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Figure S1. Monthly meteorological conditions in Quzhou County from May 2021 to May 2025. From
top to bottom, the panels show air temperature and vapor pressure, precipitation and relative humidity,

wind speed and atmospheric pressure, and wind direction. Precipitation is the monthly total averaged

across the 10 stations. Dashed lines mark May and November.

(ed™) 2anssaad aodep

aad duaydsounyy  (o4) Appruny aaney

2INSS

(equ)



30

31

32

33

34

35

36

37

40 -

30

NH, concentration (ppb)

20 A
Season
@ Winter @ Spring © Summer @ Autumn
10
'] T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12
Month

Figure S2. Monthly mean NH3 concentrations in Quzhou County from May 2021 to May 2025. Each

point is a monthly mean calculated from daily county means. Error bars show 95% confidence intervals,

and colors indicate season.
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Figure S3. Mean diurnal cycles of NH3 at the 10 monitoring sites and for Quzhou County. Colored arecas
show hourly means for individual sites connected with periodic cubic splines, and the black dashed line

shows the county mean. Station abbreviations are defined in Fig. 1.
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Figure S4. Comparison of hourly precipitation from ERA5-Land with rain gauge observations at the 10

monitoring stations. Point color indicates logarithmic density. The black dashed line is the 1:1 line, and

the red line is the least squares regression.
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Table S1. Information on the 10 NH3 monitoring stations in Quzhou County.

Station [ on (°E) Lat (°N) Period Crops Missing (%)
May 2021 to May
AZ 114.98 36.67 Grapes 14.94%
2025
May 2021 to May .
BZ 114.95 36.71 Wheat, maize 23.04%
2025
May 2021 to May .
DHD 114.92 36.68 Wheat, maize 22.66%
2025
May 2021 to May .
wZ 115.03 36.87 Wheat, maize 15.84%
2025
May 2021 to May .
HC 115.12 36.64 Wheat, maize 25.91%
2025
May 2021 to May .
HQ 115.06 36.77 Wheat, maize 20.62%
2025
May 2021 to May .
NLY 115.02 36.72 Wheat, maize 23.39%
2025
May 2021 to May .
YZ 115.16 36.63 Wheat, maize 18.25%
2025
May 2021 to May
YMY 114.94 36.76 Vegetables 23.38%
2025
May 2021 to May .
SYZ 115.01 36.86 025 Wheat, maize 7.68%

Note: Missing rate is the percentage of the 35064 expected hourly NH3 observations that were unavailable after

quality control at each station.
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Table S2. Quality control limits for meteorological variables. The precipitation limits were

applied to both rain gauge observations and the ERAS-Land series for each station.

Meteorological

Unit Physical lower limit Physical upper limit
parameter

air temperature < —30 50
relative humidity % 0 100
atmospheric pressure hPa 800 1100

wind speed ms 0 60
wind direction ° 0 360
precipitation mm h™! 0 120

vapor pressure kPa 0

Note: Before model fitting, meteorological observations were screened using physical-range, persistence, and
internal-consistency checks. General limits followed China Meteorological Administration (2020). The upper wind-
speed and hourly precipitation screening limits were based on Park and Baek (2023) and Longman et al. (2018),
respectively. Wind direction was invalid outside 0° to 360° or when the logger recorded 0° while wind speed was
nonzero. Persistence screening was used to identify constant-value episodes (Kaffashzadeh, 2023); six identical
consecutive hourly values were used as the study-specific criterion for the ammonia analyzer and meteorological
sensors. Hourly precipitation data missing because of rain gauge malfunctions were filled with ERAS-Land total
precipitation and replaced with the corresponding station's hourly ERAS5-Land precipitation (Muifioz-Sabater et al.,

2021; see Sect. 2.2 of the main text).
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Table S3. Performance of the three models on the test set.

- Maximum
Fitting MAE (> R% (> 60
Model R? RMSE ) absolute
equation 60 ppb) . ppb)
residual
y =0.56x +
Random Forest 0.73 16.85 28.52 389.12 0.52
13.93
. y=0.7x+
LightGBM 0.74 15.46 9.39 23.92 406.26 0.58
y=0.72x +
XGBoost 0.78 14.43 8.79 22.16 387.74 0.61

Note: R? is the squared Pearson correlation between observed and predicted NH3 concentrations. RMSE, the MAE
for observations above 60 ppb, and the maximum absolute residual are reported in ppb. In each fitting equation, x is

the observed concentration and y is the predicted concentration.
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