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Abstract lost within the next 100 years. Although, legislative

The distribution of mangrove ecosystem on Indian Coast"nesconservation practices are already in place in many countries,
9 Y articularly, in South and Southeast Asia, this has proved to

indicates that the Sundarban mangroves occupy very Iargge insufficient (Das Gupta et al 2013a: 2013b). As an

area followed by AndamaNicobar Islands, Gulf of Kachch . .
) . . . . ._alternative management, community basggproaches are
in Gujarat and so on including Pichavaram Mangroves in . .

) : evolving, yet, the effectiveness of these approaches are often
Tamil Nadu. Recent data avable from State of Forest contested. Recurrent cyclonic storms, over grazing and high
Report 2011 of the Forest Survey of India, Dehra Dun shows ) y ' 9 9 9

that mangrove cover in the country is 4,662.56 sq. km, Whichson-sallnlty resulted considerable fragmentation and

is 0.14 percent of the country's total geographical aFba. degradation of Pichavaram mangroves. Consequently, it

affectedthe local fishing communities; firstly with a reduction
threats to the mangrove ecosystem could badlyogrouped . ! . .
. ; in fish catches and secondly with an increased vulnerability to
into Natural and Anthropogenic. These factors may affect the ; . i
. e cyclonic hazards. Particularly, the regeneration of mangroves
system as a whole or any one entity within the system. The

natural threats include: Climatic changes, Cyclones ancJoroved extremely relevant during the Indian Ocean Tsunami

. . : . : . In 2004, as stmg evidences of its protective role has been
Physical processes. Diseases, deterioration, pollution, grazm%Vell-documented by number of research@athiresan et al
agiculture, aquaculture and human encroachniectuding y ’

. : : 005)
reclamation), etc., are considered as the anthropogenic threals
to the ecosystemn the recent years Pichavaram mangrove
Regllon encounters lots of problems such as anthropogenlcS_I_UDY AREA
grazing, human encachment, etc which leads to
deterioration in the ecosystem. Government and other NonMangroves are the unique coastal forests capable of providing
Governmental Agencies are vehemently working towards theextraordinary ecosystem services. Circumstantial evidences
development in the region. This study has been carried out terom the past revealed the fact that mangroves served an
assess the present situation to identify the clatmgk place  effective interface between land and the sea during several
over a period of time with the help of satellite remote sensingcoastal disasters; significantly reducing the damage of
and GIS.Research methods based on satetldgaare time precious human lives and properties. However, being a
saving, coseffective and enhance the possibiity of 6 common property areas @ lhascheed i
classifying the vegetation through spectral and texturesubjected to over exploitation and large scale degradation over
analysespn the other hand, ground measurement methods arthe last few decades, precisely in the countries of South &
difficult, expensive, timeonsuming and labentensive.The Southeast Asia. Pichavaram Mangroves, located in the
outcome of the study reveals that some parts are degraded asduthern state of Tamil Nadu in India, was indeed no
some parts arbaving increase in mangroves cover and found exceftion (Das Gupta et al 2013a).
that overall developnm has took placein the mangrove
forest. It is suggested that continuous monitoring and
development of mangroves region has to be carried out fo
further improvement.

Pichavaram mangrove forest ecosystem is located about 200
km south of Chennai city in the southeast coast of India in
Tamil Nadu state. This mangrove is actually sandwiched
between two prominent estuaries, the Vellar estuarthe
Keywords: Pichavaram Mangroves, Remote Sensing, GIS,north and Coleroon estuary in the south. The Velar
Landuse Pattern Coleroon estuarine complex forms the Killai backwater and
Pichavaram mangroves. Pichavaram mangrove ecosystem is
present in the higher land of VeH@oleroon estuarine
INTRODUCTION complex. The source of fsbwater to this mangrove is from

Globally, mangroves are disappearing under the increasegOth the estuaries and that of seawater is Bay of Bemgal.

: . hole of the mangrov mpri 1 small and lar
threat of human intervention and large scale coastal lan ole of the mangrove comprises about 51 small and large

. . : ! islands. There are numerous creeks, gullies and canals
reclamation. It is estimated that with the present rate of loss ; . .

. ; traversing the mangroves with a depth ranging from 0.5 to 1.5

ecosystem services of mangroves are likely to be completely
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m and discharging freshwater into the system. A majorsensediata plays a pivotal role in studying the morphological
irrigation channel is mainly discharging agricultural waste changes along coastal regions over a period of time
water from the entire ugp reaches to this mangrovéshe (Kasinatha Pandian et al, 2004).

Pichavaram mangrove wetland is located in the northerr\_
extreme of the Cauvery delta, near the mouth of River
Coleroon. Its total area is about 1,350 ha, its many smal
islands are colonised by 13 true mangrove species

Rhizophora species is present in large number and this is on uantum GIS (QGIS) software environment. Similat

of the |mportant features of mangrove wetland b|od|ver5|ty.I yers of, landuse map, (2011) were deweloped;thnerviserg
The Pichavaram mangrove we tcETasasiﬁcgltionI o? satael ites P rr ITﬁe trair'1inn siteyv%as er
resourcesPichavaam is located in theCuddalore district of Ngery. 9

Tamil Nadustate, Sath India The latitude and longitudef created by referring ASTER (Advanced Spacene Thermal

PichavaramStudy area is I°176460 Nt 8047 NA an (En rr;lszlron va?: rl}?eelfle(;[;onGPRgdlfGToegz) Igggitits)i?rtgyzltesrﬁ;emte
79°4 5 6Bt @50 E r e s pEhe dssosiatidn ith gery P

. oo coordinates in QGIS environment. Supervisgassification
Agriculture has not largely diminished over the years due to . . L .
. . . technique was adopted to classify faellite image in SAGA
the continuous involvement of communityand the

L . : : GIS (System for AutomatedGeoscientific Analyses)
participation from the younger generatioReduction in . A
softw]are anronmgnt. Tte]eg;\ssmed image was converted

mangrove forest cover isani nly 1 esponsshbl i%to vec?or fqrir{]a?ané'st?mated the total area of each class by
e

and prawn catch, (Sevan e rld010y 10 = rfoélssof QGIS software. The landuse changes

) . : using geyom
The study area isovered undeBurvey of India topographic . Z
sheet numberS8FO5 on 1:50,000 scale. betweenl1972 and 2018ere compared and displayed in

geographicamap format in 1:5@00 scale. Thenethodology
flow diagramis illustrated in Figure 1.

anduse changes mapgirusing remote sensing dafar
ichavaramcarried outbetween 1972(Topographic sheets)
000 and 2018(satellite images). The layers of landuse map
1972) were digitized by headsp digitization method in

<

MATERIALS AND METHODS
Landuse Map Preparation Data Collectionand preparation

Remotely sensed data are capable of providing spatial and@he landuse mafor theyear 1972 has been prepared by using
temporal information on land use land cover (LULC) over atopographic sheets of Survey of India. In this s{Ul8$TER

large extent of land (Selvam et al.,, 2003he status of Satellite imageriegyear 2000 )are useahd arebeneficial to
presenfanduse and land cover after any disaster can be easilgumerous areas of work such as monitoring work as these
montoredand remedial measures can be easily framed usingmageries cover largeareas, virtuallyany part of the earth,
remote sensing technology (Dharanirajan et al, 200fg including inaccessible areas which were previously too remote
Pichavaram Mangroves in Cuddalore District is a sensitiveor too dangerous to reach when using conventional aerial
ecosystem along the Easiast of India. This study examines photography such as dense forest, peat swamp forest and
the use of multtemporal (year 1972, 2000, 2018) Landsat mangrove forestetc Through the usage of ASTER satelit
images in deriving information for LULC maps, changes of researchers are able to collect data unaffected by local air
land development and natural ecosystems such as mangroveffic constraints; they can analyse comparisons of land
forest within Pichavaram mangrove cosystem. Land covers at different times, which is suitable for laegm
management and land planning requires a knowledge of thetudies. Sentinel2 Satellite images are available in different
current state of the landscape. Understanding current landpatial esolutions, from low to higlare used in this study.
cover and how it is being used, along with an accurate meanSatellite images of lowesolution with ground pixels of more

of monitoring change over time, is vital to any person than 10 m are useful for applications such as environmental
responsible for land @anagement. Measuring current assessment, mapping, forestry management, disaster
conditions and how they are changing can be easily achievedssessment and urbaronitoring. In contrast, images of high
through land cover mapping, a process that quantifies currentesolution data with ground pixel sizes of less than 10 m
land resources into a series of thematic categories, such gsovide detailed information of small objects on the earth
Mangrove forest, water bodies, plantatiomads, streams, surface such as buildings, streets, river and trees which are
Marsh land and human settlements. By using remotely sensedseful for applications such as transportatioetwork
imagery and heads on onscreen digitization and -semimapping, disaster management, urban planning and farming.
automated classification methods, provides -eff&ctive and

accurate means to derive land resource informaRemotely
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Data Collection

Topographic Sheet of
Pichavaram (year 1972)

ASTER Satellite Imagery Sentinel-2 Satellite
(year 2000) Imagery (year 2018)

Georeferencing Digitization Image Processing, subsetting, Image subsetting and
using GIS software enhancing & digitization Supervised Classification

Landuse and Land
Cover Map of 1972

Landuse Map of 2000 Landuse map 2018

GIS Layers
Human Settlements Human Settlements Human Settlements
Water Bodies Water Bodies Water Bodies
Marsh Land Marsh Land Marsh Land
Mangrove Forest Mangrove Forest Mangrove Forest
Plantation Plantation Plantation
Roads and Streams Roads and Streams Roads and Streams

Change Detection Analysis
Change Detection of Landuse

Figure 1: Methodology flow diagram for thianduse map of Pichavaram area

The coastal zones are also facing intense and sustaineSloftware environmenvere usedo detect land cover/land use
anthropogenic pressure from a range of driving forceschanges in mangoves and other landuskhultispectral
(Saraswathy and Kasinatha Pandian, 201Bherefore, satellite data obtained from ASTER and Sentinel 2 for the
evaluation of mangrove forest and development of ayears 2000 and 2018 respectivelere used for this study
management strategy require accurate measurement of tHéhange detection analysis were carried out in the QGIS
past and present land cover/land use parameters as changdatform and changes occurredween 1972, 2000 and 2018
observed in these parameters detaamthe environmental were classified. The land use map for the year 1972 is
processes taking place in a mangrove forbstthis study  presented in Figure 2. The land use map for the year 2000 is
visual interpretation and supervised classificatiovere presented in Figure 3. The land use map for the year 2018 is
applied Maximum likelihood algorithm in QGIS and GRASS presented in Figure 4.
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Figure 2. The land use mapf Pichavaram Mangroveer the year 1972
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Figure 3. The land use map of Pichavaram Mangroves for the year 2000
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Figure 4. The land use map of Pichavaram Mangroves for the year 2018
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