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Abstract: Based on the meteorological and environmental observation data, the variation characteristics and
meteorological conditions of haze in Lianyungang City were analyzed during 2008 —2018. The synoptic
backgrounds and pollutant sources of moderate and heavy haze events in this region were also emphatically
discussed. The results indicated that the number of haze days in Lianyungang main urban area increased
significantly from 2011, which reached the peak from 2013 to 2015, and then decreased year by year. The
haze days appeared most frequently in winter while the number of heavy haze days in January ranked the
1

was most conducive to the formation of moderate and heavy haze. The
frequencies of haze hours ranked higher under the wind directions of WNW, WSW and SSW in Lianyun-

most. The wind speed 1—2 m * s~

gang main urban area, and the frequency of haze hours under easterly wind from the sea was also higher
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duing to factors like terrain features and industrial layout. The haze appeared at a highest frequency with
the relative humidity between 70% and 80% , while higher relative humidity was more conducive to the
formation of moderate and heavy haze hours. The correlation coefficients of PM, ; concentration and meteo-
rological factors such as visibility, wind speed and relative humidity were higher than that of PM,,. The
surface circulation backgrounds of moderate and heavy haze events can be divided into five types, which
were low pressure or inverted trough type, prefrontal type, front of high pressure type, back of high pres-
sure type and uniform pressure field type, among which the uniform pressure field type accounted for the
largest proportion of 35. 8%. The inversion layer played an important role in the formation of moderate
and heavy haze events, and the average intensity and frequency of inversion at 08:00 BT and 20:00 BT
were both higher than that at 14:00 BT. Analysis of trajectory clustering showed that the source, path and

moving distance of air masses corresponding to moderate and heavy haze events under different weather

types were of significant differences.

Key words: haze, statistical characteristic, meteorological condition, PM, s, backward trajectory
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Table 1 Correlation coefficients between particle concentration and meteorological

elements in Lianyungang main urban area during 2008 —2018

RRER [N R AR B PM,, i i PM, 5 ik i
Ae LB 1
R 0.1257~ 1
X 1 3 —0.4551" —0.2758" 1
PM, # i —0.3957" —0.0849" —0.0077 1
PM, 5 ¢ B —0.5952" —0.1497" 0.1162* 0.7529* 1

xR «=0.01 1Y B MK TR,

Note: * passed the significance level test of 0.01.
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Table 2 Characteristics of typical moderate and heavy haze cases under different types of surface weather

circulation in Lianyungang main urban area during 2008 —2018

som PMes.PMi,
B ] o TR Bi 2 KA MRS /%

! (pg+m™%)
2010 42 11 A 7 H 08 i 0.15 151,253 Eigis 500 hPa & 25 f# . 700 1 850 hPa ] A8 £k A% 7Y 13.0
2013 4F 2 A 28 H 20 i 2.5 112,211 o 500 1 700 hPa 74§ AT 7 850 hPa ¥ 745 2% =35 gt 10. 0
2012 4E 11 A 26 H 08 i} 2.0 103,155 o 500 hPa P§ X3 700 1 850 hPa PHAL i EEREA 21,1
2013 4 2 H 24 H 08 i 1.5 206,245 EE 500 hPa PYIL I 700 F 850 hPa @ BB G R M & EEHA 20,2
2015 4F 12 A 31 H 14 i} 2.9 150,243 g 500,700 F1 850 hPa ¥k P44t 57 3 M 35.8

SRR, 08 I AE UL AN 2 200 m, 7 H 08 I,
T E ZR AL 2 £ L X 500 hPa Jy 75 KUK 1% 3, i =
WAL TR R 7Y R 3 I PG i (& 9a) , 700 FA 850
hPa g8 X U) A8 2k 16 2l (% R [A)D o H T JC B W <
T A AT B K . U, b T X R AR R
3l 1% = W AL 7E VU I X7 (B 9b)  H KGR B/
NNz 787 = ) = R W vl o = AN aBs I PN
SEFAE . T3 A BB TE AR U AR % b A
FEAR AR, e fm] 3 S5k vk 3 5 ) AR . I £ A
T T A AE Hp - B g 0 R R A 183060 AE A
HAES AL, K 6 J] ik i % .

B I R A O A 25 W 2 R X - R g R AR
)i 102, 1285 1 2 22 5% 25 S RE 1 I X R 1)
By TS YAy G, H R B M A 2, R 22 (Rl
HRRHMILEH R E R TSR, 2R I 5ETs
gu, L2013 4F 2 H 28 H o B g O R R ),
500 hPa 2, % 2= W AL T 7R b ¥ 103 IS 38 O P8 < it b
(& 9¢),850 hPa & U)iE 3l HAF Mk 5 R L
TEERFRAE. NEIESE (B 9d) . 5l
A Ry KRG & = H . 2 H 20 W, 8 He FiE
PLFINARE S FE R i s WAL T, 2% =AM
T B AR TS DL 3 W TR IR X RE DL R R
% 3 km DLF,PM, s RS BEIA 112 pgem .

2012 4£ 11 J] 26 H 08 B, % = #s F Wk X fiE I
JEAL 2 km ,PM, s W EEGK 103 pg » m° Jh B 45 55
P, MO ZHLIX AL T 500 hPa ZRJb ¥ it K FK Jw P8
ST B 9e) o 5 BT T BRI AL R S T B
LT IV (1 - R g A 2 B A 2, HL R R RE
SRR Ve ] AR Z A R P . X AE
TR NG R 3 2 Wb Hh X A F w5 i i M0 A 34 &2
P T S B BRI T % M X2 O — S0
LRI (9D, BT B T AR B8 AW . A AE
W R KA 210 1% LR T R

o P 5 8 BRI AE - R A OR SR R o
20. 2%, 5 @ FE AT SR R A Y . IERB ST
58 KA B, 500 hPa £ 74 46 <0 e A 5
il (&l 9g) , 700 hPa JE# I, 850 hPa Jy I e i
3, HE A RIS AR T2 8y . it
LT 3 29 1 XA F A0 & T 5 38 X
o L 9D A F 75 e W VL T b g 3L K = A 5
BT AR KO T L Tl A X R AR b T K M X R %
2013 4F 2 H 24 H (0 B g o 72 B o BEAE & TR S
BRRSHERT . ZERIEMW, 4 H 08 i i =i+
WX EE WL EEAL A 1.5 km, PM, 5 Jit & ¥k B 35 200 pg
~m ‘P,

P 1 3 02 7 2 s b IX 5 RSB B R E RAR
Gz — FEh-E R AR s T A A
J,3k 35.8% ., BEISERUL T 5 BN, M S X
f2F 500 hPa P4 b < it =l g e 45 il (& 90D
850 hPa Ay S Jié » b Ab ¥4 v Fs o o o 55 TR 4k A
it » Xof 17 B AU XU CIEL 9 A R 75 G W 7 AR i AR
%, 2015 4F 12 A 31 H iy B 5 o0 A5 B0 R B AE 3
B RAR T, 2 m, 4 H 7 G e 0 A 2
3 km,PM, ; Jli @ ik 150 pgem °,

X T[] 1T 4T 1 56 vk HRIRZ R iR
SR 5555 U0 A WY J AN [m] A 7 B R R R R I R AR R R
T 56T, 850 hPa ¥ -3 45 » 17 He At JL 2 0] 6 B
PP . HXTEEE 9 N & KA AT A, H 3 A (R
fIEJ2& 500 hPa 4 To W] B ¥ PG g, HEmL 5%
TR AT . Mo 0 F e 2 M g R Al B A
[F) i B o JEL 5% 10 F) b 18 TR #5302 BT DA AH B2 5 1
W 2013 4F 12 A 4—6 H 52tk a 3 #2  1a) . b 25 b
A FEEARE E B X e R G aD T
[P AR R PaTe 7 =D AT i S o L I E - =3
K-S



966 A % 946 %

104 112 120 128 136°E 104 112 120 128 136°E

B9 (KBRS a,b) EERTE (e d) B IR AL (e, D | G #B8 (g, h) R (3, ) Hh -7 J8 $i B YR 6 19 Cayeses g o D)
500 hPa S5 {7 3 37 (2R Bs « dagpm) (XU VSRR ZL (R LR L B0z C) L (b, dL [ b, DI U3 (S22, B hPa) (K3
(a.b)20104E 11 A 7 H 08 If,(c,d)2013 4 2 A 28 H 20 i, (e, 2012 4 11 H 26 H 08 i,

(g-,h2013 4 2 H 24 H 08 B, (1,))2015 4 12 A 31 H 14 B
(PR RN = 5 AR = W XA E)

Fig. 9 Distribution of (a, ¢, e, g, i) geopotential height (solid line, unit: dagpm). wind and temperature (dotted line,
unit: C) at 500 hPa; (b, d, f, h, j) sea level pressure (solid line, unit; hPa) and wind for the surface circulation
background of low pressure or inverted trough type (a, b). prefrontal type (¢, d), front of high pressure type (e, 1),
back of high pressure type (g, h) and uniform pressure field type (i, })

(a, b) 08:00 BT 7 November 2010, (c, d) 20:00 BT 28 February 2013, (e, {) 08:00 BT 26 November 2012,

(g, h) 08:00 BT 24 February 2013, (i, j) 14:00 BT 31 December 2015

(shaded area: Tibetan Plateau, A : location of Lianyungang main urban area)
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Fig. 10 Backward trajectories of moderate and heavy haze hours for the total samples (a) .

the surface circulation background of low pressure or inverted trough type (b),

prefrontal type (c¢), front of high pressure type (d), back of high pressure type (e)

and uniform pressure field type (f) in Lianyungang main urban area during 2008 —2018
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