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Compilation of a Soil and Terrain Database of the Nile Delta at Scale 1:100,000
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Abstract: A national soil and terrain database for the soils of Egypt does not exist yet. This paper describes
the compilation of the soil and terrain database of the Nile delta, which is the most productive and intensively
used agricultural land of Egypt. Based on the availability of the soil map (scale 1:100,000) Nile delta was
selected for compiling a soil and terrain database. According to the SOTER program and the soil map of Egypt,
the soils can be classified into 8 SOTER units. SRTM 90m elevation data were used to generate a terrain model
for this area. Linking the database of SOTER and the DEM maps shows all necessary information in the Nile
delta in Egypt. This help design maker to put the planning development in the future for the Nile delta in
Egypt. Therefore SOTER contributes to improving knowledge about natural resources on a national and
regional scale. 
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INTRODUCTION

Adequate soil information is essential for investment,
planning and decision making in the agricultural sector.
However, these data are distributed among various
organizations and specialists. Moreover, they have
different formats and scales which make it to difficult to
be used efficiently.

 SOTER (Soil and Terrain) is an international
methodology developed by ISRIC - World Soil
Information in Wageningen, The Netherlands. SOTER is
used for the storage of spatial soil and terrain information
which enables the production of various types of maps.
The information was also be used for several
interpretations . Such a national soil and terrain database[1]

for the soils of Egypt does not exist yet. A six month
scientific fellowship from the Ministry of Higher
Education, Egypt at ISRIC was used for developing a soil
and terrain database of the Nile delta, as a first step of
such a product for the whole country. This paper
describes the compilation of the soil and terrain database
of the Nile delta which is the most productive and
densitive agricultural land of Egypt. Monitoring
reclamation and planning of the use of these soils are very
significant from economical and conservation points of
view.

SOTER has been used in various national and
international studies e.g., in Croatia, China, India, Czech
Republic, Hungary, Iran, Jordan, Kenya, Mozambique,
Nepal, Syria, and Uruguay. Hermann, et al  studied the[2]

use of SOTER as a tool for land use planning in West
Africa and future applications. They found the satellite
data are very useful in arid to semi-arid areas, whereas
geology, topography and soil maps are necessary in areas
with higher rainfall and denser vegetation. Also they

concluded that if soil maps are used to derive SOTER
units, the digital soil maps should be attached to SOTER
so that the SOTER database can act as a national soil
database at the same time. Endale and Hakkeling  state[3]

that the development has among others, precipitated an
initiative for the preparation of a world soil and terrain
digital database at a scale of 1:1 million (SOTER). Such
data permit several applications at world, continental and
national levels for assessment and planning purposes. 

MATERIALS AND METHODS

Based on the availability of the Nile delta was[4] 

selected for compiling a soil and terrain database. The

Fig. 1: Original SOTER structure[6]
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 SRTM 90m data was used to generate a terrain model[5] 

for this area. The data structure in the original procedures
manual  aims at a resolution of 1: 1,000,000. It[6]

distinguishes three hierarchical levels: i: Terrain unit, ii.

Terrain component and iii. Soil Component (Figure 1).
The SOTER unit is defined by its, often reparative

pattern of physiography, parent material and soils.
Criteria for the level separation are i. physiography,
lithology, ii. Geomorphology, relief, texture and iii. Soil
characteristics.

Modification of the SOTER unites: Based on the SRTM
elevation date which shows a pattern of (abandoned)
stream courses, SOTER unit 7 has been modified to
coincide with this pattern. Field cheeking, has to be done
to confirm this adaptation.

RESULTS AND DISCUSSIONS

According to SOTER program and the soil map of
Egypt, the soils can be classified into 8 SOTER units,

Table 1: Characteristics of SOTER units.
SOTER unit Characteristics Classification Classification  [7 ] [8 ]

1 Sandy to clay, Highly saline, 1-2% slope Gleyi-Salic Fluvisols Aquolic Salorthids
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Sand dunes Sand dunes Sand dunes
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Fluviomarine, clay, highly saline, 1-2% slope Hapli-Sodic Fluvisols Vertic Ustifluvents
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Fine loamy, highly saline, 1% slope Sodi-Salic Fluvisols Typic Usifluvents
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Sandy, slightly saline, 2% slope Hapli-Eutric Fluvisols Typic Quartzipsamments
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Clay, non saline, 1-2% slope Hapli-Eutric Vertisols Typic Torrerts
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Sandy loam, non saline, 1-2% slope Hapli-Eutric Fluvisols Typic Torrifluvents
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Clay, highly saline, 1-2% slope Eutri-Salic Vertisols Typic Salitorrerts

Map 1: SOTER units in Nile delta.
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Map 2: Slope of the Nile delta derived from SRTM 90m DEM.

Map 3: Relief intensity of the Nile delta derived from SRTM 90m DEM.
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Map 4: Elevation of the Nile delta derived from SRTM 90m DEM.

Map 5: Potential drainge density of the Nile delta derived from SRTM 90m DEM.
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Map 6: SOTER landform units of the Nile delta derived from SRTM 90mDEM.

map 1. Characteristics of each SOTER unit are

summarized in Table 1. Because homogenous in

landform each unit contains only one terrain component

and one soil component except SOTER unit no.1, which

contains  3  soil components. Also every terrain

component  contains  only  one  soil  component. The

sand  dunes  in  the  north  of  the Delta (SOTER unit 2)

do  not contain a soil component  because  there  is no

soil in these active dunes. 

Deriving  the DEM maps (slope, relief intensity,

elevation,  potential  drainage  density and the

combination   between   them)   using   SRTM  90m  data

to generate  a  terrain  model  for  this database (map 2, 3,

4, 5 and 6).

Linking    the   database   of   SOTER   and   the

DEM   maps   show  information  for  any  area  in  the

Nile  delta  in  Egypt,  such  as slope, relief, elevation,

PDD and all soil characteristics. This might help land

managers and planners in the development of the Nile

delta. Therefore SOTER contributes to improving

knowledge about natural resources on a national and

regional scale. 

The data readily available in the database facilitate

land  use  systems  analysis  on the basis of which

decisions   in   land   use   planning  can  be  taken  with

the   aim   of   increasing   the   efficiency   of  land  use

and  decreasing land degradation. 
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