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The index of agreement (IOA) is calculated by the eq. S1 (Ghahremanloo et al., 2021):

T, (Si—0)?
T ,(S;—0]+|0;—0])?

10A=1- (S1)

Where, 0; denotes the observed values, O is the average observed values, S; represents the simulated value, and n is the number of
samples.
To compare the PAN production rates (P(PAN)) from observations and simulations, which were determined using Eq. S2 (Xu et al.,

2021):

PAN,—PAN,
t2—ty

P(PAN) = (52)

where t; and ¢, represent the start and end times, respectively, of the local photochemical PAN production identified for each day
based on simulation results, and PAN; and PAN, are the corresponding PAN concentrations.

The net production of PAN (Net(PAN)) involved the production pathway of PA+NO,, and the loss of PAN was thermal
decomposition and PAN+OH during the daytime (5:00-18:00 local time) (Liu et al., 2022; Zeng et al., 2019). The net production of
PAN was calculated from eq. S3:

Net(PAN) = kPA+N02 [PA][NO,] — kpan[PAN] — kpan+ou[PAN][OH] (S3)
The relative incremental reactivity (RIR) was calculated based on modeling results to reflect the sensitivity of PAN formation toward
its precursor levels. If the RIR value was positive, it meant that the increase of precursors enhances PAN formation, whereas negative
RIR value indicated that the increase of precursors inhibited PAN production. Besides, the greater the absolute value of RIR, the

more sensitive PAN formation is to this precursor. The RIR value was calculated from eq. S4:

Net(PANx)—Net(PAN_py)

RIR, = ”ﬁf:ﬂ (S4)

Where x represents a certain PAN precursor (e.g., NOx, CsHs, O3, and HONO). Ax /x represents the hypothetical change of mixing
ratio of x (20% in this study). During simulations of O3 and HONO, the model was not constrained by the OH modelling considering
that O3 and HONO contribute to PAN production through formation of OH (Xue et al., 2014) (Figure S2).

the root-mean-squared error (RMSE) and mean absolute error (MAE) are calculated using eq. S5 and eq. S6, respectively (Hodson,

2022):

1 ~
RMSE = [ X, (i = 9)? (S5)
MAE = =37, ly; — 9 (S6)

Where n is the number of observations, yiis the observed value, and ¥ is the model's predicted value.
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Figure S1. Location of Xiamen (a), position of IUE in Xiamen (b) and surrounding of IUE ().
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Figure S2. Model-simulated average primary production rates of OH during clean (a) and haze days (b).
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Figure S3. Model performance of XGBoost model. Orange dots represent the train set, blue dots represent the test set, and dotted

black lines represent 1:1
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Figure S4. Synoptic situation at 500hPa from 10% to 31™ July.



3.0

Haze: y=0.009x+0.762 R’=0.1504
Clean: y=0.021x-0.1898 R*=0.6701 u

maximum daily PAN concentration (PAN)

T
20 40 60 80 100 120

maximum daily ozone concentration (PAN)

Figure S5. Correlation between PAN and O3 daily maximum concentrations during haze and clean.
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Figure S6. a, b, and c are scatter plots of PAN with O3, JOD, and their product during the cleaning period, while d, e, and f are

scatter plots of PAN with O3, JOD, and their product during the haze period. The darker the color, the denser the data points.
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Figure S7. Scatterplot of PAN concentration observed and net rates of PAN simulated during 10-31 July 2018.
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