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Model of a Period of 10 Days Rainfall in Korea

Eom, Ki Cheol
Sejong Data Research Institute, Director General, Suwon, Korea

ABSTRACT

This study focus on development of the model to estimate 10 days rainfall. The principle results are as follows: (1) The average
of 10 days rainfall for 70 districts was 48.27 mm during the last 30 years (1991 ~ 2020). (2) A model for estimating 10 days rainfall
was developed as a Gaussian function form (GAM) with the mean Nash-Sutcliffe coefficient (NSE) of 0.80 (3) GAM model

verification was "Very gooda, TGoods and TSatisfactorya, for 70 districts.
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Fig. 1. Average of 10 days rainfall during thirty years according to period (left :
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Table 1. The standard error (SE) of average 10 day

s rainfall during thirty years according to district and period

SE according to district

SE according to period

1.26 mm (18.4)

6.84 mm (100)
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Fig. 8. Measured and estimated 10 days rainfall according to Period by GAM for each district
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2] A5

ZTtH(Table 2).

Table 2. The coefficient of GAM model according to district

a3

spgo] o8] AHgE GAME] ZF x|

District a b Xo Yo
Sokcho 78.99 3.23 22.27 24.44
Cheolweon 132.44 223 21.30 21.55
Dongducheon 139.08 2.30 21.22 21.55
Paju 115.15 2.35 21.10 21.75
Daekwanryeong 101.82 3.56 22.15 24.07
Chuncheon 121.73 2.40 21.13 21.03
Gangreung 77.08 3.62 22.88 22.89
Donghae 66.00 4.05 22.78 17.77
Seoul 127.36 2.45 21.21 22.17
Incheon 96.50 2.60 21.23 20.09
Weongju 104.39 2.72 21.08 19.72
Suweon 113.51 2.43 21.12 21.54
Yeongweol 89.64 2.99 21.18 17.47
Chungju 85.98 3.04 21.30 18.52
Seosan 81.10 3.15 21.54 20.11
Uljin 55.29 4.03 22.62 18.75
Cheongju 83.90 3.15 21.30 18.79
Dacejeon 90.10 3.31 21.19 19.14
Chupungryeong 74.13 343 21.29 17.58
Andong 66.00 3.36 21.09 16.06
Sangju 74.55 3.42 21.30 17.26
Pohang 61.24 4.15 22.22 16.49
Gunsan 74.15 3.49 21.23 18.84
Ulsan 64.11 4.30 21.32 17.92
Changweon 78.37 391 20.75 24.40
Kwangju 89.38 3.27 21.37 19.72
Pusan 76.52 3.70 20.52 27.52
Mogpo 58.07 4.25 20.90 15.86
Yeosu 73.94 432 20.38 19.79
Gochang 77.17 3.16 21.71 19.21
Jinju 82.65 3.71 20.97 23.89
Yangpyeong 127.12 2.43 21.09 21.06
Icheon 105.68 2.58 21.19 21.58
Injae 99.78 2.67 21.26 18.50
Hongcheon 117.81 2.50 21.09 20.99
Taebaek 79.84 3.71 21.74 18.18
Jeongseon 95.05 1.51 19.69 27.30
Jeocheon 103.07 2.73 21.00 21.98
Boeun 89.51 3.19 21.17 19.08
Cheonan 88.27 3.08 21.58 17.71
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Table 2—-continue. The coefficient of GAM model according to district

District a b Xo Yo
Boryeong 71.49 3.40 21.67 18.89
Buyeo 81.69 3.36 21.22 20.59
Geumsan 85.38 323 20.98 18.89
Buan 73.60 3.36 21.26 19.21
Imsil 93.03 3.01 21.24 20.03
Jeongeup 81.64 3.28 21.44 20.13
Namweon 90.53 3.34 21.22 18.39
Jangsu 98.97 3.18 21.18 21.67
Yeongkwang 73.49 3.15 21.73 21.74
Kimhae 62.29 3.76 20.99 24.75
Sunchang 101.28 2.85 21.26 24.16
Yangsan 70.88 4.16 21.36 22.84
Jangheung 80.13 3.84 21.10 21.68
Haenam 63.47 4.13 21.11 18.54
Goheung 70.00 4.56 20.56 19.63
Hamyang 76.91 3.66 22.05 20.16
Bonghwa 78.20 3.22 2091 18.15
Yeongju 83.41 3.31 21.01 21.49
Munkyeong 85.48 3.13 20.96 21.03
Cheongsong 48.12 3.89 21.94 16.39
Yeongdeok 53.67 3.87 22.20 18.80
Yeuseong 65.18 3.40 21.33 14.97
Gumi 69.93 3.58 21.52 15.58
Yeongcheon 66.06 3.70 21.29 14.87
Keochang 83.17 3.62 21.27 16.89
Hapcheon 85.11 3.61 21.30 16.43
Milyang 71.26 3.75 20.88 17.58
Sancheong 100.10 3.63 21.54 20.39
Daegu 68.85 3.74 21.44 13.52
Jeonju 87.83 3.12 21.03 19.23

*ar AE AL, b WSME AL, Xo: AHG AI719 A, Yo HH B A%

3.4. GAMEYS #AZ

GAM 239 2198 ZHYAGFR)= BT 0.80 olFe.
=2 e o4 Q= AE EQlth

A9 NSE g & W, "Very goody= 55 A¥,
TGood = 8 A9, TSatisfactory;= 7 A|Fo g E AL
A A9 70 A9 BT TSatisfactory, OJACE TEhE|of
GAM X -2 ¢ A&gt Hgo|ztal It th(Table 3).
GAMSQ] R® 32 53} Aoty 9T #4299 73

2 0.83 ~ 0.922 UERD Hussain (2022)9] Ao} G-AS}
Rom LY AT FHEFY BF 0.9=
Bt Eom (20212)9] AatEth= Wolth 3L £ A9
<3 4 NSE 32, A5 B¥ 250 tfgh NSE o]
0.53~0.612 YERE Eom (2021¢)2] A3+ 9 EoFH 3}
g ALY 2P TFM, FEM, EFMO] H§ 7217t
0.51 ~0.82, 0.32 ~0.70, 0.78 ~ 0.912 YEL Eom
(2021b)9] ZAItHET} ¥ E9tTh
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Table 3. The determination coefficient (R*>) and NSE

District R? NSE District R’ NSE
Sokcho 0.919** 0.92 Jeongseon 0.661%* 0.66
Cheolweon 0.935%* 0.94 Jeocheon 0.890** 0.89
Dongducheon 0.937** 0.94 Boeun 0.869** 0.87
Paju 0.913%* 091 Cheonan 0.898** 0.90
Daekwanryeong 0.870%* 0.87 Boryeong 0.792%* 0.79
Chuncheon 0.929** 0.93 Buyeo 0.845%* 0.85
Gangreung 0.840%** 0.84 Geumsan 0.834** 0.83
Donghae 0.792%* 0.79 Buan 0.764** 0.76
Seoul 0.932%* 0.93 Imsil 0.863** 0.86
Incheon 0.913** 0.91 Jeongeup 0.777** 0.78
Weongju 0.910%** 0.91 Namweon 0.795** 0.79
Suweon 0.927** 0.93 Jangsu 0.827** 0.83
Yeongweol 0.895%** 0.90 Yeongkwang 0.691** 0.69
Chungju 0.882%* 0.88 Kimhae 0.561** 0.56
Seosan 0.860** 0.86 Sunchang 0.753** 0.75
Uljin 0.820** 0.82 Yangsan 0.543%* 0.54
Cheongju 0.902%** 0.90 Jangheung 0.715%* 0.72
Daejeon 0.884%* 0.88 Haenam 0.696** 0.70
Chupungryeong 0.807** 0.81 Goheung 0.636** 0.64
Andong 0.838** 0.84 Hamyang 0.562** 0.56
Sangju 0.718** 0.72 Bonghwa 0.846** 0.85
Pohang 0.795** 0.80 Yeongju 0.796** 0.80
Gunsan 0.743** 0.74 Munkyeong 0.865** 0.87
Ulsan 0.786%** 0.79 Cheongsong 0.600** 0.60
Changweon 0.746%* 0.75 Yeongdeok 0.819** 0.82
Kwangju 0.785%* 0.78 Yeuseong 0.839** 0.84
Pusan 0.757** 0.76 Gumi 0.761%** 0.76
Mogpo 0.626%* 0.63 Yeongcheon 0.788** 0.79
Yeosu 0.704** 0.70 Keochang 0.783** 0.78
Gochang 0.619%* 0.62 Hapcheon 0.774%* 0.77
Jinju 0.737** 0.74 Milyang 0.794** 0.79
Yangpyeong 0.937** 0.94 Sancheong 0.774** 0.77
Icheon 0.912** 091 Daegu 0.801** 0.80
Injae 0.912** 091 Jeonju 0.880** 0.88
Hongcheon 0.907** 0.91
Tacback 0.813%* 0.81 Average 08607 080

r

A

35. Pk H 3x0 ME =8 -8 By 24

HI

BAEX) A=) e &8 Hat FrF(Average),
A ZF4FMinimum), o 734FF(Maximum), Range,
BZHA(Sand. Dev) 2 CVe] 4wy 42 27t 4
(6) ~ A (1)} Zom, HIFF2 Fig. 99+ &t
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