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Abstract We analyzed 3 radiosonde measurements in May at Yangpyeong (10 May 2019, 19
May 2023, and 10 May 2024), as conducted for the educational purpose. While the number of
measurements is limited, we find interesting features using these measured data. First, the Mod-
ern-Era Retrospective Analysis for Research and Applications version 2 (MERRA-2) reanalysis
data at the same time at Yangpyeong show the similar vertical temperature profile to that of
radiosonde measurements. Vertical profiles of wind speed and relative humidity from the
MERRA-2 data also look similar to those of radiosonde measurements, but the consistency was
not much guaranteed in the upper atmosphere (higher than 5 km altitude). Second, the tempera-
ture profile from the radiosonde measurement and MERRA-2 dataset at Yangpyeong (located in
the east of Seoul) is very analogous to that from the radiosonde measurement at Osan (located in
the south of Seoul). Considering that the straight distance between Yangpyeong and Osan is
about 60 km, the consistency of temperature profile is remarkable. Vertical wind profile is also
generally similar between two regions, but the gap becomes larger as the altitude goes up. While
the vertical profile of relative humidity is somewhat different between two regions, the vertical
profile of water vapor mixing ratio derived from the relative humidity is rather similar between
two regions. This study shows that only small number of additional radiosonde measurements
enable us much better evaluation of regional meteorology in a vertical scale.
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Fig. 1. Location map for the radiosonde launch (green circle), Airkorea air pollutants’ monitoring (red triangle), and automatic
weather station (AWS) monitoring (blue square) at Yangpyeong-gun, Gyeonggi-do, Korea. Radiosonde launching place is
located in 37.60°N and 127.61°E, Airkorea station is located in 37.49°N and 127.60°E, and AWS is located in 37.55°N and
127.61°E. In addition, radiosonde site at Osan (37.10°N and 127.03°E) is shown (orange hexagon), and the grid size of
MERRA-2 including the Yangpyeong (green box) and Osan (Orange box) is depicted.
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Fig. 2. Monthly mean pattern of (a) temperature, (b) wind speed, and (c) relative humidity at Yangpyeong using all AWS data
from 2001 to 2022. Monthly mean values in May 2019 (orange bar), 2023 (green bar), and 2024 (red bar) are also compared to
the climatological mean in May (black bar) for the (d) temperature, (¢) wind speed, and (f) relative humidity.
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Fig. 3. Monthly mean pattern of (a) particulate matter having the diameter larger than 2.5 um (PM, s, hereafter), (b) ozone (O5),
and (c¢) nitrogen dioxide (NO,) at Yangpyeong using all AWS data from 2001 to 2022. Monthly mean values in May 2019
(orange bar), 2023 (green bar), and 2024 (red bar) are also compared to the climatological mean in May (black bar) for the (d)
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Fig. 4. Vertical profile comparison of (a) temperature, (b) wind speed, and (c) relative humidity based on the radiosonde
measurement in 10 May 2019 (green), 19 May 2023 (red), and 10 May 2024 (blue) at Yangpyeong.
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