Cairo University

APPLICATION OF GIS AND MULTICRITERIA DECISION
MAKING IN SUPPORT OF EARTH-FILL DAM DESIGN

By

Ranim Bahjat Jamel Al Jubaely

A Thesis Submitted to the
Faculty of Engineering at Cairo University

in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY

in
Irrigation and Hydraulics
Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016






APPLICATION OF GIS AND MULTICRITERIA DECISION
MAKING IN SUPPORT OF EARTH-FILL DAM DESIGN

By

Ranim Bahjat Jamel Al Jubaely

A Thesis Submitted to the
Faculty of Engineering at Cairo University

in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY

in
Irrigation and Hydraulics
Engineering

Under the Supervision of

Prof. Dr. Alaa EI-Din M El-Zawahry Prof. Dr. Khaled Hussein Hamed
Professor of Hydraulics Professor of Hydraulics
Irrigation and Hydraulics Department Irrigation and Hydraulics Department
Faculty of Engineering, Cairo University Faculty of Engineering, Some University

Dr. Ahmed Hussein Soliman

Assistant Professor
Irrigation and Hydraulics Department
Faculty of Engineering, Other University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016






APPLICATION OF GIS AND MULTICRITERIA DECISION
MAKING IN SUPPORT OF EARTH-FILL DAM DESIGN

By

Ranim Bahjat Jamel Al Jubaely

A Thesis Submitted to the
Faculty of Engineering at Cairo University

in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY

in
Irrigation and Hydraulics
Engineering

Approved by the

Examining Committee

Prof. Dr. Alaa EI-Din M EI-Zawahry , Thesis Main Advisor
Prof. Dr. Khaled Hussein Hamed , Advisor

Prof. Dr. Mohamed Sherif EI-Manadely, Internal Examiner

Dr. Ayman Georges Awad Allah , External Examiner

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2016


https://www.facebook.com/ayman.georges?fref=nf




Engineer’s Name: Ranim Bahjat Jamel Al Jubaely
Date of Birth: 15" /10 / 1983

Nationality: Syrian

E-mail: Ranim_aljubaely@yahoo.com
Phone: +201117375544

Address: Al Haram street- saed al keer
Registration Date: 1/10/2012

Awarding Date: v

Degree: Doctor of Philosophy

Department: Irrigation and Hydraulics Department

Supervisors:
Prof. Dr. Alaa EI-Din Mohamed El-Zawahry
Prof. Dr. Khaled Hussein Hamed
Dr. Ahmed Hussein Soliman

Examiners:
Prof. Dr. Alaa EI-Din Mohamed El-Zawahry  (Thesis main advisor)
Prof. Dr. Khaled Hussein Hamed (Advisor)
Prof.Dr.Mohamed Sherif EI-Manadely (Internal examiner)
Prof.Dr. Ayman Georges Awad Allah (External examiner)
Title of Thesis:

APPLICATION OF GIS AND MULTICRITERIA DECISION MAKING IN SUPPORT OF
EARTH-FILL DAM DESIGN

Key Words:
Dam site selection; Geographic Information System (GIS) ; Analytical Hierarchy Process
(AHP) ; and Ordered Weighted Averaging (OWA) ; MCDM.

Summary:

First step of dam design in general is the selection of the most suitable site for dam
construction, which is considered as a multi-faceted challenge. The main objective of this
study is to develop a multi-criteria decision algorithm capable of selecting the optimum
dam site and its main specifications when planning to design dams taking into
consideration all available data in a short time and with high flexibility. The algorithm is
composed of three stages of analysis. The first stage is to generate a suitability map for
dam site inside the entire study area while the second stage is designed to select the most
suitable location of the proposed dam among the highly suitable sites found in the first
stage, the third stage is the design of the dam cross section.. To achieve this framework, a
GIS-based MCDM tool for dam site selection is developed as a toolbar in ArcGIS9.3
environment. This tool would simplify and facilitate the decision of dam site selection. The
developed tool provides several scenarios of dam site based on the parameters considered
during the analysis. The developed tool provides the use of (integration AHP-OWA)
method, which is used to the first time in dam site selection. The developed tool is applied
to Kabeer Sheemaly River, Syria as a case study to determine the potential earth dam sites.
The study showed that the linguistic quantifier “At least one” is suggested to be used when
the decision maker has high experience in dam site selection, while the linguistic quantifier
“All” is suggested to be used in other cases.
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