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Annual Renewable Water 
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Irrigated Agriculture 

Source: http://www.nationmaster.com 
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Crop and Water use Statistics 

Source: http://www.nationmaster.com 
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March 24, 2012 DST project presentation, Vizag 

Significance 

 
Paddy is a major consumer of irrigation water 

Tamil Nadu 

Uses about 63% of total available water resources 

for cultivating paddy 



Field water balance lowland rice 

  

Source: IRRI 



March 24, 2012 DST project presentation, Vizag 

Irrigation efficiency ~  (conveyance efficiency X field application efficiency)=40% 

Water diverted from source  = Irrigation requirement / Irri. Eff 

 

Water applied in the field = Water diverted from source  

                                               X Conv. Eff. 

 

Water lost in conveyance = Water diverted – water applied 
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Source: FAO manual 



Auto Irrigation trigger 

Plant growth 

Fraction of potential plant growth reduced 
due to water stress 

Soil water stress 

1 – Depletion. Fac 

Depletion factor 

• SW/TAWC 
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FAO irrigation  

manual 



Significant quantum of water is used in the cultivation of 

paddy. 

Will there be enough water in the future to cultivate paddy? 



Partners 

www.climarice.org 

 



Krishna Basin 

Salient features 
Length: 1,400 km 

Drainage area: 
258,948 sq.km 

Population: 76.5 
million 
• Density: 

287/sq.km 

Climate: Semi-arid 

Rainfall:  800mm 
• 300 – 2000mm 



 

Source: http://krishna-basin.iwmi.org/ 

Surface Water potential 78.1 km3 

Ground Water potential 26.41 km3 

Close basin: All the water resources are allocated  

Agriculture: 78% 

Irrigated Agriculture: 40% 



Modeling Process 

Analysis of weather data inputs from 
climate model 

Bias correction of precipitation 

Simulation of water availability at 
important control points 

Major reservoir locations and diversions 

Irrigation water demand 



Climate Model 

GFDL 

Baseline, A1B and 
Y1B 

• IPRC-RegCM 

– 0.25º × 0.25º 



 



Reason for Bias in RCM 

Systematic model errors 

Imperfect conceptualization 

• Model physics is quite complicated 

Discretization and spatial averaging within 
grid cells 

 



 

GCM grid

Target Region

Regional Climate Model grid

Downscaling Models – An Overview 

Dynamic downscaling

 Involves nesting of Regional Climate Model (RCM) in GCM

About 5000 km
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Need for Bias correction 

Rainfall underestimated 

May not have enough water for irrigation 

Irrigation demand cannot be predicted 
correctly 

Rainfall overestimated 

May indicated more water is available 

Irrigation demand cannot be predicted 
correctly 

Flood and drought assessment 



Bias adjustment 

Baseline scenario 

Equi-probability transformation 

• The simulated rainfall of a given probability of 
exeedance was made equivalent to the IMD 
rainfall of same exceedance 



Distribution transfer 

Probability mapping or quantile-quantile 
mapping 

 



Source: Wikipedia 

Weibull Distribution 



 



 



 









ONGOING STUDIES 
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Introduction Methodology Results & Discussion 

State of art Objectives Study area Background 



Field Instrumentation 
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SEBAL Modified method Field water balance Aquacrop 

Methodology Results & Discussion Introduction 

Disaggregation 



February 23, 2013 FTP Group Monitoring Workshop, 

Pondicherry University 
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 Record daily measurements in the field water tube and percolation tube 

     in order to estimate the field water balance based evapotranspiration.   

SEBAL Modified method Field water balance Aquacrop 

Methodology Results & Discussion Introduction 

Disaggregation 
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Irrigation 

12 cm 6.2 
5.2 6.3 

Field water tube 

SEBAL Modified method Field water balance Aquacrop 

Methodology Results & Discussion Introduction 

Disaggregation 
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Aquacrop – water productivity based crop growth model 

Source: Raes et al., 2009 

FAO 33 Yield response 

to water 

 (Doorenbos & Kassam, 1979) 

Solar Radiation 

Crop Yield 

Crop Evapotranspiration 

Ky 

Solar Radiation 

Crop Yield 

Crop Evapotranspiration Canopy Transpiration 

Biomass 

WP 
HI 

FAO AquaCrop 
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SEBAL Modified method Field water balance Aquacrop 

Methodology Results & Discussion Introduction 

Disaggregation 



Improve the rice paddy irrigation 
routine within SWAT 

AQUACROP, ORYZA, and field observations 

Improve SWAT parameterization using 
thermal remote sensing based ET 
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