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WaterMIPWaterMIP

■ WaterMIP: Water Model Intercomparison Project
■ EU WATCH FP6 research programme
■ Water, (vegetation, agriculture)
■ 2007-2011

■ 11 hydrologic models
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What is done?What is done?

H d l i l i l i f Irrigated areas

0 20 40 60 80 100
 percent

■ Hydrological simulations for 
global terrestrial areas for the
period 1960-2100 at 0.5 degrees

Irrigated areas

spatial resolution
■ Naturalized
■ Including human impacts like

■ Effects of climate changes
alone.

■ Including human impacts like 
dams and water withdrawals

WaterMIP simulations:

CNRM

ECHAM
SRES A2 Nature VIC, H08, LPJmL, 

WaterGAP

IPSL
SRES B1 Man

WaterGAP
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Global terrestrial hydrologic projectionsGlobal terrestrial hydrologic projections
Naturalized simulations
30 year moving averages 1971 2100 ’0’ (1985) represents 1971 2000
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EvapotranspirationPrecipitation

30 year moving averages, 1971-2100. 0  (1985) represents 1971-2000.
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Irrigation water 1820 a) World PIrrUse1820 a) World PIrrUse1820 a) World PIrrUse1820 a) World PIrrUseIrrigation water 
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■ 90% of current total water 
consumption is irrigation water.
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■ Globally averaged 30-year 
running mean numbers, 1971-
2100. 640
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■ a) Potential irrigation water 
consumption (PIrrUse).
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■ b) Middle panel: Actual irrigation 

water consumption (AIrrUse). 
■ c) Lower panel: AIrrUse/PIrrUse
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■ c) Lower panel: AIrrUse/PIrrUse
(percentage). 40
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c) World AirrUse as percentage of PIrrUse 40
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H08
LPJmL
VIC
WaterGap

ECHAM, A2
IPSL, A2
CNRM, A2

ECHAM, B1
IPSL, B1
CNRM, B1



Global terrestrial discharge to oceansGlobal terrestrial discharge to oceans

■ Forcings: ECHAM B1 & A2

■ Hydrologic model: VIC

■ Similar results for other forcings
d h d l i d l

J M M J S NJ M M J S NJ M M J S N
Control period: Naturalized

and hydrologic models Control period: Human impacts
B1: Naturalized
B1: Human impacts
A2: Naturalized
A2: Human impacts

Norges vassdrags- og energidirektorat



Basin discharge (VIC results)Basin discharge (VIC results)
a) Colorado b) Indus c) Huang He

Control period:
1971-2000

ECHAM, Naturalized

IPSL, Naturalized

CNRM, Naturalized

ECHAM, Human impacts

IPSL, Human impacts

CNRM, Human impacts

a) Colorado b) Indus c) Huang He

Projection period:
(2071-2100) CNRM, Naturalized CNRM, Human impacts(2071 2100)

ECHAM, Naturalized

IPSL, Naturalized

ECHAM, Human impacts

IPSL, Human impacts
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CNRM, Naturalized CNRM, Human impacts



Water scarcity agricultureWater scarcity - agriculture

5 6 7 8 9
ensemble members indicating decrease in scarcity

5 6 7 8 9
ensemble members indicating increase in scarcity

Areas where more than half (here: ≥5) ensemble members project increased
/decreased water scarcity.

5 6 7 8 9

y

Emission scenario: A2
Climate models: Echam, IPSL, CNRM 9 members

AIrrUse as 
percentage of
PIrrUse
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Impact models: H08, LPJmL og VIC PIrrUse



Water scarcity agriculture
12

e) Southwestern Europe PIrrUse (km3 month−1) AIrrUse cp PIrrUse (percent) deficit (km3 month−1)
12

e) Southwestern Europe PIrrUse (km3 month−1) AIrrUse cp PIrrUse (percent) deficit (km3 month−1)
12

e) Southwestern Europe PIrrUse (km3 month−1) AIrrUse cp PIrrUse (percent) deficit (km3 month−1)

Water scarcity - agriculture
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ensemble members indicating decrease in scarcity
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ensemble members indicating increase in scarcity

Areas where more than half (here: ≥5) ensemble members project increased
/decreased water scarcity.

5 6 7 8 9

y

Emission scenario: A2
Climate models: Echam, IPSL, CNRM 9 members

AIrrUse as 
percentage of
PIrrUse
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Naturalized compared to human impactsNaturalized compared to human impacts

Basin averaged/total discharge, human impactg g , p
simulations, compared to the naturalized
simulations. NB! Only the large basins are
included in the figure.

hum impact (current climate) 

50 75 100 125 150
percent

50 75 100 125 150

Basin averaged/total discharge, naturalized
simulations Projection period compared to

clim impact, nat runs 

percent

simulations. Projection period compared to 
control period.
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Naturalized compared to human impactsNaturalized compared to human impacts

Basin averaged/total discharge, human impactg g , p
simulations, compared to the naturalized
simulations. NB! Only the large basins are
included in the figure.

hum impact (current climate) 

50 75 100 125 150
percent Included: WaterMIP results. H08, LPJmL, VIC, 

WaterGAP using CNRM Echam and IPSL50 75 100 125 150 WaterGAP using CNRM, Echam, and IPSL 
forcings. Control period: 1971-2000. Projection
period: 2071-2100, A2 emission scenario.

red: hum impact bigger than clim

Basin averaged/total discharge, naturalized
simulations Projection period compared to

red: hum impact bigger than clim

clim impact, nat runs 

percent

simulations. Projection period compared to 
control period.
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50 75 100 125 150
percent



Water consumption vs climate change effectsWater consumption vs climate change effects

■ Red/blue areas: Anthropogenic water consumptionp g p
larger/smaller effects on runoff than climate change

■ Mean of 4 impact models
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Colorado

 Percent increase in runoff (projected cp control), naturalized
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Colorado
Nile
Indus
ChangJiang

Open symbols: Control period
human impacts compared to 
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ChangJiang
HuangHe

CNRM
ECHAM

p p
control period naturalized

Filled symbols: Projection
period human impacts−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50−50 ECHAM

IPSL

p p
compared to projection period
naturalized

 Percent decrease in runoff as a result of
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ConclusionsConclusions

■ Irrigation water demands is expected to increase
■ 55 percent of current global agricultural water demands 

b t d i t b t 48 t t th d fcan be met, decreasing to about 48 percent at the end of 
the century (mean results)

■ In some areas direct human impacts have a larger effect■ In some areas direct human impacts have a larger effect 
on water fluxes than climate change is expected to have.

■ Models generally agree on sign but some differences in■ Models generally agree on sign, but some differences in 
timing and amount. 

■ More information: www.eu-watch.org/watermip
■ Ongoing project using CMIP5 data: ISI-MIP, www.isi-mip.org
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