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This study aimed to select favorable site using analytic hierarchy process (AHP) for practices
including seeding and seed broadcasting, hoeing and seeding, contour furrowing, pitting and flood
spreading to restore degraded rangelands Ghayen Plain, Iran. First, major effective criteria in
selecting favorable sites for range restoration measures were adopted from the reputable literatures.
Then, 80 questionnaires in the form of pair matrix were designed for each restoration measure with
regard to the selected criteria. Questionnaires were distributed among lecturers, experts and
authorities in local universities and offices. Final score and relative importance of criteria were
calculated on the basis of geometric mean of questionnaires. Hierarchical tree structure with
appropriate adaptability was generated in Expert Choice software. Results showed that rainfall and
slope played an important role in selecting favorable site for pitting. Soil infiltration rate and runoff
volume had the highest relative importance in selecting suitable site for flood spreading project.
Furthermore, for seeding and seed broadcasting practices climate and slope showed high relative
importance. Rainfall expressed high relative importance in selecting favorable site for hoeing and
seeding projects. Finally, slope and runoff volume were the major criteria in selecting site for contour
furrowing project. Based on the generated location maps, 628 ha were suitable for flood spreading. In
addition, the suitable area for the contour-furrowing and pitting operations was estimated to be 103
and 199 ha, respectively. The area of suitable sites for direct seeding and hoeing and seeding
operations was calculated to be 3623 and 2750 ha, respectively.

Copyright©2020, Geography and Development. This is an open-access article distributed under the terms of the Creative Commons Attribution-
noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original

work is properly cited.

Extended Abstract

1- Introduction

n Ghayen plain, the increase of
population during the last two decades
from 126,951 in 1996 to 288,367
people in 2015, has caused an increase
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in the number of livestock and rangeland use. This
issue, along with droughts, has accelerated the
severity and extent of rangeland degradation, reduced
the diversity and production of palatable forage
species in rangeland ecosystems (Mahmoudi et al.,
2018: 2). In addition, construction and development
projects inthe form of mining, industrial development,
transportation routes & implementation of energy
transmission lines in the rangelands and public lands
of Ghayen plain without compensating the damages
caused to the rangeland ecosystem has further
destroyed the rangelands. It is necessary to reduce the
rate of rangeland degradation and help its ecological


https://dx.doi.org/10.22111/gdij.2020.5652
https://dx.doi.org/10.22111/gdij.2020.5652

Geography and Development

Autumn 2020, Vol 18, Num 60

recovery by implementing support plans and
rangeland improvement and development projects in
appropriate areas. Due to the large area of degraded
rangelands, time constraints, high costs and
technical issues of rehabilitation and development
operations, the site suitability analysis of rangeland
improvement and development projects is an
important priority for the executive authorities in the
region (Azizi et al., 2011: 13). Therefore, finding the
most suitable site and determining the spatial
priority for the implementation of rangeland
improvement and development projects is not only
necessary for sustainable rangeland management;
rather, it makes a more reliable and efficient result
of the implemented projects in proportion to the
budget and time spent (Dehghani et al., 2013: 73).
The purpose of this study is to determine suitable
site for the implementation of various biological
projects of rangeland improvement including
seeding & seed broadcasting and hoeing & seeding
and mechanical projects including pitting, contour
furrowing and flood spreading in the rangeland of
Ghayen plain, South Khorasan Province, Iran.

2-Methods and Materials

This study was carried out in the rangelands of
Ghayen plain with an area of 7300 hectares in South
Khorasan province, Iran. The average annual rainfall
and temperature of the plain are 170 mm and 14.5
°C, respectively. First, using scientific resources and
documents, the most important factors affecting
seeding & seed broadcasting, hoeing and seeding,
contour furrowing, pitting and flood spreading were
determined as criteria and sub-criteria (options).
Then, the relative importance of each criterion was
determined by designing a questionnaire and
distributing it among experts in the form of pairwise
matrices of the Analytic Hierarchy Process (AHP)
model. The relative importance of the criteria was
determined by calculating the geometric mean of all
questionnaires. Finally, the hierarchical tree is
designed in Expert Choice software by determining
the appropriate incompatibility rate.

3-Results and Discussion

The final score and relative importance of effective
criteria in determining suitable site for the
improvement and development operations in the
study area are shown in Tables 1 and 2.

Table 1. Relative importance (%) of suitability criteria for determining suitable site
for biological projects in Ghayen plain, South Khorasan, Iran

Project Snow | Rain Rainfall ir_] growing Slope Slope Land
period aspect degree use
Direct seegéggi%broadcast 255 8 4 44.2 3
Hoeing & seeding 3 44.2 4.7 14 8.6 255
Source: Authors, 2016
Table 1. Relative importance (%) of suitability criteria for determining suitable site
for mechanical projects in Ghayen plain, South Khorasan, Iran
Project Geology formation | Precipitation | Runoff | Infiltration rate | Slope | Land use
Contour furrowing - - 32.6 - 60.4 7
Pitting - 225 7.5 51 50.2 14.7
Flood spreading 7.4 75 23.1 14.9 39.2 15.3

Source: Authors, 2016

In this study, the decision trees for direct seeding &
broadcast seeding and hoeing & seeding operations
were designed based on land use, slope degree and
aspect, rainfall amount, rainfall in the growing
season and snow height sub-criteria. Scrutinizing of
various literature shows that annual rainfall volume,
runoff volume, slope, soil infiltration rate are the

most important factors in locating pitting operations
in the rangeland (Watershed Management Deputy
Planning and Coordination Bureau, 2009: 23;
Watershed Management Deputy Planning and
Coordination Bureau, 2009b: 12); Therefore, the
decision tree for the pitting operation was designed
based on these sub-criteria. Land use, slope and
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runoff volume sub-criteria were considered in
designing the hierarchical tree decision for contour
furrowing project to select the appropriate site.
Finally, runoff volume, infiltration rate, slope,
alluvium depth and land use were factors that were
used to determine the appropriate location for flood
spreading project. Suitable area for rangeland

improvement and development operations was
prepared based on the map of relative importance of
the criteria affecting the selection of the type of
operation, and by intersecting these layers the target
maps (suitable area for the rangeland improvement
operations) were generated (Figure 1).
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Figure 1. Location map of a suitable area for direct seeding & broadcast seeding operation (a), hoeing & seeding (b), contour
furrowing (c), pitting (d) and flood spreading (s) in the rangelands of Ghayen plain, South Khorasan, Iran( Source: Authors, 2016)
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4-Conclusion

Calculating the relative importance of the criteria
considered to determine the appropriate site for the
implementation of rangeland improvement and
development projects showed that climate and slope
were of the greatest relative importance in
determining the appropriate site for direct seeding &
broadcast seeding operation. Rainfall was the most
important factor in choosing the right site for the
hoeing and seeding project. Slope and runoff volume
were most important in determining the appropriate
site for implementing contour furrowing project. For
pitting operation, precipitation and slope and for
flood spreading operation, slope, runoff volume and
soil infiltration rate were of the highest importance.
According to the generated site suitability maps, 628
ha of rangelands in Ghayen plain are suitable for
flood spreading project. In addition, the suitable area
for contour furrowing and pitting projects was
estimated to be 103 and 199 ha, respectively. The
area of suitable sites for direct seeding & broadcast
seeding operation and hoeing & seeding project was
calculated to be 3623 and 2750 ha, respectively, in
the study area. This study showed that the
combination of AHP and GIS significantly increases
the accuracy of selecting the appropriate site for
rangeland improvement and development projects.
Keywords: Contour Furrowing, Direct Seeding &
Broadcast Seeding, Hoeing & Seeding, Pitting,
Flood Spreading.
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