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A Practical Research for More Efficient Utilization of
Estuary Reservoirs in the South-Western Part of Korea
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Abstract

The south-western part of Korea is situated in an unbalance of water supply and demand relating
to the Keumn, Mankyung, Dongjin and Youngsan River and their estuary reservoirs. For example,
the Keum River estuary reservoir is discharging the larger amount of yearly runoff into the sea due
to the small storage capacity, while Saemankeum estuary reservoir which is under construction, has
the smaller runoff amount comparing with its storage capacity. And the downstream area of the
Youngsan River, such as Youngkwang, Youngam are deficient in water due to larger demand and
smaller supply. In order to solve the above unbalanced water supply and demand and also to
improve the water use efficiency, the Hierarchical Operation Model for Multi-reservoir
System(HOMMS) has been developed and applied to analyze the multi-reservoir operation assuming
that the above reservoirs were linked each other. The result of this study shows that 2,148><106 m
of annual additional water requirement for agricultural and rural water demands are required in this
region at 2011 of target year, and these demands can be resolved by diverting and reusing 1,913 X
10° m® of the released water from the estuary reservoirs into the sea.

Keywords  drought severe region, estuary reservoir, water requirements, water balance, multi-reservoir
operation, link canal
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Table 1. Hydrological Characteristics of the Existing Estuary Reservoirs in South-Western
Part of Korea

(urit : 10°m?®)
Basin | Irrigation | Annual Annual | Annual Total | Effective | Requir.

. . water | release C/A| Surplus
Reservoir | area area inflow requir. | water | Storage storage | storage |A/D ©o | ®)-F
km?® | (ha) (a) | reur (D) (E) (F) °

(B) (C)

Keum-

ong | 9828 | 43632 | 47070 5959 | 40250 | 1321 1119 471 (356! %6 | 648
S?{ZTE:‘_ 3319 | 22550 |15366| 2236 | 13130 | 5354 | 3547 915 | 29| 8 | 2632
Y(’S‘;?]g" 3417 | 18139 |[19854 | 2618 | 17237 | 2532 925 240 | 78|87 | 685
YO;‘rEg’ 335 9720 | 2219 | 711 | 1508 | 2437 | 1385 465 | 09|68 920
Keumho | 184 5,330 1149 | 390 | 759 | 1324 747 %1 |15|66| 486
Haenam | 1813 | 2,367 1177 | 206 | 970 192 12.3 75 |61 82 48
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Fig. 1. Map of Project for Water Resources Transfer of the River Inter-Basin in

South-Western Part of Korea
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Fig. 2. Flowchart for Water Resources Transfer of the River Inter-Basin in

South-Western Part of Korea
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Table 2. Monthly River Runoff at Key Stations(Gongju, Naju, Songjeong)

(unit : 10°m?)

Station Month) 2 | 3| 4|5 |6 | 71819 101112/ Tota
Gongju | 1474 | 1515 | 203.3 | 257.5 | 2775 | 394.8 | 9985 | 925.7 | 692.2 | 249.4 | 162.7 | 1563 | 4,616.8
Naju 426 | 488 | 569 | 814 | 794 | 179.1 | 3427 | 2758 | 177.2| 62.3 | 436 | 39.8 | 14301

Songjeong | 63.3 | 77.6 | 90.7 | 172.6 | 174.0 | 3185 | 621.7 | 609.4 | 443.1 | 1378 | 71.0 | 669 | 2,846:6

1994, AHwEN AAFETTAL 1995) 7eh w

43 LSat
3, Agx] 2 Ao g S2e FRolKIRL) 3 des
4 Y 5T TAL ALRsl] 20 431 =8+

MEFAGe F2 $HEF FRAE R
V- Ve Aok sid, 27 oo s

Table 3. Total Amount of Agricultural Water Demand

Additional annual agricultural water demand
(10° m®
Project Reservoir o~ - Remark
New Rehabili- | Direct | Upland & Water Sub-
tation seeding | 2nd crop | substituted total
Keumgang - - - - - -
Keum-man Saemankeum - - 50.4 - - 504
Sub-total - - 50.4 - - 50.4
Sinlim 60.1 20.0 12.3 - 16 94.0
Man™ g osu -Chuam | 360 80 39 - 27 506
young
Sub-total 96.1 28.0 16.2 - 4.3 144.6
Young- Muan - Jido 122.7 45 21.8 3.7 06 185.3
san-gang Hyunkyung 38.3 2.1 6.5 19.3 - 66.8
v Sub-total 161.0 72 283 55.0 0.6 252.1
Youngsan - - 10.3 35.6 - 459
Youngam - - 111 17.1 - 28.2
Hae-kang Keumho - - 6.1 11.7 - 17.8
Haenam 34.7 12.1 4.8 - 104 62.0
Sub-total 34.7 12.1 32.3 64.4 104 153.9
Jeongsuk 17.3 39 - - - 21.2
Sum-nam Hadong 2.2 41 1.3 - 25 10.1
Sub-total 195 8.0 1.3 - 25 31.3
Total 311.3 55.3 128.5 1194 17.8 632.3

% 1) New demand: Agricultural water of rainfed area, partially irrigated paddy area of substituted water
resources, and tideland of Muan - Jido-ho and Hyunkyung-ho.
2) Rehabilitation demand: Water requirement of irrigation area below 10yr. frequency of drought.
3) Direct seeding demand: 20% of additional water requirement of transplanting area.
4) Substituted water demand: Water requirement of the area of agricultural reservoirs for substitute of
municipal water.
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Table 4. Rural Municipal & Industrial Water Demand in South-Westem Part of Korea (2011 yr)

(unit : 10°m®)

City -+ Gun plan Water
Project Reservoir The name of city, gun &| Water Substituted | Additional
] industrial site demand | Existing | Planning to demand
agriculture
Keumgan Koonsan, Janghang, 1 00 0 0 - -
Keum- B8 | Koonjang indus. site | 2) 2263 | 475 91.2 - 876
man . 1) 707 - 70.7 - -
Saemankeum Buan, Okku, Kimje 2) 846 B 816 B B
SRR 1) 95 2.0 18 5.7 -
Man- Sinlim Kochang 9 16 - 16 - B
young 1) 136 25 5.7 4.3 11
Kosu - Chuam Youngkwang 9) 54 - - - 5.4
Young- T . 1 199 - 31 1.5 15.3
can. Muan - Jido Muan, Sinan 2 136 B B B 136
gang 1) 55 - 39 - 1.6
v Hyunkyung Hampyung 9 74 B B B 74
Y %Okp%aoferl f&(’g‘iﬁh& D 48 | 445 - - 13
oungsan up, aeboot & Samio | 9y 1353 | 737 - - 61.6
indus. site
. . 1) 00 - - - -
Hae- Youngam Youngam indus. site 9) 445 B B B 445
ki
e Keumh Haenam indus. site b 00 - _ j N
eumho us 2) 193 - - - 193
" D 261 14 20 227 -
Haenam Haenam, Kangjin 2 133 - B B 133
1) 92 13 19 - 6.0
Sum- Jeongsuk Damyang % 00 - - . 8
nam 1 65 1.2 - 4.2 1.1
Hadong Hadong 2 12 B B B 12
Sub-total 1 206.8 529 89.1 384 26.4
bt 2) 5525 | 1212 | 1774 - 253.9
Total 759.3 174.1 266.5 384 280.3

% Source: Statistics of Water Works(Ministry of Environment, 1996)
¥ Water demand: 1) Municipal water, 2) Industrial water
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Table 5. The Results of Individual Reservoirs Operation

(unit : 10°m?)

A | Annual Annual
. . fnua water Annual Required water
Project Reservoir Inflow . Remark
(A) requirement release storage shortage
(B) (C)
Keumgang 4,707.0 595.9 4,025.0 47.1 -
K;L;r:_ Saemankeum | 15366 1,053.1 527.8 492.8 -
Sub-total 6,243.6 1,649.0 45528 - -
Sinlim 13.1 99.3 0.12 15379 N 86.2 (C)=(A)-(B)
xiﬁé Kosu - Chuam 156 615 - 815.8 A 59 | (O=(A)-DB)
Sub-total 28.7 160.8 0.12 - -
Young- Muan - Jido 227.3 620.5 - 7,013.9 A 393.2 (C)=(A)-(B)
san-gang Hyunkyung 125.7 268.4 - 2,510.4 A 1427 (C)=(A)-(B)
v Sub-total 353.0 888.9 - - -
Youngsan 1,985.4 3785 1,607.2 42.0 -
Youngam 221.9 286.9 205 1,096.3 AN 650 (C)=(A)-(B)
Is:r‘; Keumho 1149 1527 10.3 6389 A 318 | (C=(A)-(B)
Haenam 117.7 915 573 918 -
Sub-total 2,439.9 909.6 1,695.3 - -
Jeongsuk 4.0 33.9 - 536.5 N 299 (C)=(A)-(B)
Snfr“n’ Hadong 505 36.3 179 434 -
Sub-total 54.5 70.2 179 - -
Total 9,119.7 36785 6,266.1 - 800.7

¥ Annual water shortage means an average of 20 yrs resulting from water balance
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Table 6. Boundary Conditions for Multi-Reservoirs Operation
Additional water Conditions of reservoir operation
Project Reservoir demjcm.d ff>r Buffer ]‘evel for Amount of max. Type of
desalinization water diversion water supply link canal
(ha - m/day) (EL. m) (ha - m/day)
Keumgang - (+) 040 172.8 Open canal
Keumman
Saemankeum 172.80 (=) 6.00 190.1 i
M Sinlim - (+) 4250 129.6 Pipeline
oun,
anyoung Kosu - Chuam - (+) 86.50 86.4 Open canal
Youngsan - (-) 435 345.6 "
Youngam 1.00 (-) 435 259.2 "
Haekang - .
Keumho - (-) 535 9.0 Pipeline
Haenam - - -
Youngsan - () 435 345.6 Open canal
Youngsan~ Muan - Jido 42,00 ) 500 259.2 z
ganglV
Hyunkyung -
Sumjin River B . .
(Sunchang) 432 Pipeline
Jeongsuk -
Sumnam
Sumjin River B -
(Akyang) 8.6 Pipeline
Hadong -
394 BEKERBEHE
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Table 7. The Results of Multi-Reservoirs Operation for the South—-Western Part of Korea

Effect. WaFer Max, water | Amount of Required Water
. . Inflow require- transfer by | water by
Project Reservoir | storage . . storage shortage
(ha -m) (ha *m/yr) ment link canal | link canal (ha-m) | (ha - m/yr)
(ha -m/yr) | (ha -m/day) | (ha  m/yr)
Reum=1 11 167 | 470487 100,162 172.8 40569 | 11,160 -
Keum- gang
man | Saeman= | an 0 | q94991 | 132,004 190.1 26,780 | 33891 -
keum
y Sinlim 2,778 28,099 27,812 1296 17,889 2,683 -
an-
young | Kosu- 2,332 19,443 19,088 86.4 12,929 2,308 -
Chuam
YOS‘;?lg’ 9,248 211,460 91,674 345.6 13,068 9,545 (-)297
Eae* Young-am | 13,847 35,263 23,933 259.2 7873 9,231 -
an
£ [ "Keumho | 7466 19,361 12,897 95.0 5,288 5,319 -
Haenam 1,234 17,056 9,153 - - 1,095 -
Young= | g9g 211,460 91,674 3456 40,756 9,545 (-)297
Young- san
san- Muan -1 g o7 63,484 56,189 259.2 19294 | 12615 -
gang Jido
v -
Hyun 13,038 31,863 28,491 - - 7,823 -
kyung
Sumjin 432 5,320 -
River
Jeongsuk 310 5,724 3,386 - - 262 -
Sum-
nam .
Sumjin 86 1,540 -
River
Hadong | 3,115 6,504 3,631 - - 2,857 -
Total 123848 | 1,103,055 508,510 1,589.7 191315 | 98789
=314 43 19987 8A 395
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