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 Wildlife and human needs are often enmeshed within discursive representations 

and praxis of wildlife conservation in the Global South. In India, more than three quarters 

of forested area is ñunprotected.ò These spaces are categorized as Reserve Forests and 

support diverse flora and fauna within complex landscapes of human settlement and 

agricultural fields. Much of this biodiversity remains understudied and underrepresented. 

This dissertation explores how biophysical and social factors coproduce space to create a 

conducive landscape for wildlife in the semi-arid Eastern Ghats of South India. 

I employ a mixed-methods approach to respond to calls for more integrated 

research in conservation, and use a range of data sources such as semi-structured 

interviews, household surveys, faunal surveys and satellite imagery. The findings 

illustrate how livelihood diversity and everyday practices of rural communities living on 

the periphery of four Reserve Forests shape both landscape composition and structure. 

Species distribution models that assess relative likelihoods of distribution of the Sloth 

Bear, Four-horned Antelope, Wild boar and Leopard in the study area provide insight 
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into the socio-ecological conditions under which shared spaces are created and 

maintained. This allows me to untangle the relationships mediating wildlife  presence in 

unprotected forests. By drawing on lifeworlds of a marginalized forest dependent 

community, I argue that representations of Reserve Forests need to be contextualized 

based on actual vegetation characteristics and the relations between people, wildlife and 

forests. The results show that heterogeneity in land-use/cover produces a permeable 

landscape that resists precise classification.  

This dissertation attempts to disrupt traditional conservation paradigms by 

showing that wildlife persists in human-dominated landscapes through a complex 

intersection of landscape composition and structure, forest management policies, 

everyday practices of rural communities and mutual adaptations between wildlife and 

people. Thus wildlife conservation in Reserve Forests should understand the landscape 

matrix, take into consideration diverse land uses and acknowledge the value of forests to 

rural communities. 
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Chapter 1: Introduction  

This dissertation began with a need to examine the curious 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 North-East of India), charismatic 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 literature.1 This led me to explore how ñconservation valueò was determined, by 

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 

ethics of making a choice, conservation implicates a much larger politics of state, society 

and institutions at multiple scales. This raises issues regarding sustainability, justice and 

both human and nonhuman rights. Locational specificities further complicate the issue 

based on the local political economy 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 priorities. In this dissertation, I argue 

that wildlife in human-dominated landscapes need to be protected through a landscape 

approach with a consideration of both diverse land uses and the value of forests to rural 

communities. 

                                                           
1 ά¢ƘŜ 9ŀǎǘŜǊƴ DƘŀǘǎ ό9DǎύΣ ŀ ŎƘŀƛƴ ƻŦ ŀƴŎƛŜƴǘΣ ƭƻǿ Ƙƛƭƭ ǊŀƴƎŜǎ ŀŘƧƻƛƴƛƴƎ ǘƘŜ Ŝŀǎǘ Ŏƻŀǎǘ ƻŦ LƴŘƛŀΣ ǎǳǇǇƻǊǘ ŀ 
ŘƛǾŜǊǎŜ ŀǊǊŀȅ ƻŦ ǘǊƻǇƛŎŀƭ ŦƻǊŜǎǘǎ ŀƴŘ ƘŀǾŜ ƎǊŜŀǘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎƛƎƴƛŦƛŎŀƴŎŜΧƳŀƴȅ ǊŜƳƴŀƴǘ ǇŀǘŎƘŜǎ ƻŦ 
evergreen, semi-evergreen and moist deciduous forŜǎǘǎΦέ όwŀǿŀǘ мффтΣ олтύΦ CǳǊǘƘŜǊΣ ǎŎƘƻƭŀǊǎ ƘŀǾŜ 
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). 
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 In the next section, I elaborate on the research problem and context. Then I turn 

to the research questions, literature review, methodology and the overall structure of the 

rest of the dissertation. 

1.1. Research Problem & Context 

 Protected Areas (PAs) are one of the first documented and dominant models of 

wildlife conservation adopted globally. This involves setting areas aside for the sake of 

conservation and management. However, historical and even current empirical accounts 

across different places and cultures show that conservation is not simply a result of 

scientific rationality and modernism. Communities have reserved areas to conserve flora 

and fauna for sociocultural and religious reasons for centuries. For instance, sacred 

groves in parts of South Asia, Africa and Australia have been part of local land 

management practices that form critical gene pools (Bhagwat and Rutte 2006). Yet, 

conservation today tends to be defined by the exclusion of people from forests. This 

approach is also known as the fortress approach. This modus operandi continues despite 

acknowledgment that:  

1. A large percentage of biodiversity exists outside PAs 

2. It is not possible to isolate PAs from influences within the larger landscape matrix 

3. Wildlife movement is not constrained by political or physical boundaries, making 

the effectiveness of PAs questionable  

Such an understanding has prompted diverse scholarsðfrom natural resource 

scientists (DeFries et al. 2005; Ostrom and Nagendara 2006) and agro-ecologists (Altieri 

2002) to ecologists (Brooks et al. 2009; Porter Bolland 2011)ðto advocate for the need 

to look beyond protected areas and other traditional conservation spaces to protect 
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biodiversity. My own scholarship and case study emerges from similar theoretical and 

practical concerns about the current limitations of conservation models and assumptions. 

As I will show later in this dissertation, scholarly critiques of PAs are abundant, but the 

concept or the idea of a PA has deep roots in policy and practice, globally. This 

separation of nature from society has practical implications that are evident in resource 

management policies, in forest management, climate change and even urban studies.  

In India one of the consequences of this separation is evident in both forest and 

wildlif e management policy. Wildlife outside PAs occupy a liminal space, unprotected 

and unacknowledged. Common explanations to wildlife presence yield terms like 

ñunexpectedò or ñstrayò, and in ecological terms wildlife outside PAs are hypothesized as 

ñsink populationsò. These terms are clearly misleading and possibly ill-informed as 

Rangarajan and Sivaramkrishnan (2014) suggest among other scholars who work on the 

environmental history of India. The authors state, ñThe socio-ecological fabric has often 

been remade 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 ecological milieus.ò (Rangarajan and Sivaramkrishnan 2014, 

29). Hence, wildlife and humans have shared the landscape and their existence continues 

through different permutations and combinations. These historical connections are 

gradually eroding because of changing livelihoods, pressures of modernization and 

development agendas (Ghotge 2016; Ramdas 2014; Sundar 2014). This 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. 
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A focus on PAs, biodiversity hotspots and charismatic species have negated 

wildlife found outside these boundaries.2 Conservation research and funding priorities 

tend to concentrate on endangered species, keystone species, protected areas etc. and this 

leads to a progressive marginalization of other areas and species (Ghosal et al. 2013; 

Martin, Blossey and Ellis 2012). India is a mega-diversity country contributing to 7.8% 

of the worldôs known biodiversity. Its tropical location and varied climatic zones ranging 

from the Himalayas to Deserts and Mangroves are classified into seven biomes and 19 

sub biomes (Roy et al. 2006). The most well-known faunal species include the Asian 

Elephant, Bengal Tiger, Asiatic Lion, and Indian Rhinoceros to name a few. Other than 

mammals, India also has 13% of the worldôs birds (Rahmani) and a whole suite of other 

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 outside PAs 

and deliberations on human-animal coexistence. These contributions push towards and 

compel one to think beyond the fortress approach among other top-down methods of 

conservation practice. My approach contributes to this more recent discourse on 

conservation in India and examines the coproduction of rural peopleôs land use practices, 

wildlife habitat and the landscape matrix. The aim is not to undermine the value of PAs, 

but to examine wildlife habitats in a lived landscape. I analyze the complex intersection 

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

                                                           
2 ά.ƛƻŘƛǾŜǊǎƛǘȅ ƘƻǘǎǇƻǘǎέ ƎŀƛƴŜŘ ǇƻǇǳƭŀǊƛǘȅ ŀŦǘŜǊ ŀ ǎŜƳƛƴŀƭ ǇǳōƭƛŎŀǘƛƻƴ ōȅ aȅŜǊǎ όмфууύ and continue to 

define conservation priorities. This is despite a call for a need to consider ecological processes and 
"biodiversity coldspots" (Bøhn and Amundsen 2004; Carolan 2009; Kareiva and Marvier 2003; Marchese 
2015). The reason to consider coldspots is because they contain species diversity, are habitats to rare and 
endangered species, and perform critical ecological functions. 
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and mutual adaptations by wildlife and people. This differs from the theoretical 

underpinnings of current conservation practice and policy (as practiced today) and builds 

towards new frameworks that emphasize a landscape approach to conservation. To make 

my case, I examine an unprotected area in the Eastern Ghats in India by considering the 

landscape matrix, species distributions, forest management, rural peopleôs practices and 

perceptions.  

1.2. Research Questions 

I proposed two overarching and several sub-questions, that will initiate a 

discussion on conservation in lived landscapes in India. The research questions are 

addressed in more detail in the chapters that follow. The chapters are split across three 

simple yet fundamental aspects that form the basis of conservation: the landscape, the 

wildlife and the forests. Each chapter considers the practices, livelihoods and lifeworlds 

of rural communities and characteristics of the biophysical landscape.3 Indisputably, 

conservation also depends on specific policies, institutions and the meta-narrative that it 

is built on. Although I do not dwell into the theoretical basis of these aspects, they deeply 

contribute to my understanding of wildlife in human-dominated or lived landscapes. 

1. How does the spatial heterogeneity of land-use/cover around the fragmented Reserve 

Forests (RFs) provide suitable habitat for Four-Horned Antelope (Tetracerus 

quadricornis), Sloth Bear (Melursus ursinus), Leopard (Panthera pardus) and Wild 

Boar (Sus scrofa)? 

                                                           
3 The OED defines lifeworlds as ά!ƭƭ ǘƘŜ ƛƳƳŜŘƛŀǘŜ ŜȄǇŜǊiences, activities, and contacts that make the 
ǿƻǊƭŘ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƻǊ ŎƻǊǇƻǊŀǘŜ ƭƛŦŜέΦ 
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2. How do everyday practices and livelihoods of local communities shape the landscape 

matrix to facilitate wildlife habitat and movement in the absence of formal 

conservation mechanisms? 

The following sub-questions emerged from data gathered in the field and correspond to 

the chapters in this dissertation. Each sub-question attempts to contribute to the broader 

questions through an investigation into the biophysical and/or social characteristics of the 

study area.  

Á What is the composition of the landscape matrix and how does it influence the 

presence of the Sloth Bear, Four-horned Antelope, Wild boar and Leopard? How 

do everyday practices of the local communitiesô influence landscape composition 

in articulation with biophysical properties?  

Á What is the structural pattern of the matrix and how does it affect wildlife habitat 

and dispersal? How is matrix structure a consequence of a coproduction between 

natural processes and land-use practices? 

Á How is wildlife perceived by the local communities and how do people adapt to 

wildlife presence?  

Á What is the likelihood of species distributions in the study area and what are the 

potential adaptations made by wildlife to human presence? 

Á How do official representations of Reserved Forests (RFs) differ from perceptions 

of rural communities and vegetation composition in semi-arid landscapes? 

Á How is forest use and management affected by differential access regimes and the 

relation forest dependent communities share with the forest? 
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These questions demand an integrated analytic framework. I use political ecology and 

land-change science because these approaches contribute to scholarship that addresses 

human-environment 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 human-environment relationships are well documented (Brannstorm and 

Vadjunec 2013; McCusker 2013; Turner and Robbins 2008). Both political ecology (PE) 

and land change science (LCS) share intellectual legacies and seek to explain ñreal-world 

problems relating to livelihoods and resourcesò (Brannstorm and Vadjunec 2013, 2). In 

addition, the tools and techniques used in PE and LCS overlap to an extent (Rindfuss et 

al. 2004). Combining the two parallel approaches helped me frame my research process, 

and examine the physical and social aspects of this working/lived landscape 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 issues pertaining to environmental and livelihood practices that 

help shape land-use. Robbins (2012) explains the field as one that ñseeks to unravel the 

political forces at work in environmental access, management, and transformation (3). In 

the process, PE seeks 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). 
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Land change science on the other hand aims to understand the complexity of 

interactions (patterns and processes) in human-environment systems, the causal factors of 

land-use/cover change and the potential implications of changing scenarios on the 

landscape. This approach 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 influence land-use 

and management decisions 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 LCS to 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 examining impacts 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, I show 

how livelihood diversity and 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 helps 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 interpret causality (Brannstorm and Vadjunec 2013). The IPAT 

(Impact, Population, Affluence, and Technology) model persists in LCS, despite critiques 
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to its postulation of correlations between environmental degradation and human 

population (Lambin et al. 2001). In fact, LCS scholars discuss how neither poverty nor 

population are sole determinants to understanding land-cover change (Lambin et al. 

2001). The authors suggest a need for more contextual analyses and broader 

understandings of human-environment relationships to establish which conditions 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 Neo-Malthusian position on population effects on 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 of this bias (DeFries, 

Karanth and Pareeth 2010; Karanth, Curran and Reuning-Scherer 2006). In Chapter 2, I 

show how this move recirculates the separation between nature and society. An a priori 

assumption on the effect of human population on wildlife leads to an unlikelihood for 

conservationists to acknowledge wildlife in lived landscapes. Hence, this 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 issues: a need 

to rethink wildlife spaces, importance of the landscape matrix and the coproduction of 

nature and society. Further, I 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 conservation provides an ideal point to explore and 

analyze issues of place making, territorialization, control, access, rights, ecological and 
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social objectives involving matters related to ethics and justice.4 The multifarious and 

multiscalar involvement of a host of actors constituting different networks to conserve the 

ñworldôs biodiversityò is staggering and is uncovered by several studies situated across 

the globe (Brockington, Duffy and Igoe 2008; Lele et al. 2010; Neumann 2004; Peluso 

1993; Schroeder 1999; 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 pastoralist, the state, global organizations like IUCN and 

the ecosystem/species central to the issue. For instance, in my study area state 

representations of forests use the term ñdegradedò as a descriptor for the state of forests. 

This representation does not define the term or situate it in within a historical timeline. 

Instead, universal definitions used by global organizations are used to characterize the 

state of forests as I show in Chapter 4. Hence, the relational aspect of what should be 

protected or conserved, how and where involves multiple actors with distinct priorities. 

This dissertation focuses on the absence of conservation (as intention) in a lived 

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, I use a political ecology lens to examine how knowledge, representation, access 

and subject making intersect in my study area. I 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 show representations of secondary 

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

                                                           
4 Particularly in context of Protected Areas (PAs)- In India as in other countries, people are excluded from 
areas after a PA is demarcated. This leads to conflict due to resettlement (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 ground. The spatial and temporal diversity of forest policy outcomes in 

India is discussed extensively by several authors (Lele 2007; Rai 2014; Ramdas 2014). 

Blaikie and Springate-Baginskie (2007) state and as my research will show ñFacts are 

malleableéand there is a remarkably wide gap between rhetoric, the intention of the law, 

guidelines, policy documents and what really goes on in the fieldò (5).  

The question that remains unsatisfactorily answered is how does one first assess 

and then propose conservation measures for forests where wildlife presence is 

unacknowledged. The focus of conservation on primary forests (ñpristine naturesò) 

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 

reconsidered over the past decade (Chazdon et al. 2009; Gardner et al. 2009; Hecht and 

Cockburn 2004; Putz and Redford 2010), along with a recent re-evaluation of degraded 

forests (Goldstein 2014) their value to wildlife conservation is still largely under 

represented. There is no doubt that much biodiversity exists outside PAs (Gorenflo and 

Brandon 2006; Rodrigues et al. 2004), but the economics of conservation have led to data 

paucity in other areas.  

In addition to PE methodologies, LCS offers an alternate way to frame the 

biophysical and social characteristics of my study area as I 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 India. The study area as I 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. Hence conservation strategies that require and prioritize large ñuntouchedò 

tracts of land for wildlife protection are unrealistic in this area. A more realistic approach 

looks beyond traditional conservation norms and sees humans as embedded in the 

landscape, thus integrating social and ecological systems (Ellis and Ramankutty 2008). 

Anthropogenic biomesò or ñanthromesò provide a framework for carrying out research in 

couple socioecological systems (Ellis and Ramankutty 2008). 

An acknowledgement that wildlife conservation involves both human and 

ecological systems, helps integrate the entire landscape matrix and consequently its 

participants into this research project. While the importance of anthropogenic landscapes 

to wildlife has been discussed earlier (Rahmani 2005), anthromes provide a theoretical 

framework that is useful in unprotected landscapes as I show in Chapter 2. Agricultural 

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 also shows cases where man-made interventions like 

irrigation ditches have been found to be critical habitats for endangered species (Crifasi 

2007).5 Further, Hecht (2004) shows in the case of El Salvador, the patchiness of the 

habitats, anthropogenic forests, coffee 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 matrix because of the heterogeneity 

in the land-use/cover and wildlife presence. 

                                                           
5 /ǊƛŦŀǎƛ όнллтύ ǘŀƪŜǎ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ tǊŜōƭŜΩǎ ƳŜŀŘƻǿ ƧǳƳǇƛƴƎ ƳƻǳǎŜ ŀƴŘ ƛǘǎ ǎƘƛŦǘƛƴƎ ƭƛǎǘƛng under the 
Endangered Species Act, and the implications that follow with regard to riparian conflicts, land-use 
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 re-conceptualize efforts towards functional 

connectivity, matrix 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) state that, ñmatrix management matters because formal reserve 

systems will never cover more than a small fraction of the globeò (349). My research 

aims to fill this gap by first examining the land-use/cover of the matrix, its patterns and 

the everyday practices of rural communities that shape it.  

1.3.3. Co-producing the Landscape: Nature and Society  

Scholarship in nature-society geography identifies ways human and nonhuman 

entities and processes combine to co-produce landscapes and environmental conditions 

(Lorimer 2012; Rocheleau 2011; Sundberg 2011; Whatmore 2002). In this context, a 

focus on everyday land-use and environmental practices of rural people in Chittoor west, 

allows me to examine how humans and non-humans coproduce a heterogeneous 

landscape. For instance, in my study area the presence of Sloth Bears and their breeding 

season determines if shepherds 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 

settlements. In a more complex setting on the US-Mexico border, Sundberg (2011) 

demonstrates how non-human actors like cats, deserts and rivers shape boundary 

enforcement and politics. Reframing ñagencyò as ñcollective performance, rather than the 
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product of individual intentionò, Sundberg (2011, 332) shows how the relationality 

between human and nonhumans constitute landscape. This calls for a more collaborative 

understanding of relations and everyday practices that co-produce the world. The 

durability of emergent associations in time and space is the subject of empirical analysis 

in this scholarship, with a focus on the relations and practices that bring them into being 

(Whatmore 2002; Hinchliffe et al. 2005; Latour 2005; Haraway 2008). One of the central 

actors in 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 movement in 

agricultural fields. This also points at the temporality of these associations and 

subsequently the likelihood of interaction between humans and wildlife. 

I explore these performative conservation networks where wildlife, state 

practices, everyday land-uses and other human and nonhuman elements interact by 

accounting for ñsituated knowledgesò (Haraway 1988; Rocheleau 2011; Sundberg 2004; 

Whatmore 2002) of different actors that constitute this diverse landscape. This brings in 

responsibility and accountability to the production of knowledge as well as acknowledges 

individual standpoints and subject positions that exist within networks. Further, the 

situated knowledges of farmers and forest dependent communities combine to co-produce 

biodiverse and heterogeneous 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 intermediary actors. 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 particularly complex resource management issue. As Lorimer (2012) 

states, ñConservation inherits complex assemblages of theories, technologies, laws, 

territories and practices from past eras with different politics and ecologiesò (606). 

Echoing similar concerns, Whatmore (2002) shows how the circulation and reinscription 

of wilderness continues, not only in popular imagination, but also among ñexpertsò. To 

conclude, the landscape matrix in my study area in a way resists current conservation 

norms and signifies a need to incorporate multiple spaces, species and people. 

1.4. Why Mixed Methods? 

Conservation research in lived landscapes where human presence is critical to 

landscape patterns and processes is under-researched. Several studies on wildlife 

conservation mention anthropogenic pressure and most often human presence is 

considered to be a deterrent. Conversely, studies on community participation in 

conservation assess the lacunas in management, implications on lives and livelihoods and 

fall short because they do not engage with wildlife. Nevertheless, a few scholars attempt 

to consider both humans and wildlife (Athreya 2013; Carter and Linnell 2016; 

Dorresteijn et al. 2014). The primary reason for this disconnect rests on the different 

methodological requirements and the contrary epistemological and ontological 

assumptions used to interrogate the physical and the social aspects of conservation 

(Bennett and Roth 2015; Newing 2011).  

Disciplinary boundaries raise practical problems and knowledge specializations 

further intensify the divide (Bennett and Roth 2015). The conservation discourse is also 

split between those who advocate for human free spaces, or as Guha (2005) classifies it 
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as ñThe Authoritarian Biologist and the Arrogance of Anti-humanismò, as opposed to 

those who see a longer history of shared space between wildlife and rural communities 

(Athreya 2013; Carter and Linnell 2016; Dorresteijn et al. 2014; Rangarjan 2005). 

However, there is now a wide recognition for conservation to engage with the human as 

part of the landscape (Bennet et al. 2016; Büscher and Wolmer 2007; Newing 2011; 

Sandbrook et al. 2013). This is an attempt to bring social scientists and conservation 

biologists on the same page. (Bennett and Roth 2015; Madden 2004; Newing et al. 

2011).6 To overcome the limitations and the historic disconnect between the natural and 

social sciences, scholars recommend using integrated and pluralistic approaches (Büscher 

and Wolmer 2007; Sandbrook et al. 2013). 

For instance, in Chapter 3 I use species distribution models to map the likelihood 

of species distributions and combine this with an investigation into peopleôs interactions 

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 are certain forested patches within the study area that show a likelihood of species 

presence although according to the communities the species are absent there. An 

interdisciplinary method allows one to explore such discrepancies. Local knowledge and 

experience indeed can contribute to biological inquiries. And if we assume that the 

landscape is coproduced then we have to take into account local knowledge on presence 

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 promoting 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 other is what Hulmes (2011) terms as an ñepistemological 

slippageò. Thus, while it may well be that based on the scale of the study that most of the 

patches that have certain vegetation cover are fundamental niches for species, the realized 

niche in a lived landscape also depends on everyday practices of humans. 

Next, in Chapter 4, I look at official categories of the RFs that determine value 

and management using official reports. I juxtapose these with the different forms of value 

the forest takes for the village community. As expected official land cover categories are 

unknown to people, but positioning these different ways of knowing provides interesting 

results. To this I add a third way of knowing, by calculating NDVI or the vegetation 

index for the RFs. Each one of these methods constructs its own definition of value as I 

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. 

I 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 insight has brought 

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 for cross-scale analyses 

to conservation in addition to methodological pluralism.  

Merging the biophysical and social is challenging. I attempt methodological 

pluralism in my research for the following reasons: First, the object of inquiry is wildlife 

in a lived landscape. This demands examination of both biophysical and social aspects 

rather than 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 answer the ñwhatò question. 

In other words, what species are there, what kind of a forest is this, what are the attributes 

of the physical environment 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 areas, one must ask the ñhowò 

question: how do the everyday practices and perspectives of the local communities 

influence wildlife habitat.  

Mixed methods are usually used with the following intentions: triangulation, 

complementarity, development, initiation or expansion (Greene 2007). For this study, I 

use mixed methods with an aim to expand the understanding around wildlife spaces in 

unprotected forests in the Eastern Ghats. The idea behind it is to expand the scope of the 

study and generate a better understanding through engagement with different ways of 

knowing. Greene (2007) states that, "In an expansion mixed methods study, different 

methods are used to assess different phenomena." (103). The use of mixed methods 

within political ecology has shown the need to respect different epistemological traditions 

and accept the partial nature of knowledge and contradictions within (Dolittle 2015; 

Turner 2015). More importantly mixing methods, allow for ñthe silences and 

incompatibilitiesé(to) become evident when data sets produced by diverse 

methodologies are brought togetherò (Nightingale 2003, 80). My research shows that 

mismatched data sets point not only at the data itself, rather the incompatibility lies in the 

disciplinary boundaries that the conservation discourse is embedded in, and this allows 

the separation to perpetuate. 
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To conclude using mixed methods also corresponds with an integration of LCS 

and PE as discussed earlier.  It further allows me to incorporate different actors and their 

situated knowledges.7 This aids in identifying how livelihood diversity and land-use 

decisions in this semi-arid area are responsible for the ways in which humans shape the 

landscape. Further, the integration opens up space to consider lived experiences and also 

consider changing livelihoods and social dynamics within rural communities. The species 

distributions, calculations of the vegetation index and the structural pattern in the 

landscape matrix all contribute to a richer understanding of the dynamics within the study 

area. I thus draw from multiple data sources: faunal surveys, semi-structured 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 

between June-December 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 

11Á30ô and 22Á0ôN latitude and 76Á50ô and 86Á30ô E longitude (Ramachandran et al. 

2017). Broken hill ranges encompass this biogeographic region, and run through Orissa, 

Telengana, Andhra Pradesh tapering off in northern Tamil Nadu (Figure 1.1). The study 

area is located in western Chittoor district (Andhra Pradesh) and covers a section of the 

Eastern Ghats.  

                                                           
7 ά{ƛǘǳŀǘŜŘ ƪƴƻǿƭŜŘƎŜǎέ ƛǎ ŀ term attributed to Donna Haraway (1988) who discusses the impossibility of 
ƻōƧŜŎǘƛǾƛǘȅ ŀƴŘ ƛƴǎǘŜŀŘ Ǉƻƛƴǘǎ ŀǘ ǘƘŜ άŜƳōƻŘƛŜŘ ƴŀǘǳǊŜ ƻŦ ŀƭƭ ǾƛǎƛƻƴέΦ !ǎ ŀ ǊŜǎǳƭǘΣ ƪƴƻǿƛƴƎ ŜƳŜǊƎŜǎ ŦǊƻƳ ŀ 
particular vision and the power to see, thus it is always a partial perspective.  
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Elevations range from 650-1350m 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 northeast monsoon, and is drought prone. 

Dry deciduous, scrub and thorn forests, subsistence farms, grazing lands and rural 

settlements constitute the land cover in this semi-arid landscape. Seasonal streams and 

water bodies referred to locally as tanks have been the mainstay of the population's water 

requirements. Granite rocks dominate the area. 

 

Due to the combination of poor soils and unreliable rainfall, dry land farming for 

subsistence was traditionally practiced (e.g. groundnuts, dry land rice, millets and horse 

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 intensive cash 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 Department (Figure 1.2). Forest area in Chittoor covers 27% 

of the geographical area, but only one percent is protected under three PAs (APSFR 

2013). In western Chittoor, there are no PAs or wildlife conservation initiatives, yet 

unusually high levels of species diversity at low density exist. The diversity of available 

habitats within relatively small forest patches provides niches to several species but the 

area and limited resources curbs the population. This includes several endemic and 

vulnerable species of both flora and fauna (APSFR 2013; FES 2008). The dominant tree 

species in the RFs in the study site (Noorukuppalakonda, Tavalam, Kanduru and 

Madirimalai West Reserve Forest) consist of Acacia sundra, Anogeissus latifolia, 

Albizzia amara, Diospyros montana, Dalbergia paniculate and Vitex altissima in addition 

to other fruit bearing trees and several shrub species. A recent study in the Eastern Ghats 

on rare, endangered and threatened plant species also points at the need to prioritize areas 

outside PAs, based on high species richness found by the authors (Ramachandran et al. 

2018). Critical wildlife in the area includes the Slender Loris, Rusty Spotted Cat, Four-

horned Antelope, Indian Pangolin, Sloth Bear, Striped Hyena, Yellow-throated Bulbul 

and the Indian Wild Dog (APSFR 2013; FES 2008) among others.8 These factors make 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.  

                                                           
8 ²ƛƭŘƭƛŦŜ ǇƻǇǳƭŀǘƛƻƴ ǎǳǊǾŜȅǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ǘƘŜ ŀǊŜŀΦ L ǳǎŜ άƘƛƎƘ ǎǇŜŎƛŜǎ ŘƛǾŜǊǎƛǘȅέ ōŀǎŜŘ 
on (qualitative estimates) documentation by the state and NGOs working in the region.  
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Although rich in biodiversity, Chittoor district has a high 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 diverse livelihoods that involve 

livestock rearing, collecting non-timber forest produce, and seasonal migration for wage 

labor. Hence, the combination of changing land-use practices and functions makes this 

research timely as it investigates the patterns and processes operational in this landscape 

matrix through intersections of land-use, 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 mix of communities with diverse 

livelihoods. I do not name the villages or respondents to maintain anonymity as per IRB 

guidelines. I detail the sampling methods used to select the villages and respondents in 

each chapter. The sample for 191 household surveys included 99 women and 92 men. 

The semi-structured interviews included 18 women and 33 men. 9  

1.6. Dissertation Structure 

The rest of this dissertation is organized under three primary analytical chapters 

based on data collected from June-November 2015; followed by a conclusion. Each 

analytical chapter uses different methods hence these are explained within the chapter 

itself. I provide chapter outlines for each chapter here. 

In Chapter 2, ñPermeable Landscapes: Why the Matrix Mattersò I characterize the 

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 forests (RFs).  The composition and structural connectivity within the matrix 

helps establish why a landscape-centric approach to conservation using anthromes is 

necessary. I further argue that livelihood diversity and land use decisions work as key 

drivers to explain how humans shape the landscape and unintentionally contribute to 

wildlife habitat in this area.  

In Chapter 3, ñPeople and Wildlife: Shared Spaces & Mutual Adaptationsò I 

claim that shared spaces between humans and wildlife are a result of a complex 

intersection of the biophysical and socially constructed world that include government 

                                                           
9 With regard to education levels, among respondents to the household survey 27% 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. The respondents to the semi-structured interviews had largely not been to 
school and the quarter who had said they stopped going at some point in primary school. 



24 
 

 
 

policies and everyday practices of local communities. The species distribution models 

provide relative likelihoods of distribution of the Sloth Bear, Four-horned Antelope, Wild 

boar and Leopard in the study area. The results provide an insight into the socio-

ecological conditions under which shared spaces are maintained, untangling the 

relationships mediating the presence of biodiversity in places that we do not expect.  

In Chapter 4, ñFringe Forests: Perceptions, Representations and Accessò I trace 

the plurality of discourse surrounding forests. I show how the social landscape is 

characterized by embodied experiences and changing perceptions towards the forest at 

the collective level.  Further I explore how differential access to village commons and 

forests result from intersections of social diversity and the stateôs ways of knowing and 

managing Reserved Forests (RFs). Finally, I argue that state representations of reserved 

forests determine management, but these representations are contradictory to local 

community perceptions and benefits gained. This chapter also highlights the lifeworld of 

a marginalized forest dependent community living in the study area and uncovers their 

shifting subjectivities in relation to the forest, its management and the larger village 

community. 

The last Chapter 5, ñConclusionsò provides an overview of my findings with an 

emphasis on the relevance to wildlife conservation in lived landscapes. I also use this 

space to make a case for a landscape scale approach to 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 part of the Eastern Ghats I explain 

the potential of human wildlife cohabitation and offer an altered framework for 

conservation that can be adapted to similar scenarios.  
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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 provided. A 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 introduced10(Holmes 2015; Lorimer 

et al. 2015). Al though restoration appears to provide an ecological solution on the face of 

it, more in-depth analysis shows that it is challenging and can be impractical particularly 

given the potential socio-political, economic and cultural implications of this model. In 

the previous chapter, I describe how protected area models of conservation are totalizing 

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 policies and practices 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 involved including communities 

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, that considers human and biophysical aspects equally. 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. 2015). SŜƭŜŎǘƛƻƴ ƻŦ άƻǊƛƎƛƴŀƭέ ŀŎǘƻǊǎ ƛǎ ŎƻƴǘŜǎǘŜŘ ŀǎ ƛǎ ǘƘŜ 
άōŀǎŜƭƛƴŜέ used when assessing 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 priority, there is also no doubt that 

conservation at the cost of the lives and livelihoods of people 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 predict the detrimental influence of 

humans on wildlife (Agarwala et al. 2016; DeFries, Karanth and Pareeth 2010; Karanth, 

Curran and Reuning-Scherer 2006). This strengthens the underlying basis for fortress 

conservation models. The problem with these studies is the a priori bias that assumes 

human population density will be negatively correlated with wildlife occupancy/presence. 

This logic persists despite a growing body of research that shows biodiversity is higher 

outside PAs in several locations, and wildlif e including large predators like leopards 

inhabit human-dominated landscapes (Athreya et al. 2013; Carter and Linnell 2016; 

Dorresteijn et al. 2015). Further, according to Rangarajan (2015) the concept of "stray 

animals" outside parks is found to be both "inappropriate and misleadingé[because] 

these animals are peripatetic and their home ranges are in areas outside reserves" (12). At 

the same time, I do not suggest that high human population density is good for wildlife. 

Instead, I argue that the use of population 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 designated areas.11 

Political ecologists have underscored the unreliability of considering demography as the 

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

                                                           
11 In Chapter 3, I use data collected in the field to show the presence of four species (Sloth Bear, Four-
Horned Antelope, Leopard & Wild Boar) in reserved forests, that are not protected areas. A discussion on 
human-animal 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 declines 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 cause-effect models lead 

conservationists to disregard human presence. The PA model or the exclusionary model 

is valuable undoubtedly, but research on wildlife in lived landscapes or human dominated 

landscapes continues to be limited. This gap is a result of the intersection between 

funding priorities, policy and a focus on charismatic megafauna and biodiversity 

hotspots, both at national and international levels. But 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 considers the livelihood and everyday practices of local communities.12 

The PA model and related studies tend to ignore areas outside its borders and instead 

focus on aspects within the park or reserve boundaries. Some studies document and 

investigate buffer zones and areas immediately outside PAs (DeFries et al. 2007; Karanth 

et al. 2013) yet do not go beyond. Given that human-dominated landscapes are a norm in 

large parts of the world, how then can conservation so easily exclude the value of 

humans. 

An alternate framework that recognizes humans as embedded in the landscape 

considering both social and ecological systems is the concept of ñanthropogenic biomesò 

or ñanthromesò (Ellis and Ramankutty 2008). Grounded in the idea that humans have a 

significant influence on most of the worldôs terrestrial landscape, anthromes facilitate the 

                                                           
12 Studies that include human population density as a variable in their models, do not dwell into details on 
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 the discourse on conservation in human-dominated landscapes. 

Admittedly, anthropogenic biomes are not equivalent to human dominated landscapes yet 

the acknowledgment that humans are part of the terrestrial landscape aids in the process 

of moving away from concepts of ñpristineò and ñuntouchedò nature that the PA 

framework often builds on. In this chapter, I characterize the landscape matrix in my 

study area 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). I highlight the importance of land use decisions at the household 

level and livelihood 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 facilitates wildlife 

movement between the four reserved forests and the matrix. This helps establish the need 

for a landscape-centric approach to conservation that uses anthromes explicitly rather 

than as an afterthought. The landscape matrix that I look at comprises of heterogeneous 

land-use/cover that includes rain-fed and irrigated agriculture, dry deciduous, open and 

dense scrub forests, areas covered with grass and human settlements. It is bound by the 

limits of my study area and covers an extent of approximately 660 sq.km. Land is owned 

and managed by the state Forest 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 considerations (Sundar 2015). 

Hence, taking this complex scenario of heterogenous land-use/cover, multiple 

management institutions and diverse local communities this chapter unpacks unexpected 

wildlife presence in lived landscapes. This allows me to explain why and how 
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conservation needs an alternate approach in human-dominated landscapes. In the next 

section, I 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 matrix approach is critical to 

understanding the presence of wildlife in human-dominated landscapes. This is because 

in most cases PAs are impractical and unnecessary (Bhagwat 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 quality usually depend on the focal species, but more broadly and 

within a landscape approach, one has to consider both biophysical and social aspects. 

More specifically, a high-quality matrix will have structural and functional connectivity 

between forest patches for different species in addition to a level of coexistence between 

humans and wildlife, which facilitates safe wildlife movement through the matrix for 

forage or dispersal, and a low risk factor for human lives and livelihoods. Conceptually, 

agricultural landscapes are integrated into conservation in many parts of North America 

and Europe through land sharing and land sparing, both debated widely in conservation 

and development literature (Fischer et al. 2014).13 But similar efforts are not yet popular 

in South Asia, although they are slowly gaining 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 

                                                           
13 Land-sharing is designed for less intensive agricultural landscapes where biodiversity if maintained 
within. It is also 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 Ghats are one of many underrepresented and 

unassuming regions within India and conservation activities in the study area are few and 

far between. I 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, Four-horned Antelope, Wild boar and Leopard? How 

do the everyday practices of rural communitiesô influence landscape composition 

in articulation with biophysical properties?  

2.  What is the structural pattern of the matrix and how does it affect wildlife 

presence? How is matrix structure a consequence of a coproduction between the 

natural processes and land-use practices? 

Landscape ecology attempts to describe the relationship between landscape 

structure and function or ecological processes (Turner 1989). I focus on characterizing 

landscape structure to understand how the composition as well as spatial configuration of 

the landscape leads to a permeable landscape for wildlife and people. I estimate 

composition using land cover and this allows me to estimate the heterogenous land 

covers in the matrix (Griffith 2004). Although not spatially explicit, composition is an 

important prerequisite in characterizing the matrix. Metrics developed to evaluate 

landscape composition also include richness, evenness and diversity (McGarigal 1995), 

but for this study I use only the proportional abundance of each class within the study 

area. Identifying landscape composition builds towards an understanding of matrix 

quality 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, orientation, density, connectivity, contagion etc. in the 

landscape (Mc Garigal 1995; Turner 2005). I focus on the spatial arrangement of the 

matrix in terms of its land-use/cover to explain how structural configuration of landscape 

enables movement and dispersal of medium to large size mammals in the study area.14 

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, research on landscape 

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 connectivity.15 Studies assessing landscape structure or 

function are often species specific, but there are numerous others that calculate the same 

metrics more generally or at broader scales. Fahrig et al. (2011) provide a framework to 

assess functional landscape heterogeneity using composition and configuration of the 

landscape and highlight the need to develop functional land cover maps based on species 

perspectives rather than human.16 The authors point at the need for ñdevelopment of a 

landscape scale understanding of the relationship between landscape heterogeneity and 

                                                           
14 Though there are no population estimates of the four species in my study area or data on faunal 
movement patterns it is difficult to establish this definitively. Yet, based on discussions with local 
communities I believe wildlife moves through the matrix between forest patches and 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). 
16 Rather than define patches in the matrix using satellite imagery and land cover data the authors 
ǇǊƻǇƻǎŜ ǘƘŀǘ ŀ ǇŀǘŎƘ ǎƘƻǳƭŘ ōŜ ŘŜŦƛƴŜŘ ōŀǎŜŘ ƻƴ ǎǇŜŎƛŜǎ ǊŜǎƻǳǊŎŜ ƴŜŜŘǎ ŀƴŘ ǘƘŀǘ άŎƻǾŜǊ ǘȅǇŜǎ ǘƘŀǘ ǿŜ 
Ŏŀƴ ŘƛǎǘƛƴƎǳƛǎƘ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŦǳƴŎǘƛƻƴŀƭƭȅ ŘƛŦŦŜǊŜƴǘ ŦƻǊ ǘƘŀǘ ǎǇŜŎƛŜǎ ƎǊƻǳǇ ŀƴŘ ǾƛŎŜ ǾŜǊǎŀέ όCŀƘǊƛƎ Ŝǘ 
al. 2011, 103). 
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biodiversityò (Fahrig et al. 2011,109) and further state that this must be integrated with 

information from farmers on their agricultural practices. The importance of agricultural 

landscapes within wildlife conservation literature 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 Gardner 2010), ecoagriculture landscapes (Scherr and 

McNeely 2008), carnivore use across agricultural-wildland gradients (Nogeire et al. 

2013), agroecosystems as complementary spaces to PAs (Troupin and Carmel 2014) and 

more recently a proposal to apply anthromes to landscape 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 understanding of 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 socioecological systems, and the manifold intersections 

between environmental, economic, social and political decisions.17 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 paradigms that 

separate nature and society.18 In my study I make the role of human systems explicit and 

do not make a priori assumptions on population density as an inhibiting factor. Instead, 

                                                           
17 For instance, scholars in political ecology, land change science and science and technology studies like 
Robbins 2009; Rocheleau 2001, Jasanoff 2004 etc. 
18!ǎ Dƛōǎƻƴ ŀƴŘ vǳƛƴƴ ǎǳƳƳŀǊƛȊŜ ǎŜǾŜǊŀƭ ŀǳǘƘƻǊǎ ŀƴŘ ǎǘŀǘŜΣ άΧ traditional framing of conservation 
efforts and targets as starting with or grounded in potential vegetation i.e. biomes, is not working and the 
ǊƻƭŜ ƻŦ ƘǳƳŀƴ ǎȅǎǘŜƳǎ ƴŜŜŘǎ ǘƻ ōŜ ƳƻǊŜ ŜȄǇƭƛŎƛǘέ όнлмтΣ мύΦ 
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after estimating the proportion of land-use/cover in the matrix, I ask how does the 

agricultural practices of local communitiesô shape landscape composition. This also 

brings out the importance of temporality particularly in semi-arid landscapes, where land-

use practices are closely related to rainfall and its lack (Altieri and Toledo 2005). 

In human dominated landscapes the type and quality of the intervening matrix 

between patches affects species occupancy more than simply patch size and isolation. 

Research shows that, patch area and isolation proved to be "poor predictors of occupancy 

across species" (Prugh et al. 2008, 20770). The authors undertake a meta-analysis to 

determine if patch area and isolation are good predictors of occupancy in fragmented 

animal populations (Prugh et al. 2008). In this analysis, the authors compile occupancy 

data from 1015 studies carried out on vertebrate and invertebrate populations across six 

continents. The 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 in anthropogenic landscapes: first, that species 

surviving in fragmented landscape matrices are "survivors" and second, "patches are not 

islands" (Prugh et al. 2008, 20773). 19 This is in response to a dominant framework used 

to justify the PA approach, island biogeography theory (IBT). Often referred to as the 

habitat-matrix 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 to justify the methodôs explanatory force (Franklin and 

Lindenmayer 2009). The concept of habitat-matrix in island biogeography assumes that 

the patch is habitat and non-patch area is the matrix which usually defined as an 

                                                           
19 Similar findings were reported by Bender and Fahrig (2005) and Umetsu et al (2008). 
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inhospitable barrier between patches. Even though 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 habitat-matrix model has led to oversimplifications in understanding landscape 

processes, and show how composition is more important than configuration when 

understanding biodiversity patterns. Given the nature of a lived landscape and that too 

one where forests are used regularly by local people, wildlife presence implies a level of 

adaptability to human activity. Unlike islands, a forest patch in a lived landscape can 

either face a benign or hostile environment around it. Thus, considering the adaptive 

capacity of wildlife and the relatively low level of human-animal 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 landscape structure that considers ñthe 

hardness of barriers, the connectedness of natural cover and the arrangement of land uses. 

It is defined as the degree to which regional landscapes, encompassing a variety of 

natural, semi-natural and developed land cover types, will sustain ecological processes 

and are conducive to the movement of many types of organismsò (Anderson and Clark 

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 processes. In other 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 patches. Whereas, 

permeability detaches the analysis from specific patches taking a more holistic or 
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landscape level approach. Hence taking a multiscale and multispecies approach, 

permeability allows one to hypothesize the quality of the matrix in other words, for both 

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 foraging.20 Typically, functional 

connectivity depends on the species, habitat quality within the connectors and the 

landscape matrix. Apart from species behavior and preference, the remaining variables 

are broadly 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 certain 

species may have the ability to move between the fragments through the matrix in the 

absence of structural connections. Conversely, structural connectivity can facilitate 

movement, but it does not guarantee that species will use the corridor or stepping stone 

connectors. Research 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 approach to 

conservation that considers the matrix in its entirety does not create such identifiable 

sinks for the species. While this study does not look at evolutionary or animal dispersal, it 

is important to acknowledge that the boundaries between forest versus non-forest can 

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

forests and wastelands are permeable. Further vegetation composition in both these land 

                                                           
20 In my study area, data from household surveys and interviews with the local communities confirms the 

hypothesis that wildlife uses the matrix. 
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categories is similar. Other structural connections also exist and evolve due to 

heterogenous land-use/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 studies are relevant 

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 have weaker effects 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 quality is significant for fragmented forests and more 

so, 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 that involve 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 consideration of the 

agricultural systems that support and maintain wildlife habitat. As Villard and Metzger 

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

may represent valuable alternatives to maintain a species in landscapes 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 important to justify 

why a landscape approach to forest and wildlife conservation is critical in lived 

landscapes. 
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Indicators used to measure matrix quality include species-specific habitat quality 

and distance among habitat patches in fragmented landscapes particularly in human 

dominated tropics (Umetsu et al 2008). These indicators increase 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 just the forest as habitat because generalist species 

have a tendency to interact with different land cover types (Umetsu et al 2008). This 

corresponds with my argument that the Four-horned Antelope, Sloth Bear, Leopard and 

Wild Boar all use the landscape matrix despite its variegated land-use/cover. All four 

species are categorized as habitat generalists (Dutta et al. 2013; Allwin et al. 2016), 

which suggest that they can and do adapt to a variety of vegetation and forest cover types, 

despite their particular niches. This is another reason for species survival and persistence 

in these unexpected spaces. Unfortunately, metrics used to estimate matrix quality and 

permeability involve species level movement data which I do not have. Thus, I use 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 barely any work done on lived 

landscapes or heterogenous matrices, making the findings of this research significant. In 

the next section, I discuss the methods I use to analyze the landscape matrix followed by 

the results. 
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2.3 Methods 

2.3.1 Data Used 

Land-use/cover Map  

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

imagery and ground truth data collected over six months (May-December 2015).21 I used 

Landsat 8 data which was downloaded from USGS22 with a resolution of 30m for May 

2015, Path 143, Row 51. Classification was carried out using image processing software: 

ERDAS Imagine and Idrisi Terrset. The steps involved: pre-processing the satellite 

imagery or converting the raw data/digital numbers to reflectance; data processing 

through a segmentation tool that uses spectral similarity to facilitate classification; 

creating training sites for land-use/cover based on ground truth data (with 25 points on 

average for each class) and finally use of the maximum likelihood classifier to develop 

the map. The land-use/cover classification was based on field observations of the 

following types of land-use/cover: dryland agriculture, irrigated agriculture, dry 

deciduous forest, open scrub, dense scrub and exposed/bare rocks.23A final step in 

developing a land-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 the agricultural lands, forests and wastelands. 
22 United Stated Geological Survey (http://earthexplorer.usgs.gov)  
23 These land-use/cover categories are based on observations I made during field visits in 2015 (June to 
November), and shorter trips made in 2013 and 2014. I also try to focus on the preferred habitat 
pertinent to the four species in this study. Land covered by grass is significant for the Four-horned 
Antelope. However, due to the complex nature of this landscape and lack of finer spatial resolution 
satellite imagery classifying grass as a separate cover was difficult. On the other hand, since exposed/bare 
rocks were clearly identifiable on the landscape during field surveys using the data to identify this type of 
cover was possible. Inclusion of exposed/bare rocks as a cover type is not common practice, but in this 
landscape, it is important because of the {ƭƻǘƘ .ŜŀǊΩǎ ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǳǎŜ ŀǊŜŀǎ ƛƴ ŀƴŘ ŀǊƻǳƴŘ ƭŀǊƎŜ ƎǊŀƴƛǘŜ 
boulders as denning sites. 

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

of May 2015 to locations using Google Earth.  

Household Surveys  

191 household surveys using stratified random sampling were undertaken in eight 

villages located on the periphery of the four Reserve Forests between June-November 

2015 (Figure 2.1). The surveys were stratified based on the dependence the local villages 

have on the Reserve Forests.24 Hence, 40% of the sample represent those dependent on 

Noorkuppalakonda, 30% are dependent on Tavalam, 12% on Kanduru and 18% on 

Madirimalai West Reserve Forests.25 

The household surveys generated data on the diverse livelihood patterns, land 

holding size, livestock rearing practices, use of forests, presence of and interactions with 

wildlife  in agricultural fields and within forests. The surveys also included questions on 

perceptions towards wildlife  to understand human-wildlife  relations in the area. These 

villages were selected based on prior visits made to the study area in June 2013 and 2014. 

All  surveys were conducted in Telegu and translated to English. The survey protocol was 

approved by Rutgers University's IRB in 2015. 

                                                           
24 In each village the surveys covered 25-30% of the total number of households 
25 I describe the composition of each RF in Chapter 4 
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Faunal Surveys 

Field surveys were carried out from June-November 2015 to record the presence 

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

Horned Antelope (Tetracerus quadricornis), Sloth Bear (Melursus ursinus), Leopard 

(Panthera pardus) and Wild Boar (Sus scrofa). I focus on these mammals as the first 

three are listed as ñvulnerableò in IUCN's Red List, and the Wild Boar is considered a 

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

section. Faunal evidence included animal scat/droppings (for the Four-horned Antelope, 

Leopard and 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 
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recorded at the site of evidence along with a basic description of the land cover and a 

qualitative 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 collection that included fuelwood bundles and visibly 

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 defining the species niche was planned. 

Guided walks over six months were carried out to the four reserve forests in the study 

area.26 These walks covered at least 50% of the area of each RF and ensured the sampling 

of diverse micro and macro habitats.27 Repeat visits were 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. Imperfect detection can distort the 

relationships/outcomes of the modeling process. According to Guillera-Arroita 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. Since I was the only one recording data this aspect 

was taken into consideration. 

 

                                                           
26 The guided walks were undertaken with a field guide and a naturalist local to the area. Both individuals 
are familiar with the forests and the species of interest. 
27 Micro habitats refer to a description of the location where the sign was recorded i.e. foothills, stream 
bank, plateau, ridge or ravine. Macro habitat includes the vegetation type i.e. dry deciduous forest, open 
scrub, dense scrub or mixed. 
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2.3.2 Data Analysis Methods 

Landscape Composition 

 The land-use/cover map was used to estimate landscape composition in the study 

area. Using ERDAS Imagine I calculated area covered by each land-use/cover 

classification and the percentage contribution of each cover type to the matrix. A richer 

understanding of the agricultural or non-forested cover was gained through data from 

household surveys. This included knowing crop diversity and land-use patterns, which 

further allowed for an explanation of fallow lands, increasing trends towards irrigated 

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

Landscape Configuration 

 

To characterize and identify patterns in the landscape matrix I 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 land-use/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 which in this 

case are all the areas covered by non-agricultural land cover. The foreground is classified 

into different thematic categories that include: Cores, Bridges, Islets, Loops, Perforations, 

Branches and Edges (Vogt et al. 2008). Cores are defined as forest areas surrounded by 
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forest pixels28; 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 cores to themselves; 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 non-forest area in the landscape29 (Vogt et al. 2008; Soile 

and Vogt 2009). I use an eight-neighbor connectivity rule30, 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 rough edges of each RF allowing for maximum detection of 

core area seems most advantageous.   

In lieu of a permeability index for the matrix, I use entropy and a fragmentation 

analysis to estimate how the structure can influence movement of wildlife. Entropy in 

MSPA helps quantify spatial heterogeneity through a per-pixel analysis and provides a 

normalized indicator that goes ñbeyond describing fragmentation as perceived by faunal 

specieséò (Vogt and Riiters 2017, 355). Entropy represents fragmentation in a landscape 

and measures 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, I 

calculate two measures of fragmentation, one uses the foreground (forest cover which 

includes all non-agricultural categories) and the second uses the background (non-forest 

                                                           
28 This definition of cores, is not connected to the ŎƻƴŎŜǇǘ ƻŦ άŎƻǊŜ ŀǊŜŀǎέ ǿƛǘƘƛƴ t!ǎΦ  
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). 
30 Includes pixel connected by pixel borders and a pixel corner (Vogt et al.2008). 
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cover which includes both dryland and irrigated agriculture) based on a moving window 

analysis 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 on land-use practices generated 

from household surveys. These include responses to questions on soil and water 

conservation, non-agricultural land cover in and around the fields and other everyday 

practices pertaining to land-use decisions at the household level. This also provides an 

insight to the intersections between agricultural, animal husbandry and forest ecosystems 

in the study area. 

2.4 Results 

2.4.1 Landscape Composition 

As argued earlier, a resource patch or species specific habitat is critical to its 

survival (in this case the Reserve Forests), but in a lived landscape both forests and non-

forests are important. The table below shows the composition of the landscape matrix in 

terms of the abundance of each land-use/cover class. This analysis is based on the land-

use/cover map created for the study area using remote sensing imagery and ground truth 

data (Figure 2.2). The land-use/cover of the matrix as evident from Table 2.1 appears 

under the broad (simplified) category of forests and non-forests.31 

 

                                                           
31 Although this binary is disputed by several scholars among whom Prugh et al (2008) state, "The 
patch/non-patch dichotomy appears to be a gross oversimplification for many species in fragmented 

landscapes." (20773), it is still worthwhile to get an overall picture of the landscape. 
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The proportion of area under agriculture (48%), and non-agriculture or forest cover 

(52%) makes it clear that the matrix is divided almost equally with forest cover 

cumulatively exceeding agriculture by 4 percent.32 

 

  Table 2.1: Composition of Land-Use/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 I include exposed rocks within forest cover because almost all the points collected and used to develop 
the land-use/cover map were located inside the RF boundaries. Open and Dense Scrub are 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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I use this dichotomy to get an estimate of land-use/cover in the matrix and infer 

its use to the species under study rather than distinguish between habitat and non-habitat. 

This is based on the hypothesis that the Four-horned Antelope, Sloth Bear, Wild Boar and 

Leopard all use the matrix for foraging and dispersal. I 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 Landscape 

The dominant species under dry deciduous forests are Wrightia tinctoria, 

Anogeissus latifolia, Dolicandrone atrovirens, Dalbergia paniculata and Vitex altissima. 

Dense scrub includes species like Zizyphus oenoplia, Chomelia asiatica and Canthium 

parviflora; while open scrub vegetation is characterized by species like Dodonea viscosa, 

Cassia auriculata, and Randia dumetorum. The Reserve Forests are used on a regular 

basis by the local communities for fuel wood collection, grazing livestock and collection 

of non-timber forest produce. In this scenario, a logical consequence of this lived 

landscape is that open scrub vegetation is predominantly at the foothills. As elevation 

increases patches of dense scrub interspersed with dry deciduous trees becomes more 

frequent.33  

Data from faunal surveys also compare with these observations (Figure 2.3). For 

instance, geographic coordinates recorded for Four-Horned Antelope middens are in 

areas adjoining dry deciduous and dense scrub cover, which are open and have grass. 

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

                                                           
33 This is because a large majority of the community prefers to use the 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 canopy areas.34 

75% of the middens were located in areas with grass patches (Cymbopogan spp.) with a 

higher presence in areas with grass and Anogeissus latifolia trees. Areas of higher 

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

study area. 

  

Unlike the Four-Horned 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 through the 

                                                           
34 Baskaran et al. 2011 




















































































































































































































































































