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Comparative Assessment of a Method for Extraction of TC-induced
Rainfall Affecting the Korean Peninsula
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Abstract

Strong winds and heavy rainfall from tropical cyclones (TCs) that occur in the Northwestern Pacific cause
significant human and material damage to the Korean peninsula and East Asia. Hence, it is important to establish
early warning systems and conduct preparedness activities in advance of a TC. This study suggests a technique
to extract the value of uniform TC-induced rainfall considering the TC track and TC size. To validate our technique,
we compare it to existing TC rainfall techniques using the spatial domain. To determine the TC size required for
extracting TC-induced rainfall, this research analyzed the mean of TC-induced rainfall by TC size (1973-2012).
As a result of this analysis, the maximum amount of mean of TC-induced rainfall was found for a TC with a radius
of 700 km. Other techniques have limitations which this new technique addresses; it can extract TC-induced
rainfall in each administrative area and minimize systematic biases of other extraction methods. The result of
this study can be utilized in the preparation of rainfall forecasts, designing hydraulic structures, and predicting
landslide and debris flows using TC-induced rainfall and downpours.
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Table 1. 60 Weather Stations in Korea Used in This Study

No D Name La(?f\‘;)de Lor(lfglde No| ID Name La('ﬁ,llt\%de Loﬁfg;lde

1 90 Sokcho 38.25 128.57 31 201 Ganghwa 37.70 126.45

2 100 Daegwallyeong 37.68 128.77 32 202 Yangpyeong | 37.48 1275

3 101 Chuncheon 37.90 127.73 33 203 Icheon 37.27 127.48

4 105 Gangneung 37.75 128.90 34 211 Inje 38.05 128.17

5 108 Seoul 37.57 126.97 35 212 Hongcheon 37.68 127.88

6 112 Incheon 37.47 126.63 36 221 Jecheon 37.15 128.20

7 114 Wonju 37.33 127.95 37 226 Boeun 36.48 127.73

8 115 Ulleungdo 37.48 130.90 38 232 Cheonan 36.78 127.12

9 119 Suwon 37.27 126.98 39 235 Boryeong 36.32 126.57

10 127 Chungju 36.97 127.95 40 236 Buyeo 36.27 126.92

11 129 Seosan 36.77 126.50 41 238 Geumsan 36.10 127.48

12 130 Uljin 36.98 129.42 42 243 Buan 35.73 126.72

13 131 Cheongju 36.63 127.45 43 244 Imsil 35.62 127.28

14 133 Daejeon 36.37 127.37 44 245 Jeongeup 35.57 126.87

15 135 Chupungnyeong 36.22 128.00 45 247 Namwon 35.40 127.33

16 138 Pohang 36.03 129.38 46 260 Jangheung 34.68 126.92

17 140 Gunsan 36.00 126.75 47 261 Haenam 34.55 126.57

18 143 Daegu 35.88 128.62 48 262 Goheung 34.62 127.28

19 146 Jeonju 35.82 127.15 49 272 Yeongju 36.87 128.52

20 152 Ulsan 35.55 129.32 50 273 Mungyeong | 36.62 128.15

21 156 Gwangju 35.17 126.90 51 277 Yeongdeok | 36.53 129.42

22 159 Busan 35.10 129.03 52 278 Uiseong 36.35 128.68

23 162 Tongyeong 34.85 128.43 53 279 Gumi 36.13 128.32

24 165 Mokpo 34.82 126.38 54 281 Yeongcheon | 35.97 128.95

25 168 Yeosu 34.73 127.75 55 284 Geochang 35.67 127.92

26 170 Wando 34.40 126.70 56 285 Hapcheon 35.57 128.17

27 184 Jeju 33.52 126.53 57 288 Miryang 35.48 128.75

28 188 Seongsan 33.38 126.88 58 289 Sancheong 35.42 127.88

29 189 Seogwipo 33.25 126.57 59 294 Geoje 34.88 128.60

30 192 Jinju 35.20 128.12 60 295 Namhae 34.82 127.93
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Fig. 5. TC-induced Annual Maximum Rainfall (mm) by Durations (TC radius: 700 km); (a) Rainfall Duration
(1 hr), (b) Rainfall Duration (24 hr)
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Table 2. Comparison of Extracted TC-induced Rainfall (mm)

e Station D £ peind

Case 1(D) Case 2(©®@) (20

Gangneung 105 795.0 856.0 -61.0

RUSA Daegwallyeong 100 601.5 697.0 -95.5

(0215) Goheung 262 353.0 409.5 -56.5

Seongsan 188 64.5 136.5 =72.0

Ulleungdo 115 259.7 258.7 1.0

Uljin 130 176.5 176.5 0.0

A(gﬂg? Mokpo 165 399.9 405.8 -59

Jangheung 260 579.9 583.4 -3.5

Jeju 184 75.9 355.8 -279.9

Pohang 138 426.6 495.1 -68.5

Seongsan 188 355 102.5 -67.0

YANNI Yeosu 168 84.5 139.2 -54.7

(9809) Sancheong 289 224.0 346.0 -122.0

Goheung 262 172.0 293.0 -121.0

Daegu 143 204.6 225.8 -21.2

Daegwallyeong 100 280.3 280.3 0.0

Uljin 130 302.0 302.0 0.0

GI(49A111)23)( S Pohang 138 315.6 3479 -32.3

Ulsan 152 417.8 461.1 -43.3

Busan 159 439.0 460.9 -21.9

Jeju 184 300.2 421.0 -120.8

NARI Seongsan 188 79.0 2185 -139.5

(0711) Goheung 262 238.5 239.0 -0.5

Namhae 295 84.0 91.5 -75
9112)+= F3K13Y), &AM (152)° Z2+2F 43.3 mm, 32.3 E]% RUSA (0215)% BjZ©] gt=e} vlus] 7h7k¢- B
mm, B& NARI (0711)+= “3:H183), #2173 (184) el 2+ AT HEow Hojde| w} ElFHAAITY S
7} 1395 mm, 1208 mme| zto]lS Bvh BfE7d-5-%F Holgol e &7stal gbieo] B8 et
zfol7} go] WA= A4 TEH 5 O QFollA Ao] e FHA A Frelxl xfo]7F YERdS €l
=gk ke o] Fnk=o] Sfbr) 1ol f1AFel wh sk3ith Bl AGNES (8118)%= Hite 57290l Case
2t BF A1 el BiEo] 50197] A3 Blojd & 19] EfF7-9-o] =LAl A EHA=T, ol HEe] B2
o] B FA-g-=Fol FAIHel whet Eﬁv%‘%%@% A 57 £ aEElE o e BlF AT ol BEo] g
= ob7lste] BT Tl ApolE Bs #e How o Mee] gl wet Case 1 71 544
Atk B5o] frakgh 9ol opd s.9-9<lo] thE 597 &
Fig. 7 gteo)] B 455 570 © g Zo® vERith BlE YANNI (9809)+= $Hite B
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