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AGENTS OF GLOBAL CHANGE
AND THE TERRESTRIAL WATER CYCLE
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- NMOW 1ne dllienges Are vrganizZea :

- What Perspectives Are Needed to
Address the Challenges...today and into
the future ?



...and both stressed by pollution, watershed
mismanagement, poor engineering, biotic threats
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— Irrigation
— Dams and Reservoirs
— Interbasin Transfer/Flow Diversion CAT ISR 1001

« Benefits & Concerns

Hoover Dam

- Often These are Costly Supply-side
Solutions




Water withdrawal and availability e
in the Aral Sea basin

._ Flow generation: water available in the country from rainfall and glacier melt

M Water abstraction: withdrawal from surface water sources (rivers, canals and lakes)
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Changing Nature
Of Water Engineering

“Instant” control thru

° Dams (NID)

...emblematic of water development globally

Bumtwood River near Thomson

Nile River at the Aswan Dam

‘instant” hydrograph distortion
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Factor

[ Sediment Trapping
Il ~ccelerated Subsidence
[ ] Eustatic SLR Increase

Sources of Change:

Nile Delta

Irrawaddy Delta

Global Sample of 40 Basins

-- 5 Global Sea Level Rise
-- 8 Groundwater/petroleum extraction
-- 27 Upstream sediment trapping & diversion

Anthropogenic Deltaic Conditions
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Worldwide

Global Water
ystem Project

Ericson et al., 2006, Global and Planetary Change; V6rosmarty et al., 2009, Bull. Atomic Scientists
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Land Cover Change Wet Tropical Bio[ﬁe
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Change In Flows

Originally forested grids only
Change in RO (mm): Synthetic
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Vulnerability Translated

* up/downstream stakeholders
* humans & nature
g

600M at risk "5/ g
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XX Progress in sanitation, 1990 - 2002
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@ Coverage is 95% or higher
0 On track

Not on track
Insutficien: data

WHO/UNICEF 2004

EZIX3 Progress in drinking water coverage, 1990 -2002

* 1.7M deaths from water-
related diarrheal disease

« $100B? globally from
health costs and
decreased productivity

* Political not technical
failure..no esoteric
technology needed
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Charles J. Vorosmarty, the Water Systems
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The Future i1s Not What
It Used to Be

Charles J. Vorosmarty! for Andras Szollosi-Nagy?
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! City College of New York 2 UNESCO International Hydrological Programme
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Sharp
iIncrease of
population in
water scarce
and water
stressed
countries

Population (in billions)

31 countries

48 countries

54 countries
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...are creating new ways to view the
“global water crisis”
NS *...to inform policy and

improve management

N
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Documentary
evidence and
simulations now
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Upstream/downstream, nature/humans, rich/poor

» Multiple perspectives necessary to understand & formulate

sound solutions: Joint role for biogeosciences, human dimensions,
and new technologies & engineering



* Vorosmarty, C.J. . Global water assessment and potential contributions from earth systems science. Aquatic
Sciences 64: 328-351.

* Vorésmarty, C.J., D. Lettenmaier, C. Leveque, M. Meybeck, C. Pahl-Wostl, J. Alcamo, W. Cosgrove, H. Grassl, H. Hoff, P.
Kabat, F. Lansigan, R. Lawford, R. Naiman (2004). Humans transforming the global water system. Eos AGU
Transactions 85: 509, 513-14.

* Meybeck, M. and C.J. Vordsmarty, editors (2004). The integrity of river and drainage basin systems: Challenges from
environmental change. Section D in: P. Kabat, M. Claussen, P.A. Dirmeyer, J.H.C. Gash, L. Bravo de Guenni, M.
Meybeck, R.A. Pielke Sr., C.J. Vorosmarty, R.W.A. Hutjes, and S. Lutkemeier (eds.), Vegetation, Water, Humans and the
Climate. Springer, Heidelberg. 566 pp.

* Vorésmarty, C.J., C. Leveque, C. Revenga (Convening Lead Authors) (2005). Chapter 7: Fresh Water.  In: Millennium
Ecosystem Assessment, Volume 1: Conditions and Trends Working Group Report, (with R. Bos, C. Caudill, J. Chilton, E.
M. Douglas, M. Meybeck, D. Prager, P. Balvanera, S. Barker, M. Maas, C. Nilsson, T. Oki, C. A. Reidy), pp. 165-207.
Island Press. 966 pp.

+ Vorésmarty, C.J., E.M. Douglas, P.A. Green, and C. Revenga (2005). Geospatial indicators of emerging water stress: An
application to Africa. Ambio. 34: 230-236.

* Vorosmarty, C.J. 2008. Water for a crowded planet: An emerging global challenge for Earth system science and
technology. Water for A Changing World Enhancing Local Knowledge and Capacity. Taylor and Francis, London.

* Wollheim, W.M., C.J. Vérésmarty, B.J. Peterson, S.P. Seitzinger, and C.S. Hopkinson (2006). Relationship between river
size and nutrient removal. Geophysical Research Letters 33: doi:10.1029 / 2006GL025845.






The United w nTG n
Nations
World Water
Development I" n
| CHANGING

UN WATER

By«

WortdWater @& j",“

Assessment Programme

The Unlted Natlons

World Water Development Report

14-22 MARCH 2NN9 « ISTANRIII TIIRKEY

The Ummlons
Water Development ¥
Report 2 i

Wwww.unesco.org/water/wwap/



GWSP Home page - Netscape
Q00 Q = &
), O, [ |

] NewTab | % GWSP Home page

Eos, Vol. 85, No. 48, 30 November 2004

graenkorzewanming to extrme wealherand
rockiced RIBGAIRY d wilar resources.
Bl zaverd clher ctos, urtl recarily b

ating 3t Nghly local scades. Bitubdiores mada
peedbk by Impraaments In rmote saredng
013 chta smilation and syrihests Aow thak
many Imgads @ now dakdabk owr cortk
nertabogatal domis x5 wd [Fanty
oo of 1w GWSP2004).

A roour syrihests [Meybvck !
2004] goes furiher zpestngthal the gml
Imgaci of d¥ect bumen Intarvention In the

DIVERSITAS ~IGBP  IHDP  WCRP

Global Water
System Project

GLOBAL WATER SYSTEM PROJECT L"‘.L";“.‘.'u‘?".&‘&“.; s and vakr
Home b haly Lo sarpass
2 dnak deng 3
About Us v Bos,Vel. 85, No. 48, 30 November 2004 ey .
ReTe = The Global Water System Challenge cring pronddas 2 good
CAIHLD 4 npld nrdoenaton
T IR e Water is essential to Iife on earth, plays a key role in the development and functioning of hiors haebesn
e & society and is recognised as a high priority resource for sustainable development. Over the :o "‘::";"“'_::’
S8y past few decades, environmental science has produced insights into the linkages, mwg‘:mml‘m
UCERNTTENTYAVETER  interconnections and interdependencies in the global water cycle. The various human and VOLUMESS  NUVBER 8 rtomandgrunvater
What's New physical, biochemical, and biological facets of the cycle make up the global water system. 30 NOVEMBER 2004 :I'-M‘:'m;::”nu
Publications The global water system is being transformed by major syndromes including climate change, e PAGES 500-520 1 Commzmon o
erosion, pollution and salinisation. We know more about the physical aspects of the global - - e Figng mar minng
Contact water system and much less about the nutrient flows, biodiversity loss and human ! A¥
Links dimensions. H 'l‘ f . [P —— ::::::%Tr;:s
s 1T sfor ¥ 1 Wit Sy a compiex amalgam of pocks ar!
e The Project umans Iransforming rwumnmrxmmuqmuwvxu ncary compltaloss 59 L7 5 S andr op e gam ol
n 7. 3 ioiogy of 1, ot BE Oaxts QS T
Gwsp > g ‘ater Svste (CTWEF) E 10 promete in a o i ) . : -
Waker-Flextr. The Global Water System Project (GWSP) s a newly estabished joint project of DIVERSITAS, the Global Water 5‘ stem “,.,‘.m,";ﬁg.,.,m“n,.. e Earih :‘;:"r;‘ﬂ“;:‘g‘l‘; oy Seou i and it it o
Nn-:':m, an y science, the fio i T ot of it GRb! Water SisSTL 5o T o dlescription
Phone: +49 228 73 6188 g (IGBP), the ional Human Dimensions Progr (IHDP) and the WDrld FAGES 508 51354 HIBCUIUR YN, LOMEIIC, NONATEL thors, kackadks, and thi “The GWSP 2 600 TO0K Incraase. of ol avies.
Fax: 449 228 73 60834 Climate Research Programme (WCRP). These four global change programmes form the Earth me e mmmmmam
System Science Partnership (ESSP). o and b by Y Tddloa Ehveting o Nlerdbk ey st ml o now gl Baxrtjalwo cknads  andsipes ) i paril ulden of
1he Il socpe of global change. Grearhonsa P irery A0 sch czatied 2 worktmde et
" TrEf AL D Sncs PG documerts and a etk Open I e Wk how b m,ma.xocmga andbow  droubilon :Im_glnm digin B
'@CQ"'HM=M°"°'NN IO chatkngs Mora than | bl pacpl an Frimiriabairou el Corsaar s oy rand inctin ol itaty e
Iz wih sty sxd Ncadlors.A tecad  wihoul 2c0es o dean drnkng walee2 5 New Hanpehire). A posront ewed [mework. ownga of af. 2000 poteniaty new sykmtdes. Tha TWSP & daad omes naar e mlmulrlmlm!r]
gydlaura cdom—wR-  bilkon ak withod sanilation a1 ar 5000 mdlrrphml:lm plan corcol dies e el s changes NS 1 A0KRS e st i a pellvied by updraam agtcuture and ui
b e gt o st Hidun 1y kom WP, g talicentury by s 2004
"'N"'ﬁ‘:'ﬂ':? her OrEUNEN  apsredalod dlaned dbsases [Werigbaser 2004 TV 3l ® Eate ol Aquatic Scinas | - e RSP sy ]
Ioeoas, aquidlc bkl dsppesrncs, nd :cl Assessnant Aogemme, 2063] atkmk o e L‘Q‘Plno peoft’s key 202] highlghs owr cpadly ke kel Anchire:
wre 1 o hoh must 1 o

D Cemore for

3) 1} Ecology & Hydulegy
@,-.4-_ ——me gm_ —
o CusF

iy Griffith

Ghoined Wter
e Praguet

% e ESSP Report No.3

GWSP Report No.1
For further nformatons Mapping the Links between Water,

© Download ( approx. 2MB ) -

» Download Powerpoint Presentation ( approx. 3MB) P rty d F d S ty
© Download GWSP brochure (700KE) ove an 00 ecuri

© Download GWSP Factsheet (130KE)

@ Transferring data from wa.avs:

Summary Report on the Water Indicators workshop held at the
Center for Ecology and Hydrology, Wallingford, The GlObal

Water
System

Project

Global Water System Project
International Project Office
Walter-Flex-Str. 3

53113 Bonn, Germany
Phone: +49.228.73.6188

Email: gwsp.ipo@uni-bonn.de U5

Report authors': Science Framework and

WWW g Ws p o rg Caroline Sullivan, Charles Vérosmarty, Eric Craswell, Stuart Bunn, Sarah Cline, Implementation Activities
[ ] [ ] Claudia Heidecke, Adam Storygard, Alex Proussevitch, Ellen Douglas, Deborah

Bossio, Dirk Gunther, Anna Maria Giacomello, Dermot O'Regan and Jeremy Meigh

December 2005

WWW.gWsp.org




e Y o o,

-

—

S ——— e — - . e,
\Sztlb\h‘f]—=|.'ﬂl‘o||||“a Ilk“‘c‘i‘.ﬁhj‘?i':"‘&j‘ll“!t’”i"‘i [ . - ! -T:::::
Our Mission e e

« The CUNY Environmental Cross-Roads Initiative creates a | .,
major focal point for experts to join forces, dialogue, and &
jointly solve the major 21st century strategic environmental
challenges facing the region, the Nation, the world.
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Help us in documentlng these patterns If you are aware of any
overuse in your region, please contact me charles.vorosmarty@unh.edu

* Name of location/region

e Latitude/Longitude

* The Nature of the “Overuse’:
--groundwater over-abstraction?
--interbasin transfers required to meet demand
--depletion of river flows (navigation problems, lack of water to dilute

pollution, ecosystem stress, etc.)

Western US Basin Transfers




