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Abstract 
 
In todays environment the humans are the causes for changes that are 

happening over the ground use. The main reason that has been in hand is 

urbanization. Though urbanization has improved in stabilizing the economic 
growth and individual’s life style it has some great impact on environment. 

To detect the changes over time remote sensing and Geo Informatic System  

methods are used. In this investigation Landsat satellite imagery has been 
used for the year 2000, 2005, 2010 and 2019.  The satellite data was 

corrected from radio metric and geometric connection.Maximum likelihood 

classifier were used to classify the satellite imagery. Using statistic report the 
analysis were made for the respective years. GIS tools helps in creating 

spatial maps of LULC of different years. The study had identified the 

coverage of settlement increasing progressively. Increment in the coverage of 

settlement had brought a drawback in environment rising slums, contiguous 
diseases, increase in accidental zones, etc. 
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1    Introduction 
 

Coimbatore is a one of the significant city in Tamil Nadu. It is the second 

biggest city in Tamil Nadu. Due to its progressive improvement in all the 

sector, the government as implied a plan on transforming the city into “Smart 

City”.  The city of Coimbatore contributes nearly two third of its capital to 
the government of India. It leads second in the field of IT services. The 

primary sector of Coimbatore is textile industry. The land of Coimbatore is 

renowned for the manufacture of motors and pumps, automobile services and 
so on.The city has an international commitments with United States and 

Germany for health and educational purposes.  The city has showed a great 

improvement in the field of education sectors prompting the availability of 
employment .This practices has lead in transformation of region into urban 

area. Focusing on the beneficial factors of urbanization there are many other 

factors that leads in destruction. The factors causing urbanization are 

unemployment, life style.This factors affect the environment as well as 
humans. 

In Coimbatore the development has been take on a particular region of 

the whole city. This brings up issues on dwelling of individuals or as group. 
Such circumstances force to occupy the restricted area or cultivated land 

leading into slums. Thus it creates an unhygienic atmosphere. Due to 

urbanization, it has created an impact on humans physically and mentally. 

The environment is polluted due to improper infrastructure provisions .The 
garbage’s are dumped leading to degradation of water bodies and depletion 

in the ground water table. 

This identification creates an awareness and knowledge about the present 
scenario of Coimbatore. The study may conclude a solution to overcome the 

situation with future precautions.The study prompts the importance about the 

ecology system.Further studies on water quality assessment will bring out the 
condition of ground water and predication of availability of water in future. 

The targets of this paper are to clarify remote sensing and GIS 

applications in different phases of arranging, usage and observing of 

the Coimbatore urban zone. 
 

2 Literature Review 
 

Authors [1] proposed a research on the Zhujiang Delta of China due 
rapid increase in industrialization and urbanization. This change has arosed a 

decline in crop land with increase in settlement.  
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Remote sensing and GIS is coordinated with Markov modelling which 
discovered advantageous in distinguishing, portraying and dissecting the 

landform changes.   

This study shows tremendous increase in urban areas with decreased 
crop land region.  Due to the changes in the delta region it has created an 

imbalance in ecosystem.  

The basic work [2] carried out a study on landuse / land cover changes in 
Mahanandacatchment, West Bengal. The data used are Landsat data for 

1990, 2000 and 2005. SRTM (53/08) used for drainage, contour and slope 

maps. In supervised classification, he used maximum likelihood classifier to 

access the changes in the region. Researchers took Turkmenistanas their 
study area. This region practices inappropriate land use techniques causing 

into desertification.  Landsat TM and ETM+ data for the year 1988 and 2004 

were used to execute the changes in vegetation and pasture lands .Spectral 
mixture analysis and image differencing techniques were processed in the 

remotely sensed data. 

The researchers [3] detected the land cover changes in  a forest area with 

the various images. Maximum likelihood classifier in supervised 
classification was used. Signature separability analysis was carried out for 

better classification. Error matrix method was used to determine overall 

accuracy [4-5]. University of Oxford, Candidate number: 180766 (2013) has 
analyzed the land cover change in The Kakum Conservation Area of Ghana. 

Landsat TM and ETM+ data were used to analyze the changes by using 

Principal Component Analysis, Univariate NDVI Image Differencing and 
Image Classification Analysis. Shuaibu A.M, Musa A.A and Idowu T.O 

determined the land cover changed that has occurred in Bauchi, Nigeria.  

Two factors were considered in this study: i) Population growth and ii) 

increased in the income of inhabitants.  Afforestation and landfill methods 
are recommended for better management in Bauchi [6]. 

Scholars approached Bayclass classifier in IDRISI software. This 

classification was processed in Landsat satellite image. Using Markov model 
the LULC change analysis was obtained. This changes  as shown a drift on 

the Eleyele Reservoir. The work [7-8] used Landsat TM data for 1987 and 

Landsat 8 data for 2016 to determine the land cover changes occurred in 
Majang Zone of Gambella region, Ethiopia .The study area used maximum 

likelyhood algorithm with identification of six different classes in the region. 

The results hawed tremendous increase in agricultural and settlement with 

slight decrease in forest covers. This work [9-10] integrated Remote sensing 
and others to investigate the modifications that has occurred in Rize, North –

East, Turkey. The investigation utilized Landsat pictures gained in the year 

1976 and 2000.The image is classified by maximum likelihood classifier.  
The investigation indicated a diminishing in field and ranger service with 

increment in urban region and farming territory. The change has occurred in 

coastal regions and low slope regions [11-12]. 
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Narayan Kayet and Khanindra Pathak (2015) used Landsat 5 TM data 

(1992 &2005) and Liss III data to analyze the changes occurs in Saranda 

Forest, Jharkhand [13].   
Maximum likelihood classifier was used which gave an accurate result 

stating the increase in built up area, wasteland, open forest, agricultural land 

with decrease in dense forest and water body. Asep Karsidi (2004) proposed 
a research on land use land cover change dynamics using RS and GIS in Ci 

Tarum watershed [14-15].  The future predication was done for the region 

by Markov Cellular Automata (MCA) model. S.L.Borana, S.K.Yadav and 
S.K.Parihar monitored the change over land in Jodhpur city using supervised 

classification for Landsat data. The changeover was assessed for the year 

1990, 2000, 2010 and 2015.Mark Seyram Amenyo-Xa, Simon Mariwah and 

Kingsley Nana Osei performed unsupervised classification for Landsat 
image for the year 1990, 2000 and 2007. The study details out the rise in 

built up areas because of increasing commercial activities and population 

with a down graph in the phase of vegetation [16]. 
 

3 Study Area 
 

Coimbatore is one of the significant city in Tamil Nadu.  It is also as 

Kovai it is considered as the second largest city and urban agglomeration in 

the Tamil Nadu. It is located at 11.01680N and 76.95580 E along the bank of 
river Noyyal.  Coimbatore leads in all industrial and educational sectors 

leading into a progressive tier II city. Coimbatore is also famous for tourist 

spots.The population of Coimbatore has increased comparing to 2001 census 

by 18.56%.  Thus the population density accounts 10053 sq. km.  The 
average literacy counts 82.43%.The city is progressing towards modern 

technology. This city is mainly known for its entrepreneurship. In taluk wise 

the distribution of population as follows 1592646 with density population as 
2058 in South Coimbatore.  In North Coimbatore the rate of population is 

637389 with population density as 730.  The population density in Pollachi is 

490 with 575928 population.  Sulur has 321051 population with 
565population density.The taluks of Mettupalayam and Valparai has a 

population rate of 260172 and 70859 respectively.The population density of 

Mettupalayam taluk is 410 and Valparai is704.98. 

 

4 Materials and Method 
 
4.1 Data Used For Detecting the Changes over the Landform in 
Coimbatore 
 

4.1.1 Landsat Satellite Data 
 

Landsat 4, 5, 7 and 8 data’s are used in this study. 
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 Landsat satellite are earth observing satellite and the availability of these 

data are free to public. Landsat 4 satellite has Multispectral scanner and 

thematic mapper sensors. The repetitive durations of this satellite was 16 
days.  

Landsat 5 has a payload of multispectral scanner and thematic mapper. 

Landsat 7 consists of Enhanced Thematic Mapper plus (ETM+). It still 

consists of 15 m resolution panchromatic band. Landsat 8 has designed of 
two different payloads from other satellite.The payloads consists of 

Operational Land Imager and Thermal Infrared Sensor. The repetitive days 

for all the satellite are 16 days. The resolution of the satellite is 30 m X 30 m. 
 

Band Specification for Landsat 4 & 5 is shown in table 1. 

 
Table 1: Specification of Landsat 4 & 5 

 

Band Number Description Wavelength Resolution 

Band 1 Blue 0.45-052 µm 30 meter 

Band 2 Green 0.52-0.6 µm 30 meter 

Band 3 Red 0.63-0.69 µm 30 meter 

Band 4 Near-IR 0.76-0.9 µm 30 meter 

Band 5 Mid-IR 1.55-1.75 µm 30 meter 

Band 6 Thermal-IR 10.4-12.5 µm 120 meter 

Band 7 Mid-IR 2.08-2.35 µm 30 meter 

 

Band Specification for Landsat 7 is shown in table 2. 
 

Table 2: Specification of Landsat 7 

 

Band Number Description Wavelength Resolution 

Band 1 Blue 0.45 – 0.52 µm 30 meter 

Band 2 Green 0.52 – 0.60 µm 30 meter 

Band 3 Red 0.63 – 0.69 µm 30 meter 

Band 4 Near Infrared 0.77 -0.90 µm 30 meter 

Band 5 Shortwave Infrared (SWIR 1) 1.55 – 1.75 µm 30 meter 

Band 6 Thermal 10.40 – 12.50 
µm 

30 meter 

Band 7 Shortwave Infrared (SWIR 2) 2.09 – 2.35 µm 30 meter 

Band 8 Panchromatic 0.52 – 0.90 µm 15 meter 

                                  Band Specification for Landsat 8 is shown in table 3. 
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                                                    Table 3: Specification of Landsat 8 

 

Band 
Number 

Description Wavelength Resolution 

Band 1 Coastal / Aerosol 0.433 - 0.453 µm 30 m 

Band 2 Visible blue 0.450 to 0.515 µm 30 m 

Band 3 Visible green 0.525 to 0.600 µm 30 m 

Band 4 Visible red 0.630 to 0.680 µm 30 m 

Band 5 Near-infrared 0.845 to 0.885 µm 30 m 

Band 6 Short wavelength infrared 1.56 to 1.66 µm 30 m 

Band 7 Short wavelength infrared 2.10 to 2.30 µm 60 m 

Band 8 Panchromatic 0.50 to 0.68 µm 15 m 

Band 9 Cirrus 1.36 to 1.39 µm 30 m 

Band 10 Long wavelength infrared 10.3 to 11.3 µm 100 m 

Band 11 Long wavelength infrared 11.5 to 12.5 µm 100 m 

 
4.1.2 Toposheet 
 

Topo sheet represents the topographic feature of the area. The topo sheet 

number of Coimbatore is 66 C/3 (D4403). 

 

4.2  Methods 
 

Figure 1: Methodology flow chart 
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The methodology of flowchart shown in figure 1 the process carried out 
in this study. Landsat data and topo sheet of Coimbatore region was 

obtained from USCS and Survey of India. The Landsat data was corrected 

radio metrically and geometrically for the better quality of acquired data 
.The topo sheet was geo referenced to create a base map for the region. This 

map is digitized and a vector layer is created.  This vector layer is stored  in 

the shape file format. The region of interest was extracted from the Landsat 
data and the vector layers using a clip option. False color composite was 

generated for all the different year data. In trained separation, maximum 

likelihood classifier was preferred and in unsupervised classification ISO 

Data algorithm. For supervised classification trainings  were used .The result 
obtained by both the classification was analyzed for the accuracy. The 

accuracy assessment was made with the data, so as which classification 

gives the better accuracy of changes over the region for the year 2000, 2005, 
2010, 2015 and 2019.  The result with higher accuracy were used to generate 

the LULC change maps for the region. 

 

4.3  Maximum Likelihood Algorithm –Supervised Classification 
 

Maximum likelihood algorithm is based on the probability factor .It 

assume s that the statistics of each class is each band are distributed normally 
and these classes calculated its probability according to its specified classes. 

A probability threshold is specified, as per the specified value the pixels gets 

classified. Each pixels gest assigned to its highest probability. Some of the 
pixels are unclassified as their probability is smaller than the threshold value 

assigned .Maximum likelihood classification is calculated from the following 

discriminant functions of each pixels in an image: 

gi (x)  =ln p (wi) – ½ ln | |-1/2 (x – mi)T −1( x – mi) where 
I  = class 

x   = n-dimensional data 

p (wi)  = probability that class wi occurs in the image and is same for all 
the classes 

| |  = determinant of the covariance matrix of the data in class wi 

−1  = Inverse matrix mi = mean vector 

 

4.4 Iso Data Algoorithm – Unsupervised Classification 
 

ISO DATA classification is classified on the basis on mean. The class 
means distributes evenly in the data space and is cluster iterated with the 

remaining pixels with minimum distance techniques. Each iteration 

recalculates means and classifies the pixels with respect to the new mean. 
The classes of iterative are broadly classified into 3 category: splitting, 

merging and deleting. The process  are carried out on the basis of threshold 

parameters.   
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All the pixels are classified to the nearest classes on the basis of the 

specified standard deviation and distance threshold value. Some pixels gets 

unclassified during the iteration process as it does not meet with the criteria 
provided for the process. The process continues till the number of pixels in 

each classes changes and gets lowered than the selected pixel change 

threshold values or the maximum number of iteration is reached. 
 

5 Results and Discussions 
 

5.1 FCC Images for Coimbatore Cooperation 
 

The figure 2 represents the FCC images that are generated for the year 
2000, 2005, 2010 and 2019 in Coimbatore cooperation. This image helps in 

on screen visual interpretation .This images are used to select the training 

samples for the region. The selected training samples are used for image 
classification. 

 

 
Figure 2: FCC images of Coimbatore 
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5.2 LULC Maps for Coimbatore Cooperation 

 
Figure 3: LULC maps for Coimbatore cooperation 

 
The figure 3 shows the output of the LULC changes that has been taken 

place in the year 2000. The significate inference from the image is that the 

area of Coimbatore is mostly covered with vegetation land as the supply of 
water was sufficient for all the purposes. Compared to the above mentioned 

landforms the area occupied by settlement and barren lands are lesser .This 

indicatesastrongeconomicstabilityintheagriculturalsector.Therewasavastdiffer
encesinlandformcomparingfrom2000 to 2005. It showed a drastic decrease in 

the agricultural sector. Most of the cultivated land are brought up as 

settlement and industrial purposes. This changes has brought an affect in the 

atmosphere. Even the water bodies have driven away. Next to settlement 
growth, the barren land has enhanced on the other hand because the land has 

lost its fertility capacity due to human activities. In 2010,the agricultural 

sector has been increased comparatively to 2005. The barren lands has been 
brought up into agricultural land as well as settlement.  
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Even the availability of water has been increased from the past 5 

years. Even though there is imbalance in the ecosystem it has showed some 

progressive move compared to 2005.Comparatively from the other years in 
2019, the coverage of settlement has increased to a vast extend. The main 

reason for this development is rising population and industries. The 

coverage of agriculture sector shows a decline.  Compared to agriculture 
land, the area coverage of barren land has increased. The water bodies does 

not show much graph between the availability compared to other years 

expect 2000. In the year 2000, the water content had a extend coverage 
compared to the rest of the years. 

 

5.3 Change Comparison 
 

 
Figure 4: The change detection graphs of various years. 

 

The figure 4 graph represents in which part (a) shows the area occupied 

by all the landforms present during the year 2000.Vegetation has occupied 

maximum coverage of 144.501 sq.km. The supply of water was to the extend 
as it covers 54.34 sq.km combining both deep and shallow water. The 

coverage of barren land and settlement was 28,145 sq.km and 33.959 sq.km 

respectively. The graph part(b) indicates the area that has been occupied by 
different landforms.  About 134.39sq.km of area is occupied by settlement 

followed by 79.235 sq.km barren land.  
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The area occupied by vegetation is 42.411 sq.km. The water bodies are 
broadly classified as deep water and shallow water which accounts 2.255 

sq.km and 1.077 sq.km of area respectively.  

The graph part indicates the area occupied by the land category. The area 
of settlement accounts 130.315sq.km. Water has occupied 2.353 sq.km of 

area where 68.648 sq.km and 59.013 sq.km area are occupied by barren land 

and vegetation respectively. The graph of 2019 (part(d)) shows the extend 
coverage of settlement covering 173.989sq.km.The graph shows declination 

of vegetation covering 29.806 sq.km comparing with the coverage of barren 

lands occupying 52.741 sq. km.The water body covers 2.815 sq.km. 

 

6 Conclusion 
 

In the study of Coimbatore city, it indicates the drastic changes that 

occur red in economic factors and standard of living.These changes has 

brought a great impact on the environment affairs. Due to urbanizations, 

some of the infrastructure needs for normal survival are affected.  It has 
created an imbalance relationship between human and environment. Due to 

such occurrence the city is polluted with improper water supply facilities. 

Urban development gives rise to crime , increase in accident zones , poor 
water quality and so on .Rather than urbanized area in the city, the people of 

rural area are affected to the extent of improper water facilities, transport 

facilities, sanitation facilities, unemployment, rising illiteracy and soon.  As 

compared to 2000 and 2019 there is tremendous increase in settlement 
region. The water bodies and agricultural landforms are declining which may 

rises an energy crisis infuture. 
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