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1. INTRODUCTION:  
Water bodies is the part of the earth’s surface covered with water 3/4 of the earth’s surface is surrounded with 

water. Water is distributed throughout the planet earth in different forms and shapes, called the various water bodies. 

The water bodies are of different right from the largest ones like ocean and seas and smallest ones such as ponds size 

and. “they invaded our territorial waters”; “they were sitting by the water’s edge” 

Lake is an area of varying size locked with water, constrained in a basin, which is covered by land, except from 

any river or other outflow that serves to supply or drain the lake. Lakes lies on land and are not link to the ocean, and 

therefore are marked from lagoons, and are also bigger and deeper than river and ponds, though there are no official or 

scientific definitions. Lakes can differ from rivers ponds or streams, which are normally flowing. Most of the lakes are 

drained and fed by streams rivers. (perttiheionen 2000). Natural lakes are generally found in mountainous areas and as 

well as plain areas of Africa, rift zones, and areas with ongoing glaciations. Other lakes are found in endorheic basins 

or along the courses of mature rivers. In other regions of the globe, there are many lakes because of disordered drainage 

patterns left over from the last Ice age. All lakes are temporary over geologic time scales, as they will slowly fill in with 

sediments or spill out of the basin containing them. (Carmouze et al 2000). 

 

2. MATERIALS AND METHOD:  
Methodology is the systematic, theoretical analysis of the methods applied to the field study Remote sensing 

data the following are the method that was carried out in this dissertation. 

Data Collection 

Multi -temporal Landsat (WRS2: 184/51, 185/50, 186, /50, and 184/50) TM (dated march 1975) ETM+ (dated 

march 1985) and (L08÷ dated 2005) and ETM (February 2017) imageries remote sense dataset were assembled and 

analyzed for land use land cover and lake changes in the study area. The spatial resolution of one pixel of ETM+, TM 

and L08+ IMAGE WAS 30m and by 30 m and second it was pixels is 60m by 60m. Ancillary data and software packages 

County-level topographic map geologic map, socio-economic map, meteorological data, and all the thematic layers 

were generated in GIS environment at the scale of 1:25000. The software packages used for this research were ERDAS 

for image processing, ARCGIS and ENVI for analyzing and presenting the result.  
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Steps 

i. Pre-processing of images: the pre-processing for the dataset included image registration, radiometric calibration, 

and radiometric normalization. Rectification and registration of TM and ETM+ imageries were based on control 

points collected from vector files of the lake at the study area using thirty ground control points (GCP). The satellite 

dataset was corrected geometrically in the datum WGS84 and projected. UTM N38 using the first order (linear) of 

polynomial function and closest Neighbor rectification re-sampling, which was chosen in order to preserve the 

radiometry and spectral data in the imagery Image-to-image registration was done in order to register the ETM+ 

image (dated 2017) with geo-coded TM image dated 2005 (master image). And ETM image (dated 1975) with geo-

coded TM image dated 1985. The RMS error of the image-to-map was 0.30 to 0.60 pixels, while it was 0.10 to 

0.35 pixels with image-to- image registration. The Land sat imageries were radiometric calibrated for sensor 

differences, converted into spectral radiance and normalized for illumination properties through differences in sun-

elevation angle and sun— earth distance by recalculating the pixel values into at-satellite reflectance. 

ii. Post-processing of images: Two interaction goals followed in this study. In the first stage, remote-sensing 

techniques are used in evaluation of surface changes and determination of the type of land use classes. In the next 

stage, the area is evaluated for environmental change by using a prominent land degradation indicator method and 

GIS tools and then to analyze the impacts of lake shrink/cover class expansion on environmental degradation. The 

geometrically rectified and radio-metrically calibrated TM, L08, ETM+ bands 1, 2, 3, 4, 5, were used to derive the 

studied indices. Satellite-derived index images were produced to portray surface changes. In this research, two 

methods were used to retrieve class boundary, namely, unsupervised classification (A ISO cluster unsupervised 

classification ) and indices. The five indices covered in this study were tested for vegetation changes; Normalized 

Difference Vegetation Index (NDVI), Build-up Index (NDBI), Water Index (NDWI), salinity Index (NDSI), and 

Topsoil Grain Size Index (GSI) were calculated on basis of the following equations, respectively: Normalized 

Difference Vegetation Index (NDVI). 

 

3. RESULT AND DISCUSSION:  
1975 Unsupervised K-Means’ image statistic 

The image from the map shows the whole lake is full of water across all its coverage area with very Small Island 

dispersed throughout the area. 1975 water analysis shows that water occupies about 52% in area, vegetation covered 

about 22 while sand with moisture covered about 15% and dry sand covered about 11%. Coverage in 1975 is shown 

below by the map of the Lake of that year, pictorial presentation of these is given below. 

 

Table 1.    Distribution of land cover 1975 

Land Cover Water Body Vegetation Sand with Moisture Dry Land 

Area (Km2) 15447.59 6624.74 4536.26 3109.72 

 
 Fig. 1.   1975  Map of Lake Chand 
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1985 Unsupervised K-Mean’s image statistic 

In 1985 map of the lake as shown below, there is a major decrease in the area covered by water which used to 

be 52% in 1975 to about 24% while vegetation area decreased from 22% to 14% dry land also increased due to the 

massive shrinking within this period from about 11 % to 37%. This shows that water body, vegetation and sand with 

moisture have decreased. These are illustrated. 

 

Table 2.   Distribution of Land Cover 1985 

 

Land Cover Water Body Vegetation Sand with Moisture Dry Land 

Area (Km2) 7,088.00 4,329.00 7,359.00 10,952.00 

 

 
Fig. 2.   1985  Map of Lake Chand 

 

2005 Unsupervised K-Means Image Statistics: 

In the year 2005, there was a substantial shrinkage in the Lake Chad with a large increase in dry land and higher 

amounts of vegetation and moisture sand as depth across the lake decreases. The size of water coverage in 2005 was 

about 24% and vegetation was estimated to be 9447.6771 km2. Sand with moisture was roughly about 7556.7005 km2 

and about 8786.1195 km2 was comprised of dry sand cover. It can be seen from the table and graph below that the 

shrinkage shown in the map beneath is highly shrunk.  

 

Table 3.   Distribution of Land Cover 2005 

 

Land Cover Water Body Vegetation Sand with Moisture Dry Land 

Area (Km2) 3,918.01 9,447.68 7,556.70 9,786.12 
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Fig. 3.  2005    Map of Lake Chand. 

 

2017 Unsupervised K-Means Image Statistics: 

Between 2005 and 2017 there was a very small difference in the shrinkage rate, it is depicted in the map of the 

lake shown below. Level of water body is about 3,444.60km2vegetation covered about 5,961.25km2 while moisture sand 

was estimated to be 9,265.23 km2 and dry land covered about 11,047.68 km2.  

 

Table  4.   Distribution of Land Cover 2017 

 

Land Cover Water Body Vegetation Sand with Moisture Dry Land 

Area (Km2) 1,444.60 5,961.25 10.265.23 12,047.68 

 
Fig. 4.  2017   Map of Lake Chand 
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4. CONCLUSION:  
This research attempted to highlight some of the main issues that concerning to the Lake Chad. The main factors 

affecting the Lake are mentioned. The Importance of the Lake in sustaining livelihood systems is stated. The 

predicament of the Lake and the uncertainty of its future that in existence are expressed, there is growing perception and 

concern at national, local and international levels over the control of the Lake and the dependent population. It is on this 

basis that efforts are being made to apply various management strategies to regaining the Lake. At the national level, 

many actions have been initiated to manage the disappearance Lake resources. The locals are in different farming and 

fishing technique to derive to the changing situation. 
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