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Wildlife and human needs are often enmeshed within discursive representations
and praxis of wildlife conservation in the Global Southindia, more than tleequarters
of forested aoThese spacardcategpriced asdresereed-orests
support diverse flora and faundthin complex landscapes of human settlement and
agricultural fieldsMuch of thisbiodiversity remains understudied anddemepresented.
This dissertation explores how biophysical and social factors coproduce space to create a
conducie landscape for wildlife in theemtarid Eastern Ghats of South India.

| employ a mixeemethods approach to respond to calls for nmegrated
research in conservation, and use a range of data sources saafistsuctured
interviews, household surveys, faunal surveys and satellite imaderyindings
illustrate how livelihood diversity and everyday practices of rural commuiiitiag on
the periphery of four Reserve Forests shape both landscape composition and structure.
Species distribution models that assesative likelihoods of distribution of the Sloth

Bear, Fowhorned Antelope, Wild boar and Leopard in the study areage insight



into the socieecological conditions under which shared spacesragted and

maintained This allows me to untangthe relationships mediatingildlife presence in
unprotected forest8y drawingon lifeworlds of a marginalized forest depdent
community | argue that representations of Reserve Forests need to be contextualized
based on actual vegetatioharacteristics and the relat®hetween people, wildlife and
forests. The results show tHaterogeneity in landse/coveproduces permeable
landscape that resists precise classification.

This dissertatiomttempts tadisrupt traditional conservation paradigms by
showing that wildlifepersistan humandominatedandscapes through a complex
intersection of landscape composition anmddtire forest managemepblicies,
everyday practices of rural communities and mutual adaptdistmseenwildlife and
people.Thus widlife conservation irReserve Brestsshould understand thandscape
matrix, take into consideration diverse land uaed acknowledge the value of forests to

rural communities.
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Chapter 1: Introduction

This dissertation began with a need to examinetiieus absence of the Eastern
Ghats in conservation discourse in India, despite wildlife presence. This discourse which
until recently mostly focused on Protected Areas, biodiversity hotspots (in the Western
Ghats, Himalayas and Nortast of India), chasmatic and endangered mammals in the
subcontinent. The question that drove my research project initially asked, why were
representations of the Eastern Ghats, a critical biogeographic region, so sparse in
available literaturé.This led me to explore howc onser vati on val ueo
whom, with what objectives and to what ends.

Wildlife conservation in India is complicated because the underlying premise
delimits space, and requires deliberation on human and wildlife needs. Other than the
ethicsof making a choiceconservationmplicates a much larger politics of state, society
and institutions at multiple scales. This raises issues regarding sustainability, justice and
both human and nonhumaghts Locational specificities further complicateetissue
based on the local politicaconomy of resource access as well as national and
international politics. In addition, subjective and situated sciences facilitate and dominate
the choice of species, location, research and funding priofiti¢sisdissertationl argue
that wildlife inhumandominatedandscapes nedd be protected throughlandscape
approach with a considerationtwdthdiverse land uses atde value of forests to rural

communities.

16¢KS 9FaGSNY DKIdGa 69Davs  OKFAY 2F [ yOASydGs f
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reported unique floral associations in these ranges, wild rice varieties and immense floral diversity in the
form of more than 2600 plant species (Rawat 1997; Ramachandran et al. 2018).



In the next section, | elaborate on the research problem and cdrtertl turn
to the research questions, literature review, methodology araVénall structure of the

rest of the dissertation.

1.1. Research Problem & Context
Protected AreafPAs)are ore ofthe firstdocumentednd dominaniodek of
wildlife conservatioradopted globallyThis involves settingreas aside for the sake of
conservatiorand managemerttiowever,historicaland even current empiricatcounts
across different places andltures show that conservation is not simply a result of
scientific rationality and modernisr@ommunities have reserved areas to conserve flora
and fauna for sociocultural and religious reasons for centuries. For instance, sacred
groves in parts of Southsia, Africa and Australia have been part of local land
management practicéisatform critical gene poolBhagwat and Rutte 2006Y et,
conservation today tends to be defined by the exclusion of people from forests. This
approach is also known as thetfess approach. This modus operandi continues despite
acknowledgment that:
1. A large percentage of biodiversity exists outside PAs
2. Itis not possible to isolate PAs from influences within the larger landscape matrix
3. Wildlife movement is not constrained pglitical or physical boundaries, making
the effectiveness of PAs questionable
Such an understandimigs prompted diverse schol&rBom natural resource
scientists (DeFries et al. 2005; Ostrom and Nagendara 2006) arecatpgists (Altieri
2002) to ecalgists (Brooks et al. 2009; Porter Bolland 2@L19 advocate for the need

to look beyond protected areas and other traditional conservation spaces to protect



biodiversity.My own scholarship and case study emerges from similar theoretical and
practical cogerns about the current limitations of conservation models and assumptions.
As | will show laterin this dissertation, scholarly critiques of PAs are abundant, but the
concept otheidea of a PA has deep roots in policy and practice, globally. This
separéon of nature from society has practical implications that are evident in resource
management policies, in forest management, climate cleartjeverurban studies.

In India one of the consequences of this separatievident in both forest and
wildlif e managemengolicy. Wildlife outside PAsoccupya liminal space, unprotected

and unacknowledged. Common explanations to wildlife presence yield terms like

1]

unexpectedo or Ast rvaldif@eoutsidenPdsare mypothesiaddso gi ¢ a |
Asi nkK ap d fhesstérms are clearly misleading and possibipfilirmed as

Rangarajan and Sivaramkrishnan (2014) suggest among other scholars who work on the
environment al hi story of -dcologicabfabrichdseftemut hor
been remde via contest with the fluidity of environments and occupations being a major
long-term feature of the past, with relationships fragmenting and coalescing in close
conjunction with changing ecol ogical mil i e
29).Hence, wildlife and humansaveshared the landscape and their exist@ocginues

through different permutations and combinations. These historical conneat&ons
graduallyerodingbecause of changing livelihoods, pressures of modernization and
developmenagendas (Ghotge 2016; Ramdas 2014; Sundar 2ZD1id4)makes the need

for research and conservation efforts in India to shift the focus away from PAs and adopt

spaces that have and continue to support wildlife, even in unintended ways.



A focus on PAs, bidiversity hotspots and charismatic species have negated
wildlife found outside these boundarfeSonservation research and funding priorities
tend to concentrate on endangered species, keystone species, protected areas etc. and this
leads to a progressivearginalization of other areas and species (Ghosal et al. 2013;
Martin, Blossey and Ellis 2012). India is a medjaersity country contributing to 7.8%
of the worl ddéds known biodiversity. l'ts tro
from the Hinalayas to Deserts and Mangroves are classified into seven biomes and 19
sub biomes (Roy et al. 2006). The most vkelbwn faunal species include the Asian
Elephant, Bengal Tiger, Asiatic Lion, and Indian Rhinoceros to name a few. Other than
mammals, Indi@| so has 13% of the worl dés birds (F
organisms. Protected Areas cover approximately five percent of the total geographic area
of the country.

Over the past two decades there is a growing recognition of wildlife outsisle PA
anddeliberation®n humaranimal coexistence. These contributions push towards and
compel one to think beyond the fortress appraaunbng other tojglown methods of
conservation practicéy approach contributes to thisore recent discourse on
conservationn India andexamines the coproductiafir u r a | peoplebs | and
wildlife habitatand the landscape matrix. The aim is not to undermine the value of PAs,
but toexaminewildlife habitatsin a lived landscag | analyze theomplex intersection

of landscape composition and structure, policies, everyday practices of rural communities

2. A2RAOSNBAL 8T IKRYIGRI LI2 Lddzf I NAGe | F§ S Madlcontin®Yoh y | £ LJdzo f
define conservation prioritiesThis iglespite a call for a need to consider ecological processes and

"biodiversity coldspots” (Bghn and Amundsen 2004; Carolan 2009; KamivMarvier 2003; Marchese

2015. The reason to consider coldspots échuse theyontain species diversity, are habitats to rare and

endangered species, and perform critical ecological functions.



and mutual adaptations by wildlife and people. This differs from the theoretical
underpinnings of current conservation practiod policy(as practiced todayndbuilds
towards new frameworkbat emphasiza landscape approach to conservatiammmake

my case) examineanunprotected area in the Eastern Ghats in India by considering the
landscape matrixspecies distributiongorest management u r a | peopankds

perceptions

1.2. Research Questions
| proposed two overarching and several-gubstionsthatwill initiate a
discussion on conservationlived landscapes India. The research questions are
addressed imore detail in the chapters that follow. The chapters are split across three
simple yet fundamental aspects that form the basis of conservhgdandscapehe
wildlife andtheforests. Each chapter considers the practices, livelihoods and lifeworlds
of rural communitiesaind characteristics of th@ophysicallandscapé Indisputably,
conservation also depends on specific policies, institutions and thenaredive that it
is built on. Although | do nadiwell into the theoretical basis tifese aspesttheydeeply
contribute to my understanding of wildlife mumandominated or livedandscapes
1. How does the spatial heterogeneity of larsg/cover around the fragmentReserve
Forests(RFs)provide suitable habitat for Fotttorned AntelopeTetracerus
guadricornig, Sloth BearNelursus ursinug Leopard Panthera pardusand Wild

Boar Sus scrofi?

3TheOEDdefines lifeworlds ag ! f f G KS A YeNcBsRakctlvitie§, ard Eohf&ctdthat make the
G2NIR 2F 'Yy AYRAGARdZ f 2NJ O2N1RNIGS tATFTSéD



2. How doeveryday practices and livelihoods of local communities shape the landscape
matrix to facilitate wildlife habitat and movemeintthe absence of foral

conservation mechanisms

The following subquestions emerged from data gathered in the field and correspond to
the chapters in this dissertation. Each-qubstion attempts to contribute to the broader
guestions through an investigation into the biggtsl and/or social characteristics of the
study area.

A What is the composition of the landscape matrix and how does it influence the
presence of the Sloth Bear, Fdwrned Antelope, Wild boar and Leopard? How
do everyday practices of the local communsiti@fluencelandscape composition
in articulation with biophysical properties?

A What is the structural pattern of the matrix and how does it affect wildiifétat
and dispers&How ismatrix structure a consequenceaaoproduction between
natural processemnd landuse practices?

A How is wildlife perceived by the local communities and how do people adapt to
wildlife presence?

A What is the likelihood of species distributions in the study areavhatiare the
potential adaptations made by wildlifetaman presence?

A How do official representations Beserved Forests (RFdiffer from perceptions
of rural communities and vegetation composition in send landscapes?

A How is forest use and managerhafected by differential access regimes and the

relation forest dependent communities share with the forest



These questions demand an integrated analytic framework. | use political ecology and
land-change science because these approaches contrilsateotarship that addresses

humanenvironment dynamics and sustainability (Turner and Robbins 2008).

1.3. Conceptual Framework
The benefits and challenges of applying political ecology and land change science
to investigate humaanvironment relationshipgre well documented¢annstorm and
Vadjunec 2013McCusker 2013; Turner and Robbins 2008). Both political ecology (PE)
and land change science (LG®pgre intellectual legaciesn d s eek tavorldx pl ai n
problems relating to livelihoods and resoutces( Br annst or m and Vadj un
addition, the tools and techniques used in PE and LCS overlap to an extent (Rindfuss et
al. 2004). Combining the two parallel approachefped me frame my research process,
and examine the physical and social aspetthisworking/livedlandscape through
different angles.
Political ecology frameworks question the social, cultural, economic, political
and historical production of nature by dominant economic systems, the implications of
scientific predictors and iges pertaining to environmental and livelihood practices that
help shape landse.Robbins (2012) explains the fieldasdnéd at fAseeks to unt
political forces at work in environmental access, management, and transformation (3).
the process, PEeeks to inform development with an emphasis on disadvantaged
communities. Scholars explore how control, knowledge and access to resources leads to
an increase/decrease in vulnerability and ecosystem sustainability (Turner and Robbins

2008).



Land change sence on the other hand aims to understand the complexity of
interactions (patterns and processes) in huamsironment systems, the causal factors of
land-use/cover change and the potential implications of changing scenarios on the
landscapeThis approak considers feedback loops within the biophysical and social
environment (Schneider 2008). For instance, LCS focuses on how local land management
effects structure and function of the landscape. A focus on drivers that influenaesé&and
and management demns explicates the multiple pathways and institutions that
influence decisions. This contributes to broader understandings of global environmental
change and sustainability (Brannstorm and Vadjunec 2013; Turner and Robbins 2008).

Linking PE and LCSo examine my research questions allows me to understand
the geographically situated biophysical processes and environmental politics of resource
use.Other scholars have also used PE and LCS together with diverse objects of analysis.
These include examiningipacts of economic reforms in coffee producing regions,
vulnerability to snow storms, impacts of access to electricity on deforestation rates etc.
(Hausermann 2014; Tanner and Johnston 2017; Yeh et al. 2014). In my research, | show
how livelihood diversityand land use decisions work as proximate drivers that shape
landscape structure, and unintentionally contribute to a facilitative matrix for wildlife.
Further, combining these results with tactics undertaken by farmers to reduce crop raids
by Wild Boars lelps grasp how wildlife and humans coexist.

However, combining LCS and PE has its share of challenges too as mentioned
earlier. One of the critical issues based on a fundamental epistemological difference is
how LCS and PE interpretusality(Brannstormand Vadjunec 2013). The IPAT

(Impact, Population, Affluence, and Technology) model persists in LCS, despite critiques



to its postulation of correlations between environmental degradation and human
population (Lambin et al. 2001). In fact, LCS scholarsudisdhow neither poverty nor
population are sole determinants to understandingdamdr change (Lambin et al.
2001). The authors suggest a need for more contextual analyses and broader
understandings of humamvironment relationships to establish whiomditions drive
land-use/cover change (Lambin et al. 2001). Alternatively, PE scholars favor political
economy explanations to environmental change (Brannstorm and Vadjunec 2013). My
research shows that the NBtalthusian position on population effects the
environment continues to be ubiquitous in conservation studies. In fact, the use of human
population density as a variable in statistical models is illustrative dbittssDeFries,
Karanth and Pareeth 2010; Karanth, Curran and Rew8thgrer 2006 In Chapter 2, |
show how this move recirculates the separation between nature and socityriém
assumption on the effect of human population on wildlife leads to an unlikelihood for
conservationists to acknowledge wildlifelimed landscapes. Hergthis tension between
LCS and PE also helps me to develop my case where wildlife and humans share spaces
and find ways to mutually adapt.

More specifically, this research contributes to three interconnected iaswessi
to rethink wildlife spacesimpartance of the landscape matrix ahdcoproduction of
nature and society. Further, | also provide a justification for the use of mixed methods in
this dissertation.
1.3.1. Beyond the Norm: Rethinking Wildlife Spaces

Within political ecology onservation provides an ideal point to explore and

analyze issues of place making, territorialization, control, access, rights, ecological and
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social objectivegnvolving matters related to ethics and justidde multifarious and
multiscalar involvementf a host of actors constituting different networks to conserve the
Aworl déos biodiversityo is staggering and i
the globe (Brockington, Duffy and Igoe 2008; Lele et al. 2010; Neumann 2004; Peluso
1993; Schroedet999; West 2006). What makes conservation a particularly different
(and political) resource management issue is the relationality of scale it deals with, or the
intrinsic link between the local pastoraligte stateglobal organizatios like IUCN and
the ecosystem/species central to the isBaeinstance, in my study area state
representations of f @gsaedsstriptorfostlee statdof foresess.r m i d
This representation does not define the term or situate it in within a histarnietihg.
Instead, universal definitions used by global organizations are used to characterize the
state of forests as | show in Chaptekénce, the relational aspect of wkhbuld be
protected oconserved, how and where involvasiltiple actors withdistinct priorities.

This dissertation focuses on the absence of consenfasantention) in dived
landscape or in other words wildlife presence in forests that are not PAs. Hence, aspects
like territorialization, rights and place making do not feature directly in my context.
Instead, | use a political ecology lens to exanmo@ knowledge representatin, access
and subject makinmtersectin my study ared. use multiple methods to explore the
rhetoric used by the State Forest Department and juxtapose these with the ways local
communities value the same forests. As the results sija@sentations afecondary

forestsby the state stand in contrast to how rural communities access and benefit from

4 Particularly in context of Protected Areas (PAs)ndia as in other countries, people are excluded from
areas after a PA is demarcated. This leads to conflietduesettlement (and the lack of resettlement or
just compensation), as well as a denial of access to resources which impact livelihoods of the rural
communities.
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the resource. Finally, these land cover categorizations also influence management
practices on the groundihe spatial and temporal diversity of forest polegcomes in
India is discussed extensively by sevenahors Lele 2007; Rai 2014; Ramdas 2014
Blaikie and Springat®aginskie (2007) stai@nd as my research willshadwFact s ar e
mal | eabl eéand there i s a remartoadtheglawwi de ¢
guidelines, policy documents and what real
Thequestion that remains unsatisfactorily answered is dmsgone first assess
and therpropose conservation measures for forests where wildlife presence is
unacknevledgedThe f ocus of conservation on pri mar
globally has led to the neglect of secondary forests and other ecologically complex
landscapes (Hecht 2004; Putz and Redford 2010). Though secondary forests are being
reconsideredeer the past decade (Chazdon et al. 2009; Gardner et al. 2009; Hecht and
Cockburn 2004; Putz and Redford 2010), along with a recestaieation of degraded
forests (Goldstein 2014) their value to wildlife conservation is still largely under
representedlhere is no doubt that much biodiversity exists outside (&asenflo and
Brandon 2006; Rodrigues et al. 20040t the economicf conservatiormave led to data
paucity in other areas.
In addition to PE methodologies, LCS offers an alternate way taeftae
biophysical and social characteristics of my study area as | show in the next section.
1.3.2. Finding Value in the Landscape Matrix
The Eastern Ghats in India consist of discontinuous hill ranges that run parallel to
the east coast of Indi&he study area as | will elaborate on later consists of a patchwork

of forests, and village commons that are interspersed with agricultural lands and rural
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settlements. Henaeonser vati on strategies that requi |
tracts ofland for wildlife protectiorare unrealistic in this areA more realistic approach
looks beyond traditional conservatinorms and sedsumans as embedded in the
landscape, thus integrating social and ecological systems (Ellis anchiReatyp2008).
Anthh pogeni c bi o me gravideoarfraniewonktfoh aaroyimgeosit@esearch in
couple socioecological systems (Ellis and Ramankutty 2008).

An acknowledgement thatildlife conservation involves both human and
ecological systems, helps integrate the erdéindscape matrix and consequently its
participants into this research projaathile the importance adnthropogenic landscapes
to wildlife has been discussedrlier Rahmani 2005 anthromes provide a theoretical
framework that is useful in unprotectieshdscapes as | show in ChapteAgricultural
landscapes are also favorable to existing wildlife habitats and species ranging from birds
to carnivores (Nogeire et al. 2013; Troupin and Carmel 2014; Wright, Lake and Dolman
2012).In addition, research st shows cases where rmaade interventions like
irrigation ditches have been found to be critical habitats for endangered species (Crifasi
2007)? Further, Hecht (2004) shows in the case of El Salvador, the patchiness of the
habitats, anthropogenic forestoffee farms, and secondary vegetation in pastures
contribute to the biodiversity and biotic complexity of the region. The Eastern Ghats and
its landscape matrix are an ideal setting to study the nidause of the heterogeneity

in the landuse/coveand wildlife presence.

SINATFAA O6wnnT0 GF1S&a GKS OFrasS 2F GKSngum&Bthd SQa YSIR
Endangered Species Act, and the implications that follow with regard to riparian conflictajdand
decisions and urban sprawl.
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Wildlife habitats the world over are changing, and fragmented landscapes are
conceivably more the rule than an exception. Hence, researchers urge conservation
biologists and wildlife managers to-cenceptualize efforts towards functional
connectivity, maix quality and developing ways towards habitat retention and
restoration (Brady et al. 2009; Franklin and Lindenmayer 2009; Prugh et al. 2008; Villard
and Metzger 2014). Based on the shrinking habitat for wildlife, Franklin and
Lindenmayer (2009) stateaht , fimatri X management matters
systems will never cover mor e Myrhseancha s mal |
aims to fill this gap by first examining the lande/cover of the matrix, its patterns and
the everyday practices afral communities that shape it.
1.3.3.Co-producing the Landscape: Nature and Society

Scholarship in natursociety geography identifies ways human and nonhuman
entities and processes combine tepcoduce landscapes and environmental conditions
(Lorimer 2012;Rocheleau 2011Sundberg 2011; Whatmore 200t this context, a
focus on everydalanduse and environmental practices of rural people in Chittoor west,
allows me to examine how humans and-hamans coproduce a heterogeneous
landscapekor instance, in my study area the presence of Sloth Bears and their breeding
season determinesshepherds and other livestock herders take the animals to graze on
the foothills, uplands or wasteland hillocks. Similarly, when the Leopard is in the area,
grazing domestic animals is restricted to fallow agricultural lands and other areas close to
settlanents. In a more complex setting on the-M&xico border, Sundberg (2011)
demonstrateeow non-human actortike cats, deserts and rivers shéopendary

enforcement and politics. Reframing fAagenc
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productofind vi dual intentiono, Sundberg (2011, :
between human and nonhumans constitute lands€ajsecalls for a more collaborative
understanding of relations and everyday practices thptamtuce the worldThe
durability of emerget associations in time and space is the subject of empirical analysis
in this scholarship, with a focus on tredationsandpracticesthat bring them into being
(Whatmore 2002; Hinchliffe et al. 2005; Latour 2005; Haraway 2@08¢. of the central
actorsin my research appears to be drought because it regulates not only livelihoods of
people but also their perceptions towards wildlife and the forests. Further, recurrent
drought leads to drying of water holes in the forests and increased wildlife movament
agricultural fields. This also points at the temporality of these associations and
subsequently the likelihood of interaction between humans and wildlife.

| explore these performative conservation networks where wildlife, state
practices, everyday langses and other human and nonhuman elements interact by
accounting for Asituated knowledgeso (Har a
Whatmore 2002) of different actors that constitute this diverse landscape. This brings in
responsibility and accountiiby to the production of knowledge as well as acknowledges
individual standpoints and subject positions that exist within netwBtk¢her, the
situated knowledges ddéirmers and forest dependent communiti@sbine to ceproduce
biodiverse and heterogeous landscapes that are wildlife habitats to several species.

Conservation is characterized by complicated connections between unpredictable
non-human actors, rural people, state officials, international organizations (e.g. IUCN)
and other intermediaryctors. The number and diversity of actors constituting different

networks to conserve biodiversity (Brockington, Duffy and Igoe 2008; Neumann 2004,
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Peluso 1993; West 2006), and the linkages with specific histories and geographies makes
conservation a padiularly complex resource management issue. As Lorimer (2012)
states, AConservation inherits complex ass
territories and practices from past eras w
Echoing similar concern®hatmore (2002) shows how the circulataordreinscription

of wildernesscontinng not only in popular i magi nati on
conclude, the landscape matrix in my study area in a way resists current conservation

norms and signifies meed to incorporate multiple spaces, species and people.

1.4. Why Mixed Methods?

Conservation research iwed landscapes where human presenaeiigal to
landscape pattes and processes is undesearchedSeveral studies on wildlife
conservation mention anthropogenic pressure and most often human presence is
consideredo be a deterrent. Conversely, studies on community participation in
conservation assess the lacunas in management, implications anliM@gelihoods and
fall short because they do not engage with wildlife. Nevertheless, a few scholars attempt
to consider both humans and wildlitetireya 2013; Carter and Linnell 2016;
Dorresteijn et al. 2004 The primary reason for this disconnectsest the different
methodological requiremenénd thecontrary epistemological and ontological
assumptions used to interrogate the physical and the social aspects of conservation
(Bennett and Roth 2018lewing 2011).

Disciplinary boundaries raise praaigroblemsand knowledge specializations
further intensify the divideBennett and Roth 20)5The conservation discourseaiso

split between those who advocate for human free spacas Guha (20Q%lassifies it



16

as NThe Aut hor i headragance ofB\intiod magn issoppi@seddo t

those who see a longer history of shared space between wildlife and rural communities
(Athreya 2013; Carter and Linnell 2016; Dorresteijn et al. 2&Rehgarjan 2005

However, there is now a wide recognitian Eonservation to engage with the hunaan

part of the landscapg@ennet et al. 2016; Blischer and Wolmer 2007; Newing 2011,
Sandbrook et al. 2013). Thsanattempt to bring social scientists and samation

biologists on the same page. (Bennett anthR615; Madden 2004; Newing et al.

2011)¢ To overcome the limitations and the historic disconnect between the natural and
social sciencescholars recommend using integrated and pluralistic approaches (Buscher
and Wolmer 2007; Sandbrook et al. 2013).

For instance, in Chapter 3 | use species distribution models to map the likelihood
of species distributions and combine this
with wildlife. The maps generated are based on environmental variables and species
presence data. This output largely corresponds with responses from the community. But
there arecertain forested patchesthin the study area that showilelihood of species
presence although according to the communities the species are abseAthere.
interdisciplinary method allows one to explstech discrepanciekocal knowledge and
experience indeed can contribute to biological inquiAesl if we assume that the
landscape is coproduced then we have to take into account local knowledge otepresen
or absence of species. As much as this does not suggest that this is the whole truth,

neither is a mathematical model without bias or error. And transferring authority to any

6 Since 2003 the Society for Conservation of Biology (SCB), which is an international organization
dedicated to pomoting conservation research and practice has established a Social Science Working
Group. The SCB was established in 1985 and it has taken close to two decades for a recognition of social
science perspectives in conservation.
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one of these methods over the ot olegicali s wha
slippageo. Thus, while it may well be that
patches that have certain vegetation cover are fundamental niches for species, the realized
niche in dived landscape also depends on everyday practidegmans.

Next, in Chapter 4, | look at official categories of the RFs that determine value
and management using official reports. | juxtapose these with the different forms of value
the forest takes for the village community. As expected official landrazategories are
unknown to people, but positioning these different ways of knowing provides interesting
results. To this | add a third way of knowing, by calculating NDVI or the vegetation
index for the RFs. Each one of these methods constructs itsedinitidn of value as |
show in this chapter. Knowing these different constructions of value is critical to my
project as it allows for a richer understanding of how RFs are valued.

| thus turn to political ecology to guide my methods and frame my research
because it offers a way to use multiple approaches. Political ecologists among other
social scientists have provided evidence to the problems associated with conservation
across the global north and south. As discussed earlier, this critical insignbhgistb
the social construction of nature and power politics defined by structures, gender, race,
caste and class to the forefront. All these insights point at a need foscabss@nalyses
to conservation in addition to methodological pluralism.

Mergingthe biophysical and social is challenging. | attempt methodological
pluralism in my research for the following reasons: First, the object of inquiry is wildlife
in alived landscape. This demands examination of both biophysical and social aspects

rather han taking an either/or approach. Second, since the study area is understudied and
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unrepresented (within conservation research) it is essential to ans\iiehtdequestion.
In other words, what species are there, what kind of a forest isvtt@sare lhe attributes
of the physical environnmé and what inferences can we draw from this data regarding
the potential for wildlife presence or suitability of the area as potential wildlife habitat
Third, when discussing areas that lie outside protected aeag® must ask t he 0
guestion: how do the everyday practices and perspectives of the local communities
influencewildlife habitat.

Mixed methods are usually used with the following intentions: triangulation,
complementarity, development, initiation aqpansion (Greene 2007). For this study, |
use mixed methods with an aim to expand the understanding around wildlife ispaces
unprotected forests in the Eastern Ghatse idea behind it is to expand the scope of the
study and generate a better understamtiirough engagement with different ways of
knowing. Greene (2007) states that, "Ineapansiormixed methods study, different
methods are used to assdgterent phenomena(103). The use of mixed methods
within political ecology has shown the needéspect different epistemological traditions
and accept the partial nature of knowledge and contradictions within (Dolittle 2015;
Turner 2015) . More i mportantly mixing meth
incompatibilitiesé(tolsphdaeacdhpdveseri dent when
met hodol ogi es ar e br oughtMytesegrehtsioestiat ( Ni g h't
mismatched data sets point not only at the data itself, rather the incompatibility lies in the
disciplinary boundaries that the conservation discosreenbedded in, and this allows

the separation to perpetuate.
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To conclude using mixed methods also corresponds with amatitegof LCS
and PE as discussed earli¢rfurther allows me to incorporate different actors and their
situated knowledgesThis aids in identifying how livelihood diversity and lande
decisions in this sendrid area are responsible for the ways in which humans shape the
landscape. Further, the integration opens up space to consider lived experierates and
considerchangindivelihoods and socialynamics within rural communitie¥hespecies
distributions, calculations dhe vegetation index and the structural patterthe
landscapenatrix all contribute to a richer understanding of the dynamics within the study
area. lthus draw from multiple data sources: faunal surveys,-semnitured interviews,
household surveys, satellite imagery, official reports from the State Forest Department
and my experience in the study area over the past few years, and more specifically
betveen Junddecember 2015. Details on data used and analytic methods are in

individual chapters.

1.5. Study Area

The Eastern Ghats located in peninsular India extend over 1750 kms between
11A3006 and 22A006N | atitude and 76tA5006 and
2017). Broken hill ranges encompass this biogeographic region, and run through Orissa,
Telengana, Andhra Pradesh tapering off in northern Tamil K&dure 1.1) The study
areais located in western Chittoor district (Andhra Pradesigcovers asection of the

Eastern Ghats.

Ta{ Al dz G SR | seenafribuked 6 BannaMarawky (1988) who discusses the impossibility of
202S00AQAGE YR AyaiSHrR LRAyGa G GKS aSY02RASR ylI
particular vision and the power to see, thus it is always a partial petsge
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Elevations range from 650350m and undulating topography defines western
Chittoor, unlike the eastern part which is relatively flatter. This area receives an average
rainfall of 650mm from both the southwest and northeastsmon, and is drought prone.
Dry deciduous, scrub and thorn forests, subsistence farms, grazing lands and rural
settlements constitute the land cover in this sgcl landscapeSeasonal streams and
water bodies referred to locally as tanks have beeméhestay of the population's water

requirementsGranite rocks dominate the area
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Figure 1.1. Chittoor District, Eastern Ghats India

Due to the combination of poor soils and unreliable rainfall, dry land farming for
subsistence was traditionally practiced (e.g. groundnuts, dry land rice, milldisraed
gram) However, this has changed over the past few decades with availability and access

to irrigation (borewells) through government subsidies. Market pressure is also resulting
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in a larger percentage of farmers making the shift to irrigation iMemsish crops (e.g.
tomato, irrigated rice, vegetables and sugarcane).

The forests in this part of the district are classified as Reserve Forests (RFs) and
managed by the state Forest Departnfeigiure 1.2) Forest area in Chittoor covers 27%
of the geogaphical area, but only one percent is protected under three PAs (APSFR
2013). In western Chittoor, there are PAs or wildlife conservation initiatives, yet
unusually high levels of species diversity at low density exigt.diversity of available
habitas within relatively small forest patches provides niches to several species but the
areaand limited resources curbi®e populationThis includes several endemic and
vulnerablespecief both flora and faun@APSFR 2013; FES 2008). The dominant tree
species in the RFs in the study skiorukuppalakondaravalam Kanduruand
Madirimalai West Reserve Forest) consistAafacia sundra, Anogeissus latifolia,

Albizzia amara, Diospyrosontana, Dalbergia paniculatendVitex altissiman addition

to otherfruit bearing trees and several shrub spediegcent study in the Eastern Ghats

on rare, endangered atiteatened plargpeciesalsopoints at the need tprioritize areas

outside PAs, based on high species richfmasd by the authofdlRkamachandraat al.
2018).Critical wildlife in the areaincludes theSlender Loris, Rusty Spotted CERQur

horned Antelopelndian PangolinSloth Bear, Striped Hyena ellow-throated Bulbul

and the Indian Wild Dog (APSFR 2013; FES 2088jong other§ These factorsnake it

an ideal location to identify both social and ecological factors that contribute to the
production and persistence of spaces where high species diversity exists outside protected

areas.

82 At REATS LI2LJz I GA2Y &adaNBSea KIS y20 0SSy dzy RSNI I |
on (qualitative estimates) documentation by the state and NGOs working in the region.
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Figure 1.2 Study Area: Reserve Forests & Survey Villages

Although rich in biodiversity, Chittoor district hashah poverty rate and is
considered one of the "most backward districts” (Ministry of Panchayati Raj 2009) in the
country. High levels of poverty, drought and fluctuating prices for agricultural
commodities compel local communities to maintain diverséditiveds that involve
livestock rearing, collecting netimber forest produce, and seasonal migration for wage
labor.Hence, the combination of changing lamk practices and functions makes this
research timely as it investigates the patterns and preoggseational in this landscape
matrix through intersections of lanse, everyday practices and social networks to

understand how wildlife persists within this complicated landscape in Chittoor district.
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The villages in the study area consist of a oficommunities with diverse
livelihoods. | do not name the villages or respondents to maintain anoragmpr IRB
guidelines| detail the sampling methods used to select the villages and respondents in
each chapter. The sample for 191 househaidegsincluded 99 women and 92 men.

The semistructured interviews included 18 women and 33.fhen

1.6. Dissertation Structure
The rest of this dissertation is organized under three primary analytical chapters

based on data collected from Jiuxevember 2015; followe: by a conclusion. Each
analytical chapter uses different methods hence these are explained within the chapter
itself. | providechapter outlines foeach chapter here.

I n Chapter 2, fAPermeable Landscapes:
landscape matrix in my study area through the patterns and processes shaped by
biogeography and the everyday practices of the rural communities living around four
reserved forsts (RFs). The composition and structural connectivity within the matrix
helps establisivhy a landscapeentric approach to conservatioginganthromess
necessaryl further argue that livelihood diversity and land use decisions work as key
drivers toexplain how humans shape the landscape and unintentionally contribute to
wildlife habitat in this area.

| n Ch a peomerand3NildliféShared Spaces & Mutual Adaptations |
claim that shared spaces between humans and wildlife are a result of excompl

intersection of the biophysical and socially constructed world that include government

® With regard to educatiofevels, among respondents the household surveg7% had attended high

school, 5% had been to college, 17% stopped their education after primary school and 51% did not have
access to formal education. Thespondents to thesemistructured interviewshad largely not been to

school anl the quarter who had said they stopped going at some poitriimary school.

Wh
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policies and everyday practices of local communifié® species distribution models
provide relative likelihoods of distribution of ti&toth Bear, Fouhorned Antéope, Wild
boar and Leoparih the study areal he results provide an insight into the secio
ecological conditions under which shared spaces are maintained, untangling the
relationships mediating the presence of biodiversity in places that we do not expect

I n Chapter 4, fAFringe Forests: Percept.i
the plurality of discourse surrounding forests. | show how the social landscape is
characterized by embodied experiences and changing perceptions towards the forest at
the ollective level. Further | explore how differential access to village commons and
forests result from intersections of socia
managing Reserved Forests (RFs). Finally, | argue that state representatioes/etires
forests determine management, but these representations are contradictory to local
community perceptions and benefits gainglis chapter also highlights the lifeworld of
a marginalized forest dependent community living in the study area and untiwsier
shifting subijectivities in relation to the forest, its management and the larger village
community.

The | ast Chapter 5, AConclusionso provi
emphasis on the relevance to wildidenservation itived landscaped also use this
space to make a case for a landscaadeapproacho conservation and one that
integrates biophysical and social aspects. Through an analysis of the landscape, wildlife,
forests, the livelihoods and lifeworlds of people in this pathefEastern Ghats | explain
the potential of human wildlifeohabitatiorandoffer analteredframeworkfor

conservatiorthat can be adapted to similar scenarios



25
Chapter 2. Permeable Landscapes: Why the Matrix Matters

2.1 Introduction

Wildlife conservation is often spoken of in "crisis" mode and precautionary
principles guide the underlying basis of conservation. The need to prevent further
extinction and endangerment of biodiversity and ecosystems alike, is the recurring
justification providedA relatively recent approach promoted primarily in the global
North is restoration, based on the notion that we can restore ecosystems and wilderness to
what it once was, provided the "original" actors are introdt{¢ddimes 2015; Lorimer
et al. 2015)Although restoration appears to provateecologicalsolution on the face of
it, more indepth analysis shows that it is challenging and can be impractical particularly
given the potential socipolitical, economic and cultural implications of this model. |
the previous chapter, | describe how protected area swidebnservatioraretotalizing
and fail to consider the reality of landscapes. More specifically, the protected area (PA)
model set into motion the good, bad and ugly of conservation policigeractites at a
global scale (Lele et al. 2010; Neumann 2004; Schroeder 2008; West 2006). Literature on
the topic reveals the shortcomings and the failings of the PA model of conservation
realized in the 1970s and modified thereon. The changes involMadimgcommunities
in conservation with varying degrees of success, techniques to militarize conservation,
integrating conservation and development etc. Yet, what these critiques/reviews fail to
provide is an alternative, thebnsidersiuman and biophysat aspects equigl One also

finds scathing critiques of the PA model in development literature exposing the problems

10 Rewilding is a term used to restore wilderness or critical ecosystem functions through the introduction
of critical flora and fauna (Lorimer et al. 20155.t SOG A2y 2F a2NAIAyYyIF ¢ | Od2NE&
G o I & Subedwhénéassessing ecological functions both spatially and temporally.
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resulting from PAs (Dressler and Roth 2011; Li 2007; Treves et al. 2005). While there is
no doubt that biodiversity conservation is a ptyg there is also no doubt that
conservation at the cost of the lives and livelihoodseaiple is not the way forward.

In the global South and in India, wildlife conservation studies often use human
population density as a variable to prove or/and ptede detrimental influence of
humans on wildlife (Agarwalat al. 2016 DeFries, Karanth and Pareeth 2010; Karanth,
Curran and Reunin§cherer 2006 This strengthens the underlying basisftotress
conservatioomodels The problem with these studiesthea prioribias that assumes
humanpopulation densityill be negativéy correlated withwildlife occupancy/presence.
This logic persists despite a grogibody of research that shows biodiversity is higher
outside PAsn several locationsard wildlife including large predators like leopards
inhabithumandominatedandscapes (Athreya et al. 2QT3arter and Linnell 2016;
Dorresteijn et al. 2005 Further, according to Rangarajan (2015) the concept of "stray
animals" outside parks is foundtobe both nappr opri ate and mi sl ea
these animals are peripatetic and their home ranges are in areas outside reserves" (12). At
the same timd do not suggest that higlumanpopulation density is good for wildlife.
Instead, | argue that the use opptation density as an inhibiting factor for wildlife in
India reiterates the notion that humans and wildlife cannot coexist, and wildlife
conservation should be within borders of national parks and other designateld areas.
Political ecologists have undemed the unreliability of considering demography as the

sole driver for environmental change (Hecht et al. 2014; Robbins and Smith 2016). They

I11n Chapter 3, | use data collected in the field to show the presence of four species (Sloth Bear, Four
Horned AntelopelLeopard & Wild Boar) in reserved forests, that are not protected areas. A discussion on
humananimal cohabitation is also taken up in this chapter.
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show how demographic changes can also be facilitative, as in the case of forest
transitions where population dees have led to reforestation. Conversely, other studies
show that population declines can lead to a decrease in biodiversity (Robson and Nayak
2010). Yet the Malthusian influence and the ingrained catfset models lead
conservationists to disregardrman presenc&he PA model or the exclusionary model
is valuableundoubtedly, but research on wildlife in lived landscapdsioran dominated
landscapesontinues to be limitedrhis gap is a result of thetersection between
funding priorities, policy ad a focus on charismatic megafauna and biodiversity
hotspots, both at national and international levut the use of population density or the
number of villages around a forest is problematic both for the assumptions it makes, and
because it rarely esiders the livelihood and everyday practices of local commufties.
The PA model and related studtesd toignoreareas outsidis bordersandinstead
focus on aspects withie park or reservboundaries. Some studies document and
investigate buffezones and areas immediately outside PAs (DeFries 20@r; Karanth
et al. 2013) yet do not go beyor@liventhathumandominatedandscapes are a norm in
large parts of the world, how then can conservameasilyexcludethe value of
humars.
An altemate framework that recognizes humans as embedded in the landscape
considering both soci al and ecological sys
or Aanthromeso (ElIlis and Ramankutty 2008)

significantinfte nce on most of the worl dbdés terrestr

12 Studies that include human population density as a variable in their models, do not dwell into details o
the local communities, their livelihoods, interactions with forests and wildlife or find out the level of
dependence on the resource.
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process of normalizing thaiscourse on conservation in hurm@mminated landscapes.
Admittedly, anthropogenic biomes are not equivalent to human dominated landscapes yet
theacknowledgment that humans are part of the terrestrial landscape aids in the process
of moving away from concepts of fApristineo
framework often builds orin this chapterl characterize the landscape matnxny

study aea through an evaluation of the patterns and processes shaped by both
biogeography and the everyday practices of the rural communities living around four
reserved forests (RFs). | highlight the importance of land use decisions at the household
level and ivelihood diversity as key drivers that explain how humans shape the landscape
and unintentionally contribute to wildlife habitat in this area. Analysis of the physical
landscape identifies the structural connectivity and complexity that facilitatesfevildli
movement between the four reserved forests and the matrix. This helps establish the need
for a landscapeentric approach to conservation that uses anthromes explicitly rather

than as an afterthoughithelandscapenatrix that | look atcomprises of herogeneous
land-use/covethatincludes rairfed and irrigated agriculture, dry deciduous, open and
dense scrub forests, areas covered with grass and human settlériseintsind by the

limits of my study areand covers an extent of approximately 66&isgLand is owned

and managed byé stateForest Department, Revenue Department and individual

farmers. Further, wildlife and forest related policies do not consider farmlands because
farming policies are most often independent of ecological considesgBundar 2015).

Hence, taking this complex scenario of heterogenousuaattover, multiple

management institutions and diverse local communities this chapiacks unexpected

wildlife presenceén lived landscapes. This allows me to explain why and ho
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conservation needs an alternate approach in hoamnated landscapels the next
section, | review literature and present the specific research questions that guide my

research.
2.2 Literature Review & Research Questions

A review of literature suggests that the landscape mapixoachs critical to
understandinghe presence of wildlife ihumandominatedandscapesrThis isbecause
in most casePAsare impractical and unnecessé®hagwat et al. 2008; Brunckhorst
2010. There is thus a need to think beyond PAs, to integrate working landscapes and
focus on improving matrix quality (Franklin and Lindenmayer 2009; Ruffell et al 2010).
Parameters of matrix qualitysuallydepend on the focal specibésit morebroadly and
within alandscape@pproachpne has to consid&othbiophysicalandsocialaspects
More specifically, anigh-quality matrix will have structural and functional connectivity
between forest patches for different speaieaddition toa level of coexistence between
humans and wildlife, whicfacilitatessafe wildlife movement through the matrix for
forage or dispersahnda low riskfactorfor human lives and livelihood€onceptually,
agricultural landscapes are integrated into coragiem in manyparts of North America
and Europe through land sharing and land sparing, both debated widely in conservation
and development literature (Fischer et al. 201But similar efforts are not yet popular
in South Asia, although they are slowlgiging traction (Sundar 2015). Given the
predicted prospects of climate change and increasing threats from development in India,

there is reason for concern regarding areas that do not fit the normative parameters of

B Landsharing is designed for less intensive agricultural landscapes where biodiversity if maintained
within. It is ale referred to as wildlife friendly farming. While land sparing targets intensified production
within a section of the agricultural landscape while leaving the remaining area for biodiversity
conservation (Renwick and Schellhorn 2016)
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wildlife conservation. The Eastern Ghatre one of many underrepresented and
unassuming regions within India and conservation activities in the study area are few and
far between. | draw upon literature from landscape ecology, conservation and
agroecosystems to answer the following questions:
1. What is the composition of the landscape matrix and how does it influence the
presence of the Sloth Bear, Fdwrned Antelope, Wild boar and Leopard? How
do the everyday practicesmfralc 0 mmu ninfluencelandscape composition

in articulation withbiophysical propertis?

2. What is the structural pattern of the matrix and how doeféect wildlife
presence How ismatrix structure a consequence of a coproduction between the

natural processemnd landuse practice?

Landscape ecology attempts to describe the relationship between landscape
structure and function or ecological processes (Turner 1989). | focus on characterizing
landscape structure to understand hlogcompositionas well as spatiaonfigurationof
thelandscape leads a permeable landscape for wildlife and peopéstimate
composition using land cover atids allows me to estimate the heterogeriand
covers in the matrix (Griffith 2004). Although not spatially explicit, composition is an
importart prerequisite in characterizing the matrix. Metrics developed to evaluate
landscape composition also include richness, evenness and diversity (McGarigal 1995),
but for this study | use only the proportional abundance of each class within the study
area.ldentifying landscape composition builds towards an understardimgtrix
guality and consequently its spatial heterogeneity. The second aspect of landscape

structure analysis involves the physical distribution or the "spatial character of patches
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within a landscape" (Griffith 2004, 6). A large variety of metrics have been developed to
calculate landscape configuration at different scales (cell, patch and landscape level).
These metrics assess size, shape, orientaksmsity, connectivity, contagion eto.the
landscape (Mc Garigal 1995; Turner 2005). | focus on the spatial arrangement of the
matrix in terms of its landise/coveto explainhow structural configuratioaf landscape
enablesnovement and dispersal wfedium to large size mammals in thedstarea*
Landscape structure influences biodiversity through a range of aspects that include patch
size, patch shape, distance between patches, type of cover, probability of connectivity etc.
Since the emergence of the field of landscape ecology, reswalahdscape
structure and processes has been extensive and has taken many directions. One area of
research concentrates on landscape structure assessing composition and configuration,
while others focus on functional connectivitystudies assessing laswhpe structure or
function are often species specific, but there are numerous others that calculate the same
metrics more generally or at broader scales. Fahrig @Cdl1) provide a framework to
assess functional landscape heterogeneity using congooaitd configuration of the
landscape and highlight the need to develop functional land cover maps based on species
perspectives rather than humtdi.h e aut hors point at the need

landscape scale understanding of the relationship batl@adscape heterogeneity and

¥ Thoughthere are nopopulation estimates of the four species in my study area or data on faunal
movement patternst is difficult to establish this definitively. Yet, based on discussions with local
communities | believe wildlife moves through the matrix between forest patcrel through agricultural
fields.

15 Studies show that composition and configuration can be highly correlated, and there is a need to
distinguish between the two (Duflot et al. 2017; Mimet et al.2016).

18 Rather than define patches in the matrix using #ateimagery and land cover data the authors
LINELIR2&S GKFG | LI GOK akKz2dzZ R 06S RSTAYSR ol &S
Oy RAAGAYIdZA &K | NB y2i ySOSaalNAfte& FdzyOiA?z2
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biodiversityo (Fahrig et al. 2011, 109) and
information from farmers on their agricultural practices. The importance of agricultural
landscapes within wildlife conservation lis@ure has also been growing albeit at a slow
pace. The different approaches involve assessing the role of informal protected areas
within the landscape matrix (Bhagwat et al. 2005), the potential of conservation in human
modified landscapes (Koh and Gard2610), ecoagriculture landscapes (Scherr and
McNeely 2008), carnivore use across agricultwidiand gradients (Nogeire et al.

2013), agroecosystems as complementary spaces to PAs (Troupin and Carmel 2014) and
more recently a proposal to apply anthreneelandscape scale conservation (Gibson and
Quinn 2017). All these studies argue that agricultural landscapes should be considered in
conservation planning and implementation. Hence, anthromes offer a more realistic
framework to integrate an understargiof the composition and configuration of the
landscape matrix through both its physical and social variables. However, this coupling

of human and ecological systems is not novel since several other disciplines are
cognizant of the coproduction of sociokagical systems, and the manifold intersections
between environmental, econonsogcial and politicatiecisions’ Yet the use of

anthromes as a framework in wildlife conservation is a unique opportunity to question the
assumptions and inputs that form the basis of traditional conservation pas#uigm

separate nature and soci&tyn my study | make the role of ham systems explicand

do not make a@riori assumptions on population density as an inhibf@agor. Instead,

7 For instance, scholars in political ecology, land change science and science and technology studies like
Robbins 2009; Rocheleau 2001, Jasanoff 2004 etc.

B 3 DAOAZ2Y YR vdzZAyy 4&dzY Yl Nikditiénalir&nh obbnkervhationi K2 N& | Yy R
efforts and targets as starting with or grounded in potential vegetation i.e. biomes, is not working and the
NEfS 2F KdzvYly &déeaisSvya ySSR&a (2 0SS Y2NB SELX AOAGE oH
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after estimatinghe proportion of landise/cover in the matrix, | aslow does the
agriculturalpr acti ces of $hape landscaampositionTHisialeos 6
brings out the importance of temporality particularly in sand landscapes, where land
use practices are closely related to rainfall and its lack (Altieri and Toledo 2005).

In human dominatethndscapes the type and quality led intervening matrix
between patches affects species occupancy more than giatphgize and isolation
Research shows thatafeh area and isolation proved to be "poor predictors of occupancy
across species” (Prugh et al. 2008, 2077B¢ authorsindetake a metanalysis to
determine if patch area and isolation are good predictors of occupancy in fragmented
animal populationgPrugh et al. 2008). In this analysis, the authors compile occupancy
data from 1015 studies carried out on vertebrate andt@brate populations across six
continentsThe authors note the value of patch metrics depend on the species under
study, and the scale considered but also point to two other critical aspects that are integral
to understanding the presence of wildlife mhaopogenic landscapes: first, that species
surviving in fragmented landscape matrices are "survivors" and second, "patches are not
islands" (Prugh et al. 2008, 20773)This is in response todominant frameworkised
to justify the PA approaglslandbiogeography theory (IBTDften referred to as the
habitatmatrix paradigm, this framework has been deliberated and critiqued since the
1970s. Even though IBT has its share of supporters and detractors, numerous studies
emerging from it continue toistify t he met hodés expl anatory
Lindenmayer 2009). The concept of habitatrix in island biogeography assumes that

the patch is habitat and ngatch area is the matrix which usually defimasdan

19 Similar findings were reported by Bender and Fahrig (2005) and Ume#2808).
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inhospitable barrier between patches. Ed@ugh IBT combined with metapopulation
theory is a strong argument made by wildlife conservationists, the inherent weakness of
this approach has been discussed extensively. Mimet et al. (2016) illustrate how use of
the habitatmatrix model has led to ok@mplifications in understanding landscape
processes, and show how composition is more important than configuration when
understanding biodiversity patterns. Givenila¢ure of a lived landscape and that too

one where forests are used regularly by Ipealple wildlife presencémpliesa level of
adaptability tathuman activity. Unlike islands, a forest patch livad landscapean

either face a benign or hostéavironment around iThus, considering the adaptive
capacity of wildlife and the relatilyelow level of humaranimal conflict in the study

area, this study aims to contribute to understanding the attributes of the matrix and
evaluate its permeability.

Landscape permeability is a measure of
hardness of&rriers, the connectedness of natural cover and the arrangement of land uses.
It is defined ashe degree to which regional landscapes, encompassing a variety of
natural, semnatural and developed land cover types, will sustain ecological processes
and ae conducive to the movement of many types of orgaism¢ Ander son and
2012, 2). Unlike landscape connectivity, which assesses the capacity of individual species
to move between habitats, permeability estimates the degree that the whole landscape can
sustain wildlife needs and ecological procesBesther words, connectivity is critical
when examining wildlife movement patterns across areas where habitat destruction has
occurred (or was never there) between two or more suitable habitat patchesas)Vhere

permeability detaches the analysis from specific patEkasg a more holistic or

(
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landscape level approach. Heakinga multiscale and multispecies approach,
permeability allows one to hypothesize the quality of the matrix in other wordsotfor
wildlife use and movement (Singleton et al. 2002; Gray et al 2016). Conservation in
fragmented forests often use landscape connectivity metrics to estimate nodes and
linkages. Connectivity is important not only for genetic dispersal and migration but also
when wildlife uses the matrix as a resource for foragifigpically, functional

connectivity depends on the specieghitatquality within the connectors and the
landscape matrix. Apart from species behavior and preference, the remaining variables
are boadly quantified through an assessment of structural elements in the landscape
(Vogt et al. 2009). But, structural and functional connectivity are not the same thing as
they can exist independent of each other. In the sense, in fragmented landscapes certai
species may have the ability to move between the fragments through the matrix in the
absence of structural connectsofonversely, structural connectivity can facilitate
movement, but it does not guarantee that species will use the corridor or sttppag
connectorsResearch also shows that corridors can turn into sinks and ecological traps
(Brodie et al. 2016) and this can prove to be more detrimental to wildlife in areas where
hunting and poaching are threats. On the other hand, a landscape approac
conservation that considers the matrix in its entirety does not create such identifiable
sinks for the species. While this stuttyes not look agvolutionary or animal dispersal, it

is important to acknowledge that the boundaries between foress vernstorestcan

matter for species survival. As my results show, boundaries between land categorized as

forests and wastelands are permedblgther vegetation composition in both these land

201n my study area, data from household surveys and interviews with the local communities confirms the
hypothesis thawildlife useshe matrix
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categories is similaOther structural connectiorsdsoexistand evolvedueto

heterogenous landse/cover and changing land use and management practices.
Boundary crossing, species evolution and adaptive capacity to cross boundaries is

studied in wildlife biology and related sciences. The findings of such stdieslevant

to my research questions. For instance, Martin and Fahrig (2015) carry out a simulation

to assess evolution of species behavior with regard to dispersal and habitat boundaries.

They state "... habitat amount and habitat fragmentation haveeneffécts on the

evolution of boundary crossing than matrix quality or disturbance frequency" (5797).

Although many studies on matrix quality and concepts of dispersal are species specific,

one can infer that analyzing matrix qualysignificant for fagmented forests and more

S0, in the case of anthropogenic landscapes. Further, matrix quality in the study area can

be potentially improved, whereas increasing forested area is not an option or even a

possibility.Based on land ownership patterns thablag multiple actors and

management practices, and dependence of rural communities on agroecosystems

increasing forest area is impractical presently. Whereas, matrix quality can be improved

through community involvement in forest conservation and a caasiole of the

agricultural systems that support and maintain wildlife hatAsVillard and Metzger

(2014) statg"maintaining habitat quality, habitat configuration and matrix composition

may represent valuable alternatives to maintain a species stipeb where a

significant increase in habitat amount is impossible over the short term." (7). This makes

analyzing the quality and consequently the permeability of the matrix importaistitg

why a landscape approach to forest and wildlife conservaioritical in lived

landscapes.
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Indicators used to measure matrix quality include spepesific habitat quality
and distance among habitat patches in fragmented landscapes particularly in human
dominated tropics (Umetsu et al 2008). These indicatorease the explanatory power
of species distribution models as seen in a study of small mammals in the Atlantic forest
of Brazil (Umetsu et al 2008). In the same study, the authors find that for generalist
species one has to consider more than jusittest as habitat because generalist species
have a tendency to interact with different land cover types (Umetsu et al Z838)
corresponds with my argument that feur-hornedAntelope, Sloth Bear,Leopard and
Wild Boar all use the landscape matrix despiteatsegated landise/coverAll four
species are categorized as habitat generélistita et al. 2013; Allwin et al. 2016),
which suggesthat theycan and dadapt to a variety of vegetation and forest coveesy
despite their particular niches. This is another reason for species survival and persistence
in theseunexpected spacegnfortunately, metrics used to estimate matrix quality and
permeability involve species level movement data which | do not h&ws, Tuse proxy
metrics that provide insight into the structure of the landscape which allows drawing
inferences on the potential of the matrix as a biodiversity conservation target. The paucity
of data on wildlife in unprotected forests leads to bareiyvaork done on lived
landscapes or heterogenous matrices, making the findings of this research significant. In
the next section, | discuss the methods | use to analyze the landscape matrix followed by

the results.
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2.3 Methods
2.3.1 Data Used

Land-use/cove Map
A land-use/cover map was developed for the study area using remote sensed

imagery and ground truth data collected over six months {M&ember 2015} 1 used
Landsat 8 data which was downloaded from UB@&h a resolution of 30m for May

2015 Path143, Row 51Classification was carried out using image processing software:
ERDAS Imagine and Idrisi Terrset. The steps involvedgooeessing the satellite

imagery or converting the raw data/digital numbers to reflectance; data processing
through a sementation tool that uses spectral similarity to facilitate classification;
creating training sites for langse/cover based on ground truth datah 25 points on
average for each clasa)d finally use of the maximum likelihood classifier to develop
themap. The landise/cover classification was basedfiefd observations of the

following types of laneuse/coverdryland agriculture, irrigated agriculture, dry
deciduous forest, open scrub, dense scruteapdsed/bareockszA final step in
developing dand-use/cover map is accuracy assessment. This involves assessing the
accuracy of a classified image compared to a reference or base image that is assumed to

be a true representation of the land cover. In this case, the classified image was compared

21 Ground truth data includes taking geographic coordinates and identifying land cover types, which was
collected during field visits to thegricultural lands, forests and wastelands.

22 United Stated Geological Survéwtp://earthexplorer.usgs.goy

2 These laneuse/cover categories are based on observations | nthding field visits in 2015 (June to
November), and shorter trips made in 2013 and 20Hso try to focus onhe preferred habitat

pertinent to thefour speciesn this study Land covered by grass is significant for the Fauned

Antelope. However, due to the complex nature oistlandscape and lack of finer spatial resolution

satellite imagery classifying grass as a separate cover was difficuthe other hand, sincexposed/bare

rocks were clearly identifiable on the landscape during field surveys using the data to identify this type of
cover was possible. Inclusion@fposed/barerocks as a cover type is not common practice, but in this
landscape, it is important becausetie{ f 2 G K . S NR& LINBFSNByOS (2 dzasS I NB
boulders as denning sites.


http://earthexplorer.usgs.gov/
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through a set of 35andomly generated points (stratified) to compare the classified image

of May 2015 to locations using Google Earth.

Household Surveys

191 householdsurveysusingstratifiedrandomsamplingwereundertakenn eight
villageslocatedon the peripheryof thefour Reserva-orestdetweenJuneNovember
2015(Figure2.1). The surveyswerestratifiedbasedn the dependencthelocal villages
haveonthe ReserveForests* Hence 40% of the samplerepresenthosedependenon
Noorkuppalakonda30%aredependenon Tavalam 12%on Kanduruand18%on
Madirimalai WestReserveForests?®

Thehouseholdsurveysgeneratedlataon the diverselivelinood patternsjand
holdingsize,livestockrearingpracticespseof forests presencef andinteractios with
wildlife in agriculturalfields andwithin forests.The surveysalsoincludedquestionon
perceptionsowardswildlife to understandhumanwildlife relationsin thearea.These
villageswereselecteasedon prior visits madeto the studyareain June2013and2014.
All surveyswereconductedn Teleguandtranslatedo English.Thesurveyprotocolwas

approvedby RutgersUniversity'siRB in 2015.

241n each village the surveys covered3® of the total number of households
25| describe the composition of each RF in Chapter 4
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- Study Area Reserve Forests
\ | Other RFs
A Survey Villages

——— Railways

Roads

Figure 2.1. Study Area: Reserve Forests & Survey Villages

Faunal Surveys

Field surveys were carried out from Jedevember 2015 to record the presence

of four wild mammalian species in the study area. The species selected are the Four

Horned AntelopeTetracerus quadricorn)s Sloth Bear Kelursus ursinugs Leopard

(Panthera pardusand Wild Boar $us scrofa | focus on these mammals as the first

threeareb t e d

problem by farmers. | discuss the habitat requirements of these species in the results

as
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section. Faunal evidence included animal scat/droppings (for thehBoued Antelope,

Leopardand Sloth Bear), dug up mounds in the forest and tank beds (for Sloth Bear and

Wild Boar), and tracks (for all four species). Geographic coordinates and elevation were

Li
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recorded at the site of evidence along with a basic description of the land cover and a
gualitative estimation of anthropogenic pressure in the area. This was estimated using
categories of low, moderate and high based on the visible cut branches, goat and sheep
pellets and evidence of fuel wood collectibat included fuelwood bundlemdvisibly
cut tree branches

The terrain, access routes into the forest and the inability to access certain areas
made opportunistic sampling the only way to record species data although equal stratified
sampling based on environmental variables definingpleeies niche was planned.
Guided walks over six months were carried out to the four reserve forests in the study
area?® These walks covered at least 50% of the area of each RF and ensured the sampling
of diverse micro and macro habitaffkepeat visits we also made to at least half the
sites to record additional presence data to ensure suitability of the data collected (Franklin
2009). This included using different approach routes to record wildlife evidence and
avoid environmentally biased samples. Imfipet detection can distort the
relationships/outcomes of the modeling process. According to Gullleaita et al.
(2015) if the same observer carries out all the surveys i.e. there is constant detectability
and a lesser chance of sampling bias. Sineaslthe only one recording data this aspect

was taken into consideration.

26Theguidedwalkswere undertakenwith afield guideanda naturalistlocalto the area.Bothindividuals
arefamiliarwith the forestsandthe specief interest.

27 Micro habitatsrefer to a descriptian of the locationwherethe signwasrecordedi.e. foothills, stream
bank,plateau,ridge or ravine.Macrohabitatincludesthe vegetationtypei.e. dry deciduousforest, open
scrub,densescrubor mixed.
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2.3.2 Data Analysis Methods
Landscape Composition

The landuse/cover map was used to estimate landscape composition in the study
area. Using ERDAS Imagine | calculated area coveyeelach landuse/cover
classification and the percentage contribution of each cover type to the atdrer
understanding of the agricultural or nfurested cover was gained througitalfrom
household surveyd his included knowingrop diversity ad landuse patterns, which
further allowed for an explanation of fallow lands, increasing trends towards irrigated

agriculture and other practices that | detail in the results section.

Landscape Configuration

To characterize and identify patterns in the landscape matrix | use a spatial pattern
analysis software from the Guidos 2.1 software package (Vogt 2010). Morphological
Spatial Pattern Analysis (MSPA) is based on a geometric approach and uses a binary map
to analyze the spatial arrangement and connectivity in an image. The binary map was
generated from the langse/cover map, taking dryland and irrigated agriculture as the
background, and the rest of the categories formed the foreground. MSPA assesses the
level of functional connectivity by analyzing the structural configuration of a landscape
using the binary map and carries out a segmentation analysis of the foreground objects in
the image. It describes the level of connectivity based on the foreground iwttincs
caseareall the areas covered by nagricultural land cover. The foreground is classified
into different thematic categories that include: Cores, Bridges, Islets, Loops, Perforations,

Branches and Edges (Vogt et al. 20@R)ces are defined dsrest areas surrounded by
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forest pixel$®, Bridges are forest pixels that connect two or more core areas; Islets are
those pixels that are not connected to cores and are too small to contain cores themselves;
Loops are essentially pixels that connect ctmdbemselves; Branches are those pixels
that extend from core areas but do not connect to other cores; and Edges are pixels
formed between the forest and Aomest area in the landscapg/ogt et al. 2008; Soile
and Vogt 2009). | use an eigheighbor onnectivity rulé®, and an edge width of one
which is the minimum possible. The edge width is defined based on the resolution of the
data, which is 30m, hence using one allows the detection of the maximum amount of core
area.Based on the shape and roughexiof each RF allowing for maximum detection of
core area seems most advantageous.

In lieu of a permeability index for the matrix, | use entropy and a fragmentation
analysis to estimate how the structure can influence movement of wildlife. Entropy in
MSPA helps quantify spatial heterogeneity through gopezl analysis and provides a
no- mali zed indicator that goes fAbeyond desc
specieséo (Vogt and Riiters 2017landscépsd ) . En
andmeasures the degree of spatial disorder (Vogt 2015). It is based on the second
principle of thermodynamics where a high level of entropy means a high level of
randomness, or disorder. A single compact object will have a minimum entropy value
whereas, a checkerboard pattern represents maximum entropy (Vogt 2017). Further, |
calculatetwo measures of fragmentation, one uses the foreground (forestvachar

includes all noragricultural categorig@sand the second uses the background-fooest

28 This definition of cores, is not connectedtot®e2 y OSLIG 2F G O2NB | NBlF a¢ gAGKAY
29 Using a pixel level classification method as opposed to a patch or landscape level allows for more

accuracy in determining spatial patterns in a landscape (Vogt et al. 2007).

3%ncludes pixel connected by pixel bordend a pixel corner (Vogt et al.2008).
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coverwhich includes both dryland and irrigated agriculjurased on a moving window
analyss that uses window lengths of 7, 13, 27, 81 and 243. The images presented in the
results are a summation of these five observation scales.

Summary statistics are calculated based on data oruksngdractices generated
from household surveys. These in@dugsponses to questions on soil and water
conservation, no@gricultural land cover in and around the fields and other everyday
practices pertaining to langse decisions at the household level. This also prewide
insight to the intersections betweagriaultural, animal husbandry and forest ecosystems

in the study area.

2.4 Results
2.4.1 Landscape Composition

As argued earliegresource patch @apeciespecifichabitat is critical to its
survival (in this case the Reserve Foredtg)jn a livedlandscapdoth forests and nen
forests are importanThe table below shows the composition of the landscape matrix in
terms of the abundance of each larsg/cover class. This analysis is based on the land
use/cover map created for the study area usimgtesensing imagery and ground truth
data(Figure 2.2) The landuse/cover of the matrix as evident from Table 2.1 appears

under the broad (simplified) category of forests andfooests?!

31 Although this binary is disputed by several scholars among whom Prugh et al (2008) state, "The
patch/nonpatch dichotomy appears to be a gross oversimplification for many species in fragmented
landscapes." (20773it is still worthwhile to get an overall picture of the landscape
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I study Area Reserve Forests

[ oryland Agricutture
I rrigated Agriculture
- Open Scrub

- Dense Scrub
|:| Exposed Rock
- Dry Deciduous

— — meter:

Figure 2.2. Land-Use/Cover in the Study Area

The proportion of area under agriculture (48%), andamgnicuture or forest cover
(52%) makes it clear that the matrix is divided almost equally with forest cover

cumulatively exceeding agriculture by 4 percént.

Table 2.1 Composition of LandUse/Cover in the study area

Land-Use/Cover | Area (in hectares)Percentage contribution to the
matrix
Dry Land Agriculture 15695 26.94
Irrigated Agriculture 12450 21.38
Dry Deciduous Forest 7029 12.08
Dense Scrub 10715 18.42
Open Scrub 7071 12.14
Sheet Rocks 5258 9.03

32| include exposed rocks within forest cover because almost all the points collected and used to develop
the landuse/cover map were located inside the RF boundafg®en and Dense Sdrare also recorded

as forest cover based on field observations, and scrub is critical to the livelihood of shepherds and goat
herders.
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| use this dichotomy to get an estimate of lkaisé/cover in the matrix and infer
its use to the species under study rather than distinguish between habitat-haitein
This is based on the hypothesis thatRbar-hornedAntelope,Sloth Bear,Wild Boar and
Leopard all use the matrix for foragingdatispersal. | first discuss the composition of
the forested landscape, correlate this with findings from the faunal surveys and then

pursue an inquiry into the agricultural landscape.

The Forested Landsape

The dominant species under dry deciduous foresté/aghtia tinctoria,
Anogeissus latifoliaDolicandrone atrovirensDalbergia paniculataandVitex altissima
Dense scrub includes species [#eyphus oenopligChomelia asiaticaandCanthium
parviflora; while open scrub vegetation is characterized by speciePtilenea viscosa
Cassia auriculataandRandia dumetorunThe ReserveForess are used on a regular
basis by the local communities for fuel wood collection, grazing livestock arettofi
of nontimber forest produce. In this scenario, a logical consequence of this lived
landscape is that open scrdgetation is predominantt the foothills. As elevation
increases patches of dense scrub interspersed with dry deciduous treeslmsomme
frequents®

Data from faunal surveys also compare with these observéEanse 2.3) For
instance, geographic coordinates recorded for-Hmrned Antelope middens are in
areas adjoining dry deciduous and dense scrub cover, which are openeagdasay

This is similar to the habitat characteristics observed in other locations where the

33 This is because a large majority of the community prefersstethe foothills unless they have livestock
to graze Women in particular said that using the foothills to collect fuel wood allows them to return
home quickly to take care of other household chores.
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antelope shows a preference for short grass, sparse stunted trees and open caribpy areas.
75% of the middens were located in areas with grass patCiiegppogarspp.) with a

higher presence in areas with grass Andgeissus latifoligrees. Areas of higher

elevations, undulating slopes, hill tops and plateaus typically have this land cover in the

study area

Unlike the FouiHorned Antelope, Sloth Bear scat and termite digs are found
across all three forest cover types (open scrub, dense scrub and dry deciduous), and at
different elevations. 95% of Wild boar tracks were recorded in stream beds, tanks or/and
water holes in the RFs. The 15 leopard signs recorded were in areas covered by dense
scrub and dry deciduous trees, at both mid and high elevations. The correlation between

elevation and species presence in the study area thus has to be interpreted tarough th

34Baskaran et al. 2011






























































































































































































































































































































































































































