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ABSTRACT 

This study aimed to use the ETM+ image to prepare soil map for the soils of 

Wadi El-Rayan Depression. It aimed also to study the soil suitability of the project 

areas and its environs to know the main reasons for project degradation. 

Accordingly, it was looking for the best solutions and the appropriate alternatives. 

The study area is located between longitudes 41°03'04" to 41°40'02" East and 

latitudes 00°11'11" to 00°02'01" North covering an area of 01404 km0. Depending 

on ETM+ image, the physiographic units was prepared and improved by integrating 

the field studies with the digital elevation model DEM.  About 50 soil profiles had 

been taken in addition to 04 auger tests to verify the boundaries between units. By 

using geographic information system and based on the soil classification, the field 

studies, and the physiographic units, the soil map had carried out including the 

following units: Isolated Hills, El-Rayan Karstified plateau, Qarun Depression, El-

Rayan Depression, Alluvial-Colluvial Peneplain, Rocky and Desert pavement plain, 

and El-Rayan Lakes. The study indicated that the soils are having in general high 

level of salinity and calcium carbonate. The coarse and moderately coarse textures 

are the main texture class dominated in the study area and the soil depth is ranging 

from very shallow to deep. The soils are very poor in their contents of organic matter 

and necessary nutrients either macro or micro except their content of potassium 

which is high and adequate. The soils were classified into Entisols including, 

Torripsamments, and Torriorthents and Aridisols including, Haplosalids and 

Haplocalcids. Two known land capability systems called Cervatana and Storie Index 

indicated that the soils of the study area are not agricultural land. Also two known 

land suitability systems called Almagra and LUSET had used to evaluate the study 

area. Almagra indicated that the soils in general are not suitable, while LUSET 

showed that they are classified into marginal (S4) and not suitable (N).  

The wrong selection of the project areas, the soil salinity (either original or 

secondary), soil texture, soil depth, calcium carbonate, and sodicity are the main 

limiting factors in the study areas. So before starting any projects, it is necessary to 

study and evaluate the soils in details to know the soil nature and use the appropriate 

agricultural programs. As for the area of projects, the drain system should be 

improved in addition the most resistance agricultural crops and the Modern 

Fertigation Techniques. There is an area represents the Alluvial-Colluvial Peneplain 

located north-western of the study area. It is very deep and the texture is coarse and 

moderately coarse in addition to the water source is available. So this area should be 

studied in details to determine the best land use. 

Keywords: Potential land use, soil, Wadi El-Rayan, Geographic Information System            
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INTRODUCTION 

Global concerns about food security, the quality of life for future 

generations and the growing awareness about environmental 

degradation are asserting sharp questions to the world of sciences. 

Therefore, availability of proper land use information is required at 

various scales of planning. There is no more basic question in land 

evaluation than an assessment of the ability of the earth to provide 

proper nutrition for human population in the years and decades to 

come.  

Agriculture is one of the world’s most important activities 

sustaining the human life. On the global scale, agriculture has to 

increase the food supplies faster than the growth of the population, a 

pattern to look forward to in the foreseeable future (Davidson, 1991).  

Projections for the future years suggest that, with respect to the 

increasing of population and income growth, demand for food and 

other agricultural products will continue to rise by over %3 annually 

(Fresco, 1999). As observed by Voortman (1991), increasing 

agricultural production can be done by more extensive use of land and 

by adding land into cultivation, both of which imply tangible changes 

in land utilization. The sound planning of changes in land use requires 

perfect knowledge of the natural resources, and reliable estimation of 

what they are capable of producing, so that reliable predication and 

recommendation can be made. In addition to potential production, the 

conservation of soil and water resources for using by future generations 

should be considered in land development. 
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Nowadays, anyone is witnessing a situation of changing 

demands on land use of increased needs to spread out efforts in 

marginal areas and growing concerns about environmental issues. 

Under these conditions, designing sustainable land use systems capable 

of meeting qualitatively and quantitatively expanding needs, presents 

an enormous challenge to all those concerned- policy markers, planners 

and scientists (Voortman, 1991). What is needed is a clear evaluation 

of the land potentiality and the existing farming systems, as well as the 

identification of ways to reach these potentialities aiming at developing 

adequate and sustainable land use plans. 

Many developing countries like Egypt are trying to improve 

their national economies by producing non-traditional crops for export. 

However, there is very little knowledge on the best land use systems, 

which could lead to unwarranted pressure on the land or inappropriate 

land use systems. With such a background, it becomes very clear that 

land and its suitability for agricultural production are very important 

objectives.  

To attain this goal, the most important aspect of this research is 

to evaluate the land of Wadi El-Rayan and investigate its potentialities 

and suitability for specific land use types through determining the land 

capability and the soil suitability classification using different systems.    

1. Problem statement     

In the last sixty years, the population of the world has almost 

doubled a situation that leads to a very high demand for more food 

production. To overcome this challenge, there are two clear options, the 

intensification of agricultural production and the exploration of new 
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productive areas in order to increase agricultural production. The last 

option is not realistic because expansion of agricultural land is 

restricted and where possibilities for expansion exist, the impact of 

such extension on the environment should be taken into consideration. 

This study touches the second option that is considered one of the main 

concerns of Egyptian Government.   

Many developing countries such as Egypt need to increase their 

agricultural production in order to feed the growing urban and rural 

population and to produce raw material for local industry and export in 

sufficient quantities to sustain a healthy economy. In general, Egypt 

faces a severe limitation in availability of promising agricultural land. 

This is further hindered by the scarcity and quality of irrigation water 

and suitable soils in semiarid and arid areas. It is obvious that land use 

planning has to be taken into consideration. A complete analysis of 

potentials and constrains of land for land use alternatives is requested 

before rational decisions can be made.  

Desert reclamation for agricultural production is one of the 

priorities to compensate the loss of agricultural land and to minimize 

food supply shortage in Egypt and to minimize the jobless among the 

Egyptian youths. The Egyptian Governorate representing in 

Agricultural and Land Reclamation Ministry focused on Wadi El-

Rayan for reclamation to increase the agricultural zone consequently to 

increase agricultural productions.  

Historically, in 199% Wadi El-Rayan Depression was selected as 

a solution to deal with the excess drainage waters in El-Fayum 

Depression by diverting about %3 % of the total drainage water to El 
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Rayan Depression through a tunnel of about 9 km length. The drainage 

waters accumulated year by year leading to the formation of three 

connected artificial lakes 

Wadi El-Rayan Depression attracted the Egyptian Government, 

so two projects have been carried out over there. The first one is called 

Yousif El-Sadek at north of the study area. The second one is Sidina 

Musa and El-Khader at the middle part of the study area specifically 

west of El-Rayan Lakes. The Governorate’s authors planned to reclaim 

the first project based on the fresh water comes from Qarun irrigation 

cannel. As for the project located west of El-Rayan Lakes, they planned 

to reuse the lake waters for executing the same goal. Furthermore, the 

Egyptian Governorate leaders asked the Agricultural research center 

represented by Soil and Water Research Institute for studying the 

potentialities of the soils adjacent to Wadi El-Rayan Lakes and water as 

well. In 1991 the Soil and Water Research Institute reported the soil 

and water qualities in this area. Although as seen in this report, the soil 

constrains which probably hinder the agricultural activities are existed 

such as soil salinity, calcium carbonate, high gravel content, and soil 

texture either very coarse sand or extremely hard calcareous clay, they 

decide to start this program. The infrastructure including the 

construction of roads, irrigation canals, and uplifting pumps to reclaim 

4933 ha was initiated in 1994. Since then, about 969 ha have been 

reclaimed west of the lower lake. In 1999, people started to settle there 

and began farming on about 1.1 feddan per family.  

Some of the most predominant commercial activities in the 

project area (located in Wadi El-Rayan Depression and its environs) is 
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traditional crops, cash crops and fruit trees productions, depending on 

the surface irrigation system with fresh water (at the north of the study 

area) and depending on drip irrigation system reusing of the drainage 

water (at the middle of the study area). Several problems including high 

salinity, drought, and water logging have been appeared in the area. 

Water logging has contributed to extending the water bodies through 

the study area in addition to its negative effects on plant growth and 

production. Therefore, it is necessary to evaluate the soils of the project 

area and the surrounding areas in order to understand which factors 

negatively affect cultivation and to find alternative promising areas 

suitable for agriculture or other uses.  

Land evaluation provides sets of data on potentials and 

constrains, which can contribute to decisions on a sustainable land use. 

Therefore, it becomes clear that in determining the best forms of 

sustainable land use, the land classifications by capability, productivity, 

or suitability have an important role to play in this interest. 

2. Objectives 

1. Identifying the physiographic units dominating in the study area 

and the soils characteristics of each unit, 

1. Identifying the spatial variability of some soil limiting factors, 

%. Classifying the soils of the study area up to the sub-great group, 

and 

4. Evaluating the soils of the study area using land capability and 

suitability classification.  
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REVIEW OF LITERATURE 

1. Physiographic setting of the studied area 

a. Location of the studied area 

     The study area is located at the west of El-Fayum depression 

by 63 km, about 193 km south west of Cairo. It is situated between 

%3°14'1%" to %3°%1'19" and 19˚ 33' 33" and 19" 19' 13" N, covering 

an area of 11%1% km1 (Fig. 1). In general, Wadi El-Rayan is an 

elongated depression and it represents interference zone between the 

Nile alluvium and Lacustrine deposits of El-Fayum depression and the 

Aeolian or calcareous sediments of the desert. It encompasses about 

%11113 feddan (1%1% km1), and it is bordered from the north by Gabel 

Qattrani, from the west and south by the western plateau and from the 

east by El-Fayum depression. 

b. Climatic conditions  

The study area is extremely arid, characterized by long hot 

summer, short rare rainfall winter, high evaporation rate, and moderate 

relative humidity. The average annual data have been obtained from the 

Egyptian Meteorological Authority, El Fayoum Station, through years 

1961 to 1336 are given in Table 1. Accordingly, mean monthly 

maximum temperatures ranges from %9˚C to 11.1˚C, while mean 

monthly minimum temperatures range from 13.9˚C to 6.9˚C during 

summer and winter, respectively. The mean annual temperature during 

the year is 11.9.3˚C. The Monthly rainfall for the study area shown in 

Table 1 demonstrated that the rainfall is very rare and occurs during the 

period from October to May ranging from 3.1 to 1.6 mm/month.  


