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Figure S1. Geographic locations of the twelve selected Indian states considered in this study.
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      Figure S2:  PM2.5 emission flux from fires (averaged over 13 days).
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Figure S3. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Bihar for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.(a)
(b)
(c)








Figure S4. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Delhi for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S5. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Gujrat for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S6. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Haryana for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S7. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Jharkhand for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S8. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Maharashtra (Pune) for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S9. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Madhyapradesh for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S10. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Odisha for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S11. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Punjab for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S11. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Rajasthan for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S12. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in Uttarpradesh for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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Figure S13. Time series of observed and WRF-Chem forecasted hourly PM₂.₅ mass concentrations in West Bengal (Kolkata) for the (a) first, (b) second, and (c) third forecast days. The left Y-axis represents PM₂.₅ concentrations (µg m⁻³), while the right Y-axis indicates the absolute difference between MODISDA and OCMDA forecasts. The line plots show observations (blue), CNTL (pink), MODIS (MODISDA, green), and OCM (OCMDA, black). The red line represents the MODISDA–OCMDA difference.
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