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Figure S1. Period mean vertical profiles of temperature, RH, and wind speed from sounding data at
the Beijing Observatory and corresponding model results for the haze episode 1 (20-26 February).
The soundings were conducted at 8:00 and 20:00 of local standard time (LST=UTC+8).
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Figure S2. Same as Figure S1 but for the haze episode 2 (1-4 March).
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Figure S3. Observed and simulated hourly Os, SO,
Observations were obtained from the CNEMC (China National Environmental Monitoring Center,
http://www.cnemc.cn/). The observations are averages of the 12 measurement sites in Beijing (n=12).
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Figure S4. Same as Figure S3 but for the Tianjin city (n=15).
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Figure S5. Same as Figure S3 but for the Baoding city (n=6).
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Figure S6. Same as Figure S3 but for the Shijiazhuang city (n=8).
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Figure S7. Same as Figure S3 but for Handan (n=4).
NO,
l-L. T
a
e

S 2 2 2 2 2 9o o
a S ® T F A n S S o
o - [ B N e
(w3 uonenuUaUO) {sw/3rl) uonenUadUO) (sw/81) uonenuUasuo)

Figure S8. Same as Figure S3 but for the Chengde city (n=5).



Table S1. Performance statistics for meteorology soundings at the Beijing Observatory for the haze
episode 1 (20-26 February). Averages of wind speed (WS), temperature (T), relative humidity (RH),
and mixing ratio (Q) from observation (Obs) and model simulation (Sim) as well as correlation
coefficients (R) are given.

WS (ms™) T(C) RH (%)  Q(gkg"
Troposphere (sample number = 469)
Obs 11.3 -20.9 53.2 1.6
Sim 11.0 -19.5 59.2 1.6
R 0.97 0.997 0.74 0.95
Below 3km (sample number = 204)
Obs 5.4 -2.1 73.1 2.8
Sim 5.7 -1.4 75.3 3.0
R 0.68 0.937 0.64 0.78

Table S2. Same as Table S1 but for the haze episode 2 (1-4 March).

WS (ms™) T(C) RH (%)  Q(gkgh
Troposphere (sample number = 228)
Obs 24.7 -23.2 36.9 0.8
Sim 23.5 -21.9 42.3 0.9
R 0.99 0.996 0.72 0.93
Below 3km (sample number = 98)
Obs 7.6 -2.5 42.0 1.6
Sim 7.1 -1.9 43.1 1.7

R 0.72 0.940 0.73 0.87




Table S3. Performance statistics for hourly O3, SO2, NO2, and PM; 5 concentrations in 13 cities of
the BTH region for the study period (17 February - 12 March). Mean observation (Obs, unit=pg
m™), mean simulation (Sim, unit=pg m?), correlation coefficient (R), and normalized mean bias
(NMB, unit=%) are presented.

City? PMg2s O3 SO, NO:2

Obs Sim R NMB  Obs Sim R NMB | Obs Sim R NMB | Obs  Sim R NMB
BJ 125.4 1282 0.8 21298 294 0.74 -1, 577 641 051 11 | 73.2 66.7 0.66 -9
TJ 113.7 107.8 0.75 -5 1258 221 0.72 -14 | 100.6 133 0.52 32 743 673 0.62 -9
SJz | 2117 219.3 0.65 4267 266 0.63 0 1038 939 0.25 -10 1 774 737 042 -5
TS 150.9 2348 0.78 56 298 277 0.7 -7 11481 1312 0.62 -11 1 715 1204 0.6 68
QHD 93.3 100.8 0.81 8 416 278 0.7 -33 1 718 488 0.62 -32 | 46.6 43 0.76 -8
HD 184.7 130.1 0.76 -30 | 286 236 0.1 -17 | 808 59.1 055 -27 | 781 686 0.62 -12
BD 172.7 1404 0.74 -19 1 274 214 07 -22 1 117.3  98.9 0.47 -16 | 86.3 857 0.42 -1
ZJK | 109.6 99.6 0.81 -9 1 415 509 0.65 23 1075 262 041 -76 1 512 295 0.74 -42
CD 98.3 96.8 0.84 -2 1349 329 0.77 -6 567 551 0.18 -3 1476 431 073 -9
LF 152.1 1404 0.78 -8 1278 286 0.71 3 736 601 0.52 -18 1 76.3  68.7 0.57 -10
cz 125.9 119.2 0.72 -5 1448 386 04 -14 1 665 74 0.17 11 | 357 755 0.1 111
HS 149.7 136.6 0.71 -9 1416 206 0.63 50 722 547 0.23 -24 1 546 341 053 -38
XT 230.9 2584 0.71 12 1 327 357 051 91315 918 0.37 -30 1 823 828 04 1
Total | 147.9 1473 087 -04 334 297 081 -11 1 915 763 0.60 -17 1 658 66.1 0.74 0.5

a: Names of the cities, the numbers of the monitoring sites in each city (n), and the latitudes and longitudes of the

cities are:
BJ = Beijing (n=12), 40.0°N and 116.4°E;
TJ = Tianjin (n=15), 39.1°N and 117.2°E;
SJZ = Shijiazhuang (n=8), 38.0°N and 114.5°E;
TS = Tangshan (n=6), 39.6°N and 118.2°E;
QHD = Qinhuangdao (n=5), 39.9°N and 119.6°E;
HD = Handan (n=4), 36.6°N and 114.5°E;
BD = Baoding (n=6), 38.9°N and 115.5°E;
ZJK = Zhangjiakou (n=5), 40.8°N and 114.9°E;
CD = Chengde (n=5), 41.0°N and 117.9°E;
LF = Langfang (n=4), 39.5°N and 116.7°E;
CZ = Cangzhou (n=3), 38.3°N and 116.8°E;
HS = Hengshui (n=3), 37.7°N and 115.7°E;
XT = Xingtai (n=4), 37.0°N and 114.5°E.



