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Abstract: We analyzed ground air quality measurements from 129 monitoring stations in the Yangtze River Delta (YRD) region during 2015 to examine
the spatial and temporal variabilities of severe air pollution episodes in this region. By using the meteorological information and backward trajectory model ,
we investigated the effects of meteorological factors and regional transport on typical severe air pollution episodes. There were on average eight days of
severe air pollution (AQI >200) in 2015 in each city, and PM, 5 was the primary contributor. High AQI days were mainly concentrated in January and

December. Spatially, monitoring data indicated more frequent high pollution days in the northern region of the YRD as compared to the southern region. In
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particular, Xuzhou city and Changzhou city had seen the most frequent high pollution days. We then analyzed three representative large regional episodes,

i.e., a “north-south diffusion type” during January 9—11, an “east-west diffusion type” during January 24—26, and a “multi-process diffusion type”

during December 20—26. During these heavy air pollution episodes, the predominant wind was of northwesterly direction, and the atmosphere was more

stagnant as indicated by lower wind speeds and high relative humidity. Analysis of the backward trajectories and frequency distributions showed that the

airflow from the northwest had an important influence on the transport of air pollutants in the YRD and particularly the northern region of Jiangsu Province.

Keywords: PM, s ; spatial and temporal variability ; meteorological condition; backward trajectory model
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Fig.1 The location of Yangtze River Delta and distribution of

ambient air quality monitoring stations
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Fig.2 Temporal variability of heavy air pollutions during 2015 in the
YRD
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Fig.3 The frequency of heavy air pollutions during 2015 in the YRD
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Fig.4 Spatial variability of AQI during typical heavy air pollution episodes (Jan. 9—11, Jan. 24—26, Dec. 20—26) in the YRD
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Table 1 The comparison of meteorological factors between heavy air pollution periods and clean air days
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A5 4 IR 79.86 6.12 3.69 7R 189.76 1023.02 71.63%




8 AR KR AU 2015 AR TS YR AE B HE R R R 3191

Ke( EHAE 2015) , Pan FEXTAEIL ML IX B 5 Y KAt
5 B PR 43 AT st A0, 2 B0 M T i o A 2 4
K 20% ~60% ( Pan et al., 2009) , i3 B4 25 (4 40 %
VR A TG QW 1 — R AL R K 55 o
FEHR G YRR RS PR A R SIE AR, K =M IX
B JREMEWNEIF A B EER, Witk =
£ b IX YT Y g B o A7 ) DR R [ R X
AsZIA , P AU AR | 396 7 )23 A e W 1 AR
HE IR E SR A

WIS, DA = ff b X 28 0 R A B 3k i Ak 7k
St , It HOR AT e 52 5 SR i iy g T A Bl
b FE T 50 X M 00 s KA a0 — A5 0 B A R
[vi) B V5 el A v A4 PR 2R AR A X R AT G 11 5
2015 4F 12 H 20—26 H, g T — kR $F&2 7 d
A V5 Gl ash R YT AR A 3 S s (161 5) ,20 H
SEREK AR BN, P B/ K 5 AR 0.36
mm , IR XHEE >90% , 12455 K KA A 0.88
mes™", RUA] F AR XU AR AL B PG 6 XL.20 H 1 [E]
Bt P2 AR, PM, W B FRL: BT, T 21 H 11
I3RS B B KB 184 g - m ™ [H]HC =y b [X
T YIS WK, S B L B R Y TS YR
TN EE21 B, KU 2 #5728 0 25 A, Ik
BOs YLy, AR W s PM, MR BB AL R g, 25 AU
BT 22 H 11 BHRE B R, e 5 e Xk 3 2 A

TULAA PR &8.22 H 5 210, XU 3% i
FPEAE AR 32 PR R RGE 1.61 mes™, FHAH X
MEEE M 14 B 79% E T2 90% LA L, il )2 =
URZAT FHEML IR 200 m [25  PB k422, 5 L)
WA R.23 H 4 B PM, (B &GE 271 pg-m™, H
R T Jead B Y B R (E, 25 KUl VI ™ TS
e G YRSt Rl I 15 b A RS K = A
X IR 2 B L 5 Ye RS .23 H 18 Bk )
ZRAC RIS | 75 G ) 1) B 7% 30 I DU I 1, 22 B A8
SR B R RS B AR IR T, & 24
AR T 3 7 W 3l 2 <o A R A - R /KO- 7R U
9] MO — T e A e AL 1) R 2 W e = A
X224 H - J5 208, B A — B 5 I R K 72
(8N K B AN 0.42 mm) Fi1id 52 AR,
PM, ¢ FE s ETF 25 H 4 Bk 3 By Bt i (246
pgem .24 HAAIE 26 H L4, KA 45 L XA
PR PR, S B KX 1.36 m-s™' | FERF L kA RS
N5 ik~ , LgESE 31 h Ab FEEE YL, F
Y PM, RIE A 181.4 pg-m™ , 2 K1) 28 1% 1] PG
M, RAY W07, = R T 26 H R IKE
F T E.2015 4F 12 A 20—26 H X KI5 et #
3 AN G Y W B8 B I 2 B XU 5 A () 5 KL
BN MR AR IE R KR, AR T R
B A

B 5 2015 4 12 A 20—26 BES LR REEFX ENE PM, iRE SEZETFELMEEENER

Fig.5 Characteristics of PM, 5 concentrations, meteorological factors and LiDAR results during Dec. 20—26 in Pudong new area environmental

monitoring station
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Table 2 Trend variations of meteorological factors during Jan. 9—I11,
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26 H 1.6 Jt-ZRdt 1023.6 7.9 85%

6 2015% 1 A9—11 HESHERPHEFELENE PM, KB SERFEUMTRLNLER

Fig.6  Characteristics of PM, 5 concentrations, meteorological factors and LiDAR results during Jan. 9—I11 in Pudong new area environmental

monitoring station
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Fig.7 Frequency distributions of backward trajectories during three typical heavy air pollution episodes in the YRD (a. Jan. 9—11, b. Jan. 24—26,

c. Dec. 20—26)
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WMEEAEARHIX PM, W EE SRS X 1 A2 4L, IF
PRI = A L X 75 % FL BB R 19 7 S8 (5 AT
TR, Ak RO s s Rk R iR T
W52 A PR 3RTT , # N IR ) A AQIT iR i AR
TR AT AR AT, T LU B CaniEl 8 fis) ,1 A
9 H 0B, EisYefof TE ML AL 7AW
RN AQT 5 T HoAth 5 17 AEPE AL RASVE R, 15
Y AT b 1] 2R g 7 [l 6, X6 VR TR 38 T 1Y) 52 e G
oL T 08 AN e BN (N e B ] e S R
5.9 B JE R FRATIF, £ 1 AQL A Fr T [, i
ETERF SR TS Yt 16 T 5 YRR B R BT % . 9
HIE 2 10 H R 1R2ek A P87 m a7 4

B8 2015 £ 1 8 9—11 BR =AM X Bi5LZ B TR (LRI PM, W BE 55373 153475 18] i1 = A XA SUBUR ROl 557

aifh)

Fig.8 Hourly variation of the heavy air pollution episode during Jan. 9—11, 2015 in the YRD ( The spatial distribution maps of PM, 5 concentrations

and meteorological fields in East China were provided by the Air Quality Forecast Platform of the Yangtze River Delta region)
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Fik AT R YO E, 1 H 9 H 22 ifiE =
W eIk BTG el (AR TG Yt B K MH) , e
LRI R T B TE YR (A B 8 h AT 13 h7ER
VAT, 15 Y 23 BNV XU Tw] 1) 2R D e 56 il
TU WA IR AT, 1077 T VL J5 74 pg 500 P i
R L A2 AR B B s Y i i 52 i /.10 H 1000 A2,
DRI e ) A P XL, 45 T AR R e TS R R A
FIT R R, ELZE 1800 1 = ML IX IF 4R 32 i Fegas il , 47
T RS 0 s Y B A B IR AR AR R ik
SHEBFE T 11 3 2:00 Ei AQI ik 300, &
T A AT R, A7 T LU AR I b X (14 75 G
AR 2SR F I A ALy G = 10 |
11:00 Br7790% | BN HAR Al AQL ¥ i 3% A+ 11
HAE G, KU i AR Ju AL R, 46T AQT JF4R F %,
LTV AR A ARV VA B4 32 2 s AR 30 R 8
16:00 A pgi | i m o T2 — B0 B RS
VA B 6 S ) fiki 2 1 0 e B VS e s R, M B2
Sk A AR 75 G W 0 e L B S
FAR 135 G T b AR AL 1) PG R ST BGAL YT L K
=AML IX (R A IR T ) RS YA Ak
ITRE TR ARSI T Y W 1 R Y B = A b X R
5 YRS SRR A B I R R

4 258 ( Conclusions)

1) K = X P A -2 1 B8 AQI i 200
PG RAIE 8 d, EIG Y E N 2.01%, H F 2
TN PM, BRI T5 e KA TS Yead B R AR
E1—3 AU 10—12 A, 52441 94.88%, H 1
AR 12 A i & = fm duE X k4 E s
PRAMIRA % 2 5, Sk F 2 & sk
FRAE , A YT I A AN E M T B R de ey

2)2015 R A HIX LA =R LRI A ZR S
Jusgfb1 A 9—11 HPEW M X 3 i L 2 R i
% IB AR RN AR« i m P HOR 5 Y KA 1
H 24—26 H HBLH P HuIa SREFRE 15 Yt RN
BIg s s may “ g myweo” wmis R 12 A
20—26 H B AR AR ZE & Y E TS YRS

3) K = A b X ¥ Y R AR T2 A2 ) KR ]
FIVAEDGT 5 B2 1 5 M) 9 e el R o S 2 R P b KU
JEH RS BB TR, K 5N 0w DA &
WO EIE RS B05 SRR ARG Y B R, 15 g
Y ik 2 eI B = A M X YT YA R R AT Y
HEFZ0 R 2R 5 Pk 45 R R W3 I s G

HR = b DX R TS G W 1 DX A% i s A A G
225 HTTIRAL A 52 B P AL R AR .
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