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Text S1 Calculation of the modelled NH columns by applying satellite AVK s to GEOSCF NHs
profiles

In this study, GEOXF model data were used as a consistent and comparable reference to account for the vertical
sensitivity of the satellite retrieval§he satellite retrievals operate on different vertical layers (GIIRS: ~12 layers; IASI: ~14
layers; CrlS: ~14 layershe GEOSCF NH; profiles collocated with the satellite observations were interpolated onto the
instrumenispecific retrieval layersThe GEOSCF NH:pr of i | es wer e initially interpol
grid. Subsequently, the profiles warenverted tdotal columrs by usingthe satelliteaveraging kerneléAVKs) and a priori

profilesaccording tahe followingequation

) N 60',4' g mode lg 6
whered M0 d fdpresentSEOSCF NH;s profilesthat have beemmterpolated ontdhe satelliteretrieved layel(»), =04 the
satellite AVSs,|| , is the a priori profile used in the retriedgorithm and|| corresponds to the total column associated with
| .- The resultingnodelled NH columns! _ i 1 are hereafter referred to &EOSCFax, iirs, GEOSCFa, cirs, andGEOS
CFak, airs for GIIRS, IASI, and CriStespectivelyAs shown in Fig. S1he a priori profile used in the IASI retrievals follows

the methoddescribed irClarisse et al(2023) which provides only the vertical profile shape the calculation for IASI|| ,

is assumed to be zero
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Figure S1. Comparison of AVKsand a priori profiles from GIIRS, 1ASI, and CrIS, along with NH 3 profiles from GEOS-CF. Panels
(a) and (b), and (c) and (dshowtwo example retrievals over the Alareain the North China Plain on 9 June 2024 and4.June 2024,
respectively. (a) is satellités AVKs from GIIRS and IASI. (b) is the a priori profile from GIIRS and IASI, and GEOS -CF NHs profile
that have beeninterpolated onto GIIRS 6retrieved layers. (c) is the a priori profile from CrlIS at the corresponding rows ofAVKSs.
(d) is similar to (a) but for GIIRS, CrlS, and GEOSCF without interpolating. For GIIRS, retrievals are performed below 200 hPa,
and a single a priori profile is applied to all observationsin which the lowest layer is adjusted by interpolating to the surface pressure
obtained from ERAS.
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152 Figure S17. Spatial pattern of NH3 columnsfrom GEOS-CF model in May and June 202%ver the Sichuan Basin.
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154 Figure S18. Spatial pattern of NH3z columnsfrom GEOS-CF model in May and June 202%ver the Indo-Gangetic Plain.
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%59 Figure S19. Diurnal NHs variations in May and June 2025from GEOS-CF AVK -smoothedmodel data in the major agricultural
areas.
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1 Figure S22. Spatial pattern of GEOS-CF AVK -smoothedmodel data in May and June 2025ver the Indo-Gangdic Plain.
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