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Background and Objectives: Optimal site selection and nature-based design
principles in green space development are among the most effective approaches
for mitigating environmental degradation and can also be considered a step
toward nature conservation. This study was conducted in three main phases with
the aim of optimal site selection for peri-urban green space development using a
parametric ecological analysis and a Multi-Criteria Evaluation (MCE) model.
Materials and Methods: To achieve the research objectives, required
environmental digital maps were first prepared, followed by a floristic
assessment of the study area using representative sampling plots. Based on the
field survey data of species-specific vegetation canopy cover collected through a
systematic random sampling method, Detrended Correspondence Analysis
(DCA) was applied, resulting in the identification of three distinct ecological
groups. According to the DCA results, these groups exhibit ecological affinity.
In the next phase, nine main criteria were selected for optimal park site selection,
including slope, aspect, elevation above sea level, soil characteristics, bare land
areas, high-density forest stands, low-density forest stands, road distance buffer,
and river distance buffer. These criteria were evaluated using the Analytic
Hierarchy Process (AHP), and an integrated Multi-Criteria Evaluation (MCE)
model was developed. The derived weights were applied to the corresponding
digital layers within a GIS environment.

Results: The results indicated that among the nine main criteria, soil-related
characteristics had the highest weight, while aspect and elevation had the lowest
weights. The most influential environmental parameters contributing to
ecological differentiation were soil depth and elevation above sea level. For
spatial decision-making, the Weighted Linear Combination (WLC) approach
was employed. In the WLC process, the weight of each factor (thematic map),
derived through AHP, was multiplied by the standardized numerical priority of
each class, and the resulting weighted layers were then summed with other
relevant thematic layers. In the final stage, based on the integrated raster map
produced from the weighted layers, land-use suitability for peri-urban park
development was classified into five priority classes ranging from completely
suitable to completely unsuitable. In this study, areas classified as completely
suitable and suitable were selected as the optimal locations for peri-urban park
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development.

Conclusion: This study showed that combination of ecological analysis,
assessment models, and multi-criteria decision-making are effective tools for
optimal location of suburban green spaces. The special importance of soil and
environmental characteristics in determining the best locations for green space
development is an important result of this research. The use of these approaches
can contribute to sustainable development and environmental protection in
different regions and provide scientific and practical solutions for efficient green
space management.
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Fig. 1. Location map of the study area in the North West of Iran
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Scientific name name Abbreviation
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Amygdalus kotschyi _JA)S e Amyg
Wild almond
asls
Daphne mucronata Daf
Daphne
Cotoneaster morulus = Coton
Cotoneaster
iy oS
Cerasus avium ] s Cras.av
Wild cherry
I3l
Acer monospessulanum Acer
Maple
.
Roa canina PO Rosa

Wild rose / Dog rose
Br

Loniera iberica ] ) Lonic
Iberian honeysuckle
S
Crataegus sp Crata
Hawthorn
Pistacia sp _“;“}_j o . Pistac
Wild pistachio
" LY
Pyrus sp il Pyrus
Wild pear
o_,.l.m
Cerasus mahlab ’ Cr.mah
Mahaleb cherry
. : Lok
Quercus infectoria Querc
Oak
. ):J.f S
Juglans regia Juglan
Walnut tree
. - ex) .
Fraxinus rotundifolia Fraxin
Ash tree
Rhamnus sp oA Rhamnus
Buckthorn
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SPECIEZ 3COREZ

N HANE A¥1  A¥Z A3 | RANKED 1 | RANEED 2

| EIG=0.654 | EIG=0.128 |
1 myy -115 -335 -7 | 11 Cr.mah 338 | 3 Coton 417 |
2 Daf -107 -13Z 2 | 13 Juglan 338 | 10 Pyrus 257 |
3 Coton -91 417 0 | 14 Fraxin 338 | 15 Ramnus 58|
4 Cras.av &4 -113 -19 | g Crata 270 | 9 Pistac 45 |
5 heer -64 -103 -105 | £ Rosa 114 | & Rosza 37
& Hoza 114 37 0 | 12 Querc 53 | 13 Juglan 0|
7 Lonie -114 -165 =321 | d Cras.av 29 | g Crata 0|
g Crata 270 0 0 | 10 Pyrus -38 | 11 Cr.mah 0
9 Pistac -213 45 149 | 5 keer -6d | 12 Quere 0
10 Pyrus -38 257 0 | 3 Coton -91 | 14 Fraxin 0|
11 Cr.mah 338 1] 1] | 2 Daf -107 | 5 Aper -103 |
12 Quere 53 0 0 | 7 Lonie -114 | 4 Cras.av -113 |
13 Juglan 338 1] 1] | 1 g -115 | 2 Daf =132 |
14 Fraxin 338 0 0 | 9 Pistam -213 | 7 Lonic -165 |
15 Ramnus -249 58 8lz | 15 Ramwnuzs  -249 | 1 Amyg -335 |
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A glaoy S S e S
Vegetation groups Species in each group
Cerasus avium
Roa canina
Crataegus sp
1 Cerasus mahlab

Quercus infectoria
Juglans regia
Fraxinus rotundifolia
Pyrus sp

2 Acer monospessulanum
Cotoneaster sp
Amygdalus kotschyi
Daphne mucronata

3 Loniera iberica
Pistacia sp
Rhamnus sp
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Table 4. Weight (relative importance) of the criteria analyzed for park site selection
and the ecological groups in AHP
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Fig. 7. Spatial suitability map for suburban park development derived from weighted overlay of criteria layers
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Table 6. Environmental information analysis and its basic environmental constraints in the study area
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The largest portion of the study area is characterized by slopes exceeding 30%.
These areas have preferably been considered as pristine zones in the design.
The suitable areas for activity development cover approximately 405 hectares of
the total study area.
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The unsuitable areas include south-, southwest-, and east-facing slopes, which
occupy the largest portions of the study area, respectively. North-facing slopes
are suitable for extensive recreation during summer. In addition, the use of wind
power and solar energy on south-facing slopes provides one of the best
locations in the study area for generating the energy required for the lighting
system.
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The largest area belongs to the mountainous class, while the plain class
accounts for only 105 hectares of the total study area.
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Given the topographic conditions and landform structure of the area, the study
area is exposed to water erosion and, to a lesser extent, wind erosion. This
potential is particularly greater in the southern and southwestern directions. The
presence of seasonal and permanent drainage channels provides evidence of this
condition.
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Green Space
Development
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In terms of green space development, the northern and northeastern parts, as
well as small areas in the east, have development potential
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Table 7. Review of the goals and functions of Marmishoo Forest Park
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