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AI for Food System Climate Resilience

Prof Soora Naresh Kumar
Head and Principal Scientist
Indian Agricultural Research Institute
New Delhi-110012, India

nareshkumar.soora@gmail.com
soora.nareshkumar@icar.gov.in
9968768178

IARI: The seat of the Green Revolution
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Climatic risks in India : An Existential Threat
• In past 53 years (1970-2022): ~4 climate, water, seismic-related disasters each 

month. 

• During 1995-2024:  >1100 climatic disaster events (floods, cyclones, droughts, 
cold waves, heat waves &, hailstorms) reported

• Labour productivity loss: >100 bn h per year due to heat exposure (Global: 220 
bn h); Warming of 1 & 2oC: labour productivity losses up to 156 and 230 bn h.

• Crop productivity loss projected to be 6-21% across major crops 

• GHG emissions from agriculture in absolute terms are increasing (2019 
emissions increased by about 13 Mt over 2016)

• Losses are multi-dimensional (infrastructure, livestock,  production, quality, 
suitable areas) 

• Adaptation costs are estimated to be about 5trillion US$

75.81

8.41

13.44

2.34

Sector-wise contribution (%) to GHG emissions from India

Energy

Industrial processes
and product use
Agriculture

Waste

GHG emission (%) from agricultural sector

Enteric fermentation Rice cultivation

Agril. Soils indirect N2O emission Agril. Soils direct N2O emission

Manure management Field burning of agril residues

• Total GHG emissions from India:3132 Mt 
• Removal by LULUCF 485 Mt (15.5%) 
• Total net GHG emissions from India:2646.5 Mt 

GHG emissions from Indian Agri:421 Mt 

TNC, 2023
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Agriculture 4.0 and beyond 

Source: World Government Summit.org
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AI in typical agrifood value chain

Weather forecast

Seasonal forecast

Pest and disease forecast

Input intelligence

Crop improvement

Market (D/S) intelligence

Crop Insurance 

Yield forecast, etc

Weather-based crop management 
–irrigation, nutrients, pests 
(precision agriculture), IoT

Yield forecast 

Targeted yield-based management 

Market intelligence

Protected cultivation

Crop insurance, etc

Weather-based supply estimates

Stock and price analytics

Risk analysis (blockchain)

Market intelligence 
Demand /surplus hotspots

Storage automation, IoT

Processing efficiency, etc
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Processes in InfoCrop simulation model

Aggarwal et al., 2004; Naresh Kumar, 2023
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Heading 1

6

InfoCrop v2.1 

Atlas of Climate Adaptation in South Asian 

Agriculture

InfoCrop 

Cereals: Wheat, Rice, Maize, Sorghum, Millets
Oil seeds: Ground nut, Mustard, Soybean

Pulses: Chickpea, pigeon pea

Horticultural crops: Potato
Cash crops: Cotton

CocoSim 

 Perennial plantation crop: Coconut

Download at https://www.iari.res.in/infoCrop_v2/InfoCrop-Registration.php 
InfoCrop v2.1, 

about 2500 downloads and 
many users in 46 countries

• Calibrated to the district average yield for India for major 11 crops
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Models developed in the Environmental Modeling lab, 
Environmental Sciences Division, IARI
InfoCrop Spatial model beta InfoCrop V1 & V2.1 Cropping system model
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Naresh Kumar et al., communicated 2025

Sugarcane model v1.

New models released

R² = 0.8
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IKSHUCane updates
>30 users 
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Simulation models for horticultural crops developed at the 
Environmental Modelling Lab, Div Envi Sci, IARI

• Potato (InfoCrop-POTATO)

• Coconut (InfoCrop-COCONUT, CocoSim)

• Onion (InfoCrop-ONION in progress)

• Tomato (InfoCrop-TOMATO in progress)

• Spinach  (lvSim)

• Grapes (VitisMod)-phenology

• Cole crops (cauliflower, cabbage and 

broccoli)

• Root vegetables (carrot, beetroot, radish, etc)

• Capsicum, 

• French bean

CocoSim v1.

AUTO INPUTS

Geo-spatial model android interface (beta version)

Naresh Kumar et al., communicated 2025
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T  h a n k  U.........
Climate change research facilities at IARI

nareshkumar.soora@gmail.com

9968768178

Download InfoCropv2.1 at : InfoCrop V2.1 Download Registration Form (iari.res.in)
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