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Relationship of crop water productivity. (cwp)

to grain yield
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Irrigated crop water productivity

Crop No. of studies | Median per study | Overall median
kg/m® kg/m*®

0.58 - 2.23 1.06
0.46 - 1.84 0.89
1.01 -2.92 1.78

—

- Data are from studie

—
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Crop water productivity of wheat (2000)

cwp (kg/m3)
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From Liu et al. 2007




Impact of climate on agricultural production
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Annual water reguirement per person

it
|

Sufficient > 1700 m3
Water stress 1000 -1700 m3
Scarcity 500 - 1000 m?3

Extreme scarcity < 500 m?

From Falkenmark & Widstrand, 1992




Annual water requirement per capita for
household, services, industrial activities

100 m3 household
140 m3 services

126 m?3 industry

57 m* household

35 m? services

140 m= industry

EURCPE
232 m2

10 m3 household (average 2002-2011)

8 m3 services

W AFRICA 7 m3 industry



Annual per capita water Neeas |
o cover 2500 kca

1200 - “1‘500 m




Population, cereal import, and

domestic production (1961—-1998)

3500
¢
30001 Israel | ¢
mpor
2500 ¢
(V)]
c 2000
o
S 1500-
o
H -
1000 Domestic
® . )
s00f ~ ¢ ... L= production
O - - | | | - |
2 3 4 5 6 7

Population (Million)  om Yang & Zehnder, 2002



Changes and sources of per capita

cereal supply, 1961—-1998 (kg/capita)

Morocco

kg cereal per capita and year
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Data from Yang & Zehnder, 2002



Net virtual water trade by country
(average over the period 2000—-2006)
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Situation 2030

Limits for food production
Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food Erom Zehnder. 2002
production for export



Projection of water availability.
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2000
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Increase/decrease [%]

Future? — models used and interpretation

Models used

HadCM3 (Hadley Centre Coupled Model, version 3), UK

CGCM2 (Coupled Global Climate Model version 2), Canada
CSIRO2 (Commonwealth Scientific and Industrial Research Organization), Australia
Parallel Climate Model couples three models, USA

Scenarios

50 100

0

-100

A1FIl - emphasis on fossil-fuels (Fossil Intensive).

B2 — local environmental sustainable

North America

2030s 2090s

Increase with high confidence
Increase with medium confidence
Increase with low confidence
Decrease with low confidence
Decrease with medium confidence
Decrease with high confidence
Increase/decrease mixed

7 scenarios
6 scenarios
5 scenarios
5 scenarios
6 scenarios
7 scenarios
All others



Impact of climate change on crop production
(Wheat, maize & rice)

é ' ' - Decrease with high confidence

W,
I - Decrease with medium confidence

£

‘;, Decrease with low confidence

Increase/Decrease mix

Increase with low confidence

A d _, ol oy .
W .t # ' - Increase with medium confidence
: 2

- Increase with high confidence

) Liu et al. 2013



Climate change induced trend in blue water availability in 2030

NO SCA

.
I .-
T -

NO: no water stress
STR: Water stress
SCA Water scarcity

b- - decrease in b with different confidence levels

b +/~ :increase/decrease mixed in b

b+ increase in b with different confidence levels

Liu et al. 2013



Frequencies of droughts
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Latitude dependent irrigated crop water productivity.
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Food security in 2030
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Projected population per
square km in the 2030s
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Change cf per capita
calorie availability
from 1990s to 2030s

I Low degree of subsistence
agriculture due to higher
degree of urbanisation




Limiting factors for crop yields

% of stress
100 0

Andersson et al. 2013



Challenges & Conclusions

Climate changeimayhaveg|owallyAESSIoIaNIERatVE
effect on wateravailability SHEEENNOUEUCHEHIRINAVE
need to feed 2/ billioN HUENSITIONE.

Flood and dra :J'J‘.ts ‘ fluenceghcreasineIyaoEaINooa
and water,secur;

Economic and political depeEndenceNnitHERVatersand
virtual water: (food)  s€Ctor iSISroWInge?

Virtual water must become aniintegralipantoiuire

\J\JQ

water managementd as_]s]or
Geopolitical efforts are needed ow the principlelos;

national'food self=sufficiency to be ab ndoned.

Only if these ET'\aILenges are met.governments can take
the most optimal.economic and ecologl Al decisior
for the use of the available water in their countries.
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