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Introduction

Water scarce and concentrated in
winter

Population & economic growth, tourism, Climate change:

industrialization, bioenergy boom, urbanization potentia evapotranspiration,
rainfall

water extractions frequency and intensity of droughts
Mediterranean
agriculture at the
core of the
discussion on
Agricuttural ¢ _ ter extract future allocation of
griculiural sector Maif Waler extracior water resources Environmental concerns linked to

(mean ~50%, range from ~1.3% in Croatia, 12% irrigated agriculture: e.g. groundwater
in France, up to ~90% in Syria, Egypt, Cyprus overexploitation, salinization.
and Greece).

Irrigated agriculture

e contributes 28% of GDP in Syria

® produces ~33.7 billion US$ in Spain,

@ employs 400,000 people in Southern France
@ provides ecosystem services
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Research questions

Irrigation water needs today & water-intensity of
crops

Countries’ potentials for saving water
Impact of climate change on irrigation requirements

Influence of demographic change and water scarcity
in future water requirements
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Modelling tool: LPJmL

Climate, CO, concentration, soil structure, land use

v Irrigated and rainfed
agriculture, grasslands,

natural vegetation
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i | aporatic o 2B ' C, H,0 exchange Photosynthesis
S XA AET Water
W4 W availability

* River discharge (Gerten et al., 2004;
Biemans et al., 2009)

* Irrigation water requirements (Rost et al.,
2008)

* Water consumption of crops (Fader et al.,
2010)

(Sitch et al. 2003, Bondeau et al. 2007, Rost et al. 2008, Behringer et al., 2008, Fader et al., 2010, Schapfhoff et al. 2013, Fader et al. 2015a)

Phenology Management  Production
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10 additional crops included in LPJmL

* Fruit trees

* Nut trees

* Citrus trees

e QOlive trees

* Potatoes

* Vegetables

* Fodder grasses
 Date Palms

* Cotton

* Grapes
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10 additional crops included in LPJmL

1. Land use input

2. Parametrisation
3. Dev. phenology approach
4. Dev. management module

5. Calibration
6. Validation
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Current irrigation water needs and
efficiencies



Irrigation water requirements today

Average: 2000-2009
Total irrigation water requirements by plants = 128 km? = net irrigation water requirements (NIR)

Total water “lost” from source to plant = 95 km?

Current water withdrawal from source = 223 km? = gross irrigation water requirements (GIR)
Withdrawal using drip irrigation and optimising distribution systems = 143 km?

That means saving potentials of ~¥35%

(Fader et al., 2016, HESS)

/e EGU 2016 Marianela Fader |@ () |
e, = ‘




National gross irrigation water requirements and saving

potentials
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(Fader et al., 2016, HESS)
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Agricultural trees have higher water requirements
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Crop Water needs m” ha!

Crops water needs = green water consumption + NIR. Average: 2000-2009. Error bars show the
maximum and minimum values for crop water needs published by FAO (1989).
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Mediterranean irrigation water
requirements under climate and
demographic change



Change in net irrigation requirements (2080-2090)

GCM Agreement %
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0

NIR Change % <45 <15 0 >15 >45

In total ~ 700 runs for different scenarios

(Fader et al., 2016, HESS)
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Southern Mediterranean strongest affected by population growth

GIR 200
km3 . .
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(Fader et al., 2016, HESS)
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Will they have enough water?

e Scenarios of water availability,
irrigation technology,
efficiency of conveyance systems,
management of aquatic ecosystems,

climate and population growth.

* Algeria, Libya, Israel, Jordan, Lebanon, Syria, Serbia, Morocco,
Tunisia and Spain have problems to meet irrigation water
requirements in some scenarios (2080-2090).

e Thatis 10 out of 22 Mediterranean countries!

(Fader et al., 2016, HESS)
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Take home messages

Agricultural trees essential Mediterranean

for simulation of irrig.
requirements & carbon

Climate change will
increase irrigation
requirements (4-18%)

Population growth
may increase irrig.
reqg. even stronger
(additionally 56%)

region could save
35% of water

More efficient
irrigation may
partially compensate
those increases

Water scarcity may pose
problems for irrigated
agriculture in 10 out of
22 countries
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Abstract. In the Mediterranean region, climate and land ample assessments of ﬂMediterranean irrigation under climate change:
use change are expected to impact on natural and agricul- sitions, the influence of more efﬁcient irrigation needed to compensate fOI'

tural ecosystems by warming, reduced rainfall, direct degra- change impacts.

dation of ecosystems and biodiversity loss. Human popula- increases in irrigation water requirements

tion growth and socioeconomic changes, notably on the east-
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