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S1. Sensitivity analysis of HONO in dust and photochemical periods

According to the parameter ranges in Table S4, we conducted a sensitivity analysis on the effects of
different parameter selections on HONO concentrations during dust and photochemical pollution days.
The results are provided in Figure S3 and Figure S4, and a summary of the findings can be found in Table
S5. Overall, heterogeneous reactions of NOz during dust days and photolysis of nitrate during
photochemical pollution days are important sources of HONO. However, the choice of different
parameters can affect the relative importance of these pathways. In general, based on the current
parameter selection, the HONO concentrations can be reasonably simulated, but future research should
focus on more detailed studies of the parameters for different HONO formation pathways in various

environments.

S2. Calculation of enhancement factor (EF)

— Pmissing SE1
EF JHNO3*[pNO;7] ( )
Pmissing = [HONO] XJHONO+ [HONO] X [OH] ><kOH+HONO+[HONO] ><kdeposition (SE2)

_[NO] X [OH] ><kOHﬂLNO_[I\IOZ] ><(kground_*—kground, hv+kaerosol+kaerosol, hv)_HONOemission

In Equation SE1, Puissing represents the missing HONO production rate, which is calculated using
Equation SE2 with model results (102 mol m~ s!). [pNOs] denotes the particulate nitrate concentration
(10 mol m). To estimate the enhancement factor of J(pNOj3"), we subtract the contributions of HONO
sources except for the photolysis of pNOs3™. The calculated EF value is approximately 4000, which is
significantly higher than the EF value used in Equation 7 (around 118). The photolysis rate of pNO3~
increases to about 2.8x107 s7!, which is substantially greater than the rates reported in previous studies

(no more than 107 s™') as summarized by Andersen et al. (2023).



Tables

Table S1. Summary of the “sea case” and “land case”.

Sea case (less than 1 h traveling time

Land case (less than 1 h traveling

Number over the land) Number time over the sea)
1 4/28 0:00—-4:00 1 4/27 17:00-19:00, 21:00
2 4/29 1:00-6:00 2 4/28 8:00-9:00, 15:00-19:00
3 4/30 12:00-23:00 3 4/29 15:00-23:00
4 5/1 0:00-1:00 4 4/30 0:00-8:00
5 5/2 17:00-23:00 5 5/1 3:00-5:00, 8:00-16:00
6 5/3 0:00-23:00 6 5/2 9:00-11:00
7 5/4 0:00-6:00 7 5/4 9:00-17:00, 22:00-23:00
8 5/519:00-23:00 8 5/5 0:00-15:00
9 5/7 21:00-23:00 9 5/7 1:00-18:00
10 5/8 0:00-1:00 10 5/8 10:00-13:00
11 5/9 1:00-23:00 11 5/16 23:00
12 5/10 0:00-23:00 12 5/17 7:00-19:00, 23:00
13 5/11 0:00-23:00 13 5/18 0:00-8:00
14 5/12 1:00-23:00
15 5/13 0:00-23:00
16 5/14 0:00, 2:00-23:00
17 5/15 1:00-2:00, 6:00-9:00

[S—
o0

5/18 17:00-18:00




30 Table S2. Comparing HONO and NO» concentrations, as well as the HONO/NO; ratio at Mt. Lao with

those observed at other sites.

. . . HONO NO2
Type Site location Periods HONO/NO References
P (pptv) (ppb) ’
Mt. Lao 27 Apzrazl? May 4564373 5.89+4.80 0.13 This study
Qingdao 1 Jul-25 Aug Yang et al.
(“sea case” 2019 216 +£ 207 3.1+26 0.088 (2021)
Coastal Shanghai 3-16 Jun 2017 650 11.05 0.059 Cui et al. (2019)
Coastal/ | Sep-19 D
Islands Hok Tsui 6361 5 ¢ 126+95  4.06+3.29 0.03 Zha et al. (2014)
7 Jul-3 Aug Meusel et al.
Cyprus 2014 35+£25 0.14+£0.12 0.33 (2016)
Changdao, Bohai > OCZ)%NOV 270 £230  4.8+33 0.057  Wenetal. (2019)
Cape Verde, North 25 Nov—3 Dec 0.84 + 0.038 0.025 Crilley et al.
Atlantic 2015 1.00 0.025 ' (2021)
. Bermuda Is, North 17 Apr—13 May
Marine Atlantic 2019 9.8 £12.0 0.6£0.2 0.02 Zhu et al. (2022)
13 Mar-14 Apr d 0.038 B Villena et al.
Barrow, Alaska 2009 4.6+3.5 0.021¢ 0.12 2011)
1 Apr-14 May 1050 + 2597+ Wang et al.
Beijing 2016 950 15.80 0.04 (2017)
Jinan Mar-May 2016" 1040 25.8 0.052 Lietal. (2018)
Urb |
roan Guangzhou TSP ONOY 7404700 5084172 0023 Yuetal (2022)
2500 =
Zhengzhou 9-31 Jan 2019 1900 33+ 14 0.076 Hao et al. (2020)
Dongying 8 Feggzl‘; Mar 260280 10.41£9.11 0.025 Gu et al. (2020)
Rural Wangdu 8 Jun—5 Jul 2014 910 £ 480 14.5 0.06 Liu et al. (2019)
26 Jun—14 Jul b . Zhou et al.
New York 1998 63 £33 1.1+0.63 0.07 (2002)

2 Only the daytime data; ® NOy;  HONO/NOy; ¢ clean days.



Table S3. Summary of statistics (mean = SD) of HONO and related parameters in the “sea case” and the

“land case”.

Sea case Land case
Parameters
Daytime Nighttime Daytime Nighttime
HONO (ppbv) 042+0.25 0.32+0.27 0.51+0.22 0.31+0.20
HONO/NO; 0.10+0.08 0.12+0.11 0.08 £ 0.05 0.06 +0.02
NO (ppbv) 1.3+0.7 02+0.2 1.8+1.1 02+0.1
NO:2 (ppbv) 51+19 35+£22 84+43 50£23
Os (ppbv) 59.4+103 59.7+11.5 63.4+133 59.9+11.9
CO (ppbv) 251+59 234+ 74 335+ 115 263 £ 87
SOz (ppbv) 0.7+0.4 0.6+0.4 1.4+0.8 08+0.3
PMa s (ug m™) 13.2+58 14.9+13.9 29.9+22.8 21.1+14.9
PMo (ug m3) 32.7+20.1 573+79.6 88.2+95.2 135.7+ 1474
4.71x10™ 4.57x10™ 6.51x10™ 7.54x1074
Sa (m? m™)
+3.39x10* +4.58x107* +3.07x10* +5.23x10
pNO;s~ (ug m™) 1.3+£0.5 14+1.6 10.0+3.3 2.6 +0.01
TEMP (°C) 152+3.0 13.9+22 18.7+3.8 15.1+3.6
RH (%) 76.3 £25.9 75.2+24.6 473 +£20.3 495+ 179
WS (ms™) 1.1+£0.6 1.0+£0.7 0.8+0.5 0.5+0.3
INO; (s7) 431073+ 1.8x1073 - 4.5x107 £ 1.8x107 -

35 Daytime period: 07:00-17:00; Nighttime period: 17:00-07:00.



Table S4. Parameterizations used for sensitivity simulations.

Parameter values

HONO production pathways Parameters
Lower Recommended Upper
Direct emission Kemission 0.4% 0.8% 1.6%
NO, + ILO aerosol surface HONO -+ HNO, Yo 1.6x10° 8x 10 1.6x10°°
NO, + H,O ground surface HONO + HNO; Ve 2x1077 1x10°° 2%x10°6
NO; + v =2 HONO Yow  8x10°  4x10° 8x10°
NO: + hv it HONO Ye. hv 4x10°6 2x107° 4x1075
pNO;™ + Av — HONO J(PNO5;)  1.7x10°° 8.3x10°° 1.6x107*




Table S5. The relative contributions of different sources in the sensitivity tests of dust period

40 (photochemical pollution period).

NO; + NO; +
Direct NO, + NO, + pNO;™ +
Cases NO + OH acrosol +  ground +

emission aerosol ground hv
hv hv

Kemission = 0.4%  25%(27%)  0%(1%)  5%(4%)  0%(0%) 53%(27%) 5%(7%)  12%(34%)
Kemission = 1.6%  25%(26%)  2%(3%)  4%(4%)  0%(0%) 52%(26%) 5%(7%)  12%(33%)
va= 1L6x100  25%(20%) 1%(2%)  1%(1%)  0%(0%) 55%(30%) 5%(8%)  13%(39%)
va=1.6x10°5  24%(19%) 1%(1%)  9%(8%)  0%(0%) S50%(28%) 4%(7%) 12%(36%)
ve=1.6%10°  25%(20%) 1%(2%)  5%(4%)  0%(0%) 53%(29%) 5%(8%)  12%(37%)
ve=1.6x10°  25%(20%) 1%(2%)  5%(4%)  0%(1%) 53%(29%) 5%(8%)  12%(37%)
Yamw=8%10°  36%(24%) 1%(2%)  9%(6%)  0%(0%)  21%(8%) 9%(10%) 24%(50%)
Yam=8%10°  20%(16%) 0%(1%)  3%(3%)  0%(0%) 66%(44%) 3%(6%)  8%(28%)
Yem=8x10°  25%(21%) 1%(2%)  S5%(5%) = 0%(0%) 55%(31%) 1%(2%) 13%(40%)
Ve =8x10"5  24%(19%) 1%(1%)  4%(4%)  0%(0%) 50%(27%) 9%(14%) 12%(34%)
JNO:) = 17105 27%(26%)  1%(2%)  5%(6%)  0%(0%)  59%(42%) 5%(11%) 12%(12%)

J(PNO:) = 1.6x10+  23%(16%)  1%(1%)  4%(3%)  0%(0%) 47%(22%) 4%(6%) 20%(52%)
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Figure S1. Time series of JINO; used in the model.
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Figure S3. Sensitivity modeling results for various HONO sources during dust periods, considering both
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Figure S7. Correlation analysis of the daytime (7:00-17:00) missing HONO production rate (Pmissing)

with measured parameters in the “sea case”.
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