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EXTENDED ABSTRACT

Introduction: The increase in road networks passing through wildlife habitats has significantly
threatened populations in ecologically sensitive areas, especially in national parks. The
development of road networks and their effects on the increasing loss of animal species are
among the major challenges that have severely threatened biodiversity in these protected areas.
Accordingly, identifying the spatial structure pattern of roads and their effects on wildlife
habitats is of great importance. Therefore, in the present study, with the aim of investigating
the impact of roads on Iran's national parks, the general characteristics of roads in national
parks, the spatial structure pattern of roads, and the effective indicators of roads on wildlife-
vehicle collisions were investigated.

Materials and Methods: To assess the impact of roads on national parks, a list of 4 main
criteria, 16 sub-criteria, and 17 indices was prepared based on previous studies and expert
opinions. A semi-closed Delphi method was used for scoring and prioritizing the indices, with
data collected from 15 experts in the field, including environmental protection consultants and
managers, environmental activists, and university faculty members. Spatial data, including
protected area maps and road layers, were obtained from the Department of the Environment
and the Road Maintenance and Transportation Organization and were analyzed in GIS. National
parks were evaluated based on criteria such as road length and type, climate, slope, road density,
and spatial structure pattern of roads. Slope classification was divided into six categories, and
road spatial patterns were classified into three classes: linear, branching, and network types.

Results and Discussion: The results showed that the criterion "road characteristics," the sub-
criterion "physical structure of roads," and the index "road network pattern" had the highest
importance. Out of the 32 national parks in Iran, only 11 parks have four different types of
roads (freeways, highways, main roads, and secondary roads). According to the findings, roads
in all 11 national parks have a linear structure, either passing through the park’s edge or center.
Roads in Arasbaran, Khojir, Kantal, and Kiasar national parks are linear along the edge, while
roads in Urumia and Dez national parks pass through the center. In Bamu, Kolah-Qazi,
Golestan, and Nayband national parks, both edge and center road patterns exist. The results also
showed that Golestan National Park has the longest road length, while Arasbaran has the
shortest. The average road density was 0.89 meters per hectare, with Kantal Park showing the
highest density and Urumia Park the lowest. Screening of the national parks based on the
criteria and road spatial structure patterns indicated that Dez, Urumia, Golestan, Bamu, Kolah-
Qazi, and Nayband national parks are the most threatened by road development.

Conclusion: According to the results, the spatial structure pattern of roads and the factors
influencing them can play a significant role in national parks and wildlife habitats in these areas.
Therefore, reducing road density, rerouting some roads to the edges of parks, utilizing wildlife
bridges and underpasses, and implementing restrictive policies regarding infrastructure
development can help to improve the condition of national parks and wildlife safety.

Keywords: Spatial structure of roads, Wildlife-vehicle collisions, Habitat threats, Protected
areas, Road networks
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Table 4. Weighting Factor and Rank of Road Indicators Effective on Wildlife-Vehicle Collisions in Iranian National Parks

Ay Comdlow e s ool o pid B3] ool o pd Sl

- - - AR ok

- - BT Isa slos Yy JTE]

_ - de¥p weldl g5

- - N Sl Lyl

- - RN s Lyl .

- - R ol gS g b S 5 AYVY ‘sb‘{m
- - - A[¥ by o 5l glis)| o
- - e AY ey e s

- - o Sz e b SIYYY o
- - |1 07 el by i als
- - B o, Jsb

- - <1-Y4 Sy ool w51y

) RS (M)o\ajl&,e%)@mﬂsel) )

) -|- %% (30,010 BV o) (550le 43 ol RV (g Jon)

q [0 (2o V5 a8 s lgan ol

o RN (s s (s ys> 51)13) o, 3]

o N (Al 3l s yos> 6115 o 555 " o, £55

v N (allinT (g3lus, )y Lol ol (L B ol 15T

Y J-Y0 (g, 43) os53 )
¥ B2 e L il 5l o APYY slasTis
A [-0 e Sb At il e “[-FA Sk ol) Suebse "')

v AL ke Sk ale g il 5l e

q oJe¥s S apile s s

¥ oJePY Sy g 5 s

o RN Sy 5l et o bt

¥ 15V S5 it o el AN ol Sazed Lo

¥ 15V b 55l

s o5 bzl g

\ I+A- S 55!

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

A



wd g (2 yme 50 e glaS )b bl g olelis

olnl (o o S 0 ol guivainb g (wgoe B S39-0 Jou

Table 5. General Characteristics and Classification of Roads in Iranian National Parks
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Table 6. Characteristics of the Spatial Structure Pattern of Roads in Iranian National Parks
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Fig. 4- Spatial Structure Pattern of Roads in Iranian National Parks
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Fig. 4 (cont.)- Spatial Structure Pattern of Roads in Iranian National Parks
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