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Development of the Optimal Reservoir Storage Determination Model for
Supplying Rural Water
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Chung, Ha Woo -Park, Tae Seon - Choi, Jin Yong

Summary

The optimal reservoir storage capacity is needed to be determined at the stage of reservoir
planning. The reservoir storage capacity should be based on water balance between demand and
supply, and meet the water deficity during the growing season. However, the optimal reservoir
storage capacity should be determined considering benefit-cost analysis for the project.

In this study, Two models are developed. The one is the RSOM(Reservoir Storage Optimiza-
tion Model), that is consisted by three submodels, MROPER (Modified Reservoir OPERation
model), RESICO(REservoir Slze and the construction COst computation) model. And the
other is the BECA (BEnefit-Cost Anaysis) model. For model application, three districts,
Chungha, Ipsil and Edong were selected. The relative difference of B/C ratio between project
planning data and estimation by RSOM is 17.9, 15.0 and 7.3% respectively, which may be ap-

plicable for water resources development feasibility planning.
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balance
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Table 1. Structure sizes of Chungha, Ipsil and Edong reservoir
Unit : m
Reservoir Spillway Intake tower Bypass tunnel Road
name length Diameter Height Radius Heigth Width Length
Chungha 30 5.0 34.0 0.75 170 5.0 1,500
Ipsil 36 3.0 30.0 0.75 190 7.5 1,590
Edong 130 5.0 40.0 1.50 210 7.5 6,000
Reports of Chungha, Ipsil, Edong project planning for Rural water development, MAFF & RDC, 1996.
Table 2. Cropping types in agricultural water supply area
Unit ; ha
Reservoir Water sgpply Rice, si-ngle Rice-other | Barley | Garlic Facili.ty Facility | Red Facilityv
condition cropping cucumber | lettuce | pepper |straw berries
no irrigation 148.49 5.51 2.05 — — 1.28 2.18 —
Chungha | partial irrigation 49.00 1.00 — — - — 1.00 —
full irrigation 177.00 23.00 | 7.00 — — 7.00 9.00 —
no irrigation 67.2 28] 17| 0.70 0.35 -
Ipsil | partial irrigation - — - - - - - -
full irrigation 58.80 11.20 | 2.10| 4.90 4.20 — — -
no irrigation 497.12 2288 | 2132 156 - - - —
Edong | partial irrigation 310.46 119.54 |116.63 | 1.29 0.86 - — 0.86
full irrigation 684.00 266.00 {209.00 | 28.50 — — 28.50
Table 3. Production of crops
Unit : kg/ha
Reservoir Water §gpply Rice, 51.ngle Rice-other |Barley | Garlic | Cucumber* |Lettuce* Red Strgw
condition cropping pepper berries*
no irrigation 4,449 4,226 1,581 — — 29,771 | 58,494 —
Chungha |partial irrigation 4,672 4,439 — - — — 60,033 —
full irrigation 5,685 5,400 1,611 - - 22,345 | 64,136 -
no irrigation 4,835 4,700 1,459 ]14,372| 55,769 — — -
Ipsil partial irrigation - — - - - - — —
full irrigation 6,044 5,909 1,763 | 16,255 | 61,965 - — —
no irrigation 4,795 4,566 1,520 | 13,688 — — — -
Edong |partial irrigation 5,332 5,063 1,581 {15,399 | 61,965 — - 50,154
full irrigation 5,976 5,976 1,642 118,821 | 69,255 — - 55,941

Reports of Chungha, Ipsil, Edong project planning for Rural water development., MAFF & RDC, 1996.
*  Cultured in green house
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Table 4. Market price cost of crops
Unit : Won/kg

Crop Rice Barley Garlic Cucumber Lettuce Red pepper |Straw berries
729 6

] 80 1,791 | 1,929

Price 1,343 608 1,711
Average income of agrolivestock products, Rural Promotion Office, 1991 ~1995.

Table 5. Production of crop types
Unit : 10%Won/ha

Reservoir Water ?9pply lRlce, S{ngle Rice-other | Barley | Garlic | Cucumber* |Lettuce* Red Str?w
condition cropping pepper |berries*

no Irrigation 3,354 3,338 1,803 - — 14,063 | 32,305 —

Chungha | partial irrigation| 3,224 3,207 — — — — 32,305 —

full irrigation 2,723 2,702 1,534 - — 13,551 | 31,598 —

no irrigation 3,393 3,384 1,553 | 5,683 31,205 — — -

Ipsil partial irrigation| - - - - - — - -

full irrigation 3,045 3,044 1,501 | 5,253 31,105 - — —

no irrigation 3,501 3,484 1,605 | 7,342 — — —

Edong | partial irrigation] 3,376 3,357 1,600 | 7,566 27,471 — — 29,757
full irrigation 3,140 3,140 1,555 | 7,037 25,236 - — 27,416

* : Cultured in green house

Table 6. Summary of computation results by RSOM model

1 Planning reports Model estimated Difference
Reservoir - -
Benefit Cost B/C (percent)
Chungh a 8,893,767 7,229,017 1.23 8,892,202 8,785,039 1.9
Ipsil 5,210,826 4,876,842 1.07 4,883,326 5,368,470 0.91 15.0
Edong 64,796,617 | 47,136,346 1.37 63,316,540 | 43,034,220 1.47 7.3

Reports of Chungha, Ipsil and Edong project planning for rural water develpment., MAFF & RDC, 1996.
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Table 7. Summary of Chungha project analysis
results by RSOM model

Benefit | Municipal Reservoir
Item area water B/C| storage
(ha) (capita) (ha-m)
Orniginal plan 200 - 1.23 2214
1st plan* 190 — 1.03 200.5
2nd plan** 220 1.00| 2978

*The highest B/C plan of the various cases.
**The upper boundary plan at B/C aqual to 1.00.
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Table 8. Summary of Ipsil
results by RSOM model
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project analysis

Benefit | Municipal Reservoir
Item area water B/C| storage
(ha) (capita) (ha-m)
Original plan 70 6,880 1.07 65.1
2nd plan* 120 6,880 1.13| 1079
1st plan** 170 - 1.31 107.9

*The highest B/C plan including municipal water use of
original plan.
**The highest B/C plan of the various cases.
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Table 9. Summary of Edong project analysis result by RSOM

Item Benefit area Municipal Stream preservation B/C Reservoir
(ha) water (capita) water(ha-m) storage (ha-m)
Original plan 950 114,500 1.1 1.37 2,935
1st plan* 700 125,000 — 1.56 1,290
2nd plan** 660 114,500 1.1 1.56 1,750

*The highest B/C plan of all alternative case.

**The highest B/C plan including municipal and stream preservation water use of original plan.
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