
 

1 
 
 

February  2017 

 
 
 
 
 
 
 
 
 

Climate Change Impacts on Indian Agriculture:  

Staple Crops and Food Security Scenarios 
 
 
Dr. Veena Vidyadharan, Policy Analyst, CUTS International & Deputy Head CUTS Centre for International Trade,  

Economics and Environment (CUTS CITEE) 

Susan Mathew, Senior Programme Officer, CUTS International 

 

 

Abstract 

Climate change and demographic changes in India have affected key natural resources, such as land 

and water. One visible aftershock of these effects is changing food production scenarios in India. 

Numerous General Circulation Models (GCMs) have been designed to quantify the physical impacts of 

climate change on food production scenarios. The discussions in this paper are based on the 

International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT) model analysis 

by International Food Policy Research Institute (IFPRI) on selected crops in different sub-regions of India 

and draws from conclusions of the 4th Intergovernmental Panel on Climate Change (IPCC) assessment 

report. The paper argues that staple food crops have the potential to be compatible to transitional 

climate aberrations if supported with technology and policies. Given that the four pillars of food security 

are directly linked to food production and entitlement mechanisms, the paper also includes suggestions 

for improving mechanisms. 
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Table 1: Mapping of Indian States to Macro Sub-regions 

Macro sub-region Indian states contained in sub-region 

North Uttarakhand, Uttar Pradesh, Bihar, Sikkim, Delhi 

Northwest Gujarat, Rajasthan, Punjab, Haryana, Jammu & Kashmir, Himachal Pradesh 

Northeast Arunachal Pradesh, Assam, Nagaland, Manipur, Mizoram, Meghalaya 

East Jharkhand, West Bengal, Odisha, Chhattisgarh 

Central Andhra Pradesh, Maharashtra, Madhya Pradesh 

South Goa, Karnataka, Tamil Nadu, Kerala, Andaman & Nicobar Islands, Lakshadweep 

Source: (Rosegrant, et al. 2008) 

Staple Crop Production in India 

Table 2: Average Estimates of Area and Production of Rice, Wheat, Maize and Potato for India 

(2010-2015) 

Staple Crops Area ( '000 Hectares) Production ('000 Tonnes) 

Rice 43573.81 103728.02 

Wheat 30173.50 91527.79 

Maize 8851.87 22835.10 

 Area ('000 Hectares) Production ('000 MT) 

Potato 1962.30 43746.08 

Source: Author’s calculations from data available on (GoI, 2015) 
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Figure 1: Top 10 States in Production and Area for Rice, Wheat, Maize and Potato in India (2010-2015) 
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i
 The IPCC (2014) defines mitigation as ‘an anthropogenic intervention to reduce the anthropogenic forcing of the climate 
system; it includes strategies to reduce greenhouse gas (GHG) sources and emissions and enhancing GHG sinks. 
ii
 The IPCC (2014) defines adaptation as ‘adjustment in natural or human systems in response to actual or 

expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities. 
iii
 The IMPACT model predictions were proposed in 2008 for future impacts extending till 2050. The authors have used 

average production data for five years from 2009-2014 to analyse whether the predictions are following an empathetic 
trend. 
iv
 GCMs are a type of climate change model which simulates the circulation of the atmosphere. The model consists of 

the Navier-Stokes mathematical equation to represent certain properties (temperature, pressure, and moisture content, 
etc) of the Earth's atmosphere. GCMs are primarily used for weather forecasting and understanding climate change. 
v
 The Decision Support System for Agro- technology Transfer (DSSAT) is the most widely used crop-simulation model 

which translates soil moisture levels, daily temperature and crop management characteristic to gain or loss in the crop 
yields. 
vi
 The CSIRO comprises of atmosphere, land surface, ocean, and polar ice models. 

vii
 The Model for Interdisciplinary Research on Climate (MIROC) is a general circulation model which consists of five 

component models viz., atmosphere, land, river, sea ice, and ocean developed by Centre for Climate System Research, 
University of Tokyo   
viii

 The National Centre for Atmospheric Research, US (NCAR) model is composed of a Weather Research & 
Forecasting (WRF) Model, Community Earth System Model (CESM) and Whole Atmosphere Community Climate Model 
(WACCM).   
ix
 The IMPACT model has categorised the states of India into six macro sub regions, viz., North West, North, North East, 

East, Central and South.   
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