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Meteorological Conditions for the Cloud Seeding Experiment by Aircraft
in Korea
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Abstract

In this study, we investigated the optimal meteorological conditions for cloud seeding using aircraft over the Korean Peninsula. The
weather conditions were analyzed using various data sources such as a weather chart, upper air observation, aircraft observation, and a
numerical model for cloud seeding experiments conducted from 2018 to 2019 by the National Institute of Meteorological Sciences, Korea
Meteorological Administration. Cloud seeding experiments were performed in the seasons of autumn (37.0%) and winter (40.7%) in the
West Sea and Gangwon-do. Silver iodide (70.4%) and calcium chloride (29.6%) were used as cloud seeding materials for the
experiments. The cloud seeding experiments used silver iodide in cold clouds. Aircraft observation revealed relatively low temperatures,
low liquid water content, and strong wind speeds in clouds with a weak updraft. In warm clouds, the cloud seeding experiments used
calcium chloride. Observations included relatively high temperatures, high liquid water content, and weak wind speeds in clouds with a
weak updraft. Based upon these results, we determined the comprehensive meteorological conditions for cloud seeding experiments
using aircraft over the Korean Peninsula. The understanding of optimal weather conditions for cloud seeding gained from this study
provide information critical for performing successful cloud seeding and rain enhancement.
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Table 1. Cases of cloud seeing experiment using aircraft from 2018 to 2019

No. Date & Time Experimental region Flare type
1 2018.01.30. 17:09~18:01 Gangwon-do Agl
2 2018.03.21. 16:07~17:14 Gangwon-do Agl
3 2018.03.29. 12:00~12:56 Gangwon-do CaCl,
4 2018.09.19. 15:26~16:05 Gangwon-do CaCl,
5 2018.10.04. 13:01~13:44 Gangwon-do CaCl,
6 2018.10.17. 11:33~12:47 Gangwon-do Agl
7 2018.10.18. 11:31~12:41 Gangwon-do Agl
8 2018.11.07. 11:59~12:51 Gangwon-do Agl
9 2018.11.21. 11:50~12:32 Gangwon-do Agl
10 2018.12.03. 13:22~14:06 Gangwon-do CaCl,
11 2018.12.04. 10:56~11:34 Gangwon-do Agl
12 2018.12.11. 11:14~12:06 Gangwon-do Agl
13 2019.01.25. 10:13~11:01 West sea Agl
14 2019.04.10. 11:40~12:30 Gangwon-do Agl
15 2019.06.27. 10:38~11:22 Gangwon-do CaCl
16 2019.06.28. 14:58 ~15:59 Gangwon-do CaCl
17 2019.08.27. 11:31~11:58 West sea CaCl
18 2019.10.24. 13:23~13:53 Gangwon-do Agl
19 2019.11.24. 14:28~15:08 West sea Agl
20 2019.11.25. 11:02~11:37 Gangwon-do Agl
21 2019.11.28. 11:24~11:52 Gangwon-do Agl
22 2019.12.01. 11:08~11:32 West sea Agl
23 2019.12.02. 12:00~12:16 West sea Agl
24 2019.12.03. 12:14~12:31 West sea Agl
25 2019.12.07. 11:54~12:07 West sea Agl
26 2019.12.17. 11:52~12:25 West sea CaCl
27 2019.12.18 13:24~13:30 East sea Agl
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Fig. 1. The map of flight routes for cloud seeding by NARA
from 2018 to 2019 over Korea.
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Fig. 2. The season of total cloud seeding experiment.
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E 52 350 BRS Halor, ole AFo] gl Y
oA WEstAY o F3t 5 R 3] theoR

o= AR, o] WhAkE, TRl ¥k 52 7|
FcH(Cha et al., 2019).
e 2= B toflA] EAJg 20185 E] 201917}
A Q157 e A, dlold] vikE, 5
A §is} Aafolek. SHEE( 1)= Hlold RkE, 5
A} wiste] Z71E oJulgit}. ol FEA o= ws)
o] QTS Ag o] anks ERIE 4= 9irk
Fig. 10 Q1379 A3 2] aneRl-n|gRIE&R, (a)
ZA, (b) AR, (c) A Bl &S YERHCE Q137
o] gElR] ojf= A9 Hof| vlal AF Fo] A,
gloje] WhAkE, 183l 5 JRke] T AL Vel
2 3 H(Cha et al., 2019). A A4 el
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Table 2. Same as table 1 but for results of cloud seeing experiment

Rain amount

No. Date & Time (mm) Reflectivity Clouddroplet
1 2018.01.30. 17:09~18:01 0.1 1 i
2 2018.03.21. 16:07~17:14 1.2 - 1
3 2018.03.29. 12:00~12:56 0.0 - -
4 2018.09.19. 15:26~16:05 0.5 1 T
5 2018.10.04. 13:01 ~13:44 0.5 1 -
6 2018.10.17. 11:33~12:47 0.5 1 -
7 2018.10.18. 11:31~12:41 0.5 1 i)
8 2018.11.07. 11:59~12:51 1.0 1 i
9 2018.11.21. 11:50~12:32 0.0 - -
10 2018.12.03. 13:22~14:06 1.5 1 T
11 2018.12.04. 10:56~11:34 0.0 - -
12 2018.12.11. 11:14~12:06 1.0 1 T
13 2019.01.25. 10:13~11:01 0.0 1 T
14 2019.04.10. 11:40~12:30 0.1 1 T
15 2019.06.27. 10:38~11:22 3.5 1 1
16 2019.06.28. 14:58 ~15:59 0.0 - 1
17 2019.08.27. 11:31~11:58 0.0 - 1
18 2019.10.24. 13:23~13:53 0.1 1 T
19 2019.11.24. 14:28~15:08 1.0 1 T
20 2019.11.25. 11:02~11:37 1.0 1 T
21 2019.11.28. 11:24~11:52 0.1 1 T
22 2019.12.01. 11:08~11:32 0.3 1 1
23 2019.12.02. 12:00~12:16 0.5 1 1
24 2019.12.03. 12:14~12:31 3.0 1 i
25 2019.12.07. 11:54~12:07 0.0 - 1
26 2019.12.17. 11:52~12:25 0.0 - 1
27 2019.12.18 13:24~13:30 0.5 1 T

ANERIEE E 10.0%, 015 5.0%, 7F& 45.0%, AL Ho] 7Fsqr] wjiEo R sk 2 Avfofas ZA
40.0%, FIBRIEL: - 14.3%, on]é 28.6%, 7 FOR 74.1%2] ANERIES V=310 gt 7

4
14.3%, A% 42.8% Uehdeh Alohd SHSlRlee Aol g aEAle] AEA0R o]RolHe s
I 70.0%, A3l 25.0%, 53l 5.0%, avpujele  Bkelsk4= itk

2 ZHAE 42.9%, 13 42.9%, ZA7IE 14.2%2 ekt B RS Bajo] Qlgrke gl A ), 15
ok A, Aopd EmEiolusiel Auel i Tkt B2, FINE 5 R ARE o83 /R
AR B o) UBUS AR 4 AieRlES  Aoisle ol B Bl US YBAE X
0 242 ST 4 Ik o= AUE GOl h LR Al BES g 4 it B3
23 AW AP TES BER ABS 4T, Do W= 79 K3 vf 7kt AL Aot
R gy 5 FERUSYo] Tulsle] AF0l E 91U M) 4P TES FES Agl ALBHE
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Fig. 10. The effect and no effect by cloud seeding experiment in (a) total, (b) seasonal, and (c) regional results.
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