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Optimum Water Allocation System Model in Keumho River Basin with

Mathematical Programming Techniques

LA AT
Ahn, Seung Seop :Lee, Jeung Seok
Summary

This study aims at the development of a mathematical approach for the optimal water
allocation in the river basin where available water is not in sufficient. Its optimal
allocation model is determined from the comparison and analysis of mathematical pro-
gramming techniques such as transportation programming and dynamic programming
models at its optimal allocation models. The water allocation system used in this study is
designed to be the optimal water allocation which can satisfy the water deficit in each
district through inter-basin water transfer between Kumho river basin which is a tribu-
tary catchment of Nakdong river basin, and the adjacent Hyungsan river basin, Milyang
river basin and Nakdong upstream river basin.

A general rule of water allocation is obtained for each district in the basins as the
result of analysis of the optimal water allocation in the water allocation system. Also a
comparison of the developed models proves that there is no big difference between the
models. Therefore transportation programming model indicates most adequate to the
complex water allocation system in terms of its characteristics. It can be seen, however,
that dynamic programming model shows water allocation effect which produces greater

net benefit more or less.
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Legend
D, : Water Demand Area
DQ; : Water Demand

Xy © Allocated Water(i to j),

S, : Water Source
Q; : Available Water
Gy . Gross Net Benefit

Fig. 1. Conceptual Diagram of Water Alloc-
ation System
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Table-1. Water Management Goals and Interrelation

Domestic Industry

r Agriculture Benefit

Safty Supply

Domestic (including Protection —
of Water Resources)

Indust Competition at the Optimal as
ndustr .
Y Water Resources Production Factor

Agriculture | Agriculture/Water Quality Protection :
Groundwater Abstraction/Level Control,
Sprinkling & Drought Damage of
Vegetation

Optimal Production
Circumstances through
Level Control &

Benefit

Drainage
. e . Level Control : Maximization
Abstraction, Purification, Reservoirs, o . . .
. . . Sprinkling(including  |of Benefits
Distribution (including Transport)
Transport)
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Fig. 2. Water Resources Allocation System in Kumho River Basin

Table-3. Present Situation of Water Supply
Facilities
(Units : CMD)

Available
Water
280
410

Water Source Capicity Remarks

320
450

Kumho river
Kumho+
Nakdong Main river

Yeongchon | Yeongehon Dam

Yeongchon
+Imha Dam
Woonmoon Dam

Dam

Systematic

380 Milyang river

Nakdong river

Nakdong Main 11
(1st~4th Expansion) xdong Main river
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Table-4. Estimated Water Demand'?''®

(Units : 10®°m?®/day)
Target | Classifi- Taegu Pohang | Kyongsan | Yeongchon
Years | caton | D |1 (A [D|I|{D|I|A{D|Il|A
ED. 11,285 104162 73| 220 20 5157 27| 6| 48
1996 | SL.A. | 150| 60 67 60 40| —| -} 78 =1 —| 9
Present | D.A. |1,135] 44| 95 13[180| 20( 5| 79 27| 6| 39
TD.A. 1,274 193 104 7
ED. 1,310 118|162; 248) 250 68| 6|157 61 7| 48
2001 SLA. | 150 60| 67| 60| 40| —| —| 78 —| —| 9
D.A. |1,160| 58| 95|188(210| 68 6| 79| 61] 7| 39
TDA. 1,313 398 153 107
ED. [1,404] 132|162 303| 278| 88| 6[157| 73| 8| 48
2006 SLA. | 150 60| 67| 60| 40 —| —| 78 —| —| 9
D.A. |1,254| 72| 95)243|238| 88 6| 79| 731 §| 39
TD.A. 1421 481 173 120
ED. (1,510 146|162 357| 305(112 7(157| 98| 9| 48
2011 SLA. | 150 60| 67| 60i 40 — —| 78 —| —| 9
D.A. |1,360| 86| 95297|265(112) 7 79 98| 9| 39
TDA. 1541 562 198 146

Noles : D : Domestic Water Uses,
[ - Industrial Water Uses, A . Agricultural Water Uses
ED. : Estimated Water Demand,
S.L.A. : Water Supply Amount from Local Area,
D.A. : Demand for Allocation,
T.D.A. : Total Demand for Allocation
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AR, FAE FE7bs FAYEE AES)
A Table-36| A yepd wie} o] FHY A
52 datie AR £5(40,000m3/day)
& A 95Pd 410,000m3/day, S5 A3
o H&5 2 A 45(30,000m3/
day)& A 95l 350,000m3/day 2 I%7%
BE A%521,200,000m3/dayz A % o]&-7}
% Fde] 1,960,000m3/day 2 ZAME S
ok 2y o]efd FRALEFHS AW F

ALE ol &3tn e 4 e Exad
2452 %%(Table-4 #2)9) 199613 &)
9] 1,643,000m3/day, 2001d2] 1,971,000m3/
day, 2006xd9] 2,195,000m3/day 2 2011
©] 2,447,000m3/daye} ®lg w 20019
11,000m3/day, 2006\ 235,000m3/day o2
2011300 487,000m3/day7} BFH3 Hog
AR A o] HAF AAe)nt.

o2, ol FENs FALHRE o83
FEZFE 34 BujE ANaEndg MY
AU (LP Model)o] &gl F4AERY
(TP 23) 3 S4AE=d((DP 2d)& o)
s} BA% A7) Table-53} 2ol R AT

Table-5¢] £4 A7E Ae¥ o, HHdx
o gt TP mdo|ut DP 2ele] Euji A3}

Table-5. Results of the Optimal Water Allocation by TP & DP Model
(Units . 10°m?/day)

Target Year Classicification Taegu Pohang Kyongsan | Yeongchon | Supply
Yeongchon+Imha Dam |  — 193(193) — 72( 72) 410
Woonmoon Dam 74(  74) — 104( 104) — 350

1996 Nakdong Main River |1,200(1,200) — — - 1,200
(Present) Total Supply 1,274(1,274) 193(193) 104( 104) 72( 72) 1,960
Total Demand 1,274 193 104 72 1,643

Excess and Deficiency 0( 0) 0o 0 0 O oC 0) +317
Yeongchon+Imha Dam |  — 387(397) — 23( 12) 410
‘Woonmoon Dam 113(C 113) — 153(153) I 84( 84) 350

2001 Nakdong Main River [1,200(1,200) — — - 1,200
Total Supply 1,313(1,313) 387(398) 153( 153) 107¢ 96) 1,960

Total Demand 1,313 398 153 107 1,971

Excess and Deficiency 0( 0) -11¢ 0y o 0 0(-11) -11
Yeongchon+Imha Dam — 410(410) — — 410
Woonmoon Dam 91( 221) — 153( 129) 106(120) 350

2006 Nakdong Main River |1,200(1,200) — = — 1,200
F Total Supply 1,291(1,421) 410(410) 153( 129) 106(120) 1,960

[ Total Demand 1,421 481 173 120 2,195

Excess and Deficiency | -130( 0) -71(-71) -20( -44) -14C 0) -235
Yeongchon+Imha Dam — 410(410) — — 410
‘Woonmoon Dam 157( 341) — 175¢ 9 18( —) 350

2011 Nakdong Main River |1,200(1,200) — — — 1,200
Total Supply 1,357(1,541) 410¢410)| 175¢ 9) 18( —) 1,960

Total Demand 1,541 562 198 146 2,447

Excess and Deficiency | -184( 0)| -152(152)| -23(-189)| -128(-146) -487

Note : (---) indicate water allocation by DP Model
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