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Abstract: This study aims to use spatial analyses and Geographic Information System (GIS) to assess the
environmental sensitivity for desertification in Soil adjacent to El-Manzala Lake, Egypt. The thematic layers of
soils, vegetation and climate quality indices are the main data required for estimating the Environmental
Sensitivity to desertification. These layers were extracted and manipulated from the available topographic,
geologic map, satellite image and field survey data analyses of the studied area. Spatial analyst function in Arc-
GIS 9.2 software was used for matching the thematic layers and assessing the desertification index, of which
the map of environmentally sensitive areas of Soil adjacent to El-Manzala Lake is produced. The obtained data
reveals that the high sensitive areas for desertification (Value 1.40 -1.6) in the studied area are found in the
Fluvio-marine deposits as it represents the total area (i.e. 70.02 Km ), where the soil quality and vegetation2

quality are low; The areas of moderate sensitive areas for desertification (Value 1.3-1.4) are found in lacustrine
plain as it represent the total area (i.e. 73.01 Km ), where the soil quality and vegetation quality are moderately.2

The low sensitive areas for desertification (Value =1.2-1.3) are found in Clay flats and Flat plains landforms, it
represent the total area (i.e. 111.1 Km ). The very low sensitive areas for desertification (Value <1.2) is found2

in River terraces landforms, it represent the total area (i.e. 49.86 Km ). The low and very low sensitivity for2

desertification is due to the good vegetation cover and good soil quality. It is recommended that the
sustainable development in this area should concentrate on the northern parts of the studied area where the
modeled desertification index is minimal. It can be concluded that implementing the maps of sensitivity to
desertification is rather useful; they give more likely quantitative trend for frequency of sensitive areas. Land
use can be adopted, on basis of the environmental sensitivity indices for desertification in the studied areas.
The integration of different factors contributing to desertification sensitivity may lead to plan a successful
combating.
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INTRODUCTION The  Nile   Valley:   Encompassing   the fertile alluvial

Egypt has a total area of about one million Km , region and the reclaimed desert areas in the fringes2

under arid and hyper arid climatic conditions, of which of the Nile Valley.
only a small portion (3% of total area) is agriculturally North      Coastal       Zone:       Including      the
productive. The  country  is  endowed with four main coastal area     stretching     east     ward   from
agro-ecological zones having specific attributes of North-Western    coast    to     North     coastal   area
resource base, climatic features, terrain and geomorphic of Sinai.
characteristics,  land  use  patterns  and socio-economic The Inland Sinai and the Eastern Desert with their
implications. Therefore, it is found appropriate to elevated southern areas.
formulate  programs  comprised  of subcomponents The Western Desert: encompassing oases and
geared to address the specific attributes in each of the southern remote areas, including East Uweinat,
agro ecological zones distinguished as follows: Tushka and Darb El-Arbian areas.

land of Middle and Upper Egypt, the Nile Delta
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Since significant variations in the environmental among elementary factors (information layers) that are
characteristics are apparent in each agroecological zone, differently linked to direct and indirect degradation or
the active factors and processes of desertification and desertification phenomena [10]. Severe, irreversible
their impacts are necessarily variable. Accordingly, it is environmental degradation phenomena could be result
not appropriate to formulate unified programs to combat from a combination of poor management quality together
desertification in such zone. To address and focus on the with various combinations of critical environmental
varied natural attributes, priorities of actions and specific factors (soil, climate and vegetation).
processes of desertification, sub-components of the This study aims at using spatial analyses and
action programs are figured out to facilitate investigation Geographic Information System (GIS) to assess and map
and identification of appropriate techniques, suitable - the environmental sensitivity for desertification in Soil
indicators, monitoring, capacity building, awareness adjacent to El-Manzala Lake depending upon the soils,
needs, participating stakeholders, required legislations, climate, vegetation and management quality indexes,
economic tools, incentives, finance, institutional setup, using and testing the MEDALUS methodology [11]. 
responsible parties, ongoing and future projects for The choice of this region as a pilot area is based on
combating desertification as well as social implication, the geological and geo-morphological layout, the climatic
geared and tailored for the needs of each agro-ecological features and the socio-economic context, which make this
zone to ensure the achievement of the Convention one of the Egyptian regions most vulnerable to
objectives . desertification.

The environmental sensitivity of an area to The MEDALUS methodology aims at assessing
desertification is a complex concept to rationalize since, sensitivity to desertification by applying the so-called
depending on the context, it can be caused by many ESAI (Environmentally Sensitive Areas Index).
different  factors  operating  in isolation or in association Environmental sensitivity can be defined, in this context,
[1-4]. An Environmental Sensitive Area (ESA) can be as the degree of reactivity of the ecosystem, in particular
considered, in general, as a specific and delimited entity of the soil, to strains produced by external disturbing
in which environmental and socio-economical factors are agents both of anthropogenic and natural origin
not balanced or are not sustainable for that particular (biological, geodynamic or climatic agents). The
environment. The environmentally Sensitive Areas conceptual approach of the MEDALUS model is shared
(ESA’s) to desertification around the Mediterranean by other models used to identify the areas sensitive to
region are found in a different sensitivity status to desertification, whether on the national level. 
desertification for various reasons, i.e. low rainfall and
extreme events due to low vegetation cover, low MATERIALS AND METHODS
resistance of vegetation to drought, steep slopes and
highly erodable parent material [5]. Desertification is the Study Area: The study area is located in the eastern part
consequence of a set of important processes, which are of  the  Nile  Delta,  it  is  extended  between  longitudes,
active in arid and semi-arid environment, where water is 31° 45` and 32° 11` E and latitudes, 31° 05` and 31° 32` N
the main limiting factor of land use performance in (Fig. 1) Based on the American Key to soil taxonomy [12]
ecosystems [6]. Desertification of an area will proceed if the soil temperature regime of this area could be defined
certain land components are brought beyond specific as thermic and the soil moisture regime as torric, where the
threshold, in which further change produces irreversible arid climatic conditions dominate the area [13]. This area
change [7,8]. The various types of ESA’s to has a good agricultural potentiality and the major
desertification can be distinguished and mapped by using constraints determining the present low production
certain key indicators for assessing the land capability to capacity of the soil are salinity, sodicity, poor internal
withstand further degradation, or the land suitability for drainage  and  impervious compact soil structure [14].
supporting specific types of land use. The key indicators Two main landscapes characterize this area, the fluvoi-
for defining ESA’s to desertification, marine plain and the river terraces, both of them are

This can be used at regional or national level, can be originated from fluvial and deltaic origin. Between these
divided into four broad categories defining the qualities two landscapes, there is a wide transitional zone, strongly
of soil, climate, vegetation and land management [9]. T he affected by wind action and consisting of nearly flat
Environmental Sensitivity Index (ESI) to desertification of plains, gypsiferous sandy soils, wind blown sand soils,
an area can also be seen as the result of the interactions with  dunes or   hummocky   relief   and   small   strip   of
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Fig.1: Location of the studied area

transitional  soils.  The  area in general has fairly flat relief use/cover. Thirty soil profiles were selected represent
except the river terraces and sand dunes, which have an different   land   forms;   the   morphological   description
undulating or hummocky relief [15]. The northern and of    these    profiles    was    carried   out   according  to
eastern parts of the study area include young fluvio- the  guidelines  edited  by  [18].   Representative
marine deposits, which were originally transported and disturbed   soil  samples  have  been  collected  and
deposited by both the river and the sea and which are analyzed.
composed of clay and silty clay inter-layered with lenses
of quartz sand and highly enriched with salts. The Physical Analyses: Particle size distribution was
southern parts of the area include young aeolian deposits, determined according to [19].
which are distributed as sand sheets developed into
hummocks or sand dunes of variable size. While the Chemical Analyses: Electric Conductivity (EC), soluble
western parts include Sub-deltaic deposits which are cations and anions, Calcium Carbonate (CaCO ), Organic
composed of medium and fine quartz sand [16]. Field matter (O.M), pH, Exchangeable Na+, macro nutrients and
crops cultivation, fish ponds, dried fish ponds, dry and Cation Exchange Capacity (CEC), were determined
wet sabkhas and bare land are the main land use/cover in according to [20]. 
the area [17]. 

Field  Work  and  Laboratory  Analyses:  A   semi ETM+ satellite image (path 176 / row 38) (Fig. 2) with
detailed   survey   was   done   throughout   the spatial resolutions of 28.50 meters acquired in 2010 was
investigated   area  in   order   to   gain   an   appreciation executed using ENVI 4.7 software [21]. The Landsat 7
on  the  soil  patterns,  the  land  forms and land Enhanced  Thematic   Mapper   Plus   (ETM+)   scan   line

3

Image Processing: Digital image processing for Landsat
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Fig.  2: ETM+ image of the studied area

corrector  (SLC),  causing  the   scanning   pattern to Environmental Sensitivity to Desertification: Concerning
exhibit  wedge-shaped  scan-to-scan  gaps.  The  ETM+ the data required for estimating the Environmental
has  continued  to  acquire  data with  the  SLC  powered Sensitivity to desertification, the indices of soils,
off, leading  to  images  that  are  missing  approximately vegetation and climate were computed. The main input
22  percent  of  the  normal  scene  area  [22].  To  improve data for calculating these indices include land surveying
the utility of the SLC-off data, the original SLC-off image and laboratory analyses, Landsat ETM+ image date to
have been replaced with estimated values based on 2010 (path 176 / row 38) acquired in 2010, was used in this
histogram-matched scenes. Data were calibrated to study for updating the landform units. GIS system (i.e.
radiance using the inputs of image type, acquisition date Arc GIS 9.2) [25] were the main tools in indices
and time. Image was stretched using linear 2%, smoothly computations and ESA’s mapping. Weighting factors of
filtered and their histograms were matched according to each category of the considered parameters were used on
[23]. Image was atmospherically corrected using FLAASH basis the Mediterranean Desertification and Land Use
module. [11]. The main input data for calculating theses indices

Landforms and Soil Mapping: The different landforms of Egypt, produced by [26], climatic data From EMA [13].
were  initially  determined  from  the  satellite  image  and The Medalus methodology:
the digital elevation model extracted from the contour The areas sensitive to desertification are identified
map,  following  the  methodology  developed  by  [24]. by the combination of 3 quality indexes about: 
The  soils  of  the  study  area  was  extracted   from  the
“Soil Map of Egypt”  [15],  the   original   nomenclature Soil
of   soil   order, suborders and great groups have been Climate
updated using American Key to soil taxonomy [12]. The Vegetation
Landsat ETM+ image of 2010 has been used to delineate
the extent of agricultural developments, seepage and The  methodology  is  based  on  the  classification
water ponds. of  each  quality index obtained as the geometric mean of

include a mosaic of LANDSAT ETM image, geologic map
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Fig. 3: Flow chart of mapping Environmentally Sensitive Areas (ESA’s)

the available environmental and anthropogenic Mapping Vegetation Quality Index (VQI): Vegetation
parameters. The available parameters are quantified in quality is assessed in terms of three aspects (i.e. erosion
relation to their influence on the desertification processes protection to the soils, drought resistance and plant
assigning a score to each. We tried, as far as possible, to cover) [4]. The TM satellite images mosaic (Fig. 2) is the
use the classifications adopted by the MEDALUS main material used to map vegetation and plant cover
methodology. However MEDALUS does not prescribe classes. Adapted rating values for each of erosion
the number and type of classes, leaving the necessary protection, drought resistance and vegetal cover classes
flexibility to adapt to the data availability. The scores were adapted on basis of [28] as shown in Table 6.
assigned to the different parameters range between 1 Vegetation Quality Index was calculated according the
(best value) and 2 (worst value). Flow chart of mapping following equation, while VQI was classified on basis of
Environmentally Sensitive Areas (ESA’s) is shown in (Fig. the ranges indicated in Table 7.
3).The quality indexes were estimated utilizing the
following parameters and formulae: VQI = (I Ep * I Dr * I Vc) 

Mapping Soil Quality Index (SQI): Soil is the dominant Where: I Ep index of erosion protection, I Dr index of
factor of the terrestrial ecosystems in the arid and semi drought resistance and I Vc index of vegetation cover.
arid and dry zones, particularly through its effect on
biomass production. Soil quality indicators for mapping Mapping  Climatic  Quality  Index   (CQI):  Climatic
ESA’s can be related to water availability and erosion quality  is  assessed  by   using   parameters   that
resistance [10, 27]. A number of four soil parameters were influence water availability to plants such as the amount
considered at the current investigation (i.e. parent of rainfall, air temperature and aridity, as well as climate
material, soil texture, soil depth and slope gradient). hazards, which might inhibit plant growth [2]. Table 8
Weighting factors were assigned to each category of the reveals the classification categories of climatic quality
considered parameters, on basis of [28], which were index according to [28]. The Climate quality index is
adapted from  Medalus  project  methodology  [11]. evaluated through the Aridity Index (AI), using the
Tables 1- 4 demonstrate the assigned indexes for different methodology with the following formula In the current
categories of each parameter. The soil Quality Index (SQI) study, rainfall and evapotranspiration data on a number of
was calculated on basis of the following equation and 1 metrological stations were used to calculate the CQI as
classified according to categories shown in Table 5. follows;

SQI = (Ip * It * Id * Is) CQI = P/PET¼

Ip index of parent material, It index of soil texture, Id Where: P is average annual precipitation and ETP is
index of soil depth, Is index of slope gradient. averageö annual Potential Evapo-Tanspiration

1/3
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Table 1: Classes and assigned weighting index for parent material

Class Description  Score

Coherent: Limestone, dolomite, non-friable sandstone, hard limestone layer. Good 1.0

Moderately coherent: Marine limestone, friable sandstone Moderate 1.5

Soft to friable: Calcareous clay, clay, sandy formation, alluvium and colluvium Poor 2

Table 2: Classes and assigned weighting index for soil depth

Class Description Score

Very deep Soil thickness is more than 1 meter 1

Moderately deep Soil thickness ranges from <1m to 0.5 m 1.33

Not deep Soil thickness ranges from <0.5m to 0.25 m 1.66

Very thin Soil thickness 0.15 m 2.00

Table 3: Classes and assigned weighting index for soil texture

 Score

Texture Classes Description Areas dominated by water erosion Areas dominated by wind erosion

Not very light to average Loamy sand, Sandy loam, Balanced 1 1

Fine to average Loamy clay, Clayey sand, Sandy clay 1.33 1.66

Fine Clayey, Clay loam 1.66 2

Coarse Sandy to very Sandy 2 2

Table 4: Classes and assigned weighting index for Slope gradient

Classes Description Score

< 6% Gentle 1

6 - 18 % Not very gentle 1.33

19 - 35 % Abrupt 1.66

> 35 % Very abrupt 2

Table 5: Classification of soil quality index

Classes Description Range

1 High quality value <1.13

2 Moderate quality 1.13 to 1.45

3 Low quality value >1.45

Table 6: Classes and assigned weighting index for different vegetation parameters

Class Description IEp IDr IVc

1 Perennial cultivation 1 1 1

2 Halophytes 1.33 1 1.33

3 Temporal and orchards, mixed with crop land 1.66 1.33 1.66

4 Saharan vegetation < 40% 2 1.66 1

5 Saharan vegetation > 40% 2 1 1

Table 7: Classification of vegetation quality index (VQI)

Class Description Range

1 Good < 1.2

2 Average 1.2 to 1.4

3 Weak 1.4 to 1.6

4 Very weak > 1.6 
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Table 8: Classification of Climatic quality index (CQI)

Class Climatic zone P/PET CQI

1 Hyper-Arid < 0.05 2

2 Arid 0.05- 0.2 1.75

3 Semi-Arid 0.20- 0.50 1.50

4 Dry Sub-Humid 0.50- 0.65 1.25

5 Humid > 0.65 1

Table 9: Ranges and classes of desertification sensitivity index (DSI)

Classes DSI Description

1 DSI < 1.2 Non affected areas or very low sensitive areas to desertification

2 1.2< DSI < 1.3 Low sensitive areas to desertification

1.3< DSI < 1.4 Medium sensitive areas to desertification

4 1.4< DSI < 1.6 Sensitive areas to desertification

5 DSI > 1.6 Very sensitive areas to desertification

Mapping Environmentally Sensitive Areas (ESA’s) to DSI = (SQI * VQI * CQI) 
Desertification: ArcGIS9 software was used to map
ESA’s to Desertification [9] by integrating all data RESULTS AND DISCUSSION
concerning the soil, vegetation and climate. Different
quality indices were calculated and displayed as GIS Landforms  of  the  Studied  Area:  Based   on  the Land
ready maps  from  which  class  areas  were  deduced. sat  ETM+  images,  the  Digital  Elevation  Model  (DEM)
Table 9 reveals the classification categories of and  the  field  check, the physiographic of the studied
desertification sensitivity index .The Desertification area was identified. The obtained results reveal that, the
Sensitivity Index (DSI) was calculated in the polygonal main physiographic unites in the studied area are; the
attribute tables linked with the geographic coverage flood  plain,  the  lacustrine  plain  and  the  coastal  plain
according to the following equation; (Fig. 4). 

1/3

Fig. 4: The main Landforms of the studied area 
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Soils of the Studied Area: The obtained results indicate sticky, non to very plastic. There are few to many shells
the following: along the profile depths. The compaction in the second

Soils of Soil of Flood Plain Deposits: The flood plain is medium pores. The effervescence with HCl is slight to
the main landform in this area. This landform dominated moderate, the natural of boundary is clear. EC soil paste
the eastern and southern parts of the studied area. This varies between 19.10 and 30.20 dS/m; pH value is 7.90 and
landscape was resulted from the Nile deposits, during the 8.60; Organic matter content ranges between 0.90 and 1.80
flood periods. It is characterized by alluvial sediments. %, the high values of O.M. content may be due to the
Relief types in the flood plain are flat, almost flat and common humified and fresh residuals of organic materials
gently undulating. The different land forms of this (fish ponds). Calcium carbonate varies between 1.80 and
landscape are river terraces and flat plains. The particle 18.50 %; the high percentage of CaCO  is due to shells
size distribution is characterized by alternative pattern of fragments. CEC ranges between 3.70 and 29.10 meq. /100
sedimentation as the texture is clayey for the different gm soil, ESP ranges between 11.40 and 16.20 %. The
layers of the studied profiles. The structure is massive. macro nutrients analysis indicates that; available Nitrogen
The consistence is extremely firm, very sticky and very is 50.00 - 100.00 ppm; available Phosphors is 11.00 - 14.60
plastic. There are few to many shells along the profile ppm and available Potassium is 70.00 - 110.00 ppm. The
depths. The compaction in the second horizon is slight to soils of the lacustrine plain were classified as Typic
high. There are common fine to medium pores. The Haplosalids
effervescence with HCl is slight to moderate, the natural
of boundary is clear. EC soil paste varies between 4.31 Soils of Coastal Plain (Marine Deposits): This plain is
and 14.10 dS/m; pH value is 8.00 and 8.50; Organic matter low lying, almost flat. It was originally affected by the Nile
content ranges between 0.90 and 1.60 %, the high values then the sea and later by the wind as soil forming factors.
of O.M. content may be due to the common humified and The dominant relief type in this plain is flat or almost flat.
fresh residuals of organic materials (fish ponds). Calcium The particle size distribution is characterized by
carbonate varies between 3.10 and 13.40 %; the high alternative pattern of sedimentation as the texture is
percentage of CaCO  is due to shells fragments. CEC sandy to sandy loam for the different layers of the studied3

ranges between 46.20 and 63.40 meq. /100 gm soil, ESP profiles. The structure is single grains. The consistence is
ranges between 11.50 and 16.00 %. The macro nutrients slightly firm, non sticky, non plastic. There are many
analysis indicates that; available Nitrogen is 160.00 - shells along the profile depths. The compaction in the
210.00 ppm; available Phosphors is 26.10 - 36.20 ppm and second horizon is slight. There are common medium
available Potassium is 210.00 - 260.10 ppm. The flood plain pores. The effervescence with HCl is moderate to high;
soils can be classified as Vertic Torrifluvents, Typic the natural of boundary is diffuse. EC soil paste varies
Torrifluvents and Typic Natrargids. between 30.10 and 51.30 dS/m; pH value is 7.90 and 8.60;

Soils of Soil of Soil of Lacustrine Plain Deposits: The Calcium carbonate varies between 5.90 and 19.40 %; the
lacustrine plain dominates the eastern parts of the area. high percentage of CaCO  is due to shells fragments. CEC
This landscape was formed from the interaction between ranges between 2.60 and 18.40 meq./100 gm soil, ESP
the Nile River and the lacustrine deposits during the ranges between 11.00 and 16.10 %. The macro nutrients
flooding periods. The lacustrine plain in the studied area analysis indicates that; available Nitrogen is 18.00 - 29.00
is characterized by the lacustrine sediments. The ppm; available Phosphors is 9.10 - 12.10 ppm and available
dominant relief type in this plain is flat or almost flat to Potassium is 20.00 - 40.00 ppm. The marine plain soils were
gently undulating except small areas of convex slope, classified as Typic Torripsamments.
which are undulating and belongs to the old deltaic
deposits. This landscape includes fish ponds and dried Mapping the Environmentally Sensitive Areas (ESA, S):
fish  ponds  as land use, sabkhas, dried lake bed and clay Three layers were used to assess desertification
flats as landform units. The particle size distribution is sensitivity (DSI) and for mapping the environmentally
characterized by alternative pattern of sedimentation as sensitive areas (ESA, s) in the studied area, including
the texture is sandy to clay for the different layers of the soils, climatic and vegetation quality indexes. These
studied profiles. The structure is single grains to massive. layers were created in a geographic information system
The consistence is slightly too extremely firm, non to very (GIS)  using  the spatial analyst tool. The Land sat ETM+

horizon is slight to high. There are common fine to

3

Organic matter content ranges between 0.40 and 0.90%.

3
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Fig. 5: Soil quality index (SQI) layer of the studied area

Table 10: Areas of different categories of Soil Quality Index (SQI) classes

Class Score Area (Km ) %2

High Quality  value <1.13 158.72 52.21

Moderate Quality 1.13 to 1.45 96.13 31.62

Low Quality value >1.45 49.14 16.17

Total - 303.99 100

image of the studied area and the digital elevation model area (i.e. 49.14 Km ). The low soil quality dominates the
were used to establish the main land type layer; this layer areas characterized by sandy texture, shallow depth and
was used as a base map in the geographic information poor drainage as shown in Table 10.
system.

The Soil Quality Index (SQI): Soil is an essential factor in is assessed depend upon the amount of rainfall, aridity
evaluating the environmental sensitivity of an ecosystem, and slope aspect parameters. The amount of rainfall and
especially in the arid and semi-arid zones. Soil properties aridity are the same in the depression, but the
related to desertification phenomena include water microclimate differ from place to another depend on the
storage and retention capacity and resistance to erosion. surface slope and slope aspect. The digital elevation
The soil quality index (SQI) was evaluated depending model (DEM) was established and used for extracting the
upon drainage condition, rock fragments (%) slope slope aspect. The layer of climatic quality index of the area
gradient (%), soil texture class, soil depth (cm) and parent is represented in Fig. 6. It is clear that the area is
material. Fig. 5 represents the layer of soil quality index of dominated by low climatic index (semi-Arid) represents
the study area. The results indicate that the areas of high the total area (i.e. 47.28 Km ), it associated with Coastal
soil quality index (value <1.13) represents the total area sand sheets and sand dunes landform. The areas of
(i.e. 158.72 Km ), it associated with River terraces and Flat moderate Climate quality index (Arid) represent the total2

plains landform. The areas of moderate quality index area (i.e. 256.71 Km ) dominate the rest of the studied area.
(value = 1.13 - 1.45) represents the total area (i.e. 96.13 The changes in the index values are related to the local
Km ) dominate in Clay flats landform. And the areas of condition i.e. surface slope and slope aspect as shown in2

low soil quality index (value >1.45) represents the total Table 11.

2

Climate Quality Index (CQI): Climate quality index (CQI)

2

2
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Fig. 6: Climatic quality index (CQI) layer of the studied area

Table 11: Areas of different climatic quality index classes

Class Area (Km ) %2

Semi-Arid 47.28 15.55

Arid 256.71 84.45

Total 303.99 100

Table 12: Areas of different vegetation quality index classes

Class Score Area (Km ) %2

Good <1.2 137.07 45.10

Average 1.2-1.4 85.64 28.17

Week 1.4-1.6 49.60 16.31

Very week >1.6 31.68 10.42

Total - 303.99 100

Vegetation Quality Index (CQI): Vegetation plays an vegetation quality index (Value >1.60) dominates in the
important role in mitigating the effects of desertification rest of the studied area, representing the total area (i.e.
and degradation phenomena. The plant cover (%), erosion 31.68 Km ). The low vegetation index is due to the low
protection, drought resistance and fire risk parameters density of plant cover as shown in Table 12.
were used for assessing the vegetation quality index
(VQI). Fig. 7 represents the layer of vegetation quality Desertification Sensitivity Indices (DSI): The three
index of the area. The obtained data that the areas of high previous layers were coincided together to assess the
vegetation quality (Value <1.20) dominates in River environmentally sensitive areas (ESA’s) to desertification,
terraces, it represents the total area (i.e. 137.07 Km ), the on basis of the calculated desertification sensitivity2

moderate vegetation quality index (Value 1.2 - 1.4) indices (DSI). Fig. 8 shows the distribution of
dominates in Clay flats landform, it represents the total environmentally sensitive areas (ESA’s) in Soil adjacent
area (i.e. 85.64 Km ). The low vegetation quality index to El-Manzala Lake, it is clear that the high sensitive areas2

(Value 1.4 - 1.6) dominates in Flat plains landform, it (Value 1.40 - 1.6) for desertification in Soil adjacent to El-
represents the total area (i.e. 49.60 Km ), .The very low Manzala Lake are found in the Fluvio-marine  deposits  of2

2
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Fig. 7: Vegetation quality index (VQI) layer of the studied area

Fig. 8: Environmentally sensitive areas (ESA, s) of the studied area 

Table 13: Occurrence of Environmentally sensitive areas (ESA’s)

Class Score Area (km ) %2

Non affected or very low sensitive areas DSI < 1.2 49.86 16.40
Low sensitive areas 1.2< DSI < 1.3 111.1 36.55
Moderately sensitive areas 1.3< DSI < 1.4 73.01 24.02
Sensitive areas 1.4< DSI < 1.6 70.02 23.03
Very sensitive areas DSI > 1.6 - -

Total - 303.99 100
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the total area (i.e. 70.02 Km ), where the soil quality, 3. NEP, 1992. World atlas of desertification. Publ. E.2

climatic  quality and management quality are low; The
areas  of moderate sensitive areas for desertification
(Value =1.3-1.4) are found in lacustrine  plain  as the total
area (i.e. 73.01 Km ). The low sensitive areas for2

desertification (Value =1.2-1.3) are found in Clay flats and
Flat plains landforms, with the total area (i.e. 111.1 Km ).2

The very low sensitive areas for desertification (Value
<1.2) is found in River terraces landforms, of the total area
(i.e. 49.86 Km ). The low and very low sensitivity for2

desertification is due to the good vegetation cover and
soil quality as shown in Table 13.

CONCLUSION

Spatial analysis is a useful tool in the geographic
information system (GIS), which allow creating of thematic
layers in a raster format. This data structure can provide
the most comprehensive modeling for layers analysis for
special purposes i.e. assessing the desertification
sensitivity index and mapping the environmentally
sensitive areas. The assessment of desertification
sensitivity is rather important to plan combating actions
and to improve the employment of natural resources. The
quantitative aspect of desertification sensitivity
demonstrates a clearer image of the risk status, thus,
reliable priority actions can be planned. Action measures
are essential for intended sustainable agricultural projects
in Soil adjacent to El-Manzala Lake especially in the
northern parts which are susceptible to moderate or high
desertification sensitivity. In spite of the relatively small
area of Soil adjacent to El-Manzala Lake, it includes
different types of landforms, soils and vegetation cover,
therefore the sensitivity for desertification is expected to
differ widely in the studied. 
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