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Global Water Availability
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Rainfall is changing
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Global Water Consumption
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Global Water Consumption
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Global Water Depletion = Consumption/Availability
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Global Water Depletion = Consumption/Availability
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Most watersheds are not depleted
OR are periodically depleted :
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Depletion occurs in all climates

| I Humid

Precip Limited
Dry Subhumid
[ | Semiarid
B Arid
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&
S
<
>
S
O
o0
O
+—
O
(&)
c
o
)
D
o
O
Qo
=
O
o
S
<

| e—— 1 1
5-25% 25-50% 50-75% Drought Seasonal 75-100% +100%
Percent Depleted




Water conflict occurs globally

( () Nelson-Saskatchewan

Yukon

Mississippi

KEY

The color of each international river basin indicates the total number
of interactions there from 1990 to 2008.
I—

None 1-3 4-15 16-40 41-126 127+

Circle size indicates the number of hostile events in each basin.
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HOTSPOT

Later this year, Turkey will
complete the Ilisu Dam

on the Tigris River, part of
a national push to boost
electrical power capacity.
Besides submerging the
12,000-year-old settlement
of Hasankeyf, the dam
may damage the already
fragile Mesopotamian
marshes downstream in
Irag. Germany, Austria,
and Switzerland withdrew

funding for the damin 2008.

Saint Lawrence

Orinoco

Amazon

LaPlata

Salween

b

Mekung

HOTSPOT

In 2011, Ethiopia began
building the Grand
Renaissance Dam on the
Blue Nile, a tributary that
provides about 60 percent
of the Nile's water. Egypt
and Sudan are concerned
about the dam's effect
on water flow downriver.
Ethiopia says it will finish
the project in 2017.

HOTSPOT

Tajikistan is planning the
Rogun hydroelectric dam
ona tributary of the Amu
Darya river. The dam would
be the tallest in the world
and help alleviate the
country's energy shortages.
Uzbekistan, fearing
irrigation shortfalls, has
imposed tariffs and travel
restrictions on its neighbor
to the east.

Amur

Han - yotspor

In a channel of the Mekong
two miles north of the
Cambodian border, Laos
intends to construct the
Don Sahong Dam. The
power project could affect
fishing in Cambodia,
Vietnam, and Thailand,

so those countries are
demanding a say in the plan.

Image: Popular Science



Global Water Depletion = Consumption/Availability

I:I <5%
[ 15-25%
[ 125-50%
[ 150-75%
[ IDrought
BN Seasonal

I 75-100%
B - 100%

Brauman et al. (in review)
WaterGAP3 data

// 12




Arid places (mostly) have governance to deal with shortage

BLUE states generally use riparian doctrine. National Water
L1 states generally are considered regulated riparian. Rights Digest
ORANGE states generally use the prior appropriation doctrine. //13
GRAY states use mixed approaches.




Global Water Demand

Livestock Domestic - 9%

(o)
i Manufacturing

/ 7%

Brauman et al. (in review)
WaterGAP3 data

// 14




Agriculture Matters
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Agriculture has a big footprint

.‘u

croplands

pastures

Monfreda et al. 2008

‘ About 40% of land surface is cultivated \



Agriculture consumes a lot of water
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Global Water Demand
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Irrigation  Livestock Domestic Manufacturing Electric

Water consumption by sector

a Australi Zealand




Global Water Consumption
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Big water users irrigate

Fraction of water consumption by each sector

Watershed Water Consumption
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But that doesn’t mean they’re depleted

Fraction of water consumption by each sector

5000 10000

Depletion Category of watershed
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Most area is not found in depleted watersheds

Status of watershed (depletion level):
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Irrigation is found in depleted watersheds

Status of watershed (depletion level):
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Irrigation AND people are found in depleted watersheds

Status of watershed (depletion level):
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Global population is growing

2050 — 9.1 Billion
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1945 - 2.3 Billion

1776 — 1 Billion

1

First Modern

0 J—Iumans

160,000 100,000 10,000 7,000
B.C. B.C. B.C. B.C.

1492 - 500 Million

1,000 2,000 2,150

5,000 4,000 3,000 2,000
B.C. .D. .D. A.D. A.D.

B.C. B.C. B.C. B.C.

Source: TCP




Demand is increasing
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Not just tradeoffs




Image: T Hudson
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“Crop per Drop” Varies Globally

Brauman et al. (2013) ERL
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Comparative advantage

£ -

// 40
57 trades = 50% of irrigation water (major crop exports) MacDonald et al. (in review)




Global Water Depletion
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