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Figure 1. Mape of the Chehel-chay
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Figure 2. The schematic mode of Alphaindex
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Table 1. Road network length and density of the Chehel-chay Watershed
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Figure 2. Existing road network (A), edges and vertices of existing road network of the Chehel-chay Watershed (B)
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Table 2. The measured indicesof forest, non-forest land use and total of the Chehel-chay Watershed
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Abstract

Planning, construction and assessment of road network are among the investigations for in-
frastructure development at watershed scales. The main aim of this study is assessing the road
network connectivity in the Chehel-Chay Watershed, located in Golestan Province using Alj?_ha
(@), Beta (£, Gamma (y), Eta (7), network density and detour indices in graph theory. The
available road network map was extracted on 1:25,000 scale, satellite imagery and mapping by
GPS. Then the values of indices were calculated for road network that located in forest and non-
forest land uses as well as for the whole of the study area. Then, the calculated indices were
compared with each other and also with standard index values correspondingéy. In forest land
use, non-forest land use and whole of the study area the value of calculated indices are: for Al-
pha index 0.79, 0.14, -.021, for Beta index 0.4, 0.78, 0.56, for Eta index 1.2, 0.64, 1.32, for
Gamma index 0.37, 0.23, 0.19, for network density index 6.12, 27.53, 13.12, and for detour in-
dex 0.61, 0.81, 0.77, respectively. The results showed that the network connectivity in forest
area is suitable but in non- forest area despite of an increase in network density, the network
connectivity is inappropriate and for the whole of the study area the network connectivity is
considered to be too weak. The network density in forest area is inadequate and in non-forest
area network connectivity has been decreased despite of an increase in network density. How-
ever, for the whole of the study area the amount t network speed is low due to topographic sta-
tus and inadequate level of network development. The analysis indicates that the available road
network despite of high length of roads constructed in the area and the associated high costs and
environmental impacts has not have essential efficiency to connect various land uses in the
study area. It is necessary to improve road network based on principles of network connectivity,
econon%ic, social and environmental considerations as well as inhabitants' needs in future
researches.

Keywords: Forest and non- forest land use, Management unite, Network connectivity, Road
network, Road segment
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