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Abstract

Using automatic observation data from Chongqing Wushan Airport (2020~2023), fog events are
classified into dense fog, thick fog, and moderate fog. Their annual, monthly, seasonal, and diurnal
variations, along with relative humidity and wind field characteristics, are analyzed. Results show:
(1) Annual average fog days are 105.75, with a probability of nearly 30%, dominated by thick fog
(visibility 50~500 m). (2) Fog days are most frequent in spring, followed by winter, and least in
summer. (3) Dense fog mainly occurs from 09:00~17:00 BT; thick fog shows uniform diurnal distri-
bution; moderate fog tends to occur from night to early morning. (4) Fog events are associated with
high relative humidity; dense fog almost always occurs when RH > 95%, while moderate fog may
occur even when RH > 70%. (5) Fog is most likely under northwest and southeast winds, especially
east-southeast (90°~120°), and least likely under southwest and northeast winds. The highest fog
probability occurs at wind speeds of 3~8 m/s.
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HREFETA T ARES, BT @RS PRy, XIRA B LIRS, g1 (2], &
PRAR (WL (ZUWS) A& T AR B 52T B2 Ak, itk 1771.48 Km 5. HldmE 2019 42
SEIRATLAR, ZEFERHE RS, WK K R E KSR M. 2020~2023 EHLI7 R E HIE
423 K, wKIELLE HEIET 10 Ko KZE & HE 0 RAUSIT Z MR EERST, 551 KMPHUE . &%,
X TRAT 22 4 51847 RO U 35 AR REIA 3] [4]

AN R R, KSR S T NI AE I B2 R (5] [6]. AMKRFFLENNES . WEHM
WINE=HK, HhaF5WE GEm. TORMERE R K. KRB 5t iiohe W EE R 2433, = )=4R
THI & H IR B WL U7, 2 2 AR TR T BTG 351X, e L 50 o OISR . M mT A
BE ot JE LA LI I R S R 5 KA R ME AR 7 EUD,  m EALIA GRS W B R S R AR 2 3
T R R ARE AT BR (7] [8]. Rk, ASCHEF ALALg 2020~2023 4 H IR, KRGS HTA
WK FERASEFHAE SRR, SREGA AL K 25 TR OCHEAR bR 5 Pl 22 A

2. FERFGE

ASCHHERIFE R AR HLIZ(E 1) 2020~2023 201 1461 KEZE/N E SR A0 (B3 <R
WEE. A A, KGE FRKE. BENLESER). AR 5 N IREILE /N 1 km B 52 SN
KE RS HIEEI G IWEE LB L7817 N I RME, PR RS 2 sk & (e LS /N T4 T 50 2K). 9K
Z(REMLEERT 50 K/NTEET 500 K)F— R (BEMLE KT 500 K H/NTF 1000 K), SRJ5HE—D A
FEOL T K5 R GE R ARHE.
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Figure 1. Chongqing Wushan Shenniifeng Airport
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Table 1. Annual number of fog events (days) and frequency by intensity at Wushan Airport from 2020 to 2023

5% 1.2020~2023 FRFEARREEAXERSLEBH(R) S5mE

FEhy HEIK % (R) LS KZE(R) S —MKF(CR) LIS BAEZH
2020 4F 5 4.55% 95 86.36% 10 9.09% 110
2021 4 13 12.15% 90 84.11% 4 3.74% 107
2022 4 14 14.14% 78 78.79% 7 7.07% 99
2023 4F 9 8.41% 90 84.11% 8 7.48% 107

St 41 9.69% 353 83.45% 29 6.86% 423

71 10.25 9.81% 88.25 83.34% 7.25 6.85% 105.75

PGS S AR L HLI 2020~2023 4E(1461 K)a it UK Z RECH 423 K, FHFEILE N 105.75
K, BEMEHIT 30%. 72 1 45 H 2020~2023 FFREAF B 1R E RAURE HEE Mg, Hp—K
FR G HED 6.86%, 3RIKE RGN 9.69%, MikZ K bHEEA 83.45%. & 2 kE, EMEM
5 HE TR S, MS5WE RARAE I AR, XWIAEG ] T AL K55 R LA RE WL EE
1E 50~500 KX [ R %5 93 o AR ILHLIAAE L KR GE 2 [R], X PRy i) b BEARRAE 1 R e A8 BT oAt s AL
KRS E AR, HAKRREENRES SR, ERIREREZL .
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Figure 2. Interannual variation of fog days by intensity at Wushan Airport from 2020 to 2023
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Figure 3. Monthly variation of fog days by intensity at Wushan Airport from 2020 to 2023
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Figure 4. Proportion of fog days by intensity from February to April at Wushan Airport from 2020 to 2023
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Table 2. Number of fog days by season and intensity at Wushan Airport from 2020 to 2023
3 2.2020~2023 FARFEBHAEBEAZTRSKERH

HG~5 H) H6~8 H) FkOo~11 A) K12 H. 12 )
Sl % H# 5] % H¥ il % H# 5] % HH
SRR 21 HIRE 8 SRR 4 HIRE 8
g 91 & 67 & 97 & 98
—RKRZ 8 — K% 10 — K% 3 — K% 8
it 120 Bt 85 it 104 Bt 114
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Figure 5. Hourly occurrence frequency of fog by intensity at Wushan Airport from 2020 to 2023
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4.1. FHxHEE

H 2020~2023 4F1Z /NI AHXHAR BE AN B8 OLFEAE AR G A, I — AR G IA ) 0.63, F I FUAH G .
Wil 6 P fERE WEE/N T 1 km BN, ARG BEIEAAE 90% LA b, BEE RE WLEEANOR, AHX I R 1 5 52 i [l
W, MEE WA E 10 km B, A SRR EESE TR . Kk, MXHREEARE N E
B, (AARME—RT, NG HEERMT. & 3 I T & XA R G FE A % 0 H 3
AR, W] LUR IR S5 B ARG A L e, L 99% DL 155 H R S5 I IR AR G BETE 90% LA Fo 3
WEFMR T R A, AR DA ATEL 90% L b, T 98% M 5K 55 R AT AR BEAE 95% LA Fo %f T
— R TR, AR ELE 70% 0L AR LR E KA.

Table 3. Probability of fog occurrence under different relative humidity ranges at Wushan Airport from 2020 to 2023
3 3.2020~2023 FARMEMEETEEAZ R EHR

AR E (%) k% & — R
(95, 100] 98.3% 97.7% 95.6%
(90, 95] 1.7% 2.3% 4.0%
(80, 90] 0 =0 0.3%
(70, 80] 0 0 0.1%
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Figure 6. Scatter plot of hourly relative humidity and visibility at Wushan Airport from 2020 to 2023
B 6. 2020~2023 SFAARTIR A FAE LB A F /NI AL B B

4.2. NIz

B 7 #4473 A4 T 2020~2023 AFRZE RS KA KU S A REIE . 18] 7 AN [E) 98 R 1)K 55 R AR
FRFEES BN AL BT 90% A B RS KA RAELE P AL AR AR S S50, o XUl DU AR e 7 )
(90°~120°) A7 L K, 175 P i JRUFH AR 6 XS 5 Ik 55 LA ROR 35 IR M/ . — T &5 K55 R A
PRI 2 ROE BN IR Z T, A5G 4 IMXGEKRE, KSR XGEE A TR 15 ms. —
& FUONIESOK S SR R e, R XE RN T, FLR BB, 42wl
Yl , METRAE = IR E RS . Z4RELE 3~8 m/s I F MRS K. X R ILHLIH K E RS

JUSEN
BfEZ —.
(a) BKRE (b) RE () —KXE
0 0 0
330 ; 30 330 ; 30 330 71— 30
. . ) , P -
% 2% N
1 47% 1 45% ya YN
300 7 60 300 7 60 300 / ) 9% _ \ 60
/ y / \ y
8% / 6% ¥\
f 3% ‘1
|
270 | 270 | : ! 90 270 | 190
)
I\ |
\ /
\ '/
; v /
240 240 120 240 '\ '/ 120
\\ /
y ) ~ Ve P -
210 1 150 210 1 150 210 Te— L~ -7 150
180 180 180

Figure 7. Wind direction distribution characteristics during fog events at Wushan Airport from 2020 to 2023
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Table 4. Probability of fog occurrence under different wind speed ranges at Wushan Airport from 2020 to 2023
= 4.2020~2023 FARIRBAE R EHR

A (m/s) IR & — R
5m/s LR 37.8% 55.5% 74.1%
(5, 10] 51.6% 39.6% 23.8%
(10, 15] 10.6% 4.8% 2.1%
15m/s P I 0 0.1% 0
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2. ARIFLI 2020~2023 FEEFEFZHHEE, 4FRE, EFEFHEED.

3. BRIK S B AR R 01~09 B (AL 09~17 1) R B A — RO A B 501, —
R 55 ) 5 e A= AR AR 1] 2 37 R ) Bt o

4. KZ P AMXHE R B, BIREMK S KA, MHAHEE B 90%LA E, #IKkE RS NHXHE
FERMEZAE 95% LA b, TAHXHIRELE 70% L E A R I — K KA.

5. RZE RS AME R ALEPEAL XA B A 50 R, b R BLZR 25 B 5 [91(90°~120°) 7 Lok, 1
FE 7 R IR BT 5t T HIRIR 55 LA RO S5 IR 3R /N o JRUERAE 3~8 m/s X [A] Y0 1] P9 e 25 ME e A K

E&UH

2026 RN E R E S REHL GIHE « BRI BLEEE XA s/ LIZ AR RE LR R RHE
MR .

Bk

[1] FEAEH, T, BREIE, 55 38 10 R0 2 M i A L B2 B 28 0 A RRAE ST IE VAR AC 0], R L S St A,
2019, 39(4): 67-73.

[2] ZE, RY5, Futi, & DI IRISES 5 2 o0 A0 SO AT IR T[], iR Lt SR T, 2021, 41(2): 88-93.

3] K7, MAE, 255, & BYKKNIG KRS RSB RIEE T I PR LS4, 2019, 43(1): 38-
43,

[4] BBEWF, FhEE.2009-2018 FFHEVIHMCRE WAEFIZRFAE S HT[I]. o B RAT AT R 3, 2022, 33(4): 43-47.

[5] IRV, 2, VRPARFE, 55 WL — IR 55 RSB ARRHE 2 SR A (D], JR Ll A R 5T, 2023, 43(1):
71-80.

[6] RUT, fRAEWF, ARRHEE. BBNIAEN B SRAIE LR RER G0 I]. (S 554, 2025, 49(3): 66-74.

[71 E#, BRFL, ARUKIK, BRmr. &R R = K 6e W A Hr o 73], SR PR, 2023, 12(4):
671-678. hitps://doi.org/10.12677/CCRL.2023.124069

[8] LM, WA, MR, % F VISR AE B R SR & EEm K 7oA D). m RS SR, 2025, 44(6):
1613-1629.

4 Q\

DOI: 10.12677/0jns.2026.145070 675 SRR


https://doi.org/10.12677/ojns.2026.145070
https://doi.org/10.12677/CCRL.2023.124069

	重庆巫山机场雾的统计特征及其气象要素分布
	摘  要
	关键词
	Statistical Characteristics of Fog and Distribution of Meteorological Elements at Chongqing Wushan Airport
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	3. 大雾统计特征
	3.1. 年变化
	3.2. 月变化与季节变化
	3.3. 日变化

	4. 雾日要素特征
	4.1. 相对湿度
	4.2. 风场

	5. 总结
	基金项目
	参考文献

