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Abstract
The socio-economic development of the rural area in India mostly depends
upon the land resources. The information of land use / land cover in the form of maps,
images and statistical data is very essential for planning and update information of
natural resources is necessary for analysis for the land use planning of an area.
The present work used in techniques like remote sensing and GIS plays a
significant role in the analysis of land use / land cover change detection. Satellite data
is used to study temporal changes in land use/land cover analysis, change detection
and were performed to know the general trend of land utilization in the study area.
Visual interpretation of two satellite images like IRS-1C-LISS III (6 February 1997)
and IRS -Resourcesat-2-LISS III (12 February 2012) for determining land use land
cover categories, occupied for area, generation of data. The topic selected for the
present study is Niphad tahsil of Nashik district in Maharashtra. The absolute
geographical location of study area can be expressed as from 19º 55’ 38.37’ N to 20º
14’ 25.23’’N Latitude and 73º 53’ 46.01’’ E to 74º 20’ 45.55’’ E Longitudes, The
total geographical area of the tahsil is about 1056.14 Sq. Km. and occupies 6.80% of
the total area of the district.
The main objective of the present study is to perform land use/land cover and
change detection analysis, to find the trend of land utilization and ascertain the extant
pertaining to land use/land cover analysis and to prepare various thematic maps
portraying the landscape of the study area. Land use/land cover analysis confined to
second level classification and notified cultivated land, agricultural fallow, forest,
built up land, open scrub, barren land and waterbody were demarcated and delineated
on the basis of true color image. It has been observed that there are spatial and
temporal changes in land use.
KEYWORDS: Remote Sensing, GIS, Land Use / Land Cover, Change Detection,
etc.
1. Introduction:
Land is most important natural resource of a country and the best base for
agricultural production. Land is the most significant as by far the larger proportion of
inhabitants depend to carry out economic activities on it. Land use is presents that on
extremely complex pattern, falling into different types. The land use pattern which
emerges in any area is resulted in by human settlement and its development represents
due to the interaction of physical, histirical and socio-economic factors. (Umar 2013)
Land cover is defined as observed physical features on the Earth’s Surface.
When an economic function is added to it, it becomes Land Use. (FAO, 2005)
In the present study land use/land cover analysis has been worked out using
the manual of NRSA (National Remote Sensing Agency) in which two levels of
classification are suggested. First level of land use/land cover classification
incorporates broad categories of land use/land cover, whereas second level
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classification includes details of the same. The use of satellite data with two
dimension analysis, particularly of the aerial photographs, can help in land use land
cover analysis.
2. Study Area:
Niphad tahsil of Nashik district in Maharashtra state has been selected for the
study. Niphad tahsil covers southern part of the district. Climatologically, the study
area lies in the rain shadow zone of the Western Ghats and geomorphologically, it is
located in the Godavari river basin. An average annual rainfall for the tahsil is 481.7
mm and it lies in the core zone of the drought prone tahsil of Maharashtra.
Temperature begins to increase rapidly from the latter half of February. May is the
hottest month with the mean daily average maximum temperature at Niphad in 370 C.
The absolute geographical location of study area can be expressed as from 19º
55’ 38.37’ N to 20º 14’ 25.23’’N Latitude and 73º 53’ 46.01’’ E to 74º 20’ 45.55’’ E
Longitudes, The total geographical area of the tahsil is about 1056.14 Sq. Km.
According to the census of 1991, 2001 & 2011 population is 357270, 439842, and
493251 respectively. The density of population is about 467 persons per sq. km. The
tahsil comprises of 134 villages and two urban centers (Ozar & Lasalgaon). The
villages in the tahsil are grouped in to seven circles viz. Pimpalgaon, Ranwad,
Lasalgaon, Deogaon, Niphad, Chandori and Saikhede. The tahsil headquarter is at
Niphad, which is located at a distance of 40 Km from the district headquarter Nashik.
Administrative boundaries of Niphad tahsil are well defined by the boundaries of
Sinnar tahsil to the South, Chandwad tahsil to the North, Yeola tahsil to the East &
Nashik tahsil to the West. Dindori tahsil to the North West & Kopergaon tahsil to the
South East. (Fig No. 1)

3. Aims and Objectives:
The main purpose of the study is to bring out “Application of Remote
Sensing and GIS in Land Use/Land Cover Change Detection of Niphad Tahsil in
Nashik District”. Therefore major aims and objectives can be outlined in the
following lines.
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 To study the land use/land cover of area.
 To undertake visual interpretation of satellite image to infer various land
use/land cover categories in the study area and to make estimates.
 To assess the land use/land cover change detection between 1997 & 2012.
4. Database & Methodology:
In order to achieve the above objective following methodology and database
will be adopted.
4.1. Database:
Satellite data is used to study temporal changes in land Use/Land Cover
analysis, change detection and were performed to know the general trend of land
utilization in the study area. High resolution with large coverage multi temporal
satellite data has been considered useful and thus, cloud free satellite data are acquired
from National Remote Sensing Center (NRSC) Hyderabad (India). The Indian
Remote Sensing Satellites (IRS) - 1C and Resourcesat-2 LISS III (Linear Imaging
Self Scanning Sensor) MSS (Multi Spectral Scanner) data were procured from NRSC,
Hyderabad. The orbital characteristics of the IRS satellites are given in table no 1.
This multi seasonal satellite data is used to address seasonal behaviour. LISS III
sensor has aerial coverage of 141 km2, with of 23.5 m resolution and repitivity of 24
days. It provides information in four bands; i.e. Band 2 (Green) 0.52-0.59, band 3
(Red) 0.62-0.68, band 4 (NIR) 0.77-0.86 and band 4 (SWIR) 1.55-1.70. Due to its
high resolution and high swath LISS III covers an appropriate area in a single scene,
which reduces the cost, saves processing time and avoids issues associated with
voluminous data handling.
Table No. 1
Major Characteristics of Satellites
Sr. No.
Characteristics
IRS - IC
Resourcesat-2
1
Path
95
95
2
Row
58
58
Number of Bands
3
4
4
Principal
sensor
4
LISS III
LISS III
Spatial Resolution(m)
5
23.5m
23.5m
Swath (Km2)
6
141
141
0.52-0.59 (G)
0.52-0.59 (G)
0.62-0.68 (R)
0.62-0.68 (R)
Spectral Bands (micron)
7
0.77-0.86 (NIR)
0.77-0.86 (NIR)
1.55-1.70
1.55-1.70 (SWIR)
(SWIR)
Date of Pass
8
06.02.1997
12.02.2012
4.2. Methodology:
For the present research work, an unsupervised image classification technique
is used. The thematic maps prepared and classes obtained from the classification, later
on verified in the field work. Now the detection and analysis of changes in multitemporal remote-sensing data has got ever-increasing strategic importance in several
application domains. As present research work mainly deals with land use/land cover
studies, Hence along with land use/land cover assessment change detection studies
has also been carried out. IRS-1C-LISS III (6 February 1997) and IRS-Resourcesat-2LISS III (12 February 2012) were used to land use/land cover change detection.
5. Land Use / Land Cover Analysis of Niphad Tahsil:
The present study land use / land cover analysis of area has been attempted
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using two satellite images like IRS - 1C - LISS III (6 February 1997) and IRS Resourcesat - 2 - LISS III (12 February 2012). Both the satellite images are of the
month of February.
5.1 Land Use / Land Cover Analysis based on Satellite Images (6 Feb 1997):
The land use / land cover analysis of area has been attempted using satellite
image. For the land use / land cover, the delineation and extent of polygons under
each category is shown in figure no. 2 & 3 and table no. 2.
FCC for Niphad Tahsil (6 February 1997)
(Fig. No. 2)
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Niphad Tahsil - Land Use / Land Cover Map based on Satellite Images
(6 February 1997) (Fig. No. 3)

Table No.2 Land Use / Land Cover Statistics for Niphad Tahsil (6 Feb 1997)
Sr. No.
Land Use Class
Area in Km2 Area in Hect. Area in %
1
Cultivated Land
462.68
46268.00
43.81
2
Agriculture Fallow
300.83
30082.95
28.48
3
Forest
6.15
615.00
0.58
4
Built up Land
14.40
1439.97
1.36
5
Open Scrub/Degraded Forest
196.44
19643.66
18.60
6
Barren land
44.58
4458.47
4.22
7
Reservoir, Rivers & Canal
31.06
3106.41
2.94
Total
1056.14
105614.46
100.00
5.1.1 Cultivated Land:
These are the areas with standing crop as on the date of satellite overpass.
Cropped areas appear in bright red to red in colour with varying shape and size in a
contiguous to non‐ contiguous pattern. They are widely distributed indifferent
terrains; prominently appear in the irrigated areas irrespective of the source of
irrigation. It includes kharif, rabi and zaid crop lands along with areas under double or
triple crops.
In the study area the land presently being used for farming is mostly under
cash crops (Grapes and Sugarcane) in the irrigated part. Grapes are a long time cash
crops of nearly 10 to 15 years and sugarcane is also 1 to 2 years. The total cultivated
land is 462.68 Sq. Km. (43.81 %) in the study area in 1997.
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Land Use / Land Cover - Niphad Tahsil
(6 Feb 1997)
4.22

2.94
Cultivated Land
Agriculture Fallow

18.60
43.81

Forest
Built up Land

1.36
0.58

Open Scrub / Degraded Forest
Barren land

28.48

Reservoir, Rivers & Canals

5.1.2 Agriculture Fallow:
The present land use/land cover analysis of satellite images are of the month
of February. In this study area month of March to May is summer seasons. Therefore
agricultural area un‐cropped for one or more month. The area under agriculture fallow
land covers 300.83 Sq. Km. (28.48 %) in the study area. Agricultural fallow land
28.48% because of many crop are finished till January and February of every year. In
this some agricultural fallow land converts to next season in cultivated land.
5.1.3 Forest:
The present study area forest cover is very low. The forest land covers 6.15
Sq. Km. area (0.58 %) in the study area. The forest area observed in the study area for
Nandur Madhmeshwar reservoirs backwater area, near village Bokaddare some small
hilly area and observed to the Ozer town area under Hindustan Aeronautical Limited
(HAL) and also observed all waterbody area forest in all over the tahsil.
5.1.4 Built up Land:
It is an area of human habitation developed due to non‐agricultural use and
that has a cover of buildings, transport and communication, utilities in association
with water, vegetation and vacant lands. The present study area built up land is widely
spread along plain region comprising of mixed settlement and transport network. Built
up land area is can be easily identified on the satellite images. The built up land was
occupied 14.40 Sq. Km. (1.36 %) in the study area as per year 1997.
5.1.5 Open Scrub/Degraded Forest:
Open scrub areas which are generally seen at the fringes of dense forest cover
and settlements, where there is biotic and abiotic interference. Most times they are
located closer to habitations. Forest blanks which are the openings amidst forest areas,
devoid of tree cover, observed as openings of assorted size and shapes as manifested
on the imagery are also included in this category. Degraded forests land means where
crown density is less than 10 % of canopy cover.
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The present study area open scrub and degraded forest area covers about
196.44 Sq. Km. (18.60 % area of the tahsil)
5.1.6 Barren land:
These are rock exposures of varying lithology often barren and devoid of soil
and vegetation cover. Barren land means areas uncropped or unutilized for longer
period. The study area barren land found in the small patches of the hilly area. The
study area for total barren land accounted for the 44.58 Sq. Km. (4.22 % area of the
tahsil)
5.1.7 Water bodies - Reservoir, Rivers and Canal:
This category comprises areas with surface water in the form of ponds, lakes,
tanks and reservoirs. Rivers, streams are natural course of water flowing on the land
surface along a definite channel or slope regularly or intermittently towards a sea in
most cases or in to a lake or an inland basin in desert areas or a marsh or another river.
Canals are artificial water course constructed for irrigation, navigation or to drain out
excess water from agricultural lands.
The present study area Godavari is major river and there are various minor
tributaries, almost nine canal passes from the study area. Nandur Madhmeshwar
reservoirs are most of the oldest irrigation projects in the tahsil. Water bodies
accounts to 31.06 Sq. Km. areas. (2.94 % area of the tahsil)
5.2 Land Use / Land Cover Analysis based on Satellite Images (12 Feb 2012):
The land use / land cover analysis of area has been attempted using latest
satellite image obtained from National Remote sensing Agency (NRSA). For the land
use / land cover, the delineation and extent of polygons under each category is shown
in figure no. 4 & 5 and table no. 3
FCC for Niphad Tahsil (12 February 2012)
(Fig. No. 4)
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Niphad Tahsil - Land Use / Land Cover Map based on Satellite Images
(6 February 1997) (Fig. No. 5)

Table No. 3 Land Use / Land Cover Statistics for Niphad Tahsil (12 Feb 2012)
Sr. No.
Land Use Class
Area in Km2 Area in Hect. Area in %
1
Cultivated Land
520.65
52065.00
49.30
2
Agriculture Fallow
290.00
29000.00
27.46
3
Forest
4.34
434.01
0.41
4
Built up Land
21.99
2199.34
2.08
5
Open Scrub/Degraded Forest
155.26
15525.62
14.70
6
Barren land
32.25
3225.49
3.05
7
Reservoir, Rivers & Canal
31.65
3165.00
3.00
Total
1056.14
105614.46
100.00
5.2.1 Cultivated Land:
The second satellite images are also new result found. The fifteen years are
cultivated area is increase of the study area. Because in this area are irrigation
practices is high. Therefore total cultivated land is accounted for the 520.65 Sq. Km.
areas (49.30 %) for total geographical area.
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5.2.2 Agriculture Fallow:
In the present context agriculture fallow area are decreases. The area under
agriculture fallow land covers 290.00 Sq. Km. (27.46 %) in the study area.
5.2.3 Forest:
The present study area forest area is also decreases from last fifteen years. The
forest land covers is accounted for the 4.34 Sq. Km. area (0.41 %) in the study area.
5.2.4 Built up Land:
The built up land includes the settlement and roads. The built up land is also
increases for last fifteen years in the study area because some area are construction in
this area. The total area under the built up land is 21.99 Sq. Km. (2.08 %) area of the
tahsil as per the image available for February 2012.
5.2.5 Open Scrub/Degraded Forest:
The study area is one of the think noted that is cultivated area is increases in
this time open scrub land are decreases from the study area. Area under open scrub
land account to 155.26 Sq. Km. (14.70 %) area of the tahsil.
5.2.6 Barren land:
In this time barren land also decreases for the study area. Barren land in the
study measured to about 32.25 Sq. Km. (3.05 %) area of the study area.
5.2.7 Water bodies - Reservoir, Rivers & Canal:
Water bodies are small size increases for the study area. Because Nandur
Madhmeshwar Express Canal recently constructed for the Nandur Madhmeshwar
weir. The area of water bodies accounts for 31.65 Sq. Km. (3.00 %) area of the tahsil.
6. Conclusion and Findings:
6.1 Change detection analysis of the Land use / Land cover in the study area:
{Satellite Image (6 February 1997) and Satellite Image (12 February 2012)}
It can be clearly observed that, the land use land cover pattern of the study
area has been changed dramatically during the last fifteen years. Therefore, the data
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interpretation and data analysis is based on the comparison of land use/land cover for
two different time periods viz. 1997 and 2012. Area under major land use land cover
category has been categorized into different classes. Following observations for this
time period of fifteen years has been noted as following. It can be observed from
table no. 4 and fig. no. 7 that there is a net change in land utilization in the tahsil.
Table No. 4 Change Detection in Land Use / Land Cover in Niphad Tahsil
Satellite Image Satellite Image
Change
Niphad Tahsil
(6 Feb 1997)
(12 Feb 2012)
1997 to 2012
Sr. N0.

Land Use Class

Area in
Km2

Area
in %

Area in
Km2

Area
in %

Area in Km2

1

Cultivated Land

462.68

43.81

520.65

49.30

+5.49

2

Agriculture Fallow

300.83

28.48

290.00

27.46

-1.03

3

Forest

6.15

0.58

4.34

0.41

-0.17

4

Built up Land

14.40

1.36

21.99

2.08

+0.72

5

Open Scrub

196.44

18.60

155.26

14.70

-3.90

6

Barren land
Reservoir, Rivers &
Canal

44.58

4.22

32.25

3.05

-1.17

31.06

2.94

31.65

3.00

7

Total

+0.06
0.00

1056.1
100
4
Source: Based on Satellite Images by Researcher

1056.14

100

Change in the land use/land cover has been attempted to infer the trend of land
utilization in the tahsil. Different land use categories thus composed for different
years and change detection has been worked out.
It can be observed from table no. 4 and fig. No. 7 that there is a net change in
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land utilization in the tahsil. Commencement of minor irrigation projects has certainly
influenced the areal coverage in practice and most of it transformed from non
irrigated to irrigated land. This has reduced agricultural fallow land, forest, open scrub
and barren lands in the study area. About -1.03, -0.17, -3.90 and -1.17 percent
respectively area decreases in the study area
In terms of built up land, which also shows net increase in settlement that has
increased about 0.72% in comparison with 1997. Transport network has also
increased accordingly. There is net increase in water bodies by 0.06% with the
commencement of new Nandur Madhmeshwar express canal (NMEC) etc.
The proportion of cultivated land is increased on large scale (5.49 %). The
most of agricultural fallow land, forest, open scrub and barren lands has been
converted into cultivated land. There is decrease in the agricultural fallow land by 1.03 %, forestland by -0.17%, open scrub by -3.90, and barren land by -1.17%. Thus,
it can be stated from the land use / land cover analysis that the area under agricultural
fallow land, forest, opens scrub and barren lands has decreased and remaining land
utilization has increased.
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