masnAulauuuuaenusiiamsdansssunluanaznisaaiianszuuaa i
- ned@Anm luguihyanauuy
Multicriteria Decision Making for Multireservoir Water Allocation During Shortage
: A Case Study of Upper Mun Basin.
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ABSTRACT

The purpose of this study is to identify the water shortages and generate water allocation
alternatives which take into account of profitability, equity and reliability of multireservoir system.
The decision makers play an important role in diagnosis and making decision for the water
allocation. The Upper Mun Basin was selected as a case study. HEC-3 was used as a tool to
simulate the multireservoir system using 25 years of data and using the selected dry, normal
and wet years data. € - Constraint linear programming was used to generate the alternatives.
Then the alternatives were selected by the analytical hierarchy process(AHP). The simulated annual
water shortage over the whole basin was 14.88%, occuring in Jul. — Sept. and in Dec. — May. The
priority of a criteria for water allocation are ranked as profitability(42.7%) over equity(33.1%) and
reliability(24.2%). The highest ranked alternative is the alternative that satisfies 100% of demand for
municipal and industrial water supply, maintains the river flow at 80.28% of the normal depth required
for the downstream ecological system and allows the yield for agriculture reducing to 56% of the

maximum vyield .
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Keller wazmmz (1996) Vl,ﬁmuﬂﬁ?imﬁmmim”wmmﬁﬂmefz‘uummmﬁi (Integrated Water
Resources System) ﬁﬁlwz"l,aiﬁmimqLﬁmmuslmmuuﬁwmﬁuﬁzjuﬁw delinsldinduiasslenluay
Hilse@nBnngagn %mﬂmmﬁmﬁumﬁmmﬁxuumeﬁﬂuﬁwﬁu Tnedaulvajauiduuuuieun
Uszaed ﬁq{fﬁﬁwLﬂuﬁ’]’mﬁmzmwqﬁﬂ'ﬁmmifzuumﬂﬂgmﬁmn’]imzmamuQu VT NAKAR WazAne
amnalditin (Molden, 1997) uazuansznuszyinanasldihainianssusing 7 (Kite waz Droogers, 1999)
Weadauasiaumadeniunisindulasesdiims NIEUAUMAAIZIANAELT  (Analytical
Hierarchy Process, AHP) ﬁLﬂuﬁﬁmwﬁ\iﬁ"Lﬂumﬁmm:ﬁmmﬁﬁmmLmumuﬂﬂizmﬁ (Flug waz
ALY, 2000; Schwartz, 2000)
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TTUIN W.A. 2518-2542 MNARDLAMNIUNNIZANAUNIATUNNTLANUWASULL Gumbel Was Log Normal
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Water Users Avg.Water Require. Case2.1 Case 2.2
Group (mcm) Shortage Duration Shortage Duration
Discharge (%) Initiate  Terminate Discharge (%) Initiate  Terminate
(mcm) (mem)
1.Agriculture 754.81 129.30 1713 Jul. Sept. 160.83 21.31 Jul. Sept.
Jan. Apr. Jan. Apr.
2.Municipal-

Industrial 35.55 1.04 293 Dec. Apr. 1.04 293 Dec. Apr.
3.Ecology 126.00 6.06 4.81 Dec. May 7.88 6.26  Dec. May
4.Outlet 73.20 - - - - 6.31 8.62 Apr. May

Jul Sept. Jul. Sept.
Over Basin 989.56 136.40 14.88 Dec. May 176.06 17.79 Dec. May
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auiinn1srarn luilvindes (Dry) wardltniunana(Normal) windu Ieeluthindesldutiady  fee
An(Dry1) tas(Dry2) uazAaudnsiias(Dry3) azidnsnsaauIRAaTNgNLn 40.03, 24.56 uaz 28.61%
FANANAL TABRNIZNIANITINEAIAZINAUININTGATN 47.19% NN3iszin-gaanunssu 17.74% uaziiin
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Water Users Water Requirement Water Shortage
Group (mcm) Dry 1 Dry 2 Dry 3
Dry 1 Dry2 Dry3 Discharge (%) Discharge (%) Discharge (%)
(mecm) (mem) (mcm)
1.Agriculture 761.76 708.8 807.06 359.51 47.19 211.29 29.81 264.90 32.82
2.Municipal- 35.55 356,55 35.55 0.79 2.22 3.15 8.87 6.31 17.74
Industrial

3.Ecology 126.00 126.00 126.00 19.71 15.64 7.88 6.26 11.04 8.76
4.0utlet 73.20 73.20 73.20 18.92 25.85 9.46 12.93 15.77 21.54
Over Basin 996.51  943.55 1,041.81 398.93 40.03 231.78 24.56 298.02 28.61

A9199 3 N13navn lugutinainnisanasssruuanaiuingg HEC-3 luthlfunmuuinuading e
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Water Users Water Requirement Water Shortage
Group (mcm.) Normal 1 Normal 2 Normal 3
Normal 1 Normal 2 Normal 3 Discharge (%) Discharge (%) Discharge (%)
(mcm.) (mcm.) (mcm.)

1. Agriculture 787.00 754.81 679.14 223.91 28.45 88.30 11.70 0 0
2. Municipal- 35.55 35.55 35.55 0 0 3.15 8.87 0 0
Industrial
3. Ecology 126.00 126.00 126.00 4.48 3.55 3.94 3.13 3.41 2.70
4. Outlet 73.20 73.20 73.20 0 0 0 0 0 0

Over Basin 1,021.75 989.56 913.89 228.39 22.35 95.39 9.64 3.41 0.37
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AN9199 4 NABNAINNTIATIZN Trade-off

Alternatives Agriculture Municipal-Industrial Ecology

Max.Yield  Yield Depletion Min.Shortage Water use Depletion Shortage Water level Depletion

(%) (%) (mem.) (%) (mem.) (%)
1 60 40 30.24 100.00 55.43 19.72
2 59 41 20.16 72.80 55.43 19.72
3 57 43 10.08 36.40 55.43 19.72
4 56 44 0.00 0.00 55.43 19.72
5 58 42 30.24 100.00 37.14 12.97
6 56 44 20.16 72.80 37.14 12.97
7 55 45 10.08 36.40 37.14 12.97
8 54 46 0.00 0.00 37.14 12.97
9 55 45 30.24 100.00 18.69 6.34
10 54 46 20.16 72.80 18.69 6.34
11 52 48 10.08 36.40 18.69 6.34
12 51 49 0.00 0.00 18.69 6.34
13 53 47 30.24 100.00 0.00 0.00
14 51 49 20.16 72.80 0.00 0.00
15 50 50 10.08 36.40 0.00 0.00
16 49 51 0.00 0.00 0.00 0.00
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A15199 5 N99LATITITNEUTINIIARATTUAE AHP

Informant Profitability ~ Equity Reliability

(%) (%) (%)

1 69.6 22.9 7.5
2 19.9 73.3 6.8
3 24.3 5.6 70.1
4 76.3 6.1 17.6
5 70.9 6.0 23.1
6 68.2 23.6 8.2
7 6.7 29.3 64.0
8 6.8 73.3 19.9
9 73.3 6.8 19.9
10 48.1 46.3 58
11 6.0 70.9 23.1
Mean 42.7 33.1 24.2

A1519% 6 NN9ATIZINNL AN UNNTARATIUNANE AHP

Alternatives Overall Priority
(%) (%)
2 0.90 14
3 11.17 3
4 27.93 1
6 0.44 15
7 5.92 6
8 16.63 2
10 4.96 7
11 1.30 12
12 9.92 4
14 2.79 9
15 0.42 16
16 8.55 5
17 3.72 8
19 1.66 "

20 1.08 13
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