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Abstract: This paper aims to determine the level of salinity in the soil and compare against the satellite images.
Data collected for this study involves laboratory testing and satellite images.The information derived from the
laboratory and satellite images when compared remain no difference.It is found that the saline soil is present
in mashes and between cities, none in other areas. These findings support the use of satellite images to detect
soil salinity and have ability in the classification of the nature of land use.
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INTRODUCTION Khaled Ramadan [7] gave a holistic review on the

Soil   salinity    determines   the   pattern   of   land was on the distribution of morphological characteristics
use.  It  is   necessary   to   map   the  presence  of  saline of the soil rather than a specific area. Saline and alkaline
soil  to  classify   the   soil   according   to  different levels in the soil affect the origins, characteristics and
pattern  of  land  use.  Al-Jahara is one of most important methods of reclamation of the land [8]. The soil can
agricultural   land    in   Libya   whichlacks   in   details revolve into saline when irrigation is significantly reduced
and  analytical  studies  of the local soil in terms of which   in    turn   affects   the   ground   water   level   [9].
physical and chemical properties. The land is centered in This research attempts to determine the level of salinity in
the absence of classification maps of the local soil the soil and the difference in the level across region, from
salinity. north to south and from east to west. Consequently to

Literature Review: Soil salinization is the process of each class in the satellite image to a level of soil salinity.
enrichment of soluble salts in soil. The soil may become
salty and unproductive during irrigation. Irrigation Methodology: Data collected for this study involves
modifies the balance of soil hydration by generating an laboratory testing and satellite images. Total of 60
extra supply of water [1, 2]. The presence of salinity locations were identified and plotted against the
trailing in soil or water at certain amount adversely affects corresponding Landsat images (Fig. 1) produced by the
water use in agriculture. This occurs naturally or as a satellites (Landsat 4 and Landsat 7) within a period of time
result of poor management practice when there is a from 2002 to 2008. Samples were collected from 0-50cm
change in climatic condition, geological and underground surface soil layer and measured for salt content in
water [3, 4]. accordance to the optimum level of salinity (2ml/cm) set

Remotely sensed data has great potential for by Libyan laboratory standard procedurewhich then
monitoring irrigation and drainage systems in vast areas categorized from low, moderate, high to very highratio
of land from desertification and environmental using an electric conductor.Two-way ANOVA was
degradation and also prevention in occurrence of water employed on these sample ratios.The data obtained from
logging drawbacks and formation of marshes in the the laboratory was used to derive logical deduction
agricultural lands [5-6]. Multiple studies stressed the according to the spatial characteristics (shape, size,
importance of Landsat visuals to monitor changes in land shadow, texture, graph, position and layout) of the images
use patterns according  to  their  spatial  distributions. by expertise from Peron's Centre for Remote Sensing
The visual also can be used to map types of soil Tripoli.The aerial photographs of type (TM, ETM, MSS)
according to different patterns of land use within the were used to derive the logical deductionof soils in the
distribution. area (Table 1).

composition and classification of land in Libya. The focus

compare the field data collected from the study area to
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Fig. 1: Satellite image of Al- Jafarah with plotted sampling locations (Source: Slkhoz Gazprom Export at scale 1:50000)

Table 1:Satellite Images for Salinity in Al-Jafarah
Data source (sensor) Images for salinity Detection
LAND SAT (MSS).
Band combination (4,2,1) Enhanced MSS image June 1976.
Band combination (7,4,2) Enhanced MSS image July 2002.
LAND SAT (ETM).
Spectral Enhancement indices (iron oxide). Enhanced ETM image may 2000.
Band combination (2, 7, 4). Enhanced ETM image Jan 2001.
Band combination (7, 4, 2). Enhanced ETM image june2001.
Spectral Enhancement indices (iron oxide). Enhanced ETM image Jan 2001
Band combination (7, 4, 2). Enhanced ETM image June 2005
LAND SAT (TM). 
Spectral Enhancement indices (iron oxide). Enhanced TM image may 1986-1996.
Spectral Enhancement indices (iron oxide). Enhanced TM image June1987.
Spectral Enhancement indices (iron oxide). E Enhanced TM image may1989.
Band combination (7, 4, 2). Enhanced TM image marsh 1989. 
Band combination (7, 4, 2). Enhanced TM image July 1990.
Band combination (7, 4, 2). Enhanced TM image June 2008.

RESULT AND DISCUSSION A gradual  rise   in   the  salinity  was  observed

The field measurement of salinity is noted to be not was  not   statistically    significant.   On  the contrary,
significant across region butdiffers between cities as there  is   a   significant   increase   in   salinity  between
shown in Figure 2. the  cities,   for    example,   the   level  of salinity  in Bir

There  is   no    significant    difference   in  the  level city   was above   1.0   ml/cm  and  in  all  other  cities
of  salinity  between  north  and  south region (Table 2). was  below   than   0.5ml/cm (Fig. 3). This finding
For east and west region the two sample t- test assuming correlates with Tapiland Khaled’s study in [10] where
equal variance revealed similar finding. The level of they found that there are huge differences in the
salinity has been found to be as high as 22.3ml/cm in Jider percentage of salinity between the cities. The vast
city to as low as 0.20ml/cm in Sidi city. The high level is difference in salinity is resulting from the impact of nature
may be due to the influence of ground water and the conditions, particularly those cities which close to the
tyranny of the sea. However, this increase is not sea.Those regions far from the sea are mainly affected by
statistically significant since Jider city appears to be an sand dons which covers the soil surface during
isolated city among all cities across north and south of Sandstorm. This is a commonclimate change in the desert
Al-Jafarah. of Al-Jafarah land.

across  east   and   west   of   cities   in  Al-Jafarah,  but

Table 2: Two-way ANOVA for the level of salinity across Al-Jafarah
Source of Variation SS df MS F P-value F- value
Regions 0.44 3 0.15 2.07 0.17 3.86
Cities 2.38 3 0.79 11.20 0.00 3.86
Error 0.64 9 0.07
Total 3.46 15
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Fig. 2: Level of salinity between the North and South

Fig. 3: Level of salinity between East and West

Fig. 4: Land use patterns in al-Jafarah Plain using ETM+TM +MSS image 2002, 2005, 2008
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Fig. 5: Images taken at different times beginning from (1976, 1989, 1990, 2001)

Fig. 6: Movement of sand from South to North in Al-Jafarah, 1989-2001,1997-2000 Mosaics 2000 (Global Land Cover
Facility, 2008)

Fig. 4 highlights the  nature  of  land  use  in Al- change in the surface coverdue to sandstorms was
Jafarah. Most areas are barren land [11] with few observed, where the region has become a center of sand
remaining  land   covered   by   vegetation  and activity (Fig. 6). The soil in the region is mainly movable
agricultural  settlements.  Sebkha  is  a land close to the sandy soil, which resulted from this activity.This is
sea  and  it  is  clearly  observed  that the spread of the parallel to studies  conducted  about  soil  in  Al-Jafarah
land is concentrated only in the western part of the [7, 12].
region.

During 1986 to1996, the land use in the western part CONCLUSION
was sub-divided into different types of vegetation land
according to an appropriate degree of salinity.In Sebkha, The findings presented in this research show the
the land size of sand and marsh have shrunk over a feasibility of  satellite  images  in  producing  information
decade, giving way to more barren land (Fig.5) to  classify  and  identify  land  use  based  on salinity.

Hence, the information on land use classification and The information derived from the satellite images reaffirm
identification for this research was obtainedfrom different the information derived by means of conventional
mapping techniques (TM, ETM) taken from different laboratory analysis. It can be concluded that saline soil is
regions and time. It is clear to note that within years,a big found only in the western part of Al- Jafarah land.
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