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Analysis of the Sustained Fog-Haze Event in Yancheng

ZHOU Wenjun' PING Haibo' LIU Duanyang® WEI Jiansu®* WEI Yingying' WANG Qun'
1 Yancheng Meteorological Office of Jiangsu Province, Yancheng 224000
2 Jiangsu Meteorological Observatory, Nanjing 210008

Abstract: A sustained fog-haze event that occurred in early December 2013 in Yancheng was analyzed based
on surface meteorological parameters, NCEP reanalysis data (1° X 1°), and air pollutants concentration.
The study focus lies in circulation background, surface meteorological elements and atmospheric stratifica-
tion feature, as well as thermodymamic condition and pollution. The results show that there were weak
cold air forces in middle-high level in early December with zonal circulation at 500 hPa. The breezed sur-
face layer was the favorable circulation background for the formation of fog-haze. The maintenance of sta-
ble stratification characteristics, high inversion intensity and continuous lower mixed layer were responsi-
ble for the sustained fog-haze briefly. In addition, the weak sinking motion, positive divergence and nega-
tive vorticity were the dynamic factors for the sustain development of fog-haze. The long-distance trans-
port of pollutants played a certain role in the concentration increase of pollutant particulates according to
the backward trajectory types and the monitored fire spots. Finally. the non-linear regression formula of
visibility, humility and PM, ; concentration was established, which is better for visibility forecasting and
provides a favorable basis for the operation of fog-haze forecasting.
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Table 2 The correlation coefficient between factors
and visibility of the fog-haze process at Yancheng

Station in December 2013
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Table 3 The parameter and fitting coefficient in

equations at different humidity

ERORTY} A a b ¢ A RE
0<<RH<60% 15.506  —2.462  —5.929 0.678
60%<<RH<<70% 9.316 —9.234 1. 154 0.768
TO0%<<RH<I80% 9.622 —11.576  0.901 0.803
SOU<CRH<90%  8.826  —19.286  1.268 0.775
90U<RH<C100% 5.367  —19.232  0.729 0. 605




&7

JE SO A TLHR R O X — K 5 82 - 58 KU R &R 3 0 AT 845

XA EETE 9000 L I, BRI H D 4R HOC R L H
SR I U

MFE DL JBE 55 AR 68 98 1 1) B30 0 B b B - g I
JRE it 3 AR X I8 B2 A4 38 o T /s » AR A UL A ROR B
U AU R BN 0,57 M BE X BB W 1Y 5T Mk e
AR W A IR AR T R IBORE A T I R
SEIG R AN DU 5 B i B R 4R g T LR RUBE
LA BT HE R 30 58 10 R T DA T (o i L R
BN R TN RE DL E P A B RE ARE LL L g
e o G e 2013 4F 111 J3 R 30T R 55 M 00 ol 18 If
(R URL ) P 5 e 52 8 40 3l 32 15 1) AR X 38 J3E
L JE B4 A7 ORI+ LARE UL BE O i 78 B L PML, 5 ik 2 A
FEXTIRBE S F AL S RS BE D 0. 05, 57 Al 4k 4k [l
Y5 7 MR SPSS BRF SR BT I 28 50 A5 21 RE WL BE
55 PM, s ¥ B2 FIAR X B2 9y [ 99 07 A2 [ (3D L Bl e
ARIE T 0. 05 i BEMEACF RS A R B R
0. 786, 5 HOR BT

V = 8.413e """ —9.620RH +8.371 (3)

D T Bk a5 O FE AR e BCER R 2013 4 12
H 110 H f 3R 3 % i OB 47 fiE W BE A I 4
TR 5 0L 00 (B PR AT X EE CIEL 7)o 3l B i A
FoRE WAL 1~5 km {4 T AR 55 0000 {5 45 O 4%
AT PR R 22 /)N 5 T RE UL BEAR T 500 m i, B fEL
5 LI 1R 2 5O T AL 5 00 L EK o /0 5 T
(B 0 G 32 o dy T X IO IR I e AR X i B2
PM, ¥ FEE X80 i s 2 AE DL i T 5 ke W T
{E IS 5 T LI L A — R 9 IR 22 . R BE L BE 1Y

¢ TE
— M

REJLJE /km

B 7 2013 4F 12 H A6 3 A WL B
a0 0 A 7 X L
Fig. 7 Comparison of predicted and observed visibility

at Yancheng Station in early December 2013

WE T kA —E MR ZE  Ja Wb i 2t — 5%
{ELJE P AR 3l PM s 9 B FIAR X 388 58 9 TT41 {EL R 4
A PO RE WL E K 5E 55 L 5 10 55 4 O S Bl 55 B
Hh 5 1) 45 % R BRI T A A

S

AICXF 2013 4F 12 F 1) 30 X I )
TGRS FEHEAT TERE T 138 T U458

(D phk a2 m 230 B A B e =
A S M T AL T 2 T B o R BN KT X
Gl 55 AR T 15 G e K F O 1) b AR B T HE.

(2) I M AT JZ 47 25 1A 5 300 0 )2 8 i e i 7 A
IO A5 ¥ S 0y A 30 b T R AR ] N R = e R i I L 410
NREE S/ =W A CIEIDL pe

(3) IR JZ 35 e A9 AR X 360 52 DA 08 JBORE 1 1) I
BESS IS T A MM AR . B2 R
Fy R R AL 5 3 B R R AR & m AR T A
A5 e P 8 e 1 AU UK HE 5 - R R I [
AR 9 Z A

AR SCIRI I 58 1 RE LR 5 A0S 388 2 1S e vk
JBERY A SR AR BRLRE DL JEE Bt 4 95 Y W ke B 1) T i
SRR RO W B R VT E B T e S e R B O
7T RE DL 55 AR NS B G o W e B A Al Lk [T 1
JrREIER 12 A B AR AR AT RE DL RE T . 55
DU HE 2 PR - RE WL A6 1~5 ke 4 0 (1 55 0L 00
EHBOHE PR R 22 B/ R W AR T 500 m
ol T 5 ke I FIUINELAT A — i B i 2% 38 T B
— B M A BRSO A — E IR 2
{ELJE AT LAAR 3l PM, 5 9 J5 MIAR X6 4 J3E 114 99T 412 {E R 3
I RE UL BE 5 2 14 S 2 O S Bl 55 O R 5 Y S
PR BB T A A .

BGH < i T B AR R I W VR

S %k

AR YR T ST KR T L %5, 1997, KRR A 2 W i E 535 07
BRI, P EFR SR 17(6) :512-516.

FEZEE , Fr Uk SRR AF L 2010, B T R Ak TR AR R s R
PR R G 5 4R . 27(4) 1 49-53.

BERE G A E R L IR KL . 2005, B 5T S IE PM,, 5 — YO U5
Mr. KR ,25(6) :587-593.

AN B E R BRE S 2015, 2013 4E 1—2 A 4dL%E | K R)E
FRAE T L3 AT. %R, 41(9)1144-1151.

BURALFA R 2012, N RT5Y MR — IR & Tk F Y R R 1

il



A

846

% 842 %

FMBFE. KRR, 36(5) :995-1008.

WA, BN, AR, % 2014, Jb et KA X 2013 4 13 A
PMy, s B ALRFHE. TS5 345 25(6) :690-700.

BRIV S M - BERE S 2009, 5 5T I RR A& T KA I B 0 B R
HERFSE . S5 5 ERBEIE ST . 14(5) :523-530.

MR W] JULL, S 30, 45 2005, 2004 SEA TR LT R EEME R 55 K
KW BT, K% 31(12) :51-56.

X AL SEAR B, . 2004 [ R 5 KA AR AE 43 AT . <
%,30(12):68-71.

X B R U, BREFAS . S 2013, Vb2 R A R R I R ek T 2
T Y R . AR 2. 22(4) 1 135-144.

XIS BH AU o ™ SO L 2. 2014 3T I 54 45 55 -5 e ¢ A IR 4%
Hr. o E R, 34(7) . 1673-1683.

XM SCHE IR A L AF. 2014, 2013 4F 1 H VL 950 55 -3 K A 28 Fl A
SR ML BT, 5. 40(7) :835-843.

X 2R, F LT 4. 2013, K UL = M I HLIX 1980—2009 4F JK 44
AY A FRAE B R R . o [ R B R AE . 33(11) :1929-1936.

XU S KM AT A, 45, 2015, B F A 3 R b 17 W08 I % ek ) 5 5
B A BT —— DA YL = YN b X — ok ™ % 35 Y o R o ).
BB RLF,35(3) :641-651.

Jo bt 7 8 H S, R AL A8 2013, 30 IR 7E L T s SUBUR Y BUR 3
R PE AL BB S5 HOR .36(6):104-109.

BUASRE 52 . 2014, 2013 4F 12 H RS FR WA RS, K% 40
(3):381-388.

E0F XS BH L 2 K 0, 45 2015, A N F 2 M g 5 B 1) 2 N0 R AE 43 BT
%,41(9):1134-1143,

ThAE . 1992, F R LM If7 A< 4 % RME 55 R & 2 w5 By — Fh oy
B R, 5D 1114,

PR EE AR 0 JE T 0y L AL 2008, R AR R — RV B 5 R K 4
Hr. K% .34(6) :89-96.

LR R W R 1997, X R AR A 2 A E I A
Br. V8% SR R 54, 29(2) 1 138-141.

INEE L ARHE TR VE L AL 2012, AR IX -5 KT T R 2 R 4
B 43 AR RAE . op [ BRI R, 32(7) 1 1165-1170.

TSR SRR L AF. 2007, B 5 M IX 58 K AARAE AT R RS R
2,27(5) :584-588.

S5, 2003, BRYL = A 0 38T B X 38 K A0 S T AL ) R T i
A=W BT /58 e s AT R R R T e SOk

W5 s TREI2¢ 25 ,61-62.
S 5. 2005, 3¢ F 55 5 %A XN RN B R ST AT A5 31(4) .

3-7.
S 2012, G AR P IE K 8 R UWE 9T 4 08 SR BERL 22 2241, 32(2)
257-269.

JSCRE S R v BH L PhAHE L A5 2014, FERF AR B S BT I B 4L 555 KR
RIS, S S T L 19(2) : 237-247.

Wil L A% AF. 2011 B ORSTIE 30a RAURE AR5 )2
JEARACRAE B 528 AT e MR R T R IXHIBEL 34(5) . T47-752.

3 A S AR S 2010, B A 2R 55 - g 0 R R AT IREORL T 11
TR ERARAE. FREER 2, 31(7) 1 1425-1431.

T % B E A, 45, 2010, FER R p At PM2.5 & @i R {5
YL RPAE BOR PR A3 BT B AR R, 30(1) < 12-17.,

AT G AN L 3K A+ 45, 2009, VLFF T — IR T3 KR 247 AR
BH2£,29(5) :664-669.

TR L2 BRIG . 45, 2015, 2013 4F H) VL 95 3% 25 15 55 -4 K U
FRAEAIT. % . 41(5) :622-629.

/N PME T TR L . 2013, TR [ 555 A R L9 FL 8
Fhf i@ iz .58:1178-1187.

BE) ALY A AR 2015, ABAU VIR 3 IRAFEEPE K 55 1 72 10 R 1
KSR A3 M. ARG 41(4) 1 427-437.

EALE. 2010, 58 B0 A TR 4 9. QX/T 113-2010.

rhrAe RS A ] I K R 0 A R L o R R A A
b4, 2010 SEEG TR AF 4. GB/ T 27964-2011.

KM IRk g S A L 4. 2010, RS AT A8 Be 3 B0RE o B A X — 1k
U A A Y AR T R BRI R4, 30(5) £ 585-592.
Nozaki K Y. 1973. Mixing Depth Model Using Hourly Surface ob-
servations. Report 7053, USAF Environment Technical Appli-

cations Center.

Schichtel B A, Husar R B, Fallke SR, et al. 2001. Haze trends o-
ver the United States, 1980 —1995. Atmos Environ, 35(30):
5205-5210.

Senaratne I, Shooter D. 2004. Elemental composition in source i-
dentification of brown haze in Auckland, New Zealand. Atmos
Environ, 38(19):3049-3059.

Zhang R H, Li Q, Zhang R N. 2014. Meteorological conditions for
the persistent severe fog and haze event over eastern China in

January 2013. Sci China: Earth Sci, 57(1):26-35.



