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Extended Abstract

1. Introduction

In recent decades, the loss of watershed soil resources has increased due to the unprincipled use of
resources. This increases the occurrence of floods, increases the sediment production rate, and reduces the
useful life of tanks. Therefore, biological and mechanical operations to improve rangeland conditions,
increase vegetation, and increase livestock production should be implemented in rangelands, especially in
degraded areas. Knowing about the impact and evaluating the performance of watershed measures in
vulnerable areas, especially in the downstream and flood plains, can help managers make the right
decision. Within the field, various factors have very complex relationships and affect the success rate of
field operations. Today, watershed management and sustainable development require the most suitable
and fastest method of obtaining and integrating information for optimal management and planning.
Managing watersheds and sustainable development today requires the most appropriate and fastest
method of obtaining and combining information for optimal management and planning. In this context,
geographic information systems (GIS) can play an important role. The current research aims to locate
mechanical watershed management operations in the Sagezchi-Chay watershed using Multi-Criteria
Decision Making (MCDM) and AHP and ANP methods in Ardabil province. Sagezchi-Chay watershed
due to its natural potential and location on the edge of the forest as a source of livestock and vegetable
production, the existence of an earthen reservoir dam, and the importance of the issue and the vegetation
status of the area as the continuation of rangeland degradation in the case of inappropriate selection of the
implementation site of watershed operation, prior to any action, it is necessary to prioritize the appropriate
location of executive operations.

2. Materials and Methods

This research was conducted from 2013 to 2014 and aimed to select the location of restoration operations,
including mechanical ones (drywall, gabion, stone mortar, and coastal wall), so the criteria and layers
needed to continue the study process were prepared. This research uses 14 information layers and a digital
elevation model, slope, and aspect for locating biological operations with a multi-criteria AHP and ANP
decision support methods approach. AHP and ANP decision support methods were exerted to locate
biological operations using a multi-criteria approach. Research criteria and sub-criteria were included as
soil (depth and texture), climate (climate type and precipitation amount), land use and Normalized
Difference Vegetation Index (NDVI), hydrological factors and soil protection (sedimentation rate, and
curve number), topography (elevation, slope, and aspect), and economic and social (distance from the
village, distance from the road and distance from the spring). Expert judgments for weighting were
collected through a questionnaire in the field method with a statistical population of 29 experts and
academic staff members.

3. Results and Discussion

According to the maps and results, compared to the AHP method, the ANP method has defined the range
of results and the suitable locations of watershed operations more clearly. Also, the field observations of
planting and pitting operations carried out in the Sagezchi-Chay area were compared with the maps
obtained for the location of these operations. The results showed that the spatial prioritization of planting
and pitting operations by the ANP method significantly correlates with the AHP method at the 95% level
and with the intensity of 0.937 and 0.957, respectively. Based on the research findings, it can be said that
according to the field visit and the review of the success of the executive operations in the watershed, the
ANP method has been prioritized with more accuracy and resolution due to its network nature and
increasing the range of changes.

4. Conclusions

The AHP method can be used to solve problems with no relationship between options and criteria; if they
are interdependent, the ANP method is suggested. In the ANP method, where the variables are used in the
GIS environment by the fuzzy logic method, in addition to reducing the cost and time of studying and
locating watershed management operations due to its high accuracy, it reduces human errors resulting
from the lack of experienced experts. Today, the study and review of sustainable development indicators
in different dimensions can be a suitable criterion for determining the location of regions in terms of
spatial distribution facilities and a factor in solving problems to achieve urban residents' economic, social,
cultural, and environmental well-being. In order to reduce the cost of watershed management projects and
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not to manipulate rangelands during their implementation, it is suggested to correctly locate suitable areas
to evaluate different methods of multi-criteria decision-making about more criteria and field evaluation of
the results, taking into account the benefits of the rangelands and the income of the beneficiaries of these
projects.
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