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Crop Model Concepts 
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Climate Change and Crop Productivity 
Temperature and CO2 – Rice Growth 
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Baker and Allen, 1993 



Climate Change and Crop Productivity 
Temperature and CO2 – Rice Yield 

Temperature, °C

20 22 24 26 28 30 32 34 36 38

R
ic

e
 y

ie
ld

, 
t 
h

a
-1

0

2

4

6

8

10

12

330 ppm

660 ppm

Baker and Allen, 1993 





Rainfed rice hotspots 
1980-89 2030-39 2090-99 

Pannangpetch et al, 2009.  



Adaptation 
options 

for 
rainfed  

rice 
production 
systems 

Jintrawet & Chinvanno, 2011.  



Irrigated rice hotspots 
1980-89 2030-39 2090-99 

Pannangpetch et al, 2009.  



Cassava hotspots 
2030-39 2090-99 

Pannangpetch et al, 2009.  

1980-89 



Sugarcane hotspots 
1980-89 2030-39 2090-99 

Pannangpetch et al, 2009.  



Maize hotspots 
2090-99 

Pannangpetch et al, 2009.  
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Previous studies on Vulnerability & 
Coping mechanisms on Rice, 
Cassava, Sugarcane & Maize 



Exposures, Sensitivity & Coping mechanism 

Crop Exposures Sensitivity Coping 
Mechanism 

Main rice On set of rains, total 
rainfall, # of rainy days 
Storms, Extreme temp, 
Salinity 

Growing season 
Anthesis, Flowering, 
lower yield, Pests, 
drought 

Farm level water & 
crop nutrient 
management, 
breeding programs 

Off-season rice Storms, Extreme temp 
 

Growing season 
Anthesis, Flowering, 
lower yield, Pests, flood 

- do - 

Cassava On set of rains, total 
rainfall, # of rainy days 
Extreme temp 

Lower yield, 
waterlogged, pests 

- do - 

Sugarcane On set of rains, total 
rainfall, # of rainy days 
Extreme temp 

Lower yield, drought, 
pests 

- do - 

Maize On set of rains, total 
rainfall, # of rainy days 
Extreme temp 

Lower yield, drought, 
pests 

Conversion to tree 
crops in sloping areas 

Jintrawet, 2012.  

Climate Change – an opportunity to invent new modes of production and consumption 
which no longer rely solely on fossil fuels. 


