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Figure S1. Spatial distribution of monthly mean β for July 2019.
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Figure S2. The regions selected for the regional analysis.
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Figure S3. The spatial distributions of the annual mean NH3 total columns for all four years from 2019 to 2022. The first and second columns
in each row show annual mean from IASI ANNI-NH3-v4 observations (Ωobs) and LMDZ-INCA model simulated columns after applying
the averaging kernel (Ωmod), respectively. The third column’s figures show the differences Ωmod- Ωobs between. The last column figures
show the scatter density plots between the observed IASI and the LMDZ-INCA model NH3 columns. In the scatter plots, the solid blue line
represents the one-to-one line, while the dashed red line represents the regression line.
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Figure S4. The boundaries of the 9 world regions from the 10 regions defined by Ge et al. (2022) (based on the IPCC reference regions
described in Iturbide et al. (2020) used to gap filling the unconstrained emissions in this study.
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Figure S5. IASI-constrained (lower stack bars) and gap-filled (upper stack bars) NH3 percentage (%) of seasonal total emissions across six
regions over the land from 2019 to 2022.
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Figure S6. Seasonal NH3 emissions (IASI-constrained (lower stack bars) and gap-filled (upper stack bars)) across six regions over the land
from 2019 to 2022.
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Figure S7. Spatial distribution of the total annual NH3 emissions for a period of four years from 2019 to 2022, showing the bottom-up prior
CEDS emissions (first column), and IASI-constrained emissions (EIASI) (second column).
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Figure S8. Yearly number of fires and burned area across the three regions (a) South America, (b) Africa, and (c) North America for the
years from 2019 to 2022 (source: https://gwis.jrc.ec.europa.eu/, last access: 02-09-2024).
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Figure S9. NH3 Emissions over the Middle East region. First row shows the spatial distribution of the total annual emissions averaged over
four-year period (2019-2022), showing (a1) the bottom-up prior CEDS emissions (first column), (a2) IASI-constrained emissions (EIASI).
Figure (b) shows the daily variation of the estimate NH3 emissions for all four years and (c) shows the annual estimated, prior CEDS, and
other bottom-up inventories emissions.
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