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Analysis of Seasonal and Regional Duct Tendencies Based on Domestic
High-Altitude Meteorological Measurement Data
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Abstract

In this study, we analyzed the seasonal and regional duct tendencies using domestic high-altitude atmospheric measurement data.
The meteorological data was collected from seven high-altitude meteorological observatories in South Korea (Baengnyeong Island,
Heuksan Island, Jeju Island, Osan, Gwangju, Bukgangneung, and Pohang) over the past nine years (2015~2023). The atmospheric re-
fractive index for all dates is converted into the modified atmospheric refractive index (M-unit), and the atmospheric conditions (normal,
sub, super, duct) are classified using the M-unit gradient ( VM). Among these, the occurrence of ducts, which can cause critical detection
errors in radar systems due to strong refraction, is closely observed by region, time, and date. According to the results, when analyzed
by region, the probability of duct occurrence was higher in coastal areas across all seasons, and when analyzed by season, it occurred
frequently in fall in both inland and coastal areas. In addition, the probability of duct formation was higher in the afternoon than in
the morning. Based on these results, we propose the average VM and representative correction angles by region and date to minimize
detection errors in radar system operations.
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Fig. 1. Location of meteorological observatories in Korea.
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Table 1. Location of the meteorological observatories and a
number of data samples.

Observatory Number of data
Observatory name .
coordinates samples
Baeknyeong Island| (37.97°, 124.63°) 7,132
Osan (37.10°, 127.03°) 6,663
Bukgangneung (37.81°, 128.85°) 11,195
Heuksan Island (34.68°, 125.45°) 7,111
Gwangju (35.11°, 126.81°) 11,305
Pohang (36.03°, 129.38°) 7,086
Jeju Island (33.33°, 126.68°) 6,956
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Fig. 2. Measured atmospheric refractivity data in Baeknyeong

island.
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Table 2. Range of VM by atmospheric condition.
Atmospheric condition Range of VM
Duct VM<0
Super 0<VM<T9
Normal 79< VM<157
Sub V157
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# 3 U5 AY
Table 3. Probability of duct occurrence by season and
time for inland area (unit: %).

o A, NZHE HE A FE

Time Spring Summer Fall Winter
Morning 1.9 54 7.4 0.1
Afternoon 35 6.6 7.6 0.5

E 4 3%t A9 Ad, AzhE HE 24 25
Table 4. Probability of duct occurrence by season and
time in the coastal area (unit: %).

Time Spring Summer Fall Winter
Morning 19.8 15.7 234 10.7
Afternoon 224 193 24.6 9.4
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Fig. 7. Distribution of average VM by date in inland and
coastal areas.
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