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Abstract

The optimal water allocation pursues a reliable and economic supply of water resources to meet various interests in socio-economic-
environmental aspects. The global water shortage has intensified due to climate change and population growth with limited water resources. Thus,
the water management scheme has shifted to improve water use efficiency by proper demand management and water allocation planning. Here,
a hydro-economic water allocation model, called WAMM (Water Allocation and Management Model) is introduced. The WAMM is equipped
with an improved linear programming algorithm for optimal water allocation and estimates economic value of water supply as an objective of water
allocation decision. The model is expected to be used as an engineering decision support tool for optimal water allocation and management.
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Scheme of Namhan river basin
water supply system

A. 100704

M/1. 100708

Yeoju-bo

A. 100702

M/1. 100702

Hoengseong-dam I

Jﬁ. M/1. 1006

%. M/1. 1301
%. M/1. 2001

M/1. 100702

J2ALI-WI0RS
4

Gangcheon-bo

—H A. 1006

4
Jann-SueysSuoaid

Gwangdong-dam

A. 100702 A. 100701

M/1. 100701

A. 1005 A. 1004

o<

M/1. 1004

M/1.1101

M/1. 1005 M/1. 3011

—
weal}s-jeq

A.1002

M/ 1003

A.1001

M/I. 1001

._\

Nambhan-river

@  A.:Agricultural
@  M/L.:Municipal & Industrial
— Water transfer

[0 Agricuttural reservoir

Fig. 4. Schematic diagram of Namhan river basin water supply network

Table 1. Water demand of individual sectors in Namhan river basin

713

Demand Water demand (10,000 m®)
sites June 1~5 June 6~10 June 11~15 June 16~20 June 21~25
A. 1001 84.1 90.8 86 73.4 55.7
A. 1002 176.2 185.5 152.3 123.2 98.9
A. 1003 275.9 282 226.2 183.8 154.8
A. 1004 633.7 641.6 639.5 527.4 416.3
A. 1005 286.8 284.1 225.6 177.7 153.8
A. 1006 468.2 494.1 365.6 279.8 248.2
A. 100701 192.6 195.8 1514 114.7 1104
A. 100702 81.1 82.8 66.2 51.9 49.8
A. 100703 1288.1 1302.7 959.9 689.9 665.1
A. 100704 112.9 115 91.2 71 68.3
M/I. 1001 61.8 61.8 61.8 61.8 61.8
M/I. 1002 19.1 19.1 19.1 19.1 19.1
M/I. 1003 83.5 83.5 83.5 83.5 83.5
M/I. 1004 96.3 96.3 96.3 96.3 96.3
M/I. 1005 12.3 12.3 12.3 12.3 12.3
M/I. 1006 121.9 121.9 121.9 121.9 121.9
M/I. 100701 56.4 56.4 56.4 56.4 56.4
M/I. 100702 39.2 39.2 39.2 39.2 39.2
M/I. 100703 137.6 137.6 137.6 137.6 137.6
M/I. 100704 57.5 57.5 57.5 57.5 57.5
M/L. 1101 4.5 4.5 4.5 4.5 4.5
M/I. 1303 4.9 4.9 4.9 49 4.9
M/I. 2001 15.6 15.6 15.6 15.6 15.6
M/I. 3011 63.4 63.4 63.4 63.4 63.4

Note) A : Agricultural sector, M/I : Municipal/Industrial sector
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Table 2. Economic valuation of municipal/industrial water sectors
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Aste] Hgo53ct =, 53850 A HFLFa A
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4.3 WAMM A2} 3}H 1M

2 AL A i E WAMM 23 0] AF82} W ol 2 95
GUI (Graphic User Interface) 725 Z+& SWE-3 745}
At AH AR = 3w Al2E o AR d¥S flst WAMM
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Demand sites |Municipal user ratio (%)| Industrial user ratio (%) | Unit economic value (Won/m®) Unit penalty value (Won/m®)
M/I. 1001 38 62 3,949 172,900
M/I. 1002 92 8 1,627 418,600
M/I. 1003 69 31 2,616 313,950
M/I. 1004 80 20 2,143 364,000
M/I. 1005 63 37 2,874 286,650
M/I. 1006 92 8 1,627 418,600

M/I. 100701 61 39 2,960 277,550

M/I. 100702 61 39 2,960 277,550

M/I. 100703 61 39 2,960 277,550

M/I. 100704 61 39 2,960 277,550
M/I. 1101 100 0 1,283 455,000
M/I. 1303 100 0 1,283 455,000
M/I. 2001 100 0 1,283 455,000
M/1. 3011 100 0 1,283 455,000
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Fig. 5. Graphical user interface of WAMM

Table 3. Water allocation results comparison between SSLP and FSLP

Unsupplied demand volume (10,000 m®)
D:?:Snd June 1~5 June 6~10 June 11~15 June 16~20 June 21~25
SSLP FSLP SSLP FSLP SSLP FSLP SSLP FSLP SSLP FSLP

A. 1002 0 0 26.0 0 0 0 0 0 0 0
A. 1004 0 0 0 0 0 0 59.1 0 0 0
Sum 0 0 26.0 0 0 0 59.1 0 0 0
M/I. 1002 0 0 2.1 0 0 0 0 0 0 0
M/I. 1004 0 0 0 0 0 0 4.0 0 0 0
Sum 0 0 2.1 0 0 0 4.0 0 0 0
Total 0 0 28.1 0 0 0 63.1 0 0 0
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Table 4. Storage volume comparison between SSLP and FSLP
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iy 34 St SSLP R EHH]
AA717= Ae{she FSLP {9 2 vl o] 7] = vl
Al Hep aabARl = v ek AA S 4 Qa2 & < Sl

2, FSLP 7|42 MR A1 4] mel7|gho] that B 75
WAL HAsle] 9l chakg A4 4 B e weld

O

= v sl o™, mebA SSLpof ¥ls 8552l

Y& NANE 5 e A ez mEr.

45 S0 ME = HIE 20 EHESSAYY
vs. A1)

DA = o2 B olMs T2 s A0 g ¢t
e =distel] gt 54 o2 Eagol ol FolRe
L, 2 A7l A= = 842 A 71 A AT B
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Available storage volume (1,000,000 m?)
Storage
sty June 1~5 June 6~10 June 11~15 June 16~20 June 21~25
SSLP FSLP SSLP FSLP SSLP FSLP SSLP FSLP SSLP FSLP
A. 1002 Res. 0 1.3 0 0.8 0 0.7 0 0.5 2.9 3.0
A. 1004 Res. 17.9 19.4 10.8 13.9 3.7 8.3 0 4.0 33 7.3
Gangcheon-bo 8.6 7.7 8.5 7.0 8.5 6.7 8.4 6.4 8.7 8.7
Yeoju-bo 11.2 10.8 11.1 104 11.1 10.3 11.0 10.0 11.3 11.3
Ipo-bo 14.1 13.0 14.0 12.6 13.8 12.4 13.7 12.6 14.3 14.3

Table 5. Water allocation results comparison between max. Reliability and max. Economic benefit optimization (with SSLP simulation)

Unsupplied demand volume (10,000 m®)
Dzr;[l:snd June 1~5 June 6~10 June 11~15 June 16~20 June 21~25
max. R max. E max. R max. E max. R max. E max. R max. E max. R max. E
A. 1002 0 0 26.0 28.1 0 0 0 0 0 0
A. 1004 0 0 0 0 0 0 59.1 63.1 0 0
Sum 0 0 26.0 28.1 0 0 59.1 63.1 0 0
M/I. 1002 0 0 2.1 0 0 0 0 0 0 0
M/1. 1004 0 0 0 0 0 0 4.0 0 0 0
Sum 0 0 2.1 0 0 0 4.0 0 0 0
Total 0 0 28.1 28.1 0 0 63.1 63.1 0 0
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