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The best agricultural land use in the study area of the Banger El-Sokkar region is the aim
of this study which was determined by evaluating the characteristics of the soil using a
geographic information system (GIS) and the ALES-arid evaluation program. This information
plays an important role in choosing the most suitable crops that can be grown in this study area.
The ALES-arid program aims to evaluate the fitness of different land types to produce different
crops (field crops, vegetables, forage crops, and fruit trees) to identify the optimum land use
based on some pedological variables, such as soil salinity, soil depth, soil reaction (pH), calcium
carbonate and soil texture, which are mandatory input factors for crop cultivation. A total of
forty-six soil observations were made, covering a total area of 7074.34 ha. The results indicated
that the investigated soils were mainly classified as C2, C3 and C4. The quantitative approach
given by (FAO, 1976) has also been used to classify areas on the basis of their capability,
ranging from good capability (5700.2 ha) to poor capability (500.62 ha) to very poor capability
(443.77 ha). Different land suitability classes and indices for several crops were predicted based
on the matching between the land qualities and characteristics and crop standard requirements
using the ALES-arid program. Classifying the lands on the basis of their suitability, the ranked
classes were S1, S2, S3, S4, NS1 and NS2. Finally, all the data obtained were input into ArcGIS
software to map the spatial distributions of the different suitability classes.
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Introduction

Desert and uninhabited land represent
approximately 95% of the total area of Egypt.
Consequently, the majority of the population
is concentrated around the Nile River (Shalaby
and Moghanm, 2015). Land evaluation is a
vital link in the chain leading to sustainable
management of land resources. It is assigned the
indispensable task of translating the data on land
resources into terms and categories, which can be
understood and used by all those concerned with
land improvement and land use planning. The
different types and procedures in land evaluation
are gradually being developed. Interpreting soil
qualities and site information for the agricultural
use and management practices is integrated using

geographical information system (Abowaly et al.,
2018 and FAO, 2007).

Thus, the scarcity of cultivated land in Egypt
in the Nile Valley and Delta poses a major
challenge to land resource planners and managers.
The total irrigated area is approximately 5%
of the total area of Egyptian land. Population
growth requires increased utilization of existing
cropland resources to meet the population needs
and feed the population, as the rate of population
increase is more than 2.1% annually, which is
one of the obstacles to sustainable development.
Considering the rapid growth of the world’s
population, which is in turn a limiting factor to
the arable lands around the world, the need for
effective and efficient application of croplands is
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being felt more than ever (Teklu, 2005, Behzad
et al., 2009, Moghanm, 2014 and Ahmed, 2016).

Data layers in multi-criteria to evaluate soils
and crops, which can be handily, achieved using
geographic information system (GIS). Remote
sensing and GIS were used in several studies
for land capability and suitability mapping
(Mohamed et al., 2013, 2014; Saleh and Belal,
2014). Part of the solution to land use problems
is land evaluation in support of rational land use
planning and appropriate and sustainable use of
natural and human resources (Moghanm, et al.
2018 and Rossiter, 1996). Land evaluation is
focused on the assessment of land performance
when used for specified purposes (FAO, 1976).
The main product of land evaluation investigations
is a land classification that indicates the suitability
of various kinds of land for specific land uses,
usually depicted on maps with accompanying
reports (FAO, 2008). The using of geographic
information system and ALES-arid model capable
of analyzing a large number of variables has better
the land evaluation (Pereira et al. 2018)

Advanced technologies, such as geographical
information systems (GIS) and database
management systems (DBMS), are now widely
available for data input, analysis, simulation,
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and dissemination, which will help planners
and decision makers organize information and
understand its spatial distribution and hence
will provide powerful tools for analysing and
synthesizing information (Moghanm 2014 and
Yousif, 2014). The Banger El-Sokkar region
(approximately 113750 feddans) of western
coastal Egypt has recently received attention for
increasing agricultural land use. The main goals of
this study are to characterize the main soil units and
evaluate the land for different land uses throughout
the region by coupling GIS and modelling.

Materials and Methods

The El Banger region is located 55 km
southwest of Alexandria city. It is surrounded
by the Alex-Cairo Desert Road from the east,
El-Nasr Canal from the south and the west,
and Bahig Canal from the north. This region
lies between latitudes 30° 45° and 30° 55° N
and longitudes 29° 30’ and 29° 50’ E. The El
Banger region runs west and northwest, covering
approximately 113,750 feddans. The study area is
located between latitudes 30° 46° 30” and 30° 50’
45” N and longitudes 29° 40’ 15 and 29° 49’ 15”
E covering an area of 7074.34 ha (16906.86 acres)
(Map 1). The study area includes Bangar El-Sokar
Districts, Behira Governorate, Egypt.
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Map 1. General location of the study area boundary on a rectified ETM* Landsat image (2015)
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Forty-six auger samples were georeferenced
using GPS to cover the area, and then, they dug out
of the ground. The soil samples were collected, and
in the laboratory, they were analysed in terms of the
soil’s physical, chemical and fertility properties. The
locations of the augers are shown in Map 2. The soil
physical, chemical and fertility analyses were carried
out according to the methods described in (Soil
Survey Staff, 2014). The tested soil properties are
presented in Table 1.

IALTTE IareTE 2ATTE

degree of the slope classes and aspect. The data input
process involved entering the spatial and non-spatial
data into GIS using ArcGIS 10.3 software. Each soil
observation was georeferenced using the GPS and
digitized. The different soil attributes were coded,
and new fields were added to the profile database file
in ArcView software. Surface interpolated grids were
constructed for soil salinity, soil depth, and CaCO,%
using module Arc Scripts in ArcGIS 10.3 (ESRI,
2014).
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Map 2. Soil-auger sample distribution in the districts of the study area

A Landsat 8 Enhanced Thematic Mapper plus
(ETM+) image was acquired in May. The year 2015
was selected to represent the study area as shown
in Map (1). Image registration was the first step
carried out before any further image processing was
conducted. This step assigned coordinate systems to
the image and linked it to its location on the ground.
The ETM+ image captured in May 2015 was
geometrically rectified to the digitized topographic
maps using the image-to-map procedure in ENVI
4.8 software (ENVI, 2008). These techniques are
often used to produce high resolution, multispectral
imagery. Resolution Merge offers three techniques:
multiplicative, principal components and Brovey
transform (ERDAS, 2008). The study area is covered
by topographic map sheets at a scale of 1:50000.
ArcGIS software was used to georeference the
model in the spatial analysis extension to project a
topographic maptothe Universal Transverse Mercator
(UTM) coordinates (Easting-Northing) system. The
digitized contour lines and spot heights were utilized
by Contour Gridder extension to generate the digital
elevation model (DEM) within the ArcGIS 10.3
environment. The DEM was analysed to generate the

Soil units

Map overlay is the hallmark of GIS. It can be
performed in two ways, either using a vector or raster
data. In comparison to using a vector, using the raster
operation is preferred because it involves an easier
calculation using a map calculator. An additional
operation was used to overlay the reclassified maps
of soil salinity, calcium carbonate content, soil
texture, and profile depth to explain soil complexity
and variability and to evaluate the land for specific
uses.

Land evaluation

The applied land evaluation system for arid
regions (ALES-arid) is a new approach for assessing
land capability and suitability. The ALES-Arid is
described as a land use decision support system that is
linked directly with integrated databases and coupled
indirectly (loose coupling) with GIS. Through the
ALES-arid program, land evaluation algorithms are
expressed in notation form that can be understood
by a calculating device. Optimization tools based on
land evaluation models are considered very important
to formulating decision alternatives. The calculation
of the capability index by ALES-arid is an indication
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of land capability according to the multiplication
method. Three main groups of parameters were
included: soil physical and chemical parameters, soil
fertility parameters, and water irrigation parameters.
Land capability and suitability evaluations have been
performed using ALES-arid as shown in Fig. 1 (Abd
El-Kawy et al., 2010 and Sharififar, 2012).

Loose coupling of GIS and the ALES-arid model
involved the use of GIS for the task for which it is
best suited: generation and organization of input

data as well as display of output data (Fig. 1). In
this strategy, output from GIS was organized as
input to the model, and output from the model was
subsequently submitted to the GIS for display (Tim,
1996, Ismail, Yacoub, 2012 and Elsheikh et al. 2013).

Descriptive statistical parameters

The minimum, maximum, mean, standard
deviation and coefficient of variance were calculated
using SPSS for Windows Ver. 12 (SPSS, 2003).

Start land evaluation
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° required condition

Retrieve input data

Land Capability ratings coded
within the model
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\.
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Fig. 1. The structure of ALES-arid GIS. Shows the model steps (Land evaluation processes), and the represents the

GIS framework (ArcMap platform)
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Results and Discussion

Land surface analyses

The DEM of the studied area contributed to
the storage of elevation data as a digital and 3-D
map (Map 3). The primary advantage of GIS is
its ability to process elevation data in a digital
format and obtain valuable information about
the land surface (Carter, 1988). The DEM was
obtained from the digital contour map using an
interpolation technique. The elevation of the
study area ranged from 16 m A.S.L. at the eastern
part to 65 m A.S.L. at the centre and west of the
study area.

Descriptive statistical estimates
The descriptive statistical analysis for the main
variables in the studied area is summarized in
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Tables 1 and 2. The soil depth ranged from 40 cm to
120 cm, with a median value of approximately 70
cm. The coefficient of variation for the soil depth
(0.30) shows that the soil depth was homogeneous
in the study area. The soil salinity ranged from 0.68
to 14.32 dS/m and 0.24 to 5.82 dS/m in the surface
and sub-surface layers, with median values of 1.46
and 1.48 dS/m, respectively. On the other hand, the
coefficient of variation was less homogeneous for
surface soil salinity and the sub-surface layer (1.04
and 0.56, respectively). Homogeneity properties
were observed with sand%, clay%, and CaCO,%
(0.12, 0.23, and 0.16, respectively) for the surface
layer and (0.20, 0.37, and 0.17) for the sub-surface
layer. In comparison to the other soil types, silt had
less homogeneity (0.94 and 0.79) in the surface
and sub-surface layers, respectively.

29°46'0"E 29°48'0"E

30°48'0°N

DEM. m Area, ha
B 16-20 5.18
I 20-30 915.96 ROUEON
I 30-40 3996.56

40-50 2097.99
[ 50-65 63.75

004509 18 27 36 45

- ! Kilometers

Map 3. Digital elevation model (DEM) of the study area.

TABLE 1. Statistical parameters of soil depth.

CvV Var SD SE Median

Range Max Min

Properties

0.30 561.8 23.702 3.495 70

80 120 40 Soil depth, cm
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TABLE 2. Statistical parameters of soil physical, chemical and fertility properties

Cv Var SD SE Median Range Max Min
Surface layer (0 - 30)

0.04 0.12 0.34 0.05 8.00 1.30 8.53 7.23 pH
1.04 6.08 247 0.36 1.46 13.64 14.32 0.68 EC, dS/m
0.92 22.64 4.76 0.70 4.00 19.20 20.20 1.00 Ca, megq/1
0.74 26.31 5.13 0.76 7.00 21.30 22.00 0.70 Mg, megq/1
1.50 354.63 18.83 2.78 8.10 122.70 125.00 2.30 Na, meq/1
0.81 3.06 1.75 0.26 1.10 6.47 6.90 0.43 K, meq/l
0.34 0.32 0.57 0.08 2.00 2.00 3.00 1.00 HCO,, meq/l
1.07 36.94 6.08 0.90 3.85 32.60 34.10 1.50 Cl, meq/1
0.94 334.80 18.30 2.70 14.63 108.30 110.30 2.00 SO,, meq/l
1.15 40.86 6.39 0.94 4.12 43.09 44.33 1.24 SAR
0.16 24.74 4.97 0.73 30.00 23.50 44.00 20.50  CaCoO,, %
0.23 28.12 5.30 0.78 22.20 22.50 36.60 14.10  Clay, %
0.94 38.94 6.24 0.92 5.50 31.88 32.38 0.50 Silt, %
0.12 72.24 8.50 1.25 71.90 39.28 84.80 45.52 Sand, %

Sub-Surface layer (30 - 60)
0.04 0.08 0.28 0.04 8.05 1.04 8.60 7.56 pH
0.56 0.99 1.00 0.15 1.48 5.58 5.82 0.24 EC,dS/m
0.45 8.11 2.85 0.42 6.00 11.80 13.00 1.20 Ca, meq/1
0.65 3.04 1.74 0.26 2.70 8.40 9.00 0.60 Mg, meq/l
0.71 15.45 3.93 0.58 3.39 15.25 16.90 1.65 Na, meq/l
0.89 2.35 1.53 0.23 0.78 5.82 6.10 0.28 K, meq/1
0.35 0.20 0.45 0.07 1.10 2.00 3.00 1.00 HCO,,meq/1
0.80 7.94 2.82 0.42 2.00 9.10 10.10 1.00 Cl, meq/1
0.38 18.56 431 0.064 10.65 16.40 21.80 5.40 SO,, meq/l
0.76 491 222 0.33 1.60 7.38 8.02 0.64 SAR
0.17 33.90 5.82 0.86 34.60 25.00 45.50 20.50  CaCoO,, %
0.37 115.42 10.74 1.58 24.60 45.60 55.60 10.00  Clay, %
0.79 46.79 6.84 1.01 5.50 27.80 28.30 0.50 Silt, %
0.20 155.21 12.46 1.84 61.65 41.60 80.40 38.80 Sand, %
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Soil units of the studied area

Soil mapping units of the study area were
extracted from the overlay of the main soil
properties, such as soil depth, soil salinity and total
calcium carbonate, in ArcGIS 10.3. Eleven soil
units were identified in the studied area as shown
in Map 4, and Table 3 includes the area in terms of
the hectares, percentage of each soil unit.

The soils were classified into four main soil
units and eleven sub-units based on diagnostic

29°40°0"E 29°420"E 29°44'0°E

horizons and variability, soil salinity, calcium
carbonate content, soil texture, and profile depth
as follows:

1- The non-saline soil unit was 45.62%, and the
saline soil unit was 5.44% of the studied area.

2- The extremely calcareous, deep soil sub-unit
was (2196.04 ha) 31.02%, and the highly
calcareous, deep soil sub-unit was (80.14 ha)

1.13%, as shown in Table 3 and Map 4.

Non-saline b
a.
- Highly calcareous, Modestly deep 22507

- Highly calcareous, Deep 1247.00
Extremely calcarcous, Modestly deep  247.84

- Extremely calcarceous, Deep 1509.34

Saline

- Height calcareous, Deep 50.14

- Extremely calcarcous, Deep 30506

29°46°0"E 29°480"E
30°50°0"N
30°48°0"N
Slightly saline ha.
-Highh‘ calcareous, Modestly deep 27555
-30°48°0"N
- Highly calcareous, Deep 419.84
Extremely calcarcous,Modestly deep 129.37
Extremely calcareous, Deep 2196.04
Highly saline
- Extremely caleareous, Modestly deep 443,77

0 0408 16 24 32 4
e e g —ilometers

Map 4. Soil mapping unit distribution in the study area

TABLE 3. Soil units of the studied area

% Area (ha) Description Code
Non-saline

3.18 225.071 Highly calcareous, Modestly deep 1101

17.62 1247.00 Highly calcareous, Deep 1102

21.32 1509.34 Extremely calcareous, Deep 2101

3.50 247.84 Extremely calcareous, Modestly deep 2102
45.62 3229.251 Total

Slightly Saline

3.89 275.55 Highly calcareous, Modestly deep 1201

593 419.84 Highly calcareous, Deep 1202

1.83 129.37 Extremely calcareous, Modestly deep 2201

31.02 2196.04 Extremely calcareous, Deep 2202
42.67 3020.8 Total

Saline

1.13 80.14 Highly calcareous, Deep 1302

431 305.06 Extremely calcareous, Deep 2302
5.44 690.26 Total

Highly Saline
6.27 443.77 Extremely calcareous, Modestly deep 2401

Egypt. J. Soil. Sci. 60, No. 2 (2020)
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Evaluation parameters

Land capability classes

The ALES (applied land evaluation system)
model provides predictions for general land use
capabilities for a broad series of possible uses and
indicates the limiting factors on the covered area.
Map 5) shows the distribution of each land use
capability class in the studied area. According to
the model prediction, most of the study area was
classified as (C2, C2 (ca)), which indicated good
capability with a high calcium carbonate percentage
as a limiting factor that covered approximately
5700.2 ha, followed by (C2 (sd)), which indicated
very good capability with soil depth class as a
limiting factor that covered approximately 500.62
ha. On the other hand, 443.77 ha are (C4 (ca, al,
ece)), which indicated a poor capability with a
high calcium carbonate percentage, alkalinity and
soil salinity as limiting factors.

Land suitability classes for specific land uses

The ALES model was used to predict soil
suitability for some common crops cultivated in
the study area, including wheat, maize, alfalfa,
fava bean, onion, tomato, banana, citrus, fig and
watermelon. The soil suitability class and sub-
class data are presented in Maps 6, 7, 8, 9, 10,
11, 12 and 13 and Table (4), which indicates the
distribution of suggested cultivated crops for each
soil unit in the studied area.

The suitability maps have five proposed
suitability categories, namely, S1, S2, S3, S4 and
Ns. From the obtained maps for the different crops,
the obtained results can be summarized as follows:
a. Field crops

25 E00E 29TE 2HTE

1- Suitability classes of sunflower were Sl
(3785.52 ha) (53.38%) and S3 (443.77 ha)
(6.27%).

2- Suitability classes of wheat were S1 (1247.0)
(17.62%), S1 (t) (5388.25) (76.12%), and S2
(ece, t) (433.70 ha) (6.13%).

b. Vegetables

1- Suitability classes of tomato were S1 (6330.19
ha) (89.42%), S2 ece (305.06 ha) (4.31%) and
S4 (ece, Ca) (443.77 ha) (6.27%).

2- Suitability classes of watermelon were Sl
(6200.82 ha) (87.59%), S2 (129.37 ha)
(1.83%), S2 (ece) (305.06 ha) (4.31%) and S4
(ece) (443.77 ha) (6.27%).

c. Fruit trees:

1- Suitability classes of banana were S3 (t, Ca)
(2276.18 ha) (32.15%), S3 (t, Ca, sd) (1509.34
ha) (21.32%), S4 (ece, t, Ca) (305.06 ha)
(4.31%), Ns2 (sd) (2544.67 ha) (35.95%) and
Ns2 (sd, Ca) (443.77 ha) (6.27%).

2- Olive suitability classes were S1 (2581.24 ha)
(36.46%), S1 (sd) (1509.34 ha) (21.32%), S4
(ece, sd) (443.77 ha) (6.27%) and Ns2 (sd)
(2544.67 ha) (35.95%).

3- Grape suitability classes were S1 (3785.52 ha)
(53.48%), S2 (sd) (1914.68 ha) (27.05%), S2
(ece) (305.06 ha) (4.33%) and Ns2 (1073.76
ha) (15.17%).

4- Suitability classes of apple were S1 (2196.04
ha) (31.02%), S2 (80.14 ha) (1.13%), S2 (ece)
(305.06 ha) (4.31%) and Ns2 (sd) (2988.44
ha) (42.22%).
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Capability classes

Classes Area (ha.)
= c2 1746.98 | | 1ieem
I c2(ca,) 3953.22

c2(sd,) 500,62
0 c2(tcaece,) 30508
0 C3(sdca,) 129.37
N C4(caalece,) 44377
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Map 5. Land capability classes in the study area.
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TABLE 4. Land suitability classes for specific uses

2401 2302 1302 2202 2201 1202 1201 2102 2101 1102 1101 Unit code
C4 C2 C2 C2 (Sj C2 C2 C2 C2 C2 C2 Soil Class
(ca, al,ece)  (t, ca,ece) (ca) ca’) (sd) (ca) (ca) (sd) -
S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 Wheat
(ece, 1) ® ® ® ® ® ® () (® ®
S2 S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 Barle
(t) ® ® ® (® ® ® (t) ® ® Y
S4 $3 (ece, 1) S2 S1 S2 S2 S2 S1 S2 S1 S2 Fava_bean
(ece) (ece)
3 ?3 S1 S1 S1 S1 S1 S1 S1 S1 S1 Sugar beet
S2 S1 S1 S1 S3 S2 S3 S1 S2 S1 S3 Sunflower
(sd) ® (sd)  (sd) (sd) (sd) (sd) (sd)
S3 NS2 S1 S1 S1 S1 S1 S1 S1 S1 S1 Rice
(ece, 1) ® ® ® ® ® ® () 0] ®
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 .
Maize
(ece) (ece, t)
S4 S3 S2 S1 S3 S2 S3 S2 S2 S2 S3 Sov bean
(ece, sd) (ece, t) (ece) (sd) (sd) (sd) (sd) (sd) (sd) Y
S4 S4 S3 S3 S3 S3 S3 S3 S3 S3 S3 Peanut
(ece, ca) (ece, ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) U
S3 S2 S1 S1 S3 S2 S3 S1 S2 S1 S3
Cotton
(sd) ® (sd)  (sd) (sd) (sd) (sd) (sd)
S3 S2 S1 S1 (23 (Ssi S3 S2 S2 S2 S3 Sugarcane
(ece, sd, 1) o) N I I ) sdy UE
NS2 NS2 NS2 NS2 I\gj NS2 NS2 NS2 IEIS? NS2 NS2 Citrus
(sd, ca) (ca) (ca) (ca) ca) sd.ca) (sd,ca) (ca) ca) (sd,ca) (sd, ca)
NS2 S4 S3 ?3 NS2  NS2 NS2 S3(sd, NS2 NS2 NS2 Banana
(sd) (ece, t,ca) (t,ca) ca,) (sd) (sd) (sd) t, ca) (sd) (sd) (sd)
S4 S2 S1 S1 NS2 S2 NS2 S1 S2 S2 NS2 Grane
(ece, sd) (ece) (sd) (sd) (sd) (sd) (sd) (sd) P
NS2 S1 S1 S1 NS2  NS2 NS2 S1 NS2 NS2 NS2 Olive
(sd) (sd)  (sd) (sd) (sd) (sd) (sd) (sd) :
NS2 S3 S2 S1 NS2  NS2 NS2 S2 NS2 NS2 NS2 Apple
(sd) (ece, t) (sd) (sd) (sd) (sd) (sd) (sd) (sd) pp
NS2 S3 S2 S2 NS2  NS2 NS2 S(id NS2 NS2 NS2 Pear
(sd) (ece, 1) (t) ® (sd)  (sd) (sd) ) T (sd) (sd) (sd)
NS2 S1 S1 S1 NS2  NS2 NS2 S1 NS2 NS2 NS2 Fi
(sd) (sd)  (sd) (sd) (sd) (sd) (sd) (sd) £
NS2 S1 S1 S1 NS2  NS2 NS2 S1 NS2 NS2 NS2 Date palm
(sd) (sd)  (sd) (sd) (sd) (sd) (sd) (sd) P
S3 S3 S2 S1 S2 S2 S1 S1 S2 S1 S1 .
Onion
(ece) (ece, t) (ece)
S3 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 Cabba
(ece) (ece, t) ¢
S3 S3 S2 S1 S2 S2 S2 S1 S2 S1 S2
Pea
(ece) (ece, t) (ece)
S4 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 Potato
(ece, ca) (ece, ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca)
S3(ece) $2(ece) S1 S1 S1 S1 S1 S1 S1 S1 S1 Tomato
S4 (ece) S2 (ece) S1 S1 S1 S1 S1 S1 S1 S1 S1 Pepper
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1
Watermelon
(ece) (ece)
S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 Alfalfa
(ece)
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 Soreh
(ece) ® orghum
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TABLE 4. Cont.

2401 2302 1302 2202 2201 1202 1201 2102 2101 1102 1101 Unit code
C4 C2 C2 C2 (Cj C2 C2 C2 C2 Cc2 C2 Soil Cl
(ca, al,ece)  (t, ca,ece) (ca) Sca’) (sd) (ca) (ca) (sd) on _Lass
S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 Wheat
(ece, 1) ® ® ® ® ® ® ® ® ®
S2 S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 Barle
() (®) © O O O o © (®) Y
S4 S2 S1 S2 S2 S2 S1 S2 S1 S2
S3 (ece, t) Fava bean
(ece) (ece)
$3 ?; S1 S1 S1 S1 S1 S1 S1 S1 S1 Sugar beet
S2 S1 S1 S1 S3 S2 S3 S1 S2 S1 S3 Sunflower
(sd) ® (sd) (sd) (sd) (sd) (sd) (sd)
S3 NS2 S1 S1 S1 S1 S1 S1 S1 S1 S1 Rice
(ece, t) (t) (® (® () () () (®) (® (t)
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 .
Maize
(ece) (ece, t)
S4 S3 S2 S1 S3 S2 S3 S2 S2 S2 S3 Sov bean
(ece, sd) (ece, t) (ece) (sd) (sd) (sd) (sd) (sd) (sd) Y
S4 S4 S3 S3 S3 S3 S3 S3 S3 S3 S3 Peanut
(ece, ca) (ece, ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) 4
S3 S2 S1 S1 S3 S2 S3 S1 S2 S1 S3 Cotton
(sd) (® (sd) (sd) (sd) (sd) (sd) (sd)
s3 52 si sl (23 (Si $3 52 (Si 2 (2(31 S
(cce,sdt) () o o 0 sy o T s F0 0 CEER
NS2 NS2 NS2 NS2 NS2 NS2 NS2 NS2 NS2 NS2 NS2 .
(sd, ca) (ca) (ca) (ca) (sd, (sd,ca) (ca) (sd, (sd,ca) (sd, Citrus
’ ca) sd,ca) ’ ca) ’ ca)
NS2 S4 S3 ?3 NS2 NS2 NS2 S3(sd, NS2 NS2 NS2 Banana
(sd) (ece, t,ca) (t,ca) ca,) (sd) (sd) (sd) t, ca) (sd) (sd) (sd)
S4 S2 S1 S1 NS2 S2 NS2 S1 S2 S2 NS2 Grape
(ece, sd) (ece) (sd) (sd) (sd) (sd) (sd) (sd) P
NS2 S1 S1 S1 NS2 NS2 NS2 S1 NS2 NS2 NS2 Olive
(sd) (sd) (sd) (sd) (sd) (sd) (sd) (sd)
NS2 S3 S2 S1 NS2 NS2 NS2 S2 NS2 NS2 NS2 Abple
(sd) (ece, ) d)  d)  (sd) sd)  (sd)  (sd) (sd) pp
NS2 S3 S2 S2 NS2 NS2 NS2 S(id NS2 NS2 NS2 Pear
(sd) (ece, 1) ® ® (sd) (sd) (sd) 9 T (sd) (sd) (sd)
NS2 S1 S1 S1 NS2 NS2 NS2 S1 NS2 NS2 NS2 Fi
(sd) (sd) (sd) (sd) (sd) (sd) (sd) (sd) £
NS2 S1 S1 S1 NS2 NS2 NS2 S1 NS2 NS2 NS2 Date palm
(sd) (sd) (sd) (sd) (sd) (sd) (sd) (sd) P
S3 S3 S2 S1 S2 S2 S1 S1 S2 S1 S1 .
Onion
(ece) (ece, t) (ece)
S3 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 Cabba
(ece) (ece, t) £e
S3 S3 S2 S1 S2 S2 S2 S1 S2 S1 S2
Pea
(ece) (ece, t) (ece)
S4 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 Potato
(ece, ca) (ece, ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca) (ca)
$3(ece) $2(ece) S1 S1 S1 S1 S1 S1 S1 S1 S1 Tomato
S4 (ece) S2 (ece) S1 S1 S1 S1 S1 S1 S1 S1 S1 Pepper
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1
Watermelon
(ece) (ece)
S2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 Alfalfa
(ece)
S4 S2 S1 S1 S2 S1 S1 S1 S1 S1 S1 Sorehum
(ece) (t) 2

(Classes): Cl=Excellent, C2=Good, C3=Fair, C4=Poor, C5=Very poor, C6=Non-agriculture. S1=Highly suitable,
S2=Moderately suitable, S3=Marginally suitable, S4=Conditionally suitable. NS1=Potentially suitable, NS2= Actually
unsuitable.

(Soil Sub-Classes): t=Clay, sd=Soil depth, ca=CaCo,, ece=Soil salinity.
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Map 6. Land suitability for sunflower
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Map 7. Land suitability for tomato
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Map 8. Land suitability for wheat
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Map 9. Land suitability for watermelon.
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Map 10. Land suitability for banana.

29°40'0"E 29°42'0"E 29°44'0"E 29°46'0"E

29°48'0"E

Grape
Classes

. st

W s2 (dp,)
[] 82 (ece,)
| I NS2 (sd)

Area (ha.)
3785.52
1914.68
305.06

1073.76

30°50'0"N

30°48'0"N

30°46'0°N

0 05 1 2 3 4 5
e e ™, K ilom eters

Map 11. Land suitability for grape.
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Map 12. Land suitability for olive
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Map 13. Land suitability for apple

Conclusion

The target of this study was to evaluate the soil
evaluation include soil capability and suitability of
Banger El-Sokkar region for crop production and
recognize the causes that prevent the cultivation
progression. Geographic Information System (GIS)
and ALES-arid model were significant to identify
soil evaluation for crop production throw compute
system that intended to automate the evaluation
progress. The most of studied soils were classified
into two capability classes (C2 and C3) according
to the results of ALES-Arid program. The common
dominant limitation soil capability factors were
soil depth, calcium carbonate, soil salinity and
clay. The obtained results play an essential role
in indicating the most suitable crops in this study
area. Land evaluation helps decision makers in
sustainable management of agricultural resources.
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