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ABSTRACT

Health-care applications are those types of uses that, in the event of
inaccurate location, may lead to irreparable loss of life in addition to the
economic and financial constraints. The geographical location is the main
component of access to medical services. Therefore, the importance of
optimal and suitable location for this type of user should be considered. In
this paper, a compilation of GIS capabilities and an ANP model in a fuzzy
environment was conducted to determine the optimal locations for the
establishment of a hospital in Markazi province, Arak city. For this
purpose, firstly, effective and suitable criteria for locating the hospital in
view of the location is the geographic and geographical conditions of
Arak, hospitals, experts, books and articles were selected and then
weighed in fuzzy environment. Finally, the results obtained by fuzzy GIS in
fuzzy mode were used by five fuzzy operators (AND, OR, SUM,
PRODUCT, GAMMA) combined in ArcGIS. According to the results
obtained from five fuzzy operators, the accessibility criterion, which had
the highest weight, was prioritized in order to find the optimal location for
the establishment of hospital, and the locations were identified with the
least distance from main road/paths for quick and easy access in the
shortest time to the hospitals.
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Lo lro (28 g Jloy 339: O e
C1 C2 C3 C4 C5 C6 Cc7 C8 C9 C10 Ci11 C12 C13
ST 0.136 0.186 0.139 0.053 0.128 0.085 0.046 0.104 0.042 0.039 0.037 0.056 | 0.025
Jber 039 0.126 0.173 0.129 0.049 0.119 0.079 0.043 0.096 0.039 0.036 0.034 | 0.052 0.023

L Glae Loyl Sgy0 Lailyy 4y s byl o295 Slanlin s yilo ooty a8 50 0als ools Gilresgi Gub wny al>yo jo

L lze (F9y0 kulgy (s yilo : £ Jgu
C1l Cc2 C3 C4 C5 C6 C7 C8 C9 C10 Cl1 C12 C13
C1 0 1 1 1 1 1 1 1 1
Cc2 1 0 1 1 1 1 1 1 1 1 1
C3 1 1 0 1 1 1 1 1 1 1
C4 1 1 1 0 1 1 1 1
C5 1 1 1 0 1 1 1 1 1 1 1 1
C6 1 1 1 0 1 1 1
C7 0 1 1 1
C8 1 1 0 1 1 1
C9 1 1 1 1 1 1 1 0 1 1 1
C10 1 1 1 0 1 1
Cl1 1 1 0
C12 1 1 1 1 1 1 0 1
C13 1 1 1 1 1 1 1 1 1 0

O & o L jlaro (g0 kulgy 1 ¥V Jguer

Cc2 C4 Cc7 C9 C10 Cil1 Ci12 C13 sl 0o
c2 @i (0.2503,05) (123) 234) 123) (3.45) 233) 233) 0.188
C4 (2,3,4) 1,1,1) (2,3,4) (3,4,5) (1.2.3) (3,4,5) (4,5,6) (4,5,6) 0.302
c7 03,051 (0.25,033,05) a1l 2,34) (123) 234) 234) 123) 0.142
Co | (0250305 | (020.2503) (0.305,1) @1l 0.305,1) 1)) (111 | (03051 | 0060
Cl0 | (03051 03051 (0.3,05,1) (1.23) ) (123) (1.23) 23.4) 0.124
Cll | (0202503) | (0.2,02503) | (02,02503) | (LL1) 0.3,05,1) 1)) (123) (123) 0.069
C12 | (0250305) | (01602025 | (0.2,02503) | (LL1) (03,051 03051 | (LL1) Ll 0.055
C13 | (0250305) | (0.16,020.25) (0.305,1) (123) | (0250305 | (03051 | (LL1) a1l 0.060
CY a3 Comnd b )lize (Fgy0 Lulgy 1 AJgux
Cl C3 C4 C5 Cc8 Cc9 C10 Cl1 C12 C13 =W 0
C1 (1,1,1) (2,3,4) (1.2.3) (2,3,4) (4,5,6) (2,3,4) (4,5,6) (2,3,4) (3,4,5) (3,4,5) 0.238
C3 | (0.250305) aLy 232) 232) 234 1223 (G.45) @56) @56) | 456 | 019%
Ca 03051 (0.25.0.3,05) LD 123 123) 2.34) 2.34) 123) 234 | (345) | 0133
C5 | (0.250305) | (0.250305) | (0.3.05.1) aL 234 (G.45) 232) 123 2324 | @45 | 0120
C8 | (01602025 | (0.250305) | (03051 | (0.250305) LD @i 2.34) 234 LD | (@23 | 0oes
Co | (0250305) (03051) | (0250305) | (0.20.2503) LD LD 123 123) 123) | (L23) | 0070
C10 | (01602025 | (0202503) | (0250305 | (0.2503,05) | (0.250305) | (03051 | (L1 Ll @23 | @1y | 0043
CIl | (0250305) | (0.1602025) | (03051 03051 | (0250305) | (03051 | @LD aLD @ALD) | @23 | o005
C12 | (0202503) | (0.16,02,0.25) | (0.250305) | (0.250.305) Ly 03051) | 03050 | (LLY) WLl | (23 | 0045
C13 | (0202503) | (0.16020.25) | (02,02503) | (0202503 | (03051 | (03051 | (LL1) | (03051 | (03051 | LLL) | 0035
FYFGY) amio (1 Foo Jlu o o loii cA 0550 (Cl g 0 3l (wikigo i g 33 — ool 4 guid Y




Of 21 03l (quwikigo (ool Jbeleolo
CY 4 Comnd b ylero (g0 batlgy 1 4 Jgus
C1 C2 C5 C6 C7 C9 Ci11 C12 C13 W 039
c1 @D (0.2503,05) 03.05.0) (0.2503,05) @D (0.25,0.3,05) @23 | @34 | @45 | 0083
c2 @34) @D 232) @D 232) 0.3.05.0) @25 | @56) | (456 | 0198
c5 123) (0.2503,05) @) 0.3.05.0) 123 (0.250.3,05) @32 | 123 | @34 | o107
Cc6 (2,3.4) 1L (1.2.3) L) (2,3.4) LD (2.3.4) @56) | (234 0.183
c7 L1 (0.25,0.3,0.5) (0.3,05,1) (0.25,0.3,0.5) w11 (0.25,0.3,0.5) (2.3.4) 234 | (LY 0.074
c9 (2,3.4) (1.23) (2,3.4) L) (2,3.4) LD (45,6) (456) | (456) 0.232
cl1 (0.3,05,1) (0.2,0.25,0.3) (0.25,0.3,0.5) (0.25,0.3,0.5) (0.250.305) | (0.16,0.2,0.25) L) W11 | (123 0.045
Cl2 | (0250305 | (0.16,0.2,0.25) (0.3,05,1) (0.16,0.2,025) | (0.250.3,05) | (0.16,0.2,0.25) L) WLl | @Ly) 0.038
C13 | (0.202503) | (01602025 | (0.250.305) (0.25,0.3,0.5) W10 (0.16,0.2,025) | (03051 | WLl | (LL1) 0.039
CF a1 Comd b )lero (g0 Lulgy i Ve Jouar
c1 c2 c3 cs5 cs C10 13 =l 03
Cc1 A1) L) 1.2.3) (2.3.4) 234) | 234) (0.250.3,0.5) 0175
c2 A1) A1) a.11) a.11) 234) | (123) (0.2,0.25,0.3) 0.120
c3 (0.3,05,1) A1) a.11) 1.2.3) 234) | 234) (0.250.3,0.5) 0131
Cc5 (0.25,0.3,0.5) A1) (0.3051) a.11) 234) | @11 (0.2,0.25,0.3) 0.088
c8 (0.25,0.3,0.5) (0.250.3,0.5) (03,051) (0.25,0.3,0.5) ALy | @Ly (0.16,0.2,0.25) 0.054
C10 (0.25,0.3,0.5) (0.3,051) (0.25,0.3,0.5) 111 ALy | @Ly (0.16,0.2,0.25) 0.062
C13 (2.3.4) (3.4.5) (2.3.4) (3.4,5) 456) | (456) L) 0.370
Cb 4y S bdylno (Fg )0 Ly i V) oo
Cc2 C3 Cc4 Cé c7 Cc8 Cc9 C10 Cl1 C12 C13 sle s
Cc2 1,1,1) (11,1) (1,2,3) (2,3,4) (2,3,4) (2,3,4) (4,5,6) (2,3,4) (3,4,5) (3,4,5) (4,5,6) 0.198
C3 1,1,1) (11,1) 1,1,1) 1,1,1) (2,3,4) 1,2,3) (3,4,5) (4,5,6) (4,5,6) (4,5,6) (3,4,5) 0.168
c4 (0.3,0.5,1) 11 1,12 1,23) (1,23) (2,3.4) (2,3.4) (1,23) (34,5 (345) | (456) 0.152
c6 (0.25,0.3,0.5) 11 (0.3,0.5,1) 1,10 (2,3,4) 1,11 (3.4.5) (2,3.4) (34,5 (345) | (345) 0.126
Cc7 (0.25,0.3,0.5) (0.25,0.3,0.5) (0.3,0.5,1) (0.25,0.3,0.5) (1,1,1) (1,1,1) (1,2,3) (2,3,4) (1,2,3) (1,2,3) (3.4,5) 0.079
c8 (0.25,0.3,0.5) (0.3,0.5,1) (0.25,0.3,0.5) (1,1,1) (1,1,1) (1,1,1) (1,2,3) (1,1,1) (1,2,3) (1,2,3) (3.4,5) 0.078
co | (0.16,02,025) (0.2,0.25,0.3) (0.25,0.3,05) (0.2,0.25,0.3) (0.3,05,1) (0.3,05,1) (1,11 (1,11 Ll @ny | @uy | o040
C10 | (0.250.305) (0.16,0.2,0.25) (0.3,05,1) (0.250.305) | (0.250.305) (1,11 (1,11 (1,11 12,3 @Ly | w23 | oos1
cil | (0.20.2503) (0.16,0.2,0.25) (0.2,0.25,0.3) (0.2,0.25,0.3) (0.3,05,1) (0.3,05,1) w1y | (03051 L1 @Ly | @23 | o040
c12 | (0.20.2503) (0.16,0.2,0.25) (0.2,0.25,0.3) (0.2,0.25,0.3) (0.3,05,1) (0.3,05,1) (1,11 (1,11 Ll @ny | @y | 0039
C13 | (0.16,0.2,0.25) (0.2,0.25,0.3) (0.16,0.2,0.25) 0202503) | (02,02503) | (0202503 | (111 | (03051 | (03051 | @1l | @1l 0.030
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O 21 03w (i o2l Jbeleolo
Cr 4y Comd b lemo (9,0 tulgy 11V Jguer
Cc2 C3 C5 C8 C9 C13 sle 03
c2 1,1,1) (0.3,0.5,1) (2,3,4) (4,5,6) (4,5,8) (5,6,7) 0.319
C3 (1,2,3) (1,1,1) (2,3,4) (5.,6,7) (3,4,5) (2,3,4) 0.348
cs5 (0.25,0.3,0.5) (0.25,0.3,0.5) (1,1,1) (1,2,3) (1,1,1) (1,2,3) 0.112
cs (0.16,0.2,0.25) (0.14,0.16,0.2) (0.3,0.5,1) (1,1,1) (0.3,0.5,1) (0.3,0.5,1) 0.055
c9 (0.16,0.2,0.25) (0.2,0.25,0.3) (1,1,1) (1,2,3) (1,1,1) (1,1,1) 0.086
Cc13 (0.14,0.16,0.2) (0.25,0.3,0.5) (0.3,0.5,1) 1,2,3) 1,11) 1,11) 0.081
CV & Comnd bylro (90 Lutlg; 1 VY Jguar
Cs8 C10 C13 sl 0l
Cs8 (111) (2,34 (1,2,3) 0.516
C10 (0.25,0.3,0.5) (1,1,1) (0.25,0.3,0.5) 0.142
C13 (0.3,05,1) (2,34 (111) 0.342
CA & S b ylno (Fg)0 Laulgy i VF Jgur
C1 C2 C9 C10 C11 sl 0l
c1 1,1,1) (2,3,4) (3,4,5) (4,5,6) (1,1,1) 0.359
c2 (0.25,0.3,0.5) 1,1,1) (1,2.3) (2.3,4) (0.25,0.3,0.5) 0.152
co (0.2,0.25,0.3) (0.3,0.5,1) 1,11) 1,2,3) (0.3,0.5,1) 0.114
C10 (0.16,0.2,0.25) (0.25,0.3,0.5) (0.3,0.5,1) 1,1,1) (0.16,0.2,0.25) 0.062
c11 (1,1,1) (2,3,4) (1,2,3) (4,5,6) (1,1,1) 0.313
s C13 C12 C11 €8 C7 C6 C5 C3 C2 C1 CA dy Coumwd b ylxo (F9,0 Lulg, 1 1O Jgos
c1 c2 c3 cs c6 c7 c8 ci1 c12 C13 | o
c1 11 123 234 23 1.23) 234) (345) 456) 345) (456) | 0226
c2 (0:305,1) L 123 (1L (.11 (123 (234) (456) (45.6) @456 | 0157
c3 | (0250305) (0.305,1) Ly 23 1.23) 234) 234) 1.23) (345) (345 | 0141
c5 (0:305,1) L (0.305,1) (1L (2:34) w1y (345) (234) (345) (345 | 0136
c6 (0:305,1) L (0.305,1) (0.25,03,05) (.11 w1y (123 (234) L23) (L23) | 0090
c7 | (0250305) (0.305,1) (0.25,03,05) L 1) @1y @1y 1.23) L (234) | 0073
c8 | (0202503 (0.25,03,05) (0.250305) | (020.2503) (0.305,1) w1y w1y (123 (L1 (L23) | 0054
Cll | (01602025 | (0.160.2025) (0.305,1) (0.250305) | (0.250.30.5) (0.305,1) (0.305,1) @1y L (234) | 0.045
C12 | (0202503) | (01602025 | (0.202503) | (0.20250.3) (0.305,1) w1y w1y w1y (L1 (L23) | 0.046
C13 | (01602025 | (01602025 | (0.202503) | (0.20250.3) (0.305,1) (0250305 | (03051) | (0250305 | (03051 | (L1 | 0031
Cre s o B ylaro (90 Lailg VP Jgur
C1 c2 C6 Cl1 C13 sl 0l
c1 1,1,1) (3,4.5) 1,1,1) (1,23) (0.2,0.25,0.3) 0.179
c2 (0.2,0.25,0.3) 1,11 (0.3,0.5,1) 1,11) (0.16,0.2,0.25) 0.077
cé 1,1,1) (1,2.3) 1,1,1) (1,23) (0.25,0.3,0.5) 0.166
ci1 (0.3,0.5,1) 1,11 (0.3,0.5,1) 1,11) (0.16,0.2,0.25) 0.091
C13 (3,4.5) (4,5,6) (2,3,4) (4,5,6) 1,1,1) 0.487
PYFGY) amio AFee Jlu o 0 yloui (A 0,599 (ol g0 jlw (qwiign (g 33 — (oS &) g vi¥




Of 21 03l (quckigo (o2t Jeleole
CN & o Lylaro (950 dailgy 11V Jgux
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c1 1,1,1) (0.16,0.2,0.25) 0.168
C10 (4,5,6) 1,11 0.832
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Cc2 C3 C4 C5 C8 C9 C13 T
c2 1,11 1,11 1,1,1) (1,2.3) (345 | (234 (0.3,0.5,1) 0.169
c3 @11 @1 (0.3,0.5,1) @11 234 | 123 (0.25,0.3,0.5) 0.120
c4 L) 1,2,3) @11 1.2.3) 234) | (234 (0.25,0.3,0.5) 0.169
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Co (0.25,0.3,0.5) (0.305,1) (0.25,0.3,0.5) L) @iy | @iy (0.2,0.25,0.3) 0.066
c13 12,3) (2.3,4) 2.34) (3.4,5) 456) | (345) L) 0332
CIY 4 o L)l (g0 Laulg : 14 Jguer
c1 cs ca cs ce c7 co C10 c2 | oo
c1 () @iy () 123) (345) 234 (1.23) 456) | B45 | oa91
c3 @LLY) wLLY) (0.2503,05) ) 234) (1,2,3) 234) (456) | (456) | 0.156
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Cs 03050 @il (0.305,9) @il (1.23) @11 (345) 234 | @45 | o013t
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C7 | (0250305) (0.3,05,1) (0.25,03,05) ) ) ) (1,2,3) (1.23) | (234 | 0088
co (0305, (0250305 | (0202503) | (02,0.2503) ) (0.3,0.5,1) ) (123) | (123) | 0061
Cl0 | (01602025 | (01602025 | (0.1602,0.25) | (0.2503,05) | (0250305 | (03051 | (03051) | (111 | (123 | 0.040
Cl2 | (0202503) | (01602025 | (02,0.2503) | (0202503) | (03051) | (0250305) | (03051 | (03050 | (111) | 0.036
radlee Vo Jsom 28 @ bap] (9,0 Lally) 4 S b jlne 223 el ales o
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Cl C2 C3 C4 C5 C6 C7 C8 C9 C10 Cl1 C12 C13
C1 1.00 0.238 0.083 0.175 0.00 0.00 0.00 0.359 0.226 0.179 0.168 0.00 0.191
Cc2 0.188 1.00 0.198 0.120 0.198 0.319 0.00 0.152 0.157 0.077 0.00 0.169 0.00
C3 0.00 0.196 1.00 0.131 0.168 0.348 0.00 0.00 0.141 0.00 0.00 0.120 0.156
C4 0.302 0.133 0.00 1.00 0.152 0.00 0.00 0.00 0.00 0.00 0.00 0.169 0.227
C5 0.00 0.120 0.107 0.088 1.00 0.112 0.00 0.00 0.136 0.00 0.00 0.091 0.131
C6 0.00 0.00 0.183 0.00 0.126 1.00 0.00 0.00 0.090 0.166 0.00 0.00 0.070
c7 0.142 0.00 0.074 0.00 0.079 0.00 1.00 0.00 0.073 0.00 0.00 0.00 0.088
C8 0.00 0.068 0.00 0.054 0.078 0.055 0.516 1.00 0.054 0.00 0.00 0.053 0.00
C9 0.060 0.070 0.232 0.00 0.040 0.086 0.00 0.114 1.00 0.00 0.00 0.066 0.061
C10 0.124 0.043 0.00 0.062 0.051 0.00 0.142 0.062 0.00 1.00 0.832 0.00 0.040
Cl1 0.069 0.049 0.045 0.00 0.040 0.00 0.00 0.313 0.045 0.091 1.00 0.00 0.00
C12 0.055 0.045 0.038 0.00 0.039 0.00 0.00 0.00 0.046 0.00 0.00 1.00 0.036
C13 0.060 0.036 0.039 0.370 0.030 0.081 0.342 0.00 0.031 0.487 0.00 0.332 1.00
Voo g% 4 lolas 2l 0j9 meiS o0 @00 BJgex) baylons Jlop 039 50 1, Vo Jooz 5l ol (2l Oyl
s
)lxo 2l 0039 V) Jgox
c1 Cc2 Cc3 c4 c5 cé c7 c8 c9 c10 C11 C12 C13
0.124 | 0.155 | 0.116 | 0.071 | 0.090 | 0.065 | 0.042 | 0.076 | 0.058 | 0.055 | 0.049 | 0.039 | 0.060
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