
Author’s Accepted Manuscript

GIS-based site-suitability modeling for seismic
Stations: Case study of the northern Rahat volcanic
field, Saudi Arabia

Atef A. Qaddah, Mohamed F. Abdelwahed

PII: S0098-3004(15)30015-7
DOI: http://dx.doi.org/10.1016/j.cageo.2015.07.007
Reference: CAGEO3585

To appear in: Computers and Geosciences

Received date: 26 January 2014
Revised date: 9 July 2015
Accepted date: 12 July 2015

Cite this article as: Atef A. Qaddah and Mohamed F. Abdelwahed, GIS-based
site-suitability modeling for seismic Stations: Case study of the northern Rahat
volcanic field, Saudi Arabia, Computers and Geosciences,
http://dx.doi.org/10.1016/j.cageo.2015.07.007

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/cageo

http://www.elsevier.com/locate/cageo
http://dx.doi.org/10.1016/j.cageo.2015.07.007
http://dx.doi.org/10.1016/j.cageo.2015.07.007


1 

 

GIS-based Site-Suitability Modeling for Seismic Stations: Case Study of the 1 

Northern Rahat Volcanic Field, Saudi Arabia 2 

 3 

Atef A. Qaddah
1,*

, and Mohamed F. Abdelwahed
1,2

 4 
1
Geohazards Research Center, King Abdulaziz University, 21589 Jeddah, Saudi Arabia 5 

2
National Research Institute of Astronomy and Geophysics, Cairo, Egypt  6 

 7 

Abstract 8 

Spatial planners and geographers are interested in decision problems that are based on 9 

geographically defined alternatives. These alternatives are evaluated with respect to their 10 

spatial arrangement. A geographic information system-based methodology in conjunction 11 

with the multi-criteria decision analysis (MCDA) was used to evaluate alternative site 12 

suitability to identify priority sites for seismic stations setting up. Comprehensive 13 

analyses were conducted in order to identify the best location for seismic stations based 14 

on given criteria. By considering the environmental objectives and the economical 15 

feasibility, the criteria were developed in the GIS environment then individual 16 

satisfaction degrees for each alternative location are calculated using weighted overlay 17 

tool. By selecting appropriate weights, the MCDA provides effective tools for seismic 18 

station site suitability that may serve to improve the performance and capabilities of 19 

seismic networks. Several alternative comparisons were carried out to evaluate the 20 

confidence in the model and helped in the priority areas refinements.  21 

The application of this method in Harrat Al-Madinah volcanic field, Saudi Arabia, 22 

provided a suitability map for the area. Five selective sites were proposed and found to 23 

coincide with accessible areas appropriate for seismic station installation in the 24 
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