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Abstract 

India's western state of Rajasthan experiences high ozone (O3) concentrations, during the wheat growing 
season. This O3 harms wheat plants, leading to reduced crop yields. We investigated these yield losses in 
selected districts of Rajasthan by using different O3 indices to estimate the impact of O3 on wheat 
production, including observed O3 concentrations and established metrics like AOT40, M7, and POD3. Our 
analysis covered the period between the years 2018 and 2022. The results showed that O3 pollution 
caused district-level wheat yield losses ranging from 0.46% to 5.5% (using POD3), 0.91% to 28% (AOT40), 
and 0.92% to 19.34% (M7). These losses translated to significant wheat production shortfalls. We 
estimated production losses between 9.45×104 tonnes (POD3), 12.75× 104 tonnes (M7), and 18.15× 104 
tonnes (AOT40) across the study area. The corresponding economic impact ranged from USD 0.024 billion 
(POD3), USD 0.032 billion USD (M7), and USD 0.044 billion (AOT40). Concentration-based metrics (AOT40 
and M7) consistently estimated higher yield losses compared to the flux-based POD3 metric. The study 
suggested that concentration-based methods might overestimate the true impact of O3 on wheat. The 
POD3 metric considers biological factors and may provide a more accurate assessment. However, research 
on flux-based responses in wheat is limited in India. Despite these limitations, our findings based on 
existing research confirm a significant threat. Current and projected O3 levels pose a serious risk to India's 
food security by reducing wheat yields. 
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IGAC Activities 

TOAR: Tropospheric Ozone Assessment Report, AMIGO: Analysis of eMIssions usinG Observations, 
MAP-AQ: Monitoring, Analysis and Prediction of Air Quality 

IGAC Regional Working Groups 

Japan National Committee, China Working Group 


