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Climate Change

Impact

Global climate change

Critical challenges

❑Water sustainability

❑Food security

Agricultural sustainability → water & food security

Optimizing cropping patterns → way to go
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Objective:

Optimizing crop pattern for the state of Andhra Pradesh.

➢ Estimating IWR under climate change up to 2050.

➢ Minimizing water consumption
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Methodology:
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Max temp ET0

CROPWAT IWR

Crop data

Objective
Minimizing IWR

Decision variables
Irrigated area of proposed 

crops

Constraints
• Adequate calories
• Adequate proteins
• Consumable sugar, 

groundnut, and red gram
• Arable land 

Penman Monteith    
method

Optimization

Crop yield, 
proteins and 
calories data 

Crops chosen 
Paddy
Sugarcane
Groundnut
Sorghum
Red gram

Rainfall 

Nutritional 
Requirements
Proteins & calories 



Results
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➢ The optimization was feasible for six northern districts for the estimated 

population but not in most of the southern districts.

➢ Increasing yield by approximately 15% for all the crops gave feasible 

results for the district Visakhapatnam.



5

0

10000

20000

30000

40000

50000

A
re

a
 u

n
d

e
r 

ir
ri
g
a

ti
o

n
 

(H
e

c
ta

re
s
)

Districts

Optimal Crop Areas (2050)

Paddy

Sugarcane

Groundnut

Sorghum

Red gram

0

10,00,000

20,00,000

30,00,000

40,00,000

50,00,000

P
o

p
u

la
ti
o
n

Districts

Estimated and optimal population (2050)

Population Est

Max population
feasible for
optimization

➢ The optimization was nonfeasible for these southern districts.

➢ Optimal areas of irrigation were estimated by decreasing the population.



Conclusions and future scope

➢ The results indicate a major shift from water-intensive crops like sugarcane to 

relatively more nutritious crops.

➢ The districts with more capacity for food production can compensate for the 

districts with inadequacy.

➢ Including more detailed constraints for the nutritional benefits of groundnut 

and red gram will make the optimization more efficient.

➢ Implementation of such optimal crop patterns enhances the water-food 

security under different climate change scenarios.
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