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I Farms race
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crop models: conceptual framework




ClimateCrop model
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Understanding global uncertainty,
land and water

Stations (1141)
and agroclimatic zones (73)
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Improvements of the estimates

= 73 agro-climatic regions in the world, 1141

climatic sites for crop simulation, 433 sites in
Europe

" Nitrogen and water demand elasticities
estimated for the major agro-climatic regions
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9 agro-climatic regions in Europe
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9O climatic regions in China
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17 climatic regions in USA
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Representative Emmission Pahways
(RPC)

AlB

A balanced emphasis on all energy sources.
A1B 2080 =712 ppm CO2

El

The so-called global “2 °C-stabilization” scenario
is characterized by an atmospheric
concentrations of 498 ppmv CO2 in the 2080s)

E1 2080 = 498 ppm CO2

15



Scenario A1B 1

Temp change (C)
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Scenario A1B 2

Temp change (C)
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Scenario A1B 3

Temp change (C)
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Scenario A1B 4

Temp change (C)
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Scenario A1B 5

Temp change (C)
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Scenario A1B 6

Temp change (C)
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Scenario A1B 7

Temp change (C)
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Scenario A1B 8

Temp change (C)
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Scenario A1B 9

Temp change (C)

o b~ W N R O

+ 50
+10
+1.5
-1.5
-10

- 50
24



Scenario A1B 10

Temp change (C)
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Scenario A1B 11

Temp change (C)
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Scenario A1B 12

Temp change (C)
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ScenarioE1l 1

Temp change (C)
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Scenario E1 2

Temp change (C)
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ScenarioE1l 3

Temp change (C)
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ScenarioEl 4

Temp change (C)
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ScenarioE1l 5

Temp change (C)
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ScenarioE1 6

Temp change (C)
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ScenarioE1 7

Temp change (C)
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Scenario E1 8

Temp change (C)

o b~ W N R O

+ 50
+10
+1.5
-1.5
-10

- 50
35



ScenarioEl 9

Temp change (C)
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ScenarioE1 10

Temp change (C)
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Scenario E1 11

Temp change (C)
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ScenarioEl 12

Temp change (C)
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ScenarioE1 13

Temp change (C)
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Scenario E1 14

Temp change (C)
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Scenario A1B 1

Agricultural productuivity changes (% of baseline)
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Scenario A1B 2

Agricultural productivity changes (% of baseline)
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Scenario A1B 3

Agricultural productivity changes (% of baseline)
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Scenario A1B 4

Agricultural productivity changes (% of baseline)
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Scenario A1B 5

Agricultural productivity changes (% of baseline)
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Scenario A1B 6

Agricultural productivity changes (% of baseline)
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Scenario A1B 7

Agricultural productivity changes (% of baseline)

+60 +30 +20 +10 O -10 -20 -30 -60 48



Scenario A1B _8

Agricultural productivity changes (% of baseline)
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Scenario A1B 9

Agricultural productivity changes (% of baseline)
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Scenario A1B 10

Agricultural productivity changes (% of baseline)
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Scenario A1B 11

Agricultural productivity changes (% of baseline)
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Scenario A1B 12

Agricultural productivity changes (% of baseline)
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ScenarioE1l 1

Agricultural productivity changes (% of baseline)
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Scenario E1 2

Agricultural productivity changes (% of baseline)
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Scenario E1 3

Agricultural productivity changes (% of baseline)

+60 +30 +20 +10 O -10 -20 -30 -60 56



ScenarioEl 4

Agricultural productivity changes (% of baseline)
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ScenarioE1l 5

Agricultural productivity changes (% of baseline)
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ScenarioE1l 6

Agricultural productivity changes (% of baseline)
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ScenarioE1 7

Agricultural productivity changes (% of baseline)
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Scenario E1 8

Agricultural productivity changes (% of baseline)
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ScenarioEl 9

Agricultural productivity changes (% of baseline)
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Scenario E1 10

Agricultural productivity changes (% of baseline)
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Scenario E1 11

Agricultural productivity changes (% of baseline)
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ScenarioEl 12

Agricultural productivity changes (% of baseline)
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ScenarioE1l 13

Agricultural productivity changes (% of baseline)
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ScenarioEl 14

Agricultural productivity changes (% of baseline)
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Scenario A1B 1

Agricultural productivity changes (% of baseline)
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Scenario A1B 2

Agricultural productivity changes (% of baseline)

+60 +30 +20 +10 O -10 -20 -30 -60 69



Scenario A1B 3

Agricultural productivity changes (% of baseline)
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Scenario A1B 4

Agricultural productivity changes (% of baseline)
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Scenario A1B 5

Agricultural productivity changes (% of baseline)
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Scenario A1B 6

Agricultural productivity changes (% of baseline)
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Scenario A1B 7

Agricultural productivity changes (% of baseline)
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Scenario A1B _8

Agricultural productivity changes (% of baseline)
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Scenario A1B _9

Agricultural productivity changes (% of baseline)
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Scenario A1B 10

Agricultural productivity changes (% of baseline)
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Scenario A1B 11

Agricultural productivity changes (% of baseline)
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Scenario A1B 12

Agricultural productivity changes (% of baseline)
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ScenarioE1 1

Agricultural productivity changes (% of baseline)
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Scenario E1 2

Agricultural productivity changes (% of baseline)
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Scenario E1 3

Agricultural productivity changes (% of baseline)
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ScenarioEl1l 4

Agricultural productivity changes (% of baseline)
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Scenario E1 5

Agricultural productivity changes (% of baseline)
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Scenario E1_6

Agricultural productivity changes (% of baseline)
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ScenarioE1_7

Agricultural productivity changes (% of baseline)
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Scenario E1 8

Agricultural productivity changes (% of baseline)
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ScenarioE1 9

Agricultural productivity changes (% of baseline)
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Scenario E1_10

Agricultural productivity changes (% of baseline)
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Scenario E1 11

Agricultural productivity changes (% of baseline)
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ScenarioE1 12

Agricultural productivity changes (% of baseline)
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Scenario E1 13

Agricultural productivity changes (% of baseline)

+60 +30 +20 +10 O -10 -20 -30 -60 97



Scenario E1 14

Agricultural productivity changes (% of baseline)
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Complexity: need to
understand local

vulnherabilities
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The A special report on water
WIS o want of a drink

May 20th 2010

http://www.economist.com/node/16136302




Scenario A1B _av No adaptation

Agricultural productivity changes (% of baseline)
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Scenario E1_av No adaptation

Agricultural productivity changes (% of baseline)
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Scenario A1B_av Adaptation 1

Agricultural productivity changes (% of baseline)
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Scenario E1_av Adaptation 1

Agricultural productivity changes (% of baseline)
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Scenario A1B_av Adaptation 2

Agricultural productivity changes (% of baseline)
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Scenario E1_av Adaptation 2

Agricultural productivity changes (% of baseline)
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Scenario A1B_av Adaptation 3

Agricultural productivity changes (% of baseline)
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Scenario E1_av Adaptation 3

Agricultural productivity changes (% of baseline)
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Scenario A1B_av Adaptation 1&3

Irrigation water demand change (% of baseline)
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Scenario E1_av Adaptation 1&3

Irrigation water demand change (% of baseline)
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Scenario A1B_av Adaptation 2

Nitrogen fertiliser change (% of baseline)

0O 25 50 100 200 300
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Scenario E1_av Adaptation 2

Nitrogen fertiliser change (% of baseline)
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Scenario A1B_av Adaptation 3

Nitrogen fertiliser change (% of baseline)
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Scenario E1_av Adaptation 3

Nitrogen fertiliser change (% of baseline)
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World: crop productivity change (% of baseline), no adaptation
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World: crop productivity change (% of baseline), adaptation 1

AV T3
vT 13
€T 13
ZT 11
1T 13
0T 13
6 13

8 13

L 173

9 13

S 173

v 13

€ 113

¢ 13

T 113
AV a1V
T 4a1v
1T 41V
0T 491V
6 dTIV
8 a1V
L a1V
9 d1v
G a1v
v a1V
€ d1v
¢ a1v
T d1v

112



World: crop productivity change (% of baseline), adaptation 2
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World: crop productivity change (% of baseline), adaptation 3
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Adaptive capacity: components

values
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Very high
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potential risk (a synthesis)
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high or very high
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