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Abstract: The event of an advection fog occurred in Jiangsu Province during 18 —19 March 2013. It firstly
formed in the north bank of Yangtze River and then spread to northern Jiangsu Province. In this study, the
formation mechanism and characteristics of this fog event are analyzed, and the transmission mechanism of
the fog is particularly emphasized. The results indicate that this advection fog event was formed by the in-
fluence of warm and humid advection after being controlled by cold air. The cold front transit was the basic
condition for the formation of advection fog. The north lift of the denatured cold high pressure from East
China Sea was helpful for the formation of this advection fog event. The fog area moved northward as the
result of the promoting role of southeast wind from the ground and water-vapor transfer toward southeast
at low altitude. The waters of Yangtze River, Hongze Lake and Gaoyou Lake played significant roles in

enhancing the development of the advection fog. The heavy fog developed gradually with insignificant
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explosive increase and coexistence of cloud and fog as the main characteristics. These findings have practi-

cal values to the forecasting of advection fog.

Key words: advection fog, characteristic, transmission mechanism
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Fig. 3 Spatial evolution of visibility in Jiangsu during 18 —19 March 2013

i m AT R b T iz 3 i kR AR R U 5

R A M T EAETLIR UL LA s Xk A VR
T3 3 DX 30 55 A A It i DL 1) b 1T T 35 1%

B T 7 110 R L PR — T g b E B PG B — i R I

20 XK 7S 1903 2 0 A7 6 R 2 OGRSl 5 7K
B I 5 1) By H, it — D15 3] & R 4t
FF. 925 hPa ZFIX EA5 K 12~16 m + s "By PH KL,
RN G 12 h BRI RS 7°C S B 1 e Dy 4 C L 3



%3

FAEIR A — YT 55 1Y T2 SR A% B 7 AL BT 58 399

TN
ES O™,

K4 201343 H 18 H 20 B} 925 hPaCa)F1 19 H 08 B} 850 hPa(b) #Y
W (AL mos s~ D AR EE S (L2 B C)
Fig. 4 Wind (unit; m ¢ s~!) and temperature (solid line, unit; C) at 925 hPa
at 20:00 BT 18 (a) and at 850 hPa at 08:00 BT 19 (b) March 2013

T — 2R, VLI Ak 7 555 AR s DX IR ) 2R 308 sl A T iy s
Je 0 e T G s 2 DXL R e DR Al 2R R A T Y
iz 18 7K U B VL9 B R O 2 2 FE v 1 T
TN QR R R SRR E - it 5 e B R % . 18 H
20 i (& S5a) - 7 1T b n] LR AR LR AR BB 3t X
AV i R 2 A T A B AT IR AL T
MRS R ER AR 2~8 m« s AARIERES
T T ARV 1R A RS T AR SR A
AV H 2R A o AR 0 -5 A TR o s i 0 ) 5 i AR
W 25 X B s K AR B 55 Y A LE A g . 19 H 02
i (P& Sb) o AR Mg A8 P v iy e 3 9l b 47 L V195 A 7
JEFR L LLAEHL X AE D 4~6 m o« s AR XL A A
Tl KR IS B VLR W U A ST HT A e Y
AT b AR S KR VHES T VL XX 4R
o W 8 G 2 A TR R s U B SR AR OR
{18 25, 1999) Xt 0 4 T AL /7 e 55 1< Ik ) 4 5 19

JRHZ—.

e A B 3 55 X A= 31 45 (] A2 A] LA 2505 5
2 [ b T R X AR T AR T v
SRILFE A . B 3 19 H 08 W My E & A DL A H
(B 50) KT AG 2 R 43 b X XU 1] 2 5% 4 e 21 P 7
R VT T T A R ) 55 X Ak DRI 25 2 T A
U8 5553 o T TV L DX AT 24 4 A m X T b K PR 4k 2
B T LSS AR A D85S R A S iR B, T A
HLRACE R AL X, % KA 4 F A KL B R
L1 B, VLR AL X P 3 55 AR AR 4 45

H1 DL B A3 B7 A) DL MR 55 7 A R R S
BV 048 R 3 b DX A K L 28 R0 B K5 55 T8
T ML TGV ek B L ¥ B S b TR A Dy iR B T AR
JR, b 2 B T P 5 VA 2 0 VT U 9 2K L AR T
AR M R3S SR L VL IR R O — B0 AR R
R T,

35

30

130°E 100 105 110 115

K . y
120 125 130°E » 100 105 110 115 120 125 130°E

Bl 5 20134E3 A 18 H 20 A (a) 19 H 02 ik (b) A1 08 i (o) iy ¥ - T 5 3 (i (2% B iz . Pa)
FNR FE S (L4 B ©)
Fig.5 The sea level pressure (bule line, unit; Pa) and temperature (red line, unit; C)

at 20:00 BT 18 (a). 02:00 BT 19 (b) and 08:00 BT 19 (¢) March 2013



% 845 %

A

400

BeMSE . W 6 ik, A 18 H 17 B 22 4 VTR

i 55 BB ARALFRHAT B F BB 0 6~8 m - s AL
SR Ve BRI T H T AR I B R R B T 19 H 02 it

V% il SO B A T IR A Y B VR P R S K U L X 3 A
AUV 2 B0 T 56 5 B e R T 22 10 CRLE (B D) KRR IRLE 18 C . W Beid ) - 25

¢
o
e
B
K
AT

(a) 18H17I} (b) 18H 21K} (c) 19 H OO0}

Bl 6 2013 4F 3 H 18—19 HILIR4E BRI Ui K CBLAZ a5 1) XU (AL <)
TR CBRLAT . CO R R BE (BT 2 20 119 45 [R] 38 AR
CRE I BmihE)
Fig. 6 Spatial evolution of wind speed (unit: m « s~ '), wind direction (unit: °), temperature (unit; C)
and relative humidity (unit; %) in Jiangsu at typical time in 18 —19 March 2013

(black solid line: front position)

JR A P s R AR VL5 AU b DX R i 328 7 I Fsf
EEATTE » i R I AR A0 R B 7 5% 0 AR b AR K 2R
K—ZRE R ERE R 4~6 m « s (& 6b), 7E
i AR AU RE R T & I N I b X e R B 2,
AR WS VLRV 5% 7 50 T 5 0 ) LA R R P
KLoEBRARWIE A 33%, 18 H 23 B2 5. % & W F
Bo A UL X RT3 55 SR ARV A AR S SUTE R
SRR TG R . SRR B R L BRI T i
A 55 At b DX R BT I T S E AR AR AR

B 2 = 7
% 13.8

AL g 1402 ™KL

T §37 140 eSS

e AR ¢

¥ i n‘s. '7'&6167 l'omf

K7 201343 H 18 H 17m5 —F,J%/BEJ:H?EE%%ﬁ%%ﬂ@ﬂ@?@ﬁ,Mﬁﬁﬁ:ﬁi&
19 H 02 B2 Cfi . C) A5 o i % K A X0 1 7 4 S R 25 3
Fig. 7 Temperature difference (unit: C) between KX B b T B 8 LA R 300 v 55 B e 5 A s X

17:00 BT 18 and 02:00 BT 19 March 2013 WRGERERKILDE X L%, FEZE A&



%3

FAEIR A — YT 55 1Y T2 SR A% B 7 AL BT 58

401

21t K VLI SR 5 T 2R o A (A5 5 e b DX B R R
B 7 /LA 8 8t ) B R AL B/ R T i
JEh 4.5°C, BEAN R b X B W7 R XL, IR 5D
WSS L Mt e BB A Kk . BT R
i A L DX KT R LB BT AN R E R

LAER 38 Sy 81 A EL AR U B SF-9 55 (B, & 8
by R I AR5 B F R IR AR Al £ d I T O, 18
H 18 4 ad $h 3k 2 e » KU 3%y A Jb XL iR
A FRE, 18 H 1822 B R M T 12C AL,
BEJE KU s . 19 H 00 B 5 S 43 XL - 4k 1t
BN AR R 5 TR B R R R R R B T B AL
TR, 19 H 00 BFREULEE R 1 km, Z J5 4k 2L T B¢,
HEH MG SEAREWE R LT, AT
R, 249 09 B ZIH HL.

DA Hr Bl AP % REER B e A
A A I e = N U RE R B R (AN AT TN
W SR A 1T S E T AR AR PRV s AL AR L KL
B SR AR X T VAR A TR S AR S R R R
AT 5 B UCOT T 55 B9TE A

5 P AR R TR o A

5.1 TREREE

Z5 HALAR JE W E 55 AE — A sl (LA 150 B
Ji B AT o) DY ] A B ] 1] T AL
JRIG . 4 5 A X A ), X 55 W AR AR I .

Il 3 ] LAVE AE M o AS U i 55 A8 1 VL — 7l 2R
J& s IBWIE B T — 2 AR B — a1 vk 25t L i e X
WA ALY . 25 TH RS 02 e ) b W

V-9 55 ) AU AL 1 AR ST BT I — > OB )
B, H T AR U %5 02 2k T T S8 I 0 A A A 2k B O
JE¥e By BT IR B . B PL 2 X m TR S KR A
ik Ak, K9 HRFEKELRT 975 hPa X}
M RE AR & A A8, WKRZE RT3 A 18 H 20
Bt (&L 9a) , AT LA B VE 75 7 VL LA b Hb X A7 72 B 8 1Y)
IR 8 G T P R I I ) 25 DX ik KR 2R [
PEAEAT L AL X KRS B L. 21 3 3 19 H 02
I CE 9b) A PR S BT 1) 7K 93 A 6 i 1] 55 DX I T AN
WY ) 226 7K R L ok BT b B9 AR R R K Y
VRN s i 5 P R I R AU 2 AE Ik R
BB BUE KR ik AR T %5 DX AR R SR KR
i TRTAF X P2 B SR 2 T 90 %6 R b L AR Al 55 K T AR A 1)
ek . 27 3 H 19 H 08 i (& 9¢) K% FF
BV T SOK P A A A RIS IR R KR 3 R AR
[ N T e [ e [ 7 i o 3 1 7 BT RS
[F] Fsf s TG 25 X R 1] LD

KPR R R B A8 Ak AT D s ke 551X ) b AR R Y
RAE, B 10ah 3 A 19 B 02 BFYLF 1000 hPa /K ¥4,
I RO 53 A L AT LAE 55 T IR B SR I AR VLI — 2%
Pidt— AR K GE R EE S TR ES5EX
S ] — 0 3R AR 2R i XUV T B v 7K VR 1 45
Pl R 3 S 7S o A VA FS A A T 4 A 1) K P
A RMEXREH—3X10 " geem * «hPa ' «s!

-9 360
« . —— Ak B
Y Nl T e, 0
2 - I S e =
é 3 *\.\ /D_’D/D/D’D \l\././_/. - 90 =
I —7 I I I I 0

— 100 -
g o—0—aq S
g — g 0—o0—0—0—0—0— ——n _ m—u— 590
ﬁ‘\l‘ 1r .><94D’J. B - ;‘5
= _H o .\.\Ill/./ \D 80 B
= —n— e DN S
ki A~ —O— AR 470 =

0.1 | | | | 60
18 Fm -
1S} — e— ]
N -
=t =
7 . —
6 B . g g mmm—E—E—E—ETT
| | ! ! | | | | | |
18-18  18-20 18-22 19-00 19-02 19-04 19-06 19-08 19-10 19-12 19-14
[SNVAER

B8 2013 4E 3 H 18—19 H Wi AR B R BEN ] (12 1k
Fig. 8 Variation of meteorological elements at Yancheng Station

in 18—19 March 2013



402 A

28
114 116 118 120 122 124°E 114 116 118
20
B9 201343 H 18 H 20 B (a) .19 H 02 B (b) A1 08 B () ¥ 975 hPa #H X 3 B (B 5% F XK i 43 1 A2 £k
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