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ABSTRACT

Land use and land cover change is a mgjor issue in globa environment
change, and is especialy significant in rapidly developing regions in the
world. With its economic development, population growth, and urbaniza-
tion, Kanyakumari, the southern district of Tamil Nadu , have experienced a
dramatic land use and land cover (LULC) change over the past 30 years.
Fast LULC change have resulted in degradation of its ecosystems and
affected adversely the environment. It is urgently needed to monitor its
LULC changes and to analyses the consequences of these changes in
order to provideinformation for policymakersto support sustainable devel -
opment. Thisstudy employed Landsat TM/ETM+ images of 1972, 1982 and
2001. Thetype, rate, and pattern of the changeswere analyzed in details by
supervised classification. © 2009 Trade Sciencelnc. - INDIA
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INTRODUCTION

Thehuman soci ety isclosely depending on natural
resources. On the other hand the earth suffersgrowth
of population, deforestation, depletion of natura re-
sources and theseresources are becoming awaysmore
scare. The change detection of land-cover and land-
use (LCLU) hasbeen applied in many different coun-
tries and ecosystems of the world, for example, in
Canada¥, United States of Americd?, Kenyd?®, Thai-
land (Crews-Meyer, 2004), Cameroon® or in Mada-
gascarl¥, Different approaches have been used to un-
derstand where LCLU changesare occurring and to
study thedriving forces of these changes®. Currently,
inmany partsof theworld, human activity isthemagor
forceinshaping LCLU changeathoughtheunderlying
physical structure of landscape may constrain CLUMS.,

For example, soil conditionsor terrain dopesmay make
thecultivation of somecropsdifficult. Therefore, anin-
tegration of biophysical and human factorsintheexpla-
nation of LCLU dynamicsremainsasanimportant re-
searchl”.

Many studies have conducted spatia predictions
based remotely sensed datd® . Few studieshave been
conducted on estimationsof forestry relevant variables
using spatial moddl s, dthough alarge number of spa-
tid-statistica and prediction modesareavailableinthe
literature*®19Goovaerts (1997)Masellj and Chiesi
(2006), Buddenbaum et al. (2005), Berterretcheet a.
(2005), Tuominenetd. (2003), and Zhang et d. (2004)
applied geodtatisticd moddsto estimateforest variables,
such asleaf areaindex, and to classfy forest landsbased
onremotesensngdata. Gilbert and Lowel (1997) used
kriging to predict stem volumein a 1500 haba sam fir
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(Abiesbalsamea) dominated forest. Prediction based
on5.6mand 11.3 mradiusplotsresultedinaRM SE
of 54% (of the mean) and 39%-46%, respectively.
Methodologically, the accuracy rate of the predicted
variablecould beimproved by incorporating closefied
observationsas predictorsin spatial modeling.

Sudy area

Kanyakumari islocated at the southerntip of the
Indian subcontinent, with an area of 1682 sq.km.
Kanyakumari occupies1.29% of thetotd extent of Tamil
Nadu. TheDigtrict isbound by Tirunelveli District on
the North and the east. The South Eastern boundary is
the Gulf of Mannar. On the South and the South West,
the boundaries arethe Indian Ocean and theArabian
Sea. OntheWest and NorthWest itisbound by Kerda
The district takes its name from the tourist town of
Kanyakumari, whichisat thetip of theIndian peninsula
and facesthe Indian Ocean. The headquarters (capital)
of the District is Nagarcoil, which is 22 km from
Kanyakumari town.Commonly referredto astheLand §
End, Kanyakumari Didtrictislocated a thesoutherntip
of peninsular Indiaand bordered by Thiruvananthapuram
digtrict of Keralastateto thewest and Tiruneveli Dis-
trict of Tamil Nadutothenorthand east. , Kerdlaisa
state on theMa abar Coast of southwesternIindiaThe
district liesbetween 77° 15" and 77° 36' of the eastern
longitudesand 8° 03' and 8° 35' of the northern Lati-
tudes. The south-eastern boundary (coastal) isthe Gulf
of Mannar (Bay of Bengdl), whileon the South and the
South West, the boundaries are the Indian Ocean and
theArabian Sea. The Gulf of Mannar isan arm of the
Indian Ocean, lying between the southerntip of India
and thewest coast of Sri Lankaat awidth of between
160 and 200 km (100 to 125 mi).

Geology, geomor phology and L and cover

Thegeological formation of thedistrictismadeup
of marineand alluvial soils, raised beachesand allu-
vium, sand stones. The beach deposits at
Manavaal akurichi, Cape comerin and other coastal
contain such heavy mineralsof Industrial useasruitle,
illuminite, zircon, monaziteetc. The Didrictisgenerdly
hilly, with plainsfound near the coast. Theland fromthe
sea-coast gradually risesfrom sea-level to the West-
ern-Ghatshillsontheother side of thetown. TheDis-
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trict has 62 km of coast on theWestern side (Arabian
Seacoast) and 6 km of coast on the Eastern side (Bay
of Bengd coast).

Remote sensing based change detection studies

Detection of changesin theland use/ land cover
involves useof at |east two period data sets (Jenson,
1986). Thechangesinland use/ land cover dueto natura
and human activities can be observed using current and
archived remotely sensed data (Luong, 1993). Land
use/ land cover changeiscriticaly linked to natural and
human influenceson environment. Withtheavail ability
of multi-sensor satellitedataat very high spatial, spec-
tral and tempora resolutions, itisnow possibleto pre-
pare up-to-date and accurate land use/ land cover map
inlesstime, at lower cost and with better accuracy.
Following theabovein view, the present work hasbeen
undertakento preparethemulti-dateland usef land cover
mapsof Kanyakumari Didrict from multi-sensor satdllite
dataandto monitor thechangesinvariouslanduse/ land
cover dassesusngdigita remotesensing techniques.

METHODOLOGY AND MATERIALS

Theoveradl methodol ogy adopted for the prepara
tion of land use/ land cover map and changeanaysisis
shownwith thehelp of aflow chart. (Figure2) Digita
Image processing techniques have been used for prepa:
ration of land use/ land cover mapsfrom themulti-date,
multi-sensor satellite data. The Anderson’s multilevel
classification system has been adopted (Anderson, et.
a., 1976). ERDASIMAGINE 8.4 image processing
softwareand its GIS analysis capabilities(VECTOR
module) have been used for the preparation of multi-
dateland use/land cover mapsand to monitor thechange
pattern

RESULTS

1972-Landsat 1-MSS Data- was classified four
categoriesknown asForest land, Cultivationland, Bar-
ren land, and water bodies. Inthat timethe study area
had 36.5% forest land and it covered entirely the north-
ern and central portions. Cultivation land was about
22% and it was seen in patchesin the south eastern
part of study area. Barrenland was40.5% and it cov-
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ered southeast and south western part of the study area.
Inthisstudy areaWater bodies occupy just 1% of total
areaidentified as Perunchani lake, Kodayar lakeand
some ponds.

1992- Landsat 5-TM Data-Classified four catego-
riesof land dementsknown asForest |and, Cultivation
land, Barren land, and water bodies were found.
Kanyakumari district in that time had 18% forest |land
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Figurel: Location map of thestudy area.
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comparatively lessthan seenin 1972 dataand it cov-
ered entirely the northern side. Cultivationland 58.3%
which wascomparatively morethan 1972 and it cov-
ered the centreto Northern west part and seeninthe
form of patchesin the south eastern part of thedistrict.
Barrenland with an aredl coverage of 22.4%foundto
be comparatively lessthan seenin 1972 and it covered
thesoutheast and south western part of thedidtrict. Weter
bodiesoccupy just above 1% than found inthe satdllite
dataof 1972.

2001-Landsat 7-ETM+ Data-Classified four cat-
egoriesknown asForest |land, Cultivationland, Barren
land, and water bodies. As per thethisdatathe study
areacontains31% forest land comparatively lessthan
1972 but morethan seen on the satellite data of 1992
andit covered entirely in the North and North Western
part of the district. Cultivation land contains 28.4%
comparatively morethan 1972 databut lesser thanthe
proportion seenin 1992 and it coverstheplainregion
of theeastern side. Barren land contains 39.3%, more
or lessequal to 1972 and comparatively higher than
seenin 1992 dataand it coversthe southeastern part of
the study area. Water bodies occupy just above 1%
but the sizes of them haveincreased fromthat seenin
thedataon 1972 and 1992.

DISCUSSION

The present study clearly showsthe usefulness of
satellitedatafor the preparation of land use/ land cover
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Figure2: Showingtheflow chart explaining the methodol ogy
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TABLE 1: Digributionintermsof areaand per centageof the

land units
Field 1972 1992 2001
Forest  61624(36.5%) 30359(18%) 52,316(31%)
Cultivation 36995(22%) 98368(58.3%) 47,991(28.4%)
Barren  68369(40.5%) 37812(22.4%) 66,192(39.3%)
Water o o o
bodies 1688(1%) 2137(1.3%)  2,177(1.3%)
Totd areain o
hectares 168,676(100%) 1,68,676(100%) 1, 8,676(100%)

TABLE 2: Changesin areaand theper centagevaluesof the
land units

Field 1972-1992 1992-2001
Area(Ha) % Change Area(Ha) % Change
Forest -31,265 -18.5 21,957 14
Cultivation 61373 36.3 -52,120 -29.9
Barren -30557 -18.1 28,380 16.9
Water 449 0.3 40 <0.1
Bodies
@
0)
2
Cultiwation Burren Waker
Bodies
_ 10

Figure3: (a) 1972-Landsat 1-M §Sdat5, (b). Bar diagram
showing classification units of 1972 (in hectares),
(c).Supervised Classification of study area, 1972
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Figure4: (a).1992-L andsat 5-TM Data, (b). Bar diagram
showing classification units of 1992 (in hectares), (c).
Supervised classification of study area, 1992

mapsand andyzing their change patternand futuretrend
for entireKanyakumari Didtrict by utilizing digital image
processing techniques. Fromthe TABLES 1and 2, it
can beinferred that in the study area Forest land had
decreased by 5.5%, Cultivationland increased by 6.4%,
Barrenland decreased nearly 1% and water body area
isjust increased on last 3 decades. Someforest lands
wereconvertedintocultivationlandinthelast 30 years.
The present study clearly showsthedeforestation. The
rate of deforestation is5% per 30 years. The current
rate of deforestation clearly showsthat theentiredis-
trict will bedeforested after 200 years. Steps must be
taken to stall deforestation and afforestation of the bar-
renlandswould further improvethesituation.
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Figureb5: (a). 2001-Landsat 7-ETM + Data, (b). Bar dia-
gram showing classification unitsof 2001 (in hectar es),
(¢). Supervised Classification of study area, 2001.
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