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Figure 1. Location of the study area in Iran
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Figure 2. Effective criteria in determining the suitable areas for underground dam
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Table 1. Qualitative status of groundwater using Wilcox diagram
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Abstract

In the arid and semi-arid areas rainfall have considerable changes in terms of time and
amount, and that make the water resource management an vital issue. In this research, both
Boolean and Fuzzy logic were used for identifying the potentiality suitable areas for
construction of underground dams. The study area is located in the central region of Ardabil
province with 7461 km2 area and semi-arid climate. For this purpose, were used many criteria
consist of topography, geology, land use, geomorphology, water quality and quantity, depth of
alluvial, and channels ranking. In the Boolean logic method, after preparing the related criteria,
suitable and unsuitable areas were determined in two classes 0 and 1 that were combined using
AND operator. In the Fuzzy logic method, the criteria were prepared in many classes and scored
from O to 1 regarding previous researches and area conditions, then the criteria were combined
with Fuzzy gamma operator. There is a good accordance between used criteria and combined
maps that obtained from two methods. Overall central area and part of southwest and northern
area determined as suitable locations for construction of underground dams. Results of Fuzzy
logic showed that in the study area, the streams with 3 rank and deep alluvial areas have a high
potentiality for underground dams’ construction. Therefore, these areas should be considered as
the suitable areas for underground dams.
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