
Climate Change: Strategies of Adaptation and 
Mitigation in Rainfed Agriculture in Relation 

to Water Management in Andhra Pradesh
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� The total geographical area : 275.04 Lakh Ha.
� Gross Area Sown : 145.12 Lakh Ha
� Net area sown:112.88 Lakh Ha
� Rainfed Area : 57.77 Lakh Ha
� The Area irrigated under canals :14.45 lakh ha
� The Area irrigated by Tubewells & Dugwells : 22.83 lakh ha
� The Area irrigated by other source :1.53 lakh ha
� Number of Pumpsets : 29 lakhs
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Rainfall zone 
(mm)

Geographical 
area 

(million ha)

Rainwater 
availability 

(million ha m)

Harvestable 
runoff

(million ha m)

<500 52.07 15.6 0.78

500-750 40-26 25.2 1.51

750-1000 65-86 57.6 4.03

1000-2500 137.24 205.9 14.61

>2500 32.57 95.7 3.26

Total 328.0 400.0 24.19

(Source: Katyal, 1997)
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Date Rainfall, mm Runoff, mm Per cent 
runoff to 
rainfall
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Date Rainfall, mm Runoff, mm Per cent 
runoff to 
rainfall
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Average yields(kg/ha) of G.Nut & Okra and Shelling  (%) and oil content (%) in 
G.nut in different  treatments 
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Crops
Area 

Irrigated 
(Acres)

Season
Contributing 
Farm Ponds

Amount of 
water used, 

m3

Yield
q/ha

Water 
productivity
(q/ha mm)

Groundnut 1.0 Kharif R3-1&2 300 8.8 0.16

Maize 1.0 Kharif R1 500 47.5 1.07

Carrot 0.77 Rabi L6 417 6.0 0.06

Redgram 2.10 Rabi R5 483 1.8 0.02

Green Gram 2.87 Summer R5, L6 675 7.2 0.07

�'��"��'�� ���=� �'!%"�"%� ��''!� �����'��
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Demonstration of different micro 
irrigation systems in Sapota

Micro water harvesting: 
half moon bunds in 
Mango across the slope
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OBSERVED AND CALIBRATED INPUT DATA FOR AQUACROP MODEL



MODEL PERFORMANCE STATISTICS OF THE AQUACROP

DURING CALIBRATION
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Performance 
Statistics

Biomass, 
t ha-1

Yield, 
t ha-1

WP, kg ha-1 

mm-1

E 0.99 0.98 0.98

RMSE 0.16 0.21 0.08

MAE 0.52 0.43 0.70

D-index 0.95 0.94 0.93
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Tubewells in AP (from 1993-2010)

Dugwells in AP (from 1993-2010)
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Development of Co2 foot print for well irrigation in 
Andra Pradesh for  5 major crops
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Findings: 

� Out of the components considered, the contribution to Co2 emission by
pump industry is maximum.

� Drip irrigation has the advantage in maximum reduction of global
warming potential as mitigation strategy as compared surface irrigation
systems under wells.



Impact of climate change on crop water balance in Telangana
region  (Maize and Cotton)
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Late  sowing window (255h July), Cotton

Normal sowing window (20th June), Cotton

CROPWAT model was used for
calculating crop water balance
components of rainfed maize and cotton
in 9 districts of Telangana region for
different CC scenorios of A1b and A2 of
ECHAM5 and CSIRO.

Findings:
1. The CC scenarios predicted the shift

in the rainfall pattern, reduction in
crop ET, increased effective rainfall
because of fall in the temperatures.

2. Accordingly, the deficits have been
reduced in late sowing as compared
to normal sowing of cotton and
maize crops.
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• Rain water harvesting systems through farm ponds has good potential of adaptation to climate risk in
both kharif and rabi rainfed crops. This system has advantage of conservation of both soil, water and
nutrients and promotes local water availability for agricultural operations. It can be made for multiple
enterprise integrating agriculture, horticulture, fish,poultry etc.

• Aqua crop has been found effective with reliable results forassessing the rain water productivity in
rainfed areas.

• The AquaCrop model was calibrated for maize under differentsupplemental irrigation and crop
management practices. The maximum basal crop coefficient for maize varies from 0.75 to 1.05 and
water productivity of 31 gm-2

• AquaCrop model predicted well with the measured values in case of grain yield, biomass, WP, crop
canopy and soil water content. The model efficiency varied from 0.98 to 0.99 for grain yield, biomass
and water productivity.

• Under well irrigation, CO2 foot print was found minimum withdrip irrigation system as compared to
other surface, raingun and sprinkler.

• The crop water balance for both maize and cotton with Echam-5& CSIRO models climate data
indicated the reduction in the deficits because of shift in rainfall, reduced Crop ET in case of late
sowing of the crops for Telanagana region.

• While introducing the new technologies as a strategy to mitigate the climate change, both investments
and incentives for the farmer must be considered for protecting the future agri environment




