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Abstract

To explore the formation mechanism of radiation fog with advection fog at airports, this study ana-
lyzes the heavy radiation fog event at Chongqing Jiangbei Airport on December 15, 2024, using up-
per-air circulation, surface weather conditions, physical quantity diagnosis, and microwave radi-
ometer observations. Results show this was a typical composite fog event of radiation fog plus ad-
vection fog: the upper-atmosphere “dry upper/wet lower, stable upper/cold lower” configuration
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laid the foundation for radiation fog formation; surface calm winds and pressure gradient changes
enhanced near-surface radiative cooling; additionally, the 1~2 km inversion layer (warm cover
structure) identified by microwave radiometer inhibited vertical water vapor diffusion, and com-
bined with morning wind direction shift (southerly to northerly) triggering fog advection, which
became the key factor for persistent heavy fog and sharp visibility drop. This study provides a ref-
erence for low-visibility weather forecasting at similar airports.
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Figure 1. Variation of morning visibility at Chongqing Jiangbei Airport on December 15, 2024 (Unit: m. Note: (a) is the
dominant visibility, (b) is the RVR at the end of the operating runway, where P2000 means greater than 2000 m; U means
rising trend; D means falling trend; N means no special trend)
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Figure 2. Analysis of upper-air situation field at 08:00 on the 14" (Beijing time) ((a)~(d) represent the circulation fields at 200 hPa,
500 hPa, 700 hPa and 850 hPa respectively. Among them, the blue contour lines represent geopotential height (unit: gpm); the red solid
lines represent positive temperature, the red dashed lines represent negative temperature (unit: “C); the shaded map represents relative
humidity (unit: %); the wind field is represented by wind barb map)
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Figure 3. Analysis of upper-air situation field at 20:00 on the 14 (Beijing time) ((a)~(d) represent the circulation fields at 200 hPa,
500 hPa, 700 hPa and 850 hPa respectively. Among them, the blue contour lines represent geopotential height (unit: gpm); the red solid
lines represent positive temperature, the red dashed lines represent negative temperature (unit: ‘C); the shaded map represents relative
humidity (unit: %); the wind field is represented by wind barb map)
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Figure 4. Variation of surface situation field in Chongqing ((a)~(d) represent the surface situation fields at 08:00 on the 14, 20:00 on
the 14, 08:00 on the 15" and 20:00 on the 15" (Beijing time) respectively. Among them, the blue contour lines represent the sea level
pressure field (unit: hPa); the wind field is represented by wind barb map)

B 4. ERMEREHEN()~«(D)PFIFRT 14 B0 BF, 14 H208F, 15 H 08 BF, 15 H 20 B (AL REDH AR E . HpE
BFEL: BTESES, Bf: hPa; NIARRIERT)

YRR BRI T ORARER IR T, E I A v Hs T 0 R R A AT b R R R B, ik
M S A A A R AR I, K I S B B

HAERENZ, 14 H 20 12 15 H 00 Wt iR B BEINAH KU K 25 3 55, 9 1l 0 e 2 i A 301
BE— RS TR SV JIN A, A 55 A SE S O R SRR AN KR, A SEEILALHUALE 15 HIRRE
EA R REEN 5 .

4. YRR ICHT S

AR LR RS EUE B R I TR, X IRR SRR SR 45 Bl R3m 5t
BEAT LW T, 7 KT R B

DOI: 10.12677/gser.2026.155078 869 PRI


https://doi.org/10.12677/gser.2026.155078

RMESE %

4.1. KEREE

FRAE 1] 5 F BRUT AL L7 Bk A AR B A0 LI 35 T Bl T s 8 PRYT b 14 H 5L B R K, A
JERRT R RIKIR. THAT A 900~850 hPa {73 X IAH KR Ml 1A 80% LA b, #f43 X 3 5k 2
100%, LLiRMETE 1~3 ghkg 2 [0, X KRS EFE, NERIERIEHE T 78 MY Bl B & LT,
FHXPIR R 2 B3 NS, 500 hPa DL EAHXHE KT 30%, LLiBHREE 1 ghke AN, #4r XHE#EER 0,
T2 RAKER D, KPR FBEE R ET L E AR ZRZ, R “ FR LT MKRTEBE S ARHE,
AR F U o T KV e 4 BAS By 1) T EL

BEXHEE (%)

100

30 ¢

SIE (hPa)

1000
14008 14003/t 14H06RT 140098 148 128¢ 14H158F 148188+ 14 H21A¢ 15 HO0RT 15038+ 15H06RT 15 HO9RT 15 Q128+ 150158 15 H 18RF 15 H218F

0 20 40 60 80 100

%
(@
L8 (g kg™h)

100

200 4

3001

SIE (hPa)

400 4

500 \//—’\ O

600 \/_/\
S oo — |

o a0~

1000
14 008F 14 R 038 14 H06RT 14H09RT 14H128F 1481583 14 B 188 14 H21AT 15 H00RT 15 H03RT 15 H06RF 15 H09RT 15H 128 15 H158F 15 188F 15218

0 1 2 3 4 5 6 7 8 9
gkg

(®)

Figure 5. Vertical profile of relative humidity (unit: %) and specific humidity (unit: kg/kg) at Jiangbei Airport (106.5°E,
29.5°N) from 00:00 on December 14 to 21:00 on December 15 (Beijing time)
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direction unit: °; Wind speed unit: m/s)
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Figure 8. Evolution of total cloud images from 00:00 to 10:00 on the 15th. (Panels (a)~(f) correspond to 00:00, 02:00, 04:00,
06:00, 08:00, and 10:00 (Beijing Time), respectively.)
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Figure 9. Temperature profile map of airport microwave radiometer from 03:00 to 09:30 in the early morning of the 15 (Beijing time)

9. 15 H&R(03:00~09:30 (AL REN)HLIARRK RS TR E Bk B

BUEBUE B, MR . BN MR R e g difh. ARADESKFFRGIg S5
RPN, 2 — 2D 5e B B A RK S (0 IR AE bR, ST P4 Rt XA LI IR AE WL R T T 5 (R PR BE 7T -

SE

1

3
4

—_ o, —
N

2025, 53(5): 706-718.

MG, I B TR S R SRR BT R S SR AR RN SR (0], B 5408, 2023(10): 93-95.
s, R, BROR, & EET 2 W SR R A E TS — IR K S R ARSI AR,

1 9k¥R, BME, BRER, % BT RS R B HENT L R AP VED]. RATER, 2025, 9(1): 48-52.
1 VIR, BRER. SR RAT RS R A R ITIR[T]. BHATIE, 2022, 22(3): 279-284.
]
]

[51 /N BURHLIE — b 2 20 5 R R Z R 0T [J]. &R L S R 0F 58, 2025, 45(S1): 128-134.

DOI: 10.12677/gser.2026.155078

875

MO PR AT FC


https://doi.org/10.12677/gser.2026.155078

RMESE %

TR, VAT, BUE, 52019 £ 10 A 16 HUEFH L2 Eh0 3 S K E RSP R[], S 2R,
2025, 49(4): 87-95.

BRE L, AR BRE, S AR RS K SRR A N R E AR R A B [D]. ABRHRL, 2026, 54(2):
258-270.

Bttt. R ONLZ K AR WS RS ARRHIE 24T [0]. BLARERME T, 2023, 50(2): 85-87.

XA, EHIAE, BRPEAL, 25 XZT R RFFIMIXAINLIG S AL R O T <R 26 45 L Ar T [T]. D5 SR %,
2023, 17(4): 118-124.

A, A, kA, L T RES R T LI 2R E IR S B AR R[] RS B TR
224, 2026, 41(2): 216-222.

Bk, X, XK, 2% BERESRISE AR SEE ST SR SHBE2EKR, 2013, 29(6): 116-122.

DOI: 10.12677/gser.2026.155078 876 PRI


https://doi.org/10.12677/gser.2026.155078

	重庆江北机场一次辐射平流雾天气过程分析
	摘  要
	关键词
	Analysis of a Radiation Advection Fog Event at Chongqing Jiangbei International Airport
	Abstract
	Keywords
	1. 引言
	2. 天气概况与分析资料
	2.1. 资料
	2.2. 天气概况
	2.3. 机场运行情况

	3. 环流背景分析
	3.1. 高空环流特征
	3.2. 地面形势特征
	3.3. 高低空配置的综合效应

	4. 物理量诊断分析
	4.1. 水汽条件
	4.2. 层结条件
	4.3. 风场条件

	5. 临近探测资料分析
	5.1. 云图特征
	5.2. 微波辐射计特征

	6. 总结
	参考文献

