9550 % 45 10 A, % Vol. 50 No. 10
20244 10H METEOROLOGICAL MONTHLY October 2024

MBS — N AT AR, 2024, T R AR AR 2R — IR B IR VR 55 AR AE 43 AT LT ). R4, 50(10) : 1256-1267. Xiao Y, Shi Y C,Li N,
et al,2024. Study of characteristics of a typical regional heavy fog in spring in Henan Province[ J]. Meteor Mon,50(10) :1256-
1267 (in Chinese).

EAEEE—RKEEBRREFMEST

)’l]' }%1’2 ﬁ‘t-"}:&l’g ? r_J‘_——sl,Z }%,&%1,2 E{/‘RE‘E’:LZ
L ER SRR - AR SRR G R E 5 E R E AN 450003
2 A R KM A LA 450003
3TFHAALE A M 450003

B OE: MAEKSSLWN R 2021 4£ 3 A 11 HREE 12 H A R4 — RO 0 Bk 55 KA BE T orss . @5
S HT TR UK G 55 Ao R ) B[R] AE 5 R M B i R AE A LR R . B T G R R B X vk s vk 5 O R LA R MR R R AE ST
40 A BT 53 1 557 0 A 0 &k B SR A FH IR AT #E 30 min DAPY . 394X 9.5 min, 55 R K & K 0 =R BRI R0 (R) I 2 AR O
[93 38 Ay i e 55 ok R AR At T TR A i 2 T o 5 AR A 5 U b T R L ARG e XU X R R R B R R R o — R R SR
b TAT I T 0 226 A 2 K R VA 55 A AR R R M R R RN A R ) DR IR, AR AR i D R AR AR R 43 T R vk 5 bR R MR iR 2R A
Bk BR A% & RN B AR R R . IXUAE T D 2 B vt 3 A R A R - A Bk R e AR v, XU i AR — R Y T TR A R O B A 2
Wesh s MifE H B AT P A2 X ER T A BB F i ik A Rl Tk 55 0 & R R+,

KRR TRk ST AR R kB R T L R LI L I s SR AT L B

fE4SEE . P458,X16 XEARER: A DOI: 10.7519/j. issn. 1000-0526. 2024. 062401

Study of Characteristics of a Typical Regional Heavy Fog in

Spring in Henan Province

XTIAO Yao'* SHI Yicong'® LI Ning"? XI Shiping"?* XIA Yicong"*

1 CMA/Henan Key Laboratory of Agrometeorological Support and Applied Technique, Zhengzhou 450003
2 Henan Meteorological Service Center, Zhengzhou 450003
3 Henan Meteorological Observatory, Zhengzhou 450003

Abstract: Based on the meteorological data from conventional observation stations, a typical large-scale re-
gional heavy fog process in Henan Province from the night of 11 to the day of 12 March 2021 is analyzed.
The study focus is on the analysis of the time characteristics and explosive enhancement characteristics of
the heavy fog process. The results show that this heavy fog process had the characteristics of explosive en-
hancement. The explosive enhancement time at 40 typical heavy fog stations was less than 30 min, with an
average of only 9.5 min. The high humidity environment caused by the precipitation ahead of the fog and
the clear-sky radiation cooling over night provided important conditions for triggering and strengthening
the heavy fog process. Large-scale breeze or even calm wind near the surface was another favorable condi-
tion for explosive development of this fog process. In addition, the transport of warm advection near the

surface was also an important cause for the explosive development and maintenance of the heavy fog
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process. According to the variation of visibility, two types of heavy fog explosive enhancement are divid-

ed, i.e., jump-burst type and direct burst type, in which wind played different roles. In the former, the

effect of wind caused turbulence diffusion and affected the dramatic fluctuation of visibility, while the lat-

ter had warm advection transport under the action of wind, which was conducive to the development and

persistence of the fog.

Key words: heavy fog, explosive enhancement type, visibility, clear-sky radiation, warm advection
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Fig. 1 Distribution of visibility during the fog event in Henan Province

from 22.00 BT 11 to 10:00 BT 12 March 2021
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Fig. 2 Evolution of visibility at six stations in Henan Province

from 20.00 BT 11 to 12:00 BT 12 March 2021
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Fig. 3 Characteristic time statistics of typical regional heavy fog process in Henan Province from 11 to 12 March 2021

(a) start time of fog-rising, (b) start time of explosive enhancement of heavy fog,

(¢) duration of heavy fog enhancement, (d) maximum duration of heavy fog,

(e) start time of fog elimination, (f) duration of fog elimination
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Fig. 6 Distribution of (a) jump burst type and (b) direct burst type heavy fog processes

enhancement stations in Henan Province from 11 to 12 March 2021
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