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CHAPTER 1: Introduction

Background

The primary purpose of this project is to show R S and G I S application in spatial
dynamics of agriculture and industry along Sealdah-Maldah Transact leading to
predictions of programme effectiveness. Dynamic modeling uses a computer programme,
in this case Quantum GIS (1.8.0), TNTmips V 7.4 and Arc View 3.2a. are used to
develop and stimulate existing systems which are able to predict future actions and

trends.

As major agricultural producer, West Bengal is the sixth-largest contributor to
India's production. In 200910, the tertiary sector of the economy(service industries) was
the largest contributor to the gross domestic product of the state, contributing 57.8% of
the state domestic product compared to 24% from primary sector(agriculture, forestry,
and fishing) and 18.2% from secondary sector (industrial and manufacturing).
Agriculture is the leading occupation in West Bengal. Rice is the state's principal food

crop. Rice, potato, jute, sugarcane and wheat are the top five crops of the state.

The area of study covers the districts of West Bengal namely, Kolkata, Haora, Hugli,
Bardhaman, Birbhum, North-24 Parganas, Murshidabad, Nadia, and Maldah
Industrial and agricultural use of land monitoring through Remote Sensing and
Geographical Information System has been carried out in this study. The project work
stretches on Railway Line and National Highway- Railway line (Seldah to Maldah via
Bardhaman , Sealdah to Maldah via Nabadwip-Eastern Railway) and NH-34. Spatial
indicators to trace the use of land have been selected as follows: (a) Built up areas. (b)
Water Bodies, (¢) Areas covered by crops, vegetation or forests and (d) Wet land, Waste
land, vacant land, fallows etc. which are preferred by industries. Observation of these
indicators can be broadly traced and distinctly understood by RS and GIS data. Analysis
of digital Remote Sensing data and field work is quite obvious.

The present study is an explanatory one and endeavours to explain and interpret

interrelations between various aspects of industrial and agricultural development along
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Sealdah-Maldah Transact, West Bengal in a geographical context. Field Work and
sample survey will be followed by compilation and analysis of data as well as their
presentation through maps and diagrams using techniques of RS and GIS, supported by
interpretation. The research work aims at exploring the causes and effects of changing
uses of land for agriculture and industry and it attempts to provide a geo-economic

analysis of the same. Herein, lies the significance of further research work.

Sealdah-Maldah transacts stretches for about 300kms. Skms on both sides of Eastern
Railway line and National Highway (NH-34) have been taken into consideration. Sample
surveys of major study area of 1sq km and % th sq. km. each at an interval of 50 kms
have been worked out and the spatial dynamics of Agriculture and Industry have been

sorted out through compilation of field survey, R.S and G.I.S data.

Aims and objectives
The objective of this study is to examine the integration of GIS and Remote sensing for
application in spatial dynamics of agriculture and industry along Sealdah-Maldah
Transact. The following objectives were pursued to achieve the aim defined above.
» To map out the different land use / land cover and their spatial distribution
» To identity, quantify and map out the agricultural and industrial activities during
2003 - 2013 using Google Earth images.
» To examine the specific agricultural and industrial activity types responsible for
the changes.
» To demonstrate the capabilities of GIS in the area of classification and overlay in
the study of agriculture and industry.
» To model / predict possible future changes.



Methodology

The study has been carried out adopting the methodology given in fig. 1.
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Sealdah-Maldah Transact

The project work stretches on

. . . Sealdah-Maldah Transact
Rallway Line and National Buffer zone(Skm on both sides)
Highway. The Railway line

runs through Sealdah to Maldah
via Nabadwip (Sealdah , Tribeni,
Nabadwip, Salar, Azimganj
Farakka and Old Maldah)

Eastern Railway also extends
from Sealdah to Maldah via
Bardhaman (Sealdah,Begampur,
Chanchai,Guskara, middle of
Bataspur and Gadadharpur,
Bonidanga, Old Maldah)

National Highway NH34 runs
through(Barasat,Krishnanagar
,Berhampur,English Bazar) etc.

2 0 2

Fig.3



District wise details (area in sq km,)
The study area covers approximately 8,642.066 sq km

Study area

Hugli
Morth 24 parganas
Haora

kolkata

SL.no DISTRICT AREA in sq km
1 Kolkata 62.163
2 Haora 61.968
3 North 24 parganas 637.727
4 Hugli 1,225.237
5 Bardhaman 1,362.678
6 Birbhum 1,091.938
7 Murshidabad 1,924.801
8 Maldah 478.607
9 Nadia 1,437.744
10 Others 359.203
Total 8,642.066
District wise details
Others
Nadia
Maldah
Murshidabad
E Birbhum
g
E Bardhaman

400 600 800
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AREA in sq km

1600

1800

2000

Fig.4




STUDY AREA - DISTRICT WISE
Kolkata

Kolkata is located in the eastern part of India at 22.82°N 88.20°E. It has spread linearly

along the banks of the Hugli River. The Kolkata Municipal Corporation has an area of

185 square kilometers. The city is near sea level, with the average elevation being 17

feet. The whole area is in the Ganges Delta and is monotonously plain. The Bay of

Bengal coastline is about 60 miles to the south. The Sundarban National Park starts

within 100 km south to the city. Most of the city was originally marshy wetlands,

remnants of which can still be found especially towards the eastern parts of the

city

where the remaining wetlands have been converted to fish farming centres. Human

habitation has led to the establishment of mature trees and shrubs. The original marshland

has been changed to a primarily moist deciduous habitat which flourishes under the high

rainfall and sunny humid climate. As in most of the Indo-Gangetic plain, the soil type is

predominantly alluvial.
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Haora

The Haora district lies between 22°48" N and
22°12" N latitudes and between 88°23" E and
87°50" E longitudes.The district is bounded by
the Hugli River on the north. North 24 Parganas
and South 24 Parganas districts on the east,on

the north by the Hooghly River and on the

south by Purba Medinipur district on the south.
The total population (as of 2011 Census) was
recorded at 4,841,638 persons.

Fig.6

Hugli

The district is a completely flat land with no
place having more than an elevation of 200
meters. The river Hooghly borders it to the
east. Another major river is 'Damodar’. The
district is bordered by Haora District to the
south, Bardhaman District to the north, and to
the east by the river Hugli. Bankura District
lies to the north-west, with Medinipur District
on the south-west. The total population (as of

2011 Census) was recorded at 55,20,389

persons.



Bardhaman

Bardhaman District has an area of 7,024 sq km,
and a population of 6,895,514 (2011 census). It
is bounded on the north by Birbhum and
Murshidabad districts, on the east by Nadia
District, on the southeast by Hugli District, on
the southwest by Bankura and Purulia districts,
and on the northwest by Dhanbad district of
Jharkhand.

Nadia

parts.

100 200 km

Fig.9

Birbhum

Situated between 23° 32' 30" (right above the
tropic of cancer) and 24° 35' 0" north latitudes
and 87° 5' 25" and 88° 1'40" east longitudes,
with 4,545 square kilometers in area, this
district is triangular in shape. The total
population (as of 2011 Census) was recorded at

3,502,387 persons.

BARDHAMAN

Fig.8

i‘. Nadia is situated between 22°53” and 24°11”
North latitude and 88°09” and 88°48” East
longitudes and has about 390027 Sq Kms. in
area, this Ditrict is linear in shape with
orientation of North-South. The District is
approximately 46 ft. above the mean sea level.

The Tropic of Cancer divides the district in two

BIRBHUM

Fig.10



Maldah

MALDAH

North 24 —Parganas

The district lies within the Ganges-
Brahmaputra delta. River Ganga flows
along the entire west border of the district.
Other rivers, include Ichhamati, Jamuna,
and Bidyadhari. The latitudinal range is
23°15'North - 22°11' North, and the
longitudinal range is 89°5'East - 88°20
East. The total population (as of 2011
Census) was recorded at 3,502,387

persons.

The District extends from 24°4020" N to
25°32'08" N latitudes, and 87°45'50" E to
88°28'10" E longitudes it is surrounded by
Bangladesh and Dakshin Dinajpur in the
east, Santal Parganas of Jharkhand state in
the west, Uttar Dinajpur in the north and
Murshidabad in the south. Maldah, the
southern most of the North Bengal districts
comprises of Jalpaiguri Division.The
district covers an area of 3,733.66 square
kilometres. The total population (as of 2011

Census) was recorded at 3,997,970 persons.

North 24 Parganas

Fig.12
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Murshidabad

MURSHIDABAD

100

It borders Maldah district to the north,
Jharkhand's Sahebganj district and Pakur
district to the north-west, Birbhum to the
west, Bardhaman to the south-west and
Nadia district to the south. The
international border with Bangladesh's
Rajshahi division is on the east. The total
population (as of 2011 Census) was

recorded at 3,502,387 persons.

Bonidanga Railway Station

Jharkhand

Bonidanga Railway St

Map not to Scale

JHARKHAND
BANGLADESH

Chatra Railway

Fig.14
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Percentage of Study area to total area of the district:

Percentage of Study area to total area of the district

185 62.163
1,467 61.968 4
4,094 637.727 12
3,149 1,225.24 9
7,024 1,362.68 20
4,545 1,091.94 13
5,324 1,924.80 15
3,733.66 478.607 11
3,927 1,437.74 11

1,805 359.203

Percentage of Study area to total area of the district

Kolkata

Other(lharkhand,Paks
ur) Haora

5%

. 12

Morth 24 parganas

Hugli

oo

Bardhaman
20%

Birbhum
13%

Fig.15
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Data Acquisition:

Data can be said to be the live wire of any study most especially in Remote Sensing and
Geographical Information System. For this study, data are acquired from a number of
sources. Since the nature of land cover monitoring requires images of different time
period, and that change detection analysis is carried out most effectively with not less
than 3 images of the study area, three LANDSAT ETM Satellite images of Oyo state are
acquired. - 1993, 2003 and 2013 with spatial resolution of 1000m. Other ancillary data

like topographical map are also used.

Image Registration:

The images are scanned and imported into Arc View 3.2a. for registration .The image
reader extension (Tiff images) was activated to allow the software to read Tiff image
files. The images have been geo-referenced in Arc View due to its flexibility.
Subsequently the study area was cut from the whole image for the four-time period. The
images are broken into subsets in Arc View and saved as Tiff images.

Reference system is WGS 84 / UTM zone 45N.

Image Classification:

The images were imported into TNTmips V 7.4 for classification i.e. the process of
extraction of differentiated classes or theme from raw remotely sensed digital satellite
data (Meyer, 1994). Each cluster of observations is a class. A class occupies its own
area in the feature space i.e. a specific part of the feature space corresponds to a specific
class. Once the classes have been defined in the feature space, each image pixel
observation can be compared to these classes and assigned to the corresponding class.
Classes to be distinguished in an image classification need to have different spectral
characteristics, which can be analyzed by comparing spectra reflectance curve. The
only limitation of image classification is that classes do not have distinct clusters in the
feature space. Such image classification does not give reliable results. Training sites
were generated on the images by on-screen digitizing for each land cover classes
derived from image of different band combination. A supervised (full Gaussian)
maximum likelihood classification was implemented for the four images. This was due

to the fact that the operator has familiarized himself with the study area through

13



dedicated field observation, whereby the spectra characteristics of the classes in the

sampled area has been identified. Ground truth information was used to assess the

accuracy of the classification.

The data flow in a classification process:

i

jE
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Adaptation of the land cover classification scheme for County or a small city

Residential

Medium-density
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Database Design:

A database system is essentially a computerized record-keeping system. It is an electric
filing cabinet, that is, a repository for collection of computerized data files. In any GIS
application, there must be a well structured spatial database. The process of designing
database is referred to as data modeling. Kufoniyi (1998) defined data modeling as the
process by which real world entities and their relationship are analyzed and modeled in a
way that maximum benefits are derived while utilizing minimum amount of data. It
should be noted that an improper database design often leads to implementation
problems. There are two main phases in obtaining a GIS database; these are the design
phase and construction or implementation phase. The design phase, otherwise known as
data modeling consists of three stages; while the construction phase is made up of the
spatial database proper. The three main phases of database design are: Conceptual,

Logical and Physical design phases.

View of Reality:

Reality refers to the phenomenon as it actually exists, including all aspects which may or
may not be perceived by individuals. The view of reality is the mental abstraction of the
reality for a particular application or group of application. In this project, this refers to

agriculture and industry in the study area.

Conceptual Design:

Conceptual design is a conceptual data modeling and it is a human conceptualization of
reality. In this phase, we decide how the view of reality will be represented in a
simplified manner to satisfy the information requirement of the project at hand. This
phase also deals with the identification of the basic features and the spatial relationship
that exist between them. The vector data model was widely used here.

Logical Design:

This phase deals with the logical representation of data model with regard to the way they
are actually stored in a computer environment. Relational data structure is adopted for

this project. The following datasets as well as their attributes were identified.
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Physical Design:

This is a tabular representation of the entities and their attributes into the implementation
software. It is the first stage of database creation when the attribute data are mapped into
the implementation software. The software used is the Quantum GIS(1.8.0) which uses

number, string, Boolean and date for declaration of data types.

Software used in the research project:

SOFTWARE USED IN THE RESEARCH PROJECT

S/N | Software Used for

1 Arc view 3.2a | Image registration and enhancement. Carving out of the study area
Quantum

2 GIS(1.8.0) Querying and hot linking

Change detection and Image classification and training site
TNTmips V 7.4 | selection

(OS]

4 MS Excel Pie graphical presentation

Attribute table for the Land cover classes:

| Attributes of Study Locations E] X|
I FFD™] shape* | m | Locamon | x_coorp| v_coorp | IMAGE |
: 2 |Paint 1 WATER_BODY 3.86 742 | CAMAGESWYATER_BODY tif
| 3 |Paint 2 |BUILT-UP_AREA, 387 a4 | CAMAGESBUILT-UP_ARES, tif
| 4 | Point 3 |WEGETATION 387 743 | CAMAGESWEGETATION tif
| 5 | Point 4 |PLAMNTATION 3.85 TA45 | CAMAGESWPLAMT ATICN tif
G | Paoint 3 |FARMLAMND 3.86 4 CMAGESIE ARMLAMND tif

Database Creation:

Digital data are used in GIS analysis. But most often, the available data is usually in
analog format. The preprocessing involves converting the analog map into digital format
through scanning, geo-referencing and digitizing.

The data processing in this study involves conversion of analog maps of the project area
into digital. One this was done by scanning the maps and vectorizing the maps through
on-screen digitizing and this was done using Arc view 3.2a.

Q GIS was used in creating the database. The relations/tables in the database are:
Agriculture, Industry, Settlement Vacant land, Forest, Plantation, Built-up-Areas,

Farmland, Vegetation, and Water body within the study area. The semantic data of each
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entity was entered into the tables for spatial query and other spatial analyses that will be

carried out in the next section.

Database Management:

This involves the use of implementation software to organize information in a database.

This is the collection of software for creating, storing, updating, manipulating, retrieving,

analyzing and organizing information in the database. The database must be properly

managed to ensure that the data stored in the database are correct, consistent and

measured.

Method of data analysis:

Seven main methods of data analysis were adopted in this study.

>

Calculation of the area in sq km of the resulting land use/land cover types for each
study year and subsequently comparing the result.

Overlay operations. — i.e. mathematical and logical operation between two raster
layers on a pixel to pixel basis.

Image differencing — to provide for change analysis through differencing of
images pairs.

Cross tab. — to deter’ e all unique combinations of value in two qualitative images
and calculate similarity statistics

Database query and hot linking

Markovian transition estimator for predicting future change.

Normalized difference land used and land covered index.
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SAMPLE STUDY AREA

Bus Stop

Railway Station

Fig.17
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Land Cover and Land use:

Although the terms ‘Land cover’ and ‘Land use’ are often used interchangeably their
actual meanings are quite distinct. It is important to distinguish this difference and the
information may be ascertained from each source.

Land cover mapping is one of the most important and typical applications of Remote
sensing data Land cover corresponds to the physical conditions of the ground surface, for
example forest, grassland, etc. Land use reflects human activities such as the use of the
land for Industrial Zone, Residential zone, Agricultural Field etc. Land cover refers to
features of land surface, which may be natural, semi natural managed or manmade. They

are directly observable by a remote sensor land use, such as residential, urban, rural, etc.
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CHAPTER 2: Results and discussion — Case Studies

Case Study: A

Eastern Railway Line extends from Sealdah to Maldah via Nabadwip
(Sealdah, Tribeni, Nabadwip, Salar, Azimganj, Nimta and Old
Maldah).
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"R.S and G.1.S application in spatial dynamics of agriculture and

industry along Sealdah-Maldah Transact, West Bengal'"
Sampling Zone: Sealdah and its Surrounding areas ,Kolkata District, WB

Fig.18
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings in
Sealdah, Kolkata District. Various satellite image data were analyzed within a digital
image processing system to provide up-to-date information of the whole area. The
extracted information from remotely sensed data was then integrated with visually
interpreted information and field inputs in a GIS to create a comprehensive spatial
database. This permitted the integration of several layers of information with the

remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:

e Landsat satellite image having 28.5m spatial resolution.

¢ [RS Cartosat multispectral satellite image having Sm spatial resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google

e Earth repository for Visual interpretation and as a supplementary data

for interpretation.
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Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing
platform were used in the present study.

Workflow:

e Satellite Images were imported in a project file within TNTmips Pro platform.

e The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sapling area to
maintain the geometric area and shape accuracy.

e The sampling location extends from North 22°33'50.720” to North 22°34’
23.234" and East 88°22'04.958 " to East 88° 22'39.968" .

e As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

e Image preprocessing was implemented on both the images to improve the quality
and interpretability

e Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Sealdah station to get the

surrounding bird’s eye view.
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The sampling location extends from North 22°33'50.720” to North 22° 34'23.234" and
East 88°22'04.958 " to East 88°22'39.968" .

Google Image 1 sq km
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Fig.19
The given area extends from North 22°31'37" to North 22°36'36" and East 88°19'41" to

East 88°25'04" . The area of interest is shown below:

Google Image 78.51 sq km
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Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those
values of particular location:

RGB values
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Year02010

Fig.21

As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
feature. The platform used through-out the process flow is a topology inbuilt system
where no we have achieved the optimum vector statistics for further comparison with
digital interpreted result.

The implementation of the visual image interpretation technique, the areas having proper

land use differentiation had been delineated. Areas are shown below:
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Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the

zones of interest:

In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an

industry in this particular area. There must have some social and political issues.

Major criteria for industrial development is communication condition. In this area we can

observed that Highway and Railway tracks are passing almost centre portion of this area.

FCC Classification of Sealdah
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As we compare the FCC Classification image data of the desired area between the year
2000 and 2010 we can clearly see that the agricultural land has decreased to some extent
due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up an proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue arises up with settlement area. Here we can observe that, in the year
2010, the percentage of population is very much higher than the year 2000. So the scope
of industrial expansion is not possible in this heavy population zone, so pollution issues
are common.

In the next map the potential industrial zones are depicted for the area of interest.

Probable Industrial Zone

e
[ |senemene
[[TTT] #eenton
T e s

WIOEST

2 000" ol 00" g2 T Hm" sz

Fig.24
From this map we can clearly visualize that these two probable zones are ideal for

industrial area due to proper communication and availability of water. Areas of this
prospective zones are 0.15sq.km and 0.10Sq.km receptively. These two zones are under
fallow land area, so it cannot hamper the agricultural growth of this particular area. Due

to good communication network and availability of water resource most of the areas are
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densely populated and prosperity of agricultural growth are very high. So only these
identified zones are feasible for industrial within our region of interest.

Communication Map
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Fig.25
From this above two maps we can interpret that the communication system has been

drastically change from 2000 to 2010 due to increase in population. So probability of
industrial zone is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial
growth.

Considering all these factors, the actual suggested area for industrial area is shown below:

Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial

suitability had not been considered. The zones, which had been delineated as prospective
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area, should be verified using the field data. So, the delineated zones are the probable
prospective area.
So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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At the other hand same images have been used for digital image classification. The study
area has been passed through hybrid classification technique, where the unsupervised
classification has been followed by supervised classification method and finally the

spurious classes were deliberately merged to get the intended result.
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Land Use and land cover Map
Sealdah Railway Station (Kolkata, West Bengal)
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At Sealdah Railway Station, there is increase in station area and settlement and decrease
is noticed in water body, vacant land, natural vegetation in the year 2013 compared to

2003.
Google Image 1 sq km Land Use and land cover Map

Year 2000
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Cartographical map preparation with suitable scale. Throughout the mapping we have
tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion

So, the procedural steps with the rigorous interpretation with both visual and digital
technique for the study area between the years 2000 and 2010 this can be clearly
interpreted that the ‘Open Land’ has decreased to huge extent due to the significant
increase in ‘built-up’ area and the decrease of water bodies is quite obvious. As this zone
is belongs to the one of the impotent industrial city of West Bengal naturally the
population is dramatically increased during last 10 years.

Land use and Land cover - Changing Pattern

Year 2010
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Fig.30

So, spatial dynamics has dramatically changed during last 10 years where the population
change is quite significant in the quest of earning and lively hood. Naturally there is
notable increase in small scale industry as well as large industries to the circumferences
of this sampling study area. Though agricultural land has not been noticed with in this
zone but in sequel the general observation is ‘Agricultural land’ has been occupied
throughout the year to accommodate the increased population pressure in this zone and

its surroundings.
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Land Use and land cover Map
Tribeni Railway Station (Hugli, West Bengal)
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At Tribeni Railway Station, there is increase in settlement and vacant land and decrease

is noticed in water body, natural vegetation and others in the year 2013 compared to
2003.
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Land Use and land cover Map
Nabadwip Railway Station (Nadia, West Bengal)
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At Nabadwip Railway Station, there is increase in settlement and decrease is noticed in
Water body, Vacant Land, Natural Vegetation and others in the year 2013 compared to
2003.
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"R.S and G.1.S application in spatial dynamics of agriculture and
industry along Sealdah-Maldah Transact, West Bengal"

Sampling Zone: Palsa and its Surrounding areas , Palsa station Birbhum District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of agriculture and industry in the selected specified study area and its surroundings in
Palsa, Birbhum District. Various satellite image data were analyzed within a digital
image processing system to provide up-to-date information of the whole area. The
extracted information from remotely sensed data was then integrated with visually
interpreted information and field inputs in a GIS to create a comprehensive spatial
database. This permitted the integration of several layers of information with the

remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:

¢ Landsat satellite image having 28.5meter spatial resolution.
e [RS Cartosat multispectral satellite image having 5 meter spatial
resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data

for interpretation.
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Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing
platform were used in the present study.

Workflow:

e Satellite Images were imported in a project file within TNTmips Pro platform.

e The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sapling area to
maintain the geometric area and shape accuracy.

e The sampling location extends from North 23°39'14.563” to North 23°39’
44.192" and East 87°41'39.356 " to East 87°42'11.705" .

e As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

e Image preprocessing was implemented on both the images to improve the quality
and interpretability

e Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Palsa station to get the

surroundings bird’s eye view.
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The sampling location extends from North 23° 39’ 14.563" to North 23° 39" 44.192" and
East 87° 41" 39.356 " to East 87° 42" 11.705" .

Google Images 1 sq km

SATELLITE IMAGE OF 15q K S AMPLING SRE &, PALS & AS CENTRE LOCATION SATELLITE IMAGE OF 159K 5 AMPLING ARE A, PALS & &5 CENTRE LOCATION
YE 4R 2000 SCALE 1:3000 4 VE 4R 2010 SCALE 1:3000 A
e e

87° 51' 30" 87°51' 40" §7°51' 50"
24° 29' 20" 24°29' 20"

87°51' 30" 87°51' 40" 87° 51'50"
£ Pl S 3 e

24° 29'10" 24°29' 10"

24° 29'00"

87° 51' 30" 87° 51" S"

o Fig.34 ‘ =

SCALE

The given area extends from North 22°31’ 37" to North 22°36" 36" and East 88°19'41"

to East 88°25' 04" . The area of interest is shown below:

Google Images 78 sq km

87300

grs4m” 400"

870" 87°5200"

G
' Year 2000 3 ~
a7 arm” 700" g sToo Year 2010

T T T " T T
87'4500" 87 00" b 87'5200" 87 530" 87'5400"

Fig.35
o The study area is about 78 sq.km.
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Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those

values of particular location:
RGB values
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As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
features. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital

interpreted result.
Vectorization layer

Fig.37

The implementation of the visual image interpretation technique, the areas having proper

Land use differentiation had been delineated. Areas are shown below:
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Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the

zones of interest:



In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.area,

From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an
industry in this particular area. There must have some social and political issues.
Major criteria for industrial development is communication condition. In this area
we can observe that Highway and Railway tracks are passing almost through
central portion of this area.

FCC Classification
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As we compare the FCC Classification image data of the desired area between the year

2000 and 2010 we can clearly see that the agricultural land has decreased to some extent
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due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial zone is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.
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From this map we can clearly visualize that these two probable zones are ideal for

industrial due to proper communication and availability of water. Areas of these
prospective zones are 1.52 sq.km. and 1.30 sq.km receptively. These two zones are under
fellow land area, so it can’t be hamper the agricultural growth of this particular area. Due
to good communication network and availability of water resource most of the areas are
densely populated and prosperity of agricultural growth are very high. So only these

identified zones are feasible for industrial within our region of interest.
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Communication Map
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From this above two maps we can interpret that the communication system has been

drastically change from year 2000 to year 2010 due to increase in population. So

probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.

Considering all these factors, the actual suggested area for industrial has shown below:
Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial
suitability had not been considered. The zones, which had been delineated as prospective
area, should be verified using the field data. So, the delineated zones are the probable
prospective area. So using the same manual interpretation technique both the images

were visually classified to get the spatial changes between the years-
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Same images have been used for digital image classification. The study area has been
passed through hybrid classification technique, where the unsupervised classification has
been followed by supervised classification method and finally the spurious classes were
deliberately merged to get the intended result.

Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have
tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion:

So, the procedural steps with the rigorous interpretation with both visual and digital
technique for the study area between the years 2000 and 2010 this can be clearly
interpreted that the ‘Agricultural Land' has decreased to huge extent due to the significant
increase in ‘settlement’ area. As this zone belongs to one of the important urban centres
of Birbhum district, naturally the population increased during last 10 years.

Land use and Land cover - Changing Pattern
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So, spatial dynamics has changed during last 10 years where the population change is
quite significant in the quest of earning and lively hood. Naturally there is notable
increase in small scale industry as well as large industries to the circumferences of this
sampling study area. Though agricultural land is not noticed with in this zone but in
sequel the general observation is ‘Agricultural land has been occupied throughout the

year to accommodate the increased population pressure in this zone and its surroundings.
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Land Use and land cover Map
Salar Railway Station (Murshidabad, West Bengal)
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Fig.46
At Salar Railway Station, there is increase in settlement, water body, vacant land, natural

vegetation and others and decrease is noticed in agricultural field in the year 2013

compared to 2003.
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Land Use and land cover Map
Azimgang Railway Station (Murshidabad, West Bengal)
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Fig.47

At Azimgang Railway Station, there is increase in settlement, water body, agricultural
Field, vacant land and others

and decrease is noticed in natural vegetation in the year
2013 compared to 2003.
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Land Use and land cover Map
Nimta Railway Station (Murshidabad, West Bengal)
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At Nimta Railway Station, there is increase in settlement , water body, vacant Land,

natural vegetation and decrease is noticed in agricultural field and industrial area in the

year 2013 compared to 2003.
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"R.S and G.1.S application in spatial dynamics of agriculture and industry
along Sealdah-Maldah Transact, West Bengal"

Sampling Zone: Maldah and its Surrounding areas , Maldah District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings in
Maldah, of Maldah District, West Bengal. Various satellite image data were analyzed
within a digital image processing system to provide up-to-date information of the
whole area. The extracted information from remotely sensed data was then integrated
with visually interpreted information and field inputs in a GIS to create a
comprehensive spatial database. This permitted the integration of several layers of

information with the remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:
e Landsat satellite image having 28.5meter spatial resolution.
e [RS Cartosat multispectral satellite image having Smetre spatial
resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data
for interpretation.
Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing

platform were used in the present study.
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Workflow:

e Satellite Images were imported in a project file within TNT mips Pro platform.

e The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sampling area to
maintain the geometric area and shape accuracy.

e The sampling location extends from North 25°00708.741" to North 25° 01’
12.776" and East 88°07'33.068 " to East 88°08'08.741" . The area of interest is
shown below :

e As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

e Image preprocessing was implemented on both the images to improve the quality
and interpretability

e Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Maldah railway station to get the

surroundings bird’s eye view.
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The sampling location extends from North 25°00" 08.741" to North 25°01'12.776" and
East 88°07'33.068 " to East 88°08'08.741" .The area of interest is shown below:
Google Image 1sq km
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The given area extends from North 24° 58" 29" to North 25° 03’ 22" and East 88°05'08"

to East 88°10’ 32" . The area of interest is shown below:

Google Image 78.51 sq km
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e The study area is about 78.51sq.km.
Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those
values of particular location.
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As a part of visual interpretation the important land-cover patterns have been delineated

by using manual vectorization followed by building of topology between the spatial
features. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital
interpreted result.

Vectorization layer
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The implementation of the visual image interpretation technique, the areas having proper

land use differentiation had been delineated. Areas are shown below.

Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the
zones of interest-

e In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

e During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

e From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an
industry in this particular area. There must have some social and political issues.

e Major criteria for industrial development are communication condition. In this
area we can observed that Highway and Railway tracks are passing almost centre
portion of this area.

FCC Classification
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As we compare the FCC Classification image data of the desired area between the year
2000 and 2010 we can clearly see that the agricultural land has decreased to some extent
due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.
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From this map we can clearly visualize that these two probable zones are ideal for
industrial due to proper communication and availability of water. Areas of this
prospective zone is 4.70 km. This is more healthy for built up an industrial zone. Due to
good communication network and availability of water resource most of the areas are
densely populated and prosperity of agricultural growth are very high. So only this

identified zone are feasible for industrial within our region of interest.
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Communication Map
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From this above two maps we can interpret that the communication system has been
drastically change from year 2000 to year 2010 due to increase in population. So
probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.
Considering all these factors, the actual suggested area for industrial has shown below:

Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial

suitability had not been considered. The zones, which had been delineated as prospective
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area, should be verified using the field data. So, the delineated zones are the probable
prospective area.
So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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Land Use and land cover Map
Old Maldah Railway Station (Maldah, West Bengal)

857 3157

i ”&M'I.
n

Year 2003 Year 2013

0ld Maldah Railway Station - land cover and land use (2003 and2013)

04

03s

03

025

i =2013
35 = 2003
01

Hpen § F°E B |

Settlements Water body Agricultural Field VacantlLand Natural VegetatRmilway Station (SED) Others

Areain sq km

Fig.60
At Old Maldah Railway Station, there is increase in Settlement, vacant land, natural

vegetation and decrease is noticed in Water body and agricultural fields in the year 2013

compared to 2003.
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At the other hand same images have been used for digital image classification. The study
area has been passed through hybrid classification technique, where the unsupervised
classification has been followed by supervised classification method and finally the
spurious classes were deliberately merged to get the intended result.

Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have
tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion:

Though the study area is concentrated with-in the periphery of Maldah station in context
to the spatial dynamics study this sampling zone is noticed to go through huge change for
the landcover type over the year of 2000 to 2010 where settlement and water body is the
prime land cover type noticed to be changed. But within this buffer zone there is no
existence of agricultural field so agricultural dynamics has not been considered here as
mapable land cover which does not mean that no changes occur over the agricultural
landcover type through-out the years for this zone. In obvious reason with increase of
population pressure the open land, water body and agricultural land area has gone
through massive tress and ‘Agricultural land’ has been occupied throughout the year to
accommodate the increased population pressure in this zone and its surroundings

Land use and Land cover - Changing Pattern

Year 2000 Year 2010

Fig.62

On the other hand still this zone has sufficient open land which can be considered for
utilizing small scale industrial establishment because this zone is equipped with other
necessary amenities of industrial development like communication, human resource,

water body etc.
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Case Study: B

Eastern Railway also extends from Sealdah to Maldah via Bardhaman
( Begampur, Chanchai, Guskara, Sainthia, Chatra and Bonidanga).
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"R.S and G.1.S application in spatial dynamics of agriculture and
industry along Sealdah-Maldah Transact, West Bengal"’

Zone: Porabazar and its Surrounding areas , Hugli District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings in
Porabazar, Hooghly District. Various satellite image data were analyzed within a
digital image processing system to provide up-to-date information of the whole area.
The extracted information from remotely sensed data was then integrated with visually
interpreted information and field inputs in a GIS to create a comprehensive spatial
database. This permitted the integration of several layers of information with the

remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:
e Landsat satellite image having 28.5 meter spatial resolution.
e [RS Cartosat multispectral satellite image having 5 meter spatial
resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data
for interpretation.
Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing

platform were used in the present study.
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Workflow:

e Satellite Images were imported in a project file within TNTmips Pro platform.

e The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sapling area to
maintain the geometric area and shape accuracy.

e The sampling location extends from North 22°54'08.074” to North 22°54’
46.603" and East 88°09’ 33.229 " to East 88°10" 08.332" .

e As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

e Image preprocessing was implemented on both the images to improve the quality
and interpretability

Extraction model was implemented on the scenes to get the 1 sq km sampling area as
decided to process with in the buffer zone of 5 kilometer both of the railway track from

Sealdah to Maldah at the location of Porabazar station to get the surroundings
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The sampling location extends from North 22° 54’ 08.074" to North 22° 54’ 46.603" and
East 88° 09’ 33.229 " to East 88° 10’ 08.332" .
Google Images 1 sq km
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The given area extends from North 22° 51’ 55" to North 23° 56" 53" and East 88° 07'09"
to East 88° 12 32" . The area of interest is shown below:

Google Images 78.51sq.km

Year 2000 Year 2010
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The study area is about 78.51sq.km
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Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those
values of particular location-

RGB values
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Year 2010

Fig.66

As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
feature. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital
interpreted result.

Vectorization layer
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The implementation of the visual image interpretation technique, the areas having proper
land use differentiation had been delineated. Areas are shown below:

Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the

zones of interest-
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e In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

e During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

e From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it’s not healthy to create an
industry in this particular area. There must have some social and political issues.

e Major criteria for industrial development are communication condition. In this
area we can observed that Highway and Railway tracks are passing almost centre
portion of this area.

FCC Classification
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As we compare the FCC Classification image data of the desired area between the year

2000 and 2010 we can clearly see that the Agricultural land has decreased to some extent
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due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.
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From this map we can clearly visualize that these two probable zones are ideal for
industrial due to proper communication and availability of water. Areas of these
prospective zones are 0.57sq.km and 0.54Sq.km receptively. These two zones are under
fallow land area, so it can’t be hamper the agricultural growth of this particular area. Due
to good communication network and availability of water resource most of the areas are
densely populated and prosperity of agricultural growth are very high. So only these

identified zones are feasible for industrial within our region of interest.
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Communication Map
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From this above two maps we can interpret that the communication system has been
drastically change from year 2000 to year 2010 due to increase in population. So
probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is suitable for industrial
growth.

Considering all these factors, the actual suggested area for industries is shown below:
Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial

suitability had not been considered. The zones, which had been delineated as prospective

area, should be verified using the field data. So, the delineated zones are the probable

prospective area.

So using the same manual interpretation technique both the images were visually
classified to get the spatial changes between the years-
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At the other hand same images have been used for digital image classification. The study
area has been passed through hybrid classification technique, where the unsupervised
classification has been followed by supervised classification method and finally the
spurious classes were deliberately merged to get the intended result.

Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have
tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion

During last 10 years the notable spatial dynamics can be depicted as follows- there is
improvement in agricultural practice by converting the agricultural fallow into
agricultural land but in terms of area, agricultural land decreases due to increase of
population pressure. The present sampling area is dotted by agricultural land so there is a
scope of development agro-based industry.

Land use and Land cover - Changing Pattern

Year 2000 Year 010
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Land Use and land cover Map
Begampur Railway Station (Hugli, West Bengal)
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At Begampur Railway Station, there is increase in Settlement, Water body, Natural
Vegetation and decrease is noticed in vacant Land and agricultural fields in the year 2013

compared to 2003.
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"R.S and G.1.S application in spatial dynamics of agriculture and industry along
Sealdah-Maldah Transact, West Bengal"

Sampling Zone: Bardhaman and its Surrounding areas , Bardhaman District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings
along Bardhaman station, Bardhaman District. Various satellite image data were
analyzed within a digital image processing system to provide up-to-date information of
the whole area. The extracted information from remotely sensed data was then
integrated with visually interpreted information and field inputs in a GIS to create a
comprehensive spatial database. This permitted the integration of several layers of

information with the remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:

e Landsat satellite image having 28.5 metre spatial resolution.
e IRS Cartosat multispectral satellite image having 5 metre spatial
resolution.
¢ Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data
for interpretation.
Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing

platform were used in the present study.
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Workflow:

Satellite Images were imported in a project file within TNTmips Pro platform.
The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sampling area to
maintain the geometric area and shape accuracy.

The sampling location extends from North 23°14" 55.398" to North 23°14’
25.670" and East 87° 52’ 09.921" to East 87°52'42.268" .

As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

Image preprocessing was implemented on both the images to improve the quality
and interpretability

2Extraction model was implemented on the scenes to get the 1 sq km sampling

an area as decided to process with in the buffer zone of 5 kilometer both of the

railway track from Sealdah to Maldah at the location of Bardhaman station to get the

surroundings bird's eye view.
The sampling location extends from North 23° 14" 55.398" to North 23° 14’ 25.670" and
East 87° 52" 09.921" to East 87° 52" 42.268" .
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The given area extends from North 23° 12’ 11” to North 23°17" 09” and East 87°55" 07"
to East 87° 49" 44", The area of interest is shown below:

Google Images 78 sq km
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Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those

values of particular location-
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Year 2000 Year 2010
o [FAk /EES DAY & oo 7 wn® [BFOk /EES D

Fig.80

81



As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
features. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital
interpreted result.

Vectorization layer

Fig.81
So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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The implementation of the visual image interpretation technique, the areas having proper
land use differentiation had been delineated. Areas are shown below:

Google Image 78 sq km Land Use and land cover Map

Year 2000

g BTS00 B753M" ot . feli g &7 51000 875200 anﬂ‘: N
h ; ; ? o ; = ot
R N, g S
g Sy g
\\\s} >~

NSRS R
Y SN S 5]
5 §§ SRR \\ 5

SO |
i) \z\}\\\\\\\
R R
ey \\!.\ OB

4 SRR
g RS \}55

JOFTEE

0021
T
0021

a7+ srston 750" 57530 7 S0 a7 s

Year 2010

700"

Tond.
i
I ey
o agnetmun

— T

s grsion” 7S FrsEm” sk 7SR

FZRE oy U S

Land Use and land cover - Bardhaman

60

5o +
E a0 7
= 30 7 W 2010
3 -
= 20 y = 2000

10 7~

i — e
o = -
Road Rail Settlement Agricultural Waterbody
Land

Fig.82 83



e In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

e During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

e From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it’s not healthy to create an
industry in this particular area. There must have some social and political issues.

e Major criterion for industrial development is communication system. In this area
we can observe that Highway and Railway tracks are passing almost centre
portion of this area.

FCC Classification

Year 2000 Year 2010
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Fig.83
As we compare the FCC Classification image data of the desired area between the year
2000 and 2010 we can clearly see that the agricultural land has decreased to some extent

due to the significant increase in settlement area and the decrease of water bodies. Also
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though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.

Probable Industrial Zone
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From this map we can clearly visualize that these two probable zones are ideal for

industrial due to proper communication and availability of water. Areas of these
prospective zones are 0.40 sq.km and 0.51 sq.km receptively. Due to good
communication network and availability of water resource most of the areas are densely
populated and prosperity of agricultural growth are very high. So only these identified

zones are feasible for industrial within our region of interest.
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Communication Map

Year 2000 Year 2010
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Fig.85
From this above two maps we can interpret that the communication system has been

drastically change from year 2000 to year 2010 due to increase in population. So
probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.
Considering all these factors, the actual suggested area for industrial has shown below:

Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial
suitability had not been considered. The zones, which had been delineated as prospective
area, should be verified using the field data. So, the delineated zones are the probable
prospective area.

So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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At the other hand same images have been used for digital image classification. The study

area has been passed through hybrid classification technique, where the unsupervised

87



classification has been followed by supervised classification method and finally the
spurious classes were deliberately merged to get the intended result.

Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have

tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion

So, the procedural steps with the rigorous interpretation with both visual and digital
technique for the study area between the years 2000 and 2010 this can be clearly
interpreted that the ‘Open Land' has decreased to huge extent due to the significant
increase in ‘built-up’ area and the decrease of water bodies is quite obvious. As this zone
belongs to one of the important industrial cities of West Bengal naturally the population

has dramatically increased during last 10 years.

Land use and Land cover - Changing Pattern

Year 2000 Year 2010
] oo;\,vm%wu:l ]
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So, spatial dynamics has dramatically changed during last 10 years where the population
change is quite significant in the quest of earning and lively hood. Naturally there is
notable increase in small scale industry to the circumferences of this sampling study area.
The sampling area does not reveal agricultural as one of the prime land use type, as this is
the surrounding of Bardhaman station but study of adjacent areas confirm that
agricultural land is the prime land use type in these areas. The land is fertile and used
for 2 or even 3 times crop cultivation. So in the near future, agro-based industries might

get a boom in this zone.

90



Land Use and land cover Map
Chanchai Railway Station (Bardhaman, West Bengal)
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Fig.90
At Chanchai Railway Station, there is increase in settlement, water body, vacant land,

natural vegetation and others and decrease is noticed in agricultural field in the year

2013 compared to 2003.
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Land Use and land cover Map
Guskara Railway Station (Bardhaman, West Bengal)
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Fig.91
At Guskara Railway Station, there is increase in settlement, water body, vacant land,

natural vegetation and others and decrease is noticed in agricultural field in the year

2013 compared to 2003.
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"R.S and G.1.S application in spatial dynamics of agriculture and industry
along Sealdah-Maldah Transact, West Bengal"'

Sampling Zone: Bolpur and its Surrounding areas ,Birbhum District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of agriculture and industry in the selected specified study area and its surroundings in
Bolpur, Birbhum District. Various satellite image data were analyzed within a digital
image processing system to provide up-to-date information of the whole area. The
extracted information from remotely sensed data was then integrated with visually
interpreted information and field inputs in a GIS to create a comprehensive spatial
database. This permitted the integration of several layers of information with the

remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:

e Landsat satellite image having 28.5 meter spatial resolution.
e [RS Cartosat multispectral satellite image having 5 meter spatial
resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data

for interpretation.
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Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing

platform were used in the present study.

Workflow:

Satellite Images were imported in a project file within TNTmips Pro platform.

The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sampling area to

maintain the geometric area and shape accuracy.

The sampling location extends from North 23°39'14.563” to North 23°39’
44.192" and East 87°41'39.356 " to East 87°42'11.705".

As per the present scope of study to meet the temporal data requisite two different

year data has been collected.

Image preprocessing was implemented on both the images to improve the quality

and interpretability

Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Bolpur station to get the

surroundings bird’s eye view.
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The sampling location extends from North 23° 39'14.563" to North 23°39" 44.192" and
East 87°41'39.356 " to East 87° 42'11.705" .

Google Images 1 sq Km

Year 2000 Year 2010
S ATELLITE IMAGE OF 15q K SAMPLING AREA& , BOLFUR 45 CENTRE LOCATIO $ ATELLITE IMAGE OF 15¢.Km SAMPLING AREA , BOLPUR AS CENTRE LOCATION
YE AR 2000 SCALE 1:2000 ] YE AR 2010 SCALE 1:3000 i
L o/ L
B87° 41' 40" ) ' 41" 50" B87° 42' 10" 87°41' 4 87°42'10"
23" 39'40" 23° 39'40 23° 39" 40" 4 23°39'40"
23° 39'30" s 23° 39'30 23° 39" 30" ¥ 23°39'30
23° 39'20" =r23° 39'20 23°39' 20" 37 39" 20
B87° 41' 40" B87° 41'50" B87°42' 10" 87" 42'10"
w [ 0 2 e gm Fig . 9 3 w [ X0 ); e gm
SCALE SCALE

The given area extends from North 23°37'01" to North 23°41'57" and East 87°39'13" to

East 87°44'37" . The area of interest is shown below:
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As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
feature. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital
interpreted result.

Vectorization layer

Fig.96

With the implementation of the visual image interpretation technique, the areas having

proper land use differentiation has been delineated. Areas are shown below:
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Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the

zones of interest-
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In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new

industrial infrastructure for project in backward areas.

During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to

demarcate the land which can be acquired for industrial.

From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an

industry in this particular area. There must have some social and political issues.

Major criteria for industrial development is communication condition. In this area
we can observed that Highway and Railway tracks are passing almost centre
portion of this are.

FCC Classification

Year 2000 Year 2010
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As we compare the FCC Classification image data of the desired area between the year
2000 and 2010 we can clearly see that the Agricultural land has decreased to some extent
due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small

scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.
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From this map we can clearly visualize that these two probable zones are ideal for
industrial due to proper communication and availability of water. Areas of this
prospective zone is 1.79 km. This is more healthy for built up an industrial zone. Due to
good communication network and availability of water resource most of the areas are
densely populated and prosperity of agricultural growth are very high. So only this

identified zone are feasible for industrial within our region of interest.
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Communication Map

Year 2000 Year 2010
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From this above two maps we can interpret that the communication system has been

drastically change from year 2000 to year 2010 due to increase in population. So
probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.
Considering all these factors, the actual suggested area for industrial has shown below:

Actual prospective Industrial area

-

@ _
/§/ &
%& SN
Q

&

‘.m.IIP.ZE
#O0TFET

HII!‘E‘E.EZ HIII.I?I'.EE
WO ET

T
WO08E LT

..II‘BIZ,EE
T
WwI0EEET

[ i

[ e

[ et Prospective e,
s arm gralon s 874300" Frason”

Conclusion: In the present status of study all the parameters related to industrial

suitability had not been considered. The zones, which had been delineated as prospective
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area, should be verified using the field data. So, the delineated zones are the probable

prospective area.
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At the other hand same images have been used for digital image classification. The study
area has been passed through hybrid classification technique, where the unsupervised
classification has been followed by supervised classification method and finally the

spurious classes were deliberately merged to get the intended result.
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Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have

tried to use A4 page where maps were fitted with 1:8000 scale.
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Interpretation and discussion
So, the procedural steps with the rigorous interpretation with both visual and digital

technique for the study area between the years 2000 and 2010 this can be clearly
interpreted that the ‘Open Land' and ‘Open Scurb' has decreased due to the significant
increase in ‘settlement’ area. As this zone belongs to the one of the impotent cultural city
of Birbhum district, naturally the population increased during last 10 years. The another
importance of this sampling zone is the presence of Santinikatan/Bisva Bharati
University which primarily leads to increase in population presser surrounding Bolpur.
The sampling zone is strictly restricted with in the 1 sq. km keeping Bolpur Station in
center so no agricultural land is visible with in this sampling zone but as per the
observation of this field agricultural land has been decreased surrounding the station
periphery to accommodate the population pressure but agricultural practice has been
improved to its quality with increasing productivity.

Land use and Land cover - Changing Pattern
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Fig.104

Especially this sampling zone has not been traced with any industry and the location is
popular for its pleasant environment. As a part of suggestion and future planning this
zone can be viable of small scale industry to improve the lively hood of the people which

will lead to development of employment opportunity.
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Land Use and land cover Map
Sainthia Railway Station (Birbhum, West Bengal)
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At Sainthia Railway Station, there is increase in settlement, water body, vacant land,

natural vegetation and others and decrease is noticed in agricultural field in the year

2013 compared to 2003.
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Land Use and land cover Map
Chatra Railway Station (Birbhum, West Bengal)
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At Chatra Railway Station, there is increase in settlement, water body, vacant land,
natural vegetation and others and decrease is noticed in agricultural field in the year

2013 compared to 2003.
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Land Use and land cover Map
Bonidanga Railway Station (Jharkhand)
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At Bonidanga Railway Station, there is increase in settlement, water body, vacant land,

natural vegetation and others and decrease is noticed in agricultural field in the year

2013 compared to 2003.
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Case Study: C

National Highway (NH-34) runs through Barasat, Pramanic,
Bethuadahari, Sargachhi , Jangipur and PTS Bus Stop etc.
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"R.S and G.1.S application in spatial dynamics of agriculture and industry
along Sealdah-Maldah Transact, West Bengal"

Sampling Zone: Fatehpur and its Surrounding areas, North 24 Parganas District, WB
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings in
Fatehpur, South 24 Parganas District. Various satellite image data were analyzed
within a digital image processing system to provide up-to-date information of the
whole area. The extracted information from remotely sensed data was then integrated
with visually interpreted information and field inputs in a GIS to create a
comprehensive spatial database. This permitted the integration of several layers of

information with the remotely sensed data in both temporal and spatial dimensions.

Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and

interpretation.

Data Available: The following data were used for this project work:
e Landsat satellite image having 28.5 meter spatial resolution.
e [RS Cartosat multispectral satellite image having 5 meter spatial
resolution.
e Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data
for interpretation.
Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing

platform were used in the present study.
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Duration: This study took almost 90 days for various analysis and interpretation.

Workflow:

Satellite Images were imported in a project file within TNTmips Pro platform.
The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sampling area to
maintain the geometric area and shape accuracy.

The sampling location extends from North 24°04'29.367" to North 24° 04’ 58.950
" and East 87°43' 17.867 " to East 87°43'50.273" .

As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

Image preprocessing was implemented on both the images to improve the quality
and interpretability

Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Fatehpur station to get the

surroundings bird’s eye view.
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Google Images 1 sq Km

Year 2000 Year 2010
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The given area extends from North 24° 02" 16" to North 24° 07" 11" and East 87° 46’
15" to East 87°40" 52" . The area of interest is shown below:
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The study area is about 78.51sq.km.
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As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
feature. The platform used through-out the process flow is a topology inbuilt system
where we have achieved the optimum vector statistics for further comparison with digital
interpreted result.

Vectorization layer

Fig.112

The implementation of the visual image interpretation technique, the areas having proper

land use differentiation had been delineated. Areas are shown below:
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Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the

zones of interest-
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e In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

e During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

e From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an
industry in this particular area. There must have some social and political issues.

e Major criteria for industrial development is communication condition. In this area
we can observed that Highway and Railway tracks are passing almost centre
portion of this area

FCC Classification
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As we compare the FCC Classification image data of the desired area between the year

2000 and 2010 we can clearly see that the Agricultural land has decreased to some extent
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due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.

Probable Industrial Zone
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From this map we can clearly visualize that these two probable zones are ideal for
industrial due to proper communication and availability of water. Areas of these
prospective zones are 1.10 sq.km and 0.65 sq.km receptively. These two zones are under
fallow land area, so it can’t be hamper the agricultural growth of this particular area. Due
to good communication network and availability of water resource most of the areas are
densely populated and prosperity of agricultural growth are very high. So only these

identified zones are feasible for industrial within our region of interest.
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Communication Map
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From this above two maps we can interpret that the communication system has been

drastically change from year 2000 to year 2010 due to increase in population. So

probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.

Considering all these factors, the actual suggested area for industrial has shown below:

Actual prospective Area
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Conclusion: In the present status of study all the parameters related to industrial
suitability had not been considered. The zones, which had been delineated as prospective
area, should be verified using the field data. So, the delineated zones are the probable
prospective area.

So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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At the other hand same images have been used for digital image classification. The study
area has been passed through hybrid classification technique, where the unsupervised
classification has been followed by supervised classification method and finally the

spurious classes were deliberately merged to get the intended result.
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Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have

tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion
The sampling zone belongs to the surrounding of railway station of Fatehpur, South 24

Parganas is mostly occupied by settlement area, agriculture land and water body. For last
ten years there is nothing to notice in terms of land use change except increase of
population rather settlement area. As the area dominating with agricultural land
observation is in terms of agricultural practice with increasing awareness program for

increasing the productivity. No industry is traced within this sampling zone.

Land use and Land cover - Changing Pattern

Year 2000 Year 2010
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So, the spatial dynamics with this buffer zone can be depicted as increase in settlement,
decrease in water body and change in agricultural practice. As a priority land use this is

an agricultural zone where agro based industry can be developed.
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Land Use and land cover Map
Pramanic Bus Stop (North 24 Parganas, West Bengal)
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At Pramanic Bus Stop, there is increase in settlement, water body, vacant land, natural
vegetation and others and decrease is noticed in agricultural field in the year 2013

compared to 2003.
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Land Use and land cover Map
Bethuadahari Bus Stop (Nadia, West Bengal)
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At Bethuadahari bus stop, there is increase in settlement, water body, vacant land, natural
vegetation and others and decrease is noticed in agricultural field in the year 2013
compared to 2003.
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"R.S and G.1.S application in spatial dynamics of agriculture and industry

along Sealdah-Maldah Transact, West Bengal"

Sampling Zone: Tildanga and its Surrounding areas, Murshidabad District, WB

ot

. s
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Objective: Economic development and population growth have triggered rapid
changes to Earth’s land cover over the last two centuries, and there is every indication
that the pace of these changes will accelerate in the future. The present study shows the
utility of remote sensing techniques integrated with GIS to study the spatial dynamics
of Agriculture and Industry in the selected specified study area and its surroundings in
Tildanga, Murshidabad District. Various satellite image data were analyzed within a
digital image processing system to provide up-to-date information of the whole area.
The extracted information from remotely sensed data was then integrated with visually
interpreted information and field inputs in a GIS to create a comprehensive spatial
database. This permitted the integration of several layers of information with the
remotely sensed data in both temporal and spatial dimensions.
Background: Remote sensing technology has been recognized as a useful means of
supplying up to date information and have the potential to respond to the growing and
urgent demand for timely and accurate land cover information over large areas. In the
recent past, land cover mapping from satellites has come of age, Through research on
various issues regarding data pre-processing, classification and accuracy assessment,
new and unique data / land cover products are being generated which could not be
produced by earlier techniques. Various data set of the area were used for interpreting
and unifying them within GIS and Image Processing environment for analysis and
interpretation.
Data Available: The following data were used for this project work:

e Landsat satellite image having 28.5 meter spatial resolution.

e IRS Cartosat multispectral satellite image having 5 meter spatial

resolution.
¢ Digital Globe high resolution image (0.5m) from Open Source Google
Earth repository for Visual interpretation and as a supplementary data
for interpretation.

Software Used: TNTmips Pro 2014, the integrated GIS and Image Processing
platform were used in the present study.

Duration: This study took almost 90 days for various analysis and interpretation.
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Workflow:

Satellite Images were imported in a project file within TNTmips Pro platform.
The Images were geometrically rectified with the GCP by using Geographic co-
ordinate system and World Geodetic System 1984 (WGS 84) as Datum. Affine
transformation model has been deliberately selected for this sampling area to
maintain the geometric area and shape accuracy.

The sampling location extends from North 24°46'55.651" to North 24°47’
28.192" and East 87°52' 06.627 " to East 87°52" 42.257" .

As per the present scope of study to meet the temporal data requisite two different
year data has been collected.

Image preprocessing was implemented on both the images to improve the quality
and interpretability

Extraction model was implemented on the scenes to get the 1 sq km sampling area
as decided to process with in the buffer zone of 5 kilometer both of the railway
track from Sealdah to Maldah at the location of Tildanga station to get the

surroundings bird’s eye view.
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Google images 1sq km
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The given area extends from North 24°44'45" to North 24°49'38" and East §7°55'06" to

East 87°49'42". The area of interest is shown below:

Google Images 78.51sq.km
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Once we have the processed image for both the years the remarkable change between
reflectance values were quite obvious study though this factor is highly dependent on the
solar illumination of that particular time and date. Here is a comparative diagram of those
values of particular location-

RGB values
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Fig.126

As a part of visual interpretation the important land-cover patterns have been delineated
by using manual vectorization followed by building of topology between the spatial
features. The platform used through-out the process flow is a topology inbuilt system
where no we have achieved the optimum vector statistics for further comparison with
digital interpreted result.

Vectorization Map

Fig.127
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Google Image 78.51 sq km Land Use and land cover Map
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Factors Considered: Following factors were taken into consideration for delineating the
zones of interest-

e In order to create a balanced and sustainable industrial growth in any zone and
maximize use of uncultivable land in any area, it is felt that some parts of this
zone can be identified as industrial growth poles, because of such factors such as
availability of non-agricultural land, historical industrial presence and availability
of good infrastructure. This will mean optimal use of the existing industrial
infrastructure and up gradation of infrastructure where required and create new
industrial infrastructure for project in backward areas.

e During land use classification habitation, vegetation and open land areas have
been merged into a single category as in this scope of study we are trying to
demarcate the land which can be acquired for industrial.

e From the observation of study area, most of the area covered by agricultural land.
So there is high prospect in producing crop. Then it's not healthy to create an
industry in this particular area. There must have some social and political issues.

e Major criteria for industrial development is communication condition. In this area
we can observed that Highway and Railway tracks are passing almost centre
portion of this area

FCC Classification

Year 2000 Year 2010
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As we compare the FCC Classification image data of the desired area between the year
2000 and 2010 we can clearly see that the agricultural land_has decreased to some extent
due to the significant increase in settlement area and the decrease of water bodies. Also
though there is potential industrial zones scattered throughout the aforementioned area,
but scattered area are not healthy for built up a proper industrial zone. At least 1sq. km.
continuous area is feasible for actual industrial zonation. So here setting up large or small
scale factories may not be viable.

Another issue is rises up with settlement area. Here we can observe that, in the year 2010,
the percentage of population is very much higher than the year 2000. So the scope of
industrial is not possible in this heavy population zone, so pollution issues are arise.

In the next map the potential industrial zones are depicted for the area of interest.

Probable Industrial Zone
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From this map we can clearly visualize that these two probable zones are ideal for
industrial due to proper communication and availability of water. Areas of these
prospective zones are 0.75 sq.km. and 0.76 sq.km. receptively. These two zones are under
fallow land area, so it can’t be hamper the agricultural growth of this particular area. Due

to good communication network and availability of water resource most of the areas are
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densely populated and prosperity of agricultural growth are very high. So only these
identified zones are feasible for industrial within our region of interest.

Communication Map
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From this above two maps we can interpret that the communication system has been
drastically change from year 2000 to year 2010 due to increase in population. So
probability of industrial is maximum in this zone.

In spite of other social issues it can be concluded that this zone is superior for industrial.

Considering all these factors, the actual suggested area for industrial has shown below:
Actual prospective Industrial area
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Conclusion: In the present status of study all the parameters related to industrial
suitability had not been considered. The zones, which had been delineated as prospective
area, should be verified using the field data. So, the delineated zones are the probable
prospective area.

So using the same manual interpretation technique both the images were visually

classified to get the spatial changes between the years-
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At the other hand same images have been used for digital image classification. The study

area has been passed through hybrid classification technique, where the unsupervised

classification has been followed by supervised classification method and finally the

spurious classes were deliberately merged to get the intended result.

Google Image 1 sq km Land Use and land cover Map
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Cartographical map preparation with suitable scale. Throughout the mapping we have
tried to use A4 page where maps were fitted with 1:8000 scale.

Interpretation and discussion

So, the procedural steps with the rigorous interpretation with both visual and digital
technique for the study area between the years 2000 and 2010 this can be clearly
interpreted that the ‘Open Land' and ‘Open Scrub'has decreased to huge extent due to the
significant increase in ‘settlement’ area. As this zone is belongs to the one of the famous
city of Murshidabad district, naturally the population is dramatically increased during last
10 years.

Land use and Land cover - Changing Pattern
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hen@ FARSEELDA #o o »@ OAR SREIDA -~ ~

S ERTS25191 N24AT LTS Pt

I#7E8r5219.66 N 24 a7 1038
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So, spatial dynamics has dramatically changed during last 10 years where the population
change is quite significant in the quest of earning and lively hood. Naturally there is
notable increase in small scale industries to the circumferences of this sampling study
area. Time series study shows that, agricultural land is still prime landcover type in this
zone. Major socio-economy component is based on cultivation. Immediate consequence
of which is the boom in the agro-based industries. Also extension of road networks in the

local habitat ensures the overall development in livelihood
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Land Use and land cover Map
Sargachhi Bus Stop (Murshidabad, West Bengal)

SargachhiBus Stop -land cover and land use (2013 and 2003)
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Fig.136
At Sargachhi bus stop, there is increase in settlement and others and decrease is noticed

in agricultural field, vacant land, natural vegetation in the year 2013 compared to 2003.
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Land Use and land cover Map
Jangipur Bus Stop (Murshidabad, West Bengal)
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Fig.137

At Jangipur bus stop, there is increase in settlement and others and decrease is noticed in

agricultural field vacant land, natural vegetation in the year 2013 compared to 2003.
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Land Use and land cover Map
PTS Bus Stop (Maldah, West Bengal)
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Fig.138

At PTS bus stop, there is increase in settlement and others and decrease is noticed in

vacant land, natural vegetation in the year 2013 compared to 2003.
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CHAPTER 3: Conclusion

The research work deals with the utilization of land particularly for agricultural and
industrial activities in the southern districts of West Bengal with the help of Remote
Sensing and Geographical Information System. The braided Sealdah-Maldah Transact
within the study area exhibits differential rate of changes in agriculture and industry
during eleven years (2003-2013). The study is confined to seven sample areas namely
Sealdah, Tribeni, Nabadwip, Salar, Azimgang, Nimta, Old Maldah, along Sealdah-
Maldah Railway Line via Nabadwip.

The study is confined to six sample areas namely Begampur, Chanchai, Guskara,
Sainthia, Chatra, Bonidanga, along Sealdah-Maldah Railway Line via Bardhaman. The
study is confined to five sample areas namely PTS, Jangipur, Sargachhi, Bethuadahar,
Pramanic, along Sealdah-Maldah National Highway (NH-34). The present work using
Remote Sensing and Geographical Information System with multi-date Google images
data has revealed sharp changes in agriculture and industry land form in recent years
resulting in considerable increased of inhabited land type. Research study has been made
to analyze the 1 sq.km. and % sq.km. share of land-use in the sample study areas. It is
observed that in general the Sealdah-Maldah Transact has developed on both the sides
throughout its except at few sites.

A comparative study has been made to analyze the different percentage share of land-use

in the sample study areas from the following tables:
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Table 6 - Land use in the sample study areas- along Sealdah — Maldah Eastern
Railway via Nabadwip
(Unit in sq.km)

Sample Year | Settleme Water Agricultu Vacant Industria Natural Gan Railway Others Total
Study nts body ral Field Land 1 Area Vegetatio ga Station Area
Area n Rive (SED) (Area in

r sq.km)
1. Sealdah 2003 | 0.228668 | 0.0078322 XX 0.019004 XX 0.1460430 XX 0.1060430 | 0.34038 1
066 8 368 (0%) 68 (0%) 68 1629
(27%) (1%) (0%) (2%) (17%) (13%) (40%) (100%)
2013 | 0.298668 | 0.0078322 XX 0.014004 XX 0.1960705 XX 0.1460430 | 0.37738 1
066 8 (0%) 368 (0%) 89 (0%) 68 1629 (100%)
(29%) (1%) (1%) (19%) (14%) (36%)
2. Tribeni | 2003 | 0.100958 | 0.0993759 | 0.0145164 | 0.033102 | 0.0235718 | 0.1702469 | 0.019 | 0.1460430 | 0.60111 1
247 27 7 427 28 18 0101 68 5634
(8%) (8%) (1%) (3%) (2%) (14%) 55 (12%) (50%) (100%)
2%)
2013 | 0.145958 | 0.1113759 | 0.0145164 | 0.043102 | 0.0235718 | 0.0972469 | 0.019 | 0.0041023 | 0.54111 1
247 27 7 427 28 18 0101 95 5634
(15%) (11%) (2%) (4%) (2%) (10%) 55 (0%) (54%) (100%)
(2%)
3.Nabadwip | 2003 | 0.080071 | 0.0485350 | 0.0359819 | 0.100074 XX 0.5017262 XX 0.0074979 | 0.27001 1
99 03 95 775 (0%) 24 (0%) 02 21 (100%)
(8%) (5%) (3%) (9%) (48%) (1%) (26%)
2013 | 0.095071 | 0.0485350 | 0.0359819 | 0.133374 XX 0.4397262 XX 0.0074979 | 0.23981 1
99 03 95 775 (0%) 24 (0%) 02 21 (100%)
(9%) (5%) (4%) (13%) (44%) (1%) (24%)
4. Salar 2003 | 0.040101 | 0.0600424 | 0.7146944 | 0.065885 XX 0.1113632 XX 0.0016580 | 0.17036 1
239 82 06 488 (0%) 51 (0%) 06 5128 (100%)
(3%) (5%) (61%) (6%) (10%) (0%) (15%)
2013 | 0.050191 | 0.0578424 | 0.4046944 | 0.071885 XX 0.1193632 XX 0.0016580 | 0.29436 1
239 82 06 488 (0%) 51 (0%) 06 5128 (100%)
(5%) (6%) (41%) (7%) (12%) (0%) (29%)
2003 | 0.021748 | 0.0076605 | 0.2352484 | 0.017347 XX 0.3981319 | 0.020 | 0.0200198 | 0.30100 1
5. 831 (1%) 09 409 7 0198 51 1
Azimgang (2%) (23%) (2%) (0%) (39%) 51 (2%) (29%) (100%)
(2%)
2013 | 0.036748 | 0.0076605 | 0.3352484 | 0.027347 XX 0.2481319 | 0.020 | 0.0037218 | 0.32112 1
831 (1%) 09 409 7 0198 01 1
(4%) (33%) (3%) (0%) (25%) 51 (0%) (32%) (100%)
(2%)
6. Nimta 2003 | 0.040129 | 0.0238056 | 0.0450481 | 0.075094 XX 0.7501365 XX 0.0022616 | 0.10552 1
389 74 5 88 (0%) 46 (0%) 74 4 (100%)
(4%) 2%) (5%) (7%) (72%) (0%) (10%)
2013 | 0.059129 | 0.0238056 | 0.0450481 | 0.072094 XX 0.6921365 XX 0.0022616 | 0.10552 1
389 74 5 88 (0%) 46 (0%) 74 4
(4%) 2%) (5%) (7%) (69%) (0%) (11%) (100%)
(6%)
7.01d 2003 | 0.020086 | 0.1421000 | 0.2601001 | 0.070001 XX 0.4201100 0.0056981 | 0.15110 1
Maldah 025 74 1 15 (0%) 28 XX 51 47
(2%) (13%) (24%) (7%) (39%) (0%) (1%) (14%) (100%)
2013 | 0.023786 | 0.1222668 | 0.2401002 | 0.082691 XX 0.3831523 0.0056981 | 0.14230 1
025 74 22 656 (0%) 28 XX 51 47
3%) (12%) (24%) (8%) (38%) (0%) (1%) (14%) (100%)
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Land Use and land cover Sample Area (Sealdah-Maldah Transact)

Sealdah Railway Station Tribeni Railway Station

Nabadwip Railway Station

Year 2003 . Year 2013
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Land Use and land cover Sample Area (Sealdah-Maldah Transact)
It is quite evident from Table-6 that Agricultural field occupies 41 percent (reducing from
6 percent -2003) of the total study area of Salar while it is 33 percent (increasing from 23
percent -2003) for Azimgang and 24 percent for Old Maldah. It is amazing that Tribeni
alone contains only 2 percent of the total study area for industries. Nimta ranks alone first
(69 percent ) in natural vegetation coverage followed by Nabadwip (44percent ),0ld
Maldah(38percent ), Azimgang (25 percent ) , Sealdah (19 percent ), Salar (12 percent
), Tribeni (10 percent ). Old Maldah contains water bodies amounting to 12 percent of the
total study area while Tribeni comes next (11 percent) followed by Salar (6 percent),
Nabadwip (5 percent) and Nimta (2 percent). In the study area Ganga —Bhagirathi river
flows through Tribeni and Azimgang. 29 percent of the total study area of Sealdah is
devoted to settlements followed by Tribeni (15 percent), Nabadwip (9 percent), Salar (5
percent ), Azimgang (4 percent ), Nimta (4 percent ) and old Maldah (3 percent ).
Railway cover 14 percent and 12 percent of the total study area of Sealdah and Tribeni
respectively while it is 2 percent for Azimgang 1 percent for Nabadwip and 1 percent for
Old Maldah Nabadwip tops the list (13 percent ) in vacant land cover followed by Old
Maldah (8 percent ), Salar (7 percent ), Nimta ( 7 percent ), Tribeni (4 percent ),
Azimgang (3 percent ) and Sealdah (1 percent ). The analysis (2013) shows that no
remarkable change in land use and land cover has taken place in the study area during

2003-2013.
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Table 7- Land use in the sample study areas- along Sealdah — Maldah Eastern
Railway via Bardhaman

(Unit in sq.km)
Sample Year | Settleme Water Agricultu Vacant Industria Natural Gan Railway Others Total
Study nts body ral Field Land 1 Area Vegetatio ga Station Area
Area n Rive (SED) (Area
r in
sq.km)
1.Begampur | 2003 | 0.073011 | 0.1200250 | 0.0671010 | 0.068103 XX 0.6036821 XX 0.0053957 | 0.06314 1
521 3007 0019 686 (0%) 52 (0%) 7 015
(7%) (12%) (7%) (7%) (60%) (1%) (6%) (100%)
2013 | 0.083027 | 0.0940253 | 0.0709013 | 0.079827 XX 0.6036821 XX 0.0053957 | 0.06314 1
509 39 98 687 (0%) 52 (0%) 7 015
(8%) (10%) (7%) (8%) (60%) (1%) (6%) (100%)
2003 | 0.019927 | 0.0685098 | 0.6318802 | 0.048671 XX 0.1820007 XX 0.0044126 | 0.05314 1
2.Chanchai 995 04 21 824 (0%) (18%) (0%) 31 0145
(2%) (7%) (63%) (5%) (0%) (5%) (100%)
2013 | 0.023727 | 0.0655091 | 0.6318802 | 0.048671 XX 0.1726587 XX 0.0044126 | 0.05314 1
395 04 21 824 (0%) (17%) (0%) 31 0145
(2%) (7%) (63%) (5%) (1%) (5%) (100%)
3.Guskara 2003 | 0.089270 | 0.0940253 | 0.3480241 | 0.086313 | 0.0598191 | 0.2890873 XX 0.0128982 | 0.02255 1
82 39 86 1 91 82 (0%) 16 17
(9%) (9%) (35%) (9%) (6%) (29%) (1%) (2%)
(100%)
2013 | 0.101280 | 0.0940253 | 0.3480241 | 0.074313 | 0.0598191 | 0.2890873 XX 0.0128982 | 0.02055 1
827 39 86 158 91 82 (0%) 16 17
(10%) (9%) (35%) (8%) (6%) (29%) (1%) (2%) (100%)
4.Sainthia 2003 | 0.197662 | 0.0510575 | 0.0071077 | 0.073249 | 0.0747546 | 0.4497895 XX 0.0128982 | 0.14140 1
1 (5%) 64 7 03 19 (0%) 16 015
(1%) (7%) (7%) (45%) (1%) (14%) (100%)
(20%)
2013 | 0.237662 | 0.0540575 | 0.0071877 | 0.070249 | 0.0747546 | 0.4117895 XX 0.0128982 | 0.13140 1
448 43 64 761 03 19 (0%) 16 015 (100%)
(24%) (5%) (1%) (7%) (8%) (41%) (1%) (13%)
2003 | 0.014644 | 0.0270603 | 0.8870433 | 0.017252 | 0.0016779 | 0.1107717 XX 0.0128982 | 0.01055 1
5.Chatra 397 19 44 35 16 58 (0%) 16 17 (100%)
(1%) (3%) (82%) (2%) (0%) (10%) (1%) (1%)
2013 | 0.034644 | 0.0250603 | 0.7870433 | 0.017252 | 0.0017779 | 0.1107717 XX 0.0128982 | 0.01055 1
397 19 44 35 16 58 (0%) 16 17 (100%)
(3%) (3%) (79%) (2%) (0%) (11%) (1%) (1%)
6. Bonidanga | 2003 | 0.010145 | 0.0161160 | 0.9453806 0.0199 XX 0.0099 XX 0.0028892 | 0.00242 1
(1%) 6 9 (1.5%) (0%) (1%) (0%) 18 (0.5%) | (100%)
(1.5%) (94%) (0.5%)
2013 | 0.009110 | 0.0161160 | 0.9453806 0.0199 XX 0.0099 XX 0.0028892 | 0.00242 1
2 6 9 (1.5%) (0%) (1%) (0%) 18 (0.5%) | (100%)
(1%) (1.5%) (94%) (0.5%)
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Land Use and land cover Sample Area (Sealdah-Maldah Transact)

Begampur Railway Station Chanchai Railway Station

Guskara Railway Station
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Fig. 140

It is clear form table -7 that agricultural field accounts for 94 percent of the total study
area of Bonidanga while it is 79 percent for Chatra ,63 percent for Chanchai , 35
percent for Guskara, 7 percent for Begampur and 1 percent for Sainthia . Sainthia and
Guskara have 8 percent and 6 percent of the total area under Industries respectively
Begampur tops (60 percent) the list in natural vegetation coverage followed by Sainthia
(41 percent) , Guskara (29 percent) , Chanchai (17 percent) ,Chatra (11 percent) and
Bonidanga (1 percent) Begampur contains water bodies amounting to 10 percent of the

total study area while Guskara comes next (9 percent) followed by Chanchai (7 percent)
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,Sainthia (5 percent) ,Chatra (3 percent) and Bonidanga (1.5 percent) . 24 percent of the
total study area of Sainthia is devoted to settlements followed by Guskara (10 percent),
Begampur (8 percent), Chatra (3 percent) ,Chanchai (2 percent) and Bonidanga (1
percent) .Most of the sample stations have 1 percent of their area with railway cover .
Begampur (8 percent) and Guskara (8 percent) rank first in vacant land cover followed by
Sainthia (7 percent) Chanchai (5 percent),Chatra (2 percent) and Bonidanga (1.5
percent) From the analysis (2013) it may be noted that the change in land use and land
cover during 2003-2013 is apparently very meagre.
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Table 8- Land use in the sample study areas- along National Highway 34 (NH-34).

(Unit in sq.km)
Sample Year | Settleme Water Agricultu Vacant Industria Natural Gan Others Total
Study nts body ral Field Land 1 Area Vegetatio ga Area
Area n Rive (Area
r in
sq.km)
1. PTS 2003 0.08211 | 0.033425 | 0.4151827 | 0.151342 XX 0.201101 XX 0.13210 1
4620 216 2 501 (0%) 21 (0%) 3558 (100%)
(8%) (3%) (41%) (15%) (20%) (13%)
2013 0.10781 | 0.033425 | 0.4151827 | 0.132372 XX 0.1791012 XX 0.13210 1
4629 216 6 584 (0%) 54 (0%) 3558 (100%)
(11%) (3%) (42%) (13%) (18%) (13%)
2003 0.07277 | 0.035358 | 0.1871241 | 0.203012 XX 0.1716125 XX 0.33884 1
2. 1206 4 81 202 (0%) 41 (0%) 0887 (100%)
Jangipur (%) (3%) (19%) (20%) (17%) (34%)
2013 0.14269 | 0.035358 | 00.147871 | 0.183595 XX 0.1516424 XX 0.33884 1
1296 4 810 205 (15%) 0887
(14%) (4%) (18%) (0%) (0%) (34%) | (100%)
(15%)
3. 2003 0.08581 | 0.024245 | 0.5400430 | 0.037021 XX 0.1009901 XX 0.21228 1
Sargachhi 7007 07 01 012 (0%) 21 (0%) 15
(9%) (2%) (54%) 3%) (10%) (21%) | (100%)
2013 0.10281 | 0.024245 | 0.4966437 | 0.034121 XX 0.0998903 XX 0.24228 1
7667 07 02 673 (0%) 21 (0%) 1566
(10%) (3%) (50%) (3%) (10%) (24%) | (100%)
4. 2003 0.00339 XX 0.3070553 | 0.006393 XX 0.6646725 XX 0.01848 1
Bethuada 388 09 26 (0%) 76 (0%) 497
hari (0%) (0%) (31%) (1%) (66%) (2%) (100%)
2013 0.00339 XX 0.3070553 | 0.006393 XX 0.6646725 XX 0.01848 1
388 09 26 (0%) 76 497
(0%) (0%) (31%) (1%) (66%) (0%) (100%)
(2%)
2003 0.28003 | 0.026008 Xx 0.057010 XX 0.2085310 XX 0.44012 1
5. 103 19 (0%) 23 (0%) 1 (0%) 3231
Pramanic (28%) (2%) (6%) (21%) (43%) | (100%)
2013 0.33613 | 0.023358 0.056850 XX 0.1785357 XX 0.40512 1
2034 59 XX 43 (0%) 19 (0%) 3232
(34%) (2%) (0%) (6%) (18%) (40%) | (100%)
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Land Use and land cover Sample Area (Sealdah-Maldah Transact)

PTS Bus Stop Jangipur Bus Stop

Sargachhi Bus Stop Bethuadahari Bus Stop

—=

£l

i

it
P

3 pgniig FTHLET;

Pramanic Bus Stop

Year 2003 . Year 2013

Table -8 Shows that agricultural field amounts to 50 percent of the total study area of
Sargachhi while it is 44 percent for PTS, 31 percent for Bethuadahari and 15 percent for
Jangipur . Bethuadahari ranks first (66 percent) in natural vegetation coverage followed
by PTS (18 percent),Pramanic (18 percent) , Jangipur (15 percent) and Sargachhi (10
percent) . Jangipur contains water bodies amounting to 4 percent of the total study area
while PTS and Sargachhi come next (3 percent each ) followed by Pramanic (2 percent).

34 percent of the total study area of Pramanic is allotted to settlements followed by
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Jangipur (14 percent), PTS (11 percent) and Sargachhi (10 percent). Vacant land covers
18 percent of the total study area of Jangipur followed by PTS (13 percent), Pramanic (6
percent), Sargachhi (3 percent) and Bethuadahari (1 percent). Form the discussion (2013)
it is highlighted that settlements increased in all the sample sites during 2003-2013 while
change in land use and land cover took place at few sample stations during 2003-2013.

In the context of increasing population the Government of West Bengal has to seriously
considered the mechanism to monitor the changes in the use of land. The technologies
like Remote Sensing and GIS do provide a viable solution. The methodology should help
not only in monitoring such changes but also to help in formulating policies in this
regard. The spatial dynamics of agriculture and industry along Sealdah- Maldah transact
have been found out with Remote Sensing. Now this information have been placed in
GIS frame work which means administrative boundaries, road network, availability of
water, power and manpower etc. This part was done along with the intensive field work
in the selected study areas. The power of resolution plays an important role in identifying
the land use (agriculture and industry) properly and distinctly. The experience derived
from the case studies will help in developing a methodology for monitoring of
agriculturalization and industrialization in West Bengal. Such an attempt aims to be an
agricultural and industrial model for monitoring spatial dynamics not only in West

Bengal, but for the country as well.
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