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Abstract— In recent years remote sensing and Geographical 

Information System have gained importance as vital tools in 

the analysis of temporal data at the district and city level. This 

paper evaluates the effectiveness of high resolution satellite 

data and computer aided GIS technique in assessing land use/ 

land cover change detection in Coimbatore District for the 

period 2014 to 2018. The assessment of the land use and land 

cover changes in the Coimbatore District for half decay. 

Landsat images of 2014 and 2018 were analysed using Erdas 

Imagine Software and Q-GIS. 
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I. INTRODUCTION 

The landuse shows how people use the landscape whether for 

development, considerations and mixed uses. The land cover 

is physical material at the surface of the earth. The improper 

study of the urban land expansion is responsible for a variety 

of urban environmental issues like decreased air quality 

increased runoff and subsequent flooding, increased local 

temperature and deterioration of water quality. Knowledge of 

drainage, land use, land cover, hydrogeomorphology and 

other terrain attributes are important for planning and 

management activities. Remote sensing and GIS from the 

conventional sources has proved to be an effective tool in 

planning for land and water resources management. 

A. Erdas Imagine 

Erdas consider as a raster graphics editor and remote sensing 

utility designed by Erdas. It is aimed primarily at geospatial 

raster information processing and complements virtual 

pictures to apply in GIS or CAD software. It is a toolbox 

permitting the person to carry out several operations on an 

image and generate a solution to precise geographical 

questions. 

B. Q-GIS 

The Quantum Geographical Information System is a free and 

open source cross platform that helps viewing, enhancing and 

evaluation of geospatial data. It permitting customers to 

research and edit spatial information, in addition to 

composing and exporting graphical maps. Q-GIS supports 

both raster and vector layers; vector data is stored as point, 

line or polygon features. Multiple formats of raster images are 

supported and for geo reference images. 

II. METHODOLOGY 

In the present work five year detection change and Satellite 

data were collected in and around Coimbatore. Coimbatore is 

situated on the banks of river Noyyal between 11°00’ of north 

latitude and 77°00’ of east longitude. The total area of 

Coimbatore district is 254 square kilometer. Coimbatore is 

located at an elevation of 398 meters. The mean maximum 

and minimum temperatures during summer and winter varies 

between 35°C to 18°C. Highest temperature ever recorded is 

41°C and lowest is 12°C. The band details were get from 

Landsat 8. The following table 2.1 is the band value of the 

Coimbatore city. 

A. LANDSAT 8 

Landsat 8 is an American Earth observation satellite launched 

on February 11, 2013. It is the eighth satellite in the Landsat 

program; the seventh to reach orbit successfully. Originally 

called the Landsat Data Continuity Mission (LDCM), it is a 

collaboration between NASA and the United States 

Geological Survey (USGS). NASA Goddard Space Flight 

Center in Greenbelt, Maryland, provided development, 

mission systems engineering, and acquisition of the launch 

vehicle while the USGS provided for development of the 

ground systems and will conduct on-going mission 

operations. 

Spectral 

Band 

Wavelength 

(µm) 

Resolution 

(m) 

Solar 

Irradiance 

(W/m2µm) 

Coastal 0.433-0.453 30 2031 

Blue 0.450-0.515 30 1925 

Green 0.525-0.600 30 1826 

Red 0.630-0.680 30 1574 

Near Infrared 0.845-0.885 30 955 

Short 

Wavelength 

Infrared 

1 3 30 

210 1 3 30 

210 1 3 33 

210 1 3 40 

210 1 3 40 

210 1 3 43 

210 1 3 43 

210 1 3 43 

210 1 3 43 

Table 2.1: Landsat 8 Band 

B. Shape File   

The shape file format is a popular geospatial vector data 

format for geographic information system (GIS) software. 

Shape file format is a digital vector storage format for storing 

geometric location and associated attribute information. a 

shape file is actually a collection of at least three basic files: 

.shp, .shx and .dbf. All three files must be present in the same 

directory for viewable. 
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Fig. 2.1: Shape file The UTM Zone 30 N Coordinate on the 

WGS 84 

C. Multispectral Images   

A multispectral image consists of several bands of data. For 

visual display, each band of the image may be displayed one 

band at a time as a grey scale image, or in combination of 

three bands at a time as a colour composite image.  

Interpretation of a multispectral colour composite image will 

require the knowledge of the spectral reflectance signature of 

the targets in the scene. 

Classification R G B 

Natural colour 4 3 2 

False colour (Urban) 7 6 4 

Colour Infrared(vegetation) 5 4 3 

Agriculture 6 5 2 

Healthy Vegetation 5 6 2 

Land / Water 5 6 4 

Short wave infrared 7 5 4 

Vegetation Analysis 6 5 4 

Table 2.2: Combination of Colours 

III. IMAGE PROCESSING   

Landsat 8   images of scene of year 2014 and 2017 showing 

the roads, towns, and drainage systems were used for the 

study. Remote sensing software’s: Erdas   Imagine2014 and 

Q-GIS version 2.18 were used for the processing of the 

images. The raw satellite image was converted from Tag 

Image file format (Tiff) to img format using Erdas   in order 

to be compatible with other Erdas   Imagine files. The layers 

were stacked and sub-set to delineate the catchment area for 

classification.    

 The UTM Zone 30N Coordinate on the WGS 84 was 

used to geocode the imported image. This was followed by 

geo referencing using the Traverse Mercator projection with 

reference units in meters to allow compatible positioning of 

other themes such as roads, towns and drainage which were 

already digitized in that format. Then the digitized map 

showing the roads, towns, drainage and the outline of the 

reservoir was overlaid on the geo referenced image. 

A. Extract by Mask:   

It is a tool similar to that of setting of mask environment.  

Except that the input mask is only used on the immediate 

instance, while a mask set in the environment is applied to all 

tools until it is changed or disabled.     When a multiband 

raster is specified as input a new multiband raster will be 

created as output. Each individual band in the input multiband 

raster will be analysed accordingly. When a multiband raster 

is specified for the input raster mask, only the first band will 

be used in the operator.   

B. True & Natural Colour Composite   

If a multispectral image consists of the three visual primary 

colour bands (red, green, blue), the three bands may be 

combined to produce a "true colour" image. For example, the 

bands 4 (red band), 3 (green band) and 2 (blue band) of a 

LANDSAT 8 image. In this way, the colours of the resulting 

colour composite image resemble closely what would be 

observed by the human eyes.  Natural Colour Composite: 

 For optical images lacking one or more of the three 

visual primary colour bands (i.e. red, green and blue), the 

spectral bands (some of which may not be in the visible 

region) may be combined in such a way that the appearance 

of the displayed image resembles a visible colour photograph, 

i.e. vegetation in green, water in blue, soil in brown or grey 

etc. 

 
Fig. 2.2: 2014 Natural Image 
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Fig. 2.3: 2018 Natural Image 

C. False Colour Composite   

The display colour assignment for any band of a multispectral 

image can be done in an entirely arbitrary manner. In this 

case, the colour of a target in the displayed image does not 

have any resemblance to its actual colour. The resulting 

product is known as a false colour composite image. There 

are many possible schemes of producing false colour 

composite images. However, some scheme may be more 

suitable for detecting certain objects in the image. 

 This false colour composite scheme allows 

vegetation to be detected readily in the image. In this type of 

false colour composite images, vegetation appears in 

different shades of red depending on the types and conditions 

of the vegetation, since it has a high reflectance in the NIR 

band (as shown in the graph of spectral reflectance signature). 

Clear water appears dark-bluish (higher green band 

reflectance), while turbid water appears cyan (higher red 

reflectance due to sediments) compared to clear water. Bare 

soils, roads and buildings may appear in various shades of 

blue, yellow or grey, depending on their composition. 

 
Fig. 2.4: 2014 False Image 

 
Fig. 2.5: 2018 False Image 

D. Training Pixels   

Training fields are areas of known identity delineated on the 

digital image, usually by specifying the corner points of a 

rectangular or polygonal area using line and column numbers 

within the coordinate system of the digital image. The analyst 

must, of course, know the correct class for each area. Usually 

the analyst begins by assembling maps and aerial 

photographs of the area to be classified. Specific training 

areas are identified for each informational category following 

the guidelines outlined below. The objective is to identify a 

set of pixels that accurately represents spectral variation 

present within each information region  

 The statistics of the various classes were generated 

using the Erdas Imagine programme. Finally maps were 

composed, using programme and the maps were validated in 

the field to assess its accuracy. This was conducted through 

field visit to define how closely the classification agrees with 

the actual field situation. It involved the selection of samples 

of identified locations on the map, which were then checked 

in the field.   

 
Fig. 2.6: Training of Pixels 
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E. Supervised Classification   

The supervised classification method was used to classify the 

images into the various land cover categories. The maximum 

likely hood supervised classification method is applied for 

grouping the pixel in Lansat 8 imagery. The selection of 

appropriate training areas is based on the analyst's familiarity 

with the geographical area and their knowledge of the actual 

surface cover types present in the image. Thus, the analyst 

"supervises" the categorization of a set of specific classes. 

The numerical information in all spectral bands for the pixels 

comprising these areas are used to "train" the computer to 

recognize spectrally similar areas for each class.The analyst 

"supervises” the categorization of a set of specific classes by 

providing training statistics that identify each category.In the 

imagery, the analyst identifies homogeneous, representative 

examples of the various surface cover types (information 

classes) of interest. These samples are referred to as training 

areas. 

 
Fig. 2.7: 2014 Supervised Image 

 
Fig. 2.8: 2018 Supervised Image 

F. Changes in use and Land cover      

There are totally five categories were identified and classified 

in this study. They are water body, forest, shurbs, urban areas 

and others (doesn’t include above categories). The 

classification of these categories were shown below, 

Classification 
Land use 2014 

(Sq.km) 

Land use 2018 

(Sq.km) 

Water bodies 573535800 516823875 

Forests 1234874925 1130560425 

Shurbs 1059012900 1042009800 

Urban Areas 1143723150 1330546200 

Others 866103525 857310000 

Total 4877250300 4877250300 

IV. CONCLUSIONS 

The result shows that there is noticeable increase in urban 

areas about 27.78% respectively. Forest cover, agricultural 

land and water bodies show considerable decrease of about 

23.18%, 21.12% and 10.59%. The classification results are 

likely to be affected by various factors such as the quality of 

the input datasets, classification methods and algorithm. 
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