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Map 1: Location of the soil profiles of the study area (ETM+, 742)
 

MATERIALS AND METHODS Concerning the water samples of El-Bardawil Lake,

The   study   area   is   located   in   the   northern  part nitrate  were  determined  according  to  Bakr  et  al.  [11].
of  Sinai  Peninsula.  It  was  located   between  latitudes The soluble cations and anions, phosphorus, heavy
30° 56' 31" and 31° 13' 57" N and longitudes  32°  38' 06" metals were determined according to American Public
and 33° 34' 31" E and covers an area of about 1282 km . Health Association [14].2

The location of the studied  soil  profiles  and  water
samples  are  shown  in map 1. The Landsat ETM+ data RESULTS AND DISCUSSION
acquired on 22/12/2000 and 28/03/2001 (path/row 175/39
and 175/38, respectively), were employed in this study. Based on field work the land use/ land cover classes
The images were cloud free. Images were subjected to pre- of the ETM+ data were classified only into three main
processing steps included haze correction, noise classes, namely are water, barren sandy soils and
reduction followed by a relative sun angle correction. The sabkhas. The overall accuracy of the ETM+ data
resolution merge was also applied followed by mosaicking classification reached 90.7%. The sabkhas covered an
and finally subseting of the images for only the study area of 262.7 km , the sandy barren land 453.7 km  and the
area. water 565.4 km  representing 20.5, 35.4 and 44.1 % of the

The  field  work  took   place   from   14/11/2006 to study area, respectively. The water class included El-
25/11/2006. Thirty soil profiles were selected and studied Bardawil Lake and the artificial salt basins constructed by
in the field and morphologically described according to El-Nasr Salt Company to the east of El-Bardawil Lake, as
FAO [6]. The soil and water samples were collected for well as the submerged sabkhas. Using a vector layer
laboratory analyses and the soils were subsequently representing the lake and salt basin area, these submerged
classified according to USDA [7]. The particle size areas were reclassified into submerged sabkhas class. Due
distribution, organic matter content, the soil reaction (pH) to this adjustment the area of the water class decreased to
of the soil paste, the available heavy metals were 549.0 km , while the submerged sabkhas covered 16.4 km ,
determined according to Baruah and Barthakur [8]. The representing 42.8 and 1.3 % of the study area,
electrical conductivity (EC), the soluble cations and respectively. The wetlands in the study area included
anions were determined according to Ryan et al. [9]. Bardawil shallow saline lake and the sabkhas area. The
Ammonia and nitrate nitrogen were determined according later was furthermore classified into two units based
to Cottenie et al. [10]. Total nitrogen and available mainly on the depth of the water table and the
phosphorus was determined according to Bakr et al. [11] morphological properties of the studied profiles, (Map 2).
and Soil and Plant Analysis Council [12], respectively. Also, based on the field studies two landforms were
The total heavy metals were determined according to distinguished within the barren sandy soils, namely the
Chen and Lena [13]. sand dunes and the sand sheets.

the electrical conductivity (EC), the pH, ammonia and
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Map 2: Land use/ land cover classes of El-Bardawil study area

The  Sabkhas  with  Deep  Water  Table:  This  unit The soil salinity varied from strongly to very strongly
consisted   of   the   large   sabkha   area   extending  from saline based on the EC values which ranged between 12.9
the   east   to   the   south   east   of   El-Bardawil  Lake. to 97.5 dS/m. The soils pH ranged from 7.5 to 8.3.
Most  of  this  unit  is  a  part  of  El-Zaranik  Protectorate. Magnesium content was less than sodium but more than
The area was represented by profiles S12, S14, S19, S21, calcium content, while potassium was the lowest cation.
S22, S23, S26, S28, S29 and S30. The unit had no natural Chloride was considered the dominant anion followed by
vegetation but when present it consisted of Zygophyllum sulphate, while bicarbonate and carbonate were in minute
album. amounts (Table 3). The soils of this unit were classified as

The redoxmorphic features of this unit were Typic Aquisalids except those presented by profile S14,
represented by the presence of grayish mottles or grayish which were classified as Gypsic Aquisalids.
soil matrix in subsurface layers of most of the profiles. The The soil total nitrogen ranged from 0.02 to 0.07 %.
soils were structureless represented by single grains. Ammonia was the dominant nitrogen form and ranged
They were loose when dry and non sticky and non plastic from 16.3 to 37.3 ppm and the nitrate form ranged from 9.0
when wet (Table 1). The soils had sandy texture and the to 22.6 ppm. The available phosphorus was very low
particle size distribution also revealed that the medium ranging from 0.4 to 4.8 ppm (Table 4). The total iron varied
and fine sand fractions constituted most of the particles between 1314 and 12248 ppm, while the available
(Table 2). fluctuated between 1.8 and 7.2 ppm. The highest values of

The soils were slightly calcareous to extremely total iron were recorded for the subsurface layers in
calcareous and calcium carbonate  content  ranged from profiles S28, S29 and S30 reaching 9918, 11881 and 12248
0.3 to 29.9 %. These values were mainly due to the ppm, respectively and were associated with the presence
presence of soft lime segregations in addition to the of reddish brown mottles. The total zinc ranged from 16 to
occurrence of shell fragments. Gypsum content varied 41 ppm and was in the normal range (<300 ppm), while the
from 0.1 to 10.4 % due to the presence of few to many fine available form ranged from 0.20 to 0.70 ppm. The total lead
gypsum crystals. Profile S14, which, was characterized by content was within the normal range (<200 ppm) and
high  gypsum  content, contained two layers, one was varied between 14 and 39 ppm, while the available form
very rich in gypsum crystals and the other was a varied between 0.09 and 0.36 ppm. The available cadmium
cemented gypsic layer. A thin layer of fine to medium fluctuated between 0.06 and 0.32 ppm, while the total
gypsum crystals was also present on the surface of this content fluctuated between 0.9 and 5.4 ppm and did not
profile. On the surface of the area represented by profile exceed the normal levels (<7.0 ppm). The highest amounts
S26 common fine gypsum crystals were present. The of total and available lead were observed in profiles S19
organic matter was nil in most profiles except the area and S28. Profile S28 was located at about 500 m from a
represented by profiles S19, S29 and S30 were it ranged resort construction site, while profile 19 was located near
from 0.1 to 0.6 %. the  El-Nasr Salt Co. and they both used heavy machinery,














