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The On-Going World Food Crisis
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Preydbipctian .n LAdIraTion

| Linked to rising energy prices
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| Linked to political turmoil and instability |

Linked to increasing water scarcity




FOOD PRODUCTION
NEEDS TO DOUBLE OVER
THE NEXT 25 YEARS TO
MEET POPULATION
DEMANDS

Global Freshwater Withdrawal
Caurtry Prodien Baaed on hcumanl Induss o and Demesc Line
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Role of ground water systems

TOTAL GLOBAL (Water) 2.5% OF TOTAL GLOBAL (Freshwater)

BE.9% Glaciers & Permanenl
Snow Cover

29, 9% Frash
Ground watar

0.3% Freshwater Lakes and 0.9% Other including
River Slorage. Only this 30l moisture, swamp
partion Is renewable water and permatrost

UNESCO 2000




» Contributed to inadequate management of the

resource

Ground Water Exploitation

» Has expanded irrigation

* Boosted local food production

* Increased small holder production systems

Evolution of irrigation in India (Bhatia, 2005)
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* Global irrigated area is approximately 300 Mha
» 38% equipped for groundwater irrigation

* Total irrigation water consumptive use is 1277
km3/a

* 43% or 545 km3/a is consumptive ground water
use

Siebert et al., 2010 — Groundwater use for irrigation — a global inventory
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Ground water irrigation:

* on demand

e individual use and not constrained by institutional
management and variability in supply

« user flexibility in irrigation scheduling and water
management

e overcomes temporal variability in soil moisture in order
to stabilize crop production

* drought proofing in times of climate change

An invisible and diminishing resource

» when abstraction exceeds recharge

» depletion

* multiple pumping points — difficult to manage without
legal framework

* lack of monitoring and permits

* energy costs —used to be cheap/subsidized
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Simulated groundwater depletion, mm/a

Global depletion of groundwater
resources (Wada et al, 2010)
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Global depletion of groundwater resources (Wada et al, 2010)

Groundwater Depletion Raises
Likelihood of Global Food Crises

National Geographic Freshwater Initiative
Sandra Postel
September, 2010

» Water budgets are badly out of balance,
throwing many regions into water debt.

*The water depleted annually could feed 940
million people for a year.
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Managing the resource: Surface water —
ground water interactions

Maasn Annidl Piecipmasan [TE] - 1998 # .
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Groundwater Rechargs (1981 - 1980] poar Coapita (I000) i

-Monitoring
*» Management
» Mitigation
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Ogallala Aquifer

» Covers 450,000 km2

» Covers 27% of US irrigated land

» Withdrawals for irrigation - 26 km3

» Total withdrawals since development — 312 km3
* 9% decline in storage since development

- If spread across
the U.S. the
aquifer would
cover all 50 states
with 45 cm of
water;

« If drained, it
would take more
than 6,000 years to
refill naturally;

* More than 90% of
the water pumped
is used to irrigate
crops;

* $20 billion a year
in food and fiber
depend on the
aquifer;
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Box no, & Groundwater development in Pakistan
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Complexity of the
soil-water-plant
environment

Skimming well m — ]
technologies — | J

Pakistan

* Protection of ecosystem viability

* Proper governance systems to reduce depletion
and pollution

» Establish institutional, monitoring, permitting and
pricing mechanisms

» Assessment of the resource

» Enhancing recharge

» Use of surface water control systems to replenish
ground water

 Sustainable management to achieve economic and
social well being
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Impact of rising energy prices
A Ground Water Conservation Benefit?
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