s I R A SR B SRR R A

Vulnerabllltles Related to GIaC|er Melt and
Changing Water Availability/Demand

By Jim Schweithelm, Ph.D.,
Forest Mountain Consulting, Burllngton Ve rmont USA

1212212011 \ - M
- SERTY _1._‘& .

OM THE AMERICAN PEOPLE

INTERNATIONAL
==




¥

uestions to be Addressed

What are water-related vulnerabilities?

What are the vulnerabilities related to changing
glaciers and hydrology in Central and South Asia?

What is driving increased water demand?

What are likely approachesto addressing water and
glacier-related vulnerability?




Definitions

Vulnerability to Changing Water Availability and
Demand:

The degree to which human communities, water infrastructure,
agricultural systems, industries, and natural ecosystems are
susceptible to or unable to cope with of adverse effects of water
availability or water-related natural disasters.

Water Security:

Access to safe drinking water and sanitation (MDG and UN human
rights) plus availability of, and access to, water for all human and
ecosystem uses.




Definitions (continued)

 Water Stress:
Less than 1,700 m3 person/year water availability.

 Water Scarcity:
Less than 1,000 m3 person/year.
» Physical: insufficient water to meet all demands.

e Economic: insufficient water access due to underinvestment in
infrastructure.




Key Considerations

 Context Specific (biophysical,socioeconomic,
governance)

 Multiple Scales (community, sub-basin, basin, sub-
national, national)

« Climate Change Effects on glaciers, precipitation,
temperature

 Upstream/Downstream Relationships
« Water Volumeand Timing

 Access and Allocation (governance/management:
fragmented authority)

e Consumptivevs. Non-Consumptive Use




Glacier Melt

« Complex Hydrologic Systems: relative contribution
of GM uncertain.

« Timing Crucial: max GM in growing season.

 Water Availability Already Critical: even small
changein GM flow exacerbates vulnerability.

* Increasing Aridity/Population Growth from East to
West: Indus system highly GM-dependent —
Ganges/Brahmaputraless so

« Mountain Communities Particularly Vulnerable:
Natural hazards, water availability.




Water-Related Vulnerabilities

« Human Health
 Food Security
 Energy Security

« Governance/Conflict
 Biodiversity

 Natural Disasters (GLOFs, floods, droughts)
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Human Health
» Domestic Water Supply (access, waterborne disease, hygiene)
 Nutrition (water supply is a key determinate of food production)
» Energy for Cooking and Heating (black carbon)

» Population Dynamics
» Gender Considerations

=R,

Iean cookstoves for developing countries: Improving health, reducing climate change. (E. Haigler, Partnership for
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Water-Related Vulnerabilities

Human Health

Total Population
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Human Health

Distribution of Hunger
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Human Health

.3 Total Fertility Rate
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\\\l) Water-Related VVulnerabilities

Food Security

o Surface Water Irrigation (flow
volume/timing; dam impact; use
efficiency)

Groundwater Irrigation (energy for
pumping, water availability)

Floods/Droughts
Warmer Temperatures (shift

crops/practices/disease)

Pakistan flooding, (commons.wikimedia.org)




Water-Related Vulnerabilities

Food Security

Percent of Land Used for Irrigation

Percent

[ 10%-10%
I 119%-20%
[ 21%-30%
[ 131%-40%
[ 141%-50%
[ 151%-60%
[ 61%-70%
I 719%-80%
I 51%-90%
I 21-100%
D River Basins
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Total Crop Land (Km2)

withiEZSx.S degree grid cell
W 50

- ! 3
; 3 = e
g ; { NE.
b  * S ! v TRt AL
L -+ ! ¥
{ 8 B
0 b & "
e % . 5
iy ek |
I‘ {

‘ i
[ River Basins 5 =
(DatalSource] HY DE[Nstherlands{Environmental Assess ment/Agency (20051 N

14



\\\? Water-Related Vulnerabilities

Hot Spots of Climate Change and Food Insecurity

HIGH EXFOSURE LOW EXPOSURE

High Sensitivity Ln:rw Sensilivity High Sensitivity Low Sensitvty
B Low Capacity | Low Capacity B Lowcapacity [ | Low Capacity
| High Capacity | High Capacity | High Gapacity [l Hioh Capacity

CGIAR Research Program on Climate Change, Agriculture, and Food Security (CCAFS)
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Energy Security

e Hydro-power (flow
volume/timing; downstream

impacts)
« Thermal Cooling (coal, nuclear)
e Biofuels

» Trade-offs (food production,
GHG emissions, biofuels)
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Governance/Conflict

* Diminished/Unequal Water
Access undermines
governance
credibility/stability

* Weak water governance
creates competition/conflict
among user groups and sub-
national governments

« Transboundary water
conflict if basin-wide
international
agreements/institutions and
reliable hydrologic data
absent

-\1 -H."

Aral Sea (en.wikipedia.org)

 July - September, 1939
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1 Water-Related Vulnerabilities

Biodiversity
Aguatic Ecosystems (rivers, wetlands, lakes)
Marine Ecosystems (estuaries, fisheries)
Terrestrial Ecosystems (forests, grasslands)
Human dependence on ecosystem services and products
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Biodiversity
Biodiversity Hotspots, 2004
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Natural Disasters
o Glacial Lake Outburst Floods
e Landslides
* Floods/droughts
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The Water, Energy and Food Security

Nexus

Action Fields Finance Governance Innovation
Enablin
4 ™\ factors
Society incentives
Accelerating access,
integrating the bottom To promote:
of the pyramid
Water/energy/
- food security
Available forall
Economy water '
Creating more resources Equitable &
with less sustainable
growth
Resilient,

; productive
Anavonent: environment
Investing to sustain
ecosystem services Nexus

perspective
\,

S

Urbanisation Population growth Climate change
Global trends

Source: Stockholm Environment Institute. Understanding the Nexus
Background paper for the Bonn2011 Nexus Conference.
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Water Demand Drivers

 Population Growth
 Income Growth

* Industrialization/Globalization
e Energy Demand

* Food Demand (morevolume and greater demand for
water intensive crops; international trade)
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Constraints on Water Availability

* Inefficientinfrastructure (evaporation/leakage, poor
Irrigation practices)

 Water allocation economically/socially/ecologically
inefficient (e.g. cottonin Aral Basin)

* Increased variability in rain/snow/temperature
patterns

 Glacier melt patterns changing
« Groundwater levels falling

o Water pollution
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("P’l Approaches to Reducing Water

(7

Vulnerability

e (Governance:

Clear management authority, integrated management approach,
transparent/equitable water use rights, basin-wide management institutions,
conflict management/mitigation.

 Equity:

Ensure that basic human needs are met.

e Economics:

Adjust incentive structures to encourage conservation and highest return to
water.

« Technology:
Water reuse and conservation in agriculture, industry and municipal supply.
Small-scale harvesting/storage systems
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("’ Approaches to Reducing Water
%)

\R Vulnerability

 Balance:
Actively manage the water/energy/food nexus.

e Drivers:
Reduce population growth and demand for water-intensive
food/products/energy.

« Knowledge:
Learn more about river hydrology, glaciology, and how water is used.

e Awareness:
Inform decision makers and the public about challenges and solutions.
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