Global Analysis of Threats to Freshwater Ecosystems:
What Does This Mean for
Humans and for Nature?
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Goals for This Discussion

* Describe chief forces shaping the
contemporary and future water systems

e Discuss a global framework to assess

Threats from two perspectives:
human water security and aquatic biodiversity

* Present key findings and implications
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Visit: www.riverthreat.net

Mapping duwal threats to water security for
biodiversity and humans meisousss
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*Soil salinization

«Nitrogen loads Biotic Threats

*Phosphorus loads eInvasion level (non-native fish)
*Mercury deposition *Non-native fish species richness
*Pesticide loads *Catch pressure

*TSS loads *Aquaculture

*Organic (BOD) loads ;
-Potential for acidification N = 23 global data fields
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Example of calculation
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aggregate threat index
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through consensus-based services recognized for HWS*

Weightings (0-1) -Flow stabilization
ZZW o}.D -Access to river corridors
i -Clean drinking water
* 4 Themes
e 23 within-Theme Drivers *Likely to be in the Trillions of USD
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» These are costly “supply-side” or “
path” solutions to water scarcity
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¢ 700% increase in
water held by river
systems

« Several years of
residence time
change in many
basins

« Tripling of river
runoff travel times
globally (from 20 up
to 60 days)

» Substantial impact
on aquatic
biodiversity

« Interception of 30%
of continental TSS
flux

Framing Committee/GWSP 2004, Eos AGU Transactions




Ecosystem Infrastructure & Services

(w/ Global River Sustainability Project)

Floodplain
Forests
in Europe

Alluvial and maoist
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Globally: Value and impact of loss of
natural flood control services are

unknown
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* Pandemic + Generally correlated to population, agriculture, development
* Non-local transboundary and broad transition zones prevail
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* Globally 10,000-20,000
freshwater speci es are From: Strayer and Dudgeon (2010), J-NABS
extinct or imperiled

 Have FW systems moved from the Holocene
into the Anthropocene? @ oftd

Incident human water
security threat

- Moderate/"sustainable”
water use

- Flow stabilization
-Access to river corridors

T=T(1-1),
normalized, T, T, I,

Adjusted HWS threat
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Large $$ & Energy Costs

g A Inclden Tiiceat » Treat symptoms rather
:g Beneficiary Effect of Investments than causes
ah » Strand poor & BD under
0 Y Attenuated Threat high levels of threat
= « Water management
Point-of-service solutions . .
. benefit rich countries impacts (like from dams)
<0.5 1.0-25 5.0-10 >25 . .
impair BD and
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GDP (PPP) 103 USD per capita Ecosystem Services

Infrastructure investments are huge: $0.75Trillion/yr for OECD & BRIC alone by 2015

. Whyso different?
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CENTRAL TENET OF THE GWSP

Humans are changing the global water
system in a globally-significant way

without.....adequate knowledge of the
system and thus its response to change
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developed world....”stranding” developing world HWS and
global BD in state of high relative Threat

* [WRM and “soft path” alternatives can spare the
developing world the costly (in $$ & environmental terms)
strategy of treating symptoms and not causes

 Frameworks like RIMS useful in IPBES context

uart Bunn
 Caroline Sullivan » Cathy Reidy
 Peter Davies

OUTPUTS AND METHODOLOGY CAN BE FOUND IN:

Vorésmarty et al. (2010) “Global threats to human water security
and river biodiversity”, Nature 467: 555-561 (30 Sept. issue)

For more information: www.riverthreat.net ; Email: contact@riverthreat.net




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.

+ Vorosmarty, 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.

» Vorésmarty, 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. Vorésmarty, 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.




