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Humans are changing the global water system in a globally-
significant way, but without…..adequate knowledge of the system 
and thus its response to change

CENTRAL TENET OF THE GWSP

GWSP is Science-Driven but Policy-Informing
and organized around 3 science themes:

1. Quantify change and its sources
2. Uncover feedbacks in the global water system
3. Assess system adaptation and resilience



The Global Water SystemThe Global Water System
Working definitionWorking definition
The global suite of The global suite of 
waterwater--related related 
human, physical, human, physical, 
biological and biological and 
biogeochemical biogeochemical 
components, and components, and 
their interactions their interactions 

PHYSICALPHYSICAL
COMPONENTSCOMPONENTS
e.g. moisture transport, e.g. moisture transport, 

precipitation, precipitation, 
river discharge, river discharge, 
water storagewater storage

BIOLOGICAL & BIOLOGICAL & 
BIOGEOCHEMICAL BIOGEOCHEMICAL 

COMPONENTSCOMPONENTS
e.g. species richness,e.g. species richness,

habitat quality,habitat quality,
water qualitywater quality

HUMAN HUMAN 
COMPONENTSCOMPONENTS
e.g. via water related e.g. via water related 

institutions,institutions,
water engineering,water engineering,

water use in several sectorswater use in several sectors

WATER WATER 
CYCLINGCYCLING



GWSP Implementation StrategyGWSP Implementation Strategy
Programme definition and initiation (2 years)Programme definition and initiation (2 years)
•• Finalize research planFinalize research plan
•• First SSC meeting February First SSC meeting February ’’0505
•• Results: 1. First fastResults: 1. First fast--track activities (n=10)track activities (n=10)

2. Regional offices established2. Regional offices established
3. Initial sponsorship3. Initial sponsorship

Production phase (3 years)Production phase (3 years)
•• Three new prioritized activities: plan to be launched in the falThree new prioritized activities: plan to be launched in the fall of l of 

20072007
•• Broaden community participationBroaden community participation
•• Stakeholder involvementStakeholder involvement

Data synthesis and application of results (5 years)Data synthesis and application of results (5 years)

•• Data synthesis, application and distribution of resultsData synthesis, application and distribution of results



Scientific Framework

Theme 1 - Magnitudes and Mechanisms of Change
A-1.1 Water Governance and the Global Water System 
A-1.2 Land Cover Changes and the Global Water System 
A-1.3 Climate Change and the Global Water System 
A-1.4 Water Diversions and the Global Water System 
A-1.5 Nutrient and Sediment Transport and the Global Water 
System 

Theme 3 - Resilience and Adaptation 
A-3.1 Water Requirements for Nature and Humans 
A-3.2 The Nature of Adaptive Capacity of the Global Water System 
A-3.3 Approaches to Enhancing Adaptive Capacity (the role of institutions, governance, industrial transformation) 
A-3.4 The Provision of Ecosystem Goods and Services by the Global Water System 

Theme 2 -Linkages and Feedbacks 
A-2.1 Linkages at Different Spatial Scales in the Global Water 
System 
A-2.2 Legacy of Human and Natural Interactions in the Global 
Water System 



10 Fast Track Activities
• Lexicon
• GWS Atlas
• Water Indicators
• Environmental Flows
• Governance Workshop
• GWSP-LOICZ Partnership
• Advanced Institute
• Case/Regional Studies
• Science Article
• WWDR-Review

Science Steering Committee
•Charles Vörösmarty (Co-Chair, Executive Committee)
•Joseph Alcamo (Co-Chair, Executive Committee)
•Dennis Lettenmaier (Executive Committee)
•Robert Naiman (Executive Committee)
•Claudia Pahl-Wostl (Executive Committee)
•Stuart Bunn 
•Malin Falkenmark
•Joyeeta Gupta
•Felino Lansigan
•Changming Liu
•Jose Marengo
•Christer Nilsson
•Eric Odada
•Jay O'Keeffe
•Taikan Oki

International Project Office Bonn
•Eric Craswell (Executive Director)
•Dr. Marcel Endejan (Deputy Executive Officer)
•Daniel Petry (Fast-Track Activity Co-ordinator)
•Lara Wever (Administrative & Finance Officer)

Liaison Activities w/ AffiliateGroups
• Other ESSP Joint Projects
• GECPS (WCRP/GEWEX, IHDP, IGBP, DIVERSITAS
• IGWCO, GEOSS, IHP, WWAP
• NEESPI  and Other Adopted Case Studies

Facilitation, Coordination
& Communication

Formulate agenda
Oversight

Identify outputs
Execute activities

GWSP National/Regional Groups
•Japan, China, U.S., India (under discussion)
•GWSP-Asia w/ Southeast Asia (under discussion)
• European (neWater, Framework study teams)



Global-RIMS (Atlas, Indicators)
includes regional, continental and global datasets at resolutions from 6’ to 30’
Functuanallity of system: Data mounting; Data preprocessing; Data navigation and display



Currently water use 
exceeds water resources 
over ~ 20% of Amudarya
drainage basin  

Data calculation and manipulation system



Irrigation & Urban Water Use in Excess of Sustainable Supplies

Assessment Models and
Documentary Reports 
Today Converge on 
Aquifer Depletion, 
Interbasin Transfers

GRACE Δstorage for Mississippi

Gravity Changes
from Space
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WBM/WTM ... WBMPlus
• WBM/WTM

– 1-D physically based macroscale hydrological model (Vörösmarty, 
1998)

– WTM Routing based on river network (STN)
• WBMPlus

– WBM + irrigation + reservoirs; daily time step (real time routing, 
irrigation, reservoirs)

Flow routing model
Qt+1 = C0It+1 + C1It + C2Qt

Coefficients C0, C1, C2, = f(River Geometry)
Q = river discharge from grid cell
I  = locally generated inflow to river (less 
irrigation)

Qt
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Reservoir Routing
Reservoir Flows
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WBM Irrigation Results



R.URAL - G.GUR'EV, F=230 000km2

0

500

1000

1500

2000

2500

3000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

m3/s

Contemporary A1b (2071-2100) B1 (2071-2100)

0

200

400

600

1 2 3

Cont e mpor a r

A1b
2 0 7 1- B1

2 0 7 1-

R.ILI - S.USHZHARMA, F=129000km2
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R.SYRDAR'YA - ZH.D.ST.TUMEN'-ARYK, F=219 000 km2
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Large river basins in Central Asia  



Alcamo et al. 
(submitted)

Oki & Kanae
(2006)

New Integrated Study Area 
GLOBAL-SCALE INITIATIVE (GSI)

Modelling 
the impact 
of climate change 
on the GWS  



• driven by continental-to-global perspectives
• link to highest degree possible biogeophysical, 

biology, biogeochemistry, human dimension 
perspectives

• focus on change-detection, attribution, feedbacks, 
and/or impacts

• achievable, trackable, product-driven
• targetted to engage other groups
• help answer key question of pandemic local or 

systematic GWS change
• help in comparative studies

GWSP Regional Case-study Criteria
…or the way we choose our regional studies to support the “G” in GWSP



GWSP – A Growing World-Wide Network

Legend

GWSP Asia Network
Member of Scientific Steering Committee
National GWSP Committee
GWSP International Project Office

NEESPI adopted as regional focus project,
bringing important high-latitude/arid/semi-
arid perspectives to GWSP



NEESPI Has a Broad Portfolio of 
Water System Studies

•Of 84 funded proposals, ~30 water-themed:
6 Water and Land Use/Cover Change    5 Cryosphere/Permafrost
3 Hydrological Extremes 6 Snow
3 Water Use and Engineering 2 Data Support
3 Integrative 1 Inland Water Quality
1 Coastal/Shelf Systems

• Several Approaches
- Broad-scale in situ and remote sensing
- Modeling and geospatial analysis
- Integrated data systems
- Field studies



NEESPI Themes Meet These 
Criteria

• Multi-dimensional change over broad 
continental area (LUCC, Climate, 
Population Growth, Water 
Engineering, Emerging Economies)

• Region critical to Earth System 
(planetary heat balance, trace gases, 
fw fluxes to ocean)

• Impacts transend disciplinary realms 
and affect water, energy, C, 
constituents, & human systems



What Can NEESPI & GWSP Do 
for Each Other?

• NEESPI science issues strongly water-related
• NEESPI an ideal regional focus study of GWSP
• Attribution studies (GWSP Question1) & resilience 

/ adaptability / governance issues (GWSP Q3) are 
clear avenues of collaboration w/ NEESPI

• Jointly developing hydrometeorological data 
integration & indicators of N. Eurasian water 
system state would be mutually beneficial 
(GWSP Indicators and Atlas Cross-cutting Themes)



www.gwsp.org

Global Water System ProjectGlobal Water System Project
International Project OfficeInternational Project Office
WalterWalter--FlexFlex--StrStr. 3. 3
53113 Bonn, Germany53113 Bonn, Germany
Phone: +49.228.73.6188Phone: +49.228.73.6188
Email: Email: gwsp.ipo@unigwsp.ipo@uni--bonn.debonn.de
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