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What Is ‘Special’ About

Freshwaters?
Topographic low points

Expand and contact
rapidly

« Highly sensitive to
climate variability

e EXxceptional range of

physiochemical
conditions
Water for Life

e Hotspots of local add
productivity @b WiVt Oovpnt e

e Strong surface-

B%salll  For the firsttime, twenty-three Unitec Nations agencies
i & and conventionsecefarts have combinedthe
UL oot and expertse to produce a collective World Water
Development Report, offering a global overview of the
< state of the world's freshwater resources.

Executive Summary

L This Executive Summary sats forth the key issues
g and seven pilt case studies presented In this important
4= andtimely reference book.

Water for People



Relative Change in Demand per Discharge

Water Stress Change
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» 80% of future stress from
population & development
not climate change

 Future distortions of the
water cycle are inevitable
» Consequences for FWs
..... substantial

Population and
Climate Change
(Sc3)

Modified from Vorosmarty et al. 2000



Water & Societal Interfaces

appropriated for human use

e Global population will increase 30-35% in 30
yrs,; accessible water will increase < 10%

« 1000 Tons of water = 1 Ton grain

 Human appropriation of water will be 70% of
that available in 30 yrs: What about
environmental requirements?
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Water & Societal Interfaces - 2

o Year 2025: Global population needs the
equivalent of an additional 24 Nile Rivers or 110
Colorado Rivers for irrigated crops

o ~250 rivers flow through two or more countries

e Populations in water stressed countries (<1700
m3/person/yr) increases 6-fold (0.5 to 3.0 B).
Most are food importers
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Consequences of Agreements,

Attitudes, & Climate

Land use
o Disturbance Regimes
* Global Climate

e Pollution

* Resource Distribution
e EXotic Species

e Cumulative Effects

M McClain, photo



Trends In Terrestrial, Marine, and
Freshwater Species, 1970-2000
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Freshwater Biodiversity: Priority

Research Themes

e Assessment and
monitoring: Sustained
leadership

 Disciplinary
Integration and
learning

e Quantifying
hydrological
requirements of FW
species and
ecosystems




Why FW Assessment and

Monitoring?

e ~5/78 Known blodiversity
databases; only ~50 are
related to FW (see
http://www.tdwg.org/biodiv
-projects/)

e Spatial coverage & status
of ~125,000 described
animal species poorly
known
(http://fada.biodiversity.be
Balian et al. 2008)

e Broad-based need for a
comprehensive database
that Is widely used




A Focus on Key FW Issues - 1

Rapid species detection,
especially for yet-to-be .
described FW organisms (e.g., wl
DNA, molecular assays) 0

* Biodiversity and the
maintenance of important
ecosystem processes (e.g.,
clean water, fisheries)

 FW biodiversity and health of
human & wild organisms (e.g.,
diseases & nutrition)

e Scenarios of probable effects —

of environmental change on
F\A/ diver<itvy and cneriec '’
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Goliath tigerfish



A Focus on Key FW Issues
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e Quantifying cumulative /
effects of human alterations
on FW biodiversity



CUMULATIVE EFFECTS
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A Focus on Key FW |Issues - 2
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o Quantifying cumulative
effects of human alterations
on FW biodiversity

 Linking conservation theory,
research and social
processes to FW reserves —
In an innovative manner
‘harmonious’ with human
cultures and demands for
water




How can These Issues be

=

Effectively Addressed?

‘.Hﬁ ¥
' N g ¢ "
LR Ll ~ N
ANt L o -

spatial explicit FW
database(s) in ways
that allow them to be
queriec

« Develop people with
the skills to ask, and
answer, complex
guestions at large
spatial scales

e Have a ‘central’ theme




Disciplinary Integration and
Learning:
ransdisciplinarity, as an exawigolemust do (values)

WValues Ethics Philos

What we want to do
(normative)

What we're Planning Design Politic sl Law Q

capable of doing
(pragmatic)

b Architec. Engineer Agricult Forestry Industry Commer

Mathem. Physics Chemist Geology Soils Ecology Physiolg Sociolog Genetic Econom.
What exists A
(empirical)

Max-Neef 2005



Environmental Flows: Quantifying the
Hydrologic Requirements of FW Species &
Ecosystems

The freshwater regime necessary to maintain
the biophysical components, ecological
processes and health of aquatic ecosystems,




Why Is the Determination of
Environmental Flows Important?

The life histories, distributions and
relative abundances of freshwater

& riparian organisms are intimately
linked to flow regimes, as are
system-scale processes,

... over ecological and evolutionary
time scales




Biodiversity and Natural Flow Regimes

Principle 3
Lateral connectivity
Longitudinal connectivity

N

access to
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Habitat complexity — Biotic diversity
Patch disturbance
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Principle 4

Natural regime discourages invasions

Bunn & Arthington 2002



Our Challenge

Collectively, this week and
beyond, we must
discover how to position
FW biodiversity
research so that it
makes a fundamental
difference in the science
and applications
underpinning the
sustainable
management of water
resources.




End the end we will only conserve what we
love. We love only what we understand. We

will only understand what we are taught
Baba Dioum, Assemblée Générale de I'lUCN, Delhi 196 8 —
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Implementing Forward-thinking, Biodiversity
Research Requires Leadership — and Courage







Anybody who can solve the

problems of water will be

peace
sclence



