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Some facts about India:

¢ Indiais TOP 2 in population;

e Indiais TOP 12 in economy (at market exchange rates);
* India is one of the fastest growing economies;

e India is TOP 5 in biofuel production;

e One third of cropped area in India is irrigated area;
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High Water Demand
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Why is water scarce?
» Runoff is plentiful where it is not needed.

« Runoff is plentiful when it is not needed. Can only be stored
under certain circumstances.

* Intensive water use leads to water quality degradation.

What is the nature of water scarcity?

» Economic — Inability to purchase water services

« Engineering — Water supply not developed; lack of infrastructure

* Physical — Gap between demand & absolute supply (quantity &
quality) either seasonally or between years

Challenge to researchers:
no adequate comprehensive analyses;
big gaps in understanding water stress;
appropriate scarcity concepts;

Measure of Scarcity: Water Stress
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Water Stress Indicators

» annual withdrawals-to-availability ratio (w.t.a)
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For each river basin:

withdrawals-to-availability ratio (w.t.a)

annual withdrawals
annual availability

w.t.a.

When does severe water stress occur?
A common guideline: atw.t.a. > 0.4
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Tools for Analysing
Water Scarcity Trends “FiighNaon

* Global integrated models

* Global data bases

Selected Future 1
Current Situation

Scenario ,funnels*

* Scenario analyses

Selected Future 2
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WaterGAP:
Water Global Assessment and Prognosis “HighNoon

WaterGAP

water use model

WaterGAP
hydrology model

calibration

Scenario Analyses: GEO-4
- Global Environment Outlook - “FighNoon
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http://www.unep.org/geo/geo4/




Water Withdrawals in India
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Water Withdrawals in India
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Selected driving forces for scenario assumptions (S ecF)
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Water Withdrawals in India
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Impact on Water Resources
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Climate change
® lower average river flow, but also
® higher hydrologic variability

(more frequent floods and droughts)

Uncertain whether more water can be stored.
More certain that higher climate variability will

put greater demands on water infrastructure and
people.
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Water Stress in India
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- India in 2050 - )
(w.t.a. according to SecF-scenario)

Water Stress in India

O urban
O rural

total: 869.603 * 10 °

» X 2 total: 1591.083 * 10 °®

*HighNoon
People living under severe water stress
- India Today - - India in 2050 -
(SecF)
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Water Stress in India
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Relative importance of different drivers of changin g
water withdrawals (SRES-IPCC A2)

a) increase in water withdrawals (1995-2055)
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Water Stress in India
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Relative importance of different drivers of changin g
water withdrawals (SRES-IPCC A2)

b) decrease in water withdrawals (1995-2055)
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« Climate change complicates the provision of water.

* Scarcity is equally an issue for households, food production, and
industrial development.

* Tough options for expanding supply.
« Cities limited by lack of water supply in their hinterlands?

» Demand-side management (water conservation) helps, but not
enough.

* Increasing water withdrawals may have side-effect ®
contamination of surface water supply ® threat to aquatic
ecosystems and ecosystem services.
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< What are the underlying factors of water
scarcity theories, models, analyses ?

* What are trends and scenarios ?

« What is societies vulnerability to water scarcity?
How it varies with social groups, income groups,
geographically?

« How to balance the needs of industry, agriculture,
households, and ecosystem services?

« How does water temperature and/or water quality
influence water scarcity?
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