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Accepted  December 3, 2024 From 2021 to 2024, balloon-borne in-situ observations were conducted to study the
_ vertical ozone distribution over the Korean Peninsula. The electrochemical concentration
fo‘:)u‘zzpl‘:i'r‘nd'"g Author cell (ECC) ozonesondes that produce high-resolution ozone profiles from the surface to
30 km based on balloon sounding and Kl redox reactions were used, and a total of 123
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E-mail: joowan k@gmail.com ozone profiles were produced at Anmyeon, Osan, and Yongin sites. Consecutive daily

measurements were made at the Anmyeon site, focusing on ozone transport processes
through the Asian summer monsoon. Twice a day (AM, PM) measurements were done
at the Yongin site to understand the diurnal cycle of ozone due to photochemical
reactions and vertical transport. The ozone data were integrated into netCDF for each
measurement year and location, along with the atmospheric profiles of temperature,
pressure, humidity, and wind from radiosonde. The ECC ozonesonde provides ozone
information with reference-level accuracy, and the data could be further used to improve
satellite- and model-based ozone products.
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Table 1. Summary of the ozonesonde measurement sites and records
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oA wget 2EEH Y] F=E A AlASI A (Fig. 1B-D).
s WA FFS Te S0l AAs] dzol &
g o2 oFEH = estiM 508 ol seith 1oy
olF 7IZtele AdSdol Be3e] FAHER 4R 2EET
= T MECE Folee= ARE Ho|1L Sl oj2fdt w&
=74 ol L&EH 9 % olFe] A2 tiFd sHrolA

A A=z &2 3o tiRd WA B= 45

E o] AHgE QEZL|E ECC 7HEo 2 T 79 4
g A(cell) oo FUH ThE 5E9] XEl4 ofo]Qrio|=

Station Latitude (°) Longitude (°) Elevation (m) Record (month/year) Number of profiles

AMY 36.54 126.33 8 Aug/2021 24
Jul-Sep/2022 38

YIN 37.31 127.31 135 Oct-Nov/2021 10
May-Jun/2022 17
Aug/2023 12
Sep-Oct/2024 12

OSN 37.09 127.03 10 Aug/2022 11

AMY, Anmyeon; YIN, Youngin; OSN, Osan.
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Fig. 1. (A) Example of 3-dimensional balloon trajectory of the ozonesonde. Figure is produced using Google Earth (Mountain View, CA, USA;
https://earth.google.com). Balloon trajectories of the each ozonesonde measurements from (B) Anmyeon, (C) Yongin, and (D) Osan.
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Fig. 2. (A) Ground data receiving instruments: (left) helical and (right) Yagi antennas. (B) Pre-launch and (C) initial ascent phases of the
ozonesonde. (D) Real-time acquisition and monitoring of the ozonesonde data using telemetry tools and software.
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40 T T T T T
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Altitude (km)

i Ao { Sy, I R
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Fig. 3. Examples of atmospheric and ozone variables measured from
an ozonesonde. Temperature (red), relative humidity (blue), ozone
partial pressure (green), and wind barbs are shown as a function of
wind speed.
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Appendix 1. Anmyeon ozonesonde measurement information, 2021

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)

20210805 15:21 17:11 32.8 Normal
20210806 14:43 17:12 33.6 Normal
20210807 14:44 17:04 33.6 Normal
20210808 15:19 15:30 32 Signal loss
20210809 14:36 16:27 334 Normal
20210810 14:40 16:34 34.0 Normal
20210811 14:39 16:07 31.1 Normal
20210812 14:43 16:27 33.4 Normal
20210813 14:43 16:33 34.3 Normal
20210814 14:57 16:26 30.9 Normal
20210815 14:49 16:21 31.7 Normal
20210816 14:46 16:39 34.2 Normal
20210817 14:41 16:20 32.0 Normal
20210818 14:28 16:22 33.1 Normal
20210819 14:46 16:28 32.8 Normal
20210820 14:38 16:34 32.3 Normal
20210821 16:04 - 352 GPS time error
20210824 15:18 16:54 33.5 Normal
20210825 14:45 16:19 32.2 Normal
20210826 14:33 16:15 33.9 Normal
20210827 14:37 16:26 33.9 Normal
20210828 14:33 - 34.6 GPS time error
20210830 14:34 16:13 33.8 Normal
20210831 14:30 16:12 33.8 Normal

LST, local standard time; GPS, global positioning system.
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Appendix 2. Anmyeon ozonesonde measurement information, 2022

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20220727 14:30 16:14 33.7 Normal
20220728 14:30 16:10 31.7 Normal
20220729 14:30 16:15 32.5 Normal
20220730 14:30 16:24 34.4 Normal
20220731 17:56 19:44 343 Normal, weather delay
20220801 14:30 16:14 33.8 Normal
20220802 14:30 16:10 32.3 Normal
20220803 14:30 16:16 32.7 Normal
20220804 14:29 16:08 33.7 Normal
20220805 17:53 19:34 33.4 Normal, second launch
20220806 14:30 15:53 32.4 Normal
20220807 18:02 19:51 34.0 Normal, second launch
20220808 14:22 15:43 26.9 Normal
20220809 13:49 15:32 32.0 Normal
20220810 13:29 15:14 32.0 Normal
20220811 14:29 16:25 33.8 Normal
20220812 14:30 16:05 32.8 Normal
20220813 14:38 17:09 33.8 Normal
20220814 14:35 16:40 33.2 Normal
20220815 14:36 18:13 27.9 Normal
20220816 14:30 16:26 33.6 Normal
20220817 14:32 16:04 32.7 Normal
20220818 14:29 16:19 324 Normal
20220819 16:31 18:32 35.5 Normal, second launch
20220820 14:29 16:09 31.9 Normal
20220821 14:29 16:33 26.2 Normal
20220822 14:29 16:09 32.4 Normal
20220823 14:29 16:04 33.2 Normal
20220824 14:29 15:55 31.1 Normal
20220825 14:29 16:08 324 Normal
20220826 17:59 19:40 329 Normal, process delay
20220827 14:30 16:07 33.8 Normal
20220828 14:29 16:06 32.4 Normal
20220829 14:29 16:14 32.5 Normal
20220830 16:24 18:09 34.7 Normal, process delay
20220831 17:19 19:02 33.1 Normal, process delay
20220901 14:29 16:04 33.2 Normal
20220902 13:59 15:38 32.7 Normal

LST, local standard time.
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Appendix 3. Yongin ozonesonde measurement information, 2021

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20211023 10:30 12:06 31.0 Normal
20211023 14:43 16:24 32.8 Normal
20211024 09:12 10:40 31.3 Normal
20211024 15:42 17:21 33.0 Normal
20211106 09:31 11:06 32.5 Normal
20211106 14:31 16:28 33.0 Normal
20211113 10:07 11:42 32.0 Normal
20211114 15:05 16:46 32.6 Normal
20211114 10:17 11:56 31.1 Normal
20211106 13:25 15:29 33.6 Normal

LST, local standard time.
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Appendix 4. Yongin ozonesonde measurement information, 2022

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20220508 09:16 11:10 33.8 Normal
20220508 14:27 15:58 31.6 Normal
20220514 09:21 11:07 31.0 Normal
20220514 14:33 16:06 31.8 Normal
20220515 08:55 10:39 31.9 Normal
20220515 12:55 14:25 31.2 Normal
20220521 10:00 11:42 30.9 Normal
20220521 14:20 16:11 31.7 Normal
20220522 09:31 11:12 324 Normal
20220522 13:40 15:34 324 Normal
20220528 09:33 11:31 32.1 Normal
20220528 14:20 16:00 31.7 Normal
20220529 09:39 11:33 31.6 Normal
20220529 13:44 15:30 31.9 Normal
20220604 08:59 10:31 30.2 Normal
20220604 14:30 16:51 32.3 Normal
20220612 14:06 16:15 345 Normal

LST, local standard time.
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Appendix 5. Yongin ozonesonde measurement information, 2023

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20230805 09:47 12:20 33.0 Normal
20230805 15:45 18:17 33.6 Normal
20230812 09:44 11:44 33.7 Normal
20230812 15:07 17:08 33.1 Normal
20230813 09:30 11:18 33.5 Normal
20230813 14:47 16:44 33.5 Normal
20230819 09:18 10:53 32.0 Normal
20230819 15:29 17:27 34.2 Normal
20230820 09:10 10:57 32.8 Normal
20230820 14:08 15:49 31.4 Normal
20230826 09:41 11:29 322 Normal
20230826 14:11 15:43 32.2 Normal

LST, local standard time.
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Appendix 6. Yongin ozonesonde measurement information, 2024

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20240928 09:30 11:05 31.8 Normal
20240928 14:30 16:26 33.0 Normal
20240929 09:45 11:26 32.0 Normal
20240929 14:31 16:53 32.5 Normal
20241012 09:30 11:55 33.0 Normal
20241012 14:30 16:15 32.5 Normal
20241013 09:29 11:21 33.7 Normal
20241013 14:09 16:24 35.2 Normal
20241019 09:53 11:34 30.9 Normal
20241019 14:38 16:12 254 Signal loss
20241020 09:33 11:12 33.0 Normal
20241020 14:31 15:53 29.7 Normal

LST, local standard time.
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Appendix 7. Osan ozonesonde measurement information, 2022

Measurement date

Start time (LST, hh:mm) End time (LST, hh:mm) Maximum height (km) Status (issue)
(YYYYMMDD)
20220803 13:40 15:16 32.1 Normal
20220805 12:57 14:36 33.0 Normal
20220812 13:32 15:13 32.8 Normal
20220816 09:36 11:26 32.7 Normal
20220818 14:19 16:05 32.8 Normal
20220819 10:23 11:54 31.9 Normal
20220820 13:03 14:51 324 Normal
20220821 11:08 12:57 31.2 Normal
20220823 14:09 15:39 30.8 Normal
20220825 10:36 12:15 30.9 Normal
20220827 11:01 12:37 30.0 Normal

LST, local standard time.
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