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Ñ  Pressure on freshwater 
resources has grown 
exponentially in the past 
century 

 

Ñ  Doubling of food production 
will be needed by 2025, 
requiring:  
Ó  Significant expansions in 

irrigated agriculture 
Ó  Dramatic improvements in the efficiency of irrigated lands 
 

Ñ  It will be essential for the world’s farmers to grow more food 
with less water despite the stresses presented by climate 
change. 
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Zubair et al. (2011). http://portal.iri.columbia.edu/portal/server.pt/gateway/PTARGS_0_4972_7156_0_0_18/TR10-06_Plantation.pdf  



DeSilva et al. 2007. Agricultural Water Management, v93, pp19-29  

Fig. 3 – Spatial variation in rainfall from October to February for the 
baseline (1961-1990) and A2 and B2 scenarios for 2050’s 



Jacobi, J., D. Perrone, G. Hornberger (In Preparation), Shifts in Sri Lankan Rainfall Patterns. 
 



About 40% of  electricity is generated through 
hydropower. 

COMPETITION FOR WATER WILL  
INCREASE SCARCITY 



•  Mahaweli Authority Development 
Program (MADP) 

•  Feeds 1,000 “tanks” used for 
irrigation with water captured in 
the wet and intermediate zones 

•  Provides irrigation water to 3,650 
sq.km of land in the MADP  
systems 

•  Land allocated to ~300,000 
landless families in a government 
resettlement project 

•  MADP settlements exist alongside 
traditional, small scale irrigation 
communities. 



Kadulla  Wewa  Tank,  Polonnaruwa  District,  Sri  Lanka	
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Field  Canal  near  Anuradhapura	














±  Provides assurance in the event of  drought 
±  Can negatively impact yields; can be costly











Sample 278 head farmer 

Sex 80% male  

Education 70% secondary degree or higher 

Age  50 years 

First generation farmer 8% 

Primary occupation  92% farmer  

Secondary occupation 54% no secondary occupation 

% paddy consumed by household 34% 

Religion/ethnicity 99.6% Sinhalese Buddhist 
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Dry Seeding AWD Bethma Drought Seeds 



 	
    	
   AWD	
    	
   Seeds 
B	
    	
   OR	
    	
   B	
    	
   OR	
  

Gender (1=male)	
  
Education (primary or less)	
  
First generation farmer	
  
SES 	
  
Water scarcity 	
  
Risk perceptions	
  
Irrigation scheme (1=MADP)	
  
Risk aversion 
Efficacy 

Random Intercept	
  

AIC	
  
Correct Classification	
  



 	
    	
   AWD	
    	
   Seeds 
B	
    	
   OR	
    	
   B	
    	
   OR	
  

Gender (1=male)	
    1.12 ** 3.05 0.46 1.58 
Education (primary or less)	
   -0.42 0.66 0.21 1.22 
First generation farmer	
    0.30 1.35 0.14 1.17 
SES 	
   -0.06 0.94 0.16 1.18 
Water scarcity 	
   -0.03 * 0.97 -0.01 ** 0.99 
Risk perceptions	
   0.02 1.02 0.08 1.08 
Irrigation scheme (1=MADP)	
    0.26 * 1.30 -0.09 0.66 
Risk aversion 0.33 * 1.40 0.08 1.01 
Efficacy  0.32 1.37 -0.11 0.94 

Random Intercept	
   <0.01	
   0.42	
  

AIC	
   1280.77	
   1229.15	
  
Correct Classification	
   71.2%	
    	
    	
    	
   62.6%	
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Heard of  Behavior Adopted  



 	
    	
   Dry Seeding	
    	
   Bethma Drought Seeds 
B	
   OR	
    	
   B	
    	
   OR	
   B OR 

Gender (1=male)	
    -0.25 0.79 0.42 1.52 -0.34 0.71 
Education (primary or less)	
   0.34 1.41 -0.29 0.74 -0.27 0.76 
First generation farmer	
    -1.01 0.36 -0.72 ** 0.49 -0.36 0.70 
SES 	
   0.20 1.22 0.45 ** 1.58 0.04 1.04 
Water scarcity 	
   0.03 ** 1.03 -0.01 0.99 0.02 ** 1.02 
Irrigation scheme (1=MADP)	
    -1.00 * 0.37 0.17 1.19 -0.35 0.70 
Risk perceptions	
   -0.36 1.02 0.11 1.12 0.03 1.03 
Risk aversion -0.18 ̂  0.83 0.15 1.17 -0.15 0.86 
Efficacy  0.66 * 1.94 0.60 1.83 -0.18 0.84 

Random Intercept	
   <0.01	
   0.42	
  

AIC	
   1218.95	
   1430.61	
   750.00 
Correct Classification	
   69.4% 	
    	
    	
   86.0%	
   	
    	
   68.3% 







 	
    	
   Dry Seeding	
    	
   Bethma Drought Seeds 
B	
   OR	
    	
   B	
    	
   OR	
   B OR 

Gender (1=male)	
   -0.39 0.68 -0.18 0.84 
Education (primary or less)	
   -0.05 0.95 -0.21 0.81 
First generation farmer	
   -0.64 0.53 0.32 1.38 
SES 	
   0.20 1.22 0.25 ** 1.25 
Water scarcity 	
   0.00 1.00 0.01 1.01 
Irrigation scheme (1=MADP)	
   0.99 ** 2.71 1.50 * 4.46 
Risk perceptions	
   -0.78 * 0.46 0.02 1.02 
Risk aversion -0.05 0.95 -0.25 1.28 
Efficacy -0.12 0.89 -0.27 0.76 

Random Intercept	
   <0.01	
   0.42	
  

AIC	
   1409.87	
   1361.92	
  
Correct Classification	
   89.9%	
    	
    	
   81.5%	
   	
    	
  





FUNDING 

Ñ  National Science Foundation: Water Sustainability and Climate (WSC) Program. 
Climate, Drought and Agricultural Adaptations: An Investigation of  Vulnerabilities and 
Responses to Water Stress Among Paddy Farmers in Sri Lanka (
NSF-EAR 1204685). 9/1/2012 – 8/31/2017. 

Ñ  Vanderbilt University Discovery Grant Program. Climate Adaptation, Water-Energy 
Impacts, Perceptions and Behavior. 2011 – 2013. 

Ñ  Vanderbilt International Office. Category B: Project Development Grant. Climate 
Change Adaptation: A Pilot Study on Drought Impacts, Perceptions and Behavior (
Abstract). 2010-2011. 

Ñ  Vanderbilt International Office. Category A: Collaborative Exploratory Grant. Climate 
Change Adaptation: Climate Change Adaptation: Flood Impacts and Perceptions (
Abstract). 2009-2010. 



INVESTIGATORS 

George Hornberger (PI)  - Hydrology 

Amanda Carrico (co-PI) - Psychology 

Jim Fraser (co-PI) - Sociology 

Jonathan Gilligan (co-PI) – Atmospheric Sciences 

Heather Truelove (co-PI) - Psychology 

POST-DOCS & STUDENTS 

Josh Bazuin (post-doc) Thushara Gunda 

John Jacobi Ashley Greene 

Emily Burchfield Steven Berry 

Elizabeth Stone 



Thank You! 
 

Amanda Carrico 
Amanda.Carrico@colorado.edu 


