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Abstract

The possible experimental time for cloud seeding was analyzed in South Korea. Rain gauge and radar precipitation data
collected from September 2017 to August 2022 in from the three main target stations of cloud seeding experimentation
(Daegwallyeong, Seoul, and Boryeong) were analyzed. In this study, the assumption that rainfall and cloud enhancement
originating from the atmospheric updraft is a necessary condition for the cloud seeding experiment was applied. First, monthly
and seasonal means of the precipitation duration and frequency were analyzed and cloud seeding experiments performed in the
past were also reanalyzed. Results of analysis indicated that the experiments were possible during a monthly average of 7,025
minutes (117 times) in Daegwallyeong, 4,849 minutes (81 times) in Seoul, and 5,558 minutes (93 times) in Boryeong, if
experimental limitations such as the insufficient availability of aircraft is not considered. The seasonal average results
showed that the possible experimental time is the highest in summer at all three stations, which seems to be owing to the
highest precipitable water in this period. Using the radar-converted precipitation data, the cloud seeding experiments were
shown to be possible for 970-1,406 hours (11-16%) per year in these three regions in South Korea. This long possible
experimental time suggests that longer duration, more than the previous period of 1 hour, cloud seeding experiments are
available, and can contribute to achieving a large accumulated amount of enhanced rainfall.
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Fig. 1. Location of three target areas in this study. BRY is
Boryeong station, and DGW is Daegwanryeong
station. The yellow shade represents area of Seoul,
and the blue shade represents Boryeong-Dam

basin.
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Fig. 2. Time series of daily precipitation in three target stations. (a) Daegwanryeong, (b) Seoul, (c) Boryeong.
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2017~20229 F3t2 9 ol 9 24 A4 A5 o83 15 &5 A¥ 7He AR 24
Table 1. Experiment cases of cloud seeding
Date Seeding Time (min) Goal Date Seeding Time (min) Goal

2017.11.28. 16:56~18:00 64 A 2020.05.15. 12:43~13:05 22 B
2017.12.02. 15:29~16:40 71 A 2020.09.25. 09:54~10:32 38 C
2017.12.03. 16:22~17:17 55 A 2020.10.22. 11:00~13:00 60 D
2018.01.30. 17:09~18:01 42 A 2020.11.01. 11:26~12:20 54 D
2018.03.21. 16:07~17:14 57 A 2020.11.01. 15:33~16:29 56 D
2018.03.29. 12:00~12:56 56 A 2020.11.06. 15:02~16:24 82 C
2018.09.19. 15:26~16:05 39 A 2020.11.19. 11:11~11:30 19 C
2018.10.04. 13:01~13:44 43 A 2021.01.28. 08:26~09:06 40 D
2018.10.17. 11:33~12:47 64 A 2021.02.26. 11:44~12:34 40 C
2018.10.18. 11:31~12:41 70 A 2021.02.26. 15:22~16:09 47 C
2018.11.07. 12:00~12:51 51 A 2021.03.04. 16:05~16:48 43 B
2018.11.21. 11:50~12:32 42 A 2021.03.20. 14:07~14:40 33 C
2018.12.03. 13:22~14:05 43 A 2021.03.27. 16:08~16:30 22 B
2018.12.04. 10:56~11:33 37 A 2021.04.03. 12:19~12:55 36 B
2018.12.11. 11:14~12:05 51 A 2021.04.12. 16:42~17:13 31 B
2019.01.25. 10:13~11:01 48 A 2021.04.16. 08:24~09:16 52 D
2019.04.10. 11:40~12:30 50 A 2021.04.30. 11:03~11:25 22 C
2019.06.27. 10:38~11:22 44 A 2021.05.15. 10:06~10:24 18 D
2019.06.28. 14:58~16:13 75 A 2021.05.16. 14:03~14:43 40 C
2019.08.27. 11:31~11:58 27 A 2021.10.06. 10:19~10:38 19 C
2019.10.24. 13:23~13:53 30 A 2021.10.06. 16:12~16:44 32 C
2019.11.24. 14:26~15:08 42 A 2021.10.07. 09:23~09:39 16 B
2019.11.25. 11:02~11:37 35 A 2021.10.07. 17:28~18:02 34 C
2019.11.28. 11:24~11:48 24 A 2021.10.15. 14:21~15:11 50 C
2019.12.01. 11:08~11:28 20 A 2021.11.23. 10:00~11:14 74 B
2019.12.02. 12:00~12:16 16 A 2021.11.30. 09:15~09:47 32 D
2019.12.03. 12:15~12:30 15 A 2021.11.30. 14:22~15:02 40 D
2019.12.07. 11:54~12:06 12 A 2021.12.07. 13:06~13:58 52 C
2019.12.17. 11:52~12:24 32 A 2021.12.14. 09:29~10:41 72 D
2019.12.18. 13:24~13:30 6 A 2021.12.14. 13:40~14:30 50 D
2020.01.06. 16:42~17:07 25 D 2022.01.25. 12:42~13:32 50 C
2020.01.08. 11:46~12:01 15 B 2022.02.14. 10:50~11:14 24 C
2020.01.11. 10:24~10:42 18 B 2022.02.14. 15:04~15:40 36 C
2020.01.15. 12:55~13:12 17 B 2022.03.04. 14:04~15:00 56 D
2020.01.17. 12:52~13:05 13 C 2022.03.07. 16:53~18:33 110 C
2020.01.19. 10:38~10:48 10 B 2022.03.12. 17:11~18:09 58 C
2020.01.29. 12:18~12:27 9 C 2022.03.13. 11:43~13:21 98 C
2020.01.30. 11:58~12:09 11 C 2022.03.14. 15:57~16:44 47 C
2020.03.27. 10:59~11:11 12 C 2022.03.30. 14:07~14:57 50 B
2020.04.10. 15:06~15:45 39 C 2022.04.13. 09:43~10:26 43 C
2020.04.17. 10:39~11:15 36 B 2022.04.13. 14:39~15:02 23 C
2020.04.27. 13:51~14:10 19 C 2022.06.15. 15:22~16:00 38 C
2020.05.09. 11:10~11:26 16 B

(A: Enhance rainfall, B: Drought mitigation, C: Forest-fire prevention, D: Dust reduction)
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Fig. 4. Example of rainfall duration decision. (a) Event 1 (2017.9.11), (b) Event 2 (2018.2.23), and (c) Event 3 (2018.5.30.).
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Table 2. Estimation of monthly total experimental times and number of experiments in cloud seeding experiment for the

rain gauge and radar data of the three stations

Daegwanryeong

Seoul Boryeong

Gauge Radar Gauge

Radar Gauge Radar

Month Experimental  Number of Experiment Number of Experimental Number of Experimental Number of Experimental Number of Experimental Number of
Time  Experiment alTime Experiment Time  Experiment

Time  Experiment  Time  Experiment  Time  Experiment

(min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.)

1 1455 24 6475 108 1532 26 3374 56 1755 29 5754 96
2 1272 21 4185 70 1377 23 2665 44 2118 35 4580 76
3 3678 61 6352 106 2530 42 4122 69 2208 37 3864 64
4 3462 58 5474 91 2750 46 3899 65 2705 45 3816 64
5 4653 78 6288 105 4692 78 4842 81 3374 56 4683 78

6 5336 89 8830 147 3840 64 4320 72 3619 60 5670 95
7 7290 122 8680 145 6264 104 6536 109 4815 80 8532 142
8 9156 153 13356 223 6666 111 12636 211 5640 94 9625 160
9 8192 137 12070 201 3432 57 5176 86 2285 38 6246 104
10 4020 67 4760 79 2130 36 5588 93 2835 47 3624 60
11 1848 31 4128 69 2168 36 2785 46 2465 41 5135 86
12 684 11 3696 62 1275 21 2250 38 1974 33 5168 86
Total 51046 852 84294 1406 38656 644 58193 970 35793 595 66697 1111
Average 4254 71 7025 117 3221 54 4849 81 2983 50 5558 93

Table 3. Estimation of seasonal total experimental times and number of experiments in cloud seeding experiment for the rain

gauge and radar data of the three stations

Daegwanryeong

Seoul Boryeong

Gauge Radar Gauge

Radar Gauge Radar

Season Experimental Number of Experimental Number of Experimental Number of Experimental Number of Experimental Number of Experimental Number of

Time  Experiment  Time  Experiment  Time  Experiment

Time  Experiment  Time  Experiment  Time  Experiment

(min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.) (min) (freq.)
Spring 3941 66 6296 105 3120 52 4068 68 2585 43 4557 76
Summer 7270 121 10626 177 5553 93 7290 122 4680 78 8244 137
Autumn 4668 78 6728 112 2600 43 4528 75 2510 42 5274 88
Winter 1272 21 4482 75 1388 23 2772 46 1950 33 5439 91
Total 17151 286 28132 469 12661 211 18658 311 11725 196 23514 392
Average 4288 72 7033 117 3165 53 4665 78 2931 49 5879 98
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