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Cause Analysis of "22¢12" Fog Weather in Zhengzhou, Henan Province
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Abstract: On  December 28, 2022, multiple vehicle collisions occurred at the
Zhengzhou-Xinxiang Yellow River Bridge due to heavy fog. Using ERAS5 reanalysis and ground
observation data, the "Anomaly-based synoptic analysis" was used to diagnose and analyze the
heavy fog episode. It was found that: the heavy fog weather has the characteristics of strong local
suddenness, low visibility, and significant nighttime cooling; The low visibility caused by heavy
fog, as well as the ice and slippery bridge deck caused by high humidity and low temperature, are
the meteorological reasons for rear end vehicle accidents. The weather situation is stable, with
weak cold air at the bottom and warm ridges in the southwest transporting warm and humid
airflow in the foggy area, and the circulation pattern is favorable for the generation of fog. The
water vapor flux near the Bridge is high, with weak water vapor convergence and a shallow
inversion layer And strong radiation cooling effect, which provides favorable dynamic, water
vapor, and thermal conditions for the occurrence and persistence of radiation fog. The disturbance
signals of wind speed, relative humidity, temperature and specific humidity can better reflect the
predictable signals of heavy fog compared to the corresponding disturbance signals decomposes
the entire field signals. The comprehensive analysis of multiple disturbance factors can determine
the dissipation time of fog.

Keywords: Radiation fog; Weather analysis; Anomaly; Predictable signal.
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Fig.1 Temporal and Spatial Characteristics of the low visibility of Zhengzhou, Xinxiang and Jiaozuo National
Basic Meteorological Stations from 18: 00 on December 27th to 14: 00 on December 28th, 2022.
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Fig.4 Vorticity maps of 1000hPa near the Zhengzhou-Xinxiang Bridge at typical times from 23: 00 on
December 27th to 10: 00 on December 28th, 2022.
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Fig.7 Map of ground net radiation flux near the Zhengzhou-Xinxiang Bridge at typical times from 23: 00 on

December 27th to 10: 00 on December 28th, 2022.
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2022.

4 ARSI

WFFCHT EL BT TR S KRB TR KGE . A IR R R 7. 33 (A
9 . Ko iREEREZEE R, 28 H 02 i 25/, 1000~950nhPa A% Z4E, bEE &=
AR T, 05 MRS E S B RN, Fwat kR, KREEME4ERFE 035
g+ (hPa = cm = s)*, IXTTAERE A K AIAKI. B 9b RSN R SR s, B
AR 1.84°C, KISERERIERME (K5 SH5%%, 45259« (hPascm=+s)?, Xy
AT AR BT KR EAEUE & B Bt THFE— 8 /KR, H BB (1 K 2 TR AN 75 B A R A
2.

e EEF X LT UER], 28 H 02 BfJE, 925 hPa LK 437 Pl b i) 3 L%
0~0.1Pa * s, AT EFFIX, RGHEN/NR, 07—08 I A% i Il S 4E R By, i 2 3 EL ik
JERKZ 0.1~0.2 Pa« 57, FRR T BAREIE, BEWERFEERMK. thahim b, EBRMIUHE R
B, WEMEENAN, 1706 B4, I EREEARNES EAHES), R A
2 0~0.5Pa » s, KUEZEHAEH ST, He T BLIE S P sh A G 5648k 1E R i 18] AT 67 H %
I [A] o

Qian et al 2020 i H A NI HLT /KIS BREE LS, SR URWERE 37 SR N — AR B e
X o M 9a #HXHEE Rl LG H, 1ERZE LR AT, A-H7 KM Bt X 3 i g #8
7E 1g « kgt LA b $EEhEIH, 28 [ 05 B2 BT, 1000hPa _bAH X B Al I ek ss, 23
NOEEAR S, ERX IR R & F AR T HE& R B, KRS AL, 1T 28 H 05—09
W AA, FXHERIN—SBIERE X, X FEH KL 5%~10%, LIBEH E 1R
ik 0.25~0.5g * kg™, /iR BB R R AL, 1B R RS EEE S
BT AN, AROKFE RSN T 1% K 55 B mT TP o B IR)4ERS , ZKVRIEAE, T E AR
| N AT ot R RS ST A N N

11



Time
-10.0-7.5-5.0-2.50.0 2.5 5.0 7.510.0
W(Pa * s!, shading) -V(m * s!)
(,» \\\\

—»V ‘lOm-sl

HESS

| 5
SRR R

3

ol

2%7-08 Day27-14 Day27-20 Day28-02 Dgln_yZB—OB Day28-
me

-0.4 -0.2 0.0 02 0.4

RH (%, shading) Q(g * kg'!), counter

14 Day28-20 Day28-02

P (hPa)

950

119303927 08 Day27-14 Day27-20 Day28-02 Dg|_y28—08 Day28-14 Day28-20 Day28-02
ime
L —
10 20 30 40

<~ 3
241 -50 -40 -30 -20 -10 0
850~ T('C, shading)-Flux Q(g* (hPa * cm * s)! counter)

900-

(hPa)

o 950(
7-08 Day27-14 DayZT-ZO Day28-02 Day28-08 Day28-14 Day28-20 Day28-02

fAvs ,
Time

-3 -2 -1 0 1 2 3 4

-5 -4
V:10m » 5!

W(Pa * s, shading) -V (m * s!)

1[?a0y027—08 Day27-14 Day27-20 Day28-02 D.ar\{QB-OS Day28-14 Day28-20 Day28-02
Ime

-0.4 -0.2 0.0 0.2
RH (%, shading) —Q (g * kg!, counter)

0.4

850
S ,.‘0-5 y
~ 900 - 5
< ,
o 950 g G { /
ﬂﬂa’.{\ ,' { '\
s ! \ | i
1[?33,927-08 Day27—14 Day27-20 DayZB 02 DayZB—OS Day28—14 Day2B 20 Day28-02
Time
242 -50 -40 -30 -20 <10 0 10 20 30 40
243 P 92022 7 12 [ 27-28 HFB-H KM AR ER (@) 2 (b) 5hi5 [A]- & R ] i
244 Fig.9 Time-heightprofile map of original fieldand disturbance field of meteorological elements near the

12



245
246
247
248
249
250
251
252
253
254
255
256
257
258

259
260

261
262
263

264

265
266
267
268
269
270
271
272

Zhengzhou-Xinxiang Bridge on December 27-28, 2022.
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