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Global Change

Changes in nature and society that concern the
entire mankind in the long run. (kriick et al., 2001 )

... Imore than climate change
.. far-reaching changes, often on a global scale

... hatural and anthrepogenic aspects
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Globall Change Aspects
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Earth System Science Partnership\

ESSP Joint Projects
ESSP Programmes GCP, GECAFS, GWSP, Health




The ESSP Family
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GWSP — A World Wide Network
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Legend
Member of Scientific Steering Committee (currently 14 members)

GWSP International Project Office (staff: 4 full-time, 3 part-time)

National GWSP Committee (Japan, China)
GWSP Asia Network (representatives from 10 Asian countries)



Global Water Consumption
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Working definition: The global suite of water-related human, physical,

biological, and biogeochemical components and their interactions.



GWSP — Central Tenet

Human-induced changes to the water
system are now. gloebal in extent,

yet we lack an adeguate understanding of

how! the system works and responds to
disturbances, anad

how society can best adapt to rapidly-
evolving new: system states.




Overarching Question

How' are human actions changing the
global water system and

what are the environmental anad
Soclo-economic feedbacks arising
from the anthropogenic changes In
the global water system?



http://www.gwsp.org

Framing Questions (Themes)

Wihat are the magnitudes of
anthropogenic and environmental changes
In the GWS and what are the key
mechanisms by which they are induced?

What are the main linkages and feedbacks
within the Earth system, arising from

C
o

nanges in the GWS?
ow. resilient and adaptable Is the GWS to

C

nanges, and what are sustainable

management strategies?



http://www.gwsp.org

Today, there are >45,000 dams above 15 m high capable of holding back

>6500 km?3 of water, or about 15% of the total annual river runoff globally
Nielsson et al., 2005 (Science, Vol. 308, pp 405-408)




Human Impacts
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Theme 1.
Magnitudes and Mechanisms ofi Change

Alm
Documentation & Attribution
Activities
1.1: Water Governance & the GWS
1.2: Land Cover Changes ...
1.3: Climate Change ...
1.4: Water Diversions ...
1.5: Nutrient and Sediment Transport ...




Framing Questions (Themes)

1. What are the magnitudes of anthrepogenic
and envirenmental changes in the GWS
and what are the key mechanisms by
which they are induced?

. What are the main linkages and feedbacks
within the Earth system, arising from

C
A Is

nanges In the GWS?
ow resilient and adaptable Is the GWS to

C

nanges, and what are sustainable

management strategies?




Land Use-Atmosphere Interactions

Natural vegetation

Pielke et al. 2001

Present vegetation
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Theme 2
Linkages & Feedbacks

Alm
Gain helistic understanding

Activities
2.1: Linkages at Different Spatial Scales inf GWS
2.2: Legacy of Human and Natural Interactions ...




Framing Questions (Themes)

1. What are the magnitudes of anthrepogenic
and envirenmental changes in the GWS
and what are the key mechanisms by
which they are induced?

. What are the main linkages and feedbacks
within the Earth system, arising from

C
A s

nanges in the GWS?
ow resilient and adaptable Is the GWS to

C

nanges, and what are sustainable

management strategies?




Source: _
Nielsson et al. 2005

172 out of 292 large river system affected
~ Not affected Moderately affected || Strongly affected




Theme 3
Resilience & Adaptation

» Aim: Understand implications for the future
& Inform; poelicy.

» Activities
3.1: Water Reguirements for Nature & Humans

el =T
3.3: A
3.4: T

ne Nature off Adaptive Capacity of GWS
pproaches to Enhance Adaptive Capacity.

ne Provision of Ecoesystem Goods &

Services by the GWS




Cross-cutting Research Activities

Thematic
Activities

Cross-cutting
Activities

THEME 1 THEME 2 THEME 3

A-1.1 _
A-1.2 A-2.1 i g;
A-1.3 A-2.2 e
A-1.4 A-3.3
A-1.5 A-3.4

A-4.1  Building a GWSP Information Base

A-4.2  Integrating the human and natural science
dimensions: The GWSP-Discourse

A-4.3  Developing world water models and scenarios

[ ] L] 1 [ ]

Synthesis, Dialogue, Capacity Building, Education




Fast-Track Activities

» Digital water atlas
» Improved world water balance
» Aniassessment of global water governance

» Input to International Initiatives such as
NEESPI

» A global study of environmental flows

» Advanced (educational) institute on
,Global Environmental Change and Water*

» Harmonisation of GWS terminology through
a GWS lexicon
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Information & Data Needs

Information to support science (I1PO Database)
Project management
Project support
Networking

Information & Data to do science
(Atlas/LLexicon)

Analyse states/changes ofi the GWS

Assess scenarios of future states and potential
mitigation/adaptation strategies

Information about science
For the public, Stakeholders, etc.




|IPO Database

Objective

Provide data for the management and support
of the global network

Main info elements
Network members
Endorsed projects (see endorsement procedure)
Assoclated/related projects/initiatives
Metadata about available resources

Implementation
Web-based (using Open Source software)




GWSP' Digital Water Atlas

Objectives

describe the basic elements of
the Global Water System
the Interlinkages ofi the elements
changes in the state of the Global \Water

create a consistent set of annotated maps

Description/interpretation, related maps
(Meta)data




Data Needs
— GWSP Digital Water Atlas —

Climate/weather Biodiversity
(measurements & statistics) Land cover / use

Water quantity \Water stress
Avallability

De.mand disturbances
Withdrawals

Consumption Water Q.OVemanCe.
(for different users) International treaties

Water quality Base data
Irrigated areas Watersheds

: Country borders
Dams & reservoirs . .
Aguatic eco-regions

Human-induced




Atlas Implementation

Web-based interactive Atlas

Software environment:
ESRI ArclIMS (Internet Map Server)
MySQL
Linux OS
Apache webserver

Set of fundamental maps/datasets defined

Release of fist subset
end off 2006
WWW.QWSP.0rg



http://www.gwsp.org
http://www.gwsp.org

Atlas — System Overview

:
%) GWSP Digital Atlas - Mozilla Firefox =13

Extras  Hilfe
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GWSP Digital Water Atlas

System Overview

Flease choose between the simple overview graphic and the detailed conceptual model overview
(expressed in the Tnified Modelling Language, I,

Simple Overview Graphic Detailed Conceptual Model

Reservair
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http://wiki.gwsp.org/atlas

Atlas — Graphicall Overview

<3 GWSP Digital Atlas - Microsoft Internet Explorer D@@
A

File Edit  Miew Favorites 8

@E:arl::. _.. 2 @ g Ao Eavorites t.; - i3 |. Folders
Address |@ http: v| G0

GWSP Digital Water Atlas

System Overview (Graphical)

&1 http fwikd. g ts/maps_population_F. bk 8 Internst



http://wiki.gwsp.org/atlas

Atlas — Thematic Majps

-
©) GWSP Digital Atlas - Mozilla Firefox

Datei  Bearbeiten  Ansicht
{‘:EI H I—Il p - [:;3_'-‘,;'_'] I_ Y ' tbp: S fwaiki.gusp org/atlas)
GWSP Digital Water Atlas

Maps related to "Population’

Click the map or the map header to enlargefesplore the map o the links on the right-hand side for further
witorimation.

Population
¥ Total Population per country [mio people]

j Fopulation Change
¥ Annual population change rate per country [%]

Domestic Water "Withdrawals

# Annual water withdrawals of the domestic sector per drainage basin [mm/a]



http://wiki.gwsp.org/atlas

Atlas — Example Map |

& GwsP Digital Atlas - Mozilla Firefox
Extras Hilfe

org)atlas)

GWSP Digital Water Atlas

Annual Water Withdrawal of the Domestic Sector

Legend
Walar Withdrawls for
Housholds According to
Drainage Basins [mm/a]

0 -0
0.0 -0
LI
1-10
10 - 100

mare than 100 {max 1350)

Map crested with ArciMS - Copyright (O 1952-2006 SR Int. () g 7 7014 ke

Zoom In

bkt [ orgfatlasthtrmjmap_rd.php?site=waterwithhousedrain



http://wiki.gwsp.org/atlas

Atlas — Map Description

©) GWSP Digital Atlas - Mozilla Firefox E]@1

Datei  Bearbeiten  Ansicht  Gehe sezeichen  Extras

r

'(:}EI - I_Il - E—t_fl :__-_i T‘EB ‘__:il hkkps ffwiki, gwsp, orgfatlas) V-‘ @ Go !@v

GWSP Digital Water Atlas

ater Withdrawal of the Domestic Sector

metadata (= ::a‘:ii‘;rs‘-.i'«.‘::! model

Description

Thiz map shows the annual withdrawals for househeld and commercial uses estimated
for 1995 on a niver basin. The needs for households are more spread out around the
wotld than water uses for other purposes [see map on water use for rigation and for
industry]. Higher water withdrawals per unit area are found threugh much of Europe,
South and IMortheast Aftica, large parts of Latin America and much of Iorth America,
The water withdrawals per umt area in India, Pakistan, China, and MNortheast Aftica

show the same order of magnitude as mdustrial countries.

ks C T A v
List of Maps
References

Links

Interpretation

Search
Cities recuire large volumes of water for ther existence and much of thiz 15 used m
heuzeholds to cover the basic personal needs of urban dwellers. A¢ can be imagined,
the profiles of household water use i developing and mdustnalized countnes are ouite
different. In developing countries they include water for denling cooking and bathing
In addition to these basic needs, the current Western bfestyle requires considerable



http://wiki.gwsp.org/atlas

Atlas - Metadata

©J) GWSP Digital Atlas - Mozilla Firefox
Datei  Bearbeiten  Ansicht  Gehe  Lesezeichen  Extras  Hilfe

{:EI > - €‘_'] Rad _ o] | O http:ifwiki gwsp.argfatias] v @ e |[GL

Metadata

Creator: Eerstin Schulze (CESE)

Contact detals:

Address: CESE, Tniversity of K aszel, Eurt-Wolters-Str. 3, 34125 Easzel, Germany
Phone: +42 561 204 3593

Fax: +49 561.804 2073

Email: schulze@usf uni-lassel de

Source; "WaterGAP demestic and industry water use model, version 2. 14

Copyright: Joseph Alcame

Dataset lineage:

+ country specific estimates of domestic {and industrial) water withdrawal and
Consumptve use
Shiklomanow, T (20000 Appraisal and assessment of world water resources.
Water Int. 25, 11-32 (Bupplemented by CDEORE Shildomancw, T Waorld
Freshwater Eesources, available from: International Hydrological Programme,




Atlas — IM

¥ Gwsp Digilal Ailes - Mowrilla Firefox
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GWSP Digital Waler Allas Prlntlng maps

) Map Output - Mozilla Firefox
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Atlas — Links

-
©J) GWSP Digital Atlas - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Gehe sezeiche Extras  Hife
P b, g m A= T
:\*:El T g E,—"—'] e T“:B ‘ _::‘3 http: ) fwiki. gusp. org)atlas] 3 Go

GWSP Digital Water Atlas
Links

The following list prowides links to other online atlasses and data sources

Other Atlasses

+ SAGE Atlas of the Biosphere
+ Digital Atlas of the World Water Balance(Version 1.0, 3ay 1997)
+ Atlas of International Freshwater Agreements
+ TOBIS -- Ocean Biogeographic Information System
* World Atlas of Biodiversity
List of Maps + GISP Imteractive Maps
¢ Atlas of the World Ocean Circulation Experiment (W OCE)
+ Amustralien Natural Resources Atlas — Water Part

References

Other Information Systems & Data Sources

+ River-Basin Information System

+ Global Runoff Data Center

¢ Biver-Bazin Information Systern — Final Heport
+ CUAHSI Hydrologic Information System (HIS)
¢ World Glacier Monitoring Service

hittp: fiwiki, gwsp, orgfatlasihtm)links_f.Rktm




GWSP Lexicon

Objectives
Provide consistent set of term definitions

Provide basis / support development of conceptual
mode

Encourage discourse between scientific disciplines
Implementation
One/more definition(s) for each term
Graphical notation to show important links
Software environment
Wiki (wikimedia)
LAMP' (Linux, Apache, MySQL, PHP)




Lexicon and Conceptual Model \

) Ecosystem - WaterWiki - Mozilla Firefox |Z E||Z|

Datei Bearbeiten  Ansicht  Gehe  Lesezeichen  Extras  Hilfe

2 Marcel Endeian my talk
RSN TR | IR TTOEH A R oo RO 1 Image: GWS oo nceplial model img.pog, - WaterWiki - Mozilla Firefox
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Image GWS conceptual model img. png

Definition
ecaEysiem

sipposed to be ysed within GW5EF s - | -health rdicaton. )

furtfer definitions 75

navigation
® Main Page ' 1. A dynamic complex of plant,
® Community portsl emfirn:ur?ment interacting as.a ff| o
Currert events 2. the unit of ecology, which incl « G e 1
Recert changes part of their emvironment over | - — i
Random page !
Help References

terrestrial ecosystem | aquatic scosystem

—rh s FAD, http S fan_orofaninfel] ; coastal ecasystem freshwater ecosystam
| | ' s 1963 Mew Scientist 28 Mar. B84/7] ©

| Synonyms : .

toolbox

Derived terms
® What links here -

i R = acosysterm serice rlvar szanystem wetland seoaysiem

® Uplosd file = freshwater ecosystem
B Special pages

See also

. EWNASTS AN CONBARIEH AR MR
Translations ponts are conslidered as lakes

= German: Okosystem (n)




Conceptual Medel — UML Example

Rasarvair

«enumra-{ation E Ztakehelder Group
Resarvair Type

+man made lake
+oontrolad natural lake
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Conclusion

GWSP

Study (changes In) the global freshwater water
system using a systems approach

Information and data needed
to support, undertake and inform about science
Datasets from different scientific fields

Current Tools
Databases, GIS
Web technologies (WMS, WIKI)
UML




Further Information

Science Framework
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Thank You




