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Analysis of Small reservoir system by Flood
control ability augmentation
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As a research establish reservoir safety operation for small dam systems. This study presents hydrologic anal-
ysis conducted in the Duckdong and Bomun dam watershed based on various rainfall data and increase inflow.
Especially the Duckdong dam without flood control feature are widely exposed to the risk of flooding, thus it is
constructed emergency gate at present. In this study reservoir routing program was simulation for basin runoff
estimating using HEC-HMS model, the model simulation the reservoir condition of emergency gate with and
without. At the reservoir analysis results is the Duckdong dam average storage decrease 20% with emergency gate

than without emergency gate. Also, the Bomun dam is

not affected by the Duckdong flood control augmentation.

Key Words : Reservoir, Flood control ability, Emergency gate
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Ao FHEY, FAF-AFH-AFEF B 2 Mg 9slo] Fig. 28 248699 334dow 4
gEde) ug £% Ao we PR5ES #45 Aol Fig. 3& DEME 7PAE Aotk 459
gov o]z Rt HEH - HES SRS Fr4E
FEe B4 AR SRt Agr 2T 4
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T T & = 'L'T—v 0}'9\9\1;]'
2. T A gl AR 24 j
21. B5% A4 %%
Q59 BEs7 dAen Qi WA Al B 2. 0510
AF 517G T3 AAS 93 FHFEAT freppgitogtil
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Yo7 FAsHT Fig. 3. DEM of Bukchun basin.

Fig. 1. Buckchun system by HMS.
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17

= T R
A5A 7} FhE ol 1) EAS, o K8 4 29 2
FA% H2S 4B BAS AL 43 AF oeem A S 2002de) BE A9
A% A f $AE LA, E9 U 203890 dF A BRAS GRS AR
SRE M ASAGE AL BARSFES 454 B Fgete] ASANE AYBEE 4AY 29
zrel nAtel ©elfRE] Zwﬁ o|45fo] ¥  ThS Table 3% Table 45h 2t
g F9 5 Qo of Bde] ol A ARSE  BRHGY BEHEF A deE T2 B

Table 1. Characteristics of subbasin

Sub basin No. Area (Km") Length (Km) Centroid length(km) | Channel Slope (m/m)
1 26.90 11.21 6.58 0.0407
2 24.48 10.23 4.8 0.0305
3 19.10 7.89 3.54 0.0239
4 12.73 11.21 3.79 0.0196
Table 2. Parameters of Clark model (Unit : hr)
Sub basin Tc R
1 1.42 2.86
2 1.52 2.98
3 1.20 1.10
4 1.94 1.03
Table 3. Elevation-Duration Precipitation of Gveongju by Rusa (Unit : mm)
Site Duration™r) 2 | 3 | 4 | 6 | 8 | 9 | 12| 15| 18| 24| 48| @
Gyeongju 29 45 61 74 112 | 134 | 139 | 140 | 141 | 142 | 149 | 157 | 157
Bulkuksa 36 63 94 127 | 174 | 204 | 206 | 228 | 241 | 245 | 250 | 260 | 260
Chunbuk 46 36 126 1 160 | 218 | 259 | 270 | 296 | 312 | 330 | 353 | 367 | 367
Gunchun 29 ol 63 95 129 | 150 | 158 | 172 | 174 | 182 | 189 [ 198 | 198
Gibuk 29 47 65 37 122 | 137 | 144 | 160 | 166 | 167 | 170 | 176 | 176
Dukdong o7 97 113 | 140 | 206 | 238 | 259 | 282 ] 293 | 300 | 307 | 324 | 324
Table 4. Elevation-Duration Precipitation of Gyeongju by Memi (Unit : mm)
— —

o —Ruration®Ir) 4o} g 4 | 6 | 8| 9 12|15 18] | 48]| W
Gyeongju 27 27 33 36 47 55 58 62 72 74 108 | 123 | 123
Bulkuksa 47 47 47 49 79 81 a1 82 &5 37 136 | 152 | 152
Chunbuk 63 63 63 74 1210 | 121 | 121 | 122 j 123 | 132 | 175 | 188 | 188
Gunchun 27 27 33 36 46 55} 5% 62 12 74 108 | 123 | 123

Gibuk 41 30 51 52 65 67 69 78 90 93 145 | 164 | 144
Dukdong 32 62 62 63 9% 110 | 110 | 112 | 112 | 114 | 173 | 192 | 192
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Sage 4R AAD A% UE apg o o SRS AGdE e e
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REEL AQe TRU AN SAARTNN axd met 344 3exd 98 20AUM
g0l 4949 9B AR gek wAgee) 0 ELUT0 DO
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250 gl 9] AFUS) RAWAL LN, 3 7 0L he iy weae AREas BL
A& 32709 o)L HEES $9EHL 20.30 16800E%E’ 91‘3’0 ol = e
= 2 3 U, . . .
i, 3 APEE WoAtn 2w W AT aggel 49 gay drze dudor 4%
I LR L LI e R LR R A e gl
9ERG RS A9 e o REFO e o sole] HEAGE ool 3
ASL 47 ATAL aEEe 1L W w4 o ERE A A
= 7 = e R _9_540%-}\], \:ﬂﬂué}\}i ll——__ Z il
oﬂ Xd;_{_qlgi X]HH%EP). — TCIHE o = v dIr e ol
- . *x 12 A ol A whE SRS 222 AR A8 4o
95@3 ngse A% a7w gz g ) BTAAAG WREE BTE VEATT 2
2 A AARH §FFA Ao, o8 L m ) Ay e
AFeAE AFAG] 3EET, 5987, #NEF er o A
FEe 99stn Utk 53 REFY A¢ %9 Q= AHY) 3
F FE3 BF dALm NEEHo) AFRIL ST
JUERon T o, 95de 4% = ULoR odvs e Bid YU $RI
s oz AR A7t BRA B5ze £
Table 5. Sub basin Peak flow of Events (Unit : ms) & @338 FH3 geRel 9 550 I+
Events Sub basin Peak flow e Adolnz WRHE FHARY FATAAM
AR5 Bol A3 AYE REAA FF Ha
Dukdong dam 428 vl e -
Rusa Bomun dam 488 of AMEH oo AFFL T 4 (s} 2o
(2002. 8.30~9.3)
Bukchun outlet 519 e
. Dukdong dam 207 Q= fH) @
Memi Bomun dam 226
(2003. 9.11~9.14) Bukehun outlet 959 npREto 7 A]597t Asdte odFRe YFR
7} @3 wHEEWE oy v)ee @ AAad
Table 6. Results of frequency flood flow (Unit : m?/s)
Sub basins T=50 T=80 T=100 T=200 T=500
Dukdong dam 405 433 448 496 572
Bomun dam 455 491 509 569 663
Bukchun outlet 504 544 564 632 735
Table 7. Characteristics of Duckdong and Bomun Spillway
Classifications Dukdong Bomun Remarks
Spillay Elevation EL. 168.00m EL. 9250m
Flood level EL. 170.20m EL. 94.00m
Spillway length 1L=72.22m L=160.00m Morming glory spillway at
20x2.0x2(BXHxN) Dukdong dam (D)=23.0m
Emergency gate Length L=88m -
gency & Spillway L=190m
Width B=1om
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b A9 gle AoZ Yelgow HEFFHe A4 AFrh Fig 1594 HEdy 2859 Hed
$E Qi Ao 2450 9¥del ¥REH 3 PFAY UL dehieh
Bl g SR ANF wEES S AFA 2 Apold GEde ArsR F0E 5]
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£9E Ao BT BEEY A% YR 432 AAae) 454 2 ANGATL
ol F ade AY ¢ FAem vEYer #H nAbR Ao Wl HEde] BEzd SEL
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BAAR] A5 T4 9E59e] FFEAT = oo nEEY 49 felo] BUAE
g4 Sus sdtel AdeIe AXsel ¥REE Zojeigr BREe) WHEFE oF 35%F 7} Hol
Fustol iz ahFol HAT BEFY AFA AHed  mygsize 9se nxe Aow Yehjon &%
= A dle Aow dEhdtt
ol yeda AdeEdArt bWl olst Table 8. Comparison of Peak flow (Unit : m"/sec)
of WFae] Aol dFE vAe AR TR -
A b FubEake] vt nk o gkl AR E HE Storms | Classifications Be‘forgeatli e Aftegalt:emeg.
?ﬁo sl o & ﬂo}oi%tjj% 71—‘%1 %L%ig] A Dukdong inflow 428 428
TA AH GFE vAA G AoR dddEn Dukdong outflow 361 391
v SE A AW - Fdd mE BHESS Wi} Rusa Bomun inflow 465 504
SRS g3k AHRY 20023 HE FATEY Bormun outflow 446 488
A5 BAsel 451% A% HFEFE FU Dukdong inflow 207 207
glow, 20039 BE vinle} A 463% 4= S/HA Meri | Pekdong outflow 141 165
e AT ot BAsTY Ty 9 Bomun inflow 219 226
e B vAA Gt WA= LLEY, Table 8 Bomun outflow | 0 20
Table 9. Comparison of average storage and elevations by emergency gate
Storms Classifications Before Emeg. gate After Emeg. gate
Duckdong Ave. 5torage(1,000m3> 33,194.2 32,008.7
Rusa Ave EleVﬁUOHS(EL.H%) 168.2 167.7
Bomun Ave. Storage(l,OOOm‘) 9,857_.8 9362.6
Ave Elevations(EL.m) 925 925
Duckdong Ave, Storage(l,OOOmg) %%2880 32,092.3
Memi Ave Elevatlons(EL.rr%) 168.3 167.7
Bormun Ave. Storage(l,OOOm‘) 98311.8 9,816.9
Ave Elevations(EL.m) 924 925
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Fig. 13. Comparison of Bomun dam stages and storage by Emergency gate(Memi).
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