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@ GRDC #

Bundesanstalt fur Gewasserkunde (BfG)

BfG is the scientific institution of the German Government for
research, assessment and consulting in the fields of
hydrology, water-resources management, ecology, and
water protection.

BfG hosts the Global Runoff Data Centre (GRDC), which
operates under the auspices of the World Meteorological
Organization (WMO) to facilitate hydrological data exchange
between providers and users in support of Global Change
research.
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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 seem to occur.

« How are regional trends distributed ?
(water resources availability and use)

« Wil intensity and/or frequency of extremes increase ?
(floods and droughts)

 What is the human influence, what is natural?

/& Dbfg
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Need to understand the global context

Questions cannot always be answered satisfactorily
on local or regional scales alone.

=> |n order to arrive at improved predictions at local or
regional scales the phenomena have to be examined in their
(complex) global context

=> input of local data into global models.

=> results of improved global models to assist local

management decisions
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Status, deficiencies, and needs

...of In-situ observation networks of hydrological variables

Two fundamental aspects:

« Avallability: Are observations made, processed and stored in
sufficient quality and resolution?

e Accessibility: How and to whom information on the

observations and the gathered data itself is transmitted and
disseminated?

Answer is dependent on the position of the one to judge!

@ bfg
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Status, deficiencies, and needs -
different from local and global perspective!

 The perception of an insider (at the local scale) may be that

there are sufficiently well developed and managed networks,
readily accessible for (local) purposes.

 From an outsider (= larger scale) perspective this often does
appear quite different.

» Authority over data and information often is scattered and

> countries, federal states, departments, other sub-region definitions,...

> water resources, navigation, energy, groundwater, environment, climate,
geomatics, agriculture...

» Results in highly fragmented and heterogeneous approaches to data

management
» Limitations in availability and accessibility often connected to problems of
, : : and nature.
& Dbfg
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The main objective of the GRDC...

ional

Acceleration of data and information
flow

“Data,pump”

collection and dissemination of
discharge data

¥ 1075719250606 supported by
1200 93.0119

25060 ﬁ Inflow from the National WMO Resolutions
| Hydrological Services (NHS) 21 (Cg XII, 1995)
25 (Cg XIII, 1999)

@ bfe
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Increase of GRDC Data (Station-Years)
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staion | INcrease of GRDC stations 1993-2004 and decadal distribution

vears | (monthly discharge data including data derived from daily discharge)
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7222 GRDC Discharge Data Stations

Time Series End i@.
® 1931 o ol
i
1981-1985 }_3-“
e
1986-1990
® 1891-1995 M.-'
® 1995-2000 . ol . 1@_ “
. . ]
= 2000 "_:# ﬁ
I\ & oy .
T e‘id
[
@GRDC#®

All 7,222 GRDC river discharge gauging stations (monthly data including data derived from daily data), 264,743 station years {Status: 24 Marnch 2005)

gd;s%@%i bng, Global Runoff Data Centre (GRDC) in the Bundesanstalt fur Gewasserkunde (BfG), Koblenz  Page 10



Research Cooperations (finalised)

Assessment of global annual runoff using Total Runoff Integrating Pathways (TRIP)
(cooperation with Institute of Industrial Science, University of Tokyo)

Oki, T., Musiake, K., Matsuyama, H. and Masuda, K. (1995): Global Atmospheric Water Balance and Runoff from Large River Basins.
Hydrological Processes, 9: 655-678.

Oki, T., Kanae, S. and Musiake, K. (1996): Water cycle in large river basins of the earth estimated by atmospheric water balance and
atmospheric general circulation model,. In: International Conference on Water Resources and Environmental Research: Towards the 21st
Century, I, pp. 547-554, Kyoto

Oki, T., Nishimura T., and Dirmeyer, P. (1999): Assessment of annual runoff from land surface models using Total Runoff Integrating
Pathways (TRIP), J. Meteor. Soc. Japan, 77, 235-255

Contribution to the development of the Global Water Assessment and Prognosis model
WaterGAP (cooperation with the Center for Environmental Systems Research,
University of Kassel, Germany)

Doll, P., Kaspar, F. and Lehner, B. (2003): A global hydrological model for deriving water availability indicators: model tuning and validation.
Journal of Hydrology, 270: 105-134. - http://www.elsevier.com/locate/jhydrol

Doll, P., Alcamo, J., Henrichs, T., Kaspar, F., Lehner, B., Roésch, T. and Siebert, S. (2003): The global integrated water model
WaterGAP2.1. In: EuroWasser, Kassel World Water Series, 5, pp. 18. University of Kassel, Kassel. - http://www.usf.uni-
kassel.de/usf/archiv/dokumente/kwws/5/ew_2_watergap_low.pdf

Development of Global Composite Gridded Runoff Fields (cooperation with University of
New Hampshire, USA)

Fekete, B.M., Vorosmarty, C.J. and Grabs, W. (1999): UNH-GRDC Global Composite Runoff Fields on Observed River Discharge and
Simulated Water Balances. GRDC resports, 22. Global Runoff Data Centre, Koblenz.

© bfg
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UNH-GRDC
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Welcome to

UNH / GRDC
Composite Runoff Fields V 1.0

Balazs M. Fekete
Charles J. Vorosmarty

Wolfgang Grabs

. Report and Supporting Documentation

« Station Data Explorer

. Basin Data Explorer

. Runoff Data Explorer

« Data Download (onitoring Stations, River Networks & Runoff Fields)

Database Supporters Co-sponsors

¢ |US COMMITTEE
> | ON SCIENTIFIC
HYDROLOGY

Feturn to Water Systems Fezearch Group Home Page watzys @unh. edu
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UNH-GRDC

Mean annual runoff [mm/a]
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http://www.grdc.sr.unh.edu/
http://www.grdc.sr.unh.edu/

Research Cooperations (ongoing)

Large scale variation of the continental water storage — modeling and remote sensing
(under consideration of GRACE gravity field data, with GeoForschungsZentrum,
Potsdam, Germany)

& bfg
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GFZ Potsdam:

Large-scale variations of the terrestrial water storage -

Comparing global hydrological models and remote sensing data from GRACE
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GRACE WGHM

Seasonal changes (between the months of maximum and minimum storage) of the total terrestrial
water storage, simulated on a 0.5° global grid with the model WGHM (all data spatially averaged
with Gaussian filter of 750km averaging radius)

(See also http://www.gfz-potsdam.de/pb5/pb54/Html/projects/ GRACE_hydrology.html)
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GRDC Data Product

Long Term Mean Annual Freshwater Surface Water Fluxes into the World
Oceans (Version 3):
» Discharge from catchment through each 1/2° coastline grid cell (11.853 cells)
» Based on 251 GRDC stations >25.000 km? + 1378 smaller stations
» Extrapolation via a simple runoff coefficient estimation (using GPCC precip. data)
 Discharge from arbitrary coastline sections by simple aggregation

© bfg
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GRDC Data Product: Long Term Mean Annual Freshwater
Surface Water Fluxes into the World Oceans
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GRDC (2004) estimated long term mean annual runoff volume from GRDC estimated hinterland catchment areas of coastal zones in km/a
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GRDC Data Product

Long Term Mean Annual Freshwater Surface Water Fluxes into the World
Oceans (Version 3):
» Discharge from catchment through each 1/2° coastline grid cell (11.853 cells)
» Based on 251 GRDC stations >25.000 km? + 1378 smaller stations
» Extrapolation via a simple runoff coefficient estimation (using GPCC precip. data)
 Discharge from arbitrary coastline sections by simple aggregation

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
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Global change, the water cycle, and our search for a
(hydrological) Mauna Loa

MEAN CONTINENTAL RUNOFF
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Updated GRDC Data Product

Long Term Mean Annual Freshwater Surface Water Fluxes into the World
Oceans (Version 3):
 Discharge from catchment through each 1/2° coastline grid cell (11.853 cells)
» Based on 251 GRDC stations >25.000 km? + 1378 smaller stations
» Extrapolation via a simple runoff coefficient estimation (using GPCC precip. data)
 Discharge from arbitrary coastline sections by simple aggregation

Desired by research community: higher temporal resolution:
» Long term monthly mean
e 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
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Increase of GRDC Data (Station-Years)

250000

staion | INcrease of GRDC stations 1993-2004 and decadal distribution

vears | (monthly discharge data including data derived from daily discharge)
225000 - = = = = = = = = = mmm mm e e oo

200000 -
N

150000 -

125000 -

100000 -

75000 -+

50000 -

25000

T T T T T T T T T T } } T } } } } } }
g 8 & & 8 8 &8 88 5 &5 &8 88 &8 & 8 8 & 8 & &8 8 8 3
@GR,;%;@ & - Global Runoff Data Centre (GRDC) in the Bundesanstalt fiir Gewéasserkunde (BfG), Koblenz

@ 1994-2003

W 1984-1993

0 1974-1983

m 1964-1973

0 1954-1963

W 1944-1953

0 1934-1943

0 1924-1933

m 1914-1923

0 1904-1913

0 1800-1903

Page 22



Distribution of GRDC stations data over time
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Distribution of GRDC station data over time and annual growth 1993 - 2004
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Global Terrestrial Network for River Discharge (GTN-R)
http://gtn-r.bafg.de
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The 380 river discharge stations along the continental coastlines lie in 355 of the 391 basins depicted here (status Nov 2006). The
colour code indicates the latest data available in the GRDC database. (It well may be that many of the stations listed feature more
up-to-date data which, however, are currently only available at the National Hydrological Service (NHS) maintaining the station, but
not (yet) in the GRDC database.)
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Global Terrestrial Network for River Discharge (GTN-R)
http://gtn-r.bafg.de

River discharge contribution to the GTN-H project
sponsored by GCOS and HWRP of WMO

GCOS baseline river discharge network, supported by the
Implementation Plan for the Global Observing Systems
for Climate in Support of the UNFCCC

Basis for GRDC co-operation with the UN GEMS/Water
Programme Office of UNEP/DEWA in Burlington/Ontario
for biogeochemical flux computations

Basis for future versions of the GRDC product "Long Term
Mean Annual Freshwater Surface Water Fluxes into the
World Oceans*

Contribution to the real time river discharge data collection
and dissemination system for the European Flood Alert
System EFAS (see http://efas.jrc.it)

/& bfg
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@ GRDC #

Multifold problems on availability and access to
hydrological data remain

Organisation and authority

Authority over data and information often is scattered regionally and sectorally, especially in the
hydrological domain.

Efficiency of hierarchies and official reporting lines

Dilemma, that the person able to technically provide the required information is not authorised to forward it,
while the person in charge may not respond to a request for reasons of

- little time and assigning low priority to the request in view of his excessive duties
- limited understanding of the necessity

- general reservation against sharing of information

- agrandising character

Transient organisation structures

Responsibilities, people and technologies change over time. Given the spatial scale of the contract, this is
likely to happen also during the two year period of the project.

Scale of interest

Data owners, especially in the field of hydrology, often show little understanding and willingness of
providing their information for supra-regional purposes not directly serving their original and immediate
Interests. This is especially true when serving a project that is regarded either

- as constituting a potential thread (if successful) or
- as being minor in quality to comparable national efforts (and assistance is thus regarded as wasted
time)

Data policy

Data may be regarded as classified information to protect national interests (e.g. security, autonomy,
economy). Partly no willingness to even share metadata.

& bfg

" Global Runoff Data Centre (GRDC) in the Bundesanstalt fir Gewasserkunde (BfG), Koblenz  Page 26



Multifold problems on availability and access to
hydrological data remain

Finances and capacity
Little capacity may be a prime reason for little interest in cooperation.
equipment
manpower
Culture and work ethic
Work ethic may differ. Commitment may cease at any time, even if a window of opportunity had already
been opened.
Language barriers
May hinder effective communication

Data processing technology
Fragmented and heterogeneous approaches to data management, required data will be described in
varying depth and provided in various formats
Scientific rigour applied

Data/network may be in bad shape and the potential provider may feel ashamed to uncover this
circumstance.

Education and sensitivity for data needs and documentation (i.e. metadata)

Partly low sensitivity towards the need and benefit of a state-of-the-art metadata inventory and international
data exchange.
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Thank you for your attention

=> Please visit http://grdc.bafg.de

GRDC #

~1000 pages
reporting on most
aspects of GRDC

bfg

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

t}

% GRDC #
What's New

Quick Access...

Rational & Background Information
Cooperations & Participations
Data, Products & Reports
Dowenloads

Links

Events

Contact & Directions

FAQs

Sitemaps

Imprint | News | Sitemap | Contact | Print | Send

Home

Global Runoff Data Centre (GRDC)

the digital world-wide repository of discharge data and associated metadata
focusing the multifaceted world of global river discharge data for the sake of key research linking local and global change issues
mandate reinfarced by WO Resolution 21 (Co-RID, 1985 and 3 Suppart Letter frorm VMO Secretary General (July 2004) [in § languages]

Welcome to the Website™ {grdc.bafg.de) of the

Global Runoff Data Centre
Weltdatenzentrum Abfluss (GRDG)

Centre Mendial de Données sur I'Ecoulement (GRDG)
Centro Mundial de Datos de Escorrentia (GRDGC)
Me:xayHapoaHbIA HeHTP AaHHLIX N0 CTOKaM pek (GRDC)
HRmEHEST— 4%t %— (GRDC)

Plezse consider waling wee of the Search Mechanisnt pmwided in the dght mamin throwghout this wed sitel ===
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