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This study aims at the effective estimation of water supply capacity of small scale reservoir and the proposal
of the data which is necessary to establish the water resources management plan of down stream area of the
reservoir in the future by comparison and examination about reservoir operation technique for the security of
agricultural water in small scale reservoir. The result of flow calculation by Tank model is used for the input
data as the inflow data which is needed for the analysis of water supply capacity. Stochastic method, simulation
method, and optimization method are used to examine the water supply capacity, and water security amount is
compared with each method.

From the analyses of water supply capacities by each method, slightly different results are shown in spite of
the effort to compare them equally using input data such as inflow data under equal conditions, and the
comparison of water supply capacities by each method are as follows; linear planning method, simulation method,
and transition probability matrix method in the order of amount from the largest.

It .is thought that the simulation method in which comparatively reasonable application of the inflow data is
possible and is simulated in successive time series dam operation of the three methods used in this study thus,
simulation model is proper to estimate the water supply capacity of agricultural small scale reservoir. And it is
judged that the heightening of efficiency of water resources utilization according to the development of
downstream area of dam may be possible using the upward readjusted water supply amount of 55.18% 10%ton and
63.7x10%0on at 95% and 90% supply reliability respectively which are above the planning water supply amount
of 50.0x10°ton when the simulation method is introduced as the standard.

Key words : Water supply capacity, Small scale reservoir
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ATE 598 A5 AF-853F59 240 BE AT
Table 1. Characteristics Data of Seongju Reservoir
Item Parameter Item Parameter
Basin Area(km’) 150.682 Irrigation Area(km®) 316
Project Supply Capacity(MCM) 50.041 Reservoir
Domestic & Industrial(MCM) 3.212 Type RF(Rock-fill)
Agricultural(MCM) 29.800 Crest Elevation(EL. m) 191.0
Stream Maintenance(MCM) 17.029 Project Flood Level(EL. m) 1879
Spillway Full Reservoir Level(EL. m) 184.7
Design Flood Discharge(m”/s) 800 Low Water Level(EL. m) 162.2
Type Radial Gates Dam Height(m) 60.0
Gate Size(BXHXN, m) 8X6.5%X4 Dam Length(m) 430.0
Qutlet Channel(BXL, m) 32.2x361 Full Water Surface Area(km”) 2.055
Intake Facilities Gross Reservoir Capacity(MCM) 38.24
Intake Tower(HXD, m) 37%x5 Effective Reservoir Capacity(MCM) 2815
Intake Sluice Type Double Chamber Flood Control Storage(MCM) 6.36
Intake Tunnel(L XD, m) 70X5 Dead Storage(MCM) 373
Table 2. Monthly Mean Rainfall and Evaporation
Monthly 1 2 3 4 5 6 7 8 9 10 11 12 Mean
Precipitation(mm) | 229 | 331 | 508 | 835 | 87.8 | 1429 | 2536 | 2347 | 1251 | 434 | 322 | 130 | 1,1231
 Potential 599 | 653 | 1061 | 1342 | 1727 | 1650 | 1534 | 1648 | 1149 | 969 | 661 | 580 | 153564
Evaporation(mm)
Surface Arealke?) Table 3. Results of Basin Characteristics Data
25 2 5 ,
200 S Y e Area | Lengih | Length of Watershed | Main Channel | Stream
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190 = 190
0 T~ RGN o 150682 | 27582 14024 00413 8
G e
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dEHq-AEE-NEN- 24T 2%
2 Table 4. Results of Water Supply Capacity by each
® Reservoir Capacity(TPM Method)
s Supply Reservoir Capacity(10°m®)
g W) T [0 ]u]is|2|®] %]
g 2 05 00 00 00 00 00 00 00 00 0.0
g 10 [ 00 [00 |00 |00 [o00]0o]o0][o00]o0
é 8 15 |01667( 00 00 00 00 00 00 00 00
° 13 . 20 10493300711} 00 00 00 00 00 00 00
: I 25 |07833102111{00167] 00 00 00 00 00 00
. 30 |08789104633|0.1544 | 0.0184| 00013} 00 0.0 00 00
666763697671 727374 75 7677 78 7980 81 8283 84 8595 87 8580 90 91 92 03 4 95 35 109830707356 03333101825 0.0274; 0.0109 | 0.0054 | 0.0009 | 0.0004
Tme nvear 40 |09%44]08167| 06111] 03067 0.1412 | 00412 | 00231 | 0.0108 | 00083
Fig. 5. Results of Monthly Runoff Discharge Simula- 45 | 10 |08633|0.7489| 04942 | 03167 0.1514 | 0.0833 | 0.0434 | 0.02%6
tion. 50 10 | 0946708400 | 06778 | 0.4640 | 0.2987 | 0.1850 | 0.1184 | 0.0704
60 Table 5. Results of Water Supply Capacity by TPM
50 = ":/: Method
i / Reservoir | Monthly Mean Water | Annual Mean Water
e - Capacity | Supply Capacity(10°m”) | Supply Capacity(10°nt)
] (10°m) %% %% 5% 0%
% 20 1.6 1.20 1260 14.40
§ 6.0 210 1.98 21.00 2376
o 100 266 267 3180 204
§ 140 298 313 3576 3156
® 9 . L 180 335 363 4020 4356
0 10 20 30 40 22.0 368 406 4416 48€)
STORAGE (10° ) 26.0 406 433 4860 51.96
Fig. 6. Comparison of Water Supply Capacity by 280 415 485 4980 5340
each Reliability(TPM Method). 00 418 4% 016 | A%
34.0 440 475 52,80 57.00
H A Aql gl P
4. <4 :a;}‘&ijl:%# 2 mg Table 6. Summary of Analyzed Results by each
AL ARB-ETFF TR vl Reliability(HEC-5 Model)
41.1. Ho) 254 ZE(TPM Method) Reliability
Holggadyel o3 8497 59 ¥4 =7 5
© Table 4914 218 ukel o] 7o) 349wt Maximum 30,632 30,623
EQ A% 53F%0] AEUDES FFL W A DO% [ Minmum | 3600 3600
SAdA Bo) BEE HEL 0070400}, Mean 210043 | 195626
7 gedr BuAHAE &5TFEE AT Maximum 18486 18186
Water Level -
A3} Table 5 9 Fig. 63 2tk 2AZ4% 4% (EL m  |onimum 162.20 16220
o fA A48T BVUWEDE FAAFIY e D5 ol
i aximum : J5
ﬁ? LLQS%*JQ =8 §43 %f‘ii o 8(13‘1" f’f%fi Inflow(m’/s) | Minimum 0.07 0.07
ko], 90%AF e 5T HTE S FAY Mean 277 277
< 7% 53409 THEC R ey Maximum 1751 1751
webd Aol#E PUWeR §4TF5EL ¥ U0V [ Minmum 028 028
Mgl Ay AR AE L3P 50UuEd) Mean 2.79 2.80
v w et w 95%41 8 =l A 0.4% 7H4st L, 90%64
AR = 68% Z7tstE Ao HAEHYT FEE 47 0% 95% 2 st EEE 1966'd F-E
1o oo 1995974 30T ARE ol £ - 2
= =] 1
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Fig. 10. Results of Outflow and Water Supply Capacity.
Table 7. Monthly Water Requirement by Linear Method
Monthly 1 2 3 4 5 6 7 8 9 10 11 12
Water 1 169 | 169 | 169 | 3% | 633 | 661 | 805 | 8% | 606 | 169 | 169 | 169
Requirement(10°m”)
Ratio 0.0338 | 0.0338 | 0.0338 | 0.0798 | 0.1266 | 0.1322 | 01610 | 0.1780 | 0.1212 | 0.0338 | 0.0338 | 0.0338

1224



Table 8. Comparison of Optimal Water Supply Capacity

Reliability Water Supply Capacity(10° m*/year)
(%) Project TPM Simulation |  Linear
% 50 49.80 35.18 62.40
90 50 53.40 63.70 62.40

70
£
é 8 Project
2 RTPM
% = Simulation
@ O Linear
95%

Fig. 11. Comparison of Optimal Water Supply Capacity.
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