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Periodic pollution characteristics of PM2 s in typical industrial cities
along Taihang Mountains in autumn and winter of 2021
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Abstract: In order to explore the characteristics of PM2s pollution in autumn and winter in cities
along the Taihang Mountains, Jiyuan City, a typical industrial city was selected as the research object.
According to the influence characteristics of meteorological factors on the hourly concentration
change of PM_;s in different time periods, the pollution level of PM_5s, and the difference of pollutant
growth rate before and after the start of heating in winter (November 15, 2021), October 2021 to

Wk H#H: 2023-2-21; &I HEA: 2023-7-12
VEE RIS F 40 5(1980-), 2, WM B IR N, i 2k T A2 . (Fi ) 13838935288 , (HL T Hili4H )122793082@0q.coms
WIEE . EaR



mailto:122793082@qq.com

March 2022 are divided into four stages, and the hourly data of PM.s and meteorological factors in
different stages are analyzed by using multiple linear regression model. The results show that in the
first stage (2021.10.1-11.14), 26.1% of PMas hourly concentration change is determined by
meteorological factors, and the correlation between single factor and PM;s is less than 36%; In the
second stage (2021.11.15-12.31), 72.4% of the hourly concentration change of PM2s was determined
by meteorological factors. The wind direction, relative humidity and visibility had significant effects
on PM2s, and the correlation between PM; s and relative humidity and visibility reached the highest
(61.5% and 73.1%); In the third stage (2022.1.1-1.31), 53.2% of the hourly concentration change of
PM:s is determined by meteorological factors, and the relative humidity and wind speed have no
significant impact on the hourly change of PM.s, which is related to the large impact of the
long-range migration and detention of pollution clusters in this stage; In the fourth stage
(2022.2.1-3.31), 32.2% of PMazs hourly concentration change is determined by meteorological
factors. Affected by sand and dust, wind speed has no significant impact on PM.s hourly change. In
the process of pollution in autumn and winter in Jiyuan City, the main components of particulate
matter are NO3z, NH4*, OC and SO.%, of which the proportion of SNA (S04*, NO3, NH4*) is more
than 65.7%, and the secondary pollution is serious. On the whole, the growth rate of particle
component concentration shows that the growth rate of NOs-, S, EC and ClI- slows down with the
increase of pollution, while the growth rate of SO4?, OC, K* and NH4* shows a "slow-fast" trend
with the increase of pollution.
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Fig.1 Topographic Map of Jiyuan
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Table 1 Monitoring instrument and equipment information in Jiyuan Demonstration Area
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Fig.2 Timing diagram of PMz5 concentration and meteorological factors
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Fig.3 Wind Rose Diagram at Different Stages
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Fig.4 Backward trajectory diagram of typical pollution process(The left picture shows the pollution process from
December 8 to 12, and the right picture shows the pollution process from January 8 to 12.)
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Table 2  Statistics of correlation coefficient between PM2s and hourly mean value of meteorological factors at

different stages in autumn and winter of 2021
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Table 3 Multivariate linear regression analysis of different stages in autumn and winter of 2021
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Fig.5 Acidity and alkalinity of anion and cation with different pollution levels in autumn and winter
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Fig.6 Accumulation diagram of component concentration in different stages
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Fig.7 Time distribution diagram of pollution process
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K U 17 75 Gead B I A USRS S AT Al oy, THIE AN RIS JAE 2 T W L I
Kol A, 5k 7 for, AFEHSHTGGAEEINE LA R R i KR NOs
SOz, NHs*. THLTCHRBGHEMR (34% ~ 50%IKIHER) , NOs. NHs*\ B S ZAMATHLITE
FEAR B -8 P BRIy Bl fpe R, TS SRR L N B I R 5% ;. SO 1R 48 - v B2 V5 Y B 3 i fie
PR, BEYS YL RN B2, M SOR Wi JLe S I iy 1Y KR B B SO« Y v 1 1<
TREBSME R IR . PRI FE OC, K*. S. EC. NHa $EEe P (43% ~ 62%
FIMEZ) , S EC 1EML R-F LIS Qe B KGR, OC. Ky NH g ERREE-H B 15 ey B
R I KIS FR R S Z AN TEHL TR AR R B - BT et B B bR (52-55% HIMER)
CIf 61.4%HIMER (RAFFAEPEIG UL E, R0 R - TS Jei BUB R R .

FEEIEKHA, R R - RETS Jd R NOs ik FER AR T HAR R 7, 4% - Y5 Jud 72 S04
B R, ELE - EL G G B CHES s e D, [k S AR AL e R AR, PRig g
B, L R-BE G i S W T A R 7, B E s Gl iR OC S ik, HE-F2HYs
LIy By S My i 1 iE ], U R-BR R Jeid B2 OC B iR - HAR R 1, FeE-TH iy
G RO TC A b bR, B -7 B YU B SOa% . NH AR

R4 FESHRFRATREZRERL

Table.4 Concentration growth of components with different pollution levels

Tk Fe#l 7N

TSR ff 18] EC ocC S cr NOy S02 K* NH,*
BT U
MR-5E  23% 68% 91% 15.9% 136% 136%  20.5% 13.6% 23%  182%
BE-PE 136% - 13.6% 11.4% 9.1% 6.8% 18.2% 20.5% 23%  6.8%
g hEE-EE 2.3% - 11.4% 4.5% 6.8%  45% 11.4% 15.9% - 11.4%
H)Y-PE 2.3% - - 4.5% 23%  45%
it 205% 6.8%  34.1% 36.4% 31.8% 295%  50.0% 50.0% 45%  36.4%
RE-FE  205% 114% 27.3% 4.5% 6.8%  13.6% 9.1% 22.7% 205%  18.2%
BEE-RRE 114%  295%  13.6% 2.3% - 9.1% 13.6% 9.1% 22.7%  25.0%
YUk PRE-EE 91% 159%  11.4% 4.5% 4.5% 9.1% 9.1% 4.5% 114%  11.4%
HE-TEHE 23% 45%  45% - 2.3% - 2.3% - 2.3%

&t 432% 614% 56.8% 11.4% 136%  31.8% 34.1% 36.4% 56.8%  54.5%

r ME-EF  159% 205% 2.3% 18.2% 18.2%  11.4% 9.1% 2.3% 159%  2.3%
MK

BE-hE 91% 45%  6.8% 20.5% 250%  18.2% 2.3% 45% 9.1% 2.3%
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hEE-EE 114%  6.8% - 13.6% 114%  9.1% 2.3% 2.3% 11.4%
HE-H - - - - - - 2.3% 4.5% 2.3% 4.5%

A/t 36.4% 31.8% 9.1% 52.3% 545%  38.6% 15.9% 13.6% 38.6% 9.1%

e BT O LS S B AL K 24T 3 BB b DA KOS 7 R TS s TR S K
Sl 47 T He, AR AT o RS S B A58 KR A 445 3 (O

3 &g

(D KEAFRGBEERIONMEER. 550 &R, SMEB PMas 5KGEA A, MM
gy, SRENIEMX, TERERTGEE CGEMBEENUMED S5IRE MY K.

(2) HH—HrE 26.1%01) PM2s /INMR FE B ARG R e s 28 B B 72.4%11) PM2s ¥
BN IR E AR R R R R, AXHEE . K. (8 E =R 73RN B R,
TE AR AR AR B AT 3232 BE B AR s oK, 7R SR PH bR V5 il B il 58 =Bt 53.2%11
PMa.s #<JE /NI R AR S R R R E, B iR R Rr AN B, [FIB 7R 4R UR 4
JAGRAE T 5 Y B BE B AR i 8, b N E A5 G, %W B RGE A R N PM2s 71N
ISR AS 255 SR UM B 32.2%(1) PMas /N AR LI A R R R L E, ZHEZERKAZAE
Jvb AR, XGEXT PMas /N AR A A AN S 3

(3) FrETH 2021 FFKAZEHETFSAEFAHRME (R?2=0.8) , ZMEFEIHTERRIZE(AE
ICE) /NT 1, BEEHSFIETT PMas RE5HRME, 7E00 R 29 B s Guist BRSO (B i 2
BEA%, BRVERL SR tlhn, 7R A& DL b5 Yent BOU A .

(4) FRIR TR ARG Jud B BRI 4 733 0L NOs « NHa*. OC. SO 8+, &M B
IR 5 2 F135ik 80% LA |, i SNA (SO.2. NOz. NHsY) HELTE 65.7%LL F, —ki5
PN E, mEIG KRR, SO TERRFE-Hp BV Yui) B e iR, BR IRAE UM AR %
—IKIFEHIN s NOsTER R -8 B2 Yuiy Btk e il BETS Jere B B 0 ek 2z, — kA= g i,
— IR NRD . PG TR, OC. Ky NH4 e - B s et BR i K ik, S, EC 7
e R -4 B Vs e B B bRy AR R, BR S Z AMWTEHL G R AR - rp B YRt B
B, PR I KO AR, CIAE MR - B Yo et B s
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