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Abstract
Water resources are among basics for sustainable
development. The non uniform temporal and spatial

distribution of water resources is led to shortage water in arid
and semi arid regions. The inter basin water transfer projects
are one remedy to this problem. According to the diversity of
the feasible water transfer projects, ranking of the projects
with different criteria is currently one of the important issues
in water resources management. Fuzzy Multiple Criteria
Decision Making (FMADM) is a collection of methodologies
which can be used to compare, select, or rank multiple
alternatives that typically involve incommensurate attributes.
The aim of this research was to use some of the fuzzy
multiple attribute group decision making methods for ranking
some inter-basin water transfer projects of Karoon River,
western Iran. Maximizing and minimizing sets method, the
Bonissone’s method for group decision making, Fuzzy
TOPSIS for group decision making, and Fuzzy Decision
Making software were used in this study. A set of 10 inter-
basin water transfer projects with 8 criteria were considered.
First, the weight of each criterion was determined within a
group of five water resources experts, Then the rating
preference for each alternative were obtained by the same
group of experts. Finally, the results of different methods
were compared. The results showed that the Tunnel
Koohrang 1 posses the higher rank. Also, the Spearman rank
correlation coefficient was obtained between different
methods. The results showed that the Fuzzy TOPSIS and
Bonissone method provide the best correlation. For
evaluating the criteria weightings, the sensitivity analysis was
conducted and the results were compared.
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Cl | M M M M ML M | ML L L M
C2 | H VL VL M M M | MH MH | MH
C3 | H ML ML | MH VH | ML |MH | VH | VH | VH
C4 L MH MH H H H | MH | MH | VH H
C5 | VL VL VL VL VL VL | VL | VL L VL
C6 1 1 1 1 1 1.3 1 1 1 15
C7r | M M M M VL M M H M H
Cc8 | H L L M M H | MH|VH | M | MH
Jol 085 18 wonad Ol a5 wlwl o Fuzzy TOPSIS pogy b (531 dlasl -V Jous
E1 Al A2 A3 A4 A5 A6 A7 A8 A9 A10
C1 (357 | (357 | (357) | (35,7 (1,3,5) (35,7 | (135 | (0,13 (0,1,3) (3,5,7)
c2 | (7910 | 001 | 001 | 357 | G357 | 357 | 679 | G571 | 679 | 7.9
c3 | (7910 | (1,35 | (1,35 | (57,9 | 910100 | (1,35 | (579 | (9,10,20) | (9,10,10) | (9,10,10)
c4 0,.13) | (6,7.9) | (5,7.9) | (7.9,10) | (7.9,10) | (7.9,10) | (57.9) | (5,7.9) | (9,10,10) | (7,9,10)
C5 0,0,1) | (0,0,1) | (0,0,1) | (001) | (001) | (001) |(001)| (001) | (013 | (0,01)
C6 0,13) | (013) | 013) | 013) | (013) | 357 | (013) | (013 | (013) | (7,910)
c7 | 357 | @57 @sn | G57) | 001 | 357 | @57 7,910 | 357) | (7,910
c8 | (7,910 | 013 [ 013) | 357) | (357 | (7.910) | 57,9 | (9.10,10) | (357) | (5,7.9)
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5 S el p3slSal ) 4 ol ) laylae (9,8 a3lsl b i
FB (295 S el (lp & Cunl (p) FDM ISl 5 Colae
Oyguas b Jigy 51 <SGy (635)5 leMbl bl 5 Abl o5 03l
5 odlatwl 350 (sl yigy oy 139 0dly Hl3le 5 a4y ol il
51 ook Hluw oiysN! ks 5l Fuzzy TOPSIS g, dlds oyl
@ Cumd (B9)S g B9y ik I Al 50> sl by,
@l Cangllae (2l (b Sluslxe (gl 1505 lat,
Glp g 009 claiized (658 dae Cygods g,y ol sl Cawy
51 ookl b ¢ ybgy ol 3l edel oty Capgllan HL a5 dulie
S die &« SewdlS 2ae @ (56 dxe Jad g g,
SiCagyl sl culie gy CLl (IS jgba 35d s
L Slgs o 08 1S maoual g 2yl 0 pS prenal & (Sww a5
b 39 slaghy) Jl o sm dpge ML g Lulyd 4 oy

&S Olsal

Cou g i -F
51 ool b &S Calises (sla gy 3l odel cowts gl 5w oyl
oL duolie FDM |l33ls 5 ol b sl odel vy cungidoli
Ao po plplo bl (claijed (g5l sae 5 Hie (536 dae (Sl
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oyl Wil mesiee g perSle sladegene (hg) 4 bgye
sdol Cawdy /AT L ply gy 93 0wl ,> Spearman  Siw.on
D9y ) ekl Cands mls emmd i A Jeds el
S cudl als ;5 FDM il gl 5 Fuzzy TOPSIS
Fuzzy TOPSIS s, 4 baye i (38 dlacl 15810 5 (£39,5
Loply o9y 90 opl > Spearman  Siaed copd Al oo
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ups dwbe g jldley ml L gty Sl S e mls
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O (Nered upd pnes Wil FS5 Il gl
b9y 9 Ogeds Uhg) & dede ol ekl Cusyy @l
08 P (Ssed cops pyubs gl Fuzzy TOPSIS
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b oojlmediz (pSprenad lize slagby) o 6550 dulie
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FDM 13310 5 gl b mosies 9 w35l (sloas 0o (9, gl dmlie —A Jgu

), Max & Min | (U)ol cuallas FDM 5ol
1 A2 0.591 A10 53.72
2 A3 0.540 A2 51.62
3 A10 0.519 A3 48.27
4 A6 0.461 A9 46.36
5 Ad 0.427 A6 43.49
6 A7 0.411 A8 40.13
7 A9 0.398 A4 35.24
8 A8 0.396 A7 33.33
9 Al 0.339 Al 31.62
10 A5 0.300 A5 15.44

FDM ,13810 5 gt b Fuzzy TOPSIS (pig, gl dmulio -4 Joua

@3, | Fuzzy TOPSIS | (CC) o5 cups | FDM | Ll
1 A2 0.357 Al0 | 62.78
2 Al0 0.342 A2 53.64
3 A6 0.292 A3 49.2
4 A3 0.278 A6 44.25
5 A8 0.265 A8 | 40.69
6 A4 0.257 A4 33.04
7 A9 0.253 A9 | 3187
8 A7 0.233 A7 29.7
9 Al 0.22 Al 26.37
10 A5 0.182 A5 19.65

FOM 15810 5 guli b (89,5 gyt b9y W amalio Y+ Jgaa

Ad) | Gsmss U9 (U)ol cugllas St oasls | FDM Slsel
1 A2 (3.82,4.15,1.65,1.39) 3.896 Al10 60.86
2 A3 (3.37,3.67,1.54,1.43) 3.476 A2 54.5
3 A10 (2.95,3.32,1.46,1.33) 3.1 A3 49.96
4 A6 (2.54,2.78,1.35,1.63) 2.749 A6 45,61
5 A8 (2.17,2.47,1.01,1.47) 2.461 A8 414
6 Ad (2.02,2.28,1.15,1.51) 2.27 Ad 34.15
7 A9 (1.92,2.18,1.02,1.47) 2.25 A9 31.29
8 A7 (1.92,2.10,1.13,1.65) 2.17 A7 29.09
9 A5 (1.35,1.56,0.73,1.50) 1.694 Al 27.48
10 Al (1.21,1.55,0.73,1.55) 1.633 A5 17.19
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BliSeo (b wgy gl dmulio =YY Joun

) FDM | ™7 099 | Max &Min | Fuzzy TOPSIS
1 Al0 A2 A2 A2
2 A2 A3 A3 Al0
3 A3 Al0 Al0 A6
4 A6 Ab A6 A3
5 A8 A8 A4 A8
6 A9 A4 AT A4
7 A4 A9 A9 A9
8 A7 A7 A8 A7
9 Al A5 Al Al
10 A5 Al A5 A5
BliSeo g gy cwm Spearman ( Suwmod s — VY Jodo
la b9, Fuzzy TOPSIS Min & Max slacgee | Bonissone FDM
Fuzzy TOPSIS 1 0.878788 0.951515 0.963636
Min & Max  slaas soxo - 1 0.90303 0.854545
Bonissone - - 1 0.939394
FDM - - 1
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