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Analysis of PM, ; Transmission Characteristics in Main Cities of Jinzhong Basin in
Winter
WANG Xiao-lan' ,WANG Yan' ", YAN Shi-ming' * |, YUE Jiang' , GUO Wei' , HAO Zhen-rong”

(1. Shanxi Province Institute of Meteorological Sciences, Taiyuan 030002, China; 2. Shanxi Province Meteorological Information Center, Taiyuan 030006, China)

Abstract; In this study, we analyzed the hourly concentration data of PM,, and PM, 5 in major cities in Jinzhong basin from 2017 to 2019. The main distribution
characteristics of aerosols in Jinzhong and Taiyuan were determined, and PM, 5 hourly concentration data and HYSPLIT in Jinzhong basin in winter were discussed. The results
showed that the overall level of particulate matter concentration in Taiyuan was higher than that in Jinzhong, and the monthly and seasonal variation characteristics were similar.
All showed high concentrations in winter and low concentrations in summer, and the highest concentration value appeared in January. The aerosol pollution caused by the static
and stable weather in Jinzhong was more common than that caused by the sand and dust weather in Taiyuan. The distribution of particulate matter showed the characteristics of
more intermediate values in Jinzhong and more high and fewer low values in Taiyuan, and winter was the highest incidence season of PM, s pollution in Jinzhong basin. PM,
transmission passageways in the main cities of Jinzhong basin in winter could be divided into four categories: class 1 was transmitted along the transverse valley of Taihang
Mountain, and class 2 was the southeast transmission channel. Class 1 and class 2 were the short-range transmission passageways; air masses carried more moisture, and
PM,  transmitted along such passageways allowed moisture to be absorbed more easily, increasing levels and aggravating local pollution. Class 3 was the northwest
passageway , corresponding to the most serious pollution period of PM, 5 in Jinzhong basin before the arrival of cold air, which also corresponded to the dust transmission
passageway. Class 4 was the Fenwei Plain passageway, corresponding to high-concentration PM, 5 pollution. Areas with dense pollution tracks (more than 100 pollution
tracks) and areas with slow air flow movement (RTA pollution track end points greater than 50) easily hecame potential source areas of target cities (PSCF contribution greater
than 0.7). The main potential source areas of PM, 5 in winter in Jinzhong ( PSCF contributing more than 0.7) were mainly distributed in Linfen, Jincheng, and other places
in Shanxi province, as well as in the north of Henan province, the south of Hebei province, and central and south Shaanxi province. The distribution range of main potential
source areas of PM, 5 in Taiyuan in winter was wider than that in Jinzhong, including the south of Lvliang, Yangquan, Linfen, and Yuncheng and the south of Jinzhong in
Shanxi, as well as most areas in southern Shaanxi, northern Henan province, and southern Hebei province. In addition, the PSCF distribution of high-value centers above 0. 9

was wider than that of Jinzhong. When pollution occurs in cities that PSCF contributed more than 0.9, special attention should be paid to the influence of mutual transmission

WRs BH; 2021-09-07; fEiTHHA: 2021-11-27
HEETIH . L4 AARARE4 T H (201601D011084 , 201901D111465) ; L TH44 S 4 )5 5 45591 H ( SXKZDDQ20185105 , SXKZDDW20205203 ) ;
IIPE S 455 H (SXKMSDQ20185122) 5 IHFEA S 4 s k243 H (202102)
EE® N £/h22(1982 ~ ) , L, R TR, BT 7 2 KB, E-mail :39123934@ qq. com
# BAETEH , B-mail :qgkswy@ 126. com; qksysm@ 126. com



3424 78

5

Bl

43 %

L
&

between them and cities in Jinzhong basin. Jinzhong and Taiyuan showed different distribution characteristics corresponding to the surface wind direction when light and higher

pollution occur, when the wind direction near the ground in Jinzhong was E, the frequency of light and higher pollution was 8. 1% ; it was the highest in all wind directions.

When the wind direction near the ground in Taiyuan was SSW, the frequency of light to higher polluted weather was the highest in all wind directions (5. 1% ). In the case of
calm wind, the frequency of light to higher pollution in Taiyuan (3.4% ) was higher than that in Jinzhong (0.5% ).
Key words: Jinzhong Basin; PM, . ; transmission; hybrid single-particle Lagrangian integrated trajectory (HYSPLIT) ; trajectory density; residence time; potential source
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