
 

 

Ain Shams University 

Faculty of Engineering 

Irrigation and Hydraulics Department 

Crop Pattern Assessment in Western Delta Using GIS 

By 

Eng. Eman Sayed Ahmed Soliman 

(B.Sc. Civil Engineering – Cairo University) 

Ministry of Water Resources and Irrigation 

Thesis Submitted in Partial Fulfillment of  

The Requirements for the Degree of  

MASTER of Science 

In CIVIL ENGINEERING 

 

Supervised by 

Prof. Dr.  Sohier M. Mahmoud Kamel 

Professor of Hydraulics 

Irrigation and Hydraulics Department 

Faculty of Engineering 

 Ain Shams University 

 

Dr. Ghada Mahmoud Samy 

Irrigation and Hydraulics Department 

Faculty of Engineering 

 Ain Shams University 

 

 

Dr. Hoda Kmal Soussa 

Irrigation and Hydraulics Department 

Faculty of Engineering 

 Ain Shams University 

 

 

 

CAIRO, EGYPT 

2005



 

Crop Pattern Assessment in Western Delta Using GIS 

By 

1. Eng.  Eman Sayed Ahmed Soliman 

A thesis submitted in the Partial fulfillment of the 

Master Degree 

 

Examiners Committee 
 

Name  Signature 
 
Dr.  Hussien Ehsan El-Atfy   

 
Head of Sector for Minister's 

Office Affairs 
Ministry of Water  
Resources 

and Irrigation 
 
 

 

Prof. Dr.  Nahla M. AbouelAtta Professor of Irrigation Design 

Irrigation and Hydraulics 

Department 

Faculty of Engineering 

Ain Shams University 

 
 

 

Prof. Dr.  Sohier Mohamed Kamel  Professor of Hydraulics 

Irrigation and Hydraulics 

Department 

Faculty of Engineering 

Ain Shams University 

 

 
 

Cairo, Egypt 

2005 

 



 

STATEMENT 

 

This thesis is submitted to Ain Shams University for the degree of Master of Science 

in Civil Engineering. 

The work included in this thesis was carried out by the author in the Department of 

Irrigation and Hydraulics, Ain Shams University and the Planning Sector of the 

Ministry of Public Works and Water Resources from August r, 2003 to June 2005. 

 

No part of this thesis has been submitted for a degree or qualification at any other 

University or Institution. 

 

Date  :   /   /2005 

 

Name   : Eman Sayed Ahmed Soliman 

 

Signature : 

 



 

ACKNOWLEDGMENTS 

The author is greatly indebted to her supervisor Prof. Dr.  Sohier M. Mahmoud 

Kamel, Professor of  Irrigation Design, Irrigation and Hydraulics Department, 

Faculty of Engineering, Ain Shams University, for her invaluable support and 

encouragement. 

My particular thanks is due to my supervisor Dr. Ghada Mahmoud Samy, 

Irrigation and Hydraulics Department, for the useful information I have gained 

form her experience. Moreover, I would like to express my sincere gratitude for 

her great help, her concern, and useful revision of the thesis. I would like to 

thank her for valuable advice and encouragement during the development of the 

thesis. 

I am also grateful to Dr. Hoda Kamal Soussa, Irrigation and Hydraulics 

Department, for her guidance and advice throughout the development of this 

thesis.  

I would also like to thank my manager in the GIS Unit  Eng. Tarek Elsayed, and 

Eng. Marwa Abd-Elrhman.  

 

Great thanks are due to my family - specially my husband - who patiently 

supported me during the years of research, which would not have possible 

without them. 

 

 

 

 

 

 

 

 



 

I 

Crop Pattern Assessment in Western Delta Using GIS 

Supervised by: 

Prof. Dr.  Sohier M. Mahmoud Kamel 

Dr. Ghada Mahmoud Samy 

Dr. Hoda Kmal Soussa 

 

Name    : Eman Sayed Ahmed Soliman 

Degree   : Master degree 

Department  : Irrigation & Hydraulics 

Faculty  : Engineering 

University  :Ain Shams  

Graduation year :1995 

ABSTRACT  

Changing the policy reform from a centralized economy to market economy has led to 
the liberalization of the cropping pattern (CP). Since then the area cultivated with rice 
has doubled from the 700,000 fed. to some 1,500,000 fed. Rice considered as low 
profitable crop and, in the same time, it is one of the highest water consuming crops. 
Which requires well control on the irrigation efficiency, as well as design of an indicative 
cropping pattern for each region in the country based on climatologically conditions, soil 
characteristics, and water resources availability in terms of quantity and quality.  
The study is conducting on a pilot area level (Abou-Hummus irrigation district in western 
delta). The study main objectives are to; Maximize the benefits from the water 
resources through selecting the most suitable CP to maximum production considering 
either the economic or the environmental aspects besides the quantity and the quality of 
water used, in addition developing a GIS tool to help in selecting the most suitable CP. 
Finally, the study tries to assess the suitability of the current CP for the system.  
The Study Outputs are:- 1) Maps and Information about Abou-Hummus irrigation 
districts land and water resources. An understanding of the Cropping Pattern trends in 
the area. 2) A decision support system for Cropping Pattern selection. 3) Suggestions of 
different Cropping Pattern scenarios according to different objectives. 4) Assessment of 
different CP Scenarios and perform comparison between them, as well as compare the 
total water needs for different scenarios against the water delivered to the area, and the 
total income for the different scenarios. 5) Recommendations to apply the suggestions 
on different areas and link it to the Integrated Water Management District implemented 
by Ministry of Water Resources and Irrigation. 
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1 

2. Introduction 

2.1 Background 

A major challenge facing the Ministry of Water Resources and Irrigation of Egypt 

is to close the rapidly increasing gap between the limited water resources and 

the sustainable exploitation of the water resources system in support of 

production of economic goods and services that are required to meet national 

and regional development objectives.  

The water requirements of the agricultural sector represent the largest 

component of the total water demand in Egypt. Agriculture consumes more than 

80% of Egypt’s share of Nile water annually. Municipal and industrial water 

requirements represent a small portion of Egypt’s total requirements. Other 

usage is livestock, fish farming, and non-withdrawals for navigation and 

hydropower generation. It is expected that the future demands definitely 

increase for all uses due to the rapid increase in population and the land 

reclamation and industrialization policies. The rate or increase will vary from one 

sector to another according to the government national policy and, thus, 

reallocation of the available water resources will be needed to meet these future 

demands. Figure (1.1) shows the demand in the agriculture sector, as it will 

consume about 75,000 mm3 by the year 2020 (NAWQAM, 2002), which is 

considered a large number. And requires a broader vision to reduce the 

agriculture demand and control the cropping pattern as well as reduce the area 

cultivated with high water consumer crops. 

Demand-oriented approach looks at the real demand for water and tries to urge 

the users to make better use of this valuable resource. This can be achieved by 

creating awareness among the users that the resource is precious for example by 

letting them pay for it, or pay the costs to treat and deliver it. Over the 

agricultural, institutional measures include public awareness programs for water 


