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Pollution Characteristics and Transport Trajectories of PM, . in

Xiamen Island from 2015 to 2019
WU Jingjing"*>?, ZENG Shufen"?, LONG Meikun'>, WANG Songyang"?, LIN Jinmei"*, CHEN Jinfang'’
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2. Xiamen Key Laboratory of Green and Smart Coastal Engineering, Xiamen 361021, China;
3. Fujian Provincial Key Laboratory of Food Microbiology and Enzyme Engineering, Xiamen 361021, China)

Abstract: With objective of achieving Xiamen’s “Clean Air” goal, the analysis of pollution characteristics,
transportation pathways and potential sources of PM, s in Xiamen Island were carried out from 2015 to 2019. The
results show as following: the annual average PM, ; concentration decreased from (29.59 =+ 13.22) pg / m’
to (24.08 = 11.58) pg/ m’ during the study period. The monthly average concentration of PM, , is relatively
high from January to March and December, between 31. 68 wg/m’ and 35.86 pg/m’. The monthly average
concentrtion of PM, 5 from June to August is relatively low, all below 20 pg/m’. Seasonal variation characteris-
tics show “high in winter and low in summer, falling in spring and rising in autumn”, and the pollution months

were mainly concentrated in January, February, March and November. By ignoring the seasonal effect, wind
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speed was the significant factor affecting PM, s, compared with temperature and moist in these pollution
months. Backward trajectory analysis indicated that the regional and short-distance sources from the northeast
in Fujian were identified as the major contributors of PM, s, and long-distance transport from the northwest and
north also contributes to PM, s pollution in Xiamen Island. In winter, the major source regions of PM, s were
mainly in the coastal area of Eastern Fujian and the border area between Zhejiang, Anhui, Jiangxi, Guangdong
and Fujian, with the characteristics of high pollution tracks, and short distance transportation. The potential
source areas of PM, s were mainly distributed from Sichuan, Jiangxi, Hunan, Guangdong in Spring, which was
characterized by high proportion of pollution tracks and long-distance transport.

Keywords: fine particulate matters; backward trajectory cluster analysis; trajectory characteristics; Xia-

men Island
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1 #REFEE
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(ftp://gus. arlhq. noaa. gov. /pub/archives/) , 5P (IRJE . WA XuE) >k A & FEE R E
Hul (https ://www. nede. noaa. gov/ ), >R SPSS 26. 0 X} PM, . 55 EZRIHAT Person A HT .
1.2 HBERELSH

AWFFEIE ] TrajStat Fk i iR & BLEOR 5 HiA% T H 255 B0 R0 (HYSPLIT4 ), 458 2Rk
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Fig.1 Annual, seasonal and monthly variations of PM,s concentration in Xiamen Island from 2015 to 2019
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L AN ZEEEAC T RIEZEYY, ZOmdtRGgm, b Yk s T XL, HZEE]
By FEZ VIR B SE, SRS RS W, B KRR ] 2 AT R A S R M 2%
FEATOREE XL, A FEOR AV RS, N, AR T RIS BOmE R
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LSS TEAREE 2, UM R A R T S 0k Fig.2 Monthly variations of daily proportion of PM,5 as
%E’\Jig, i PMZ'SEEW&FiﬂH; 575 H pollutant from 2015 to 2019

5 PM, ZESERIARE, (UREFHBEEE PM, A E—E AR, MRS EFKTUER, M
P BB AERRA K 2017—2019 4F75 5% H XGEXT PM, (SZM o 3%, 1 ZRNIANE

R1 20152019 £EIE PM, SEKEZ 2z EHEXM
Tab. 1 Correlation of PM, ; and meteorological factors in Xiamen Island from 2015 to 2019
2015 2016 2017 2018 2019

=
RLER 44 Annual 44E Annual 44E Annual 44F Annual 4~4E Annual
Meteorological
factor c P ¢ P ¢ P ¢ " ¢
(937) (735) (965) (734) (960) (735) (960) (734) (960) (734)
2iBES -0.267" -0.141™ -0.084 -0.347" -0.280"

Wind speed  _ 165" —0.255" —0.242" —0.262" -0.139" -0.036 -0.080° -0.047 —0.127" 0.015

L ~0.390" ~0.403 " ~0.4327 ~0.255" ~0.318"
Temperature _() 163 0,187 0.282° 0.071 0.072% 0.269"  0.052 0.290" 0.159" 0.094"
X ~0.197 ™ 0. 056 ~0.064 ~0.093 ~0. 094
Relative

humidity  —0.092% —0.160" -0.042 -0.130™ -0.054 -0.221" -0.031 -0.288" -0.045 -0.174"

E: PHEL, 2.3, 11 A (T59H); €6, 7. 8 H (IiEH); S WEF RIPUIEEG » = 5578 0.01 K (CWUil)
R, o« HELE0.05 P (UM)  EWEAC,

Notes: P means pollution month, include January, February, March and November; C means clean month, include June, Ju-

ly and August; the number in bracket is traiecories; #* refers to significant association at 0. 01 level (bilateral); #* refers to
a significant at the 0. 05 level (bilateral).

EAIE 7 KRBT Rt X 4 Z PM, 5 X Z RIAASEMERN, 5400515 Y i i 5
WA O, BN REVE R T AT KOS S R BEE . 1 5 22 I B 5, 18 B A 2R i B
TEXFIE ] BRI 55 TR VTR R iR X, AR R B, 18 EFFZ B NEN, ESE J7 1A A9 1k
AREEMR, BEAWZNNE, NE, ENE S b7 s, 2 FHEAE i i) PM, s 3 R AT5 G ki
ik, SEUEITSIEYH PM, SR
2.3 ERHITREST

2015—2019 4E 515 % A ()5 A PGB R T2 R WK 3, g is e by HLE, 1, 2
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B, Al b SRR 37, 53% F149. 77% , Rz W E S LA RE] ;B PG B R L B
K1 BRI 12. 69%

H23 HzZBEmmsgm, PR AEXE 2, HPEderm (FER) SRMKEER AP 2 &
FERH S TR, 0 8.39% , Hifth 4 SB35 R i PR g ik, >k H PG A6 5 ) A BE S 452K 1 1L
HIK, N 44.88% ; HIK MK AARICTT 10 R 3 FELE2E 4, 20 3 b SR E ) 11.49% Fi
34.40% ; K ARG HL X AR 5 X TS RA R, 240/50.84%

B A4 2RE6E S 1 HARRL, Hrbok AR E LSS 4 SR 41.01% , R
TSI, vTRES HOETE T A B KU AR AR AR KA 5 s O IR D B R LR R 3 (32
ARACKEZNR ) FAE YR Bk A 2 1, A i) o S R 13.99% F1 36.23% 5 HR T AT FE I
WE, KIEEBHEXAPESE 2 5 HAHEAS/N, H5ESHY, N8.77%.
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Fig.3 Backward trajectory clustering analysis in pollution months during 2015- 2019
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i LR . S ARGy IS Y A A EGE 2 o0 JEE B ik <A, RIS IR Bt R R E T8 1, 2, 3,
11 A5 EEEN, JEE, RAVEI I EmAtrm (FEB) KBRS ELF R
B, EY BT S ARG, BIRNE, BT 1 S BE ARIL (RAR) 5 i
SHAE, TE YA AR A G 22k A PYERFNALER A K BE A
2.4 ARSHRYUTETT LTS

DL (R SRS HARUEY H 24 h PM, SP3BT —HARIE (75 pe/m’) MEE, SRIX
G35 YU RN B, IR S U 0 45 B 6 R B PM, i B A R R AT ST e T,
2015—2019 “FE 15 5159 A WA R R PE B 75 e R fiE . 2553 (WL 2) kM, ZBE T4 H
15 YL 5 R 1.30% ~2.82% 5 1 AR 2 APl SAH ISR, HARAN, #i
IV E] 2 A G0 b DX A 3 e B PM, s B A e, 3k B (91.79 £11.15) pg/m’ Al (100. 81 +
31.68) mg/m’; 3 A0S PGB A 3 XS5 8l , Kbk Avadtrrm (#, W7 K AR L)
05 ] B 75 YL iR i PV, R B R g, 35 (96. 13 £19.35) pg/m’; 11 A5 Yl 3 954,
Bk, ok AEE . P PE M X A P 2 PM, VR B B S, ik (97.01 £16.94) pe/m’, ML
ALET, PM, s BIMEIEER 75 pe/m’ B, o vk B R 0075 e B0 2R AW . BEAH SR O DL AR 1Y
) 2 b M DX, A BB Y & L BOR K (1. 10% ~4.34% ), HIJEvE RJE 118 RSB B TS ey &
BEDTHRBLE, N5 EEW,

PM, s BUEIEREN 75 weg/m’ XD 8 A TG Yo il A BB S, AR A0 1T B DAt 7 b X
] WA HERATEE, AIORA 24 h PM, ¥R EE — AR IE (35 pe/m’) A BIESE T 4B
(WF%2), MEE T V5 QPR SR A & LU B g, 7F 17.24% ~44.56% Z 18], 1 7, K H
H L, MM DA 1 LR S S Y B fe sy, 43 ilak 1982 251 803 4% (AR BNl 4L
b A3 54.18% F121.95% ), PM, ik Bt f s, Ak (54.24 £15.62) wg/m’; K HIRHIA
) AR I X G2 3, IR PM, B E A ( (48.78 £11.30) pg/m’), {HHI5YL
POl EGR 677 4%, 433 A% ZSHaE K 2 H BHGE Y 53. 35% A1 18. 51% , Bt BZ S0l & A 15 Y (o 1k
AN, 2 0, R A MGG, WA R A E TS NHEIE 3 B PV, TR E R, A
(51.43 £17.86) pg/m’, HIGYHBEL (564 4%) (S, &2 A RSFsn 17.08% ; %
W, ARG ER A 2K 2 19 PM,  BTi v FE AR X AR ( (50.33 £17.55) peg/m’) , (HiZZEHLILEL
R Gl B B, 3 ilik 1239 2581305 2%, 000l i B B Ry 37, 52% T 9. 24% . H 3
H AL 5 QI ) PM, BT VBTl (44.99 £4.61) ~(53.44 £13.44) pg/m’, Hik
B, B WL R P R T M X A B2 2 0 PM, R R B A, TS Qe A 144 4%, A
mi TP 46. 75% , UEBIZ BN & A TS P R WAR & HORO ok Bt Wi A ) R IR Y
B 1, HOPM, JREWE N (51,82 £16.29) wg/m’, ZIEHIB BTG Y R B g, o )
h 1646 ZA11023 45, 205 BMHUE BN 44. 89% F127.90% ., #kZ 11 A B Bl 2k, ok A
FE R P2 1 A PM, SRR T i, 35 (56.05 £22.58) wg/m’; 15 YL BB B R £,
ik 243 4%, HIHEHLEEY 6. 88% |

g5 Lk, AT A RERT AR, R PM,  BEA 75 we/m B, SE0EJE T 0I5 Y B0
TR [ JE I B WL VTG A I A B AR PN ] AR I A ] v P S A DX R, X S X
B RS R B R N Az B A, ME TS A ) VST HARETEE, 24 h PM,  BI{E AT 3£ 5N
35 wg/m’, DU EEE B e 0 XS DR 3G K BR T LR X Ah, &G B, 1T
TR T A A B ik i A, R B RN IR I, TS PM, B R AT AR, (H)ET5
PGB A S R FEWOCER AW, e, WIEE . VLV S PGy ) B R B A, 1%
FA A AEEE T PM, vk T, R S BUIAETS e 80l 5 s (MXTRZREE ), 5
YU AL
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R SRAHEKMIE SR PV, REEG

Tab.2 The proportion of the number of trajectories and average mass concentration of PM, . in pollution months

A JIrA Lk TG YL G (35ug/mP HEufE) V5 Y (75 we/m® HLE)
o ES All trajectories Pollution trajectories Pollution trajectories "
b —— e % A X
S g MR ppy, ) WEEC oy o BUEEC oy Transit area
§ & Track T Track 7 Track T
number 7 (Pg = m ™) number /(g - m™) number /(g - m™)
i AL X

1 1982 38.41+20.69 803 54.24+15.62 86 87.89 +£9. 17

Jiangxi and Northern Fujian
VLI NUTE 18
1 2 407 29.33 +£15.34 106  49.70 £11.64 3 79.00 +3. 61 Qinghai, Sichuan, Hubei,
Jiangxi and Northern Fujian
Ji TR AR AR X

Jiangsu,Zhejiang and Northeastern Fujian

3 1269 35.96+£15.97 677 48.78+11.30 14 91.12 +11.15

BLAlL 3658 34.06+18.30 1586 51.04 £13.86 103  88.07 £9.46 -

LT B TR R AR B I X
1 419  30.55+13.48 200 46.07 £7.71 1 75.00 £0.00  Gansu, Ningxia, Shaanxi, Henan, Anhui,
Zhejiang and Eastern Fujian
i | AL ES X 4k
Jiangxi and Eastern Fujian
TG IR T M AR
3 1643 33.95+17.06 564 51.43+17.86 33  100.81 +£31.68 The Yellow Sea, Jiangsu ,Zhejiang

and Eastern Fujian

2 2 1239 28.50+17.95 305 50.33+17.55 29 95.34 +£17.50

BVAI 3302 31.30+16.93 1069  49.94+15.99 67 95.98 +24. 10

L RN F 4N
) 2R R X,
1 1646 38.51+19.15 1023 51.82+16.29 69 96.13 £19.35 . IEE.FF%B.{D R
Jiangxi, Zhejiang, Northeast
and Eastern Fujian
IR RGN NUTE N
i) 2 g S 4 X

2 308 41.81+17.70 144 53.44+13.44 11 82.95 +£4.40 . Iﬂi]iFﬁé.i%BﬂﬁI: . .
Sichuan, Hubei,, Hunan, Jiangxi

3 Southeastern and Central Fujian
Mo T 1R 2R T T b X
421 22.91 +£13.20 83 46.09 £11.07 5 78.95 +£3.27 Anhui, Zhejiang, Eastern Fujian
coastal area
T TR R S T v i X
Zhejiang and Eastern Fujian coastal area
W R X

Zhejiang, Fujian coastal area

4 1261 32.06+13.13 363  45.90 +8.57 0 0

5 31 38.59+9.61 20 44.99 +4.61 0 0

BAlL 3667 34.97 +17.75 1634 50.26 +14.57 85 93.41 +18. 40

] P S A X
Jiangxi, Central and Western Fujian
E RSN IRC/NUTP/ N VTR
2 310 21.76 £9.65 28 41.19 £4.54 0 0 Nei Mongol , Shanxi, Shandong
Zhejiang and Eastern Fujian
LB W T X
3 494 21.49+11.01 119 43.94+9.32 2 78.00 +3. 89 Hebei, Shandong, Zhejiang
and Fujian coastal area
P RENLIREES RS

The East China Sea, Fujian coastal area

1 1279 29.55+20.35 243  56.05+22.58 43 97.01 +16. 94

11

4 1448 25.34+10.32 219 42.84+6.78 1 76. 00 +0. 00

BUAIL 3531 25.07+14.26 609  48.25+16.68 46 95.72 +17. 10 -
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3 Hit

AR TS WA HARETEE, X 2015—2019 47 [5 [] 573 S5 5 0 K i iUk )
JEIFIGRERAE | 75 e 0y i B 8 B A8 05 e BB R o A, 4R KB 1) IR 2015—2019 4R,
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