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Identifying Vulnerable Neighborhoods in the 
City in Terms of City Water Network Events 
Using GIS.
Case Study: Ardabil City
Alireza Mohammadi1* , Elahe Pishgar 2,  Sepideh Noori 3, Hojat Arzhangie 4

Abstract

The water infrastructure is a vital facility of a city and its destruction can lead to crisis. According to the records, 
from 2011 to 2016 on average, annually, tens of thousands of incidents occurred in Ardabil water network in-

frastructure. Since water infrastructures are location-based, therefore, identification of vulnerable zones of the city, 
in order to prevent a crisis in hazardous times is essential. Such knowledge requires the use of appropriate methods 
of spatial analysis. Therefore, techniques such as Kernel density in GIS and Analytic Hierarchy Process (AHP) are 
used for the identification of vulnerable neighborhoods. The geographic territory of this study is 44 neighborhoods 
of the city of Ardabil. 11,222 registered incidents in the water network of the city by the end of 2016 are used in 
this study. Moreover, 8 key criteria including the number of registered events, population and building density, 
construction activity, the quality of the road network, the physical quality of urban fabrics, age and the pressure of 
the city water network are used. The results show that 13.6 percent of the neighborhoods are in the zone with severe 
risk, 22.7 percent in the high-risk zone, 25 percent are in the zone with moderate risk and 38.7 percent are in the low 
and very low-risk zones. In conclusion, neighborhoods 2, 4, 5, 19, 28, 39 are in crisis condition and at great risk of 
events on the city water network and crisis such as earthquakes can damage the city.
Keywords: Water distribution network, Vulnerability, Crisis management, GIS, Ardabil
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