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Evaluating the Ecological Capacity for Urban Development Using
a Combination of AHP and GIS (Case Study: Baghmalek District)
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Abstract

Background and Obijective: Today, urban planners have become interested to consider sustainable
development in their planning. Evaluation of ecological capacity for urban development in order to
select appropriate locations is the main factor in sustainable development. In this study, it has been
attempted to evaluate the ecological capacity in order to determine the best possible regions for urban
development in Baghmalek district by applying a combination of Analytical Hierarchy Processes and
geographic information system.

Method: In order to achieve this objective, first we recognized the effective criteria in urban
development using the previous studies and by collecting opinions of the experts by Delphi
methodology. Finally 5 criteria and 12 sub-criteria were selected. Then, we determined the priority of
the criteria against each other by pairwise comparison method and by applying Analytical Hierarchy
Processes. Finally, the required information layers were valuated based on fuzzy logic in environment
of Geographical Information System (Arc GIS 10.2), the calculated weights were applied on them and
ecological capacity map was prepared by weighted overlaying the layers.

Results: The results indicated that %46.65 of the studied area has a completely unsuitable potential,
%39.62 has an unsuitable potential, %12.27 has an average potential, %1.17 has a suitable potential
and %0.29 has completely a suitable potential for urban development.

Conclusion: According to the classification of the final map, it was concluded that the prone areas for
future physical development in Baghmalek district can be further expanded in the northern part. On
the other hand, Southeast and East directions because of having mountainous regions, face with more
restrictions for future development.

Keywords: Ecological capacity evaluation, urban development, Analytical Hierarchy Process (AHP),
Geographic Information System (GIS).
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Figure 1- Hierarchical structure of physical development in the Baghmalek district
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Table 1- The fundamental scale for pair-wise comparisons
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Figure 2- Geographic location of Baghmalek district
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Figure 3- Overall inconsistency and ranking of sub-criteria according to overall priority

o ag b jlme o) 0 4 baje sloa¥ 4 a0 53l 8,50,
oW iy (S U jre goae b 0 (6 I8 55D (658 Ghie
L omolin podbS o) (mialel (35,1 L cannlin Sals™ odlS” ol

OOLS /B gl 5, Ly agte (oS IV ool i)



™ e S drwgi 9591951 B8 (2L

Al ) 6y Arwgl S B Hliro g9 § cewlid gy 00y Jgu —F Jgu

Table 4- Table of sub-criteria Suitability classification for urban development in region
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Figure 5- Restriction map of slop
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Figure 4- Restriction map of aspect
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Figure 8- Restriction map of geological information
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Figure 9- Restriction map of distance to surface water

9 VYIS 5 as ol 6w 2t el (53] v

(¥

Sl by Gl gt g Ga A Gaa ) Bl G gaaa ALES
Laial

value
[ QEERERRTS
[ ju=EE

daus gia
[ Wi

[ QEIRRE

" 1:400000

G ey B a3 gume Al - 1) ISl

Figure 11- Restriction map of landslide point
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Figure 13- Restriction map of land use type
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Figure 10- Restriction map of erosion
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Figure 12- Restriction map of precipitation



a n 2 e a
AD e G e drwgl S 39l951 OlgF (2L
Sy Glhe jgd 3 Lad Cud gdaa 45ET Ll s g 3 S bl S gaae AZET

Laini

value .

[ EEREE IR Laial,

[ eI Value

Jaugia [ ERERERILS
[ p— e s
| EEERR R
| R
© 1:400000 " 1:400000

S Cudgusme aidi - 10 S

Figure 15- Restriction map of soil

: (F) alal

Irrigated physical Urban Development
(0.017 * [tempreture]) + (0.051 *
[precipitation]) + (0.203 * [slop]) + (0.092 *
[aspect]) + (0.041 * [elevation]) + (0.125 *
[sazand]) + (0.036 * [earthquick place])
(0.189 * [texture]) + (0.063 * [erision])
(0.047 * [distance from road]) + (0.030
[distance from surface water]) + (0.106 * [land
use])

* + o+

Lod Codgusmo dids —VF S
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