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ABSTRACT

Recently, flood damage has been increasing in Korea due to frequent local torrential rains caused by abnormal weather conditions.
According to the calculation of the recurrence period of torrential rain that occurred in North Chungcheong Province on July 16, 2017, it
was estimated that the rainfall frequency in the upper are of Goessan Dam was around 1,524 years, and the highest level of Goesan Dam
rose to EL.137.60 meters, leaving only 5 cm of margin until the height of the dam floor (EL.137.65 meters). The Goesan Dam, which
operated for 62 years since 1957, needs to be prepared to cope with the increase of floodgate volume in the basin, the development of a
single purpose dam for power generation only, and there are no measurement facilities for flood control, so efficient operation methods are
needed to secure the safety of residents in upper and lower regions. In this study, a method of dam operation was proposed by constructing
a rain matrix for quick decision making in flood prediction, calculating the highest level of dam for each condition in advance, and
preparing a survey table, and quickly finding the level corresponding to the conditions in case of a situation.
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2725l T3 FR A o FES 240 2 T 7158l TR ZH B ASH HIA(IPCC, 2014)°]
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Al AHE 718t &, T4 Aast 7 s ] A Eed #9Eo 2 SHRoh= sPd 0 = A, A 1,614 km?,
5472 123 kmo]t

2 g2 20 2 S| 9] SAFR Rl slldol= 574 127°327 187~ 128°047 247, 5-9136°29° 03"~ 36°02° 03"
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1 Uth(Fig. 1).
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Fig. 1. Basin map and characteristics of Goesan dam

2R Hell Ao} 29 21 ThtdS Jid
20.65 m, 511 49,555 m*2] F24] Z38|E ook W nffo] 0| =EL.137.70 m, 9] =0]=EL.135.65 m= 2F2
m %=0] o}§:317F QI Table 1). A AFA SN G 3] 24071 1952:d0f] 2Hgste] 1957 =33t &
O T H = HIF AR, opRt =] 71531 0] AL Al A AlS-0 & o] Fo] X H 20 M -8 0 = H] o] ARt A5t
Holle HA AT Qlom, T3k Zedle] 2P 7] 2ti7h Ao QIE(KHNP, 2012).

740 HiE22,800 kW, A7FH1, 1009 kWhe] BHERS FF3tth 1570 2 A2 =0] 7m, 7H4H] 8
m, 7420 & 252,700 m’ O] AL it 4= Ik, |Hol| SJal /8 AR Akt HAd-Eod- A0 37 A A

A A,

Table 1. Specifications of Goesan dam

ATIEL. m) AZESEL m) gol(m) FAT N m)
137.65 136.925 28.00 15.3
S AHZ (km?) AFA|ES=9)(EL. m) F47] AlRE=1(EL. m) A4=91(EL. m)

671.00 135.65 134.00 131.65




42 * JKorean Soc Disaster Secur Vol. 13, No. 2, June 2020

2017%7 4149 ~ 16Y DR T 72 174.6 mmZF S0 ™, 2m67E 21 79 1692 141.5 mm©] 73~
73 5 87.2 %76 AR o[l of = BRE AFERT A T4 20.6 mm 2] 39
141 E}
GG ZF 9] 4= wlsrF o] HhAleH MAREG 9.0 79 14 ~ 16Y FoF AFH-G- 0] 27FRS 238.9 mm 7 U]
Hom, Zuort 2| 79 1642 189.5 mm o] 77 iFtt. Matd] ol i 45 5 96.5 %7F 6 A1 o]U 2] of
Z 72 AI7FEF A7 B 30.5 mm 2] 797 E = Uit Table 2).

Table 2. Rainfall records of the flood event (July 14~16, 2017)

2 A9] 21&7170E F 73K mm) 3%
= 147 2A7F 3AZE 6A17F 124)7F 24X)7F (mm)

=] A 324 53.8 732 123.4 140.9 141.7

4 73973 = (mm/hr) 324 26.9 244 20.6 11.7 59 1746

b b= A S 428 762 100.7 182.9 189.4 189.5 2389

9 7735 (mm/hr) 428 38.1 33.6 30.5 15.8 7.9

HHM— HERN A} vAHH A 5‘41%4% Pl%ﬁcﬂ EL.136.93 mEE’ro 67 m *J%@EL.137.60 m= S = At
(Fig. 2).
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Fig. 2. Hydrograph of the flood event in July 2017
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Table 3. Status of flood damages in Dalcheon river

sk 514 -8 Tl Tl
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(I ohR F)
AT AT v 29t
Q1w H
eE It - A2.50 km B e
HAFA G u| ¢ 251 A A Z3 75
03] u XH]'O/U (1]7]-7_<T%00X];1<3—|—) —,E-E—)]_o/\
AT AT u e 23]
=l (8w 23
L e e s U =
(2w
A A 2|&2] At 46-60 1 km T2 }
B A"r O X] =3} 7o
(T2 515 2F 700 m) T == d 300 m St Sy
P ARG 5E2 6-1, 2158, et A 54 1,350 m e
747 dH =] 4182 A= A 1704 TR 445
Hoot AFQIH ZEte] 397-5 Aer A 180 m ISR

3. k=2 Ao:‘-.Egl

A FE 715 o= Fdole] s APSisinh 19 2 ot mivfia= 2 sRAZ|1EAIE(R7E) HalA
(Chungcheongbuk-do, 2017)2] g AP A] 283t ul7fH<=5 218513t
Al A5 A2 D sEA7]EAE)(H7) HIA|(Chungeheongbuk-do, 2017)0114] AFget At BUgt 7|02

AP 21, R oA, A RS 7R 6] S APYS it Table 4, Fig. 3).

Z O 2 &R}
CRE WA 249 el L]
7t P 7t 269
At A 677.00 197.14 78.57 34.77
el A FRF Soie] 479.86 223.29 61.00 26.39

HAdFS A 256.57 256.57 35.36 39.74
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Fig. 3. Points of flood calculation
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H
2,642.8 m’/s & 53| APTH S oF 1.2%9] QAFR FARE e Hol= A 0= AP ESIth(Fig. 4).
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Fig. 4. Verification of the runoff model using the July 16,2017 event
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4, HHA| Z42H
4.1 M4 B4z B30 1M

HEC-5 B8 o] 84 444 §5:5212 55101 20174 79 BAG 594 AZARE AEHL, 547

o ke AES] 918 2744) CASE®] thslel A4 §45 A2 Salstelrt

(1) CASE 1: 2017 7€ 16 "I/t 94| TSH|o[HE o &3t AA| 454 A5

(2) CASE 2: 8571 Alb9] 2= 918t 2] 8454

=2 GHA] S 2= Technical ROM(Reservoir Operation Method), SRC(Spillway Rule Curve) ROM, Rigid ROM,
Auto ROM F°] §lom, F3] HE = 74 29 52 Auto ROM 2FTA1S A-85l0] HESISITE

411 M5 4
FH P71 ZAIE(H73) FALA|(Chungeheongbuk-do, 2017)©] A= 3
SR Y82 21d5te] 8-8-5Htk(Table 5, Fig. 5).

92 LE=

PRS0} 5to] 491 HFSIHA|)

Table 5. Storage capacity of Goesan dam reservoir

Er A -84 Er A -84 LA -84 LA -84
(EL. m) (1,000 m®) (EL. m) (1,000 m®) (EL. m) (1,000 m®) (EL. m) (1,000 m®)
119.50 38.68 124.50 631.96 129.15 2,274.75 134.15 6,982.66
120.00 62.80 125.00 748.51 129.65 2,577.07 134.65 7,662.91
120.50 91.88 125.50 876.93 130.15 2,911.59 135.15 8,389.04
121.00 125.76 126.00 1,016.83 130.65 3,280.39 135.65 9,160.71
121.50 165.72 126.50 1,169.02 131.15 3,688.46 136.15 9,990.63
122.00 215.18 127.00 1,333.86 131.65 4,141.91 136.65 10,865.58
122.50 277.44 127.50 1,512.05 132.15 4,639.02 137.15 11,773.97
123.00 350.48 128.00 1,707.27 132.65 5,172.62 137.65 12,726.90
123.50 433.61 128.50 1,930.10 133.15 5,739.19 138.00 13,416.36
124.00 527.01 129.00 2,186.91 133.65 6,342.42 - -
14,000,000
12,000,000
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Fig. 5. Storage capacity versus water level curve of Goesan dam reservoir
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2] 5242 1 TV W dlo]el Table 67} o] S24: 9 THIXZKHNP, 2012)0) 42918 W5
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Table 6. Discharge capacity of Goesan dam

A= PR a=dE | A PR == | A YrE ==
129.15 47 2.00 132.15 689 3.50 135.15 1,792 6.50
129.65 68 2.00 132.65 841 4.00 135.65 1,998 7.00
130.15 94 2.00 133.15 1,049 450 136.15 2211 7.50
130.65 338 2.00 133.65 1,222 5.00 136.65 2431 8.00
131.15 457 2.50 134.15 1,404 5.50 137.15 2,576 8.00
131.65 589 3.00 134.65 1,594 6.00 - - -

42 42| 842 2Y0| 4E
20174 79 15978 1793 F7MAUB SR RAL NN ABoHe T K0T, PRY, 49 45442

OF 23] B AR BFA AEANE Hlw A AEAY At R E 2ET2,642.80 mY/s) AT
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N\

ZHEREES 2 562.35 m’/s, WALS ] 14-91=EL.137.16 m& AP E|QIch A42] 3554 Au} 23] AHg Aujel A=)
FFZ3.1% A2 20173 78 T-9AMES & Uehdi= Ao 2 HEE| Tk Table 7, Fig. 7).

Table 7. Observed and calculated discharge from Goesan dam

= o 3 = 3 A
T FAHm/s) FTURHm/s) Z5=21(EL. m)
WA (TEA]) 2,642.80 2,643.00 137.60
=3 @15-_(7-1]{‘1'5(]) 2,642.80 2,562.35 137.16

3,200 ; 139.0
— RUF
2,800 - 38.0
LR
2,400 37.0
— =2 .
= 2,000 260 E
':\_:\... -
—
Fﬁ% 1,600 35.0 %
PAES )
dS5A= oF 1,200 za0 4F
800 /\_/\/ 133.0
400 ' - 32.0
0 M e 131.0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
Al Zt(hr)
3,200 39.0
— RLT
2,800 - 38.0
[ TEEE
2,400 37.0
— M2 .
= 2,000 260 E
':\_:\... -
—
Fﬁ% 1,600 35.0 %
5] A
=2 HE oF 1,200 za0 4F
800 33.0
400 132.0
o < 131.0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
Al ZHhr)

UL 124k A 24 A2 o 0ol Sl A AP 73 2730 weh §47] ARHESEL.134.0 m)el R
B S AR o] RS AXISHE Heko B A4R] B4 A Stk

A&7 7 200 W2 T AR B A FA2YE 8-St g ARl AE e s 28

7. Step 1. SR 797 Z70] et BEE5HE 57
(1) 1AZF2E] 24 X12742) 5 2470 214 212801 ehote] 30 mm 78] 360 mm7be] 7893 wh A1 A5A170- 7092
of vl g L shect
(2) Table 8 % S0 A1 A PMP o402 W) 7Ks- o] = 79 o[ HE R 1 A0] sl A|9)s
ek
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(3) z UHE@.i Alofl= 21457170 7195 292 HUFF 34291% £3ZA|AH HEC-HMS 2 A3 HF-8o3a o5

950 952 953 952 949 945 940 935 929 922 914 904 8.5 885 873 8.0 82 8.6 89 8.2 8.1 793 782 770
60 407.9 408.8 408.7 4082 407.0 4055 403.7 401.1 3979 3939 389.6 3850 380.0 3742 3689 363.5 357.8 352.6 3474 341.7 3369 331.1 3257 3209
90 811.8 8134 813.1 8120 810.0 807.0 8027 796.5 7888 7802 770.4 759.6 748.6 7375 7251 7133 701.0 689.0 677.0 6664 654.1 6424 6312 6194
120 0.0 1,261.7 1,261.3 1,259.5 1,256.4 1,251.7 1,243.5 1,233.1 1,220.3 1,205.5 1,188.6 1,170.8 1,151.3 1,132.2 1,113.4 1,093.4 1,073.4 1,054.1 1,034.3 1,015.7 9963 976.8 958.6 939.5
150 0.0 1,734.3 1,733.7 1,731.7 1,727.6 1,720.1 1,707.4 1,691.8 1,672.6 1,650.2 1,625.3 1,599.1 1,572.6 1,542.4 1,515.8 1,487.0 1.459.4 1.431.2 1,404.1 1,376.2 1,349.3 1,322.5 1,296.1 1,270.0
180 0.0 2,221.7 2,221.2 2,219.0 2,213.8 2,202.8 2,185.2 2,163.6 2,137.4 2,106.9 2,073.5 2,038.0 2,001.6 1,963.8 1,926.6 1,889.0 1,852.4 1,815.4 1,779.8 1,742.8 1,708.3 1,672.4 1,638.0 1,604.2
210 0.0 0.0 27193 2,716.5 2,709.8 2,694.4 2,672.3 2,643.6 2,609.3 2,570.0 2,527.0 2,482.7 2,437.1 2,389.9 2,343.1 2,296.0 2.250.4 2,203.9 2,158.4 2,113.3 2,069.0 2,025.3 1,982.2 1,940.1
240 00 0.0 32242 3,221.6 3,212.7 3,192.7 3,164.2 3,128.9 3,086.7 3,038.2 2,985.7 2,930.8 2,875.1 2,818.4 2,761.0 2,704.7 2,648.8 2,593.1 2,538.6 2,484.0 2,430.8 2,378.6 2,327.2 2,277.9
270 00 0.0 0.0 3,731.6 3,720.0 3,695.1 3,661.2 3,618.2 3,566.6 3,508.6 3,445.9 3,380.4 3,315.0 3,248.3 3,181.8 3,115.4 3,049.6 2,983.9 2,919.7 2,856.8 2,793.7 2,732.4 2,673.0 2,613.9
300 0.0 00 0.0 0.0 4,230.2 4,201.2 4,160.4 4,109.0 4,048.7 3,980.8 3,909.0 3,833.8 3,757.2 3,680.7 3,603.2 3,526.6 3,450.0 3,375.1 3,301.7 3,228.9 3,156.8 3,087.1 3,018.6 2,952.8
330 00 0.0 0.0 0.0 0.0 4,709.2 4,661.4 4,601.9 4,532.9 4,454.6 4,372.8 4,287.0 4,200.0 4,112.5 4,024.4 3,937.8 3.851.5 3,766.3 3.683.2 3,600.9 3,520.5 3,441.2 3,365.3 3,289.6
360 00 00 0.0 0.0 0.0 0.0 5,164.3 5,097.0 5,018.1 4,930.5 4,837.3 4,741.6 4,643.1 4,544.3 4,446.3 4,348.8 4.253.1 4,158.0 4,064.5 3,972.5 3,881.9 3,794.6 3,710.0 3,626.1

U Step 2. Step 1914 APHR 75 OMIEE F5F 9 THIH ARS-HE 018510] A4 £ 2 5] 9] A4
=

(1) 263 case®] 2927 8 B4R FEIAARNY & Aol tholod A7) 248 S-agelsict

() 2] 7] 9k Wel) Ade9) 9 91810] EL130 m, EL 131 m, EL.132 m A 717] 2210 2 214915

st

At

T} Step 3. B4 P | HElE AR 9187
(1) 7188 0 2 Z4A] HO] ARSI A G4SN EL.136.925 m)2t P H 248 18] A=Y (EL.135.65
m)et Al ZE4=9] Ato]Ql EL.136.00 mZ AAISHITE
(2) 2784 A o1 A= Step 2014 AbERE A W F|glof] It M(EL.136.925 m) 0.2 HA[SHILE.
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Table 9. Max. reservoir water levels calculated on rainfall-duration matrix (Limited water level: EL.136.925 m, Restricted
water level: EL.130.00 m)

Duration

30 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0
60 1309 1309 1309 1309 1309 1309 1309 130.9 1309 1309 130.8 130.8 130.8 130.8 130.8 130.7 130.7 130.7 130.7 130.7 130.6 130.6 130.6 130.6

90 1325 1325 1325 1325 1325 1325 1324 1324 1324 1324 1323 1323 1323 1322 1322 1321 1321 1320 1320 1319 1319 1318 131.8 1317

Table 10. Max. reservoir water levels calculated on rainfall-duration matrix (Limited water level: EL.136.925 m, Restricted
water level: EL.131.00 m)

Duration

30 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0
60 1309 1309 1309 1309 1309 1309 1309 1309 1309 130.9 130.8 130.8 130.8 130.8 130.8 130.7 130.7 130.7 130.7 130.7 130.6 130.6 130.6 130.6
90 1325 1325 1325 1325 1325 1325 1324 1324 1324 1324 1323 1323 1323 1322 1322 1321 1321 1320 1320 131.9 1319 131.8 131.8 131.7

Table 11. Max. reservoir water levels calculated on rainfall-duration matrix (Limited water level: EL.136.925 m, Restricted
water level: EL.132.00 m)

Duration

30 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.1 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0
60 1309 1309 1309 1309 1309 1309 1309 1309 130.9 1309 130.8 130.8 130.8 130.8 130.8 130.7 130.7 130.7 130.7 130.7 130.6 130.6 130.6 130.6
90 1325 1325 1325 1325 1325 1325 1324 1324 1324 1324 1323 1323 1323 1322 1322 1321 1321 1320 1320 131.9 1319 131.8 131.8 131.7
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