International Journal of Emerging Science and Engieering (IJESE)
ISSN: 2319-6378, Volume-3 Issue-5, March 2015

An Analysis of Land use/land Cover Change
Detection Using Geospatial Technology-A Case
Study of Rewari District, Haryana, India
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Abstract Land resources are finite and therefore their
conservation, development and management plays the
determining role in their sustaining use. The land resources
shall be treated as single, renewable and intergenerational
entity and they have to be viewed as prime national resources
for all societal, economical and political considerations.
Preparation of land use/Land cover maps for development
plan aims at optimal, eco-friendly, viable & integrated land
use planning. As a prerequisite of any planning and
implementation of land resources development action plan
with continuous and periodic assessment of status of land
use/Land cover both at regional and national level. The
objective of study is to generate change analysis of land
use/land cover pattern of the years 2005-2006 and 2011-2012
of the study area. This analysis was carried out through
geospatial technology using IRS-Resourcesat-2 (LISS-I11)
data. The study shows that increase in area under built up
land category is the expense of agricultural and wasteland
land use classes. The study concluded that area under urban
infrastructure is increasing at fast pace and which is eating
up fertile agriculture land of area.

Keywords. Remote sensing and GIS, Resourcesat-2, LISS-
111, land use/land cover.

l. INTRODUCTION

Land is the most significant of all natural resasf
the globe, as larger proportion Of inhabitants dejse
on exploitation of this resource. It largely cobtrtes to

As a consequence, timely and precise informatioougb
(LU/LC) changes of the area are extremely important
understanding relationship and interaction betwkeman
and natural resources for better planning. Infoimmabn
land use/land cover and possibilities for theiriropt use is
essential for the selection, planning and implesmugon of
land use schemes to meet the increasing demandm$or
human needs and welfare. Geo-spatial technologyvisry
effective tool for monitoring land use changes. &rsbn et
al (1971,76)[2] attempted to develop a classifaratystem
for land use with remote sensing techniques thhtsaiisfy
the needs of majority users and certain guidelofesiteria
for evaluation first were established. Panigrahalet2004)
[3]conducted a study in Bhatinda district for mampgpi
the cropping pattern, crop rotation and monitoriagg
term changes in cropping pattern using satellitsebla
remote sensing. Meenakshi et al (2005) [4] condlcte
study of land transformation using satellite dat& udhiana
district from 1970 to 2001. Ray et al (2005) [5¢dGIS &
remote sensing techniques to study crop diversidina
based on soil and water requirement of differepsrin
Punjab state. Sharma, et al. (2013)[6] using Gt&rtigues
for land use/land cover change detection in Natio
Capital Region (NCR) Delhi: A case study of Gurgaon
District.

well being of human society. Today, we are forcathw OBJECTIVES:

the crucial problem of incessantly growing pressafe
population on limited land resources, coupled wiflde

» To find out and analysis the land use change ad it

spread poverty, malnutrition and low economic level direction in the study area

Now it seems
objective to study of these resources i.e. use &use
of land, its actual potential and proper exploatiand
conservation for well being of human society. Thee=d

of the hour is optimum utilization of land resousce

imperative to undertake functional

» To prepare Geospatial data base for sustainabte lan
planning.

e To evaluate changing land use pattern

which must be preceded by a thorough and careful

functional survey of past and present position &sd
scientific interpretation. (Harmsen, 2002)[1]. Adtigh
conventional land use data available in the fornthematic
maps, records and statistical figure are inadeqaatk do
not provide an up to date information on changiugdl use
pattern and processes.
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Il. STUDY AREA

Rewari district of Haryana state lies betwe®fi 46’ to
28 28 North latitudes and 7615 to 76 51’ East
longitudes. Total geographical area of the distisctl594
sq.km. as shows in fig.1. The district is dividedoi five-
development blocks viz. Bawal, Jatusana, Khol, Xaimal
Rewari. The climate of the district can be classiéi tropical
steppe, semi-arid and hot which is mainly dry wigéy hot
summer and cold winter. The normal monsoon rairgat
annual rainfall of the district is 489 mm and 553nm
respectively.
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Fig: 1 Location Map of Study Area

[l Materials and methodology

a. Primary Data:

The basic primary data in this study was Resoutes%2a
(IRS-P6) LISS-III data of Kharif, Rabi and Zaid seas to
analyze the changes in land use/land cover. Théabkpa
resolution of LISS-IIl is 23.5 m in Green, Red, N&dd

SWIR bands with 24 days revisit time (Table-1&2).
b. Ancillary Data

Satellite & Sensor | 6, LISS-III

Spatial Resolution 5
B2 0.52-59 um
(Green)

Spectral 3 0.62-.68 uym(Red)

Resolution B4 0.77-.86 nm(NIR)
B5 1.55-1.70 pm
(SWIR)

Radiometric 10 bit

Resolution

Temporal 24 days

Resolution

Swath Width 140 km

Table: 2. Satellite sensor Specifications

¢. Methodology:

First, based on image interpretation aspects & etdgm
i.e. colour & tone, shape, size, texture, assommtgtc,
khrif, rabi and zaid crop season data were on scree
visually interpreted with the help of ARC GIS 9.3
software . Then, identification & delineation ofrif rabi

and zaid season crop lands from corresponding Igatel
imageries of both years (2005, 06 - 2011, 012). The
common areas falling under rabi , khrif & zaid jgsois
delineated as double cropped area. The area erdudée
crops grown during karif/ rabi / zaid season andam

In the preparation of land use / land cover mapattgllary double crop is treated as fallow lands. The otHasses

data in the form of topographic maps, and othediglbd
relevant material were used as reference data. bElse Season data of both years.

of land use/ land cover were also delineated froned
Then, all doubtfuhsimeere

maps of study area were prepared using SOl digitilentified and listed for ground truth verificatioAfter
topographical maps on 1:50000 scale. Besides othegllection of ground truth, the necessary correctand
supporting data like land use/land cover theme mapgodifications of land use/ land cover boundariesd an
generated for 2008-2009 were also used as a referegategory was done. Before, finalization of mapseheck
during delineation of various wasteland classesé&of the and crosscheck was done wherever possible to ehiger
latest project reports and statistical data publistby accuracy and reliability of information. Lastly, &H.and
various state and central government departmergs alise/Land Cover (LU/LC) maps of both years (2005806
constitute the data base for this study. LU/LCIEyicdata 2011-2012) and change detection maps were premsed
(2005-2006) and wastelands data of year 2008-2009 ghown Figs: 1, 2&3.

l IRS-P6 | LISS-III | Oct. 2005

2. IRS-P6 | LISS-IIT | March.2006
3. IRS-P6 | LISS-III | June.2006
4. IRS-P6 | LISS-III | Oct. 2011

5 IRS-P6 | LISS-IIT | March. 2012
6. IRS-P6 | LISS-IIT | June. 2012

Table: 1. Satellite Data Used

d. Change Detection Analysis

Land use/ land cover change analysis was done by
computing different land use/cover categories fthmyear
2005-2006 to 2011-2012.Relative Deviation (RD %)swa
computed as under :

%RD = _A-Bx100
B

Where:A is the area under a specified land use/covesclas
for the year 2011-2012. B is the area under theeskamd
use/cover class for the year 2005-2006.

\A RESULT & DISCUSSION

Various types of land use/ land cover categoriesidoin
study area of both years (2005-2006 and 2011-2@h#)
major change detection is described in followingtiea as
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given infig.2,3 and table 3. reduction caused by increase in built up land ammbst

a. Built up Land: plantation.

These are human settlements comprising of resalenti d. Wastelands:

areas, transport/ communication lines, industiethmercial Wastelands are described as, degraded lands angsatted
complexes, utilities and services etc. Collectiyetities, from inherent/ imposed disabilities. The total awgader
towns and village habitation are included unders thicategory was 3.43 percent of TGA in 2005-2006 biiias
category. The built up land category occupies 3.82% been reduce to 3.35 percent of TGA during 2011-20his
TGA in 2005-2006 that have increased to 8.86% ih120 deviation is occurred due to wastelands were talerior
2012. The study area situated in NCR and the phaeban forest plantation and for urban development.
development is very high. Therefore, the ever esmamof e. Water Bodies

built up lands in rural & urban areas are at thetcof

. : This class comprises area of surface water impalride
natural green cover and fertile agricultural land.

form of ponds, tanks and reservoir. These are &ssdc

b. Agricultural land: with urban and rural built up areas. The area urtler
Agriculture is main economic base of the area whics category was 0.29 percent of TGA in 2005-2006 and
nearly 89.63 percent of its total geographical aneder increased to 0.41 percent in year of 2011-2012.
agriculture use in year 2005-2006. But the durimg year £ Wetland:
2011-2012 the share of agricultural land is dedine

. . The wetland in the district comprised 0.00 % of th&al
drastically to 83.37 percent of TGA. This has haguedue i X .
to that agricultural land is being acquired by goweent geographical area during 2005-2006, was increased t

. . . . 0.03% in the year of 2011-2012. A net increaseetdtive
speedily for urban, industrial and commercial depeient ddeviation was 0.00% of the total wetland area endlstrict.
purpose and to reduce the pressure upon over ctbwde

National Capital Delhi. Simultaneously a lot of g. Forest:

uncontrolled, haphazard and unplanned urban dew®op The natural forest and forest plantation coveredeurthis
is also taking place along the transport network. category.The forest cover spread over 0.51% in year 2005-
2006 which has increased to 2.04% in the year 2P in
the area. The reason for increase area under fisréstest

These lands occur around villages on panchyat cammgantation carried by government on wastelandsiquaatly
lands and most of them are degraded conditionsseThenjjly undulating scrub lands.

lands were spared over 2.32 percent of TGA in 22036
and reduced to 1.91 percent of TGA in year 2011220his

c. Grass/Grazing land:

Sr. Categories 2005-06| 2011-1p (%) of (%) of Change From | RD %From
No. geographical geographical 2005-06 to 2005-06 to
area of 2005-06 | area of 2011-12 2011-12 2011-12
1 Built Up 60.82 141.3 3.82 8.86 80.47 132.32
2 Agricultural 1428.74 1328.9 89.63 83.37 -99.84 -6.99
Land
3 Forest 8.10 32.65 0.51 2.04 24.56 303.09
4 Wastelands 54.66 53.45 3.43 3.35 -1.21 -17.72
5 | Grass/Grazing| 37.01 30.45 2.32 1.91 -6.57 -2.21
6 Water bodies 4.67 6.65 0.29 0.41 1.98 42.40
7 Wetland 0.00 0.61 0.00 0.03 0.61 0.00
TGA = 1594 Sqg.km

Table 3 Statistics of land use/land cover (LU/ LC) chage in Rewari district during 2005-06 to 2011-12 Area in Sq.km)
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Fig. 2: Change in land use/land cover in Rewari Disct (2005-2006 to 2011-2012)
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LAND USE LAND COVER MAP OF REWARI DISTRICT (2011-12)
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Fig. 3: LULC maps of Rewari district (2005-2006) ad (2011-2012)
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LAND USE LAND COVER CHANGE MAP OF REWARI DISTRICT
(2005-06 to 2011-12) N
R Jhajjar A
{ 1 ! | : [
~ ) [ — - > F i By o
., h &:l.- 4 { N
~7 Hahar | x
e — i~ i } pl T-‘
Lty '; I|l.-- L . r"
i e S .-JI 3 ‘H_.-": 5 - Fi
[‘ S Jetirsmns o 'I“-_,’ ;'J
) = S J} Gurgaon
y e~y i Y
i, 3 —_—
| l, -, y
- ! s - P
R 5 T— y
= L — . A » . L
X L s ‘_" - *_': .-Ja._..
- t (N )
i - _r~ - ) 3 P j o~
b S i f — h__‘_.-—— "‘-\.; g ., Jr
Mahendragarh [ L s i
F o = / ' Mo wat
~ ? oo /
S Dsmal
Legend P " _
Agrauiibaral Larss e . > L
Curmssdand & Grarreg sl .; ;_F
s \ 'S
- Wetero e
Wieinr
[ __I Oentratt Bousnciary
L-_ | Bk Beoursiony
g - — Feikonrrerlad s
PO POy 0O 285 & 0 15 20
Faba-ary Lo

Fig. 4: LULC Change Detection Map dRewari district (2005-2006 to 2011-2012)

eospatial technology provide accurate, timely dmstae for
land use mapping, monitoring and sustainable lasd u
planning.

V. CONCLUSIONS

There is need of scientific land use planning ia tlistrict
due to high urban growth because the area is Ildciate
National C_apltal Region. The_ pres_ent study_ conduttet REFERENCE
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land transformation of Ludhiana district, Punjalprnal of ISRS, Vol.33, No1l,
industrialization. The changing land use patterresdoot

PP 181-186
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fulfill the requirement of sustainable land usenpliamg and
have envirmental, economic and social

consequences. There is a need of hour is to haowgate
data base for land use planning and developmentttzand
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