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Abstract

Intensive crop residue burning (CRB) in northern India triggers severe air pollution episodes over the Indo-
Gangetic Plain (IGP) every year during October and November. This study quantifies the contribution of
CRB to poor air quality over the IGP. We began by investigating the spatiotemporal distribution of CRB
fires within the study area. Next, we simulated air quality and quantified the impact of CRB using the
Weather Research and Forecasting model coupled with Chemistry (WRF-Chem). This model incorporated
recent inventories of anthropogenic emissions (EDGAR v5) and biomass burning emissions (FINN v2.4),
along with MOZART-MOSAIC chemistry. Finally, we estimated mortality due to CRB-induced PM,sover
the IGP. Punjab and Haryana were the dominant regions for CRB fires, followed by Uttar Pradesh and
Madhya Pradesh. The model effectively captured observed PM, s concentrations, with a normalized mean
bias (NMB) below 0.2 and R-squared (R?) exceeding 0.65 at most validation sites. However, minor
discrepancies were observed at a few sites in Delhi, Punjab, Haryana, and West Bengal. The NCR
experienced the highest PM, s concentrations, followed by Punjab, Haryana, Uttar Pradesh, Bihar, and
West Bengal. The estimated 18,000 lives potentially saved annually by eliminating CRB emissions highlight
the critical need for addressing this issue. Our innovative model combination, incorporating physics,
chemistry, and emissions data, proves to be a valuable tool. For the first time, this model successfully
simulated PM, s concentrations exceeding 300 pug/m?3 during episodic events, providing crucial insights for
future air quality management strategies in the region.
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IGAC Activities

MAP-AQ: Monitoring, Analysis and Prediction of Air Quality, GEIA: Global Emissions Initiative,
BBURNED: Biomass Burning Uncertainty: ReactioNs, Emissions and Dynamics
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Americas Working Group, Japan National Committee, Southern Hemisphere Working Group, China
Working Group, ANGA: African Group on Atmospheric Sciences, MANGO: Monsoon Asia and
Oceania Networking Group



