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Spatio-Temporal Characteristics and Potential So_urce Areas of Seasonal
Atmospherlc Pollution in ShlJlazhuang e\ ‘.j_#” : |

NIE Sai-sai' , WANG Shual , CUI Jian-sheng' * /| TIU Da-xi'%, CHEN Jing®, TIAN Liang' HE, Bos we‘h'r , SHEN Meng-yu® - &

(L. School of Environmental Sc1ence and Engineering, Hebei Unl\ersny of Smence “and Technology Shljlazhuang 050018 “Chind; 2 Shijiazhuang Meteorological Bureau,
Shljlazhuang 050081 Chma,) J',,,.--' e d ..‘ ) o A
Abstract: In order 0 s§stemahcally study the transmission @halacterlshcs of seaso,nal and typical pollutants/in Shijiazhuang, howrly data of ground-lev d pollutanls( PM2 . ,'_‘l
PM,,, 0,,/NO,, §0,, and’ CO) from 46 state-and prm]n('lal contro lled %tatlons and meteorological tempe]élture humidity, and wind speed ) data from*l7 counue@ in
Shlpazhuang City from December 2018 to November 2019 was artal yzed The interpolation(IDW ) and correlatioh analysis were applied to seasonal and temporal spatial pattems
ofpollutant cofigentration. (e backward trajectories analvms was petforméd to explare the seasonal transmission pattern and potential source areas of pollution in Shijiazhuang
by cor{l;nmng' with the global data fassimilation system ( GDAS). The f,re%ull% mehcate,--that the different seasons have characteristic pollutants, as follows: spring ( PM,,,
48.91%),, summer(0, , 81.97% ), autumn(PM,, and PM, ,, 47. 549 and: 3579% ), and winter(PM, , , 74.44% ) , which are related to the variation of meteorological
conditions. Furthermore, the PM,, ( spring) concentration correlated negatively with the wind speed, presenting a high distribution in the northwest and low in the southeast,
with a southerly transmission direction ( 53.32% ). Central and southern Hebei, central and northern Henan, and central Shanxi are the potential sources of pollution
(WPCWT,; =160 pgm =), impacting western Shandong and northwest Shanxi( WPSCF ;=0.3)with PM, . Moreover, the O, ( summer ) concentration correlated positively
with temperature , and negatively with humidity. The southeast-south(54. 24% )is the source direction of the transmission, and the potential source of O5 pollution is an arc
area with Shijiazhuang in the center and Cangzhou and Heze as the double wings. Lastly, the PM, ; (autumn and winter) concentration correlated positively with humidity, and
the winter concentration shows an increasing gradient from west to east. The trajectories of PM, 5 clustered the source directions; autumn ( northeast-southeast, 74.75% ) ,
winter (northwest, 55.47% ) ; central and southern Hebei, central and western Shanxi and northern Henan are the concentrated sources of potential pollution( WPCWT ;=180
ngem™).

Key words: atmospheric pollutant; seasonal variation; spatio-temporal evolution; hybrid single particle Lagrangian integrated trajectory ( HYSPLIT) ; potential source areas;
Shijiazhuang

RAVGHEY) (PM, 5. PM,,, 05, NO,, SO, Fl MO, WIS Pa g | A1 R IX A 1 25 [l S 507
CO) I SR ifE ( GB 3095-2012) HrpsE H SHE L AZFEN PM, T8 505 R EAE
TR STV 6 TUE Y G AR 0, SRS BEEHEN A NO, 5 iR R
FETH 2019 4ERERR SO, Fl CO FAEII IR B ik pndh , H JEA —ERBCER " Fkid P (PM,, 1 PM, ) Al
M RATS R YA RIS, 0 BRI O, i ETR XA £, #h g, Bdb . &
A (https ://sthijj. sjz. gov. en) , HLE WK E R O,
PM, (2 m B A K | AR | A SR B 2021-02-19; BITEE: 2021-04-21

\ E&TE : Wb f AT H (18273705D)
B R S g R R, A F TR e IEI(1996 ~ ) L WL RS A, BRSO 0 FR
Wi 5 3E A, E-mail ; Saisail0282020@ 163. com

(PM,, 1 PM, ;) 423 [8] 53 A5 B2 PH 30 A T A « JE{EMEH  E-mail:uil 603@ 163, com



5132 2D 53

B 0%

FE P AE R DX A0 T BRI YR IX. &5 |,
Ao 25T 30— N5 Y s 2 Rt
s A8 Al | G R BB AR5 X 23 B, T 36 %o 2%
= RATT R L5 S 0BT, U ) 22719 A AR
TS5, o3 B A i 08 1 TP L R DX 0 2 AR g BB 42
A% 2= B RS S g 30 DDk R 4 ) Rt

KA Y23 ML R IE DT 98 ) T R E 2R
(470 (75 32 AU Ty B A =X, A4k S0 BOT 1 K
B o R R W E AN T I AT, A TR T
WHIT AT 228 R RCEE R R 8 . SRR 740 1 ¢
fiE, b e oA R =AY BT
L AR R g 2 AR I s T A B VS Y i s
()R ELA 25 e Rk B IR B OB 1 BB A
1 ( hybrid single particle Lagrangian integrated
trajectory, HYSPLIT) F= % F T3 7 ( B 5040 ) V5 444
(2 TR 2 20y AR R 2 A 48 I 1 b
0L B B VR AE TR TR A 4
(‘potential source contribution function, PSCF) % ¥ &
WOE B A BP0 ( concentration Wéighted
trajectory, CWT). HEEHE *ﬂf’ﬂﬁﬁa% &5
AT 5T 2R B ,Klﬂé%ﬂﬁﬁﬁﬁ@ﬁﬁ%%%ﬁﬁ%

A FIETT RGN R 215 K5 Y 1)1 G
BB Ao . Rk, AR WF5E 56T 2018 4F 12 A
~2019 4 11 A AR 28 SR A g 8005, FH
FHSEPESIHT | 28 TRl E AT HYSPLIT B3, 405804 /347
THRENRIR B RS TE Y W 25 48 Jey . Ve
BEIX ML EREERNXRENE, BT A
[7i) 25 J3 LR 5 e () IR B B A S (AL AR

1 #MeEFE

L1 BF5E DX B 2 0o M i o o

A% E T (37°30" ~ 38°50'N, 113°30" ~
115°30"E) i Tl Jb 48 g 8 P I L 76 24 FH 2R
7R R LSS S TR R T R 4R
HEIRTT I SO B TS Y A 2 + 267 I
i A 2 AR MR (1,000 m) |, TTIX
e AR B4 DX 34 S i, 3% F- (30 ~ 100 m).
BT R (7 A7) R $(39 4) 3k 46 4385 il
SHHECFRIFSE (B 1) 5 o 5 AR T A T e e %
RREER, 7 X PR ok D (00 4 KA 1 4
V. B PRSEACE 40h 46 A, T A5 1
FRE I A5 e B B 55 58 5 M 0 B —

FEFVETETG YRR . | | | ) = 17 1~ (A 1’)“).“ ’ L V] 2
—_— r A ' & b F g - X g
N o)
840"
8220
oK A%L
38°00" - B2 L i < X
JFpe EL // NI
g A A
V2 BRENK 2 %
@ JGIHLTHE
370400 b 4 KRR
* (B R
HeE
] 80 km
L |
113°40" 114700" 114°20° 114740" 115200 115°20" E
E1 AFREWEHBENSMASFRRE

Fig. 1 Distribution of monitoring points in Shijiazhuang City
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Table 3 Clustering statistics of backward trajectory of typical pollutants in different seasons in Shijiazhuang City
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Fig. 6 Backward trajectory clustering of typical pollutants in different seasons in Shijiazhuang City
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