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Study on a Wide Range of Explosive Heavy Fog in Jiangsu
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Abstract: Based on meteorological data from 70 automatic weather stations and 365 traffic meteo-rological
observation stations of Jiangsu Province, a heavy fog process that occurred in Jiangsu in 11—12 February
2016 is investigated. The results show this fog process features that the fog formed and intensified explo-
sively. At most stations, the dense fog formed rapidly with the visibility dropping directly from 1000 m a-
bove, and there was multiple burst enhancement phenomena in some areas. Along with the opened sky at
night, the long-wave radiation cooling also strengthened, which was an important cause for the formation
and explosive development of the wide range of heavy fog. Meanwhile, the prophase rainfall provided basic
conditions for the formation of the heavy fog, and also was the direct cause of the enhanced evaporation
and explosive increase of heavy fog at some sites after sunrise. In addition, strong inversion temperature
provided stable atmospheric conditions for the explosive development of fog. The low-level jet near the top
of inversion temperature promoted the maintenance and enhancing of the strong inversion, which played an
important role in the explosive development of heavy fog.
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0 JZ 55 RS- K I D8 18 58 o ol A i BRARR ek e
o U A e WS SRR AN L R RS R
R -

DRI 55 I R 7K L7 9 TS it i ik U RER e M i v 55
TR AR R R A

2.3 BERAEHBRAMAREUBERS RN

SIBTLL TR = AR 25w (g 5t AR RIS D & B
(& 6) ,JS 8 & b 25 I AR — 4 .25 SR EEA—(H
TERZSHT 11 H 20 B, & b 477 7R 008 1Y) W b 39 3, HL
R R AR R AL 100~150 m, 3R BEAR K, Qi i
T AU HB R BT 3.4 C » (100 m) A AT L BHAE
TEXZ R iR EEZ S 1.0 C « (100 m) ' 5 il 39
T 5 L AR A T AR TE G R R AR S5 TR A
12 H 08 4525 ] LI B, 25 0l 300 i 46 T 0 b 30 i
ST E 200 m A2 A, B 25 100y A6 /5 B . D Hi 1 )
Z5 0 AR AR 520 4 T o0 A L 1 R 55 TR )2
VR SR EEAE 1.85~3.38 C » (100 m) ', B A i)
£PAE 400 m DLF 55 )2 B 150~200 m, 7] I,
55 HIT R 5 9 ), YL 950 3 i J2 340 A 4 A 5 0 300 08 A )
TARREA T )Z o %5 4R & P Kk R B2 R A2

M KRAZE KA. 55 E UG 55 TUR V8 2038 58
HRZEAREFNZ L.

J3hh s WG I BRZ6 &, 12 H 08 B, 45 3l 76 3
0038 O BT A AR — A R R B X 32 B B AL
WAL 11 H 20 B A B B 1 K. Andreas et al
(2000) 28 AR )2 KU AR B 8 H 1 05 FT 5 KUH AR
AME 2 m e s "DLERFRICAARE 2. ket R e,
TE R KB X AR N FI R S 3 7 mo« s 'L S FH
Wik E 5 m e s LB & F LR RGE, B
iz S bn il . X EBRAE R )Z T EE g & m T
iy 325 52 B 78 A Uiy HE B R, DT 32 BO7E o i
ek TOT BT 3 R S8 8 0 o A B T 3 R R X GRR A 1
FSERPAE 19815 B H 755, 1998 fili B AL 55, 2010)
g6 I B2 43 B & B . B 5 350 3 B 8 = B LUK M
VA R W A Sl o B - T B e S N
(7R B M 7R XU 20T . X L kR (1981) 48
R AR G R Z Y R R B 3 2 18] B A B
FHAY G Z - —J7 T o 300 305 A9 7 7 7 45 306 308 )22 T+ B XL
B K X GRAR 25 2000 5 95— J5 T » Bl 3903 2 TOUXL
BONWT IR 5l Z AL bR RGE YA AR FRE i i &
J& BB AR R AP 1 R AR L IR P 5k



898

A4 B

WS/m - s

~h' T,, T/C RH/%

=

R/MJ - m

WS/m - s

R/MJ-m?-h' T, T/C RH/%

WS/m - s

“h' T, T/C RH/%

R/MJ - m™

DL
I

SOoOOoO—

T T
18 21 00 03 06 09 12 IS < 00 03 06 09 12 15
11H 120 = 120

il /BT It /BT

—_
W

B4 2016 4F 2 3 11 H 15 B3 12 B 15 B @k () s A1 (b) s B 5 (o) AT iR (D 5 TR ER
/I ¥ 5 S i ) ) 78
(WS R WD} RH AR VV UL BE T2 R BE S Ta - 58 AU R /NI R )
Fig.4 Temporal evolution of different meteorological factors and hourly net radiation in Gaoyou (a) ,
Dongshan (b), Nanjing (¢) and Xuyi (d) from 15:00 BT 11 to 15:00 BT 12 February 2016
(WS wind speed, WD : wind direction, RH: relative humidity, VV'. visibility, T: temperature,

Ta: dew point temperature, R: hourly net radiation)

KI5 2016 4E 2 H 11 H 08 By % 12 H 08 B SR/ (a, B0 :mm) I 12 H 8 &
PR BE AL (Taos — Tuos » B3 : C) (b))
Fig. 5 Distribution of total precipitation (a, unit: mm) from 08.00 BT 11
to 08:00 BT 12 and dew temperature difference (b, unit; C) from
06:00 BT to 08:00 BT 12 February 2016




oy

%7 J SR LR — IR I Pl 1 R B vk 55 0o AR E Y 899
RH/% RH/% RH/%
100080 70 80 90 100 80 1000%° 70 80 100
T L T T T T
9001 T L N \ (@) T 900 T
— WS og — WS WS ¥
8004 - RH / /’,1 ,,,,, RH 800 ----- RH
700 E 700
600 ﬁrk/” - 600 -
.
3 5001 J'; 3 500
400 5')/ 400
301 [ | 3001
200 \f B 2001
1001 :ﬁ /,) 1001
0 T T T T T 7\7 T T T T T T T T T 0 T T T T
0 2 4 6 8 10 12 14 16 18 8 10 12 14 16 18 0 2 4 6 8
WS, T/m-s', C WS, T/m-s', C WS, T/m-s', C
RH/% RH/% RH/%
60 70 80 90 100 6 70 80 60 70 80 90 100
1000 e : 1000 o : 1000 T— e —
- \ (@ 3 (®)
900 \1 900 - 900 ~ "
8001 4 =y 8001 | 800 e
700 700 T 700 A ) y
S / N o
600 L L 600 WS 600 — T
£ -1 . = e RH £ WS
< 5001 > = < 500 <500
= I T T RH T
4004 —— T A 400 400 N o=
— - ~ el
3007 Zg % ! 300 _ 300 -~
200 - T 200 -] 2001 ‘J;j C
100 C L 100—Jj ) 1001 - N
| — - 1
0 T T T T T \\ T T \L T 0 T T T T T T 0 T T T T T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12 14 2 4 6 8 10 12
WS, T/m-s', C WS, T/m-s', C WS, T/m-s', C

6 2016 4E 2 AVLIR SRS IRIE (D) X (WS) R G k) FAH XHE B (RHD Bk
(a)FFHT 11 H 20 I, (b)FF 5T 12 H 08 I, () P 11 H 20 B, (D SFFA 12 H 08 1,
(M 11 H 20 B, (DM 12 H 08 it

Fig. 6 Profiles of temperature (T), wind speed (WS), wind direction (arrow) and

relative humidity (RH) from three sounding stations in Jiangsu Province on Feburary 2016
(a) Nanjing, 20:00 BT 11; (b) Nanjing, 08:00 BT 12; (¢) Sheyang, 20:00 BT 11;
(d) Sheyang, 08:00 BT 12; (e) Xuzhou, 20:00 BT 11; (f) Xuzhou, 08:00 BT 12

JE I 55 R B R

R R A YR 5 i i 396 T A4 T BRI X RiER AR s A
WAFAERIVE R 2 — 2 #r 11 B 20 BpF0 12 H 08
INF b T8 A 925 hPa i B2 - i F0 X3 0 A (& 70 0]
DIEF] .11 H 20 5,950 hPa & Lk b, V105 R & b X
(e 4 RS 925 hPa) DU KR 3 L 4E 35— A4
A5 R PR R ST A » 17 X 7 P9 b T DA A 4 XA 2 I 4 R
Vo - U B85 1 ST T 5 K B 2 I ST A RIS 2 vk T
{18 ¥4 - B8 555 10 - DA 114 T J3E Y- 9 45 A o I )2 5
WO T R A e e AR B R X W EAE 11 H
20 B B 25 VL 3 = 3 R 5 30 My J2 A A 9 I 1 —
ANEZRE, 12 H 02 B, 7175 b &6 Hh X 1 4 47 3%
T BB B s b (s — B RS E 12 H
08 Hf o FFEEM ¥ BE - I 45 48 (2 T ol i iR 4 15 . 7
b 2T TRAE R R S b 1) A S R R Y S R AR

AT ,11 H 20 b & 12 H 08 B, £ A1 5 300 m
PLF B R IR, 150 ~ 200 m Bt 3 B K B I K R
AC; A AR FE (R 300 m BLEL & IH 450 m
DL ED 3218 Ui e S B8 R 7R 700 m B O Y iR
W B2 e KA 3°C abf et T B A ARG s Al ) S B e e
Z 1 W2 ) || D SO R SR = N B S E R =W S I
MIVERT . 54 R e S ot W A AN [ o 559 BH 3l Ak T Y
B AR U N N A T M2 BE5R 1 i AE
700 m DAUR ¥R B EE R B R & AE 150 mo fff
I R RIR 3T 7°C . PR B8 1 3 19 VE A8 45
T T TE 40 56V 204 FH 7 AE 0% D0 b 305 3L 528 ¥ o 54 T
TER 2 T0UAR B 200 AT B, i — 2 i 1 B )2 g
S XoF 30 TR ) 4 4 RS B 1A AR T B0 M )2 K
TR SRR 55 1k AV A R R4 5 .

Y b AT, )2 R T U AIS 2 v v O U Bk



900 A

% F R

/

0 121 122 123°E

115 116 117 1

—

8 119 120 121 122 123

0 3 6 9 12 15 18

Bl 7 201642 A 11 H 20 Bf (aso) Al 12 H 08 B (b, d) H[fij (a,b) 925 hPalc,d) K
Tk B2 - 3 0 X3 43 AT (L 43 S B8 S8, B8 C e s 1)
Fig. 7 Distribution of the surface (a, b) and 925 hPa (¢, d) temperature advection and
wind field at 20:00 BT 11 (a, c¢) and 08:00 BT 12 (b, d) February 2016

(The shaded parts show warm advection, unit; C « s~ 1)
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