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Table 2. The importance of the criteria used in this research on the establishment of urban development
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Table 3. Pairwise comparison of study criteria
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Table 4. Final weights of research criteria and sub-criteria
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\YY



}‘ aalaal b 6,4.3 dn g 6‘}'.‘ O wu ua.L;jJ‘ Jde

A¥FSSE At E BATTE BATFE e A¥FSSE At E BATTE BATFE e
z 5 z 5
i Vs i s
H & H &
z 3 = i
2 = : o
2 e o T
z z z z
> - > -
Z ' H v
4 - : |

) [
L‘m‘i Lo et npe
a2 aipina | .
: 5 S [ : W Jul 5l Al 3
4 sak clilia du..‘ 3 ALt 15 4 a1
|
o - i o -
T E e E T WP E woE T E e E T W E wE
A¥FSSE At E BATTE BATFE e A¥FSSE At E BATTE BATFE e
N
z 5 z 5
;:- s W f— I/ L e
£ S z : [ 4
z 3 = i
2 = : o
2 e o T
- &
z £ z z
> - > -
e ' H v
= = = =
Lais)
T
z Z z I z
5 o ts 93 cdly | [
: £ : £
= = = M
[F T
o I
s f e T T Fe
| - — — J
T E e E T W E wE T E e E T W E WoE
AR SE A E BASTE A e AVOF B AT B4R E Mo oE
"
B g B Z
Z i - i
£ (= r : [ 4
B g 2 £
: : : F
£ x 3 2
z £ z z
; £ 3 1| E
z T T Laial || ™
MIJ? L8 et a2 piae
b gl e g ey ——
z , z z IE
: W g ALt | : Uodla i Alald |-!
P q ; 1 o | = L 1 o ||
AVhee e . AVhee e
- o o
R A O CR TR TN S SR
- — — | - — — L
2P W TE aar 2P wE av'rE WE AT E rE i

ol Chli> bl 1 alols g (S sl b cadlaie ol ) ‘T (el Lgl.as&f Slalole ) cCUJ)‘ 19w lo J"Ji.i 4als
Cont. Fig 3. E: slope, F: DEM, G: distance from main faults, H: geology, I: soil texture, J: distance from protected arca

\YY



VEN Q‘:.we) ((‘JLC'?,' ﬂ)L‘bn: /rﬁé},ﬂ Jw) @._-b cbﬂ BE) ‘;’L_J‘f."- Sl 45‘.0‘.-:} 293 jl df&a..w

et il AR WRinE e

RN

"N

o
Laial
4 lz
v Bl s L
> N E
Vehea v :
I S 4
- — —
RE W T E 't E WE

21 208 (s 0wl Ghle 1 kol i ¢ ol (slaosle I Al reS” ¥ S aalsl

Cont. Fig 3. K: distance from roads, L: distance from cities, M: land use

Ol gl S5 IS1 Ol ol gy akb 5 (5 ) Glaaids Lbais I8 5 g 7 odal) 5 Solg o
el dalis JBO Y e IS5 s o SIS Oy e il oo b S el

LS AT 5 (6, ann s S R L Ol g

[v]

Land Suitability Map = (“Rivers” x 0.058) + (“Wells” x 0.117) + (“Faults” x 0.235) + (“Protected Area” x 0.088)
+ (“Roads” x 0.053) + (“Cities” x 0.046) + (“ Geology” x 0.047) + (“Land use” x 0.076) + (“Climate” x 0.014) +
(“Soil” x 0.114) + (“wind” x 0.043) + (“Dem” x 0.021) + (“Slope” x 0.084)

ayef."E A E AA°Y'"E AA°F.'"E & E
N
:Z z
’: W | -
3 ;%ﬁ e
T 1} ¥
z £
: :
- T
£ £
£ Laa),||®
_—

. Ay 23 g2 z
5 a4y o8 P
: N M 1y
= 0.481884 =

TV .

0.0771809
C- I A OO TR
- — —
av°r"E 8A%""E A% E 0A°F " E %" E

A 5 (5208 il g o Ol g &SG5S 015 ol ki F S
Fig. 4. Final land suitability map of Bam city for the establishment of urban development

AR



}' uu:..«l L: ‘5}6-:3 4.'.«"3' 6',3 u._«ej ww tﬁhj) J-\A

Wf&jﬂ;‘d‘jbw&uodjbjb LJO-/\.«;' .L_Jj; szla.u)w‘):‘_;:ébwcbu‘&;{}
bMWJ)GdbM&S;}W}‘f‘Sﬁ&W“)) 6@@W)§&Gﬁ&j%‘£¢)wu‘j§¢uﬂwu‘js
sl el sdalie LB O S5 53 el gdy aib 428 LAS
aver. g BA%E BAT E BA°F o E s e

4Rt
=
\.i
1°F." N

z Z
- =
¥ 2
: >
z
g Lada) | |
£ L S
sinesin [
Wyl s3giaa
Gahblia ol g0 gaidih .
z B
5 wsos o [
.- o
= s ool [ ||
VYoo e e i
s o5 [

ALY e o5 [

av°FE A% "E A% E BN E 2°E

G 5 5208 il g o Ol g3 0505571 015 o (g i 2 0 S0
Fig. 5. Classified land suitability map of Bam city for the establishment of urban development

ﬁou,e,:&i;);\ujawﬂ;,w S Jgus

Table 5. Land suitability classes area of Bam city
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Abstract

Background and Obijective In recent decades, with
the acceleration of urbanization and the growth of
migration to cities, the physical structure of cities has
undergone extensive changes. To implement these
changes, regardless of the ecological capacities and
requirements of sustainable urban development, cities
are facing many challenges. One of these challengesis
determining the appropriate areas for the physical
expansion of the city for the establishment of urban
development. One of the most reliable methods to
determine the appropriate directions and areas for
urban development by considering environmental
conditions and characteristics is the land suitability
assessment. Such an assessment greatly contributes to
sustainable land use and solving environmental
problems caused by rapid urban development. Land
suitability assessment aims to identify the most
appropriate spatial pattern for future land uses
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considering the ecological potential of the area. Since
many criteria need to be considered and analyzed in
the selection of appropriate lands for urban
development, it is necessary to use the most effective
techniques to identify the best locations for future
urban expansion. The Geographic Information System
is such atechnique, having its most useful application
in the land suitability assessment method. In setting
the importance of the criteria used and computing the
weights of factors, GIS tools must be integrated with
other methods to improve the results. Given that, the
present study attempted to evaluate the land suitability
to determine suitable areas for the establishment of
urban development of Bam city through the
integration of the Multi-Criteria Decision-Making
approach, Fuzzy Logic, and Geographic Information
System.

Materials and Methods To achieve the objectives of
this study, with the help of a group of experts, and an
extensive review of the related literature, all the
criteria and sub-criteria essential to the establishment
of urban development were identified as the first step.
To this end, a questionnaire was designed and
distributed among the group of experts and they were
asked to express their opinions on the identified
criteria and sub-criteria. To determine the required
sample size and population, Morgan's sampling table
was employed. Consequently, 9 criteria and 13 sub-
criteria were selected for the land suitability
assessment in this study.
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Multi-Criteria Decision-Making method and Expert-
Choice software were used to compare and weigh the
previously determined criteria and sub-criteria. As the
next step, al the data layers were standardized by the
fuzzy logic method using ArcGIS software. The scale
of the maps used in this research is 1:100000 and the
resolution of digital layers is 90x90 meters. After
assigning calculated weights to each data layer, they
were overlaid using the Weighted Linear Combination
method and fuzzy sum technique.

Results and Discussion The results from MCDM
anaysis revealed that three sub-criteria namely
distance from magjor faults, distance from drinking
water wells, and soil texture had the highest weights
among other factors at 0.235, 0.117, and 0.114,
respectively. The inconsistency calculated for the
pairwise comparison in this study was 0.07, which is
below the 0.1 thresholds. Analysis of the final raster
suitability map, resulting from overlaying data layers,
showed that the highest and the lowest pixel values
were 0.481 and 0.07, respectively. To perform a more
accurate analysis, the fina suitability map was
classified into four suitability classes (medium, low,
very low, and undevelopable) indicating that 24% of
the studied area equivalent to 189965.2 hectares,
categorized as having medium suitability, 34% low
equivalent to 268854.3 hectares, 22% very low
equivalent to 178695.7 hectares, and 20%
undevelopable equivalent to 160762/3 hectares for the
establishment of urban development. The medium
suitable areas are mainly located in the east,
northwest, and to a lesser extent in the center, mostly
away from the major fault lines, while the areas of
very low suitability and undevelopable are mainly
located in the west and south of the area studied. Due
to their proximity to protected areas, mountainous,
fault lines, and hills, these areas do not demonstrate

the appropriate suitability for the establishment of
urban development.

Conclusion This study was conducted to identify and
determine suitable areas for the establishment of urban
development in Bam city using a combination of the
Multi-Criteria Decision-Making approach, Geographic
Information System, and Fuzzy Logic technique. All
the criteria and sub-criteria, used to conduct this study,
have been determined using a questionnaire and
considering the environmental conditions and socio-
economic characteristics of the studied area. As a
result, 9 criteria including water resources, climate,
topography, geology, soil, areas under the Department
of Environment Management, roads, population
centers, and land use, and 13 sub-criteria including
distance from surface and groundwater resources,
climate, wind speed, slope, altitude, distance from the
main faults, geology, soil texture, distance from
protected areas, distance from roads, distance from
built-up urban areas and land use were selected for
this study. Expert Choice and ArcGIS software were
employed for pairwise comparison and standardization
and overlaying data layers. It was found that 24% of
the studied area equivalent to 189965.2 hectares can
be categorized as medium suitability for the
establishment of urban development. Based on the
final results, it is concluded that the integration of the
Multi-Criteria Decision-Making approach, Fuzzy
Logic, and Geographic Information System can
provide sufficient tools to determine the areas suitable
for urban development and present a detailed analysis
of these areas according to the characteristics of the
areafor future planning.
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