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Study on prevention and control strategies of PM, 5 and O3 combined pollution under different weather patterns in Baoding
City. FU Xing-yu, CHENG Shui-yuan", WANG Chuan-da (Beijing Key Laboratory of Regional Air Pollution Control, College of
Environmental Science and Engineering, Beijing University of Technology, Beijing 100124, China). China Environmental Science,
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Abstract: The typical compound pollution of PM,5 and Os in Baoding City was investigated in this study. Objective weather
classification of sea-level pressure and 10m wind fields in the Beijing-Tianjin-Hebei region during the autumn-winter and
spring-summer seasons was conducted using the Principal Component T-mode (PCT) method. Backward trajectory analysis (PSCF,
CWT) and meteorological-air quality modeling system (WRF-CAMXx) were applied to identify the source contributions and transport
pathways of PM, s and O; under pollution-related weather types. From 2019 to 2022, the annual average PM, s concentration in
Baoding showed a significant decline of 26.9%, whereas O exhibited a fluctuating trend with a slight reduction of only 2.2%,
indicating limited improvement. Monthly average concentrations of both pollutants demonstrated pronounced seasonal patterns. In
autumn and winter, high-pressure systems dominated, and weather types T5 (eastern high-pressure rear, 11.6%), T6 (saddle-type,
11.6%), and T9 (isobaric field, 5.2%) were most frequently associated with PM, s pollution events. In contrast, low-pressure systems
prevailed in spring and summer, with weather types S3 (isobaric field, 12.9%) and S7 (northwest low-pressure rear, 16.8%)
contributing notably to O; pollution. Local emissions were identified as the dominant source of PM, 5 during pollution weather types.
Under T5, additional contributions originated mainly from Handan and Shijiazhuang; under T6, from Shanxi Province and
Shijiazhuang; and under T9, from Shanxi and Inner Mongolia. For O3 pollution, local sources accounted for the largest share. Under
S3, transport from surrounding cities played a secondary role, whereas under S7, contributions from southwestern regions, including
Henan, Handan, Shanxi, and Shijiazhuang, were more prominent.

Key words: PM, 5; O3; weather classification; source apportionment; potential source contribution function; concentration-weighted
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Fig.5 Classification of sea level pressure field and 10m wind field in spring and summer from 2019 to 2022
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Table 3 The characteristics of pollutants and meteorological factors in Baoding city under various surface weather types during the
autumn and winter seasons from 2019 to 2022
KA K SBER PM, 5 0; )
(d) HARRE®%)  BEHEMIMY)  RRMAESEm e WEms) SFHBKmm)  FE@em’) R ®%) (hgm’)
T1 150 59.95 7.41 1054.56 -2.02 1.36 0.08 72.28 28.67 46.99
T2 118 46.09 9.99 1746.22 -2.76 2.15 0.12 36.37 10.17 67.51
T3 99 67.89 6.00 904.11 4.20 1.40 0.58 63.20 30.30 51.16
T4 62 65.19 5.07 1152.15 3.08 2.10 3.08 57.34 20.63 51.82
TS 85 71.45 8.07 869.36 8.16 1.41 0.83 87.36 54.12 69.86
T6 85 62.84 9.18 1046.53 6.41 1.42 0.04 78.56 47.06 64.53
T7 37 61.68 10.15 946.61 4.86 1.55 0 70.70 29.73 67.89
T8 55 58.51 9.81 1265.19 8.18 1.89 0.46 75.09 29.09 73.98
T9 38 69.95 6.82 1079.78 2.61 1.70 0.57 82.39 42.11 48.92
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Table 4 The characteristics of pollutants and meteorological factors in Baoding city under various surface weather types during the

spring and summer seasons from 2019 to 2022

P R REEE 05 PM, 5
TUIRAE N g R o N [ S, 3
(d) ARHBEE(%) BEHEMIMY)  BOGUREFEEm) U0 Kl (m/s) FEIBKmm) R (ug/m’)  HEARE %) (ng/m’)

S1 90 61.76 1421 2135.91 22.44 237 221 134.47 2667  29.17
S2 172 67.53 10.95 1478.39 17.83 1.89 1.83 122.78 16.28 30.92
S3 95 70.82 13.59 1393.49 25.70 1.73 2.66 179.71 67.37 34.82
S4 52 74.69 9.56 1157.55 24.72 2.25 7.82 140.62 32.69 23.39
S5 49 60.49 15.58 2365.28 19.08 1.96 2.25 115.06 6.12 23.27
S6 53 64.42 16.12 1919.64 24.87 1.98 1.65 146.31 37.74 20.98
S7 123 65.18 12.86 1567.61 22.63 1.99 3.91 164.54 54.47 36.28
S8 33 75.39 10.79 1273.89 24.64 1.72 7.59 156.64 48.48 33.21
S9 65 76.60 9.56 1184.61 25.35 1.79 2.88 152.51 41.54 3091

2.4 PM,s'5 O3 WAETRIX 20 #r

% 5 NKE T R E BTG YRS i s G
AN ASFAS I B AR AT 2d BEAT R, W B4 A R )
LR 10 R, A9 1R 3 B B T DXl 8 o 3 B
HELE (15 Y .

W 6 FiR,WPSCF 5 WCWT 43745 i A
— RPN A AR S E TS KRR R
7 PMa s DURR SR i (1 DXOIBAR R 7E e - BB A1 5%

2, TRV ey P HH O P 58 vt 1L X9 8, 3 B30y i ik
DRI TR E « HPHAE R PN 580 S5 X A
EAR AP I ) 0 .

*5 REMKREZERBFEFFRRSET PMys. Oy &5
gt
Table 5 High pollution of PM; 5 and Oj; in autumn, winter,

spring and summer in Baoding City

: - CORAE A RHC PMy 5 T 0 F R
FE G LARBK WCWT 394E 160pg/m’ LLE, 85 7 REEN 2t S
FU AL BT T B 3B A0 L P 2 A b8 A% s 4% DA TS 1 T5 2022-11-15 2022-11-21 7 11143 3571
by TG KT Bk I b o 2 T6 2020-10-15 2020-10-21 7 7829 7429
%ﬁﬁlj}E,T6 AR TR B2 RS2 3 T9  2020-12-09 2020-12-13 5 8341  21.60
ST HERHE L R TR A 11 7548 e 38, TR S 0 A VG e i 4 S3 2021-07-03 2021-07-11 9 2567  192.89
FooE TO 2R phy T4 s 0 JEE R s e F R S ST 2022-09-23 2022-09-30 8  53.00 18225
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Fig.6 The WPSCF and WCWT distributions of PM, 5 under pollution weather types in autumn and winter
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Fig.7 The WPSCF and WCWT distributions of O; under pollution weather types in spring and summer

2.5 PMys 5 Os kUEfEMT
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Fig.8 Contribution ratio of PM, 5/O; in Baoding City under

pollution weather
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