F24 553 Sk 5 3B B R Vol. 24 No. 3
2019 £ 5 A Climatic and Environmental Research May 2019

XK, EEK, ERFE, 5. 2019. & Vb7 4 22 K05 R E S TR IR X 20 B [J]. UM S5 PREER 78, 24(3): 313-323. Liu Xiaoyong,
Wang Zifa, Wang Dawei, et al. 2019. Analyses of air pollution characteristics and potential sources in Shahe City, Xingtai during the winter [J].
Climatic and Environmental Research (in Chinese), 24(3): 313-323. doi:10.3878/j.issn.1006-9585.2018.18125

&b & E RS S SIS B
MB&E&»TmEZERRTRFIESBEEX 2
ABgwk > FE RN EAK? EMER? FANRT R BEWY

kEr Y ExX4E FEART BRSO FEL

1 E R BE 3 T PR BT T T X SR SR BT 7T sk B ot AR EEIE ] 361021

2 i E BRGSO R SL A E IR AR S A R E A S, 65T 100029

3 EEEERRS, dE5T 100049

4 JEME B IR, #Ef 610103
5 AR IN KA, KB 450001

WOE CNTRITE I AT RIS JRE, 2017 4F 12 H 2018 4F 2 H Vb A7 IX 3 Mg sl i (AL
WBUM B WIRE I NEEE, T 7 Vb7 32 B Y 2= o A R A LR IR X o V5 PR FERFAE 4
Fr il BAZZERNER . TTBUR S AL 0t s grmeRiy) (PM2.5) ~FI93)E 50 5l v 118.0 pg/m?s 121 pg/m’
135 pg/m’s 7E RSB RTES AN TG A 3L HEH T, PM10. PM2.5. SO,. NO,F1CO ¥ M 2./ H 4
FEHFAE . BEAN VDT () p(PM2.5)/p(PM10). p(SO,)/p(NO)IAME 7351 0.57 F11.05 (p N&MIFR K E) . HFE
BV HINE, p(PM2.5)/p(PM10). p(SO,)p(NO)IHH & b1, 3 BRI DTMRIG I s 15 Je ) 2 8] 40 A 4 41E 23 A %
B AT 34Nk s AR AL AL R B 3 A b 7= A FR 7 e ] e A ISt s 3 i T e R . 5 e s 1l 25 e iR
XI5 Gea B SR, KATT Qe a0 2 vl )N TR AT R VDURI T PM2.S [ SR TE A1 U5 X 43 A
TEH AR, FEAE PM2.SIREERIIN, SRIGLER X 245/ B35 . VDI 7 25w 3B B A HB JE 0 PM2.5 W B2 = 2ot
Wik, T UG TR B A SR A

KR Tl KRR BIESARHE TS YRR

XEHE  1006-9585(2019)03-0313-11 FESES X831 XHERFRIRAD A
doi:10.3878/j.issn.1006-9585.2018.18125

Analyses of Air Pollution Characteristics and Potential Sources
in Shahe City, Xingtai during the Winter

LIU Xiaoyong"*’, WANG Zifa">’, WANG Dawei’, XIANG Weiling’, PAN Xiaole’, LIU Hang’,
TIAN Yu>’, ZHANG Yu', WANG Liuming>’, LI Jie’, SU Fangcheng’, and HE Hong'

1 Center for Excellence in Regional Atmospheric Environment, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen,
Fujian Province 361021

2 State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029

3 University of Chinese Academy of Sciences, Beijing 100049

4 Chengdu University of Information Technology, Chengdu 610103

5 Zhengzhou University, Zhengzhou 450001

WHREH 2018-09-15; MLZHHARBH 2018-11-22

fERRIN ximguk, 5, 19924FHAE, ERFiA, FEMNSRMIN BT, E-mail: xyliu@iue.ac.cn
BIREE THK, E-mail: zifawang@mail.iap.ac.cn

HEE FEZRERRAIREE41675128

Funded by National Natural Science Foundation of China (NSFC, Grant 41675128)



314

SRR
Climatic and Environmental Research

Abstract To study the air pollution characteristics in Shahe, Xingtai, Hebei Province in the winter, the air monitoring
data collected at three monitoring sites from December 2017 to February 2018 are analyzed. Spatial and temporal
characteristics and potential sources of major pollutants in Shahe are analyzed. The study reveals that the average mass
concentrations of PM2.5 in the sites of Sifaju, Shizhengfu, and Xuanchuanzhongxin stations are 118.0, 121, and 135 pg/m’,
respectively. Under the joint effects of natural and anthropogenic emissions, the major pollutants display an obvious
diurnal variation. Over the whole campaign period, mean values of p(PM2.5)/p(PM10) and p(SO,)/p(NO,) are 0.57 and
1.05 (p is pollutant concentration), respectively. With the aggravation of air pollution, both p(PM2.5)/p(PM10) and p(SO,)/
p(NO,) raise sharply, which demonstrate the increase in coal combustion. Analyses of spatial characteristics of pollutants
illustrate that pollutants produced by glass enterprises located to the northeast of the three sites may have an impact on
the monitoring sites. Analyses of spatial variation of air pollution reveal that the more severe the pollution, the smaller the
spatial difference. For Shahe, local and surrounding cities are strong potential sources of PM2.5.With increases in PM2.5

concentration, the areas of strong PM2.5 source shrink. It is also found that local emission sources in southeastern Shahe,
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where most of glass factories are located, make a major contribution to high PM2.5 concentration in Shahe.
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S VRS R N A Ul

Climatic and Environmental Research

320

24 %%
Vol. 24

(a) SO, and CO at SFJ site

(b) SO, and CO at SZF site

(c) SO, and CO at XCZX site
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Table 2 Coefficient of divergence values under different
air pollutant levels at three observational sites in Shahe in
the winter of 2017

beE S 4 3l A EAERL  EER B
i R AL — 0.078 0.0785
FJVE SR — — 0.0678

TR — — —
BE HAL L — 0.0652 0.0665
HVER — — 0.0558

TTEUR — — —
rp H HAL — 0.0588 0.0854
AVER — — 0.0476

TR — — —




T G YT I A2 KRS QR SV AR IR IX 7 A

LIU Xiaoyong et al. Analyses of Air Pollution Characteristics and Potential Sources in Shahe City, Xingtai ...

321

3 34 UK &5
No. 3
1 I 1 | I |
44°N _ (a) g L
42°N i rpae) - W os
40°N | : - 06
38°N ol 04
36°N b . L 0.2
34°N i L 0
T T T T T T
108°E 112°E 116°E 120°E
1 | I
44°N - (c)
42°N -
40°N
38°N
36°N
34°N -
T T T
108°E 112°E

1 1 1 1 1 1
44N (b) -
42°N - 0.8
40°N - 0.6
38°N A #. = 0.4
W
36°N oy - 0.2
34°N - 0
T T T T T T
108°E 112°E 116°E 120°E
1 1
- 08
- 06
- 04
7
L - 0.2
i i .
T
116°E 120°E

FEl6 2017 AT (a) PM25SIRE=0 ug/m’s (b) PM2.5IRE =75 pg/m’s (¢) PM2.5 IR E =150 pg/m® FIFEETE RIS (IS A

WPSCF {f)

Fig. 6 Weighted potential source contribution function (WPSCF) analysis of different PM2.5 concentration thresholds in Shahe in the winter of
2017: (a) PM2.5 concentration==0 pg/m’; (b) PM2.5 concentration==75 pg/m?; (c) PM2.5 concentration=150 pg/m* (shadings are WPSCF values)
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