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for Water Management in River Basin
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Abstract : As popultations expand and economies develop, increasing competition for limited available water
resources is occurring among many water users. This has brought greater attention to water allocation with legal and
institutional constraints. This paper develops a optimal water allocation methodology to basinwide water resources
allocation, which ensures that scare water resources are allocated among competing water users. The methodology
need to be based on optimization technique to allocate water resources due to an extended scaled of river basin.
The recommended model is developed to accomplish economic efficiency, equity and sustainability objectives. The
appropriate case study is tested with various existing water right system allocation model and the recommended
model. The result shows the applicability of model to the complex hydrologic system with legal and institutional

constraints.

Keywords : Water Allocation, Riverbasin Water Management, Water Budg et, Optimal Water Allocation, Public
Water Allocation, Economic Water Allocation
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Figure 1. Schematic map of Artificial Watershed
Table 1. Input Data for Demand Node
Pri L. Modified Marginal Cost
Usage Return Node 1”10.1‘ . Riparian ,O 1.1e .z?rgma O,S
Demand # (Amount) (Return Rate) Appropriation (Priority) Riparian Pricing (Marginal
oun eturn Rate . iori . .
(Priority) Y (Priority) Net Benefit)
9 Industrial(30) 11(60%) #3 #1 #1 200
13 Domestic(20) 15(50%) #1 #1 #1 50
17 Agricutural(30) 18(60%) #2 #3 #1 30
14 Instream(10) 15(100%) #4 #2 #1 10
o153 AT 60%7F AW 112 AW, @S ATk A BuE 71Ee W]
139 #]59] 209917} ALErE o] &5l ARE- g AEHe A EAEe Uig Ase %
2ke] 50%7F A 1562 AL, 178 A - 13} o] Ae] a3t
30997 FHETE o &AL AR 60%7t TAE 2y dAde g 7] 7]eg o]&3s
1891 A Moz 3% = oz A3t sk of AFAGHS Fs8ith 19 2+ & ATl
o] FA&FE aHsty] flste] 149 A3l 10 A AREE HAEe(ERA), AHTEE ke
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Figure 2. Setting for Water Allocation Model

in Excel
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el 3 7] Jlsg AHgstel FAF A A
S ¥20 Ha EulES aHsA &a et i 7Ms A&selth Ade AHFS A
A i EvlE 30%E 1dd A3E % 39 Aol EHiES e Ha EES wEeA
Aeletslct. 4 & 2014 AAHFe] Evllit Az oS A9t A2 o] o]FojHhom AT
= 29 JHA9] A #1) oA A ojo} A Gl ok Eulit> A 149 sk
A 13 EE et F5EAeH A3 971 A FAFRo] WREA] k7] i olgs WH
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60%7F BAFe] A 130 27 wizelch o Bl R Asbs ARl A, 4
ARA 59 AF 149 FeEEE) Y B AL, WAL 4@ viEFo] ot 2
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Table 2. Water Allocation Result without Minimum Water Supply
Demand # ( Alrlrslage Return Node Appl‘lz;?;tion Rip?ari.an l\é(;ilrflfs Prl\i/i;ggm(?\l/la(igisl:al
o) (i Falre) (Priority) Eritsy) (Priority) Net Benefit)
9 Industrial(30) 11(60%) 16.7(#3) 20.0(#1) 16.7(#1) 20.0(200)
13 Domestic(20) 15(50%) 20.0(#1) 20.0(#1) 13.3(#1) 20.0(50)
17 Agricutural(30) 18(60%) 13.3(#2) 12.2(#3) 16.7(#1) 12.0(30)
14 Instream(10) 15(100%) 3.3(#4) 2.0#2) 10.0(#1) 2.0(10)

- 162



2% 22|

[T
o
ot
B
iEd
THo
=
AT
0
1>
2
2
rok
e
-l

Table 3. Water Allocation Result with 30% of Minimum Water Supply

Prior L. Modified Marginal Cost
Demand # Wi IS INE6E Appropriation Rlp?ar{an Riparian  |Pricing (Marginal Net
(Amount) (Return Rate) (Priority) (Priority) (Priority) Benefit)
9 Industrial(30) 11(60%) 16.7(#3) 17.5#1) 16.7(#1) 20.0(200)
13 Domestic(20) 15(50%) 20.0(#1) 20.0(#1) 13.3(#1) 19.0(50)
17 Agricutural(30) 18(60%) 13.3(#2) 13.0#3) 16.7(#1) 12.5(30)
14 Instream(10) 15(100%) 3.3(#4) 3.0(#2) 10.0(#1) 3.0(10)
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