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A Root Cause Analysis for Drought in Taeback City, Kangwon-do in 2008
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Abstract

Recently, there have been flood damages due to the climate change and the flash flood continuously in Korea and there are
several flood disaster mitigation plans that are normally most of management plan for water related disasters even though drought
disasters are as important as flood disasters. In this study, it is underlined that the research on solution of water shortness due
to the drought disasters is currently required since the frequency of drought damage is not very many but continuously increasing.
There was big drought damage in TaeBaek City of Kangwon province due to the serious lack of water during autumn, 2008 to
spring, 2009. This study therefore analyses the characteristics of hydrometeorological conditions by rainfall frequency analysis
and the operations of Gwangdong dam that is a source of multi—regional water supply by analysing water demand.

As results of study, there was a drought with 20 years returning period which is not really available to fill the reservoir as usual
and which could only filled 52% of reservoir. The rainfall during the dry season was less than normal, however, the water demand
from the TaeBaek City was higher than normal. As researching several reasons of water shortness including the reasons described
above, this study might be useful for drought mitigation plan.

Key words : Drought disaster, Lack of water, Hydro—meterological characteristics
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Table 3. Ef8fZtEA X|SHA|ZHH 22 X2 AL
(&% - mm)

37| =n 5 XH7|2H0HE)
=2 =
| s 1 2 3 6 9 12 15 18 21 24
1 [240] 98| 05 97 176 1202 | 2767 | 7469 | 8979 | 9782 | 13047 | 21229
2 | 120|917 | 08 14.3 20.1 1380 | 3575 | 9127 | 10040 | 11684 | 14245 | 21822
3 | 80 | 875 2f 15.2 25 1309 | 3504 | 9190 | 1033.1 | 12487 | 14824 | 2197.3
4 | 60 | 83| 22 16.2 354 1516 | 3964 | 954.1 | 10926 | 1297.2 | 15025 | 23088
5 | 48 [ 792 | 26 185 39.7 1526 | 4082 | 10002 | 10968 | 13105 | 1680.6 | 2409.2
6 | 40 | 750 | 30 19.2 430 160.1 | 4210 | 10047 | 11189 | 13286 | 17223 | 24485
7 | 34 | 708 | 33 19.8 432 1669 | 4279 | 10458 | 1179.1 | 13444 | 17724 | 2597.8
8 | 30 | 667 | 35 243 432 1716 | 4410 | 12152 | 12710 | 17574 | 20289 | 2607.5
9 | 27 | 625 | 39 24.9 445 1802 | 4964 | 12173 | 16785 | 18133 | 20963 | 30355
10 | 24 | 583 | 56 252 47 1988 | 5130 | 12800 | 1705.1 | 19865 | 2279 0.0
1| 22 |542| 62 259 499 | 2154 | 5354 | 12856 | 17413 | 20672 | 23605 | 00
12 | 20 |50 | 63 269 537 | 2197 | 5427 | 12869 | 18296 | 25367 | 00 0.0
13 | 18 | 458 | 64 289 543 | 2206 | 5572 | 12995 | 2035.1 0.0 0.0 0.0
14 | 17 |47 | 66 295 573 | 2214 | 5735 | 1327 | 21917 | 00 0.0 0.0
15 | 16 |375| 74 30.4 667 | 2215 | 5763 | 13584 | 00 0.0 0.0 0.0
6 | 15 [333| 79 31.0 705 | 2218 | 5921 | 14169 | 00 0.0 0.0 0.0
17 | 14 | 292 | 80 320 720 | 2313 | 6236 | 14768 | 00 0.0 0.0 0.0
18 | 13 250 81 33.1 757 | 2811 | 6209 | 14872 | 00 0.0 0.0 0.0
19 | 13 |208| 85 363 773 | 3162 | 6507 0.0 0.0 0.0 0.0 0.0
20 | 12 | 167 | 96 374 783 | 3219 | 7073 0.0 00 0.0 0.0 0.0
21 | 1.1 | 125 | 97 375 892 | 3288 | 7752 0.0 00 0.0 0.0 0.0
2 | 1.1 ] 83 98 377 895 | 3960 | 792 0.0 00 0.0 0.0 0.0
23 | 10 | 42 | 100 385 117.1 | 3992 | 8075 00 0.0 0.0 0.0 0.0
24 | 10 | 00 | 104 405 127.1 | 5800 0.0 0.0 0.0 0.0 0.0 0.0
CO0DMESS OF FIT TEST
K-S TEST ] CHI-SQUARE TEST
K-35 REHARK REMARK | CHI-SQUARE  HO.OF CLASS NO.OF DEGREE REMARK REMARK CHI-TEST CHI-TEST
1% 5% ] INTERUAL FREEDOH 1% 5% 1% 5%
MORHMAL{2P) 111361 0LK. 0.K. | 5.7500000 7 4 0.K. 0.K. 16.80 12.68
LOG-NORHAL{2P) 1789437 0.K. 0.K. | 20.3333333 7 1 NO. NO. 16.80 12.68
LOG-HORHAL{3P) 1248128 0.K.  0.K. | 7.50808000 7 3 0.K. D.K. 15.18 11.16
GAMHA(2P) 147009 0.K. 0.K. | G5.7508080 7 I 0.K. D.K. 16.80 12.68
PEARSON TYPE-3({3P) .1239938 0.K. 0.K. | 6.3333333 7 3 0.K. 0.K. 15.18 11.18
LOG-PEARSON TYPE-3(3P) . 6864997 0.K. 0.K. | 3.4166667 7 3 0.K. 0.K. 15.18 11.18
GUMBEL{2P) .1438802 0.K. 0.K. | 5.75808888 7 4 0.K. 0.K. 16.88 12.68
GENERALIZED EXTREME(3P) 1167608 0.K. 0.K. | 6.3333333 7 3 0.K. 0.K. 15.18 11.18
WAKEBY{5P) 0730946 0.K. 0.K. | 5.1666667 7 1 0.K. D.K. 11.38 7.H1
Fig. 1. L-Moment&oil cist Met: AN 2o}
som, 2w Anks o At Hgy Ay (Chi's squre) ko] 718 2HA Uebd Wakeby 23 =9
= o] 8313 E |, Fig 1014 ekt ukel o] Ffo] Ao o] 7Fg Aget Aow wdE ek
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Table 4. Z2XI£7|2Hd RIT Zeat AxHAD
(2] © mm)
X Ed7| 2K )
X127 1248 ° > ~ X >
1 6.2 26 . 06 04 0.1
2 278 18.8 146 114 10.1 838
3 545 82 303 215 17.0 125
6 209.0 156.6 139.3 130.0 1269 124.3
9 531.4 4103 348.1 3059 2895 2754
12 1203.7 9%6.5 831.3 136.8 814.3 7575
15 1325.6 1008.3 9196 877.6 8639 853.1
18 14433 1152.0 1074.7 1038.7 1027.0 1017.7
21 17327 1420.0 1327.4 1282.8 1268.1 1256.4
24 2350.8 2183.3 21465 2127.2 21209 21157
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& W, 20089% F5719] A sl 9= oF 1.3m
7¥e] 52917} B frA1 o] 1,057,800 84 o]
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Table 5. Catx|y gy Zt2ko| {0HE @ 290 2008 29
(F9] © mm)
14 2 3¢ 44 5¢ 6¢ 74 8e 9g 10€ 11 12¢
104 Z2<2F | 3158 | 3241 53.6 100.1 99.2 165.05 | 28945 | 32169 | 27185 | 58.15 | 37.76 14.72
2008 AL | 65.60 2.1 59.4 63.0 56.1 1503 | 2640 | 2014 477 24.0 10.4 155
(mm) TTEEE BT W00 TR
350
A
300
250 /f \\
200 \\
150 /
100 = :/ \ \
50 ..:V'A\/ L
a T T T T T T T T T T T — 1
18 28 38 4 = 62 7= = o2 108 118 128
Fig. 6. CHAMX|do| 10HH 7+ 22t 20084 22k |
Table 6. CHANX|Y &y Zb2ke| 200142 2008 &Y 22 Hlw
(F4] : mm)
19 2 3 4 58 6 78 8 =} 108 114 124
2001 Z<2F 372 582 235 20.0 27.0 1825 | 179.0 405 131.0 | 1125 155 230
2008 AL ZF | 65.60 2.1 59.4 63.0 56.1 1503 | 2640 | 2014 477 24.0 104 155
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46%=E e} T2 =97 A7 FEAE & uth = 9o E2A B ¥ a8 WEe Qo A
gluiz]ed o] Z-9- 20 o # = ARE oF 50%01 (20089) & FF52 1,330% 53 Eo|x|wt AA| 7P A
ARk ) oM, A 1980 A x| o] gkt A} I JAE ol AR EHE 2 B3 4399 3H E
do sl At A3|9F o] Wol EHE o] glof o] (38.7%) o 13 on, 2-g5 = Algr|olA A 38
23t EZo] #E w95 o] A= T8 ol T = = 59 o9 5291 6 Bo] WIS EHS B3 v
skt o dulE 1 Qe AAolth e FrsS AR
O] Ht F58R1 22%= FIATIH Eo| oF 647163 Eo)
A HA] Aele] o s PR A Fig 87 2 Aok Aow et
Table 7. EfHiX|e AMSE HIE FHAIRY S48 F48
——
20074 MEE HIE%) Al _g%f( =) [SE2(%) E52(%)
M= %1 1,585,600,000 793 14.0
zels 845 137,104,133 65.9 22
EfEHA| 98.0 4,622,162 394 460
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