be examined in their global context!
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Is the global hydrological cycle accelerating ?

There is yet no evidence for a significant global trend over 
the last 20 years, but regional anomalies occur.

• How are regional trends distributed ?

• What is the human influence ?

• Will intensity or frequency of extremes increase ?
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Understanding the Complex System Earth
• highly interacting processes of various domains
• feedback cycles at various scales
• complex geometry 
• past: separately studied by individual disciplines, 

concentrating on their “sphere” and viewpoint/scale, e.g. 
» atmosphere
» oceanosphere 
» biosphere
» pedosphere
» hydrosphere

• today: ever increasing efforts for further integrated view
» increasing computer & network power
» new types of observations (satellites, in situ)
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WCRP current major projects

GEWEX 1988 →

SPARC  1992→

CLIVAR  1995 →

CliC 2000 →

ACSYS 1994–2003

International Satellite Land 
Surface Climatology Project 
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The Global Runoff Data Centre...

operates under the auspices of  the                             
World Meteorological Organization  

on the advice of an 
International Steering Committee

with the financial support of the 
Federal Republic of Germany

within the premises of the
Federal Institute of Hydrology
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The main objective of the GRDC...

Acceleration of data and information 
flow
by

collection and dissemination of 
discharge data

107.5719250606 
1200 93.0119
250607

“Data  pump”

supported by 
WMO Resolutions 
21 (Cg XII, 1995) 
25 (Cg XIII, 1999)
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7201  GRDC Discharge Data Stations

7201 stations (monthly discharge data including data derived from daily discharge data)

GRDC Stations
Status: December 2004

Time Series End
< 1970

1971 - 1975
1976 - 1980
1981 - 1985
1986 - 1990
1991 - 1995
1996 - 2000

> 2000
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GRDC Data Product: Estimate of Long Term Mean Annual 
Freshwater Surface Water Fluxes into the World Oceans
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GRDC Data Product: Estimate of Long Term Mean Annual 
Freshwater Surface Water Fluxes into the World Oceans

But multifold problems on availability and access to hydrological data remain:
• Inadequate exchange of available data political problems
• Fragmented, not standardised data holdings technological problems
• Lag time in data processing and provision organisational problems
• Declining networks financial problems
• Quality of data scientific problems

Desired by research community: higher temporal resolution:
• Long term monthly mean
• Time series of annual means
• Time series of monthly means
• Near real time estimates

This inevitably requires:
• better global coverage with discharge stations
• more up-to-date data

Need urgently       
to be tackled by  
the international 
community
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Increase of GRDC Data (Station-Years) 

Increase of GRDC stations 1993-2004 and decadal distribution
(monthly discharge data including data derived from daily discharge)
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station 
years

1994-2003

1984-1993

1974-1983

1964-1973

1954-1963

1944-1953

1934-1943

1924-1933

1914-1923

1904-1913

1800-1903
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Distribution of GRDC stations data over time

Distribution of GRDC station data over time and annual growth 1993 - 2004
 (monthly discharge data including data derived from daily discharge)
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Global Terrestrial Network for Hydrology (http://gtn-h.unh.edu)
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Global Terrestrial Network for Hydrology (GTN-H)

Workshop in Geisenheim, 
26-30 June 2000: 
Global Hydrological Observation 

Network for Climate
(hosted by DWD/GPCC)

Expert Meeting in Koblenz, 
21-22 June 2001 
Implementation of a Global 

Terrestrial Network for Hydrology 
(GTN-H) (hosted by BfG/GRDC)

Expert + Coordination Meeting in Toronto, 
18-22 November 2002 

Hydrological Data for Global 
Studies
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Global Terrestrial Network for Hydrology (GTN-H)

“Network of 
networks” 

12 variables

Near Real 
Time (NRT)
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Overview of available online stations
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Overview of available online stations



Global Runoff Data Centre (GRDC) in the Bundesanstalt für Gewässerkunde 
(BfG) Koblen Page

20

Near-Real-Time (NRT) discharge data availability 

Time structure

* One value per day 
(at fixed time)

* Daily statistic 
(min., max., mean)

* Many values per day
(e.g. hourly)

Access style 

ASCII - Tables

HTML - Tables

HTML - Pages

Tables as bitmap

Values in bitmap

Hydrograph as bitmap

Heterogeneous in many respects!

Data type

* discharge 

* water stage 

Access structure

countless combinations possible and available!!!

ZIP-archives

Grouped by:
country
river-basin
region
year

search features

Metadata available

Heterogeneous in many respects!

permanent changes, highly instationary               
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Different types of communication network structures

(c) hybrid of (b) and (d) (d) fully standardized network service communication

(b) client-side standardized intensive, network-
service-supported communication

(a) ad hoc communication (e.g. for projects j)
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GRDC NRT River Discharge Data Collector

River
Gauge

River
Gauge

River
Gauge

River
Gauge

River
Gauge

River
Gauge

Global  Runoff  Data  Centre

• Nat. Hydrological
Services

• Flood-Forecast-
Centres

• others ...

Data Centres of:
• HYCOS

• ....

FTP HTTPFTP

Discharge Data

Data
User

Data
User

Data
User

Data
User

Data
User

River
Gauge

• others

GTS

... Precip. Soil Moisture ...
Global Terrestrial Network for Hydrology ( GTN-H Gateway )

River
Gauge

River
Gauge

River
Gauge

Global  Runoff  Data  Centre

• Nat. Hydrological
Services

• Flood-Forecast-
Centres

• others ...

HTTPFTP

Data
User

Data
User

Data
User

Data
User

Data
UserPrinciple:

Collection of near-
real-time (NRT)-
discharge data from 
distributed servers in 
the internet (GRDC 
NRT-Monitor)

Harmonising of data

Providing data again 
in one standard 
format via a FTP-
server. 
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EFFS-NRT-Database - Screenshots
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Global Terrestrial Network for River Discharge (GTN-R)
http://gtn-r.bafg.de
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User Interface

Data objects:  Partners, which provide n DataSources, which have mn GaugingStations
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Information “Infarct”  - Information “Tsunami”

• Level of model complexity is continuously growing
– domain extension covered
– variety of processes modelled and coupled / sectors covered
– scales resolved / subgrid variability explicitly modelled
– IT infrastructure required

• Data requirements are also permanently growing

• Our ability to appropriately organise this data has not grown 
in the same pace, especially in the terrestrial domain

– data is collected sectorally and regionally
– difficulties to identify and consider all relevant scattered/ fragmented data 

sources    - in limited (project) time
- with limited capacity (manpower, funds)
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Consequences - Countermeasures - Benefits

• increasing problem complexity
• increasing data requirements

but: constant capacity of individuals 

=> more individuals need to be involved and coordinated

• requires overall increasing communication efforts
• needs to be automated / standardised as much as possible

=> freeing researchers to apply their expertise 
rather then: - getting stuck with data handling or 

- being forced to omit relevant information
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Architecture for data and information integrating systems

DB 1

IF1 IF0

Client

known
metadata 

+ standardised
format

known
metadata 

+ standardised
formatNetwork

Service
Network
Service

DB n
known

metadata 
+ standardised

format

known
metadata 

+ standardised
format

Local domainGlobal domain

GTN-RUsers
NHSs
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OceanOcean HealthHealthLandLand

DisastersDisasters

AtmosphereAtmosphere

ClimateClimate

Ecosystems

Water ResourcesWater Resources

Societal Benefit Areas

Vision of a 
Global Earth Observation System of Systems (GEOSS)
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Thank you!
For further information   =>   please visit  http://grdc.bafg.de

and http://gtn-r.bafg.de

~1000 pages 
reporting on most 
aspects of GRDC
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