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Study on characteristics of fine particulate matter and ozone pollution
in Hongze District of Huai 'an City

ZHANG Yifan' HOU Xuewei' ™ CHEN Jun® WANG Chenggang'
YANG Qiang®  LYU Xin'
(1. Nanjing University of Information Science & Technology, Collaborative Innovation Center on Forecast and Evaluation of

Meteorological Disasters, Nanjing, 210044, China; 2. Hongze Ecological Environment Bureau of Huai'an, Huai'an, 223100,
China; 3. Chengdu University of Technology , Chengdu, 610059, China)

Abstract Based on the hourly monitoring data of the air quality automatic monitoring station of the
Ministry of ecological environment of China, this study analysed the temporal and spatial variation
characteristics and source characteristics of fine particulate matter (PM, 5) and ozone (O5) in Hongze
district on the east side of Hongze Lake. The results showed that the concentration of PM, 5 was
higher in winter and lower in summer; the concentration of O; was higher in spring and autumn, but

lower in winter; both PM, s and O; showed significant diurnal variation characteristics,PM, 5 showed
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a U-shaped distribution, the lowest concentration at 15:00, O; showed a single peak distribution,
reached the peak at 15:00, and the valley appeared at 08:00. Compared with the regional average of
Jiangsu Province and Huai'an City, the concentration of PM, s in Hongze was lower, while the
concentration of O; was higher. The comparison of PM, 5 and O; between the two sites in Hongze
shows that PM, s concentration by the lakeside is lower while O; concentration is higher. The
difference between the two sites is greatest in winter, especially in February and March, which is
probably related to primary emissions from the industrial zone, titration of nitrogen oxides (NO,) and
lake-land wind effect. The analysis results of the potential sources of PM, 5 in Hongze by backward
trajectory clustering and PSCF show that the pollutant concentration is greatly affected by the
regional transport in winter, and the north and northeast of Anhui Province are the main potential
sources of PM, s in Hongze. Online source analysis of PM, s in winter in Hongze shows that the
increase of PM, s during the monitoring period is mainly affected by the increase of secondary
inorganic sources, motor vehicle exhaust sources, industrial process sources and coal burning
sources. As an important precursor of Os, volatile organic compounds (VOCs), the monitoring results
show that VOCs in Hongze Industrial Zone mainly take up the highest proportion of aromatic
hydrocarbons, accounting for 58%; VOCs at Xinhua Bookstore site also are mainly aromatic
hydrocarbons, accounting for 39%, followed by alkanes, halogenated hydrocarbons and oxygen-
containing nitrogen hydrocarbons, accounting for 20%, 17% and 16%, respectively.

Keywords PM,s, PSCF, online source analysis, VOCs measurement.

Crp [ A 2SR BRI 241 ) 2020 4F & A BB o, 38 3R T A5 YR AT 2019 454 fi
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Tt B A, I8 2k TS A B W% i B AR HEA T 43 28 00 A, 455 PSCF 12 55 K I Wi 2 5 e 10 1) v A
MR, BB T HIFFE S A X 38K AT Y B 06 47 HE R 0 A R DX B4 P ik U0 1, [ A2 o R I
BRI T VP25, W s RS LB 0T T 05, NO, il SO, #Y DX AE 4 % m 5t At XB 1B X
5 YL )5 2,

PR, T2 v AR DU R IR K, 7 T VT4 P SR R, G R A RGO, e | A BT
. FEIE #K AT 12.5 m B, KT AR R 1597 km?, “SF27K 08 1.9 m, S K KIE 4.5 m, BRI, & ki
WK IR LR HBIX 3—5 m, F AR 22 Ry il . 30 1 0 1890 v T B A J bt A, i oy XU 458, 05 2 Wl 2
S JE S 0 T 0 23 AR R MEZE T R IX (AR 48 118°28'-119°9', b4 33°02'-34°24'M8] ) {7 T~k 72 51 2R ]
(Il 1B ), 2 TAbAS R S Eh A8 b kL MUBRH . AR 27 810 R 15 856, 4F 7 EL7E 2000 J7
DL AR A 24 185 5%, Hop Ak B A RE 2 55 71, A XSS — K=k, 7= b EZ LT, Tk
gl MR . B SSEU . B2 rh RS, (B 2 IXE R 40%. JHUR I B PR A DL
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Fig.1 Huai 'an Hongze district geographical location and monitoring sites schematic diagram
AT T 2019 4F 12 F 2 2020 4F 11 H K E LS BE 2 R A 20 M35 5 PMys. O3 21
B | 2020 4F 22 YL PR X AT B R AT HL) (VOCs) I LA Kz 2020 4 12 F b3 X TR 2 IR BT 5B, 455
Hysplit Ji7 i) /L3255 2 F1 PSCF 477125, PEPR AR 00 F) it 28 DX R0 e B I 25 A8 AR RRAE LA B PM, 5 YT
FARIAD L RATAV AR e hb, ib X e 1 5 DA ] 1 180 DX B 28 0B B AR R AR . 1228 SR Xt W 7R
0T 3l ) 2 =005 G Bl i BAT T B R 5 2 S0, AR A TR AT S IR A M A VI i 58 1 XL R W e 3 25

STRHHE.
1 BUERIE NS T (Data sources and research methods)

11 B

PM, s Fl Oy (¥R BE AT K A T 3% [ A= A5 PR B0 4 A5 o 11 20 00 194 /0 i A 00 804, 1) 1 i)
2019412 A 1 H 2 2021 4F 11 A 30 H. Hrp, VIR 13 i as S5 [ 3 Wi B i F Y (a1
STLIRE B BE IR DL, W ZE T 5 A3k 22 U i A 3l Wi Ao (9 7 S (E AR 2 L T Y PM, s B O3 7K
S 22 T R X A TS W 3 s, — A g R K R Ry, A7 Tk R T, B B X AR 10 m, &
TAE L S — AN IE U, A T EEEE X 0, 2020 4F 1 H 38 B . O PR UE RO 5 R A5 B
AR 5 1 B R 4 i B Ry A 15 i o 15 o R S A 1 AL B 2019 4F 12 A

GDAS %4 % H NCEP( 3¢ [# [E Z ¥ 5% FWi 4 7.0 ) (https:/ready.arl.noaa.gov/archives.php ) fit) 4= Bk %
BHAAL R SE 2019—2020 4FECHE, B ] 23 BE o — K 4 3Kk, B FARHERTE] 00, 06, 12 F1 18, 25 [H] 43 BF
Ry 1ox1e, e EH TSR 23 2, KGEEAR AR SR MR EE | Hut oK g X 2w
A 5. GDAS ¥ 22 F T 9K 3 Hysplit #SE R 7 330 115

N A HERCE SR R B MEIC(Hh [E 22 ]RUBEHERCHE SRRl ) , digfe R H 2010 458 A& IR 4Ed, 1%
B 35 T rp [ KB i X 700 Z2 R0 A HEBCIR, (4G 10 Fh 32 22K 005 P M A ki . A 0F58 R H
2018 AFEFF A58 Y v1.3 BUAS, 2017 4F PM, 5 I A HERCIR B "~ 4. MEIC HEBUE B85 G FLal i3 45
T F e IR X A 5

2020 4F 7 H 09 A VLR 11 A 2L TFF @ 9 IR i i) 25 43 BE 6 VOCs #% gl Wi, W 3% 45 4 SPIMS
2000, H: H 19 A 3K B X VOCs 25 [8] 23 A FRAE DL S 32 41 435 2020 4F 12 H 17 H & 2020 4F 12 A
24 H, LEHTHEAS I 0l B i SR B AE 26 B IBORE S IS BT 1 () (SPAMS 05 R 41 ) AT kG B 3% 2 WL, I ik
FTAELRRFFAT, I (DA B2 S /NS 3 3 36
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1.2 o Wl B R ik

Ji ) AR S DA — o R N, il i R S TR ERRL T 2 [ LA, DA HhAAT Bk
IZAE BT, [RS8 20 i s YRR, B B3k A B 1 AR SCHE T HY SPLIT(Hybrid Single-
particle Lagrangian Integrated Trajectory model) V& Fpi - Fu A% W] H 2865 Bl X, 20488 2K el 26 B F
TR AR R4S B JR) NOAA (National Oceanicand Atmospheric Administration) Fl1%5 /< 9% i 325 2 ARL(Air
Resources Laborotory ) JF &, 1251 0] LIRS AT BOPGE, 438715 YL P oA JR RN A% i 642 55 ARF 52 v
BN B R 2020 45 1 AL 4 A7 AR 10 A 4 DA GEN 4 SRR A 03, 20X 4 4~ H 00/
24 /INES S Tl I, A 4D S B v BE R 500 m. S ) IR SR IS A A, OGRS AT, AR A S
By RN 5 )% K B AT o 4, 15 B AN R A Bl ik 20 . A SO -2 TrajStat 1Y Meteoinfo 4K
%53 32 04 i 1) 80528 K1 Euclidean Distance 85t 17 R 28047
1.3 PSCF ik

WA 5 YL YR 51 1k 2R 21 PSCF (Potential Source Contribution Function ) 42 & T 25 £ 2 R 81 & J& 1 %
(18— I I 17 G P A T DX D7 1S, AR SO 4R i X 43 B 0.1°%0. 1o A, 72 A% 1T L 5 Y 1
LT, f GREE 2 SBT i ARifE ) (GB3095—2012) PM, 5 1Y 24 h -2 — AR HEMRMA 35 pg-m™ VE R 2514 15
(B, PSCF i 0 32 4% r i 3t A0 10 (L IR 7% 732 P R s A ) B K ) -5 9 322 IO A i PN A 08 5 K
(ny) B9 FLAEL, B

m;

PSCF = — QD)

n;j
JE A 5B PSCF (ELER K, 2 B 32 4 5 A e 38 8 2l 100 3 VA 8 e 9 6 22, 002 IS i, X6 32 4R A 3
YL AE ST 5 2. PSCF J& — i 25 - HE %, PSCF 1Y 1% 25 25 i 25 A% 5 SR A A5 A I 8 38 Jom g 386 o, 24
ny BN, SRR BT 1, P51 AR eREL W(ny) el D Aa 5 1R, 1155 WPSCF.

m;
WPSCF = W, x —~ 2
n,'j
1.00,”,‘_,‘ > 80
W= 0.70,20 < n;; <80
7510.42,10 < n;; < 20
0.05,7’1,']' <10

2 ZER 518 (Results and discussion)

2.1 EZTEEFEX PM, s M Oy 1R} 28 AR AL R AE
VLI | T2 T B 5 L IX 3 A [m] DX 33 Rl PML, 5 o1 f vk 32 & O3 H e K 8 h i 3 °F- 3
(MDAS-O5) ¥R % H 481k, WiiE 2 fis.

801 (a) O] Jiangsu
70 Jiangsu 140~ Huaian
60 Huaian 120- BER Hongze
a s I Hongze ~100
.E B ‘E
2 40 S 80
=0 =
o s -
Z 30} 60
20} 40—
10 I I 20—
0 V] Q> 0 .S $ A S L. K NooA : 0 V) QS N &S S A & . .K oA I
Q@ & @ @‘b Y’Q & PSRN Yg § o %e F ¥ e é@ Y’Q @(v & Y*QJ o o <8

B2 AR XGRS H Y PM, s BUREKIE (a) &oF35 H K MDAS-O; B & (b) X 1L
Fig.2 Comparison of monthly mean PM, 5 mass concentration (a) and daily mean maximum MDAS-O;

mass concentration (b) in different regions
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11 2(a) FTLAFE h, BEEE X PM, 5 %8 52 BUAR W Ik (9 FRLIGE 3 A, &= PM, 5 ROV G, 7E
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HAFFRRU R E AR BT A SRR . B PM, s W5 79548 R 22 T X 3
) PM, s B2 A AR FA IS AL, AE HE V554 AT 4 T DX B {ELARR, 3 U8 WD A V95 48 A DX sl L R i
LT FE P, R DAY A ABURE ) 15 S AR O B H 151 2(b) W LA, O3 BB 35 PM, s B AT,
LRSI, 7330 5 A A9 A BRIESE, Hirb 5 A fi, 15 150 pg-m ™, &7 O3 WA, 29 65 pgm™,
Horp & ARAH F 25 8L AT O, BB P RE5 FE/K 54 O5 B PRY T IR A VR HIAT G, it
P DX ST IR S 22T 1 Oy WK H AR S R BUMR], ¥ 12 BUOOUE R 73 A, (AR L5 48 MITE2E
T XIRF- 2 O3 e B D e, O3 V5 BeAH X A

Pl 3 S DU ZRVLIRAE | LT SR XT3 1 PM, 5 MR H AR, 7L E 8 B TFAR, R oK BR AR 5 3
S8, R AL T A K R, 3 SRR R BE TR, R HOR BE RN, (645 PM, s W BT8R T R, £E 15 if ik 5]
AHE, BJG PM, s W BB W TH AR H R Bk B (E. PUZRr, & ZR LR PMy 5 GAE H B ) B T HoAx
BN, Z7E 9 I, PM, 5 24 70 pg'm>, B 5 FEAIRE T 7F 16 Y 50 pg-m s FAKZE PM, 5 R4 0 I A 2
Vi B PM, s HASRAIE A R H AR, ZERF7E 20—30 pg-m™. BEEFHLIX PM, 5 WA HE T3
A8 I 22 17 DXCIF- 2 R A1, DU 2= L35 0 X PM, s VR B H A AH L T VLIRSt 22 i P 2 28 A R ik 5
InF-2%.
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Fig.3 Daily variation of PM, 5 concentration in different regions in winter(a), spring(b), summer(c) and autumn(d)

Bl 4y 4 A2 TLIE . LT SR X 45 X CF 3 19 O W H A fb. N 4 el LUB HE, 5
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F R SR AR AL 2 S NI BN, O3 ¥R BE B W T ™, T 15 I BRI (L, SRS TR T B BB H B 1, X
Fo B R 2 Oy VR BT i, WE(E Y O3 YR (E AT 35 130 pug-m™. JEVFEH X () H A8 fb a3 5 V09548 ik
LT X3 H AR AR, (E (I 22, M IX. O BE Ry, IX Ud A LE T 7 22 4 R VL9504 Hoftb it I, 9t
PRI T REE A H T O BOEiL B il R AR,

HEPE XN AT A2 BT RE F Sl Q0 1 s, — S T DGO AL & BT e s o, — AL T
T B 1) K R S ity TS VR Sl AR AN 3 km, {H PMy 5 B O R /A AR 3B B 22 5%, IR 5 7R, B de
5 2l PM, 5 ¥ B2 i T /KR Ry il R Sl SR AR A 2, P 22 S d o, b 2 BT AR A5 T 0l PM, 5 ¥R i
IK A JRy il 10 pg-m s 2P, 22 S 50/, B T . 458 MR DXl DXL B DA AN [) 2 745 B A7 XU AT
LAt S 8 A5 ik il TE 0 5 R I8 BTl Bl X, XA A Al DA R R T 45 s A 7 4 DA S R A



2566 7N 54 1t 2 41 4%

AR e R 1T, i T A e Y B — U e WD HE T A Z A T O AL KU i AR AT BE S B80T IXU ] BT £ A5 05
2AROR W B2 TV KRR s (o7 T b, L D) 22 DA ) X, 3 37 B XS U A T SR s e M
AR, 2 s I 5 A 0 T UM, B AR KR Rt PM, s B4

------ Jiangsu s Huaian ——— Hongze
140 (a) 140 (b)
~120f ~120F SN
'= 100 F '= 100 F
R A
S 60 S o} TN >
40 e -
20 | 20 L ' ' L ' '
S S Q}‘QQ \@Q ’19@
140 ()
_ _120f
e = 100 b
2 2 s}
S S eol
wl°
20 Lo . . . . L ) 20 L . . . . s s
QQQ yQQ ODQQ OQQ \bQQ WQQQ QQQ b(QQ %QQ OQQ \‘QQQ - QQ

B4 AFZFEHX(), Fb), Zlc), (D ARHIXE Oy WE H A2

Fig.4 Daily variation of O3 concentration in different regions in winter(a), spring(b), summer(c) and autumn(d)
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Fig.5 Comparison of PM, 5 and O3 concentrations between Xinhua site and Shuili site in Hongze District, Huai’an City

(a, b) and the difference of concentrations between the two sites (c, d)

M7E = 7, 22847 g W, i DRI 22 D A L, 75 e RCRE /b, Pk 26 S 850/0N. Pk O5 22 5
5 PM, 5 SE @A, KRRt O W BE 447 240 T AR 45 K5 i, 552 2—3 Ay, AR SRyl i it g fe 4
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28 Z5 IR K ) Je 3k ) 0 5 B ) e RS M 23 (845 PM, 5 YR R I T O3 WA, R RAOh A
WREE () O3, P 3 50 ) 3 B A8 B S5 45 1 )2 15 O T 45 300 iU T , 30 ok 980 ol JXU 06 810 00 e 3ty . sk 24 ik
ARG, HAE AR N Sl PM, 5 W BE R T Sk, 20 S04 ) SO AR R S D R A, SE TS O5 1A
I A ANRTURE 4 % T 2 e A AR A AR A RO, D BT IR, DT EOR A5 5 O5 1 AR S
W FE AR T W e . AR UL, O3 8 RIS Y 0T H PM, s 5 O3 Z R A7 7E B AR IO HH OC 56 &R, G o
PM, 5 Fl O ¥ B 114 22 57 DA K 70 A A T 2 K i ) SO0 -5 A 4000 480 7 L o (R LR, 78 A K A 9F 9 HP fim i i
H% 28 Sk 235 A e 1 W LA T B i XSSO L B A BT AH 52 I D 5 )

2.2 PM,s IEHEIE 1T

M bSO DU 425 PM, s e BE R AR o P 3 FLVS e i PR 0 R 4R v, s & PM, 5 AR i O
FH Meteoinfo A4 X 5 b X 4 25 PM, s 19 1) 0508 647 SR 2243 7 Al PSCE 437, i 07 (8 %) L, 14851
T HABEAT RGO, 25 R WNE 6 FrR. BB R 5 18 Fig A2 R <A R shig 4, B dhds 5 o AR TRIZE 51
T B AR 5, B0 R R ) o B R A o T 0 0y L, HE S B R U T
PM, 5 (72503 . T L axd S0l 4 B I I SO % sl R DR, 2900008 A4 OIS 5l 3ol B A p e

ANTR) 23715 A 300 SR 2R 45 SRR PSCF 45 5 R [R], X T4 M, RILE LA 6(a), Hrp Bk 4 fr b
Fb e i, o LY 22.58%, HLELIE ) PM, 5 34 B i, oA 122 pgem>, iUl >k A P9 RE 7 [,
I AT RV IR PG AU, 00 S AR ol ol 3 A 18 s LR, 2ok A AERRa& 201 AR AT IR LR B
Wb 6, %A R B R R, 5 R 17.20%, B PM, s 24k 87 pg-m 5 Hifth 7 1]
B PM, - 24k B M. R X & 2= WPSCF 45 AN 6(b) 7R, & ZE 3k X WPSCF & {1 [X 45§,
(>0.5) /A% HAar B hE T, BRI R YL M BRI, Hrh e 2 Bt /R
I8 WPSCF {HH: £>0.8, % B XS A7 76 50 V5 YL HE RO, 2 52 W L X PM, 5 AT RETEZE R IX. 45 &
Kl 6(a) FE 6(b), ZRALER , A AUHE A b X A 1 ] BEVEAE VR X5 FLU L AR R 3B . VL AR bR ki
X B PM, 5 ¥k A — 22 BTk

X HEMBE, RBEERME 6(c) ME 6(g) Fiw, WEH I LLE K 2= FBkZE 4 APk 1
PM, s -1 BERAIG, ¥R 50 pg-m™, FZok A A6 5 Hedie s, B0k A AR A T <A
P W TR, B 3 B & H R i, K 27.92%, IZ IR A AR EE, A IO EE, B shl
FERH; X T RRZE, S H AR ICTRA IS 1 L 4 5 800 SR B s . L X 2= WPSCF 45 34
K 6(d) iR, FZUEEE X WPSCF @ {H X 38 (>0.5) FZ AR e VL5548 U R0 . V1A P 638 S 22 R 3,
I X IR UL PR IX PM, 5 B9 ] BEVEZE R IX . 6 X Bk Z: WPSCF 25 5L Kl 6(h) iR, i LA H7E &
Ze b X WPSCF R B X (>0.5) 3 A 6 b, BB AR AE VLA AR AL B0 S VT I3 AR T i, 28 B IX ki
ML X PM, 5 B AT REVEZE TR IX. 254181 6(c) R 6(d), Y25 UL g i X H 2y T TR AR IR IX 5 1
R ZE LR T VL5 VG B SRR UEPE X PM, s ik A — 5 Tk, 455 & 6(g) FIIET 6(h), TLIR AR LT
SR IX 4% 2 1 AT RE TR AR TR X5 VR B 2R V20 P R A X R R IX A PML, 5 W B AT — 22 Bk

X TR, RIEEGERNE 6(e), 4 AR PM, s P AR, fm 09Xk B HA 20 pgom ™.
U 1T LR L R 49.06%, UK B AR RN AR T ), i 2R w0 L VLR AR, B8 ol R A NS, B
() PM, s 7 ¥ 4k B 4 20 pgom>. BE 3 X H 7% WPSCF 45 B W[ 6(f) i, Al LLE 1 H kg X
WPSCF {H B R 5K (<0.3) , JTCH B E IR IX. 85 5 K] 6(e) FNE 6(F), i IX B 22 2ok A AR H (R
2 1), (HIZ BT PM, 5 T34k B2 A H WPSCF (B AR, X X 1) PM, 5 Wk BE STk AN K. P B 28 4
& WPSCF {H 1, % 1X B Z= PM, 5 A4 35 B 5 AT 8 g A i ) HEC.

LR X PM, 5 VLR VR IX Bt 2535 (R AR AR T A BT AS TR). SR 2S48 S 3 W, V36 V3 IX D0 2 = 2 DA AR 3 B b
AT A T2, B35 K I 0 6 R R B 6, & B TS e R £, R B Ak 3 T A A £ 2 i
T ACH. PSCF 253 % W, 42 WPSCF H# iy, H S B X0 i B8R Tz ML, 2 2= WPSCF o i
R E DX X AR, LR A TE LR X, R L 2R w3 AT I A6 R X35 ey — & T
Wk, X T AR VL5 7R e B 280 Sk 158 DX P v A U X, 5 2 DX 3 i o L 28 IX 119 S Ml AN K
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Fig.6 Cluster-mean back trajectories in winter(a), weighted potential source contribution function(WPSCF)maps of PM, 5 in
winter(b), Cluster-mean back trajectories in spring(c), WPSCF maps of PM, s in spring(d), Cluster-mean back trajectories in
summer(e), WPSCF maps of PM, 5 in summer(f), Cluster-mean back trajectories in autumn (g), WPSCF maps of PM, 5 in

autumn (h)

2.3 PM, s ELR UGS HT

FET 2020 4F 12 A 17 H 2 2020 4F 12 F 24 H A 75 4 FUB0RL A I BT (X (SPAMS 05 5471 ) i%
SLRAEEAE, S I CRAUBOR R IR BT B R T8 B ), 45 G > M (% BE IR 45 48, 4% RE PR 558 487 A5 SR 0T 240 5
L) HE IR BEAT 4328, K UL 3 DX AR FIURE P 5 G R U I 25 8 K, B R ARIR L 2R R . AW ke
U5 HLsh 4R R Tk T2, R B e, bt & @5yt Bkl B
WKL A= ) TR e R 32 SR AR VR RS AT | P 20 A R R B8 e A W R i o HE ke vy SR s ML 3 28 2 <R
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ALE T 54 L VI AR 2838 T HLHERO BURL; BREER AL & T BRI B L OBk | T2
SRR EHER AR Tk TZEWRE & T T &R EHE T2 BHE AR R TCHLIR EZEH6 M
PSR S R, BRET BTN, HEA IR TCHLAL s (BRIREL . AR R 45 ) 9 B0RL, 78— 2 L nT LR
B AR R L R i . G 2R RO 4 v R B R B | AR ER A5 R Aoy B R AE SR AR T i KA
AR . AR AR S AT P AT B R AE R YR 2 A R AR A Y Ok A U T
YU ATURL )15 Yl ) R VA A AT 45 S 2 B, AW 00 30 1) 240 S0 0 75 e e U A B A : R TCHILUR (38.8%) |« Ll 4
AR (203%) . 3722 (15.2%) . Tl T2 05.(10.8%) . FRIETR (6.5%) . HE (3.6%) . A= 4 o BRBE IR
(2.5%) . BRVE(2.3%).

12017 B&E 12 A 18 H B BlG et &, WA 7 frzs, PMy s H MBS OR R 129 pgrm ™, PM, 5 BT}
I AR FEAZ R TCHLIR A, R, I BLEh AE R AR B IR A Tl T 208 5 sy, 2 %
YRR, 12 A 21 HE 12 A 24 H BN ™ 175 el 2, PM, s H 59 B i KO8 153 pgm’,
PM, s b Jbad 8 %32 “ R ICHLIR . B3l ZE AR . 2R Tl T 22U LKA BREE () 52 .

I &1k Catering B #: Dust D ¥ ik R Biomass burning
I L3 %R S Vehicle exhaust B /4% Fire coal [l At Others
Tl T Industrial process T IRFGHLIE Secondary inorganic source
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Fig.7 The source of fine particulate matter and hourly variation of its number concentration and comparison of fine particulate

matter sources under different pollution levels during the observation period in December 2020

HRAE 12 7 I E] PM, s PV BRI 43R 5 A3, ettt 4 SF AN R IR BT 5l 22 5,
2 1R, DR RN EE BETS Yo S5 0, PM, s o e BE R (E N 32 pg-m™ B FFE 100 pg-m™, WIEIMLSI RS
P55 LN 16.0% FTF 2 22.7%, WUk B8k BE N 1629 4> | TF 2 5877 A -h's BAAEIE 5 HE AN 5.5% |
T 6.2%, TORLYI B0 BE N 566 1>-h™' FTFZE 1611 4> -h'. PAFR 5 e S5 40 5] v B J5 YL 45 4%, PM, 5 it
HER XA 100 pgrm® ETFE 132 pgm, WE R TCHLIE & A 35.8% FTF 2 44.3%, ki 8ok
FE N 9266 4~ -h' b A& 14713 4> -h's Tolk T 23 5 te AN 9.9% & F+ 2 10.9%, T kL ¥ ik B2 A
2567 /~+h7' L FF A 3626 /> -h' AAHBE YT YL AR B H RIS G ARG, PM, 5 S EE VR BE (R 132 pgm” 1
T+ 2 176 pg-m=, WAL 3 22 S & HE N 17.3% - TF = 27.9%, Tk 0 804k B N 5758 4~-h ! EFHE
11497 /4~ -h s BRBER 5 FE N 5.9% ETHE 7.7%, TR P80k B2 1972 4~-h ' EFHE 3181 4~-h . Bksk
F, ZZ W E PM, s 0 EFF FEZ R GHLIR . HLeh 4 RATR . Tolk T 2505 BRIEIR IS Z A 5.

R A[EG YRR 25 15 YL DTk AR L KOG I Y PM, 5 TR JEE
Table 1 Contribution rates of pollution sources and PM, 5 concentration at different pollution levels
iy o =4 RS g SREREEC EOEREE
Component Excellent Good Light Moderately Severe

UK ICHLIE (Secondary inorganic source) 36.9% 31.7% 35.8% 44.3% 36.4%




2570 »oom ok = 41 %
e 3
45y e =4 RETG Y TG Y ET5 YL

Component Excellent Good Light Moderately Severe
2L (Dust) 19.5% 23.6% 16.4% 12.8% 12.4%
HLEHZE R KU (Vehicle exhaust) 16.0% 14.3% 22.7% 17.3% 27.9%
Tk T 25 ¥ (Industrial process) 12.9% 14.3% 9.9% 10.9% 8.6%
MASEIR (Fire coal) 5.5% 6.7% 6.2% 5.9% 7.7%
HERest) 4.6% 3.7% 3.8% 4.1% 2.6%
B IF (Catering) 2.4% 3.6% 2.6% 2.1% 1.7%
Wk e IR (Biomass burning) 2.2% 2.1% 2.5% 2.5% 2.6%

PM, 5 32pugm> 61 ugm> 100 pg'm™ 132 ug'm™ 176 pg'm™

2.4 VOCs 5 [a] /A5 FEAE

FETF 202047 A9 AR 11 AFFRER 9 Wiz 43 BE 3 VOCs B s W, 45 213k Tolk e X £
Z5HTI8 VOCs 75 [ 43 A f AF DL K 4143, aniE] 8(a) FIE /R 738 Y FBl A 3 b8 VOCs mifE X, &5 1 4b
SRy NI Sl JR 20, 5 2 A SR AR T Al S 3, B 3 Ak S SRR A |, L0 v BE 4y Ok 16872 | 15849 |
11070 pg-m™>. 5% 2 &b FEZH) 5T K. AR (7248 pgm ), 2L (5187 pg'm?), —HI K (1224 pgm™), K%
(785 pgrm™), “HR (572 pngm™); 55 34 FEWY TN oM (3202 pgrm™), T4 (1996 pg'm™), O M
(1224 pgm™), FHE(1197 pgrm™), FIEFF O 4% (945 pgem™) . L 52Hi%52 A BB 8 b Az 7= o
T2 H 0 2H 2R — 26 Ak 25 104 DL B iRk, T 8(b) i s 17 oA — &b B VOCs i IX, W E
2361 pg'm, JAlil1 TVOCs M FE 2 50 pg-m™, FLY BN : =H 2K (992 pg'm™), =L HH (401 pgm™),
2 DI Y I R T & 1k, T IS s 4 ok & B R X & 8(c) B s B 38 P B R — Ak VOCs 7
X, HIE(EW A 3701 pg-m >, EEYF A —H IR (2875 ng'm™), T4 (366 pgm?), J5 ZESE, %
B X R AT X, A it T R e 4 SUHECR B0R R B Y VOCs. 1] 8(d) T/ #8738 H B VOCs e B 3
AbF 200 pg'm” LU, A WE(E X . 28 DL F IR, Tl IX N FEAE 2 AL 5 VOCs Bk B X, For DIy
I RIS TR F . ARYE VOCs B8 2l Wil 25 J kA7 2805400 43 il 45, P Tolk e X VOCs 2L
$2 5 et , W3R 2 FoR, A7 b 58%; R ki ke Mke . i ARKE L B AR S AR L A ALERAE X A,
AR, e T B PR AR 3 Ji i VOCs #E4T TR s i, HZ5 /KW VOCs t FZN A FRE, i1t
39%, HK A BEkE . AR K5 S S EUE, 03 HE 20%., 17% K 16%; Hold & A HLER AR & Fb /.
INAS W FEOR R, B e B v VOCs By 32 B IR J& it Tk IX A HEL.

= Cl(pgm™)
u >4000

= Clugm™) §

 >4000

| 20004000
J| B 1000—2000

W = 600-1000

o 400600
[ 200—400
& 0-200

=3

= Clugm™)

- \L  >4000

B 8 X TlkbE X & HiE VOCs e B 431

Fig.8 VOCs concentration distribution in each street of Hongze Industrial Zone
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|2 PR TR X AR E R A I 3 A 1 VOCs 4 6 [

Table 2 VOCs classfy source ratio of Hongze Industrial Zone and Xinhua Bookstore site

VOCsif Tk X /% BRI %

VOCs sources Hongze industrial zone Xinhua bookstore site
J5 7 (Arenc) 58 39
A S AR (Oxygen-nitrogenous hydrocarbons) 13 16
Jek(Alkane) 16 20
i {¢J% (Halohydrocarbon) 8 17
A LB (Organic sulfur) 2 4
#7542 (Olefin) 3 5

3 %518 (Conclusion)

(1) FF 2019 4 12 H—2020 4F 11 H PM, 5 Fl Oy AW 45 F, ARAF5T R IHELEIX Oy 15 Y T Ei4E
e A Z, T PM, 5 155 EEAERERZE, O, il PM, s #4280 H B 49 H ZEAL4RAE, PM, 5 16 TR
8 I IKIEAE, 15 BHAAHE; O AR | 8 IFIAAME, 15 Bk B (. JEPEIX PM, 5 ¥R AL T ik & T F
BIPL BT 9548 M, 1T O3 45 T % T2 LT 9548 3508 5 X B PM, 5 & O5 X L &%
R, WHRE PM, s e BE ST O5 W BE A i, WUk 252 F e 42, AP BlE 2—3 H 22 ik, XAR TS
Tl el IX — vk HEL . RE ALY (NO,) 53 72 1 F LA K i XSO, 254 5.

(2) PEEEIX (1Y) PM, 5 Jo B RIS 45 R I, B Rk 3 2710 B AT 7 1005 e vk AR, Y03
TRE TR B R S Y TR AE TR X, 52 DX A% i 2 M X A 75 G Bk B S R R R T AR,
GRALER N A5 YR IX, A R 8 ST AL EB X% X 35 Yo — @ S A& %, I A AL &
BRI VAR PR A G & Lo f i, 3k 22.58%, HLFUH T AT A0 75 Ye Wik B fi e 1K 122 pgem. VEAE
PRy M4l 5 s LA TR . VIR ER B Ll R 7 35 Ry = 2 VR P VAR TR X

(3) W X PN 4 25 20 JOURL ) £ £ U5 i A 22 B, 0 B [B) PML, s 7 38R R AL Bk s R TEHLIR
(38.8%) . MLEh 4= B (20.3%) . #2B (15.2%) . Tl T2 (10.8%) . #ABEIE (6.5%) . HE (3.6%) .
AW RRBEVR (2.5%) . BIRIR(2.3%). Wil [a] PM, s B9 B FF 82 IR EHLIE . Mlah GBS, Tolk
TR BRIEIEIE Z 152005 VE A Oy SELFTIRY B il ¥ KA HLY (VOCs), H UGN 25 360, % T
A Fe X VOCs 2 LADT A7k o5 iR i, o 58%; #1515 ik VOCs 1 F 2 R 35 A k2, 4 b 39%, Fkh
Pk AR B R B AR, 40 L 20%. 17% M2 16%.

ZE LT, AR My Yyl sk U, & Z 5 Y £ R PM, 5, HiAthZ45 2 E 8 05, VOCs o 05 1Y
TERARY Z —, TR T H X R TOHLIR (BRFER R . A R &k 4 JURE ) DL B ML 3l 42 )R8 A< ok DX P9 41 it
PP E BRI, F5 /N XN VOCs FZRE, Isi X NP5 iz 205 G2 W 046 T Al (14 5 B AR AH 5%
A A AR T BB Ak X N s R A

Boat
A SR EE AT R T R RUE B AR R m AR T rh O T SRR RS B SRR 2 T L
HE IR R AR AL 0 R SO
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