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Potential Source Analysis of PM, . Based on HYSPLIT Model in Hengyang

LIU Yingyun, JIANG Yu,ZONG Liang, LI Xian
(School of Resource Environment and Safety Engineering, University of South China,

Hengyang, Hunan 421001 , China)

Abstract:In order to ascertain the effect of external transportation on PM,  in Hengyang
City , backward trajectory pattern of HYSPLIT model was used along with PM, s concentra-
tion data and GDAS meteorological data from March 2015 to February 2018 of Hengyang to
analyze the distribution characteristics of the backward trajectory of the external air mass in
Hengyang City. In addition , the distribution of PM, 5 external transport channels and poten-
tial sources in Hengyang City were analyzed via cluster analysis method ,PSCF method and

CWT method. The results showed that the air mass transport path from the junction of
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Hubei and Henan, and then through Hubei and northeastern Hunan to Hengyang is the
channel direction of PM, 5 external transport in spring, autumn and winter, with a small
contribution rate. In addition , the air mass transport path that passes through the junction of
Hunan and Jiangxi and eastern Hunan to Hengyang is the channel direction of PM,  with
higher contribution rate. In summer,the air mass transport path from the junction of Henan
and Anhui, and then through eastern Hubei and northeastern Hunan is the channel
direction of PM, ; external transport. The northeastern and southern and eastern parts of
Hunan, western Jiangxi,central and southern Hubei,and southern Henan are the main po-
tential source areas for PM, s external transport in Hengyang City in spring, autumn and
winter , while the high concentration contribution potential source area of PM, 5 is in north-
eastern and southern and eastern parts of Hunan, western Jiangxi. In northeastern Hunan,

central and southern Hubei are the main potential source areas for PM, 5 external transport

in summer,and the contribution rate of northeastern Hunan is higher.
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Fig. 1 Distribution of clustering trajectories in different seasons in Hengyang City
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Table 1 Statistical analysis results of clustering trajectories of different seasons in Hengyang City
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Fig. 2 Distribution of WPSCFvalues in different seasons in Hengyang City

&l 2 A L, B2 WPSCF {0 A B R BUR A&
A6 -VUREAE ], AW B SR R )
X, HAr i ) WPSCF $ {8 8 41% ; 2 2% WPSCF {8
Sy R ACE RN B E B AR AR
Jb 2 S b Eg i X, WPSCF (¥ T 0. 25 ; Fk ==
WPSCF A /b, i g MR AL SR AR M &
VU M X A WPSCF {8 55 T 0. 25, H. i FH L)
R LA RS JE I R4 3 T 1 WPSCF {5 T 0. 554
7 WPSCF {H i [l i), 7345 ) WPSCF £
Wi, WPSCF 4 i {35 2243 A5 76 W R | M 35 58 At
BT VS AR K B X, DL A A X
B B T A28 PM, o A0SRy 26 Y 3 0 AR R
DX, H PO AL S8 v R A b ) WPSCE B 5 T

0. 25, FR WX PH T AT — 2 SRk ok

i LR B, BT PM, R E R B A
SR RS AR BV SR RS R RS
B K, N B A& =28 PM, 5 SRk
1) FEEREAEUR X, 7 2232 A AR SR e e b DX
MK, B R PM,, SRR 3 2T
2.3 CWT &#h

AT BA T AN R Z= 45 B WCWT {20 A Ak [ 3
JIE 7, s 0 €0 8 TR D) R A~ 14 TS e J32 1A
2 BT R Ko 7 P DX SO0 32 s, DX a2 A T g v
JE B 15 S P BTk

JONFE - S
35N
ENESS

2SN T
*

. _

100E 105E 110E 115E 120E 100E 105E 110E 1I5E 120E

(QFFEWCWTHES i (O EZEWCWTE A i
&3

I 3 ) L, 5 2% WOWT Ba{E (KT 40 pg/m’)

105E 110E 1156 120E
(DA ZWCWTEA T

100E

(K TEWCWTIE M

HEHTARZET WCWT ES %
Fig. 3 Distribution of WCWT values in different seasons in Hengyang City

JEHX , BKF WOWT $5 i {E 3 20 A 72 i AR L

EEAGAEM AR W YK, R KB, & WOWT BRifE(RT 60 pg/m’)

WCWT Bl (KT 40 pg/m’) FEMHAERA

FERIME AL B SR BRI R



5533 B 6 B

X3 7 % BT HYSPLIT AR BH T KR PM,, § AR AT 17

X, WCWT {E KT 80 wg/m’ AYHL X = F ) 1
TEMRERSC AT, £ BRI, PM, 5 JMRHEN %M
VR T TR VR R VR X B0 A AR AR b e L I
IR RV HL DX, T 24 ZR 1 4K i 1 1) v VAR B T ks
VR X A A e i), SR g b X T4 e b DX A 2
X H PM,, 5 P4 ik BE i AP R ik

Z54y PSCF Fl CWT Bk g R A 8R4 FH 7
PM, s APRH 1% 1) 32 B0 76 U8 X 32 200 A0 26 M AR
A6 MR AR B0 SR R T4 R b DX
AL R AR B o O BT PM,,
WA STk B, DA L4 SRR A BH T PM, 5 S
R P A ) s X I DX el A i ) S ), L DX
TEXT PM, o ST VR Y BT RRR A

3 48 i

1) RETEE R RN B & =M
PM, 5 A1 Je 4 2% i) 38 38 A WA 5 ], — 2ok H R
AR5 ), iR 2RSS AL AR H X ik 2 A B Y
S R AR A S ST R A R R TR A
GREEAS AL, bl S B RSP CER A A b i
AT RS A L AT, BN B H TR
BN, TR ZER) PM, o AR 268 18 7 8 R ok B
e ST o o I NN e o 1 R W 2 e S
Jiml,

2) PSCF Fl CWT 43 #1453 & B . i FH 7
PM, ; Jo i vk B 52 3] 15 X 3 R X 3 4% B 0 5% g
H DX A% X PM,, o 006 U B 1Y STk R A, &
7o 27 5 DX Sl 1 R A Ik S AR R R L
IR ERVE SRR MR IX O Bk A& = F
T PM, g ZMReH 2% 0 32 B AR IR X, Ho b i vk
TTERVEZEVR X 32 250 A A2 W AR AL MR M AR L R
PUHBIX T3 A b S 50 v B M IX R B 2 PM,, 5 4b
R 1) F2 BB AR VR DX, G v i v B DT R T AE TR
X EZA AR AR,

S %0k

(1] Femm, i S, &9, 45, RUE R IX I PM, ; 75 444
HHRIEARME[T]. FREERLE 2017 ,38(12) :4897-4904.

(2] /S, R, F A K, S RIUIX 2014 48 PM, i}
25 5340 SR IR STHR I BB AT S [ ) ] BRBE Rl 2
1% ,2017,37(11) :4227-4240.

[3] BESCHEL A6, 4w, 5. P E PM, ; 85 X I fi
TEBERCAAT 5T [ T]. o [ IR B R} 24,2014 ,34 (6) .
1361-1368.

[4] P, RREE A PMBEFS. KT R UEHLIX PM, 5 fR 5l

H AT [J]. REEAR IR 2018 44 (4) :27-34.

(5] FH 455 A4 5 T S TR R MR )
PM, 5 HKVE R B AR B HOR P AR AT [ )], AL
2422417 ,2018 ,38(2) :640-648.

[6] BOVE M C,BROTTO P,CASSOLA F et al. An integrated
PM, ; source apportionment study ; Positive matrix factori-
sation vs. the chemical transport model CAMx[J]. At-
mospheric environment 2014 ,94(94) .274-286.

[7] FANIZZA C,BERARDIS B D,IETTO F,et al. Analysis
of major pollutants and physico-chemical characteristics
of PM, 5 at an urban site in Rome[ J]. Science of the
total environment 2018 ,616:1457-1468.

[8] JAIN S,SHARMA S K,CHOUDHARY N, et al. Chemical
characteristics and source apportionment of PM, 5 using
PCA/APCS,UNMIX,and PMF at an urban site of Delhi,
India[ J ]. Environmental science & pollution research,
2017,24(17) :1-20.

(9] XMk, XU 2, AEAm. A BH T DX 2 SUWORL) 175 G
TERFFE[J]. B R A2 4 ( A AR FL 2 h) , 2014, 28
(4):107-112.

[10] REAR, XU 2. 7 FH T 4/ R UB0R ) P 3 R Y

TGRIEN )], P EBASIAR,2016,22(3) :78-80.

[117] H%, X0 2 R & @ IR IX PM, , P HR 4IRS
B B A AR [J]. 3058 TR, 2017,35(9)
127-130.

[12] JE5F a2 Ak | 4. SR Fe s R 5 el
FERHIE SR A AT [T ] Bl KB 27 B 7 4l
2018,20(4) :40-51.

[13] STEIN A F, DRAXLER R R, ROLPH G D, et al.
NOAA’ s HYSPLIT atmospheric transport and dispersion
modeling system[ J ]. Bulletin of the American meteoro-
logical society,2016,96(12) :2059-2077.

[14] B W, B AE, Al k. s ERA PM, 15 34 bR
s AR AR [ M. db st Bl R, 2016
52-58.

[15] . A B AR U5 L3 TS Gt B A 16 R
[J]. FRIERADESE ,2013,26(4) :357-363.

[16] - M AR, A5 B0 T U RO B s
IE R F ik e DRI [ )] b [ PR RL A%, 2014, 34
(4) :852-861.

[17] WANG Y Q,ZHANG X Y,ARIMOTO R. The contribution
from distant dust sources to the atmospheric particulate
matter loadings at XiAn,China during spring[ J]. Science
of the total environment,2006,368(2) :875-883.

(18] Rbr SNEE KT, 55, WG el il 45 s X/ KU
PERB R A BB S [T ], B R 27 27 4,
2011,31(3) :613-623.

(DTS AR )



