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ABSTRACT 

Land suitability measures the land performance for 

cultivated crops based on soil qualities. The current study 

is to evaluate the land suitability of an area under rainfed 

agriculture system that is depended mainly on harvesting 

of seasonal rainfall. An integrated approach combined 

Land Use Suitability Evaluation Tool (LUSET) with the 

local farmer expertise and knowledge was used. Based on 

the farmer expertise and knowledge, three classes landform 

priorities were proposed for the selected crops; 

watermelon, barley, wheat, olive, fig, pomegranate, and 

almond. These classes were named as high (P1), moderate 

(P2), and low priority (P3). The study area was delineated 

into four main landforms called, coastal plain, piedmont 

plain, escarpment, and tableland. Piedmont plain was 

reclassified into subunits named as coalesced delta, 

drainage channel, and summit, while escarpment and 

tableland reclassified into two subunit; drainage channel 

and summit. Eight soil mapping units are classified 

according to variation in slope, soil depth, and soil texture. 

Based on physical, chemical, and fertility status of these 

soil mapping units, they differ in their soil suitability 

response for the selected crops. the study found that, 

SMU01 and 02 are marginal suitable, while SMU03 and 04 

differ from high suitable to moderate suitable for the 

selected crops. SMU05 and 08 are moderate suitable for 

watermelon, barley, and wheat while they are marginal 

suitable for orchard trees. Soil mapping units 06 and 07 

are not suitable for orchard tress and marginal suitable for 

watermelon, barley, and wheat. As for the landform 

priority, the study revealed that the coastal plain has low 

priority for orchard trees and watermelon, while it has 

high and moderate priority for barley and wheat, 

respectively. The coalesced deltas has high priority for 

barley and wheat while it has moderate priority for 

watermelon and orchard trees. The drainage channel is 

highly priority for watermelon and orchard trees while it is 

low priority for barley and wheat. On the other hand, 

summit has high priority for barley and wheat, moderate 

for watermelon, low for orchard trees.  

Key words; Suitability     Rainfed      watermelon     

barley     wheat     orchard  

INTRODUCTION 

Because of the human population and the increasing 

of their activity, land becomes a rare resource and keeps 

to be under stress by competing landuse patterns. 

Resolving the disagreeing demands of different varieties 

of landuses for land and choosing the best land use asks 

for a decision making process that is based on a clear 

understanding of the chances and limits offered by the 

relatively permanent land valuable supplies. Recently, 

the population over the world is increasing dramatically, 

(Liu and Chen, 2006). Lal (1994) reported that the land 

capability for crop production to fulfill the demand of 

the doubled increasing population is decreasing as the 

cause of the sever soil degradation. Moreover, the 

severe declination of land’s productivity ability has 

taken place on over 10 % of the earth’s cultivated areas 

as a result of soil erosion, excessive tillage, overgrazing, 

etc.  

 The land suitability defines the performance of a 

given area of land for a specific kind of land use, 

moreover, it is usually determined on the suppose that 

the defines land use will be continued and the 

environmental quality must be protected of even 

amended on the site and the surrounding area . 

Moreover, the suitability is consider as a function of 

crop requirements and land properties and it measures 

how the soil quality will matches the particular landuse 

requirements. The define of crop land suitability is a 

prerequisite to attain optimum utilization of the 

obtainable land resources for agricultural production in 

the way of sustainability,(FAO, 1976). Sathish and 

Niranjana (2010) reported that production could be 

attained through well-thought-out survey of the soils, 

figuring out the worth, amount, or quality of their 

potentials for wide range of land use options and 

creating land use plans which were economically 

doable, socially acceptable and helpful to the earth.  

 Remote sensing (RS) data are used for guessing a 

number of biophysical limits and indices cropping 

systems analysis, in addition to monitor the changes 

occur in both land use and land cover during different 

seasons, (Rao et al., 1996). AbdelRahman et al. (2016) 

quoted that RS data can be used to describe different 

physiographic units besides getting helping thing 

information about site traits, like slope, direction and 

aspect of a given area, however, explained information 

of soil worth. Because of this, soil survey data are 

extermely important to define a soil mapping units of a 

given area, which helps in getting crop suitability and 

cropping system analysis. Remote sensing data can be 

combined with soil survey information through 
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geographical information system (GIS) to evaluate crop 

suitability under different biophysical conditions. Beek 

et al. (1997) and Merolla et al. (1994) applied that 

modeling of GIS coupling with remotely sensed data for 

quantitative land evaluation. Land cover patterns reflect 

the natural and social processes, in which important 

information for modeling are provided to understand 

many important events or patterns on the earth, (Liang, 

2008). To create thematic maps that is representing land 

use land cover (LULC) using classification of the 

available satellite images is one of the valuable common 

application of remote sensing, (Yan et al., 2015). 

Moreover, Remote sensing has long been important and 

effective for supervising land cover with its ability to 

quickly provide broad, exact, fair and unprejudiced 

available information related to the existing space of 

changing over time at different places of the land surface 

(Hansen et al., 2000). There are different tools for 

mapping and distinguishing land use land cover (LULC) 

such as unsupervised classification, supervised 

classification, and normalized difference vegetation 

index(NDVI), (Samaniego and Schulz, 2009) and 

(Aredehey et al., 2018). Yadav et al. (2012) 

demonstrated that LULC maps supply reliable land use 

information of the land environment.  

 Rainfed agriculture is defined as a type of cultivated 

land use that depends on seasonal rainfall, (Doolette, 

1986). Heathcote (1983) reported that rainfed system is 

characterized by the processing of soil to enable the 

growing plants to sustain maximum moisture. On 

contrary, under the North Western Coast of Egypt, 

rainfed agriculture means by all processes that enable 

the cultivated plants to bear the minimum moisture 

especially during summer season. These could be 

attained by some of means or manipulations that be 

indirect through maximizing the soil moisture by 

constructing obstacle dykes (any known type), by 

selecting plants that can tolerate the expected moisture 

conditions, and by tillage practices to conserve soil 

moisture before and after planting or reduce loss of 

moisture after planting by evaporation.  

 The current study represents wadi sakher watershed 

at the north western coast of Egypt which is 

characterized by rainfed agricultural system. In order to 

perform the soil suitability in the studied area, land use 

and land cover (LULC) is one of the most prerequisite 

processes that has to be carried out. In the current study, 

land use land cover (LULC) is mapped using two of 

well-know techniques called the supervised 

classification and normalized difference vegetation 

index. The performance of the applied tools was 

evaluated under the study area circumstances. This study 

aimed at evaluating soils of wadi sakher to define 

degrees of crop suitability under rainfed conditions  

MATERIALS AND METHODS 

Study area description       

 Wadi sakher catchment is one of 218 watershed 

covering the area extended from Fuka to El Salloum at 

North Western Coast of Egypt. It is located between 

longitudes 551549.5 to and 554735.7 m E, and latitude 

3443126.2 and 3451232.4 m N covering an area of 

about 3266 faddan, Figure (1A and B). According to the 

climatic data derived from 

https://globalweather.tamu.edu, it is found that the 

annual rainfall over the current study area decreases 

from 112 mm at the coastal shoreline to 98 mm at the 

extreme south border of the study area, Figure (1C). 

Whatever, the study area is characterized by a long 

hot dry summer and short cool rainy winter. The 

monthly temperature is ranged from 14.4 to 26.8 °C, 

wind speed averaged at 18.9 km/hr, and the relative 

humidity varies from 55 to 65 %. Based on the outlined 

by Soil Survey Staff (2014), soils are characterized by 

torric moisture and hyperthermic temperature regimes. 

As for the lithology of the study area, it is dominated by 

a sedimentary rocks varying from Tertiary period 

(middle Miocene) to Quaternary. The sediments of 

Middle Miocene are widely distributed in the tableland 

while the Quaternary deposits are differentiated from 

Pleistocene and Holocene formation that have a wide 

distribution and forms the bulk of the coastal plain, (El 

Shazly et al., 1975). From geomorphological point of 

view, El Shazly et al. (1975) demonstrated that the study 

area is characterized by the presence of the coastal plain 

then the piedmont plain and finally Libyan plateau 

formed by Miocene rocks with two distinct layers: an 

upper limestone component of middle Miocene age and 

lower fossiliferous limestone and  marls of lower 

Miocene age.  

 The area is divided into three distinct micro Agro-

Ecological Zones based on the agricultural activities. 

Zone I extends from the coastal plain to the plateau 

escarpment in which soils are characterized by deep 

depths. The agricultural production are predominated by 

fruit trees such as fig and olive interpolated by some 

cereal. Zone II extends from the plateau escarpment 

southward with 20 km in which cereals are dominated 

with fewer trees and. Zone III goes beyond the end of 

zone II and characterized by scattered cereals 

production. Drainage channels and their alluvial fans 

which are dissecting the limestone plateau are the main 

productive unit of orchard trees i.e. fig, olive,  almond 

and pomegranates. 

 

https://globalweather.tamu.edu/
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Figure 1. Location map of the study area (A): Egypt and the study area, (B): boundary of the study area, (C), rainfall isohyets covering the study area 
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Figure 2. (A) digital elevation model, (B) Surface slope, and  (C) contour lines of the studied area 
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Digital data collection and preprocessing 

 Digital elevation model, (SRTM 30m) used for 

delineating the study area of wadi sakher watershed was 

downloaded from https://earthexplorer.usgs.gov, 

accordingly topographical parameters like degree and 

length of slope were extracted.. The downloaded DEM 

was enhanced by digitizing the contour lines and 

elevation spots of the 1: 25,000 topographic maps, sheet 

No. NH35 02a1 and NH35 02a3. The watershed 

delineation was performed using ArcSWAT model. 

After delineating wadi Sakher watershed, the digital 

elevation model (DEM) was clipped to the extent of the 

studied area and parts of its neighboring areas, Figure 

(2A, B, and C). The available sentinel 2 satellite image 

(level-1c S2) for the study area covered by one scene 

was downloaded from the European Space Agency’s 

(ESA) sentinel scientific Data Hub, Figure (1B). The 

current study selected temporal image with less than 10 

% cloud coverage, taken in August 28, 2017. The visible 

bands 2, 3 and 4 and the near-infrared band (band8) of 

Sentinel-data were applied after band combination for 

running NDVI that was used for extracting the landuse-

landcover (LULC) by applying supervised classification. 

The supervised classification was achieved using ground 

checkpoints (160 points) which were demarcated and 

described through the field truth using Global 

Positioning System (GPS Garmin 680). Furthermore, 

LULC was classified by running the maximum 

likelihood classifier which quantitatively evaluates both 

the variance and covariance of the category spectral 

response patterns when classifying an unknown pixel so 

it is one of the most accurate classifier. The resulted 

maps of NDVI and LULC were also clipped to the 

extent of the studied area. By using the Sentinel digital 

image and the enhanced digital elevation model, the 

landforms covering the study area was performed.          

Field works and laboratory analyses 

 During implementing a project called “ the 

Sustainable Agricultural Development at North Western 

Coast  of Egypt (El-Kasaba / Paghoush basin) and 

funded by the Arab Center for the Studies of Arid Zones 

and Dry Lands (ACSAD) from 2014 to 2017), Soils of 

the studied area were surveyed using 68 soil profiles 

representing the dominant landforms covering the 

studied area, 27 out of them were described as rock 

exposures. These soil profiles were described according 

to (Jahn et al., 2006) was processed. The soil horizons 

were sampled for laboratory analyses included the 

measurement of gravel volume, soil texture, soil water 

characteristics (Field capacity, wilting point, and 

available water were calculated) , electrical 

conductivity, pH, calcium carbonate, sodium absorption 

ratio, organic matter, and cation exchangeable capacity 

were measured according to (USDA, 2004). Sodium 

exchangeable percent is mathematically calculated 

according to (Rashidi and Seilsepour, 2008).  

Land evaluation classification 

 Land suitability evaluation was undertaken on the base 

of (FAO, 1976) and (FAO, 2007). In the current study a 

land suitability evaluation program called Land Use 

Suitability Evaluation Tool (LUSET) programmed by 

(Yen et al., 2006). LUSET is programmed in Microsoft 

Excel and is simple to use. The processes and 

calculations in LUSET were coded using Visual Basic 

for Application (VBA). The crop requirements are 

categorized into four groupings of factors: Terrain, Soil 

characteristics (physical and chemical soil properties), 

Temperature and Water. The requirements for most of 

the commonly grown crops used in this program are 

provided by (Sys et al., 1993). Whereas the climatic 

conditions are not varied through the extent of the 

studied area so it was canceled as well as the water 

properties hence the main source of the irrigation water 

in the studied area is rainfall that is harvested in the 

stream bed by using different techniques of dykes. 

Accordingly, the current study was dependent on the 

terrain (surface slope) and soil characteristics to 

evaluate the studied area for watermelon, olive, fig, 

wheat, barley, pomegranate, and almond.  Under the 

circumstance of the study area and based on the farmer 

expertise and knowledge, landforms and or land 

elements play a great role in chosen types of the 

cultivated crops. So the landform priority for the 

selected crops was investigated in the current study and 

classified into three categories; high priority (P1), 

moderate priority (P2), and less priority (P3). This 

proposed priority was classified in relation to the soil 

quality, the quality of practices for managed, and/or the 

quality of water harvesting. 

RERSULTS AND DISCUSSION 

Physiographic units 

 Based on the high resolution digital image (Sentinel 

2A, with 10 m resolution) and the modified digital 

elevation model (DEM with 5 m resolution), four 

landforms were achieved over the study area .Each 

landform was represented by some soil profiles, (Figure 

3).  

 The coastal plain 

 The coastal plain is parallel to the present 

Mediterranean shoreline and covers an area of about 24 

faddan and was represented by 2 soil profiles. This unit 

is occupied by yellowish brown sediments with 

thickness greater than 100 cm. this formation may be 

existed by intensive water erosion due to presence of 

intermittent streams which drain from the tableland area. 

https://earthexplorer.usgs.gov/
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These area is covered by typical hummocky surface and 

characterized by quite coarse-texture soils. The soil of 

this unit as shown in Table (1) is generally deep, the 

vertical soil layers differ from coarse-texture to 

moderately fine texture with no gravel. The soils are 

extremely saline where values of electrical conductivity 

are more than 16 dS/m in most of layers. The soils react 

as moderately alkaline as categorized by Soil Science 

Division Staff ( 2017), where the soil pH ranges from 

7.9 to 8.4. Soil calcium carbonate ranges from strongly 

to extermely calcareous as categorized by (Jahn et al., 

2006), where its value ranges from 18.2 to 64.81 %. 

Hence, soils of coastal plain could be classified as 

saline-sodic soils, where soils salinity > 4dS/m, pH < 

8.5, and SAR > 13, (Kamphorst and Bolt, 1976). 

However, the soil of the coastal plain has a very low 

value of organic matter not more than 1 % due to the 

soil temperature regime. This unit has in general low to 

moderate cation exchangeable capacity (ranges from 

4.29 to 12.32 cmol/kg soil) due to the soil texture and 

organic matter.        

Piedmont plain 

 The piedmont plain covers an area of about 1445.6 

faddan and was represented by 23 soil profiles, 9 out of 

them were described as rock exposures. It is well 

developed where the tableland escarpment are well 

defined. Its surface is characterized by elongated ridges 

and low depression and either covered with thin layer of 

alluvial and sand deposits or degraded and appears as 

rocky surface. By using the modified DEM and highly 

resolution satellite image, this unit were subdivided into 

three subunits of landforms, namely coalesced delta, 

drainage channel, and summit, and they briefly discuss 

as following. 

Piedmont coalesced Delta 

 A continuous surface of coalesced alluvial delta, 

formed along the base of the piedmont plain before the 

appearing of coastal plain, presents a gentle slope. This 

subunit, covering an area of about 269.6 faddan, was 

represented by 4 soil profiles that is described as deep 

soil profiles (depth >100cm). The distribution of gravel 

content varies from none to common (0-11.50 %) but it 

does not affect the modification of soil texture as stated 

by (Schoeneberger, 2012). The soil texture is coarse-

texture to moderately coarse-texture soil, accordingly 

the depth of available water is very low (less than 10 %). 

The soils of this subunit are none saline where the 

electrical conductivity is less than 2 dS/m, except the 

soils of profile 6, the soil salinity is very slightly saline 

(EC ranges from 2.69 to 4.32 dS/m). The soil reaction 

measured by pH showed that the soils of this subunit 

react as moderately alkaline. The soils are defined as 

extermely calcareous soils where calcium carbonate is 

greater than 25 % overall the profile layers. Taking SAR 

(less than 13), EC, and pH in consideration, this subunit 

could be described as fresh soils. The soil fertility status 

measured by soil organic carbon and cation 

exchangeable capacity is very low due to the low value 

of both them. 

Piedmont drainage channels 

The stream channel of the wadi system are 

recognized in the piedmont plain. This subunit covers an 

area of about 388 faddan and was represented by 7 soil 

profiles. These stream pour their water and sediments in 

the coalesced fans. The soil depth varies from 

moderately deep to deep and they are filled with 

calcareous (calcium carbonate ranges from 17.2 to 60 

%)  coarse to moderately coarse-texture soils. The 

gravel content generally is less than 15 % except the 

subsurface layer of soil profile 7 and profile 13 where 

the soil texture of these layer was modified to very 

gravelly coarse-texture soils. As well, the soil texture of 

the surface layer of soil profile 9 was modified into 

gravelly coarse-texture soil. As mentioned before, the 

soil water characteristics especially the available water 

affected by the soil texture are very low where the 

available water not exceeds 10 %. Some of soils of this 

subunit are defined as fresh soils and other as saline 

soils interpreted from the data of EC, pH, and SAR. The 

soil fertility of this subunit is also poor as indicated by 

the values of organic matter and cation exchangeable 

capacity. 

Piedmont summit 

  This subunit covers an area of about 788.4 faddan 

and was represented by 12 soil profiles 9 out of them 

described as rock exposures. Accordingly, majority of 

this area is rocky area with very few exceptional spots 

represented by soil profiles 14, 15, and 16. The soil 

depth of these spots ranges from very shallow to 

moderately deep soils. The gravel content ranges from 

2.7 to 22.2 %. The soil texture in general is coarse-

texture except the subsurface layer of soil profile 15 is 

moderately coarse-texture soil. Taking the percentage of 

soil gravel in consideration, the soil texture of the 

surface layer of soil profile 15, and 16, respectively, 

could be modified into gravelly coarse-texture soils. 

Based on the values of Soil EC, pH, and SAR, two types 

of soils were defined that are fresh and saline soils. The 

soil of this unit is calcareous where calcium carbonate 

content ranges from 26.5 to 60.3 %. The soil fertility 

distinguished by OM and CEC values is poor. 

Plateau Escarpment 

 It is a steep slope or long cliff and it dissected by 

very deep and narrow stream channels. This area covers 

an area of about 450.2 faddan. It is subdivided into two 
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Figure 3.landforms covering the study area (A), soil profiles representing landforms (B), and Truth observation for landuse/landcover (C) 
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Table 1. Some physical and chemical properties of the studied profiles, Wadi sakher 

Soil 

Profile 

Depth  

(cm) 

Gravel 

s 

% 

Particles size 

distribution  

Texture F.C 

% 

W.P 

% 

A.W 

% 

S.P 

% 

EC 

dS/m 

pH CaCO3 

% 

SAR OM 

 % 

CEC 

meq/100g 

Sand Silt Clay 

Coastal Plain (24 faddan) 

1 0-15 0.00 68.20 19.11 12.69 Sandy loam 19.77 9.96 9.81 42.33 62.5 8.40 23.19 36.08 0.77 9.27 

15-40 0.00 55.41 26.68 17.91 Sandy loam 23.18 11.98 11.20 45.17 27.5 7.90 28.88 19.84 0.67 11.50 

40-75 0.00 76.88 17.51 5.61 Loamy sand 20.42 12.29 8.13 43.65 13.19 8.00 50.93 13.20 0.51 4.74 

75-120 0.00 61.99 17.78 20.23 Sandy loam 22.93 13.06 9.88 45.37 9.79 8.10 64.81 11.62 0.58 12.32 

120-150 0.00 90.87 5.87 3.26 Sand 11.95 4.72 7.23 33.16 16.71 8.00 63.78 14.83 0.70 4.29 

2 0-20 0.00 37.53 45.03 17.44 Loam 26.04 11.53 14.52 46.32 68.30 8.20 27.74 38.77 0.77 11.65 

20-50 0.00 46.75 45.84 7.41 Loam 20.83 8.22 12.61 40.18 36.20 8.10 24.31 23.87 0.67 6.25 

50-85 0.00 48.98 44.85 6.74 Loam 22.69 8.34 14.35 40.22 22.7 8.10 24.02 17.61 0.57 5.54 

85-115 0.00 63.19 18.40 18.41 Sandy loam 22.20 12.31 9.89 44.76 23.30 8.10 18.22 17.89 0.36 10.57 

Piedmont plain, Coalesced Delta (269.6 faddan) 

3 0-24 1.30 92.00 2.50 5.50 Sand 13.10 5.95 7.14 35.98 0.65 7.88 78.7 7.38 0.92 4.83 

24-60 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.28 7.96 83.9 7.21 0.60 0.93 

60-100 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.29 8.33 90.3 7.21 0.43 0.45 

4 0-20 0.00 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.54 8.07 35.6 7.33 1.08 5.27 

20-55 0.00 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.54 8.07 35.6 7.33 0.89 4.74 

55-90 0.00 84.50 5.00 10.50 Loamy sand 16.67 8.83 7.83 40.10 0.46 8.28 40.4 7.29 0.55 6.79 

90-110 0.00 87.00 7.50 5.50 Loamy sand 13.97 6.17 7.80 36.34 0.56 8.38 46.6 7.33 0.43 3.45 

110-130+ 0.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.44 8.44 42.0 7.28 0.43 4.95 

5 0-30 11.50 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.54 8.07 35.6 7.33 1.08 5.27 

30-60 0.00 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.54 8.07 35.6 7.33 0.89 4.74 

60-90 4.50 84.50 5.00 10.50 Loamy sand 16.67 8.83 7.83 40.10 0.46 8.28 40.4 7.29 0.55 6.79 

90-120 6.30 87.00 7.50 5.50 Loamy sand 13.97 6.17 7.80 36.34 0.55 8.38 46.6 7.33 0.43 3.45 

120-150 4.20 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.44 8.44 42.0 7.28 0.43 4.95 

6 0-20 2.90 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 2.69 8.16 62.3 8.33 0.43 1.95 

20-60 2.70 72.00 10.00 18.00 Sandy loam 19.87 12.40 7.47 43.27 4.18 8.20 55.3 9.02 0.43 10.95 

60-100 0.00 72.00 10.00 18.00 Sandy loam 19.87 12.40 7.47 43.27 3.22 8.34 40.8 8.57 0.43 10.95 

100-130 0.00 79.50 12.50 8.00 Loamy sand 20.12 12.37 7.75 43.45 4.32 8.37 27.5 9.08 0.43 4.95 

Piedmont plain, Drainage Channel (388 faddan) 

7 0-27 4.40 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.68 8.30 49.3 9.08 0.82 3.05 

27-55 55.60 84.50 7.50 8.00 Loamy sand 15.58 7.57 8.01 38.60 2.00 8.38 60.7 7.39 0.60 5.43 

8 0-30 1.60 79.50 12.50 8.00 Loamy sand 20.12 12.37 7.75 43.45 0.93 8.70 27.3 8.01 0.48 5.09 

30-60 1.80 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 9.48 7.78 17.6 7.51 0.25 4.45 

60-90 3.00 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 10.22 7.80 19.9 11.48 0.19 2.78 

90-120 0.00 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 8.35 7.66 21.1 11.82 0.19 2.78 

120-150 0.00 87.00 10.00 3.00 Sand 12.62 4.82 7.80 32.98 6.52 7.80 17.2 10.95 0.21 1.34 

9 0-10 19.40 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 5.48 8.05 36.4 10.10 0.77 4.41 

10-45 9.00 87.00 7.50 5.50 Loamy sand 13.97 6.17 7.80 36.34 8.12 8.16 44.7 9.62 0.77 4.41 

45-70 0.00 79.50 10.00 10.50 Sandy loam 17.36 8.90 8.46 40.47 6.73 8.17 38.1 10.84 0.26 5.98 

10 0-35 2.30 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 3.5 8.3 29.2 10.20 0.81 3.02 

35-75 14.70 82.00 15.00 3.00 Loamy sand 13.77 5.14 8.63 33.34 5.7 8.02 25.1 8.70 0.81 3.02 
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Continue.Table 1. 

Soil Profile Depth  

(cm) 

Gravel s 

% 

Particles size distribution  Texture F.C 

% 

W.P 

% 

A.W 

% 

S.P 

% 

EC 

dS/m 

pH CaCO3 

% 

SAR OM 

 % 

CEC 

meq/100g Sand Silt clay 

11 0-30 11.50 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.41 8.21 20.3 7.27 0.90 4.77 

30-60 0.00 79.50 12.50 8.00 Loamy sand 20.12 12.37 7.75 43.45 3.83 7.84 21.3 8.85 0.67 5.63 

60-90 4.50 79.50 10.00 10.50 Sandy loam 17.36 8.90 8.46 40.47 1.66 8.03 21.9 7.85 0.51 6.68 

90-120 6.30 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.95 8.20 19.5 7.52 0.42 3.43 

120-150 4.20 87.00 10.00 3.00 Sand 12.62 4.82 7.80 32.98 0.81 8.23 35.4 7.45 0.34 1.70 

12 0-18 6.90 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 3.83 8.18 26.5 8.85 0.61 3.96 

18-68 6.70 84.50 7.50 8.00 Loamy sand 15.58 7.57 8.01 38.60 12.21 7.93 22.5 12.74 0.49 5.12 

68-120+ 0.00 82.00 7.50 10.50 Loamy sand 17.00 8.87 8.14 40.28 1.18 8.33 22.2 7.62 0.39 6.34 

13 0-30 0.00 74.50 15.00 10.50 Sandy loam 18.19 8.97 9.21 40.86 5.35 7.95 20.1 9.56 0.78 7.43 

30-60 10.30 74.50 12.50 13.00 Sandy loam 18.95 10.08 8.87 42.01 6.12 8.03 21.5 9.92 0.62 8.49 

60-95 0.00 77.00 15.00 8.00 Sandy loam 16.82 7.78 9.05 39.14 6.73 8.07 20.3 10.20 0.43 4.95 

95-130 42.10 79.50 12.50 8.00 Loamy sand 20.12 12.37 7.75 43.45 1.14 8.14 21.9 7.61 0.26 4.48 

Piedmont plain, Summit 

14 0-30 2.70 84.50 5.00 10.50 Loamy sand 16.67 8.83 7.83 40.10 0.86 8.21 60.3 7.48 0.49 6.62 

15 0-10 19.40 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 5.48 8.05 36.4 9.62 0.77 4.41 

10-45 9.00 87.00 7.50 5.50 Loamy sand 13.97 6.17 7.80 36.34 8.12 8.16 44.7 10.84 0.77 4.41 

45-70 0.00 79.50 10.00 10.50 Sandy loam 17.36 8.90 8.46 40.47 6.73 8.17 38.1 10.20 0.26 5.98 

16 0-13 22.20 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.44 8.29 26.5 7.28 0.98 3.49 

Tableland, Drainage channel 

17 0-18 0.00 94.50 5.00 0.50 Sand 9.15 2.88 6.27 22.51 0.42 8.20 26.3 7.27 1.12 2.39 

18-50 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.28 8.24 22.2 7.21 0.87 1.69 

50-80 0.00 92.00 7.50 0.50 Sand 9.78 3.07 6.71 22.69 0.25 8.28 21.7 7.19 0.65 1.07 

80-120 7.40 87.00 7.50 5.50 Loamy sand 13.97 6.17 7.80 36.34 0.58 8.45 21.9 7.35 0.69 4.18 

120-150 0.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 1.41 7.87 32.7 7.73 0.52 5.21 

18 0-15 0.00 94.50 5.00 0.50 Sand 9.15 2.88 6.27 22.51 0.43 7.91 20.7 7.28 0.85 1.63 

15-45 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.18 8.19 21.5 7.16 0.85 1.63 

45-95 6.30 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.19 8.26 17.0 7.17 0.71 4.24 

95-125+ 6.30 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.20 8.24 12.8 7.17 0.26 1.48 

19 0-16 0.00 94.50 5.00 0.50 Sand 9.15 2.88 6.27 22.51 0.43 7.91 20.7 7.28 0.85 1.63 

16-50 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.18 8.19 21.5 7.16 0.85 1.63 

50-100 6.40 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.19 8.26 17.0 7.17 0.71 4.24 

100-130+ 6.40 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.20 8.24 12.8 7.17 0.26 1.48 

20 0-18 0.00 94.50 5.00 0.5 sand 9.15 2.88 6.27 22.51 0.43 7.91 20.7 7.28 0.85 1.63 

18-55 0.00 97.00 2.50 0.5 sand 8.55 2.70 5.85 22.33 0.18 8.19 21.5 7.16 0.85 1.63 

55-105 6.20 84.50 10.00 5.5 Loamy sand 14.43 6.28 8.15 36.52 0.19 8.26 17.0 7.17 0.71 4.24 

105-130+ 6.20 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.20 8.24 12.8 7.17 0.26 1.48 

21 0-20 5.30 92.00 5.00 3.00 Sand 11.55 4.51 7.04 32.62 0.31 8.20 20.9 7.22 0.87 3.19 

20-70 7.10 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.37 8.16 17.6 7.25 0.75 5.85 

70-120 14.30 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.39 8.22 18.6 7.26 0.70 5.71 

120-150 7.50 79.50 12.50 8.00 Loamy sand 16.39 7.71 8.69 38.96 0.41 8.22 16.4 7.27 0.68 5.65 

22 0-20 5.30 92.00 5.00 3.00 Sand 11.55 4.51 7.04 32.62 0.31 8.20 20.9 7.22 0.87 3.19 

 20-70 7.10 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.37 8.16 17.6 7.25 0.75 5.85 

 70-120 14.30 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 0.39 8.22 18.6 7.26 0.70 5.71 

 120-150 7.50 79.50 12.50 8.00 Loamy sand 16.39 7.71 8.69 38.96 0.41 8.22 16.4 7.27 0.68 5.65 
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Continue.Table 1. 

Soil 

Profile 

Depth  

(cm) 

Gravels 

% 

Particles size 

distribution  

Texture F.C 

% 

W.P 

% 

A.W 

% 

S.P 

% 

EC 

dS/m 

pH CaCO3 

% 

SAR OM  

% 

CEC 

meq/100g 

Sand silt clay 

23 0-14 0.00 84.50 7.50 8.00 Loamy sand 15.58 7.57 8.01 38.60 0.31 8.12 26.9 7.22 0.78 5.93 

14-50 8.00 82.00 7.50 10.50 Loamy sand 17.00 8.87 8.14 40.28 0.30 8.35 21.9 7.22 0.69 7.18 

50-75 0.00 79.50 7.50 13.00 Sandy loam 18.30 10.07 8.22 41.65 0.35 8.20 24 7.24 0.59 8.40 

75-100 0.00 77.00 7.50 15.50 Sandy loam 19.51 11.21 8.29 42.81 0.27 8.23 20.9 7.20 0.69 10.18 

100-150 0.00 77.00 10.00 13.00 Sandy loam 18.62 10.08 8.54 41.83 0.22 8.37 20.3 7.18 0.42 7.93 

24 0-18 0.00 94.50 5.00 0.50 Sand 9.15 2.88 6.27 22.51 0.42 8.20 26.3 7.27 1.12 2.39 

18-75 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.28 8.24 22.2 7.21 0.87 1.69 

75-120 0.00 92.00 7.50 0.50 Sand 9.78 3.07 6.71 22.69 0.25 8.28 21.7 7.19 0.65 1.07 

75-120 0.00 92.00 7.50 0.50 Sand 9.78 3.07 6.71 22.69 0.25 8.28 21.7 7.19 0.65 1.07 

Tableland, Summit 

25 0-35 0.00 94.50 5.00 0.50 Sand 9.15 2.88 6.27 22.51 0.43 7.91 20.7 7.28 0.85 1.63 

35-80 0.00 97.00 2.50 0.50 Sand 8.55 2.70 5.85 22.33 0.18 8.19 21.5 7.16 0.85 1.63 

26 0-50 5.90 82.00 12.50 5.50 Loamy sand 14.91 6.39 8.52 36.70 2.12 8.40 32.1 8.06 0.79 4.46 

27 0-20 0.00 87.00 10.00 3.00 Sand 12.62 4.82 7.80 32.98 0.92 8.18 21.1 7.50 0.69 2.68 

20-35 0.00 82.00 7.50 10.50 Loamy sand 17.00 8.87 8.14 40.28 1.32 8.41 41.6 7.69 0.47 6.57 

35-80 0.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 1.73 8.38 54.2 7.88 0.21 4.34 

28 0-40 0.00 79.50 12.50 8.00 Loamy sand 16.39 7.71 8.69 38.96 1.72 8.66 32.7 7.88 0.27 4.51 

29 0-50 6.30 79.50 10.00 10.50 Sandy loam 17.36 8.90 8.46 40.47 4.62 8.20 43.5 9.22 0.22 5.87 

30 0-18 0.00 89.50 5.00 5.50 Sand 13.52 6.06 7.46 36.16 4.47 8.20 52.2 9.15 1.02 5.11 

18-55 0.00 74.50 7.50 18.00 sandy loam 20.66 12.30 8.36 43.82 5.43 8.34 45.6 9.60 0.77 11.91 

31 0-18 0.00 89.50 5.00 5.50 sand 13.52 6.06 7.46 36.16 4.47 8.20 52.2 9.15 1.02 5.11 

18-55 0.00 74.50 7.50 18.00 Sandy loam 20.66 12.30 8.36 43.82 5.43 8.34 45.6 9.60 0.77 11.91 

32 0-20 0.00 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.75 8.30 48.4 7.43 0.88 3.21 

20-70 2.40 84.50 7.50 8.00 Loamy sand 15.58 7.57 8.01 38.60 0.52 8.40 29.6 7.32 0.67 5.63 

33 0-50 7.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 1.03 8.36 30.6 7.55 0.36 4.76 

34 0-25 4.50 89.50 7.50 3.00 Sand 12.07 4.66 7.42 32.80 0.32 8.30 28.2 7.23 1.05 3.69 

25-50 0.00 87.00 12.50 0.50 Sand 11.12 3.47 7.64 23.05 0.39 8.30 37.7 7.26 0.69 1.18 

35 0-30 6.70 74.50 12.50 13.00 Sandy loam 18.95 10.08 8.87 42.01 0.47 8.20 24.0 7.30 1.29 10.36 

30-60 4.20 72.00 10.00 18.00 Sandy loam 20.95 12.27 8.69 44.00 1.08 8.28 25.9 7.58 0.59 11.40 

60-100 4.20 69.50 15.00 15.50 Sandy loam 20.45 11.16 9.29 43.35 1.30 8.48 25.5 7.68 0.41 9.40 

100-150 0.00 72.00 12.50 15.50 Sandy loam 20.12 11.17 8.95 43.17 1.13 8.53 23.2 7.60 0.40 9.37 

36 0-30 8.50 87.00 5.00 8.00 Loamy sand 15.20 7.50 7.70 38.42 0.41 8.44 24.4 7.27 0.70 5.71 

30-60 5.60 84.50 7.50 8.00 Loamy sand 15.58 7.57 8.01 38.60 1.21 8.57 24.8 7.64 0.70 5.71 

60-100 7.10 74.50 15.00 10.50 Sandy loam 18.11 8.96 9.14 40.83 3.09 8.30 21.1 8.51 0.30 6.09 

100-150 7.90 77.00 10.00 13.00 Sandy loam 18.62 10.08 8.54 41.83 3.79 8.28 27.7 8.84 0.26 7.48 

37 0-40 9.00 74.50 15.00 10.50 Sandy loam 18.11 8.96 9.14 40.83 7.15 8.20 30.6 10.39 0.45 6.51 

38 0-16 7.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 1.03 8.36 30.6 7.55 0.36 4.76 

39 0-30 0.00 82.00 10.00 8.00 Loamy sand 15.98 7.64 8.34 38.78 4.24 8.34 56.5 9.04 0.29 4.56 

30-57 6.30 79.50 10.00 10.50 Sandy loam 17.36 8.90 8.46 40.47 4.62 8.20 43.5 9.22 0.22 5.87 

40 0-22 8.70 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.31 8.36 32.3 7.22 0.92 4.83 

22-40 2.40 87.00 10.00 3.00 Sand 12.62 4.82 7.80 32.98 0.29 8.85 46.4 7.21 0.41 1.90 

41 0-18 8.70 84.50 10.00 5.50 Loamy sand 14.43 6.28 8.15 36.52 0.45 7.98 33.7 7.29 0.95 4.91 
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subunits, namely summit and drainage channels. The 

surface of these subunits mainly rocky that is consists of 

Marmarica limestone. 

Tableland 

 The tableland constitutes a prominent 

geomorphologic unit bounding the piedmont plain from 

the south  and covers an area 1685.8 faddan. it occupies 

the northern extermely of the great Marmarica 

Homoclinal plateau and extend to Qattara depression. 

The northern portion of the table land is dissected by a 

number of short and deep consequent wadis acting 

during rainy season as active drainage lines. The bottom 

of the drainage lines is occupied by thick alluvial 

deposits composed of gravel, cobbles intermixed with 

sand, silt, and clay. These drainage lines or channel 

dissecting the tableland and the other landforms except 

plateau escarpment are mainly cultivated by orchards 

tress such as olive and fig which are dominant. There 

are also some scattered pomegranate and almond 

counted on fingers. The surface of this unit especially 

the summit is covered by thick sediments and it is 

cultivated by barley as rainfed agricultural system. 

Accordingly, this unit is subdivided into two subunits, 

namely drainage channel and summit.  

Tableland drainage channel 

 The drainage channel dissecting tableland covers an 

area 77.7 faddan and are represented by 8 soil profiles. 

The soil of the drainage channel of this landform are 

deep (soil depth >100cm). the gravel content is less than 

15 % so it is not affected the soil texture which is 

described in general as coarse-texture except the three 

subsurface layers of soil profile 23 where the soil texture 

is moderately coarse-texture soils. Related to the soil 

texture, the soil water characteristics especially the 

available water is very poor. Based on the data tabulated 

in Table (1) and related to electrical conductivity, pH, 

and SAR, the soils of this subunit is fresh soils due to 

the washed process by flood water comparable to the 

same subunit in piedmont plain. As mentioned in the 

previous landforms, the soil fertility if this unit is also 

poor.  

Tableland summit 

 This area covers an area of about 1608,2 faddan and 

were represent by 28 soil profiles 11 out of them are 

characterized by rock exposures. The soil depth of this 

unit as shown in table (1) ranges from very shallow (less 

than 25 cm) to deep (more than 100 cm). The soil gravel 

is in general less than 15 % so it does not modified the 

soil texture which ranges from coarse-texture to 

moderately coarse-texture. Consequently, the soil water 

characteristics are very poor. In general, the soils of this 

subunit are fresh soils where EC is less than 4 dS/m, pH 

is less than 8.5, and SAR is less than 13. The 

exceptional cases were appeared in the soils of profiles 

29, 30, 31, 37, and 39, respectively, where the soils of 

these profiles are saline soils. The calcium carbonate 

content range from strongly to extermely calcareous 

(20.7 to 56.5 %). As for the soil fertility status of this 

landform subunit measured by CEC and OM, the soils 

of this unit is very poor.     

Landuse and land cover (LULC) and accuracy 

assessment 

 The NDVI of the image captured in August 28, 2017 

was processed for assessing the LULC of the study area. 

NDVI image was resulted as shown in Figure (4) and 

reclassified into 4 classes taking the field truth in 

consideration. The resulted classes were named as water 

body (class 1), cultivated land (class 2), Bare land (class 

3), and low dense rangeland (class 4). The accuracy 

assessment of the NDVI image was measured using 

statistical pivot table. As shown in Table (2), the overall 

accuracy resulted from the NDVI image was 71.88 %. 

However, the producer’s accuracy for the LULC classes 

were 100, 57.5, 92.5, 37.5 % for  water body, cultivated 

land, Bare land, and low dense rangeland, respectively. 

On contrary, the user’s accuracy attained 100, 95.83, 

54.41, and 53.57 % for the same LULC classes.  By 

running the supervised classification as tool for 

identifying the LULC classes dominant in the study area, 

Figure (4), it was found that this tool is more accurate 

comparing with NDVI process whereas the overall 

accuracy attained 81.88 %. This classification showed 

that as shown in Table (2) the producer’s accuracy for 

the LULC classes were 100, 90, 77.5, 60 % for  water 

body, cultivated land, Bare land, and low dense 

rangeland, respectively. On contrary, the user’s accuracy 

attained 100, 87.80, 65.96, 75 % for the same LULC 

classes.  This variance between the used methods may be 

attributed to the long distance between orchard trees 

(more than 10 m), so the NDVI considered the 

uncovered area among trees as bare land while it was 

recognized as cultivated land throughout digitizing the 

sampling area by producer during supervised 

classification. The processed satellite image was 

captured in August 28, 2017, where the area was 

uncovered by field crops (barley), so NDVI process 

assigned them as bare land while it was assigned as 

cultivated land during supervised classification. In 

sustainable landuse, the LULC of the studied area 

contributed in define the more appropriate location that 

suitable for agriculture processes and which area is 

planted by which types of crops.  In studied area 

condition as well as the area extended from Ras El 

Hekma to El Salloum, it was found that wadi streams 

and deltas are suitable for orchard trees where it is  
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Table 2. Accuracy assessment resulted from Supervised Classification and Normalized Difference Vegetation Index (NDVI) 

Accuracy assessment matrix of LULC resulted from Supervised classification 

LULC classes 

Field Truth User's 

Accuracy 

Omission 

error Water body Cultivated land Bare land Low dense rangeland Total 

P
re

d
ic

ti
o

n
 Water body 40 0 0 0 40 100.00 0 

Cultivated land 0 36 1 4 41 87.80 5.69 

Bare land 0 4 31 12 47 65.96 24.26 

Low dense rangeland 0 0 8 24 32 75.00 10.67 

Total 40 40 40 40 160 
 

Producer's Accuracy 100 90 77.5 60 
 

Overall Accuracy 

Omission error 0 4.44 11.61 26.67 131  
81.88 

Accuracy assessment matrix of LULC resulted from NDVI 

LULC classes 

Field Truth 
 

Omission 

error Water body Cultivated land Bare land Low dense rangeland Total User's 

Accuracy 

P
re

d
ic

ti
o

n
 Water body 40 0 0 0 40 100.00 0 

Cultivated land 0 23 0 1 24 95.83 1.04 

Bare land 0 7 37 24 68 54.41 56.97 

Low dense rangeland 0 10 3 15 28 53.57 24.27 

Total 40 40 40 40 160 
 

Producer's Accuracy 100 57.5 92.5 37.5 
 

Overall Accuracy 

Omission error 0 29.57 3.24 66.67 115  
71.88 
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Figure 4. Raw data of the sentinel 2A image (A), NDVI classification (B), Supervised classification (C) 
Class 01: Water body, Class 02: Cultivated land, class 03: Bare land, class 04: Low dense rangeland 
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Table 3. Soil characteristics of the dominant soil mapping and their suitability classes for the selected crops 
Mapping 

Unit 

Slope 

% 

Depth 

cm 

Gravel 

% 

Sand 

% 

Silt 

% 

Clay 

% 
Texture 

EC 

dS/m 
pH 

CaCO3 

% 

ESP 

% 

OM 

% 

CEC 

cmol/kg 
Watermelon Barley Wheat Olive Fig pomegranate Almond 

Coastal Plain (24 faddan) 

SMU01 1.42 150.00 0.00 70.76 16.95 12.28 SL 20.19 8.05 51.22 18.89 0.62 8.50 S3 S3 S3 S3 S3 S3 S3 

SMU02 3.31 115.00 0.00 50.11 38.24 11.65 L 34.31 8.12 23.23 25.64 0.58 8.10 S3 S3 S3 S3 S3 S3 S3 

Piedmont plain, Coalesced Delta (269.6 faddan) 

SMU03 1.50 126.67 1.87 88.27 6.42 5.31 S 0.46 8.19 54.94 9.46 0.66 3.97 S2 S1 S2 S1 S1 S1 S1 

SMU04 1.72 130.00 1.28 76.42 10.19 13.38 SL 3.69 8.28 45.50 11.00 0.43 8.18 S2 S1 S2 S1 S1 S1 S1 

Piedmont plain, Drainage Channel (388 faddan) 

SMU03 1.90 150.00 3.29 83.25 10.50 6.25 LS 4.32 8.03 22.15 11.09 0.42 3.87 S2 S1 S1 S1 S1 S1 S1 

SMU04 3.95 130.00 13.71 76.52 13.75 9.73 SL 4.77 8.05 20.96 11.52 0.51 6.21 S2 S1 S1 S1 S1 S1 S1 

SMU05 3.15 66.67 15.55 85.47 9.25 5.28 LS 4.42 8.21 41.09 11.48 0.70 4.08 S2 S1 S1 S3 S3 S3 S3 

Piedmont plain, Summit 

SMU05 3.16 70 7.27 83.96 8.75 7.29 LS 7.25 8.15 41.16 12.70 0.59 4.97 S2 S2 S2 S3 S3 S3 S3 

SMU06 1.59 30 2.70 84.50 5.00 10.50 LS 0.86 8.21 60.30 9.65 0.49 6.62 S3 S3 S3 N N N N 

SMU07 3.15 13 22.20 89.50 7.50 3.00 S 0.44 8.29 26.50 9.45 0.98 3.49 S3 S3 S3 N N N N 

Tableland, Drainage channel 

SMU03 1.80 137.50 4.71 88.46 7.46 4.08 S 0.35 8.21 19.83 11.64 0.73 3.44 S2 S1 S2 S1 S1 S1 S1 

SMU04 2.17 150.00 1.92 79.32 8.33 12.35 SL 0.28 8.29 22.02 11.60 0.59 8.02 S2 S1 S2 S1 S1 S1 S1 

Tableland, Summit 

SMU04 0.98 150.00 5.32 75.83 11.25 12.92 SL 1.72 8.39 24.61 10.06 0.53 8.19 S2 S1 S2 S1 S1 S1 S1 

SMU05 1.50 62.43 2.84 85.45 9.02 5.53 LS 1.46 8.30 35.10 9.94 0.61 3.96 S2 S2 S2 S3 S3 S3 S3 

SMU06 1.43 24.67 7.19 84.04 10.00 5.96 LS 0.59 8.31 34.32 9.52 0.67 4.39 S3 S3 S3 N N N N 

SMU07 0.86 40.00 4.50 77.00 13.75 9.25 SL 4.44 8.43 31.65 11.36 0.36 5.51 S3 S3 S3 N N N N 

SMU08 1.22 53.33 2.10 79.44 7.79 12.77 SL 4.95 8.26 46.34 11.61 0.64 8.41 S2 S2 S2 S3 S3 S3 S3 

SMU01: Slightly slope, deep, moderately coarse-texture soils                                   SMU02: Slightly slope, deep, medium-texture soils 

SMU03: Slightly slope, deep, coarse-texture soils                                                       SMU04: Slightly slope, deep, moderately coarse-texture soils 

SMU05: Slightly slope, moderately deep, coarse-texture soils                                   SMU06: Slightly slope, shallow, coarse-texture soils                                                                                  

SMU07: Slightly slope, shallow, moderately coarse-texture soils                              SMU08: Slightly slope, moderately deep, moderately coarse-texture soils 
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Table 4. Soil mapping, Landform, and crop types matrix showing soil suitability classes and landform preference 

Landform  Landform subunit Crop SMU01 SMU02 SMU03 SMU04 SMU05 SMU06 SMU07 SMU08 

Coastal Plain 

  

Watermelon S3P3 S3P3 ------ ------ ------ ------ ------ ------ 

Barley S3P1 S3P1 ------ ------ ------ ------ ------ ------ 

Wheat S3P2 S3P2 ------ ------ ------ ------ ------ ------ 

Olives S3P3 S3P3 ------ ------ ------ ------ ------ ------ 

Fig S3P3 S3P3 ------ ------ ------ ------ ------ ------ 

pomegranate S3P3 S3P3 ------ ------ ------ ------ ------ ------ 

Almond S3P3 S3P3 ------   ------ ------   ------  ------ ------  

Piedmont plain  

Coalesced Delta 

Watermelon ------ ------ S2P2 S2P2 ------ ------ ------ ------ 

Barley ------ ------ S1P1 S1P1 ------ ------ ------ ------ 

Wheat ------ ------ S2P1 S2P1 ------ ------ ------ ------ 

Olives ------ ------ S1P2 S1P2 ------ ------ ------ ------ 

Fig ------ ------ S1P2 S1P2 ------ ------ ------ ------ 

pomegranate ------ ------ S1P2 S1P2 ------ ------ ------ ------ 

Almond ------   ------ S1P2 S1P2  ------  ------  ------  ------ 

Drainage Channel 

Watermelon ------ ------ S2P1 S2P1 S2P1 ------ ------ ------ 

Barley ------ ------ S1P3 S1P3 S1P3 ------ ------ ------ 

Wheat ------ ------ S1P3 S1P3 S1P3 ------ ------ ------ 

Olives ------ ------ S1P1 S2P1 S3P1 ------ ------ ------ 

Fig ------ ------ S1P1 S2P1 S3P1 ------ ------ ------ 

pomegranate ------ ------ S1P1 S2P1 S3P1 ------ ------ ------ 

Almond  ------  ------ S1P1 S2P1 S3P1  ------  ------  ------ 

Summit 

Watermelon ------ ------ ------ ------ S2P2 S3P2 S3P2 ------ 

Barley ------ ------ ------ ------ S2P1 S3P1 S3P1 ------ 

Wheat ------ ------ ------ ------ S2P1 S3P1 S3P1 ------ 

Olives ------ ------ ------ ------ S3P3 NP3 NP3 ------ 

Fig ------ ------ ------ ------ S3P3 NP3 NP3 ------ 

pomegranate ------ ------ ------ ------ S3P3 NP3 NP3 ------ 

Almond  ------  ------  ------  ------ S3P3 NP3 NP3  ------ 

Tableland 

Drainage channel 

Watermelon ------ ------ S2P1 S2P1 ------ ------ ------ ------ 

Barley ------ ------ S1P3 S1P3 ------ ------ ------ ------ 

Wheat ------ ------ S2P3 S2P3 ------ ------ ------ ------ 

Olives ------ ------ S1P1 S1P1 ------ ------ ------ ------ 

Fig ------ ------ S1P1 S1P1 ------ ------ ------ ------ 

pomegranate ------ ------ S1P1 S1P1 ------ ------ ------ ------ 

Almond  ------  ------ S1P1 S1P1  ------  ------  ------  ------ 

Summit 

Watermelon ------ ------ ------ S2P2 S2P2 S3P2 S2P2 S2P2 

Barley ------ ------ ------ S1P1 S2P1 S3P1 S2P1 S1P1 

Wheat ------ ------ ------ S2P1 S2P1 S3P1 S2P1 S2P1 

Olives ------ ------ ------ S1P3 S3P3 NP3 NP3 S3P3 

Fig ------ ------ ------ S1P3 S3P3 NP3 NP3 S3P3 

pomegranate ------ ------ ------ S1P3 S2P3 NP3 NP3 S3P3 

Almond  ------  ------  ------ S2P3 S2P3 NP3 NP3 S3P3 

Abbreviations:  S1: high suitable  S2: Moderate suitable  S3: Marginal suitable   P1: high priority    P2: moderate priority    P3: less priority     
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possible economically to construct water harvesting 

models especially earth, stone, or cement dyke 

comparing with the wide area of the table land and some 

open areas of the piedmont and coastal plain which are 

suitable for rainfed forge crops (barley) and in some 

cases constructing forage farms of Atriplex halimus, 

Sesbania sp., Leucaena leucocephala, Acacia sp., and 

Medicago arboria which could be planting using 

contouring models. 

Soil suitability and landform priority  

 The circumstance the northern western coastal zone 

as well as the study area depends on rainwater 

harvesting in the streambed. Coarse-texture and 

moderately coarse-texture dominant in the study area 

and somehow the medium-texture soils are favorable for  

water harvesting. Whereas these types of soil textures 

have macropores and mesopores that receive the 

rainwater and makes it free and not subjected to 

evaporation. In addition to the traditional practices done 

by the local farmer including plowing the soil surface 

perpendicular on water flow direction line that enriches 

the stored water and prevent its upward movement. 

 For determining soil suitability of the chosen crops, 

namely; watermelon, olive, fig, wheat, barley, 

pomegranate, and almond, the soil mapping units were 

defined based on the variation surface slope, soil depth, 

and soil texture for each landform as shown in Table (3 

and 4). Furthermore, the soil suitability for a soil 

mapping unit within each landform was assessed by 

comparing the weighted average of the measured soil 

characteristics with crop requirements to identify the soil 

suitability classes using LUSET program. Results 

indicated that all soil mapping units detecting in the 

coastal plain are marginal suitable (S3) for all of the 

selected crops due the higher soil salinity and alkalinity. 

Soil mapping unit 03 and 04 found in the coalesced 

deltas of the piedmont plain present high suitability for 

barley, olive, fig, pomegranate, and almond while they 

present a moderate suitability  for watermelon and 

wheat.  

On the other hand, the study revealed that SMU03 and 

04 recognized in the drainage channel of both of 

piedmont plain and tableland in addition to SMU04 of 

tableland summit attained high suitable values for all 

studied crops except for watermelon which is moderate 

suitable. SMU05 of tableland summit is moderate 

suitable for watermelon, high suitable for barley and 

wheat, and marginal for orchard trees. The data shown 

in Table (3) revealed that SMU05 of the summit of the 

piedmont plain is moderate suitable for watermelon, 

barley, and wheat while it marginal suitable for orchard 

trees. On the other hand, SMU06 and 07 of the same 

landform are marginal suitable for watermelon, barley, 

and wheat and not suitable for all orchard trees. As for 

the tableland, soil mapping units of the drainage channel 

attained high suitable class for orchard trees and as well 

barley, while they were moderate suitable for 

watermelon and wheat. SMU05 of the summit of 

piedmont and tableland in addition to SMU 08 of the 

summit of tableland are moderate suitable for 

watermelon, barley, and wheat and marginal suitable for 

orchard trees. SMU06 and 07 are marginal suitable for 

watermelon, barley, and wheat and not suitable for 

orchard trees. 

 Three preferable classes were used to link landforms  to 

best fitted crops to their best, namely; high priority (P1), 

moderate priority (P2), and less priority (P3), Table (4). 

In this sense, the coastal plain was high priority (P1) for 

Barley, moderate priority (P2) for wheat, and less 

priority (P3) for orchard tress and watermelon. These 

may due to the high salinity found in the coastal plain. 

The crops with class (P3) could be moved up to class 

(P2) in other areas of the coastal plain if the salinity is 

low. The coalesced deltas subunit of the piedmont plain 

is high priority (P1) for barley and wheat and moderate 

priority (P2) for the rest of the selected crops. The 

drainage channel of the piedmont plain and the tableland 

is high priority (P1) for orchard trees and watermelon 

and present a less priority class (P3) for barley and 

wheat. On contrary, the summit subunit of the piedmont 

plain and the tableland is high priority (P1) for barley 

and wheat, moderate priority (P2) for watermelon, and 

less priority (P3) for orchard tress. 

CONCLUSION 

The integration between the well known land 

evaluation system as Land Use Suitability Evaluation 

Tool (LUSET), which stands on the standards of FAO, 

and the local farmer’s knowledge and expertise present a 

valuable information for land use planning especially for 

areas with its own circumstances as north western coast 

of Egypt. This region of Egypt depends mainly on 

rainfall for agricultural use, so it is called as rainfed 

region. The area under study, wadi sakher, is a case 

study represents a model for rainfed agricultural system. 

The current study focused on characterizing the land 

suitability by applying an  international land suitability 

system taking in consideration the local community 

habit in agricultural use planning. It is found that the 

landforms and their elements which is covering the 

study play a vital role for crop selection. With respect to 

their own properties that affect the agricultural landuse 

whereas the drainage channel is suitable to be cultivated 

by orchard trees and rainfed watermelon. On the other 
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hand, the summit of tableland and piedmont plain are 

preferred to be cultivated by cereal crops. Coalesced 

deltas has first priority for cereal crops and second 

priority for orchards and watermelon. Finally, the 

coastal plain has high priority for barley in contrast with 

other crops.            
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 الملخص العربي

 بالساحل الشمالي الغربي لمصر تحديد صلاحية الأراضي لانتاج المحاصيل و الفاكهة بوادي صخر
 عبدالصمد عبدالستار علي الضبع                                      

تعبرررررر صرررررعلي  ايرم علررررري مرررررد  مع مررررر  الملاصررررري  
   .لعسررررتزراا ب ررررافا علرررري صررررةا     رررر د  التربرررر  الزراعيرررر 

تهررردل الدراسررر  اللاليررر  لتةيررري  صرررعلي  ا رم لم  ةررر   ا  
خصررررا ص خاصرررر  ليررررح تعتمررررد علرررري لصرررراد ميررررا  ايم ررررار 
الم سمي  في عملير  الزراعر . فري  ر ا الصردد تر  عمر  ت امر  
بين ألد  ظ  تةيي  صعلي  ا راضي مع ايعتمراد علري خبرر  

  ل معرفرررر  المررررزاراعيين الملليررررين فرررري م  ةرررر  الدراسرررر   السررررا
الشرررررمالي اللربررررري لمصرررررر عامررررر . ب رررررافا علررررري معرفررررر   خبرررررر  
المررزارعين فررلن الدراسرر  اللاليرر  ر ررز  علرري ايشرر ا  ايرضرري  
السرررا د  فررري م  ةررر  الدراسررر   لررر لا تررر   ضرررع  رررعح درا رررا  
تص يةي  ليح تعبر عن مد  أ ل ي  ش   ايرم للملاصري  
الم زرعررررر  فررررري م  ةررررر  الدراسررررر    تتضرررررمن أ ل يررررر  عاليررررر    

 سرررر    م خةضرررر . مررررد مسررررم  م  ةرررر  الدراسرررر   لرررري أربررررع تم
 لدا  من ايش ا  ايرضري     ري السره  السراللي  السره  
البيدم  تي   الم لدر    الهضب .  مد تر  اعراد  تةسري  السره  
البيدم  تي  لي دلترا ا  ملتلمر   م ر ا  الصررل   الةمر  بي مرا 

صرررررل لالم لررردر  الهضررررب  ترررر  أعرررراد  تةسرررريمهما  لرررري م رررر ا  ا
 الةم . ت  تم ي      ال لدا  بعدد من م اعا  الترب    مرن 
خرررع  صررررةا   ررر   الة اعررررا  الةيزيا يررر    ال يميا يرررر   لالرررر  

 لرردا  خرا  يرر  للتربرر .   مررد بي رر   8الخصرر ب  ترر  اسررت با  
الدراسرررررر  أن  رررررر   ال لرررررردا  تختلررررررل فرررررري در رررررر  صررررررعليتها 

   الزيتر ن  حللملاصي  المختار     ي الب ري،  الشرعير  الةمر
 التررين   الرمرران   اللرر ز.  مررد تبررين أن ال لررد  اي لرري  ال ا يرر  
 التررررري   رررررد  فررررري السررررره  السررررراللي  ررررري أراضررررري  امشررررري  

الصرررررعلي  ل ررررر  الملاصررررري  المخترررررار . بي مرررررا ال لرررررد  ال ال ررررر  
 الرابعررر   التررري تررر  تلديرررد ا فررري  ررر  مرررن الررردلتا ا  الملتلمررر  

ايضرراف   لرري ال لررد  ب   م رر ا  الصرررل للسرره  البيرردم   تي
الرابع  في الةم  للهضب   ا  صعلي  عالي  ل   الملاصري  
المخترررار  عررردا الب ررري، ليرررح أظهرررر صرررعلي  مت سررر  . بي مرررا 
ال لررررد  الخامسرررر   الترررري تلةةرررر  فرررري الةمرررر  ل رررر  مررررن السرررره  
البيررررردم  تي  الهضرررررب    ررررر لا ال لرررررد  ال ام ررررر  لةمررررر  الهضرررررب  

لشررعير  الةمررح ا،   يأظهررر  صررعلي  مت سرر   ل رر  مررن الب رر
بي مرررا  ا ررر   امشررري  الصرررعلي  للملاصررري  البسرررتا ي . أخيرررر 
أظهررررر  ال لررررد  السادسرررر   السررررابع  المت ا ررررد  بةمرررر   رررر  مررررن 
السه  البيدم  تي  الهضرب  أ همرا  امشري الصرعلي  ل ر  مرن 
الب رررررري،  الشررررررعير  الةمررررررح بي مررررررا  يررررررر صررررررالل  للملاصرررررري  

 ا  ايرضري  للزراعرر  البسرتا ي  المخترار . بال سرب    ل ير  ا شر
بالملاصررري  المخترررار  مرررد تبرررين أن السررره  السررراللي  ا أ ل يررر  
م خةضررررر  للزراعررررر  بالملاصررررري  البسرررررتا ي    الب ررررري،    ا  
أ ل ي  عالير   مت سر   ل ر  مرن الشرعير  الةمرح علري التر الي. 
 مررررن  اليرررر  أخررررر  تبررررين أن الرررردلتا ا  الملتلمرررر   ا  أ ل يرررر  

مررح  مت سرر   ل رر  مررن الب رري،   عاليرر  ل رر  مررن الشررعير  الة
الملاصرري  البسرررتا ي  علررري الع رررق تمامرررا فررري م ررر ا  الصررررل 
التررررري ابرررررد  أ ل يررررر  مرتةعررررر  ل ررررر  مرررررن الملاصررررري  البسرررررتا ي  
 الب ررري، بي مرررا أظهرررر  أ ل يررر  م خةضررر  ل ررر  مرررن الشرررعير   
الةمرررح. بال سرررب  لةمررر   ررر  مرررن السررره  البيررردم  تي   الهضرررب  

لاصررري  البسرررتا ي    أ ل يررر  فةرررد  ابرررد  أ ل يررر  م خةضررر  للم
مت س   للب ي،   أ ل ي  مرتةع  للشعير   الةمح.   

  

 


