Introduction| 2019

Chapter 1 |

Foundation of the Research

Page| 1



Introduction| 2019

1.1 Introduction

The German wordlandschaftskologie, means landscape ecologms first ever
transformed by GermageographeCarl Trollin 1939 (roll, 1969. He developed this term
and also numerous spontaneous discernments regarding landscape ecology as the module c
his near the beginning work, which consisted of pertainingptel;nsensed data explanation
to revise of associations involving environment and vegetation.

A landscape is extensive vicinity where a bunch of acting together locates or
ecosystems are frequent in parallel outline. The landscape is produced by twossystem
working jointly contained by its edge specific geomorphological methods and precise
disorders of the factor situates. Landscapes are different considerably in aerial extent, and a
confined to a small area of a few meters or hundreds of meters trangveaeh finer level
of scale than d andscape. B e csagesm®rphaldgy, theh multifacetexr aod
landforms and parental materials present is comparatively invariable over a landscape. Each
situate has an attribute commotion regime (the summatitdmedrequencies, intensities, and
kinds of individual conflict). Landscapes encircle us, yet inquisitively it is firm to discover
people with the similar notion of a landscape. Artists and humanists usually depict the
landscape as what the eye can dgtish and somémes bound the thought to expected
landforms or communities. Such a landscape commonly comprises a soaring amount of
spatial heterogeneity. In geographical literature, the landscape acts an essential part, with
most explanations focusing ¢ime dynamic association connecting two characterisatsral
landforms or physiographic regions and human cultural grasipse, 1963; Mikesell, 1968;
Grossman, 1977 Landscape dynamics is the fluctuation of energy, mineral nutrients and
species surnanded by the constituent ecosystems and resulting transforms in those systems.
The key landscape configuration questions nowadays center on the significance of numbers,
kinds and configurations of eeystems. Unpredictability is exceptional within a lasatse.

Landscape ecology is the study of how landscape structure influences the profusion
and allocation of organisms with the multiplicity scales of the landscapge.hndscape
ecology focuses on three characteristics of the landssagle as structure, function and
modification Structure stands fohé spatial associations between the typical ecosystems or
rudiments where asFunction deals with he relations among the spatial featuiesd
modification comprises with & modification in the arrangement and purpose of the

ecological mosaic over time.
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The coast is an exclusive environment where land, sea and atmosphere interrelate and
interaction constantly influencing a narrow piece of spatial zone distinct as coastal zone. In
other wods, coastal zones are the vicinities having persuaded of both marine and terrestrial
processes. Coastal zones are the most delicate, dynamic and prolific ecosystem and are fairly
often under anxiety from both anthropogenic conducts and natural coursé algmports a
great quantity of floral and faunal biodiversity. Coastal Zone is capable with an incredibly
extensive variety of habitats such as coral reefs, mangroves, sea grasses, sand dunes
vegetated stungle, mudflats, salt marshes, estuaries amh$agte., which are considered by
diverse biotic and abiotic processes. Limitations of the coastal zones are defined in diverse
traditions depending on the focus of attention and accessibility of data. Typically, an
amalgamation of distance to coast antdtuminal data is used. Different nations exploit
diverse distance criterion for defining the coastal zone. In India, 500 m expanse from the high
tide line (landward) is engaged for separating the coastal zone. Total coast line of the world is
35, 6000 kmand the coastal area covers up more than 10% of the earth surface. Because of
the monetary benefits that accumulate from admittance to ocean navigation, coastal fisheries,
tourism, recreation and industrialization, human settlements are frequently moeetednn
the coastal zone than in another pldtes documented that near abat@% of theworlds
peoplelives peripherall00 kmfrom the coastAccordinglyl 0 % o f t Imeabitantsr | d 6
resides in lowlying maritime vicinity (<10 m) with an extremely susceptible to coastal
adversities.

In our country 35% of peoplive within 100 km of itssea shoraletermining 7517
km. Maritime regionin India suppose to significant for the reason thasazringefficiency
of its bionetwork attentivenes®f population, utilization of renewable and Ammewable
naturalproperty dischargeof squandegeffluents andnetropolitanmess industrialization and
squirt in frivolous conduct Maritime arena are continuously varying because of the
energeticinterations between the ocean andrrestrial systemErosion and accretion of
maritime sector outpouringdue to sea levedxpandingand landfall changingof seashore
caused byusualor anthropogenic forces, such ssa shoreof India edifice of artificial
corstruction port and waterfront conduced to convert in the coastal region and its
surroundings Thus, expected administemg of coastal vicinity is extremely essential
Furthermore groundwork of a suitable coastal zonesupervisionarrangementas well as

implementationof conventiors in the coastal zonequirespatialdataon themaritime land
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use, land cover and land formext tohigh tide and low tide lines, thecordanddistinction
of coastal habitats and sequencen ESAs (Ecologically Sensitivreas).

In fact 0 | a nsdasimmegiabservationin landscape ecology. It isgvertheless
discretein somewhadifferenttraditions For exampleCarl Troll visualizes of landscape not
as asensiblecreatebut as animpartially agreed6 or gani ¢ e nt ientyydf a
s p a tleef(19849) describs landscapes adivision surrounded byhe incessanearthwide
relationshipof geafactors which areclearas such on théoundationof their steadinessn
situation of a preciseland ug and aresubsequentlydefined in an anthropocentric and
relativistic technique According toGodronand Formarf1983 a landscape ian assortment
of land area composed otasterof interconneadecosystems that @jdmmonin alike form
throughout, whereby they list woods, meadows, marshes and villages as examples of a
| andscapeds ecosystems avicigity & teast acfewtkilomdtresa |
wide.Wiens in 1997 combats the conventional analysis explainedTimyl (1968,
Godronand Formarf1983, Zonneveld(1989, Naveh(1995 and others that landscapes are
grounds in which humangroceedointly with their surroundingn a kilometrewide scale;
i nstead, he defi nes 0 I|thenedhglateaop which spatial paptarns e
persuadee c 0| o gi c al Soneilllusitae $ @ @ AL anpaecé@djacenttwo or
moreecosystems close proximity. Tropical marine ecosystems ofteendureas energetic
and spatially varied seascapes in whattbred habitat tpes (e.g., coral reef, sgaass, open
water, mangrove and sand) azennectedto one another by aultiplicity of biological,
physical and chemical processes. Water movements, including tides and chelprositthe
exchange of nutrigs, chemical pollutants, pathogens, sediments and organisms among
workings of the outlook The dynamic movement of organisms also unéasironment
patches across the seascapeld et al., 2010; Gillanders et al., 2D1Eor example, many
tropical maritime speciesdisclosecomprehensivdife histories thatutilize resources from
spatially and compositionallgisconneatd habitat patchesParrish, 1998; Pittman and
McAlpine, 2003. Extremely travelling species can bond patchésiring daily foraging
movements, including tidahovement as well as, broader scaleyages for generatingand
seasonal migrationsZéller, 1998; Kramer and Chapman, 1R9En addition numerous
species of y s h divalgeddiverse tnarsfes int haldtag ahrosgh ontamy
(Dahigren and Eggleston, 2000; Nagelkerken and Van der Velde,).280Bndscape
ecological approacls the learning of ecological connectivity &ppropriate patches, mixture

of balancing resources.
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Recuperating our deliberation of ecological connectivity in tropical maritime
ecosystems is one of tilemendouslesireof resource managers and decision makers today.
For example, optimallyconnectedseascapes foaccuratespecies can bedocumentedand
mappedprovided thatexpensie spatially unequivocalinformation in prop up of resource
managemenetiquettesuch as the plan of Marine Protected Areas (MPAS). In addition, such
information can alsgrovide to invent of optimally connectedhabitat restorationprojects.
Presently, we &ve diminutive consideratef the mannersof tropical maritime organisms at
spatial and temporal scalepplicableto their key life cyclearrangementsAs a result, we
stay behindmainly with ignorant of the spatial and temporaxample of ecological
conrectivity thatis probableto endurein maritime environments. This is very much slow
down ourpotentialto comprehend the influence of seascape outlining on connectivity.

Recent scientificearningsin Remote Sensingacoustic telemetry, Geographical
Information Systems (GIS) and spatial statiséipprovedto us todetain mangeand analyze
the dataessentiafor connectivity studies in a spatiakkkactapproachand atcorrectlybroad
spatial scalesrooks and Sgayan, 200%. Incorporating spatial technologies with the
instruction of landscape ecologpays for both the functional and theoretical frameworks
obligatoryto endeavouthesecomprehensivenvironmentabpplicatiors at frequentspatial
scales. Landscapecology is aestraintthat indenture with environmental intricacy as well
as spatial heterogeneity and thmplication of scale {(Vu, 200§ and hasestablished
enormoushelpfulnessin the appraisalof ecological connectivity in terrestrial environments
(With et al., 1997; Crooks and Sanjayan, 2008n extensiveset of notionstermsand
examineequipments for considering trassociationsn between spatial patterning of land
surfaces and ecologicateasuredaverecentlybeen developedT(rner, 200%. Landscape
ecologists havencoveredhat a spatialljunmistakable nd quant it ative as:
in heterogeneous schemdsi(ner, 198Y is theexplanationto improving our observatiorof
how the physical structure and temporal dynamics of spatial iososdfect ecological
connectivity Crooks and Sanjayan, 2006 A | ot of tropi cal mar i
and crustaceangjivulge a well built relation with benthic structure. For thistention
landscape ecology has bestrongly and increasingly more endorsd as an ecologically
significant advancefor investigative species environment associations inwalespread
assortmentof structured GroberDunsmore et al., 2009shallow water maritime habitat
types Robbins and Bell, 1994; Irlandi et al995; Pittman et al., 2007; GrobBunsmore et
al., 2008; GrobebDunsmore et al., 2009We argueat this time that theignificanceof a

landscape ecology approach to thieemendously heterogeneousarrangemerst that
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differentiate coral reef ecosystems Wihelp out in understanding the inter connections
between movement behaviour and the spatial patterning of the seaStapately, this
shoulddirectto more ecologicallymportantdecision making in resource managem@ihtis

is suchprogresdghat has ben commencing for dissectiorof the West Bengal coastline. The

map geared up for the West Bengal coast underneath this study can be dilapidated by the
districts and blocks administration drawn in the disaster lessening and executive plan.

We recommend #nt Aser vi ¢ sush aseoolgical perviees, landscape
services and environmental servicascentuatehe relationshipbetween physical systems
(ecosystemsdrandscapes) and huywhiahnsshwalradandi$Servi
s e r v)iareesseatiafor the prolongationand convenienceof humanity Daily, 1997; De
Groot et al,. 2002; Assessment, 2)0Astantof services are energy, floahticipation and
entertaining activities Qe Groot, 200y. The methodical system of services, @., the
explanationand thedemarcationfrom functions and processes have been ufa®nation
and disputesince the term was first used in the literatuBagtian et al., 2006; Wallace,
2007). For the time being, we use thacceedingnove up based on auhuman ecologal
anal ysis of t he laam rbelcenstau@ e nt di F O swhdn they &e 0
esteemedby people; one function caatdvocatequite a lot ofservices. In theory, the costs of
generating and preserving vegetation strips can be gokt bfom the money saved on
restoring damageConvers in goods and services algwessurehuman wellbeing Daily,

1997; De Groot et al., 2002; Assessment, 2005

1.2 Justification of the Title

Maritime vicinitiesare thelargely delicate active and productive ecosystem and are
reasonably often under heavinessfrom both anthropogenigerformance and natural
processes. It supportgyeeatquantityof floral and faunal biodiversity.

Maritime regionis bestowwith a extremelyextensiverange ofsuroundingssuch as
mangroves, sea grasses, sand dunes, vegetated strung, mud flats, salt marshes, estuaries a
lagoons etc., which areonsideredby different biotic and abiotic processes. Typicallyp a
amalgamationof remotenessto coast andaltitudinal data is used forconsidemg the
arrangementfunction andadaptatiorof the land.So, Landscape ecologicatlvancefor the
learningof composition anatonstructionof landscapesvith the organizationof ecological
connectivity toappropriateterritories amalgamatiorof balancingresources is very much

requiredfor resent studies.
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Ecologicalpreparatiorthen may belefinite as theemployof biophysical and socio
cultural information taecommendrospecs andrestrains for decision making about the use

of landscape%teiner, 199)L

1.3Background of the Research

Landscape ecology conventionally has been inadequate to the lessons of terrestrial
systems; however, thgueriesand techniquegefining the science amniformly applicable
for martime and coastabub systems. Thanutual associatiorbetween spatiabutline and
ecologicalprocedureand the overarchingonsequencef scale on thi€onnectionvas being
investigatedin some matime settings as theommondiscipline of landscape ecology was
growingall the way throughhe latter two decades of the last century. As witlmaithanism
of the biosphere, eonsideratef theseassociationss decisivefor successfusupervisionof
marine and coastaub systens. However,comparativelycurrent progressin Geographic
Information SystemsRemote Sensingnd computer technologies hasemmenceto deal
with these issues and are nawthorizingappraisalof pattern and process in oceans. The
intention of this presentwork is to emphasizeresearch that is adapting tlapparatusof
landscape ecology tespondecological questions within coastlbsystems, tadeal with
the exclusivechallengescountenancen these landscapes, and rtitivate an exchange of
thoughtsandelucidationto universalproblems.

Considering above the potentialities of environmental issues as well as human use of
natural resources the present coastal area is selected for the study with the use of geospatia

technology.

1.4 Research Poblems and Research Gap

As per the Millenium Ecosystem Assessment (MEA) 2008% of the world
inhabitantssurvive within 100 kilometres of theseashoreas a resultanimatedsprainon
coastal resources anchusativeto the speedyecological modificatiors that have been
occurrencen thesebionetworls in the last few decades.

The consequencef coastal zones igssociatedo the elevatedstatureand protective
province of the biomesembrace by the sensitivity to the multiplicity of ecosystem
meaning, goods and servicd®stowwith coastaschems; to theamountandmassiveextent
of variouseconomicpresentatiomelianton these areas; and to trerietyandconsequencef

environmentatonfrons hesitatel upon European Commission, 2000
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Economic demeanows approachingfisheries (fish farming), residential housing,
transport, tourism and leisure, industrial manufacturing, power generation atbgsaip in
maritime vicinitiesand depend on the goods and serviresentd by them. Coastal systems
meet the expense direct and indirect goods and services.

One of theleading descriptionsof maritime systems is the webbuilt connectios
amongi t dissonnectsub systems, with water aa mediatoringredient When these sub
system vicinitiesare exaggerated by anthropogem r e v e n faétorsa fishenies ds well
as the vegetation species outside of the nursery area can also be considerably exaggeratec
How individuals exploit the land and their so@oonomic activitytaking place are the most
important reasons of the alteration taking place in land cover and thus, affecting environment
in greatly at a global level.

1.5 Objectives ofthe Sudy
Thefollowing objectivesare incorporated with the present study

x To construct the foundation of research on landscape ecological studies of sensitive
alluvium coastal environment for improving the resilience capacity against the

hazards.

x To evaluate the chronological development of coastal landscapes dominated by

chenier plain topography.

x To assess the spatial diversity of coastal habitats with special reference to the

community of plant species.

x To estimate the ecosystem valuation ofdleoape ecological units for scientific

resource management.

1.6 SystematicReviewand Meta-Synthesis of EzidenceBased Ractice

Landscape ecologgontract on theexaminatiorof spatial pattern and itglationship
to ecologicalsuccessios) at adiversity of scales\{/u, 200§. Landscapes can lokefinite as
parts that are spatially heterogeneous aodordingly landscape ecology approaches can
potentially be useful atan assortmentof scales to aextensive variety of various
environments, includingerrestrial, aquatic and marine systenisir(er, 2005; Wu and
Hobbs, 200). Most significant researchprinciple in landscape ecologgncompasshe
reasons and consequences of spatial pattern in landscapes, the gpssessionf

commotion, ecologicdlows in landscape mosaics, land use and land ameelificationand
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landscapeonservatiorand sustainable managemehbi(man, 1995; Turnest al, 2001; Wu
and Hobbs, 2002; Turner, 2005; Wu and Hobbs, Y0AS a researclscheme landscape
ecology has desloped speedily in modern decades\Wu, 2007, propped up by the
developmenbf specialist journals (e.gLandscape Ecologyand academic institutions (e.g.,
the International Association for Landscape Ecology), Research womnkerning the
landscape ecologiecurrentlytake up remote sensing data together with field measurements
and inaugurategeospatial analyses (using GIS) or simulation modelingrer, 200y The
relevanceof remote sensing in landscape ecology is becoming rextemsive (Greegor,
1986; Hall et al., 1988; Nellis and Briggs, 1989; Hobbs, 1990; Goossens et al., 1991; Turner
and Gardner, 1991; Hain&®ung, 1992; Haine¥oung et al., 1994; Iverson et al., 1994;
Moody and Woodcock, 1995; Metzger and Muller, 199Bhe inmpending of Thermal
Infrared (TIR) remote sensing data for given thaiomentousnew information in the
assessmerdnd modeling of landscape ecological experiences is kighe(z, 1990; Luvall
and Holbo, 1991; Quattrochi and Pelletier, 1991; Norman et1@85; Lo et al., 1997,
Quattrochi and Ridd, 1998 Recording information on the geograptgarroundingsof
species \(Vadsworth and Treweek, 1999andscape ecology ioncernedn the resuls of
location and spatial relations in ecology. Thesenmunicatios such as thelistribution of
species in relation to other species or to the natural environment, which had been formerly
unnoticedor oversimplified, achieved significance with the implementation of Gé&r(ston,
1998. Even thouglprincipally a tool sed in landscape ecologydinesYoung et al., 1993;
Johnston, 1998 GIS is now utized for a widespreadmultiplicity of significance for
answering questions on the ecology atidcationof species individually and communities
also Scott et al., 2002 Present study deals with multifunctiorsirveillanceof landscape
and amalgamateboth natural and cultural features, for the reason that, this aisiss
consideratiorof the landscape as the physical basis for sustainable landsdapsion In
this view, landscapes are spatial human ecological systemsditatnsea broader
multiplicity of functions that are or can be valued by humans because of economie, socio
cultural and ecological reason€Hee, 2004; DeFries et al., 2004; De Groot, 20f@r
example food production, climate regulation and educafienGroot, 2005

As Risser et al(1984 make amemorandunof the flows and reassigns among spatial
workings between and amongst landscape patternspardominantly noteworthy in
considering the inter connections of ldscape patterns and processés.widespread
clarification ofthermal infraredremotely sensed data can be obtained frémdérson and
Wilson, 1984; Estes et al.,, 1986; Lillesandet al., 1987; Davis and Lettington, 1988, Price,
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1989); Also, superiofintuition of how multispectral remote sensing, together with the use of
thermal infra reddata, can baffiancedto better understand the land surface heat balance are
given in Choudhury(1991) andSellers et al(19995. Remotely senskedata makes available
an effectivetool for landscape pattern study, though it is only in recent years tlhaedtble
for landscapelescribehas commenced to be fully utilize8crman, 199p

The successiomf landscape ecology as a discipline hash@écipally encouraged
by technologicaenhancemestin remote sensing and GIS; in fact its origins lie down in the
perfectionof aerial photographyGroomet al, 200§. As with a lot of areas in physical
geography and interconnected field®emote Sensings a key expertise for computing
landscape patterns addvelopmergin the twentyfirst century. TheRemote Sensingociety
has developed avealthy and mottled set of analytical tools that go glowing ahead of
conventional cartographic procks. However, it is notoherenthow far these pioneering
techniques and products have beaecludedwithin landscape ecology. In @ntemporary
assessmeraf the situation of the science, for example,rner (2005 concurrences remote
sensing little morehan an ephemeratlivulge AlthoughFrohn and Lopef2017) afforded a
consciousnesef the exercise of remote sensing data in landscape ecologg|uttidation
focused basically on thewltiplication of landscape pattern metrics. In recent tiniesyjom
et al. (2000 tinted the prospectiveignificanceof contemporaryechnological developments
together with multangle performance, hyper spectral sensing and radar, to European
landscape ecology, but did nst¢rutinizethe exposureto which these advances have been
approved by researchers. It is applicable to reflect on the modern and possible function of
remote sensing in landscape ecology. SuccessiMasuremest have renowned an
augmentedutilize of quantitative statistical studwnd modeling approaches, but little
enhancemerih development of theoryHobbs, 1997; Andersen, 200&n her current review
of landscape ecology sciendejrner(2005 failed to talk about thepprehensionf theory in
general. Here, weonsiderthe digutation that quantitative study of remote sensing data in
incorporationwith field data can reinforce the scientifigidity of landscape ecology, by
underneath the testing of hypotheses beached in applicable ecological theory. In the early
1980s landsqee ecologyattaired origin as a junction of numerous fields working on diverse
theories. In 1984, landscape ecology leads the way in the United States defined ethics and
route for the field Risser et al., 1994 Their paperconfirmedii L and s c ap ecusesc ol o

unambiguously upon spatial patterns. Particularly, regards as the development and dynamics
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of spatial heterogeneity, spatial and temporal relations and exchange transversely
heterogeneous landscapes, persuades of spatial heterogeneity on biobio@ng@racesses,
and managing of spatial heterogeneity. 0 E
propensityto attentionon patternelucidationand assessmer(fTurner, 200%. Wiens (1999
assessed the first five issues of tandscape Ecologjpurnal and found that the 99 articles
were mainly communicativeor indefinable with either no quantitative consequences, or
results that wereeachablewithout statistical or mathematicakxamination For example,
Turner and Ruschg1989 considered tmsformations in the spatial patterns of land use in
Georgia. Theireffort was straightforwvardand communicative but very significant at the
time. In fact, the authorsS{lbernagel et al., 1997gone behind on this effort tbemize
landscapeunderstandingn a northern Great Lakes region. In this way, we incrementally
madeup upon the schemes and application developed formerly. Development and testing of
landscape metrics was a fundamental juncture, concurrent with progressions in GIS and
information techonlogy. Now, more than twenty years after the primary endeavor to describe
principles, landscape ecological studies have completed immense advancement in both theory
and applications.Practitioners have particularly sharpened methods for enumerating
landscae structure, for pertaining remote sensing and GIS tools and for developing spatial
models. Landscape ecology has altered into a worldwide science, persuading how ecologists
observation and revision the world. Its approaches and perceptions have besivelyte
embraced both in university curricula and environmental resource management worldwide
(Turner, 2005

The objective of the current study is to demonstrate how coastal zone landscape can
be differentiated using remote sensing and empirical modela@went to the betterment of
the resource management community. Landscape ecology has been distinct varieasly (
et al., 1984; Urban et al., 1987; Turner, 1989; Pickett and Cadenasso, 1995; Turner et al.,
2007, but mutual among explanations is theeqise focus on the significance of spatial
heterogeneity for ecological progression. The scale free focal point of landscape ecology on
the causes and consequences of spatial heterogeneity is separate from how landscape ecolog
is sometimes defined (e.gZpnneveld, 1990; Bastian, 2001; Opdam et al., 20Akthough
these two views are not commonly exclusive, the different perceptions have fashioned some
perplexity about what comprises landscape ecology. Some researchers also reflect on the

global expressins restraining (e.gReiners and Driese, 200)1but landscape ecology is
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useful in terrestrial and also maritime ecosystems (&tpele, 1989; Bell et al., 1997,
Teixido et al., 2002; Ward et al., 2002

The generalization of the landscape perceptiod #&s function across an ample
assortment of systems and scales has surely given it wider applicability within ecology and
studies paid attention on bigger areas have contributed to new consideration of ecological
dynamics.

The explanation of coastal dym&s in various forms has concerned lots of early
researchers(racknell and Hayes, 1991; Huang et al., 1%Ahcknell, 1999Anthony et al.,

2006; Sener et al.,, 20).0Studies regarding the beach profile gives information on
cyclic/seasonal morphologicalterations in the coastal area which are important to recognize
the erosional and depositional features, which in turn help to appreciate alters in
oceanographic processes in the coastal afby, 1985; Pethick, 1990; Ikeda and Dobson,
1995; Paul, 202; Bhattacharya et al., 2003; Ramasamy and Kasturirangan, 2005; Anthony et
al., 2006; Ganesan and Gaonkar, 2006; Pacheco et al., 2008; Murthy et al., 2008; Masselink
et al., 2008; Maiti and Bhattacharya, 2).0BPo evaluate the dynamic behavior of the talas
province for pre monsoon arfflostMonsoonseason it is necessary to bring out seasonal
beach profiling.

A land resource record is an essential beginning for environmental setting up or
resource management decision makingld€, 1999. Remote $nsing afords a quick,
precise, inexpensive way to obtain such land resource Batdfefn and Williams, 1996
This land resource data is decisive to support in determining the performance of terrestrial
ecosystems{ihlar et al.,2003.

Ecosystems presentraultiplicity of services, a lot of which are ofdispensablend
significance to human well being, for health, livelihoods and enduranoestgnza et al.,
1997; Assessment, 2005; Foundations, 200D spite of internationaleassurancéhrough
among othershe Convention on Biological Diversity BD)) universalbiodiversity carries
on toturn downat astonishingates (EEB, 201(. Articulating ecosystem servigarinciples
in economic units alsoffers supervision in accepting uséndnessand theproportional
value presenproductiors situate on ecosystem services. These vadueportto formulate
decisions aboutlispenseresources between contending uses whereby it shouddseshed
that economic values that are based on market prices oalglly discountthe rights
(values) offorthcoming creatiors (Farley, 2003 In addition, thescopeof the extensive
multiplicity of ecosystem service flows and their values in financial unitsisaris a basic
step toextendencouragemerdndfabricateexpenditures desirable for their maintenance and
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sustainable use, such as systems of Payments or Rewards for Ecological Seaviegs(1d
Costanza, 2010; Leimona, 2Q1Research on the econonaiealuationof ecosystem services

dates back to the earlyl36®ut recognizedsufficient awarenessvith the publication of
Costanza et a(1997 and since then there has beestrangexpansionin the number of
articles and reports on the economic valuation of natural resources, ecosystem services anc
biodiversity Ecological models areventsthatreplicateecological systems and progressions.
Ecological modelingcombines mathematical modeling, systems investigation and computer
techniques with the ecology ardirection of the environment and its natural resources
(Jgrgensen, 2000

Biodiversity is the diversity oliving organisms measured at all levelsrofolvement
from gene through species, to higher taxonomic levels, as well as the diversity of habitations
and eosystems, in addition with thprocedure happeningtherein. Global Biodiversity
AssessmentHeywood and Watson, 1995; Gaston, 20g0esstimates thethole number of
animal and planvarietyto be between 13 and 14 million. It further records that sorfgr o
1.75 million species have bedemonstrate and deliberatedHeywood and Watson, 1905
Incidentally, a lot of species are beislgattereceven without beingecognizedheir survival
ard significance in the ecosystem.

Determining the distribution andrcumstancef biodiversity remotely, with airborne
or satellite sensorgsomes out to be an ideal technique to assemble theseportant data
(Noss, 1990Menon and Bawa, 1997; Turnet al, 2003 Grosset al, 2009.

Many contemporarydata suggestd however, that augmented ;@ emissions
following deforestation may not be as great as first thoughichot et al., 1999; Erickson et
al., 200). The participationof subsequentand use to trace gas exchange is even less well
understood(Erickson andKeller, 1997; Erickson et al., 20pihough information and
considering of trace gas {8 and CH) fluxes from natural forest systems, pastures in Latin
America, paddy rice and a few other cropping systems irhtimeid tropics hasdistended
significantly over the past 10 years. Fluxes ofONfrom substandardorests are similar to or
less than those of primary or ddokpansiorforests Keller and Reiners, 1994; Verchot et al.,
1999. Moderndata from a chronological sequence in Para, Bestdblishedessimportant
forests of 10 years or less with fluxes one tenth that otdneentionalforest while that of
20 to 70 year oldess importanforests was about one third that of the offtiiegrownforest
(Davidson et al., 20Q1Pastures in Latin Amerigaresent a moreomplicatedrepresentation
with some studies performing they are potentially a great sourcg®{lMizao et al., 1988

while othersdepictionsimilar or lower NO fluxes from pasturedistinguistedwith the forest
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(Vitousek et al., 1989Verchot et al., 19990r that the great flux from pastures may be
temporary comforting at levelsminor than that of the forest system from which they were
consequentiglKeller et al., 1993; Davidson et al., 2Q0Natural systems usually have upper
fluxes than theconsequentialunfertilized systems and.Q (+NO) fluxes can b&oughly
anticipated agl% of airbornN2O inputs Qavidson et al., 2000 Additionally, soil type and
texture carcontrolNO fluxes, withclayier and more productive soils havieginentfluxes
(Matson and Vitousek, 1987; Mosier et al., 1996; Verchot et al.,)1923dies of Chifluxes
from miscellaneoudand usecoordinationin the steamytropics are lesser than for,@ but
delegatethat wpland, well drained forest soils devour CHKeller et al., 1986; Keller and
Reiners, 1994; Steudler et al., 1996; Verchot et al., R@@m anfinancial point of view
biodiversity, i.e,it he variety of i fe at a | df geheticv e | s
variation within and among species to the level of variation within and among ecosystems
and biTomae 97, (nust be seen as annstructivecharacteristicwith biodiversity
supervision as an endeavorand the disregard of fortification to be presumd as a
disinvestmentwhich directs to a diminish of exclusiveservices and, imotate to economic
costs. Therefore, the economic establishment of a decision for or alongsgieetigthening
of biodiversity necessitates tlwnsideratiorof all costs and benefitassociatedo it. It is
well knownthat the majopredicamenbdf counting themultiplicity of biodiversity services in
economic selections is that many of these services argaasurecon markets. There is a
breach between markgaluation and the economic value of biodiversity. In order to fill up
these valuation gaps, those services of natural properties that are not valued on markets, but
ought to nonetheless be considered valuable, must firdot@mentedand theni as far a
potentiali monetization. Only in 1967 were subsistence values recognized as a possible
profit of naturalbelongings They were in generadnonymousbefore that dateK{utilla,
1967).

Anybody who becomeanxiousin conservatiorapplicationquickly comprehendhat
it is an essentiallymultidisciplinary commotion So that a projectoncerninghazard fuels
diminution programs has focused a@evelopmenbf a Cost Effectiveness Analysi$CEA)
system forU.S. Department of InteriotJSDI) (Omi et al., 199). Fortunately, technological
proceeds do offeapparentools tomaintainin decision making focontinuingsustainability
of our earth. Resource administrators should, howes@nfidentially observeas present
potentialities, andestrictions of these tools foacquiringgeospatial datanviableto sustain
GIS and ecological modelsContinuing studies of ouwaried environments and the

supervising of challengingonvincing of environment and man amecisive for decision
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makers to have inforation facilitating them to make informed judgmentSo¢ke and
Doomkamp, 1990; Cihlaet al.,2000; Slater and Brown, 2000

1.7 Research ®sign

Connectivity across the seascapexpectedo haveattentiveconsequences for the
performanceexpansionendurancend spatial distribution of maime species. A landscape
ecologystudy proposesnormousefficiency for learningecological connectivity in tropical
coastal systemLandscape ecologgndow witha well developedheoreticaland equipped
structurefor focusedon complicatedmulti-scale questionselating to persuadeof spatial
outline on ecologicalprocedure Landscape ecology cgroposequantitative and spatially
unambiguousinformation at scalegpplicableto resource management decision making.
While landscape ecology steadily more being purposefulto tropical marinecoastal sub
system present studyhas dealt clearly with the issue ofcoastal management strategies
through understanding of chronological development of this area, speaciason and also
land valuation estimatiorHerein, weobservethe relevanceof landscape ecology to better
comprehendecological connectivity in tropical marine ecosystems by: (1) reviewleg
existing literature regardinandscape ecology concegts detecting the research gap and
the existing problems to fix the research goal and also aware about the characteristics of the
studied coast for better implementation of methodologywvell as management strategies,
(2) discussing thehronological develpment history of the study area to understand the
geomorphological settings for assesding morphometric attributeso that study arezan be
divided into different processes response z@8g examiningthe acquired field data related
to the floral speies succession, zonatiaighnessevenness(4) reviewing thedataregarding
the ecological value and economic value of land by which the total studied area can also be
divided into different land valuation zone to formulate appropriate managemeagistsabr
sustainable development, (5) assess#sgons learned from terrestrial landscape ecology and
from marineecology studies, and discussing the implications of ecological connectivity for
resource managemeand some recommendation have also falbed for improving our
understanding of ecological connectivity and applying results to make more informed

decisions for conservation planning.

1.8 Materials and Methods

The <concept of 6l andscaped was define

hi storically interconnected complex of ec
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element, can be recognized in the field by the homogeneous structure and compos#ion of it
vegetation and homogeneous morphometric features of the soil profile. More fundamentally,
it is also characterized by its microclimate and by processes which can be described as input,

movement, transformation and output of matter and energy.

1.8.1Data Used for This Study

The present study is incorporated whrvey of India $OI) Toposheets (Toposheet
no. 730/4 730/5, 730/6, 730/9, 730/10 and 730/#®m Survey of India, Kolkatavith a
scale of 1: 50,000 and 1: 250,0Frther the study also deals widtellite image of Landsat
5 and Sentine-2 Multi Spectral Instrumen{MSI) from USGS and SCI HUB;everal
temporal images of Google Earthmeteorological records from Indideteorologcal
Department (IMD), Kolkata; gplogical map from the Geological Survey India (GSI)
official portal. Soil mapfrom National Bureau of Soil Survey and Land Use Planning (NBSS
& LUP) has also been usddr the analysis of the soil charactesisnultaneously repeated
field survey has beeconductedwith pre designed questioners for validation of the research
results.

Landsat 5 wascommencedon March 1, 1984at Vandenberg Air Force Base,
California on aDelta 3920National Aeronautics and Space AdministratiiNASA). The
Thematic Mappe(TM) sensor wasacceptedn Landsat 4 and Landsat 5, and images consist
of six spectral bands with a spatial resolution of 30 meters for Bands 1 to 5 and 7, and one
thermal band (Band 6). Thestimatedoutlook size is 170 km nortsouth by 18 km east to
west (Table 1.).

Table 1.1 Landsat §TM) BandSpecification (Image acquisition da2¢.11.1990Path 139, Row 45)

Spectral bands Wavelength(p) Resolution(m)
Band 1- Blue 0.450.52 30
Band 2- Green 0.520.60 30
Mission: Landsat 5 Band 3- Red 0.630.69 30
Sensor: TM Band 4- Near Infrared (NIR) 0.76:0.90 30
Band 5 - Shortwave Infrared (SWIR) 1.551.75 30

Band 6- Thermal 10.4012.50 120* (30)

Band 7- Shortwave Infrared (SWIR) 2.082.35 30

TM Band 6 was acquired at 1-2@eterresolution, but products are resampled tor88er pixels.

Source:United States Geological Survey (USGS)
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1.8.2 Dark Object Subtraction (DOS)

The scattering of theambiance particularly depends on the wavelength in the
perceptiblefraction of the electromagnetic spectruin. this circumstanceDOS techniqueis
acknowledgedor the reason that is arelativeatmospheric scattering model poedictthe
haze values for all the spectral bands fronpraferredstarting band haze value. This
complicatedechniquas employedto regularizethe expectechaze values for theiversegain
and offsetconsideratiorused by the imaging systerhe path radiance garticularby the

subsequentquation §obrino et al., 2004

Lp =LminT L DO1%
where Lmin = radiance thatommunicatedo a digitalcount upvalue for which the
amountof all the pixels with digital counteferior or equivalentto this value andt is
equivalentto the 0.01% of all the pixels from the imageasuredSobrino et al., 1993
consequentlyhe radiancacquiredwith that digital count value (DNn)

LDO1% =radiance of Dark Object, assumed &vé a reflectance value of 0.01.

1.8.3 Conversion from Digital Number to Spectral Radiance

Spectral radiance scalingchniquehas beerxploitedfor the radiancedaptatiorof
TM data. The Digital Number (DN) of individual bands #mansformed to space
attainmentradiance orTop of Atmospheric (TOA) Spectral Radiande))( of t he se
openingg Mul t i spectr al band of t hehalilktedoeT®A or 0 s
spectral radiance fatandardizinghe datalflarkham and Baker 1936

Lo= {(Lmax‘ Lmin/ QCakhax- Qcahﬁin) x (Qcal' Qcalnin) + I—min}

where,

L..= Spectral radiance ahe sensor aperture in watts/ (méters t er * & m)

Qcal =Quantized calibrated pixel value in DN

Lmin = Spectral radiance that is scaled to Qgalin watts/(meter* st er * & m)
Lmax = Spectral radiance that is scaled to Qgain watts/ (M* st er * & m)

Qcahin = Minimum quantized calibrated pixel value (correspondingqg)Lin DN

Qcalax= Maximum quantized calibrated pixel value (corresponding.tg) lin DN

Lmax and Lmin = Spectral radiances for each band at digital number 1 and 255Qcahin,

Qcalnay respectively.
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1.84 Conversionto Top of Atmospheric (TOA) Spectral Reflectance

A

Different multispectral bands of thBM s ens or 0 s traasformedio SOA b e
planetary reflectancby means ofeflectance rescaling coefficient factor which are supplied
from the product metadata file. Tkabsequengquation is used\(ASA, 2016 to exchange
spectral radiance to TOA reflectance TV data.

1=( 2Lz d®)/(ESUNszCc 0§ d

where,
jp= Unit lesspl anet ary reflectance, which is At hi
e nergABA, 20(L9
L=Spectr al radi ance adatelltehmaglianse@nEamthSun slistaange enr t u r
astronomich units (provided with Landsat %netafile, and a excel file is available
from USGS website
ESUN,= mean solar ex@atmospheric irradiances
ds = Solar zenith angle in degrees, which is equaldts 90> d gwhered ds the Sun
elevation
ESUN = ("zd?* radiance maximum and reflectance maxim@nadiancemaximum and
reflectance maximum are provided by image metadata).

Sothe Landsat Simages areompletedaccessiblevith bandexplicit rescaling factors
which permitfor the straight conversion from DN to TOA reflectanédternatively, the
property of the tmosphere (i.e. Disturbance on the reflectance that varies with the
wavelength) should beneasuredn order tocomputethe reflectance at thposition It is
described by the | aviordnetsau i9%ace refl ectance

y = 2[Ld B2 d2]/ [Ty (ESUNoZ C 0 & T2) + Eiown
where,

Ly= The path radiance

T,= The atmospheric transmittance in the viewing direction

T,= The atmospheric transmittance in the illumination direction

Edowr= The down welling diffuse irradiance.

1.85 Sentinel 2 Multi -Spectral Instrument (MSI)

Sentinel 2 wasinstigatedon June2015; hefabricationof the Multispectrabppliance
(MSI) on board Sentin€2 has beerdeterminedby the requisite for great swath high

geometrical and spectral performance ofdmensions
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The MSI measured eével1C) the Earth's reflected radiance in 13 spectral bands from
Visible Infrared ¥NIR) to SWIR (Table 1). The Bandwidth (nm)dalculatedat Full Width
Half Maximum (FWHM). This dispensatiormove compresses LevdlC imagery using the
JPEG2000 algorithm and a GML geographic imagasarrangedeader. LevelC data is
generated at thdast partof this step. LevellC product provides orthorectifiedOA
reflectance, wh subpixel multispectral registratiofrable 1.3. Cloud and land/water masks

areincorporatedn the product.

1.8.6 Radiometric Calibration Activities
The radiometric calibratioractions permit fortitude of the considerationsof the
radiometric calibration model, whichspiresto exchangehe electrical signatalculatedby
the appliance transformed in digital count, into physical radiance measured at the sensor
(ESA, 2017.
Radiometric calibration activities are the sette¢hniquesused toguesstimatehe
considerationsf the $®ntinet2 radiometric model.
Nominal radiometric calibration activities include:
1 Dark signal calibration (every 2 weeks)
1 Relative gains calibration (every month)

1 Absolute radiometric calibratig@very month).

Table 1.2 Band chaacteristics of Sentiné MSI image (Imagery dat#6.12.2016 and 16.03.20117

Resolution Central Band Width

Band Name (m) Wavelength (nm) (nm) Purpose
B 01 60 442.7 21 Aerosoldetection
B 02 10 492.4 66 Blue
B 03 10 559.8 36 Green
B 04 10 664.6 31 Red
B 05 20 704.1 15 Vegetationclassification
B 06 20 740.5 15 Vegetationclassification
B 07 20 782.8 20 Vegetationclassification
B 08 10 832.8 106 Nearinfrared
B 8a 20 864.7 21 Vegetationclassification
B 09 60 945.1 20 Watervapour
B 10 60 1373.5 31 Cirrus
B11 20 1613.7 91 Snow/ ice/ clouddiscrimination
B12 20 2202.4 175 Snow/ ice/ clouddiscrimination

Source: Sentine? MSI, User Guide, 2017

High resolutions Digital Elevation Model (DEM) have been prepared through
incorporate the replication of image calculation procedure for the recognition of micro

geomorphological components of the studied area. 2,000 Ground Control Points (GCP)
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locations were arked on the Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER)Global Digital Elevation Mode(GDEM) (Versior215 m, 2014),
Shuttle Radar Topography Missid®RTM: 1 aresecond, 30 m, 20}4DEM and Google
Earth image to accumulate the altitude of every GCP for the detect®oodfMean Square
Error (RMSE), Mean Error (ME) and Absolute Mean Error (AMBhese data were
calculated through the bootstrapped itierat to beat the inaccuracy. Becatise bootstrap
iterations offers an advantager determining the precision statistics stochastically as
contrasting to existing practice of deterministic derivation of these statiSticsriia et al.,
2010 and a quantity of principle positions had beslected for the Total Station (TS)
survey to integrate and validate the elevation points for the anédpsliscape characteristics

as well as evolution processes of coastal tract since 1990.

Review of Existing SOI Toposheet (730/5, Landsat 5&8 Temporal Sentinel-2 MSI Data
Literatures 6,9,10, 13 & 14) Multispectral Imagery & Google Earth Image
. B . . Repeated Field Survey Ancillary Data Uses
Existing Radio Carbon High Resolution with Identification of (Census 2011, GSI, NBSS
Dating Records Interpolated DEM Geomorphic Signatures & LUP and DSDA Office)
v v v v v v v v

Designing the Different Thematic Layers through the Cartographic Techniques and Softwares at Multiple Scale

.| Generating the Contour | Identification of Coastal Assessment of
"] Plan in 50 ¢cm Interval Habitats Landscape Ecological
— Units
- | Categorization of
»  Order of Landforms > Diffe ent@oastal -
Vegetations Settlement Density
.| Chronosequences of : o g‘é‘;ﬁ?lzusmg i
"|  Coastal Landforms Analysis of Shannon e
and Sorenson Diversity of Population Pressure

Reconstruction of Index

> Geological and » ; Ecological Valuation of
Geonlorphological Hlerarcfhlcal Clus?er Landscapes

History of the Region »  Analysis for Species

Homogeneity

Economical Valuation

gl Ecological Diversity of Landscapes
»| Agglomeration under
¥ Coastal Morphometry Topographic Variability
v 7

.| Ground Truth Verification and Human Perception Study for
the Coastal Disparity

v ¥ & y

Assessment of the

Chronological Spatial Diversity of : .
Development of Coastal | Plant Species Based on | Landscapes Ecologlgal > Appraisal of b acd
A . Characters of Sensitive Use Pattern
Landscapes Micro Landscapes Unit
Coastal Zones
v v ! v

Preparation of Scientific Resource Management Strategies and Improving the Resilience
Capacity against the Hazards of Alluvium Coastal Tract

Fig. 1.1: Elementary methodological flow chart showing the developments of landscape ecological study
which is the relation among spatial patterns, historical background and ecological processes.
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To characterize the landscapeits and coastal evolutigorocesssupervised image
classification along with the detail contoplan has been prepared on the basis of Remote
Sensing technology and high resolutiomerpolated DEM of the study aresnd existing
radio carbon dating record has been used for validaif entire pocesses of landscape
evolution.

Shannon Diversity Index, Sorenson Coefficient, Hierarchical Cluster Analysis
techniques aremployedto explore the species richness and evenness of the study area and
analyze the spatial diversity of coadtabitats.

Several numerical techniques are incorporated to establish the landscape valuation
assessment such as, markedased techniques, revealed preference techniques, stated
preference techniquesluman perception surveys through repeated field survey are also
conducted to understand the relation among human intervention (resource uses and alteratior
of land use / land cover), coastal hazards and coastal morphodynamics. At the same time
biological pocesses have been estimated through the jgedmorphological mapping.
Finally some Secondary data (climatic data, tide data, census data, hazards data etc.) are als
collected and analyzed through some statistical methods to understand the coasts¢proce
and the pressure of uses of coastal resources.

On the basis of these thematic mapping and constant field observation the present
study estimates the chronological development of the coastal environpedial diversity of
plant species and appraige land use pattern and land valuation so that the present study
can helps the society to formulate the further scientific resource management strategies as
well as the strategies of reducing the hazard intensity of low lying alluvium coastal tract.

Devdopments in landscape ecology illustrate the important relationships between
spatial patterns and ecological processes. In this present study these developments
incorporate quantitative methods that link spatial patterns and ecological processes at broad
gpatial and temporal scal€sig. 1.1). This linkage of time, space, and environmental change
can assist managers in applying plans to sehx@ronmentaproblems.Through this work
the increased attention in recent years on spatial dynamics has highlighteeed for new
guantitative methods that can analyze patterns, determine the importance of spatially explicit
processes, and develop reliable models.

Multivariate analysis techniques would be frequently used to examine landscape
level vegetation patterns throughout this present wbhke present study incorporated with
statistical techniques, such @aster analysiand different statistical modefer classifying

plant communities of the coastal b&limate changés another major componewhich has
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been consideringn the current researcbf landscape ecology. Ecotones, as a basic unit in
landscape studies, may have significance for management under climage clc@narios,

since change effects are likely to be seen at ecotones first because of the unstable nature of :
fringe habitatThe study analyzes gradients across space and time between ecosystems of the
coastal dune to determine relationships betweetrimison patterns of animals in their
environment. Looking at where animals live and how vegetation shifts over time may provide
insight into changes in coastal processes as well as climatic changes over time across the

landscape as a whole.

1.91Improving our Understanding of the State of RamnagarCoast

The studied coast is a widespread coasigion is on the farthest Southedt of the
state. A part of the district of Purba Medinipur, West Bengal along the Bay of Bengal
includes the coastal plain. This rising coastal plain is made up of sand and mud sedimented
by fluvial and aeolian process which is also an-re@stern divisin of Kanthi Coastal Plain,
covers an area of abo2®439hectae or 294.39 kni (Fig. 1.2).
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Fig: 1.2: The studied coast, a widespread rising coastal plain made up of sand and mud sedimented| drydfluv
aeolian process at mighsern division of KanthiCoastal fain, stretching between 21°36'33.07"N to
21°46'47.03"N and 87°26' 42.86" E to 87°45' 22.1&'the part of district of Purba Medinipur, West
Bengal along the Bay of Bengal coast.
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Geologically, the area is characterized by ordinary alluvium deposits of Holocene to
recent origin that were brought down by the Subarnarekha and G&ngss system.
Presence of colonies of sand dunes and marshy areas are in parallel way to the shoreline i
mostly frequent in nature of this geomorphic part. The dune of this vicinity lies adjacent and
parallel to the Bay of BengdFig. 1.3. In some regions dunes arises are at a distance &f 5
km from the coast and It - 12 m high. The state has a sHimee of 210 km.
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Fig. 1.3: Geological structuref the study area.

Table 1.3:Description of the soil taxonomic classess

ID No.  Map symbol Description Taxonomic name

Very deep, moderately well drained, sandy st

4 WO073 occurring on gently slopindunes in coastal plain wit  Aquic Ustipsamments
sandy surface, severe erosion and salinity

Very deep, well drained, sandy soils occurring

2 WO074 moderately sloping coastal plain with sandy surfe  Typic Ustipsamments
severe erosion and slight salinity

Very deep, poorly/ imperfectly drained, fine so

occurring on level to nearly level marshes in coa Fine AericHaplaguepts
3 Wo76 plain with clayey surface and moderate flooding ¢  Typic Ustipsamments

salinity associated with deep, well drained sandy sa
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1 WO77
7 w078
6 WO038
5 WO075

Very deep, poorly drained, fine soils occurring
nearly level to gently sloping coastal plain with clay
surface, and moderate flooding and slight to mode
salinity (limited extent)associated with very deej
poorly drained, fine cracking sails

Very deep, poorly drained, fine cracking so
occurring on nearly level to very gently slopil
coastal plain with clayey surface, moderate flood
and moderatesalinity (moderate extentassociated
with deep, poorly drainedine soils

Very deep, very poorly drained, fine cracking sc
occurring on level to nearly level low lying alluvii
plain with clayeysurface, associatedith very deep,
poorly drained, fine soils

Very deep, poorly/ imperfectly drained, fine so
occurring on level to nearly level marshes in coa
plain with clayey surface, and moderate flooding :
salinity ssociated with very deep, well drained sar
soils

Fine Typic Haplaquepts
Fine Vertic Haplaquepts

Fine Vertic Haplaquepts
Fine Typic Haplaquepts

Very fine Vertic
Haplaquept$ine Typic
Haplaquepts

Fine Aeric Haplaquepts
Typic Ustipsamments
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Fig. 1.4: Spatial distribution of the soiaxonomicclasse.
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Purba Medinipur coastal tract is characterized by sand dunes, long shore currents,
major river emancipations, less turbid but high saline sea water influence, cuspate delta of the
Jaldhariver and neetectonic depressions in the north whimbvered mostly by sandy clay
and silty loam soils that developed unddsrackish environmerand tis type of soil has a

high water retaining capacity &ble 1.3; Fig. 1.}

Bankiput and Tajpur Mangrosein Purba Medinipur district has a complicated
coastline, bunches of early growing deltas with interlinked tidal creeks and estuary. Deltaic
expanses are generally clayey due to high deposit of sediments through the Subarnarekha
system in right and alsdtough the Ganges system in left. A clayey bedspread covering
gravels of sandstone, siltstone and quartz designate quaternary era of the area. Consequently
West Bengal does not acquire the fertile alluvium as rbeéind the topography is not
desalinatedby river floods. The wide beaches and intensive network of inlets and creeks,
mangrove swamps, mudflats, frequent coastal dunes and sand flats are the major

characteristics of this coastal region.

Fig. 1.5 Micro geomorphologicaunits of the studied cea
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