Open Journal of Natural Science H#AF12%, 2025, 13(3), 664-675 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ijns.2025.133070

WO RS TR S ST E I AL #L i — SRS
EXRSHN RS

THRE, XBEF, LBk, ELF, & R
RMEREE DR, BEX

Weks H . 20254E4H9H; A HEM: 202545 H22H; KA HB: 202545 729H

H E

A0 F B RIT AN b7 W B ML 3048 (1993~ 20224E) KB R ST AT M, RIL SR
FGENENREFET, MAESRTAEHEZRRZRRS. B, RS SRR RS
B %2023512 5 9H REHI BB R EABIHET LA 0T HRERH: 1) WRKRFRRAERM, R
FREEE, B HBER RN R, B2 —RKARKENERRERE. 2) MEAEMTHRRE. BEER
BUFHRBR T LIRS B SR NAIE . RRMEERED, AIREBR R KT KR 3) MR
SRR S FE R, AR IR AN BRI TR B AN R IR, TR K BR AR Bt R B TR
FHIER .

XA

GitatT, \BE%E, WEENT

Application Analysis of Microwave
Radiometer Data for a Radiation Fog
Event at Chongqing Jiangbei Airport

Meili Ding, Shengnan Wu, Zhenglin Feng, Jianjun Wu, Yi Liao
Chongqing Air Traffic Management Sub-Bureau of CAAC, Chongqing

Received: Apr. 9%, 2025; accepted: May 22", 2025; published: May 29, 2025

Abstract

Based on historical observational data from Chongqing Jiangbei International Airport, this study
conducts statistical analysis of fog events over the past three decades (1993~2022), revealing that
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winter constitutes the predominant season for radiation fog occurrence at this location, which is
prone to underreporting in operational forecasting. Consequently, this investigation incorporates
microwave radiometer measurements to perform an applied analysis of a representative fog event
occurring on the morning of December 9, 2023. The findings demonstrate that: 1) Preceding this
fog event, early atmospheric clearing and intense radiative cooling during nighttime collectively
characterize a typical radiation fog process. 2) The temperature and humidity profiles derived from
microwave radiometer effectively capture the complete lifecycle of the radiation fog, encompassing
its initiation, development, and dissipation, thereby providing valuable analytical references for
nowcasting applications. 3) The microwave radiometer’s superior temporal resolution effectively
compensates for the temporal sparsity inherent in radiosonde data, while its liquid water path
product offers supplementary diagnostic capabilities for fog classification.
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Figure 1. Frequency of days with visibility below 1 km caused by different weather phenomena (1993~2022)
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Figure 2. Monthly variations in mean annual fog days during 1993~2022 and 2018~2022
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Figure 3. Frequency of dense fog occurrence by duration period
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Figure 4. Aerological diagram of Shapingba Station at 20:00 on 8 December
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Figure 5. Comparative trend chart of runway visual range (RVR) measured by the transmissometer at the reference observation
site versus manual visibility observations (UTC time)
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Figure 6. Vertical cross-section of wind profiles (units: m/s), temperature (red contours, units: °C), relative humidity (green shading,
units: %), and vertical velocity (black contours, units: Pa/s) over the next 48 hours at Yubei Station, based on the EC model initial field
at 08:00 UTC on 8 December
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Table 1. Hourly synoptic records at Chongging Jiangbei Airport from 11:00 UTC on 8 December to 04:00 UTC on 9 December
2023
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13 3500 BR AN 12.7 10.9 89
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15 3500 BR 3Ci6000 11.9 10.9 94
16 3000 BR 3Ci6000 121 11.1 94
17 3000 BR 3Ci6000 115 115 100
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19 2500 BR 1Ci6000 108 10.8 100
20 1800 BR 1Ci6000 105 105 100
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23 1200 BR BCFG 22('::%105000 9.5 95 100
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Figure 7. Vertical temperature profiles from microwave radiometer at Jiangbei Airport from 20:00 UTC on 8 December 2023 to 05:00
UTC on 9 December 2023 (Red dashed circles in the figure denote temperature inversion layers, Unit: °C, UTC time)
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Figure 8. Microwave radiometer-based variations in temperature inversion intensity and layer thickness at Jiangbei Airport
from 20:00 on 8 December 2023 to 04:00 on 9 December 2023 (UTC time)
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Figure 9. Vertical time-height profile of relative humidity measured by the microwave radiometer at Jiangbei Airport from
00:00 UTC 8 December to 24:00 UTC 9 December, 2023 (UTC time)
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Figure 10. Liquid water path (LWP) derived from microwave radiometer at Jiangbei Airport (00:00~24:00 UTC, 9 December
2023) (UTC time)
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