Article type: Research Article
Journal: XXXXXXXX

Going with, or going to the dogs: City Serenade of
Multispecies Survival

- Nishant Kumar®?3#, Bharti Sharma>®

! National Centre for Biological Sciences, Tata Institute of Fundamental Research, Bengaluru.

2 THINKPAWS Sustainability Research Foundation, Delhi. www.thinkpaws.org

3 Department of Biology. 11a Mansfield Road. University of Oxford. OX1 3SZ.
* Dr B. R. Ambedkar University of Delhi, Lothian Road. Kashmere Gate, Delhi - 110006

® Chaudhary Charan Singh University, Meerut, Uttar Pradesh, India - 250001

Corresponding author emails: nishantk@ncbs.res.in | nishant.kumar@biology.ox.ac.uk |
nishant.kumar@thinkpaws.org



http://www.thinkpaws.org/
mailto:nishantk@ncbs.res.in
mailto:nishant.kumar@biology.ox.ac.uk
mailto:nishant.kumar@thinkpaws.org

Abstract

1. As tropical cities rapidly urbanise, multispecies coexistence faces unprecedented challenges. Ground-
dwelling (dogs), arboreal (macaques), and aerial (black Kites) urban commensals navigate complex
social-ecological systems shaped by anthropogenic resource provisioning, cultural practices, and
architectural constraints. Despite escalating human-animal conflicts—20 million annual dog bites in
India alone, macaque territorial instability, and aviation safety concerns from avian aggregations—
management interventions remain reactive and species-specific, failing to address underlying social-
ecological drivers. A critical gap persists in understanding how ritual feeding practices, urban waste
systems, and socioeconomic inequalities structure coexistence dynamics across taxonomic guilds in
South Asian megacities.

2. We investigated multispecies urban ecology across Delhi’s socioeconomically diverse
neighborhoods (2012-2024), integrating quantitative population assessments with ethnographic
insights. For free-ranging dogs, we conducted photographic capture-recapture surveys across 14
stratified sampling units (2.95 km?), quantifying density, pack structure, and food subsidy availability.
For rhesus macaques, we documented displacement intervention outcomes at Dr. B R Ambedkar
University Delhi (2023-24), tracking recolonisation dynamics following removal of 50 individuals.
Semi-structured interviews with 65 stakeholders—including security guards, residents, and
administrators—illuminated human dimensions of coexistence. We contextualised findings within
long-term black Kite research demonstrating synchronisation between population dynamics and human
cultural practices.

3. Delhi harbours an estimated 795,313 free-ranging dogs (53089 dogs/km?) supported by 327,069
feeding stations and 85,109 garbage points—infrastructure with combined carrying capacity
approaching 1.6 million dogs. Pack density correlated strongly with feeding infrastructure (r=0.856,
p<0.001) rather than incidental waste, while high-density areas exhibited male-biased sex ratios (r=-
0.589, p=0.027). Macaque populations achieved full numerical recovery within a month post-
displacement despite 31% removal, demonstrating futility of translocation without addressing religious
provisioning and architectural accessibility. Ethnographic data revealed socioeconomic gradients in
conflict vulnerability: outdoor workers bore disproportionate costs while possessing minimal
management agency. Cultural ambivalence toward ritual feeding—simultaneously expressing spiritual
obligation and conflict concern—defied simplistic intervention prescriptions.

4. Multispecies coexistence emerges through dynamic negotiation across biological, spatial, and
temporal scales rather than fixed states amenable to technical solutions. Effective management requires
modifying human practices—feeding systems, waste infrastructure, architectural design—rather than
controlling animal populations directly, cantering environmental justice alongside ecological
understanding in tropical urban planning.

Key words: Urban ecology; Human-wildlife conflict; Anthropogenic subsidies; Environmental
justice; Social-ecological systems; Commensalism; South Asia; Behavioural adaptation; Animal
welfare; One Health



1. A fictional take on the multispecies coexistence crisis

Hello Reader! I write to you from the streets of Delhi in 2030, where the multispecies coexistence crisis
we ignored by the turn of the century has reached a breaking point. What were once shared urban
spaces for human and non-human denizens have become battlegrounds. For instance, citizens, street
dogs, animal advocates, and bite victims are trapped in escalating cycles of violence—poisoning
campaigns met with vigilante protection, culling drives sparking counter-protests, fear breeding hatred
breeding more fear. The “solution” has become the problem, and the issue has become existential. This
is not fiction but a trajectory.

Despite our rich tropical biodiversity, we never truly understood the complex dynamics
between humans and animals in rapidly changing urban landscapes. By 2030, these bustling cities teeter
on the edge of social-ecological collapse. This collapse does not simply mean outright failure, but
progressive truncation of who all—human as well as nonhuman—could call tropical cities home. What
was once a delicate dance of coexistence has devolved into chaos—dogs attacking vulnerable children
and the elderly, macaques trapped in makeshift urban sanctuaries, communities divided between
protectors and exterminator.

If you are reading this in 2025-26, this dystopia is still preventable, against the backdrop of
escalating human-animal conflicts in changing landscapes. But the warning signs were already there:
misplaced cultural practices, eroding eco-literacy, and the abandonment of traditional knowledge that
once balanced (some) aspects of human-animal relationships and underlaid mutual tolerance. Our cities
are anything but “smart” when it comes to multispecies living, something that urban administrators and
planners will soon realise (see Fig. 1). The folk biological practices that sustained coexistence in social-
ecological systems for centuries crumble under rapid urbanisation and technological gentrification.

Yet hope persists in transdisciplinary approaches—if you acted, now. Imagine researchers
building a true “Science of Tropical Cities,” developing innovative methodologies tailored to our unique
challenges. Research guided by the One Health approach could illuminate the connections between
animal behaviour, disease pathways, and public health. We could rediscover and adapt the cultural
practices that once celebrated care for our non-human companions.

But coexistence is not just a scientific problem. These ethical imperative warrants insights to
prevent the severing of people-nature connections due to urbanisation. Here, technological applications
can integrate scientific knowledge with biocultural narratives and folklore, promoting a new-age eco-
literacy. The false race to meet global urban benchmarks in tropical cities affects humans and
nonhumans alike, requiring us to understand coexistence across species lines. Breaking cycles of
violence requires real-time assessments of the behavioural profiles of social/breeding units of animals.
The latter warrants respecting the (ecosystem) web that binds all urban life, which transgresses
biological and sociological silos. In our timeline, it shall be a future where the following poetry of
coexistence gives way to fragmented prose of conflicts:

In the heart of many tropical cities, where the concrete meets the sky,
Quadrupeds (ground-dwelling) meet bipeds (humans) in a dance to comply.
A constant cognitive mutualism, familiar and yet new,

With barks, whines, and tail wags, their signals are true.

Negotiating streets, amidst the urban beat,

A dance of coexistence, where different life worlds meet.

For what dogs or coyotes consider safe, humans may not agree,
Yet they continue to negotiate, in the city, as we see.



‘Tailed Simians’ in their realm, brachiate with grace,

From branch to branch, they find their (limited) urban space.
Meeting humans in the streets, when safety/food is assured,
Yet the dynamic streets often bring discord.

And then there are the avian scavengers, soaring high and free,
Over unfamiliar turf, as far as their eye can see.

Hostilities arise, but only for a time so brief,

When parent-birds are tied to nests, intrusion brings grief.

Birds negotiate with winds in the tropical city’s core,
Finding conducive spaces, forever exploring more.

This is the code of coexistence, a lesson to be learned,

In the heart of the city, where many ‘lifetables’ are turned.

From ground dwellers to arboreal, to aerial lifestyles wide,
The spectrum of human-animal negotiations, side by side.
It is a dance of life, a symphony bitter yet sweet,

In the urban jungle, where different life worlds meet.

Yet, in this dance, there is a tropical rhythm, a beat,
Shaped by Eastern religions, cultures, and the streets.
Known to prevent indiscriminate culling, retaliation’s tide,
When some animals become threats to urban pride.

This cultural essence of coexistence, this cognitive dissonance,

Potentially allows Indians to protect their biodiversity with such resonance.
It is not always about wisdom, not always about scientific discourse,

But about living together, coexistence, and staying the course.

But there is a modern prevalence, a non-traditional patronising tone,
Towards non-human city dwellers, opportunistic ones full-grown.
Ritually fed by people, a practice spread wide,

Might not be justified—it is a dangerous ride.

Subalterns in humans and animals both bear the heaviest cost,

When the web of interdependence is lost.

Because of fear of conflicts and diseases animals spread,

which affects the subalterns, more exposed to such dread.

Thus, warranting scientific evaluations, a need to reassess,

Traditional practices that once ensured the coexistence’s success and progress.



Fig. 1. Urban Imaginaries: A 7-year-old kid’s vision of a tropical city from Oxfordshire in the year
2025 reveals the fundamental tension between sanitised human-centred development (left) and the
messy, vibrant reality of multispecies coexistence (right). In this child’s urban ecology, orange-winged
creatures, insects, bats, spiders, climbing vines, snakes and interspecies encounters populate the spaces
that planning discourse renders invisible - suggesting that even young minds intuitively understand
what urban design systematically overlooks: cities are always already multispecies assemblages.
(Oxford Sparks, 2025)
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2. Introduction

As human habits and habitats transform in the 21% century (Anonymous, 2016), our relationships with
urban-adapted species—from ground-dwelling commensals (dogs) to arboreal exploiters (macaques) to
aerial opportunists (bird scavengers)—face unprecedented challenges (Nyhus, 2016). This crisis of
multispecies coexistence, depicted in our opening fictional narrative from 2030, reflects current
trajectories in tropical cities that demand immediate scientific attention. With approximately 65% of
humanity now urbanised within less than 4% of Earth’s land area (United Nations Population Division,
2018), cities have become the primary stage for reshaping human-animal coexistence (Soga & Gaston,
2020). These challenges intensify in developing tropical regions like South Asia, where rapid
urbanisation, increasing resource pressures, and shifting cultural practices converge to destabilise
traditional management approaches (Kumar et al., 2019c¢).

a) Ground-dwelling commensals: Dogs (Canis lupus familiaris), arguably the first domesticated
species, are the most widespread carnivores globally, with populations estimated at approximately one
billion individuals. In urban contexts, ecologists classify dogs into overlapping categories—pet, street,
free-ranging, and feral—based on their behavioural relationships with humans and their dependence on
human provisioning (Vanak & Gompper, 2009). Approximately 80% of dogs worldwide remain free
ranging, exhibiting varying levels of adherence to the human niche and displaying diverse
interdependencies with urban communities.

The scale of the challenge is staggering. The Indian subcontinent harbours the majority of the
world’s free-ranging dogs (Vanak, 2017), yet we have not explored relational patterns between human
densities, dog densities, and conflict ecology. In tropical cities like Delhi, free-ranging dog (FRD)
populations create a complex mosaic of social and breeding units that operate across human settlements,
generating multilayered challenges: conflict with vulnerable human populations (children, elderly,
waste workers), disease transmission risks (particularly rabies), and ethical dilemmas regarding
population management (Sharma, 2023). Current estimates suggest 20 million annual dog bites
globally—one every two seconds—with India experiencing approximately 40% of global rabies deaths.
These conflicts exact substantial costs: 40 million human working days in recovery and £21 million in
prophylactic treatment annually across India alone (Vanak, 2017). Critically, these figures capture only
bite incidents, excluding the broader spectrum of disturbances—barking and chasing behaviours,
livestock conflicts and losses, and inter-species tensions with other urban commensals and wildlife
(Gompper & Gompper, 2013). This data gap extends beyond incidence reporting: we poorly understand
how anthropogenic food subsidies translate into dogs’ numerical responses (abundance and
distribution) across different urban contexts.

Traditional interventions—culling, mass sterilisation, or translocation—have generated cycles
of retaliation and counter-protection, creating what researchers term the “intervention paradox,”
wherein management solutions escalate rather than resolve underlying tensions. The behavioural
heterogeneity within FRD populations, coupled with their capacity for rapid learning and adaptation to
urban niches, demands quantitative assessment of population dynamics, conflict patterns, and the
efficacy of evidence-based management strategies. Delhi’s recent experience with dog management
interventions illustrates how underestimating rapid recolonisation potential contributes to management
failure (India Legal, 2022; Reporter, 2021; Shukla, 2025).
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b) Arboreal urban exploiters: Rhesus macaques (Macaca mulatta) exemplify a fundamentally
different mode of urban adaptation compared to ground-dwelling commensals. Unlike dogs, macaques
do not generally form dyadic bonds with humans but instead exploit urban resources—particularly
refuse and ritually provisioned foods—through their three-dimensional mobility. This arboreal
advantage enables them to raid human settlements and retreat to trees, woodlots, or rocky/building
outcrops beyond human reach, rendering traditional ground-based management ineffective. Their
opportunistic intelligence, combined with rapid learning and cultural transmission within social groups,
allows macaque troops to identify and exploit new resource patches.

We lack comprehensive knowledge of how arboreal species like macaques respond to urban
food sources and territorial pressures. Urban infrastructure development, increasing waste generation,
and shifting cultural norms regarding wildlife tolerance occur against a backdrop of macaque
behavioural profiles, sentient of these changes. Yet these complexities remain poorly understood and
inadequately addressed by traditional management approaches (Barua et al., 2013; Braczkowski et al.,
2023; Dickman, 2010a; Nyhus, 2016; Torres et al., 2018). Interventions documented across Delhi and
other megacities—removal of problematic individuals or entire troops—have shown limited long-term
success and often generate unintended consequences, including establishment of new problem troops
in neighbouring areas. Cases of rhesus macaques exemplify how ritual feeding and high human footfall
contributed to macaque territorial instability, making conflict resolution through displacement
ineffective (Deol, 2023; Govindrajan, 2015; Rittem et al., 2024). A critical gap exists in quantitative
understanding of macaque population dynamics in urban settings, conflict escalation pathways, and the
spatial and temporal factors that determine management outcomes. Such understanding is essential for
developing targeted, evidence-based interventions that balance conservation concerns with legitimate
human safety and welfare priorities (Ganguly et al., 2018; Priston & McLennan, 2013; Radhakrishna et
al., 2012; Ross et al., 1993; Wu et al., 2022).

c) Aerial opportunists: Black kites (Milvus migrans), studied through long-term research in Delhi by
Gupta & Kumar (2024), exemplify how aerial scavengers navigate complex urban landscapes while
generating novel forms of human-animal conflict (Kumar et al., 2019). Unlike terrestrial or arboreal
species, aerial commensals present distinct challenges including aviation safety hazards when large
congregations (Kumar et al., 2020) create airspace conflicts (Arrondo et al., 2021; Baxter et al., 2003;
Sodhi, 2002). The seasonal influx of migratory black-eared kites (Milvus migrans lineatus) generates
massive communal foraging roosts in and around landfills, with aggregations numbering in the
thousands at single sites (Kumar et al., 2020).

Recent studies have identified how avian scavengers adjust their foraging and nesting
behaviours in response to human activity patterns and cultural beliefs (Gupta & Kumar, 2024; Kumar
etal., 2018a; 2019a,b). These large avian assemblages create significant nuisance issues for surrounding
communities—including noise, waste dispersal, and nesting conflicts—while simultaneously raising
largely unexplored concerns about disease transmission (particularly through scavenging of diseased
animal carcasses) and toxicant bioaccumulation in urban food webs (Kumar et al., 2019c; Xu et al.,
2016). Researchers have largely overlooked the ecological impacts of waste-based biomass availability,
despite cursory evidence showing significant effects on urban-adapted birds and mammals at garbage
points and landfills (Katlam et al., 2018). The role of aerial scavengers in maintaining ecosystem
services (carrion removal, nutrient cycling) versus their ecological and health liabilities remains
inadequately quantified, particularly in tropical urban contexts where sanitation infrastructure and
wildlife management intersect.
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The Role of Cultural Practices and Urban Waste Systems in cross-scale processes

A distinguishing feature of tropical urban ecosystems is the interplay between regional cultural practices
and ecological relationships (Gupta & Kumar, 2024; Kumar et al., 2019b). Ritualistic feeding of urban
commensals—dogs, kites, macaques, and livestock—represents a prominent aspect of Indian religious
traditions (Pinault, 2008). While these practices reflect deep cultural values of coexistence (Kumar et
al., 2019c), their health and ecological implications remain underexplored. Intersections of spiritual
obligation and urban ecology create feedback loops for population and behavioural ecology: feeding
practices alter natural foraging behaviours (Kumar et al., 2014), increase population densities (Kumar
et al., 2019b), and modify species-specific movement patterns in response to built environments (Evans
& Gawlik, 2020). These cultural dimensions distinguish tropical urban ecosystems from their Western
counterparts, where such practices are largely absent (Evans & Gawlik, 2020; Oro et al., 2013).

Urban waste systems further complicate these dynamics (Kumar et al., 2019c).
Heterogeneously developed urban pockets in tropical megacities form mosaics of varying habitat
suitability, creating human-animal interfaces simultaneously driven by biophysical and biocultural
factors. Interactions between top-down state interventions and bottom-up community waste
management or ritual practices shape the continuum of coexistence, which frequently involve agonistic
human-animal encounters (Kumar et al., 2019a; 2018b).

A critical knowledge gap persists: How do cultural feeding practices interact with urban waste
systems to shape the ecology and behaviour variably for ground-dwelling, arboreal, and aerial urban
commensals? Understanding these interactions is essential because they represent controllable variables
in urban ecosystem management. Unlike infrastructure or population density, feeding practices and
waste management systems can be modified relatively quickly through regional policy and community
engagement—but only if we understand their ecological consequences across the full spectrum of
urban-adapted species (Luniak, 2004; Santini et al., 2019). The convergence of ritual feeding, waste
availability, and species-specific resource utilisation patterns creates unique urban ecological dynamics
that require integrated management, backed by social-ecological research (Fall & Jackson, 2002; Gil-
Fernandez et al., 2020; Kokko & Sutherland, 2001; Wong & Candolin, 2015).

Recent advances in human-animal behavioural research provide foundations for addressing
these policy and ecological gaps. Studies have significantly advanced our understanding of interspecies
communication, social cognition, and cooperation, particularly how street dogs interpret human
gestures and form social bonds. Research by Bhadra and colleagues (Bhattacharjee et al., 2018;
Bhattacharjee & Bhadra, 2022) demonstrates that FRDs treat individual humans as discrete resource
units, preferring direct food provisioning while adapting their behaviour based on human social cues.
However, these behavioural insights remain disconnected from proximate ecological drivers—
environmental and infrastructural factors that shape human-animal relationships across scales. Bridging
this scale gap is essential for translating individual-level behavioural understanding into landscape-level
management frameworks capable of addressing the systemic dimensions of the coexistence crisis
(Wong & Candolin, 2015).
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Research Gap and Study Rationale

These three urban commensalism models—qground-dwelling, arboreal, and aerial—highlight a critical
scientific and management question: How can we effectively integrate Western urban infrastructure
with regional mindsets of coexistence in tropical urban environments? The answer requires moving
from reactive to predictive management. Studies recommend that management should incorporate
behaviourally informed approaches that acknowledge the complex social structures of urban-adapted
species. Despite infrastructure and anthropogenic changes affecting human-animal relationships
(Kumar et al., 2018a, b), the fundamental ecological niches of urban-adapted species remain mostly
consistent. For instance, FRDs continue as opportunistic scavengers, creating geographies of
coexistence based on access to human food subsidies—a pattern echoed across ground-dwelling,
arboreal, and aerial urban commensals(Gamez & Harris, 2022; Hussain & Baumann, 2024; Pocheville,
2015; Regos et al., 2021).

However, our understanding of these relationships remains surprisingly limited. Studying the
ecology of these urban commensals is important for several reasons. First, comparative quantitative
assessment of their population dynamics, conflict profiles, and management efficacy remains scarce
(Ganguly et al., 2018; Priston & McLennan, 2013), particularly across multiple tropical urban contexts
and in relation to human density gradients, socioeconomic variation, and cultural practices (Dickman,
2010b; Franklin, 1999; Sueur & Huffman, 2024). Second, behavioural heterogeneity within
populations—evident in dogs, macaques, and scavenging birds—demands species-specific yet
integrated frameworks for understanding coexistence (Beckmann & Berger, 2003; Gordo et al., 2021;
Jones & Thomas, 1999). Third, the interconnections between human and animal wellbeing, disease
ecology, and social justice have been inadequately synthesised, limiting our ability to develop
management strategies that address the multifaceted dimensions of the coexistence crisis (Dhee et al.,
2019; Hassell et al., 2017). Fourth, the distinctive role of cultural feeding practices and waste systems
in shaping urban animal ecology remains largely unstudied (Kumar et al., 2019c), despite representing
tractable intervention points for policy and community engagement. Finally, individual-level
behavioural understanding must be integrated with landscape-scale ecological data (Kumar et al., 2014,
2018a; 2019a,b) to develop robust management frameworks that account for environmental
heterogeneity and social inequities.

3. Methodology

Study Design

To bridge aforementioned gaps, our study investigated multispecies urban ecology across various
human niches in Delhi, extending long-term species-centred investigations to a systems approach. This
manuscript presents the first comprehensive quantitative data on dog population estimates—including
density, pack structure, demographics, phenology, and diet—along urban gradients, which relate to
patterns in the dispersion of food subsidies across neighbourhoods of varying socioeconomic status and
infrastructure quality. Through semi-structured interviews involving diverse communities
(methodological details in Gupta & Kumar, (2024)), we examined how different human groups perceive
and interact with urban-adapted species, capturing the cultural specificity and contextual variation that
shapes coexistence outcomes. For macaques, we analysed the ecological and social consequences of
displacement-based conflict resolution at Dr. B. R. Ambedkar University Delhi in 2023-24, assessing
whether traditional interventions mitigate or exacerbate conflicts.
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Fieldwork and data analysis

This study is part of a long-term research initiative launched in 2012, aimed at unravelling the ecology
and ethno-zoology of urban commensal scavengers in Delhi. Our approach has been methodical,
involving systematic monitoring surveys across 32 sampling plots, each approximately 1 km2 in size,
selected through a stratified-random design. These plots represent a diverse array of urban
environments, ranging from semi-natural areas to densely populated regions, reflecting the city’s varied
socio-cultural and ecological fabric. The design included all three sanitary landfills (for details, see
(Kumar et al., 2019b). This field research approach has facilitated interactions with an average of 27.03
+ 2.31 new observers daily within each sampling unit, providing a rich source of qualitative data on
human-animal coexistence in the context of urban ecosystem(s) of Delhi that are emblematic of tropical,
South Asian urbanism. For details, see (Gupta & Kumar, 2024).

Since many areas of the city were private properties not accessible to the public, it was not
possible to design a large, continuous study area. Additionally, since FRDs in our area can attain
extremely high densities, small plots distributed over a wide area were better suited for sampling all
available conditions than a single, necessarily limited, continuous plot. Therefore, we designed a
network of 14 sample plots, randomly chosen from each stratum within the original 32-plot study
system (Kumar et al., 2019b). Average size of each dog-sampled plot measured ~0.2 km? of
homogenous accessibility. We ensured they were distributed throughout the city, covering all types of
potential FRD habitats. The selection of sampling plot size was contingent upon the largest FRD pack
area in Delhi, which closely corresponded to the dimensions of municipal waste management in
respective residential blocks. However, a standardised shape or a standardised surface of 0.2 km? could
not be attained for all plots because of constraints imposed by private properties and logistical
difficulties of access. Private properties had similar landscape features to the surrounding areas of the
city, and we are confident that their exclusion did not bias our density estimates. However, because of
the above, dog territories that were located at the periphery of each sample plot were carefully examined
while generating density estimates.

We conducted repeated surveys of each quadrant every few weeks, between April - August
2023. We walked slowly and carefully, inspecting all potential areas where FRDs dwell, including
parks, roads, buildings, under vehicles and other hideouts, and open areas. We also occasionally used
dog bark playbacks to flush out the hidden FRDs. To classify public or private areas as active canine
territories, the same set of individuals within a pack was repeatedly observed based on the regularity of
space usage. Once found, FRD territories were regularly inspected using still camera records to observe
their survival. FRD territories were checked approximately every eight days. During each visit, we
collected data on potential foraging locations, such as garbage units, feeding trays, or platforms, within
each dog territory. We estimated macaque troops’ sizes at Dr. B. R. Ambedkar University Delhi across
the translocation event in September - October 2023. For this, we employed double observer sampling;
n =5 (Nichols at al., 2000).

Aforementioned covariates were collected to model the relationship between plot-wise FRD
densities and human food subsidies. Density was calculated as the number of individuals as well as
territorial packs per unit area and expressed as the number of individuals and packs in every square
kilometre area. We also conducted a preliminary assessment of the time activity budget of the dogs
sampled. When necessary, variables were logarithmically, or arc-sine square root transformed to
achieve a normal distribution. Throughout, means are given +1 standard error, tests are two-tailed, and
statistical significance was set at an a level of 0.05. In addition to monitoring FRD and macaque
ecology, we employed a Delphi-like ethnographic approach described in detail in (Gupta & Kumar,
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2024; Mukherjee et al., 2015) to understand the range of stakeholders and their interactions with human-
commensal companionship, waste, and ritually motivated feeding by people from multiple
communities.

4. Results

Ecological assessment of human-dog coexistence

Cumulatively, we censused 1484 dog individuals using photographic capture-recapture, within a total
of 2.95 km? area monitored across 14 sampling units. The mean density of FRDs within the city of
Delhi was 530 + 89 dogs/km?. This value, when extrapolated over the 1500 km? of the National Capital
Territory of Delhi, yields an estimated population of 7,95,313 street/feral dogs in the capital (range:
6,61,423 t0 9,29,203). The average number of packs was 106 + 14 /km?, with an estimated 5 + 1 dogs
per pack. The mean male-to-female sex ratio was 1.06 + 0.06, indicating that there were slightly more
males than females in the sampled population (Table 1).

Table 1: Free-ranging dog population characteristics and anthropogenic resource availability across
14 sampling sites in Delhi, India (April-August 2023). The limited size of Site 5 is attributed to the
entire area of the top of Ghazipur landfill.

Site ID ST:E::(! czﬁ)htflt:; d # of I\'IEH[‘I pack l)en;sityj d]:;:il:y SE;(E:;:IO #l"eeding’ #Gﬂrlmge’
(km?) dogs packs size (dogs/km-) (packs/km?) (3:9) trays/km* heaps/km?
1 (Central) 0.38 335 59 5.68 881.58 155.20 1.05 552.63 10.53
2 (Central) 0.43 177 44 4.02 411.63 102.30 0.86 300.00 4.65
3 (Central) 0.28 174 46 3.78 621.43 164.20 0.85 410.71 28.57
4 (East) 0.20 56 6 9.33 280.00 30.00 1.16 15.00 25.00
5 (East 0.05 70 6 11.67 1400.00 120.00 1.00 0.00 400.00
6 (East) 0.14 85 12 7.08 607.14 85.70 1.30 0.00 142.86
7 (West) 0.20 56 20 2.80 280.00 100.00 1.25 350.00 20.00
8 (North) 0.17 119 32 3.72 700.00 188.20 0.99 429.41 5.88
9 (North) 0.19 23 4 5.75 121.05 21.05 1.10 284.21 21.05
10 (Northwest) 0.19 18 4 4.50 94.74 21.05 1.59 42.11 31.58
11 (Northwest) 0.16 66 16 4.13 412.50 100.00 0.83 25.00 18.75
12 (South) 0.15 72 22 3.27 480.00 146.67 0.95 313.33 46.67
13 (North) 0.21 135 29 4.66 642.86 138.09 0.99 195.24 23.81
14 (North) 0.20 98 21 4.67 490.00 105.00 0.82 135.00 15.00

Systematic surveys of food subsidies available to FRDs across stratified sampling sites in Delhi revealed
consistent patterns in anthropogenic resource provisioning. Across these diverse neighbourhoods, each
square kilometre of urban area where FRDs reside contained, on average, 57 + 16 garbage accumulation
points (refuse piles, landfill sections, or concentrated waste zones) and 218 + 51 feeding stations
(including feeding trays, bowls, platforms, or regularly provisioned locations established by residents).
Wealthier areas with better sanitation infrastructure tended to have fewer garbage points but potentially
more formalised feeding practices, while it was vice-versa for lower-income areas. Extrapolating from
sampling site data to Delhi’s total urban area, these density estimates yield city-wide totals of
approximately 85,109 garbage points and 327,069 feeding stations distributed across the metropolitan
area. These represent the primary anthropogenic food sources sustaining FRD populations throughout
Delhi.

Estimating Resource Distribution Among Dogs: During surveys at feeding stations, we consistently
documented the presence of 2-3 dogs. At garbage accumulation points, we observed 7-10 dogs actively
scavenging or resting in proximity. To understand how current dog populations relate to available food
resources, we employed a resource-allocation approach. We began with estimates of FRD populations
in Delhi (~795,313 individuals), then calculated the implied dog-to-resource ratio by dividing total dog
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numbers by the number of available food sources: these calculated ratios, thus, align well with our direct
field observations.

Dogs per feeding station = 2.4 dogs/feeding platform, assuming all were provisioned
Dogs per garbage point = 9.3 dogs/garbage site, assuming all scavenged

Estimating Carrying Capacity: Using the validated resource-support ratios derived from our field
observations, we can estimate the maximum carrying capacity of Delhi’s anthropogenic food subsidy
infrastructure:

Carrying capacity from feeding stations: 327,069 x 2.4 dogs/tray = ~785,000 dogs
Carrying capacity from garbage points: 85,109 x 9.3 dogs/garbage = ~791,000 dogs
Combined carrying capacity: ~1,576,000 dogs (~1,050 dogs/km? of urban area)

Garbage availability demonstrated significant positive correlations with both individual pack size (r =
0.563, p = 0.036) and overall dog density (r = 0.601, p = 0.023), indicating that neighbourhoods with
greater waste availability supported both larger packs and higher densities of FRDs. This pattern aligns
with resource-based predictions of animal population dynamics: where anthropogenic food subsidies
are more abundant, dogs can maintain larger social units and achieve higher population densities.
Feeding infrastructure showed a particularly strong positive correlation with pack density (r = 0.856, p
< 0.001), indicating that areas with concentrated, regularised human feeding practices harboured
significantly more packs per unit area. This relationship was substantially stronger than the garbage
availability correlation, suggesting that the predictability and spatial concentration of intentional human
provisioning—rather than incidental waste availability—is the primary driver of pack density across
Delhi’s urban gradient. Where communities engaged in ritual or regular feeding practices, FRD packs
achieved their highest densities, compressing their territorial requirements in response to reliable,
concentrated food sources. This relationship suggests that where communities engaged in regular,
spatially concentrated feeding practices, FRD packs compressed their territorial requirements and
increased their density—a mechanism consistent with optimal foraging theory predictions.

Notably, pack density demonstrated a significant negative correlation with adult sex ratio (r =
-0.589, p = 0.027), indicating that areas with the highest pack densities, consequently supported by
enormous food subsidies, exhibited male-biased sex ratios among adult dogs. Given the modest sample
size (n=14 sampling units), these correlations should be interpreted as preliminary findings requiring
validation in larger, independently sampled datasets. Time-activity budget observations revealed that
vehicular and pedestrian traffic intensity significantly constrained FRD activity and spatial use. In high-
traffic areas, dogs exhibited avoidance behaviour, selectively occupying refugia including spaces
beneath/atop parked vehicles, building alcoves, and sheltered nooks that minimised exposure to traffic
and human interference. Dogs in these high human and vehicular-traffic zones remained predominantly
inactive during peak traffic periods, with activity increasing only during off-peak hours (11 pm - 07
am) or in sheltered locations where human and vehicular disturbance was minimal (Fig. 2). This pattern
suggests that urban infrastructure and traffic dynamics function as significant ecological stressors,
substantially limiting the behavioural repertoire and spatial accessibility of FRD populations.

In marked contrast, FRDs inhabiting areas with reliable human provisioning and minimal traffic
disturbance exhibited substantially higher activity. A case study from Moti Nagar exemplifies this
pattern: a residential block backyard (~800 m?) that received regular ritual feeding harboured three
distinct dog packs totalling 19 individuals. Dogs within this feeding-provisioned area displayed active
foraging, social interaction, and territorial patrol behaviours throughout 24-hr diel cycles. Such dogs
exclusively dependent on ritual feeding in specific localities with low traffic exhibited notably
heightened territorial aggression in response to stranger entry, displaying aggressive vocalisations and
approach behaviours toward unfamiliar humans regardless of time of day.



Rather than simply affecting FRD abundance, ritual and opportunistic feeding by residents appears to
fundamentally reorganise pack social structure and spatial distribution. From a management
perspective, this finding indicates that interventions targeting feeding infrastructure—whether through
formalised feeding programmes, restrictions on public feeding, or integration of feeding with
sterilisation campaigns—may represent tractable levers for modulating pack density and territorial
stability in ways that species-specific interventions (e.g., targeted removal) alone cannot achieve (Fig.
2). Below, we pair the correlations with qualitative data from semi-structured interviews to strengthen
the interpretation beyond descriptive statistics.

Ethnographic insights from the co-existence of humans and dogs

(i) Recognition, Familiarity, and Differential Treatment

All interviewees who engaged in regular dog feeding (n=35, excluding targeted ethnographic
participants) reported that provisioned dogs recognised them reliably—either by visual appearance,
distinctive vocalisations, or movement patterns. This recognition created differentiated spatial and
social geographies within ostensibly shared urban spaces. Notably, others frequenting these same
localities—including ragpickers, delivery personnel, and transient workers—expressed marked disdain
toward provisioned dogs, attributing greater aggression to regularly fed animals. This perception,
whether empirically accurate or not, fundamentally shaped how different urban residents navigated
shared spaces and interpreted dog behaviour.

They guard this area because she feeds them. Dogs from the other lane also come here to eat,
though I do not feel much attachment to them. They do not let random people enter the street.
But we have to make rotis for them, before we cook for ourselves.

At our temple, when kirtan used to happen, one dog would come and sit with us for the entire
kirtan. We would give him prasad and then he would leave. Every being has sense - A young
female explaining how another girl feeds dogs on a daily basis and dogs from the lane and
other lanes recognise her and come for food.

A priest from the temple at Shastri nagar pointed out how dogs are familiar with religious gatherings
and sit until it is over to request parasad (food). These differential perceptions created what we term a
geography of recognition and alienation: spaces transformed by consistent provisioning became socially
and affectively loaded for some residents (feeders) while remaining sites of anxiety and avoidance for
others (non-feeders). People who visited different parts of the city as part of daily routines—commuting
to workplaces, collecting waste, making deliveries—encountered unfamiliar dogs in unfamiliar
territories. Without the recognition relationship established through consistent feeding, these transient
visitors experienced dog encounters as unpredictable and potentially threatening, generating uncertainty
about appropriate behavioural responses when dogs approached. This created what anthropologists term
“interactional friction”: the inability to establish mutual recognition and appropriate social scripts for
encounter, against the backdrop of prevalent urban conundrums in tropical cities that are socio-cultural
agglomerates.

(i) Behavioural Adaptation and Perceived Risk

Interviewees revealed individual strategies for managing perceived dog-related conflict risk. Residents
expressing fear of dogs employed two primary coping mechanisms: spatial avoidance (selecting routes
and times that minimised dog encounters) and carrying defensive implements (sticks, stones, or other
objects for protection). Older adults were particularly affected, reporting that perceived dog-conflict
risk in their neighbourhoods significantly restricted their daily mobility and social activities,
contributing to feelings of isolation and constraint.



I do not go to the south side of 56 bigha-park anymore because of the dogs near the exit corner
(middle aged female), or I now leave the house only in the morning when the dogs are sleeping
for my morning walk (an aged male)

People with prior negative dog encounters—bites, chasing, or threatening approaches—demonstrated
escalated defensive responses toward dogs more broadly, suggesting that individual negative
experiences generalised into category-level avoidance or hostility. Over time, such interactions created
feedback loops: prior negative encounters increased human aggression or avoidance toward dogs, which
in turn intensified dog defensive or aggressive responses. This dynamic, though documented through
self-report rather than direct behavioural observation, illustrates how human-dog conflict generates self-
reinforcing cycles rather than discrete incidents (Fig. 2).

(iii) The Failure of Population Control Approaches

Current anti-birth control (ABC) programmes in Delhi—which primarily focus on sterilisation and
neutering to reduce population growth—substantially underestimate the complexity of human-dog
coexistence. These programmes operate under a simplified model: population size drives conflict,
therefore reducing population size reduces conflict. However, our ethnographic data reveal a
fundamentally different ecological and social reality: the dynamics of human-dog interaction are
constantly negotiated and renegotiated, making generic, one-size-fits-all interventions ineffective.
Interview data revealed substantial and widespread resident opposition to ABC practices. This
opposition stemmed from three distinct, though sometimes overlapping, concerns:

A. Cultural and Spiritual Concerns: Some interviewees perceived street dogs as integral to the
urban landscape, describing them in terms of familiarity, protection, and even spiritual significance
consistent with certain Hindu philosophical traditions emphasising care for all sentient beings.
Sterilisation was experienced as interference with the natural order or even as cruelty.

We live with and depend on them. They can sense evil spirits before anyone else.

We feed these dogs as our moral and spiritual duty. God is watching. These voiceless beings have
no one else. Their presence helps keep us safe and creates a positive environment.

Every being has senses. They still carry memories from their past lives. Humans are the ones with
corruption in their nature. Dogs live according to the laws of nature.

B. Logistical and Practical Concerns: Residents raised valid concerns about the feasibility of large-
scale sterilisation implementation in densely populated Delhi: inconsistent capture and handling
procedures, inadequate post-operative care and monitoring infrastructure, and the practical
difficulties of identifying and tracking individual dogs across mobile, interconnected populations.
The complexity of managing street dog populations in urban areas with constrained municipal
resources made systematic ABC programmes appear unrealistic.

C. Ethical and Welfare Concerns: Interviewees engaged in sophisticated ethical debates about
human responsibility and animal welfare, questioning whether large-scale surgical intervention—
however well-intentioned—represented an appropriate response to urban coexistence challenges.
These discussions often foregrounded the agency and welfare of the dogs themselves, rather than
framing them purely as problems to be managed. These objections collectively highlighted the
intersection of human values, urban ecology, and animal welfare—a reality that standardised
population control programmes systematically overlook.

Here, they do dog surgery and leave the dogs in a poor state. Who gives them right to take away
dogs’ reproductive rights? Most of them become abandoned like this, and this dog came here and
started living around.



(iv) Complex Lifeworlds: The Rohini Case

A particularly illuminating case emerged from interviews with residents in the outskirts of Rohini, a
northwestern Delhi suburb, revealing the complexity of simultaneous human attachments to and
conflicts with dogs. One family described maintaining a deep emotional bond with their neighbourhood
street dogs, caring for and provisioning them as integral members of their extended household.
Paradoxically, these same residents experienced genuine predation threat: feral dogs, distinct from their
familiar provisioned companions, occasionally preyed upon the calves and goats the family raised in
their backyard.

We love our dogs that live with us (see, they have straps). They are like our children, and we
lock them with our high breed livestock inside the shanty. But the wild ones that come at night
and attack our animals—those are different. We do not know them. These feral ones kill our
livestock, as well as our dogs.

Our interviews and field observations revealed striking temporal and behavioural differentiation
between street dogs and feral dogs at this location. During nighttime hours, when darkness provided
cover from human scrutiny and intervention, street dogs and feral dogs converged in overlapping spatial
and social domains. Feral dogs appeared to integrate, however temporarily, into the communal social
dynamics established by street dogs—participating in collective foraging and social interactions.
However, during daylight hours, behavioural divergence became pronounced: feral dogs retreated to
the fringes of human habitation, scavenging from garbage piles while notably abstaining from the
affiliative interactions (tail-wagging, approach, vocalisation) typical of socialised street dogs. This
temporal and behavioural differentiation suggests that feral and street dog populations, despite their
genetic proximity, occupy fundamentally different ecological and social niches within the same urban
space.

At night, you cannot tell our dogs and the wild dogs apart. They often mix looking for food. But
in the morning, the wild ones run away while our dogs stay.

This case exemplifies a critical insight: human-dog coexistence in tropical cities is not a binary of
“conflict” versus “coexistence,” but rather a complex, multiplex set of simultaneous relationships
ranging from deep affection and care to predation threat and economic loss. Individual humans maintain
differentiated relationships with distinct dog populations (street vs. feral, known vs. unknown), and
their responses to urban dog presence reflect these distinctions. Generic management approaches that
homogenise all FRDs as “problem animals” requiring control fundamentally misrepresent the lived
complexity of these urban worlds (Fig. 2).

The divergence continuum in behavioural repertoire of street and feral dogs showcases how
ecological, physical and social boundaries mediate coexistence. While both shared the urban periphery
environment, their interactions were fundamentally tempered by feral dogs’ reduced dependence on
human affiliation. As night fell, feral dogs retreated into darkness, establishing resting sites 200-300
meters from artificial light sources—a spatial choice reflecting their fundamentally different
relationship to human niche. Feral dogs sought solace in darkness and distance, while street dogs
remained proximate to human settlements and artificial illumination. The contrasting behavioural and
ecological patterns of street and feral dogs underscore the negotiation of space, resources, and
relationships, variably shaped from Delhi’s core to its urban periphery.

(v) Toward Dynamic, Contextually Sensitive Understanding

These ethnographic findings collectively demonstrate that effective human-dog conflict mitigation
requires abandoning simplistic, population-centric models in favour of approaches that centre the
dynamic ecology of daily human-dog interaction. Understanding conflict requires attention to: (a)
how recognition and familiarity mediate human responses to dogs; (b) how individual experiences
generate behavioural feedback loops; (c) how cultural values shape acceptance of human intervention;
(d) how spatial and temporal heterogeneity creates multiple, coexisting human-dog relationships; and



(e) how marginalised communities bear disproportionate conflict costs while having minimal voice in
management decisions. Only by honouring this complexity can urban planning and dog management
move beyond reactive, often counterproductive interventions toward genuinely coexistent futures.

(vi) Urban Architecture as Ecological Constraint: The Unique Case of South Asian megacities
Delhi’s dense, contiguous urban fabric creates a distinctive ecological matrix fundamentally shaping
FRD behaviour and human-dog encounters. Unlike sprawling cities with fragmented development, or
rural-urban peripheries with interspersed farmland and natural habitat, Delhi’s architectural
configuration—characterised by minimal/no gaps between residential structures and high building
density—necessitates that street dogs rely almost exclusively on established roadways as primary nodes
of movement, resource access, and shelter. Roads and streets function not merely as conduits but as
veritable territories and survival corridors, shaping not only dog mobility patterns but determining
access to critical resources: food derived from human interaction and urban refuse, suitable reproductive
partners, and viable shelter zones. This reliance on road networks and constructed spaces invariably
increases encounter frequency between urban canines and human pedestrians. The spatial coalescence
of dogs and humans on Delhi’s thoroughfares meets constant change in resource quality, quantity,
predictability, and spatial distribution—becoming a crucible of selective pressures that likely shape dog
behavioural responses (Fig. 2).

These three dogs stay here, near the Moti Nagar market dairy. They get food from there
because people feed them things like paneer, and otherwise | also give them food.

We learnt that some dogs approach and engage with pedestrians seeking food, while few chase and
snatch food; others maintain distance or display defensive behaviours; still others appear largely
indifferent to human passage. This behavioural heterogeneity reflects differential histories of positive,
neutral, and negative encounters with humans—nhistories that are spatially structured by consistent
feeding patterns, traffic intensity, and community attitudes.

(vi) The Architectural Choreography of Urban Coexistence

The unique structural configuration of Delhi’s urban matrix fosters a multitude of distinctive scenarios
in which architecture, resources, and interspecies interaction sculpt the behavioural landscape of
FRD populations. The city’s street dogs are simultaneously moulded by and actively mould this urban
choreography: they navigate the constraints and possibilities imposed by Delhi’s physical form while
their movement patterns, territorial choices, and resource use reshape the social and ecological character
of specific streets and neighbourhoods. The daily pursuit of survival, reproduction, and territoriality
unfolds against the backdrop of continuous negotiation with human populations. This architectural-
ecological coupling reveals that street dog behaviour cannot be understood through population-level
metrics (density, pack size, sex ratio) alone (Fig. 2). Rather, these population patterns emerge from
daily spatial negotiations within Delhi’s specific urban form.

In Moti Nagar market street with shops, FRDs were visible after 10 pm, very aggressively
defending their spots frequently associated with feeding trays. But the residential lanes with no shops
had fewer dogs and they seemed calmer. In the absence of architectural features that disallowed FRDs
to seek refuge, dogs sat atop cars. This social-ecological and architectural perspective reframes the “dog
problem” from a question of animal behaviour or population control to a question of urban design,
social-ethics and planning: How do we design cities that facilitate multispecies coexistence rather than
conflict? How can we reshape infrastructure, traffic patterns, cultural expressions and food systems to
enable safer, more equitable encounters between humans and the canine populations that co-inhabit
urban spaces?



Fig. 2. Spatial and temporal dimensions of human-dog coexistence in Delhi. (Left) Free-ranging
dogs provisioned near shops chase a scooter rider, demonstrating territorial aggression in feeding-
concentrated zones. (Centre) A homeless person and street dog share pavement space, illustrating
intimate cohabitation. (Right) Free-ranging dogs occupy road corridors during night hours when
human/vehicular traffic subsides, creating navigation hazards for nocturnal commuters. These scenes
reveal how coexistence is negotiated across spatial (commercial areas, pavements, roads), temporal
(day/night), and socioeconomic gradients—demonstrating that human-dog relationships are dynamic,
context-dependent interactions rather than fixed arrangements. Photos: Thinkpaws field research, Delhi
2023-2024.

Human-Macaque Coexistence case at Dr B R Ambedkar University Delhi

(i) Ecological Context and Displacement Intervention

AUD campus is situated within a landscape of long-term macaque occupancy, embedded in the
historically macaque-saturated areas surrounding Kashmere Gate and Old Delhi Railway Station. This
region, characterised by age-old markets, medieval architecture, dense commercial spaces, and
numerous religious sites, has sustained rhesus macaque populations for decades or potentially centuries,
providing consistent ecological and infrastructural resources. Prior to intervention, 148 + 6 macaques
(based on n = 5 independent counts using a double observer sampling method) occupied the AUD
campus and immediately adjacent areas, utilising institutional buildings, green spaces, and a historic
Hanuman temple where predictable religious provisioning occurred, including a feeding peak on
Tuesdays and Saturdays (auspicious Hanuman days) (Fig. 3). In response to escalating human-macaque
conflicts, approximately 50 individuals were captured using baited cage traps and translocated in eastern
Delhi. Despite this substantial removal, macaque numbers returned to pre-intervention levels within
one month, demonstrating rapid recolonisation driven by the campus’s position within a broader,
saturated macaque habitat matrix. The following ethnographic insights, derived from semi-structured
interviews with 30 campus stakeholders (22 security guards, 5 faculty members, 3 administrative staff)
conducted between September 2023 and December 2024, illuminate the human dimensions of this
displacement intervention and the complex social negotiations underlying human-macaque coexistence

(Fig. 3).



Fig. 3. Macaque foraging strategies and conflict contexts at Dr B R Ambedkar University Delhi.
Rhesus macaques exploit dual food sources: direct human provisioning (centre-left) and waste
accumulation (centre-right), with refuse providing persistent foraging opportunities reflecting
inadequate sanitation infrastructure. Individuals forage on paved surfaces and building perimeters (left,
right), demonstrating habituation to institutional architecture and high human-traffic zones. This
resource predictability and architectural accessibility embolden macaques toward close human
proximity, generating conflict scenarios particularly affecting spatially constrained outdoor workers.
Photos: AUD campus, 2023-2024.

Differential Vulnerability: (Security Guards as Primary Conflict Victims) Security guards—
occupying lower-wage, outdoor positions with limited autonomy over work location and timing—
emerged as the stakeholder group experiencing the most frequent and severe negative encounters with
macaques. Guards reported that macaque aggression was not random but rather strategically targeted.
Macaques appeared to recognise and selectively approach guards when the latter were positioned in
spatially constrained locations—narrow corridors between buildings, dead-end staircases, or isolated
guard posts with limited escape routes/without sticks or catapult for self defense. In these contexts,
guards described feeling cornered and vulnerable due to threat behaviours (open-mouth threats, lunging,
vocalizations), and in some instances physical contact (grabbing, biting).

When | am alone at the back gate and the monkeys come, | have nowhere to go. They know
this. The alpha male always comes when | am checking the narrow entrance. He knows |
can’t run from there.

Faculty members, who spent most time in enclosed offices and had greater control over movement
timing and routes, reported typically being attacked at specific locations. This differential vulnerability
underscores how occupational position and socioeconomic status mediate conflict risk: those with
least workplace autonomy and highest exposure to outdoor spaces bear disproportionate costs of
macaque presence.

I see the monkeys from my office window, but they rarely bother me inside the buildings. When
I need to leave, I just wait until they move away, or | call the guards for help.



(ii). Temporary Relief and Return to Baseline Conflict

Interviewees consistently reported that the displacement intervention provided only short-term,
illusory relief from human-macaque conflict. During the first 7-10 days following macaque removal,
campus stakeholders noted a marked reduction in macaque presence and encounters. However, this
relief proved ephemeral. Within 2-3 weeks, macaque numbers and encounter frequencies returned to
pre-intervention levels. More troublingly, several respondents perceived that macaque aggression
either returned to baseline levels or intensified following recolonisation. The perception of increased
post-displacement aggression, whether objectively accurate or not, suggests a potential unintended
consequence of displacement interventions. Recolonising macaques—jpotentially dispersers from
neighbouring troops unfamiliar with campus human populations and resources—may exhibit different
behavioural profiles than the displaced resident population. Alternatively, the disruption of established
human-macaque recognition relationships through population turnover may have increased uncertainty
on both sides, generating more frequent agonistic encounters as new macaques and resident humans
renegotiated behavioural scripts for coexistence (Fig. 3).

(iii) The Loss of Langurs and the Invention of “Monkey Chasers”

Administrative staff interviews revealed a remarkable history of management approaches reflecting
changing ecological realities and regulatory environments. Prior to 2012, AUD and surrounding
institutions employed live Hanuman langurs (Semnopithecus spp.) as biological deterrents to
macaque presence. Common langurs and rhesus macaques are sympatric species with complex
competitive relationships: langurs, being larger-bodied and socially cohesive, can displace macaque
troops through territorial defense and interspecific aggression. The practice of employing captive
langurs to “chase” macaques from human spaces capitalised on this natural interspecific competitive
dynamic.

In the early years at AUD, we had a langur with its keeper on campus. The macaques
would disappear immediately when they heard/saw the langur. But it was discontinued in
2012.

However, following legislative intervention by animal welfare organizations (notably PETA) around
2012, the use of captive langurs for macaque control was discontinued on ethical and welfare grounds.
This regulatory change created a management vacuum: langurs had been effective deterrents, but their
use was now legally or ethically untenable. In response, the Municipal Corporation of Delhi (MCD)
developed an innovative, if somewhat absurd, alternative: trained “monkey chasers”—human workers
trained to imitate langur physical appearance and/or vocalisations. This practice has been documented
in a Bollywood movie, Eb, Alley, Oo, produced by Anurag Kashyap. These monkey chasers wore black
costumes or carried props to simulate langur presence and produced vocal mimicry of langur alarm
calls, attempting to trigger macaques’ evolved competitive avoidance responses (Fig. 4).



Fig. 4. From sympatric competition to failed mimicry: The evolution of macaque management in
Delhi. (Left) Common langur chasing rhesus macaque, illustrating natural interspecific competition that
historically coexisted with macaque populations. Prior to 2012, institutions employed captive langurs
as biological deterrents. (Right) Following ethical prohibition of langur use (PETA intervention, 2012),
Municipal Corporation of Delhi introduced “monkey chasers”—trained workers imitating langur calls
and appearance while pursuing macaques. This substitution fails because macaques distinguish genuine
threats from human mimicry, quickly habituating to artificial deterrents. Delhi’s regional langur
extinction severed the ecological relationship management now attempts to replicate symbolically,
demonstrating that effective coexistence requires actual ecological processes, not superficial imitation.
Photos: representative sympatric interaction; and MCD monkey chaser generated by ChatGPT, Delhi
2023.

(iii) Multispecies Coexistence, Ecological Memory, and Social Practice

The langur-to-monkey-chaser transition exemplifies how multispecies coexistence is negotiated
through the intersection of ecology, regulation, ethics, and social practice. The original langur-
based deterrent relied on sympatric species interactions shaped by extended eco-evolutionary
coexistence. When legal and ethical norms shifted to prohibit exploitation of captive langurs, urban
management authorities attempted to replicate the ecological function (interspecific competition)
through social performance (human mimicry). The effectiveness of this substitution has been
guestionable, which is beyond the scope of this manuscript. More broadly, this case illustrates the
concept of ecological memory (Fig. 4): Delhi’s urban landscape once supported both langurs and
macaques in complex competitive coexistence. Langurs’ regional extinction from wild habitats within
Delhi (due to habitat loss, persecution, or other anthropogenic pressures) eliminated the ecological
relationship that human management practices attempted to exploit. The fact that humans turned to
imitating an absent species reflects both the historical effectiveness of interspecific competition as a
natural macaque deterrent and the profound ecological disruption that has severed Delhi’s current urban
fauna from its historical species assemblages (Fig. 4).



5. Discussion: Negotiating Multispecies Coexistence Across Scales

From Static Management to Dynamic Negotiation

Integrated analysis of ground-dwelling (dogs) and arboreal (macaques), and prior work of Kumar et al.
(2019 and 2025) for aerial (black kites) urban commensals reveals that multispecies coexistence in
tropical cities is not a fixed state but an ongoing, multiscale negotiation constantly recalibrated across
biological, social, spatial, and temporal dimensions. Our findings fundamentally challenge conventional
urban wildlife management (Fall & Jackson, 2002; Fehlmann et al., 2021a), which treats human-animal
conflicts as discrete problems amenable to species-specific technical solutions—culling, displacement,
or deterrence (Allen et al., 2023; Reese, 2005; Srinivasan, 2013). Instead, our results demonstrate that
coexistence emerges from the dynamic interplay between anthropogenic resource provisioning, cultural
practices, architectural form, and the remarkable adaptive capacities of urban-adapted species.

The quantitative and ethnographic data we presented converge on a critical insight: urban
animals are not passive recipients of human-imposed environments but active participants
reshaping urban social-ecological systems—the relational aspect of people and nature (Derham &
Mathews, 2020; Dhee et al.,, 2019). FRDs compressed territorial requirements in response to
concentrated feeding infrastructure, reorganising pack structure and spatial distribution around
predictable human provisioning rather than incidental waste (Jackson et al., 2017; Wilcox et al., 2021).
Macaques recolonised AUD within one month following displacement, demonstrating that removal
interventions fail when underlying ecological attractants—religious provisioning, architectural
accessibility of institutional buildings—remain unchanged (Evans & Gawlik, 2020; Oro et al., 2013;
Tellaetal., 2020; West & Jones, 2022). This case profoundly illustrates the current confusion over FRD
management, following the Indian Supreme Court directives in August 2025 (Supreme Court of India,
2025). Black kites, as documented in long-term research in Delhi (Kumar et al., 2019¢; Gupta & Kumar,
2024), similarly calibrate nesting and foraging behaviours to ritual feeding patterns and landfill resource
pulses, achieving densities inextricably tied to human cultural practices. Kumar et al., in association
with the Indian Air Force and the Department of Forest and Wildlife, Government of NCT of Delhi
incorporated the longitudinal research insights for mitigating birdstrike threats posed by black kite
flocks on the ceremonial path on which aircraft fly to salute the chief guest on India’s Republic Day
(26" January, every year) (Republic Day, 2024)

Cultural Practices as Ecological Infrastructure

A distinguishing feature of tropical South Asian urbanism is the entanglement of religious and cultural
practices with urban ecology (Gupta & Kumar, 2024; Kumar et al., 2019). Our findings demonstrate
that ritual feeding functions not merely as resource provisioning but as ecological infrastructure
shaping population dynamics, spatial distributions, and behavioural repertoires across taxonomic
guilds. Each square kilometre of Delhi contained 218 + 51 feeding stations alongside 57 + 16 garbage
points, creating a dual-subsidy system with combined carrying capacity approaching 1.6 million dogs—
double the current estimated population of ~795,000. This substantial surplus capacity suggests that
dog populations could increase further if not constrained by ABC, density-dependent, social, and
disease-mediated factors under existing access to food-subsidies. For instance, over the last 25 years,
Delhi has seen a simultaneous increase—in tune of 200-300%—to its built-space, people, FRD and
vehicular densities, and its per-capita income and solid waste production (Government of India, 2024;
Kumar et al., 2017; Livestock Census of India, 2019; Paul & Nagendra, 2015; Shukla, 2025; UNO,
2018). The escalating FRD population, coupled with the saturation of urban environments by both biotic
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and abiotic factors, subjects dogs to numerous selective pressures, frequently creating tension between
their behavioural and population dynamics in the wake of changing urban social profiles (Anderies et
al., 2007; Doebeli et al., 2021; Ross et al., 1993; Wong & Candolin, 2015).

Similarly, the macaque population in around AUD, and black kite aggregations at ritual feeding
(mosques) and waste sites (Kumar et al., 2019b) demonstrate temporal synchronisation with religious
provisioning schedules. Macaques concentrated activity at Hanuman temple and other ritual feeding
sites, tracking heightened provisioning during Tuesday/Saturday worship, while black kites modulated
foraging around predictable refuse availability and cultural tolerance for avian scavengers on hours and
periods of Muslim worship (Gupta & Kumar, 2024). These patterns reveal that cultural practices
create temporal and spatial resource pulses that animals exploit through learned, socially-
transmitted behaviours—a form of co-cultural niche construction operating bidirectionally across
species boundaries, and in tandem with human agencies (Broekhuis et al., 2021; Holt, 2008; Sueur &
Huffman, 2024).

Our ethnographic data reveal ambivalence and internal contradiction within communities
regarding these practices. Interviewees simultaneously expressed spiritual obligation to feed animals,
concerns about population increases and conflict risks, and ethical discomfort with interventions like
sterilisation, translocation and mass relocation. This cultural complexity defies simplistic management
prescriptions and underscores that coexistence is negotiated not only between humans and animals
but within human communities holding divergent values and interests (Almada, 2011; Baker et al.,
2014; Beumer & Martens, 2015; Caveé, 2014).

Socioeconomic Gradients and Environmental Justice

Our research illuminates how multispecies coexistence is mediated by socioeconomic position and
infrastructural inequality (Jordan et al., 2020). Wealthier neighbourhoods with efficient waste
management concentrated feeding infrastructure while minimising garbage, whereas lower-income
areas exhibited inverse patterns—high garbage availability but fewer organised feeding structures
(Cavé, 2014; Kumar et al., 2019c; Kumar et al., 2017). This spatial heterogeneity means that
marginalised communities bear disproportionate conflict costs: lower-income residents, outdoor
workers (security guards), waste collectors, and children experience higher exposure to human-animal
conflicts while possessing minimal political agency to shape management interventions.

The AUD case exemplifies this dynamic: security guards—occupying precarious, low-wage
positions with limited workplace autonomy—reported targeted macaque aggression in spatially
constrained locations (narrow corridors, isolated guard posts), while faculty members with greater
mobility and indoor workspaces experienced substantially fewer negative encounters. Similarly, elderly
residents avoiding dog-occupied spaces due to perceived bite risk, and ragpickers navigating unfamiliar
street dog territories during waste collection, illustrate how occupational position and mobility
constraints structure vulnerability to human-animal conflict (Braczkowski et al., 2023; John et al.,
2021; Thangaraj et al., 2025).


https://www.zotero.org/google-docs/?hjJ4oy
https://www.zotero.org/google-docs/?hjJ4oy
https://www.zotero.org/google-docs/?xB2arV
https://www.zotero.org/google-docs/?xB2arV
https://www.zotero.org/google-docs/?xE6bDo
https://www.zotero.org/google-docs/?xE6bDo
https://www.zotero.org/google-docs/?LCaqAf
https://www.zotero.org/google-docs/?mdyVJD
https://www.zotero.org/google-docs/?NmRV0A
https://www.zotero.org/google-docs/?NmRV0A

These patterns converge with policy frameworks that systematically exclude multispecies
considerations. Delhi Development Authority slum rehabilitation schemes plan to relocate 376 slum
(jhuggi-jhopri) clusters without provisions for dependent/connected animal populations—dogs with
established territories, macaques utilising human-modified habitats, aerial scavengers dependent on
refuse piles (Dupont & Gowda, 2020; Gowda, 2021; Gupta & Gupta, 2017). Such policy blindness
generates cascading ecological disruptions: abandoned animals likely face(d) territorial displacement,
potentially increasing aggression and conflict in receiving areas, while relocated human communities
and host neighbourhoods both experience elevated human-animal tensions (Galbreath et al., 2014; Silk
et al., 2019). Environmental justice in urban contexts thus requires recognising animals as
constituents whose well-being and spatial claims must inform planning processes, rather than
treating them as externalities to be managed reactively (Amin, 2013; Angel et al., 2011; Barua, 2014).

The Cognitive Sophistication of Urban-Adapted Species

Our macaque deterrent vignettes and dog behavioural observations reveal the remarkable cognitive
flexibility enabling animals to navigate complex urban environments (Albuquerque et al., 2016;
Benitez et al., 2022). Macaques mostly ignored langur visual cutouts placed at strategic locations in
G20 meetings during the month of September 2023—demonstrating semantic learning for context-
dependent threat assessment that distinguishes genuine dangers from artificial deterrents (Santini et al.,
2019). Similarly, FRDs demonstrated strategic space use: they occupied refugia beneath vehicles and
in building alcoves to avoid high-traffic zones, selectively activated territorial aggression in feeding-
provisioned areas while exhibiting evasion behaviours elsewhere and maintained differentiated
relationships with familiar provisioners versus unfamiliar transient humans. The temporal and
behavioural partitioning between street dogs (human-focused, daytime active, affiliative) and feral dogs
(garbage-focused, nocturnal, avoidant yet convergent with street dogs at night) further illustrates niche
differentiation emerging from learned behavioural repertoires rather than fixed species-typical
patterns (Bhattacharjee et al., 2018, 2018; Bhattacharjee & Bhadra, 2022; Majumder et al., 2014,
Majumder et al., 2014).

Likewise, black kites have been studied for exhibiting analogous sophistication, adjusting
nesting site selection and foraging schedules in response to human activity patterns and cultural beliefs
(Kumar et al., 2018a; Gupta & Kumar, 2024), even defending offspring against perceived human threats
near ritual feeding sites (Kumar et al., 2018b). This behavioural flexibility across taxonomic groups—
mammals and birds, terrestrial and aerial—suggests that cognitive adaptability, in association with
specific morphological or physiological traits, may be the primary prerequisite for thriving in
urban environments (Francis & Chadwick, 2012; Sciences et al., 2011). This has profound
implications: if urban animals are learning, adjusting, and culturally transmitting novel behaviours, then
static management interventions will consistently fail as populations adapt and habituate (Bhattacharjee
& Bhadra, 2020; Chimento & Farine, 2024; D’ Aniello et al., 2018).
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Architectural Form as Ecological Constraint and Possibility

Delhi’s dense, contiguous urban fabric—characterised by minimal gaps between structures and high
building density—creates distinctive ecological constraints fundamentally shaping animal behaviour
and human-animal encounters (DDA, 2017; Dupont & Gowda, 2020). For FRDs, roads function as
veritable territories and survival corridors, concentrating movement and resource access in ways that
increase encounter frequency with humans. For macaques, institutional buildings provide three-
dimensional habitat—rooftops for refuge, ledges for thermoregulation, interior spaces for foraging—
replicating the vertical structure of natural forest habitats. For black kites, trees, building architecture
and pylons offer nesting/roosting sites proximate to landfill and other foraging zones, enabling high
breeding densities despite limited natural nesting habitat (Kumar et al., 2018a; Nagendra et al., 2014;
Paul & Nagendra, 2015).

This architectural-ecological coupling reveals that urban form is not a neutral backdrop but
an active participant in structuring multispecies assemblages. The medieval and colonial-era
architecture around Kashmere Gate and Old Delhi—featuring two or three-story structures, accessible
roofs, and interconnected building complexes—has sustained macaque populations for decades or
centuries precisely because it provides functional habitat analogues. Modern institutional buildings at
AUD, despite contemporary design, are linked with conserved aspects of key architectural features and
thus proved immediately suitable for macaque occupation (Baviskar, 2020; Ganguly et al., 2018; Gupta,
1981).

Our findings thus reframe urban planning questions: rather than how do we exclude animals
from human spaces? the relevant question becomes how can we design urban forms that enable safer,
more equitable multispecies coexistence? This might involve: architectural features reducing dangerous
human-animal encounters (e.g., enclosed corridors minimising dogs and macaques cornering of
vulnerable people); waste management infrastructure preventing resource concentration that draws high
animal densities into vulnerable human communities; and green space design facilitating movement
corridors that reduce reliance on roads as primary territories (Amin, 2013; Angel et al., 2011; Barua,
2023; Bobiec et al., 2021; Dupont & Gowda, 2020; Hinchliffe et al., 2005; Lim & Sodhi, 2004;
Narayanan, 2017; Philo, 1995).

The Failure of Reactive, and Isolated Species-Specific Interventions

The rapid macaque recolonisation at AUD (full recovery within one month despite 31% population
removal), the persistence of dog populations at ~50% of food subsidy carrying capacity despite ABC
programmes, and the ineffectiveness of acoustic deterrents against habituated macaques collectively
demonstrate that reactive, species-focused management interventions fail because they address
symptoms rather than underlying social-ecological drivers (Dickman, 2010b; Ganguly et al., 2018;
Priston & McLennan, 2013). For instance, based on the field observations, we suggest that human-
canine conflicts can be easily assessed by examining the time budget of dogs in the area, concerning
the human and vehicular traffic on the streets and the extent of direct feeding to, and by, specific
individuals (Cunha Silva et al., 2025).

Displacement removes individual animals but not the ecological attractants—food
provisioning, architectural accessibility, territorial vacuums—that drew them initially (Reese, 2005).
Sterilisation reduces reproductive potential but not the immigration pressure from surrounding saturated
populations or the anthropogenic resource base sustaining high densities. Acoustic/visual deterrents
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attempt to trigger evolved anti-predator responses in contexts where animals have learned such threats
are absent (Pérez-Espinosa et al., 2018). Each intervention operates under a flawed premise: that animal
populations can be controlled through direct manipulation while leaving the human practices and
infrastructural conditions generating conflicts unchanged (Fehlmann et al., 2021b; Hunold &
Mazuchowski, 2020; Nyhus, 2016).

Our data suggest alternative intervention logic: modify the social-ecological conditions
structuring human-animal interfaces rather than attempting to control animal populations directly
(Aiyedun & Olugasa, 2012; Gompper & Gompper, 2013). For FRDs, this means regulating feeding
practices and waste management systems (the primary drivers of pack density and territorial
compression) rather than focusing exclusively on sterilisation. For macaques, this requires restricting
religious provisioning at temples or redesigning architectural accessibility rather than repeated costly
displacement efforts (Ganguly et al., 2018). For black kites, this involves managing landfill operations
and co-opting/controlling ritual feeding that determine population densities rather than tolerating
nuisance until crisis interventions become necessary (Kumar, 2023; Republic Day, 2024).

Overall, such approaches require acknowledging that human behaviour and cultural
practices are the modifiable variables, which eventually mediate animal behaviour (Kumar et al.,
2018a; 2019a). Animals respond adaptively and predictably to resource availability, habitat structure,
and human actions. Lasting coexistence requires humans adjusting practices, infrastructure, and spatial
arrangements to reduce conflict-generating conditions—a fundamentally different intervention
philosophy than attempting to modify animal populations to fit existing human practices (Barua, 2023;
Bhalla et al., 2021; Hinchliffe & Whatmore, 2006).

Limitations and Future Directions

Our study has important limitations. The modest sample size (n=14 dog sampling units, single macaque
displacement case) requires cautious interpretation and validation through independent replication. The
correlation-based findings for dogs, while paired with qualitative ethnography, cannot establish
causation. The macaque population monitoring documented recolonisation but did not track individual
animals to assess translocation outcomes for displaced individuals—an ethical concern requiring
attention (Ganguly et al., 2018). Our focus on Delhi limits generalisability; comparative research across
tropical cities with different cultural, infrastructural, and ecological contexts would strengthen
understanding of how specific local conditions shape coexistence dynamics (Barua, 2023; Gupta &
Kumar, 2024).

Future research should, therefore: (1) employ longitudinal monitoring to assess whether dog
populations approach the estimated 1.6 million carrying capacity or remain regulated by non-food
factors that regulate access to resources (Carricondo-Sanchez et al., 2019); (2) conduct experimental
manipulations of feeding infrastructure and waste management to test causal relationships (Kumar et
al., 2019b); (3) track individual macaque fates post-displacement to assess welfare outcomes and
dispersal patterns (Govindrajan, 2015); (4) investigate disease ecology at human-animal interfaces,
particularly zoonotic pathogen transmission in high-density contact zones (Bradley & Altizer, 2007);
(5) develop participatory action research engaging marginalised communities (security guards, waste
workers, blue collared workers, slum residents) as co-researchers and decision-makers in designing
equitable coexistence interventions (Anonymous, 2023; Dupont & Gowda, 2020; Gowda, 2021); and
(6) extend analysis to other urban-adapted taxa (rats, mongooses, pigs, cattle, pigeons, crows) to assess
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whether patterns documented here generalise across mammalian and avian commensals (Barua, 2023;
Doron, 2021).

Toward Predictive, Culturally Informed Urban Ecology

The convergent findings across dogs, macaques, and black kites illuminate pathways toward predictive,
culturally informed management frameworks capable of anticipating rather than reacting to human-
animal conflicts. By understanding: (1) how anthropogenic resource subsidies (feeding practices, waste
systems) structure population dynamics, (2) how architectural form constrains or enables animal space
use, (3) how cultural practices create temporal resource pulses, and (4) how socioeconomic inequality
mediates conflict vulnerability, urban planners and wildlife managers can identify intervention points
likely to generate lasting coexistence improvements.

This requires moving beyond the disciplinary silos fragmenting current approaches—wildlife
biology treating animals as behavioural problems, urban planning treating animals as externalities,
public health treating animals as disease vectors, and cultural studies treating animals as symbols (Allen
et al.,, 2017). Multispecies coexistence demands integrated social-ecological frameworks
recognising that urban ecosystems are co-produced by human practices, animal behaviours,
infrastructural forms, and cultural meanings operating across multiple scales (Alberti, 2008; Lin et al.,
2021).

The alternative—continuing reactive, species-specific interventions—Ileads toward the
dystopian 2030 scenario depicted in our opening narrative: escalating cycles of conflict, poisoning,
culling, and counter-protection that serve neither human welfare nor animal wellbeing. Our research
demonstrates that this trajectory is not inevitable. By cantering dynamic negotiation, cultural specificity,
environmental justice, and architectural-ecological coupling in urban planning, tropical cities can move
toward the “poetry of coexistence” rather than the “fragmented prose of conflicts”—fostering thriving
multispecies metropolises that honour the legitimate claims and needs of all urban residents, human and
non-human alike.


https://www.zotero.org/google-docs/?DzD20u
https://www.zotero.org/google-docs/?DzD20u
https://www.zotero.org/google-docs/?1HbtAq
https://www.zotero.org/google-docs/?1HbtAq
https://www.zotero.org/google-docs/?cdVPQG
https://www.zotero.org/google-docs/?cdVPQG

Acknowledgements

NK extends gratitude to the DBT/Wellcome Trust UK India Alliance Fellowship
(IA/CPHE/21/1/505985), and Raptor Research Conservation Foundation, Mumbai, (Phase | to Phase
VI: 2012- 2023), which provided essential support for the broader research framework of this study.
NK also extends gratitude to Prof(s). Uma Ramakrishnan and L S Shashidhara (NCBS TIFR); Y V
Jhala and Qamar Qureshi (Wildlife Institute of India), Ben Sheldon, Greger Larson, Tim Coulson,
Barbara Harriss-White and Andrew Gosler (University of Oxford), Nicky Clayton (University of
Cambridge), Aldina Franco (University of East Anglia), Trevor Price (University of Chicago), Damien
Farine (Australian National University), Fabrizio Sergio (CSIC, Spain) and other mentors/collaborators
on the India Alliance Fellowship and Thinkpaws. We gratefully acknowledge the financial support
provided by the India Oxford Initiative (Global Challenges Research Funds: 2020-23; seed grant
awarded to NK to establish www.Thinkpaws.org team); Seed Money Grant for Faculty Research at Dr.
B.R. Ambedkar University Delhi (SMGFR-IV) for the execution of the macaque behavioural studies.

We are deeply grateful to Prof. Anu Singh Lather, Vice Chancellor of Dr. B. R. Ambedkar
University Delhi, for her unwavering support and encouragement of interdisciplinary research
initiatives. NK extends thanks to the Dean of the School of Human Ecology and all faculty colleagues
and staff for creating an intellectually stimulating environment that fostered this multispecies urban
ecology research; appreciation is also extended to the Dean of Research and Development and the R&D
staff for their administrative support and guidance throughout the project implementation. BS
acknowledges the invaluable assistance provided by her host department at Chaudhary Charan Singh
University, Meerut, Uttar Pradesh.

We are particularly grateful to the Thinkpaws team in Delhi: Navneet Kumar, Laxmi Narayan,
Prince Kumar, Zehen Arya, Nikita Gupta, Jugnu Kumari, Sourabh Kumar, Digvijay, Abhinandan,
Hisham and Mahendra Kumar for supporting the fieldwork and research discussions.

Ethical Statement

The ethical approval for dog counting was via permit number 2023/ER/Canine Conumdrms/01,
validity: 29.094.2023 to 31.12.2027. Since this counting was non-invasive and free-ranging dogs are
not under the Wildlife Protection Act, no specific permission from the Department of Forest and
Wildlife, Government of NCT of Delhi was required. The non-invasive observation and counting of
macaques were under the ethical approval to execute the research funded by Dr B R Ambedkar
University Delhi (SMGFR-1V), benefitting from the translocation drive conducted by the Municipal
Corporation of Delhi in September 2023.


http://www.thinkpaws.org/

References

Aiyedun, J. O., & Olugasa, B. O. (2012). Identification and analysis of dog use, management practices
and implications for rabies control in llorin, Nigeria. Sokoto Journal of Veterinary Sciences,
10(2), Article 2. https://doi.org/10.4314/s0kjvs.v10i2.1

Alberti, M. (2008). Advances in urban ecology: Integrating humans and ecological processes in urban
ecosystems (Issue 574.5268 A4). Springer.

Albuquerque, N., Guo, K., Wilkinson, A., Savalli, C., Otta, E., & Mills, D. (2016). Dogs recognize dog
and human emotions. Biology Letters, 12(1), Article 1.

Allen, B. L., Bobier, C., Dawson, S., Fleming, P. J. S., Hampton, J., Jachowski, D., Kerley, G. I. H.,
Linnell, J. D. C., Marnewick, K., Minnie, L., Muthersbaugh, M., O’Riain, M. J., Parker, D.,
Proulx, G., Somers, M. J., & Titus, K. (2023). Why humans kill animals and why we cannot
avoid it. Science of The Total Environment, 896, 165283.
https://doi.org/10.1016/j.scitotenv.2023.165283

Allen, T., Murray, K. A., Zambrana-Torrelio, C., Morse, S. S., Rondinini, C., Di Marco, M., Breit, N.,
Olival, K. J., & Daszak, P. (2017). Global hotspots and correlates of emerging zoonotic
diseases. Nature Communications, 8(1), Article 1.

Almada, E. D. (2011). Urban socio-biodiversity: Ethnoecology of cities. Bioremediation, Biodiversity
and Bioavailability, 5, 1-8.

Amin, A. (2013). Surviving the turbulent future. Environment and Planning D: Society and Space,
31(1), Article 1. https://doi.org/10.1068/d23011

Anderies, J. M., Katti, M., & Shochat, E. (2007). Living in the city: Resource availability , predation ,
and bird population dynamics in urban areas. 247, 36-49.
https://doi.org/10.1016/j.jtbi.2007.01.030

Angel, S., Parent, J., Civco, D. L., Blei, A., & Potere, D. (2011). The dimensions of global urban
expansion: Estimates and projections for all countries, 2000-2050. Progress in Planning, 75(2),
Article 2.

Anonymous. (2016). Rise of the city. Science. https://doi.org/10.1126/science.352.6288.906

Anonymous. (2023, May 1). Waste Management — SWM Rules, EWM Rules, etc: Link between poor
Solid Waste Management and Stray Dog Attacks. https://www.civilsdaily.com/news/poor-
solid-waste-management-and-stray-dog/

Arrondo, E., Garcia-Alfonso, M., Blas, J., Cortes-Avizanda, A., De la Riva, M., Devault, T. L., Fiedler,
W., Flack, A., Jimenez, J., Lambertucci, S. A., Margalida, A., Oliva-Vidal, P., Phipps, W. L.,
Sanchez-Zapata, J. A., Wikelski, M., & Donazar, J. A. (2021). Use of avian GPS tracking to
mitigate human fatalities from bird strikes caused by large soaring birds. Journal of Applied
Ecology, 58(7), 1411-1420. https://doi.org/10.1111/1365-2664.13893

Baker, L. R., Olubode, O. S., Tanimola, A. A., & Garshelis, D. L. (2014). Role of local culture, religion,
and human attitudes in the conservation of sacred populations of a threatened ‘pest’ species.
Biodiversity and Conservation, 23(8), 1895-1909. https://doi.org/10.1007/s10531-014-0694-6

Barua, M. (2014). Volatile ecologies: Towards a material politics of human—Animal relations.
Environment and Planning A, 46(6), Article 6.

Barua, M. (2023). Lively Cities: Reconfiguring Urban Ecology. University of Minnesota Press.
https://www.jstor.org/stable/10.5749/j.ctv2z9g0nc

Barua, M., Bhagwat, S. A., & Jadhav, S. (2013). The hidden dimensions of human — wildlife conflict:
Health impacts , opportunity and transaction costs. Biological Conservation, 157, 309-316.
https://doi.org/10.1016/j.biocon.2012.07.014

Baviskar, A. (2020). Cows, cars and cycle-rickshaws: Bourgeois environmentalists and the battle for
Delhi’s streets. In Elite and everyman (pp. 391-418). Routledge India.

Baxter, A., James, K. S., Thompson, R., & Laycock, H. (n.d.). PREDICTING THE BIRDSTRIKE
HAZARD FROM GULLS AT LANDFILL SITES. 2003.


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Becker, D. J., Hall, R. J., Forbes, K. M., Plowright, R. K., & Altizer, S. (2018). Anthropogenic resource
subsidies and host—parasite dynamics in wildlife. Philosophical Transactions of the Royal
Society B: Biological Sciences, 373(1745), 20170086. https://doi.org/10.1098/rstb.2017.0086

Beckmann, J. P., & Berger, J. (2003). Rapid ecological and behavioural changes in carnivores: The
responses of black bears ( Ursus americanus ) to altered food. 207-212.
https://doi.org/10.1017/S0952836903004126

Benitez, M. E., Painter, M. C., Guisneuf, N., & Bergman, T. J. (2022). Answering big questions with
small data: The use of field experiments in primate cognition. Current Opinion in Behavioral
Sciences, 46, 101141. https://doi.org/10.1016/j.cobeha.2022.101141

Beumer, C., & Martens, P. (2015). Biodiversity in my (back)yard: Towards a framework for citizen
engagement in exploring biodiversity and ecosystem services in residential gardens.
Sustainability Science, 10(1), 87-100. https://doi.org/10.1007/s11625-014-0270-8

Bhalla, S. J., Kemmers, R., Vasques, A., & Vanak, A. T. (2021). ‘Stray appetites’: A socio-ecological
analysis of free-ranging dogs living alongside human communities in Bangalore, India. Urban
Ecosystems, 24(6), 1245-1258. https://doi.org/10.1007/s11252-021-01097-4

Bhattacharjee, D., & Bhadra, A. (2020). Humans Dominate the Social Interaction Networks of Urban
Free-Ranging Dogs in India. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.02153

Bhattacharjee, D., & Bhadra, A. (2022). Adjustment in the point-following behaviour of free-ranging
dogs — roles of social petting and informative-deceptive nature of cues. Animal Cognition,
25(3), 571-579. https://doi.org/10.1007/s10071-021-01573-6

Bhattacharjee, D., Sau, S., & Bhadra, A. (2018). Free-ranging dogs understand human intentions and
adjust their behavioral responses accordingly. Frontiers in Ecology and Evolution, 6, 232.

Bobiec, A., Paderewski, J., & Gajdek, A. (2021). Urbanisation and globalised environmental discourse
do not help to protect the bio-cultural legacy of rural landscapes. Landscape and Urban
Planning, 208, 104038. https://doi.org/10.1016/j.landurbplan.2021.104038

Braczkowski, A. R., O’Bryan, C. J., Lessmann, C., Rondinini, C., Crysell, A. P., Gilbert, S., Stringer,
M., Gibson, L., & Biggs, D. (2023). The unequal burden of human-wildlife conflict.
Communications Biology, 6(1), Article 1. https://doi.org/10.1038/s42003-023-04493-y

Bradley, C. A., & Altizer, S. (2007). Urbanization and the ecology of wildlife diseases. Trends in
Ecology & Evolution, 22(2), 95-102. https://doi.org/10.1016/j.tree.2006.11.001

Broekhuis, F., Elliot, N. B., Keiwua, K., Koinet, K., Macdonald, D. W., Mogensen, N., Thuo, D., &
Gopalaswamy, A. M. (2021). Resource pulses influence the spatio-temporal dynamics of a
large carnivore population. Ecography, 44(3), 358-369. https://doi.org/10.1111/ecog.05154

Carricondo-Sanchez, D., Odden, M., Kulkarni, A., & Vanak, A. T. (2019). Scale-dependent strategies
for coexistence of mesocarnivores in human-dominated landscapes. Biotropica, 51(5), 781—
791. https://doi.org/10.1111/btp.12705

Cavé, J. (2014). Who owns urban waste? Appropriation conflicts in emerging countries. Waste
Management & Research, 32(9), 813-821. https://doi.org/10.1177/0734242X14540978

Chimento, M., & Farine, D. R. (2024). The contribution of movement to social network structure and
spreading dynamics under simple and complex transmission (p. 2024.02.09.579705). bioRxiv.
https://doi.org/10.1101/2024.02.09.579705

Cunha Silva, L., Fellenberg, C., Freudenthal, J., Tiwari, H. K., & Durr, S. (2025). Free-roaming dog
populations and movement methodologies for global rabies elimination: Knowns and
unknowns — a scoping review. Frontiers in  Veterinary Science, 12.
https://doi.org/10.3389/fvets.2025.1567807

D’Aniello, B., Semin, G. R., Alterisio, A., Aria, M., & Scandurra, A. (2018). Interspecies transmission
of emotional information via chemosignals: From humans to dogs (Canis lupus familiaris).
Animal Cognition, 21(1), 67—78. https://doi.org/10.1007/s10071-017-1139-x

DDA. (2017). Master Plan for Delhi 2021. Delhi Development Authority.


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Deol, T. (2023, June 20). Urban Menace: India can no longer afford to monkey around on macaque
management; here is why. Down To Earth. https://www.downtoearth.org.in/governance/urban-
menace-india-can-no-longer-afford-to-monkey-around-on-macaque-management-here-is-
why-90146

Derham, T., & Mathews, F. (2020). Elephants as refugees. People and Nature, 2(1), 103-110.
https://doi.org/10.1002/pan3.10070

Dhee, Athreya, V., Linnell, J. D. C., Shivakumar, S., & Dhiman, S. P. (2019). The leopard that learnt
from the cat and other narratives of carnivore—human coexistence in northern India. People and
Nature, 1(3), Article 3. https://doi.org/10.1002/pan3.10039

Dickman, A. J. (2010a). Complexities of conflict: The importance of considering social factors for
effectively resolving human — wildlife conflict (No. Table 1). 13(Table 1), Article Table 1.
https://doi.org/10.1111/j.1469-1795.2010.00368.x

Dickman, A. J. (2010b). Complexities of conflict: The importance of considering social factors for
effectively resolving human—wildlife conflict. Animal Conservation, 13(5), 458-466.

Doebeli, M., Jaque, E. C., & Ispolatov, Y. (2021). Boom-bust population dynamics increase diversity
in evolving competitive communities. Communications Biology, 4(1), Article 1.
https://doi.org/10.1038/s42003-021-02021-4

Doron, A. (2021). Stench and sensibilities: On living with waste, animals and microbes in India. The
Australian Journal of Anthropology, 32(S1), 23-41. https://doi.org/10.1111/taja.12380

Dupont, V., & Gowda, M. M. S. (2020). Slum-free city planning versus durable slums. Insights from
Delhi, India. International Journal of Urban Sustainable Development, 12(1), 34-51.
https://doi.org/10.1080/19463138.2019.1666850

Evans, B. A., & Gawlik, D. E. (2020). Urban food subsidies reduce natural food limitations and
reproductive costs for a wetland bird. Scientific Reports, 10(1), 14021.
https://doi.org/10.1038/s41598-020-70934-X

Fall, M. W., & Jackson, W. B. (2002). The tools and techniques of wildlife damage management—
Changing needs: An introduction. 49, 87-91.

Fehlmann, G., O’riain, M. J., FUrtbauer, 1., & King, A. J. (2021a). Behavioral Causes, Ecological
Consequences, and Management Challenges Associated with Wildlife Foraging in Human-
Modified Landscapes. BioScience, 71(1), 40-54. https://doi.org/10.1093/biosci/biaal29

Fehlmann, G., O’riain, M. J., FUrtbauer, 1., & King, A. J. (2021b). Behavioral Causes, Ecological
Consequences, and Management Challenges Associated with Wildlife Foraging in Human-
Modified Landscapes. BioScience, 71(1), 40-54. https://doi.org/10.1093/biosci/biaal29

Francis, R. A., & Chadwick, M. A. (2012). What makes a species synurbic? Applied Geography, 32(2),
514-521. https://doi.org/10.1016/j.apgeoq.2011.06.013

Franklin, A. (1999). Animals and Modern Cultures: A Sociology of Human-Animal Relations in
Modernity. 1-224.

Galbreath, D., Ichinose, T., Furutani, T., Yan, W., & Higuchi, H. (2014). Urbanization and its
implications for avian aggression: A case study of urban black kites (Milvus migrans) along
Sagami Bay in Japan. Landscape Ecology, 29. https://doi.org/10.1007/s10980-013-9951-4

Gémez, S., & Harris, N. C. (2022). Conceptualizing the 3D niche and vertical space use. Trends in
Ecology & Evolution, 0(0). https://doi.org/10.1016/j.tree.2022.06.012

Ganguly, 1., Chauhan, N. P. s, & Verma, P. (2018). Assessment of Human-Macaque Conflict and
Possible Mitigation Strategies in and Around Asola-Bhatti Wildlife Sanctuary, Delhi NCR.

Gil-Fernandez, M., Harcourt, R., Newsome, T., Towerton, A., & Carthey, A. (2020). Adaptations of
the red fox (Vulpes vulpes) to urban environments in Sydney, Australia. Journal of Urban
Ecology, 6(1), juaa009. https://doi.org/10.1093/jue/juaa009

Gompper, M. E., & Gompper, M. E. (Eds.). (2013). The dog—human—wildlife interface: Assessing the
scope of the problem. In Free-Ranging Dogs and Wildlife Conservation (p. 0). Oxford
University Press. https://doi.org/10.1093/acprof:0sobl/9780199663217.003.0001

Gordo, O., Brotons, L., Herrando, S., & Gargallo, G. (2021). Rapid behavioural response of urban birds
to COVID-19 lockdown. Proceedings of the Royal Society B: Biological Sciences, 288(1946),
20202513. https://doi.org/10.1098/rspb.2020.2513


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Government of India. (2024). HIGHLIGHTS OF DELHI ECONOMIC SURVEY 2023-24. Government
of NCT of Delhi.
https://delhiplanning.delhi.gov.in/sites/default/files/Planning/highlights_of_delhi_es_2023-
24 _english.pdf

Govindrajan, R. (2015). Monkey Business: Macaque Translocation and the Politics of Belonging in
India’s Central Himalayas. Comparative Studies of South Asia, Africa and the Middle East,
35(2), 246-262. https://doi.org/10.1215/1089201x-3139024

Gowda, V. D., M. M. Shankare. (2021). Slum Re-development, Differentiated Resettlement, and
Transit Camp: The Kathputli Colony Rehabilitation Project in Delhi 1 1In
Urban Resettlements in the Global South. Routledge.

Gupta, M., & Gupta, R. (2017). Demand for Rental Housing: Evidence from Slum Settlements in Delhi.
Urbanisation, 2(1), 9-27.

Gupta, N. (1981). Delhi between two empires, 1803-1931: Society, government and urban growth.
Oxford University Press; WorldCat.

Gupta, U., & Kumar, N. (2024). Feathers, folklore, and eco-literacy: Stories ascribe cultural keystone
status to avian scavengers in South Asian cities. Ornithological Applications, duae056.
https://doi.org/10.1093/ornithapp/duae056

Hassell, J. M., Begon, M., Ward, M. J., & Févre, E. M. (2017). Urbanization and disease emergence:
Dynamics at the wildlife—livestock—human interface. Trends in Ecology & Evolution, 32(1),
Acrticle 1.

Hinchliffe, S., Kearnes, M. B., Degen, M., & Whatmore, S. (2005). Urban wild things: A cosmopolitical
experiment. Environment and Planning D: Society and Space, 23(5), Article 5.
https://doi.org/10.1068/d351t

Hinchliffe, S., & Whatmore, S. (2006). Living cities: Towards a politics of conviviality. Science as
Culture, 15(2), 123-138. https://doi.org/10.1080/09505430600707988

Holt, R. D. (2008). Theoretical Perspectives on Resource Pulses. Ecology, 89(3), 671-681.
https://doi.org/10.1890/07-0348.1

Hunold, C., & Mazuchowski, M. (2020). Human-Wildlife Coexistence in Urban Wildlife Management:
Insights from Nonlethal Predator Management and Rodenticide Bans. Animals, 10(11), Article
11. https://doi.org/10.3390/ani10111983

Hussain, S. T., & Baumann, C. (2024). The human side of biodiversity: Coevolution of the human
niche, palaeo-synanthropy and ecosystem complexity in the deep human past. Philosophical
Transactions of the Royal Society B: Biological Sciences, 379(1902), 20230021.
https://doi.org/10.1098/rsth.2023.0021

India Legal. (2022, April 3). Supreme Court stays Delhi High Court order on feeding of community
dogs. https://indialegallive.com/constitutional-law-news/supreme-court-news/supreme-court-
delhi-high-court-dogs/

Jackson, C. R., Groom, R. J., Jordan, N. R., & McNutt, J. W. (2017). The effect of relatedness and pack
size on territory overlap in African wild dogs. Movement Ecology, 5(1), 10.
https://doi.org/10.1186/s40462-017-0099-8

John, D., Royal, A., & Bharti, O. (2021). Burden of illness of dog-mediated rabies in India: A systematic
review. Clinical Epidemiology and Global Health, 12, 100804.
https://doi.org/10.1016/j.cegh.2021.100804

Jones, D. N., & Thomas, L. K. (1999). Attacks on humans by Australian magpies: Management of an
extreme suburban human-wildlife conflict. Wildlife Society Bulletin, 473-478.

Jordan, N. R., Smith, B. P., Appleby, R. G., van Eeden, L. M., & Webster, H. S. (2020). Addressing
inequality and intolerance in human-wildlife coexistence. Conservation Biology, 34(4), 803—
810. https://doi.org/10.1111/cobi.13471

Katlam, G., Prasad, S., Aggarwal, M., & Kumar, R. (2018). Trash on the menu. Current Science,
115(12), 2322-2326. JSTOR.

Kokko, H., & Sutherland, W. J. (2001). Ecological traps in changing environments: Ecological and
evolutionary consequences of a behaviourally mediated Allee effect. Evolutionary Ecology
Research, 3, 603-610.


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Kumar, N. (2023). Ecological impacts of poultry waste on urban raptors: Conflicts, diseases, and
climate change implications amidst pandemic threats (p. 2023.07.13.546415). bioRXxiv.
https://doi.org/10.1101/2023.07.13.546415

Kumar, N. (2025). Assessing “Monkey see, Monkey do” approaches: Imitation games involving langur
call mimics and human-macaque coexistence arms race - Thinkpaws Sustainability Research
Foundation. https://thinkpaws.org/assessing-monkey-see-monkey-do-approaches-imitation-
games-involving-langur-call-mimics-and-human-macaque-coexistence-arms-race/

Kumar, N., Gupta, U., Jhala, Y. V., Qureshi, Q., Gosler, A. G., & Sergio, F. (2018a). Habitat selection
by an avian top predator in the tropical megacity of Delhi: Human activities and socio-religious
practices as  prey-facilitating  tools.  Urban  Ecosystems, 21(2), 339-349.
https://doi.org/10.1007/s11252-017-0716-8

Kumar, N., Gupta, U., Jhala, Y. V., Qureshi, Q., Gosler, A. G., & Sergio, F. (2020). GPS-telemetry
unveils the regular high-elevation crossing of the Himalayas by a migratory raptor: Implications
for definition of a “Central Asian Flyway.” Scientific Reports, 10(1), Article 1.
https://doi.org/10.1038/s41598-020-72970-z

Kumar, N., Gupta, U., Malhotra, H., Jhala, Y. V., Qureshi, Q., Gosler, A. G., & Sergio, F. (2019b). The
population density of an urban raptor is inextricably tied to human cultural practices.
Proceedings of the Royal Society B: Biological Sciences, 286(1900), 20182932.
https://doi.org/10.1098/rsph.2018.2932

Kumar, N., Jhala, Y. V., Qureshi, Q., Gosler, A. G., & Sergio, F. (2019a). Human-attacks by an urban
raptor are tied to human subsidies and religious practices. Scientific Reports, 9(1), Article 1.
https://doi.org/10.1038/s41598-019-38662-z

Kumar, N., Mohan, D., Jhala, Y. V., Qureshi, Q., & Sergio, F. (2014). Density, laying date, breeding
success and diet of Black Kites Milvus migrans govinda in the city of Delhi (India). Bird Study,
61(1), 1-8. https://doi.org/10.1080/00063657.2013.876972

Kumar, N., Singh, A., & Harriss-White, B. (2019c). Urban waste and the human-animal interface in
Delhi. Economic and Political Weekly, 54(47), Article 47.

Kumar, S., Smith, S. R., Fowler, G., Velis, C., Kumar, S. J., Arya, S., Rena, null, Kumar, R., &
Cheeseman, C. (2017). Challenges and opportunities associated with waste management in
India. Royal Society Open Science, 4(3), 160764. https://doi.org/10.1098/rs0s.160764

Lim, H. C., & Sodhi, N. S. (2004). Responses of avian guilds to urbanisation in a tropical city.
Landscape and Urban Planning, 66(4), Article 4. https://doi.org/10.1016/S0169-
2046(03)00111-7

Lin, B. B., Ossola, A., Alberti, M., Andersson, E., Bai, X., Dobbs, C., ElImqvist, T., Evans, K. L.,
Frantzeskaki, N., Fuller, R. A., Gaston, K. J., Haase, D., Jim, C. Y., Konijnendijk, C., Nagendra,
H., Niemeld, J., McPhearson, T., Moomaw, W. R., Parnell, S., ... Tan, P. Y. (2021). Integrating
solutions to adapt cities for climate change. The Lancet Planetary Health, 5(7), e479—e486.
https://doi.org/10.1016/S2542-5196(21)00135-2

Livestock Census of India. (2019). All India Report. Ministry of Fisheries, Animal Husbandry and
Dairying. Government of India.
http://dahd.gov.in/sites/default/filess/20th%20L ivestock%20census-
2019%20Al1%20India%20Report_0.pdf

Lloyd-Smith, J. O., George, D., Pepin, K. M., Pitzer, V. E., Pulliam, J. R. C., Dobson, A. P., Hudson,
P. J., & Grenfell, B. T. (2009). Epidemic dynamics at the human-animal interface. Science,
326(5958), Article 5958.

Luniak, M. (2004). Synurbization—Adaptation of animal wildlife to urban development.

Majumder, S. S., Bhadra, A., Ghosh, A., Mitra, S., Bhattacharjee, D., Chatterjee, J., Nandi, A. K., &
Bhadra, A. (2014). To be or not to be social: Foraging associations of free-ranging dogs in an
urban ecosystem. Acta Ethologica, 17(1), 1-8. https://doi.org/10.1007/s10211-013-0158-0

Majumder, S. S., Chatterjee, A., & Bhadra, A. (2014). A dog’s day with humans — time activity budget
of free-ranging dogs in India. Current Science, 106(6), 874-878.

Mukherjee, N., Hugé, J., Sutherland, W. J., McNeill, J., Van Opstal, M., Dahdouh-Guebas, F., &
Koedam, N. (2015). The Delphi technique in ecology and biological conservation: Applications


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

and guidelines. Methods in Ecology and Evolution, 6(9), 1097-11009.
https://doi.org/10.1111/2041-210X.12387

Nagendra, H., Sudhira, H. S., Katti, M., Teng6, M., & Schewenius, M. (2014). Urbanization and its
impacts on land use, biodiversity and ecosystems in India. Interdisciplina, 2(2), Article 2.

Narayanan, Y. (2017). Street dogs at the intersection of colonialism and informality:‘Subaltern
animism’as a posthuman critique of Indian cities. Environment and Planning D: Society and
Space, 35(3), Article 3.

Nyhus, P. J. (2016). Human-Wildlife Conflict and Coexistence. Annual Review of Environment and
Resources, 41(1), 143-171. https://doi.org/10.1146/annurev-environ-110615-085634

Nichols, J. D., Hines, J. E., Sauer, J. R., Fallon, F. W., Fallon, J. E., & Heglund, P. J. (2000). A double-
observer approach for estimating detection probability and abundance from point counts. The
Auk, 117(2), 393-408.

Oro, D., Genovart, M., Tavecchia, G., Fowler, M. S., & Martinez-Abrain, A. (2013). Ecological and
evolutionary implications of food subsidies from humans. Ecology Letters, 16(12), 1501-1514.
https://doi.org/10.1111/ele.12187

Oxford Sparks. (2025). Beyond Boundaries. Oxford Sparks.
https://www.oxfordsparks.ox.ac.uk/beyond-boundaries/

Paul, S., & Nagendra, H. (2015). Vegetation change and fragmentation in the mega city of Delhi:
Mapping 25 years of change. Applied Geography, 58, 153-166.

Pérez-Espinosa, H., Reyes-Meza, V., Aguilar-Benitez, E., & Sanzén-Rosas, Y. M. (2018). Automatic
individual dog recognition based on the acoustic properties of its barks. Journal of Intelligent
& Fuzzy Systems, 34(5), 3273-3280. https://doi.org/10.3233/JIFS-169509

Philo, C. (1995). Animals, geography, and the city: Notes on inclusions and exclusions. Environment
and Planning D: Society and Space, 13(6), Article 6. https://doi.org/10.1068/d130655

Pinault, D. (2008). Notes from the fortune-telling parrot: Islam and the struggle for religious pluralism
in Pakistan / David Pinault. Equinox Pub.

Pocheville, A. (2015). The Ecological Niche: History and Recent Controversies. In T. Heams, P.
Huneman, G. Lecointre, & M. Silberstein (Eds.), Handbook of Evolutionary Thinking in the
Sciences (pp. 547-586). Springer Netherlands. https://doi.org/10.1007/978-94-017-9014-7_26

Priston, N. E. C., & McLennan, M. R. (2013). Managing Humans, Managing Macaques: Human—
Macaque Conflict in Asia and Africa. In S. Radhakrishna, M. A. Huffman, & A. Sinha (Eds.),
The Macaqgue Connection: Cooperation and Conflict between Humans and Macaques (pp.
225-250). Springer. https://doi.org/10.1007/978-1-4614-3967-7_14

Radhakrishna, S., Huffman, M. A., & Sinha, A. (2012). The Macaque Connection: Cooperation and
Conflict between Humans and Macaques. Springer Science & Business Media.

Reese, J. (2005). Dogs and Dog Control in Developing Countries. State of the Animals 2005.
https://www.wellbeingintlstudiesrepository.org/sota_2005/6

Regos, A., Tapia, L., Gil-Carrera, A., & Dominguez, J. (2021). Caution Is Needed When Using Niche
Models to Infer Changes in Species Abundance: The Case of Two Sympatric Raptor
Populations. Animals, 11(7), Article 7. https://doi.org/10.3390/ani11072020

Reporter, S. (2021, December 21). 5,000 people attacked by dogs every day in Delhi: AAP. The Hindu.
https://www.thehindu.com/news/cities/Delhi/5000-people-attacked-by-dogs-every-day-in-
delhi-aap/article38007921.ece

Republic Day 2024 Indian Air Force Uses Meat to Prevent Bird Strikes During Flypast. Here’s Why.
(2024, January 25). Republic World. https://www.republicworld.com/defence/indian-armed-
forces/republic-day-2024-indian-air-force-uses-meat-to-prevent-bird-strikes-during-flypast-
here-s-why

Rittem, S., Plangsangmas, T., & Ruegg, S. R. (2024). Ecosystem health appears neglected in the
management of the human-macaque interface: A systematic review. One Health, 19, 100875.
https://doi.org/10.1016/j.0nehlt.2024.100875

Ross, C., Srivastava, A., & Pirta, R. S. (1993). Human influences on the population density of hanuman
langurs Presbytis entellus and rhesus macaques Macaca mulatta in Shimla, India. Biological
Conservation, 65(2), 159-163. https://doi.org/10.1016/0006-3207(93)90445-7


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Santini, L., Gonzalez-Suarez, M., Russo, D., Gonzalez-Voyer, A., von Hardenberg, A., & Ancillotto,
L. (2019). One strategy does not fit all: Determinants of urban adaptation in mammals. Ecology
Letters, 22(2), 365-376. https://doi.org/10.1111/ele.13199

Sciences, P., Nunnery, T., & Lodge, T. (2011). What makes an urban bird? 32-44.
https://doi.org/10.1111/j.1365-2486.2010.02247.x

Sharma, B. (2023). THE ECOLOGY OF CANINE COMPANIONSHIP IN DELHI [M.Sc. Thesis].
CHAUDHARY CHARAN SINGH UNIVERSITY.

Shukla, S. (2025, May 27). Delhi High Court Directs Govt To Frame Policy For Stray Dog
Rehabilitation. https://www.verdictum.in/court-updates/high-courts/delhi-high-court/pratima-
devi-v-municipal-corporation-of-delhi-1578928

Silk, M. J., Cant, M. A., Cafazzo, S., Natoli, E., & McDonald, R. A. (2019). Elevated aggression is
associated with uncertainty in a network of dog dominance interactions. Proceedings of the
Royal Society B, 286(1906), Article 1906.

Silk, M. J., Croft, D. P., Delahay, R. J., Hodgson, D. J., Boots, M., Weber, N., & McDonald, R. A.
(2017). Using social network measures in wildlife disease ecology, epidemiology, and
management. BioScience, 67(3), Article 3.

Sodhi, N. S. (2002). Competition in the air: Birds versus aircraft. The Auk, 119(3), Article 3.

Soga, M., & Gaston, K. J. (2020). The ecology of human-nature interactions. Proceedings of the Royal
Society B, 287(1918), Article 1918.

Soulsbury, C. D., & White, P. C. L. (2016). Human-wildlife interactions in urban areas: A review of
conflicts, benefits and opportunities. Wildlife Research, 42(7), Article 7.

Srinivasan, K. (2013). The biopolitics of animal being and welfare: Dog control and care in the UK and
India. Transactions of the Institute of British Geographers, 38(1), Article 1.
https://doi.org/10.1111/j.1475-5661.2012.00501.x

Sueur, C., & Huffman, M. A. (2024). Co-cultures: Exploring interspecies culture among humans and
other  animals.  Trends in Ecology &  Evolution,  39(9), 821-829.
https://doi.org/10.1016/j.tree.2024.05.011

Supreme Court of India (2025) Suo moto writ petition(civil) no(s). 5 of 2025, in response to the petition
titled: City hounded by strays, kids pay price. Link:
https://api.sci.gov.in/supremecourt/2025/41706/41706_2025_3 1501 63567_Judgement 22-
Aug-2025.pdf. Accessed on 31.10.2025

Tella, J. L., Hernandez-Brito, D., Blanco, G., & Hiraldo, F. (2020). Urban Sprawl, Food Subsidies and
Power Lines: An Ecological Trap for Large Frugivorous Bats in Sri Lanka? Diversity, 12(3),
Acrticle 3. https://doi.org/10.3390/d12030094

Thangaraj, J. W. V., Krishna, N. S., Devika, S., Egambaram, S., Dhanapal, S. R., Khan, S. A,
Srivastava, A. K., Mishra, A., Shrinivasa, B., Gour, D., Madhukar, M., Verma, N., Sharma, P.,
Soni, R. K., Ramasamy, S., Mohandas, S., Baidya, S., Rehman, T., Yeldandi, V. V., ...
Arumugam, S. (2025). Estimates of the burden of human rabies deaths and animal bites in India,
2022-23: A community-based cross-sectional survey and probability decision-tree modelling
study. The Lancet Infectious Diseases, 25(1), 126-134. https://doi.org/10.1016/S1473-
3099(24)00490-0

Tiwari, H. K., Vanak, A. T., O’Dea, M., & Robertson, I. D. (2018). Knowledge, attitudes and practices
towards dog-bite related rabies in para-medical staff at rural primary health centres in Baramati,
western India. PloS One, 13(11), Article 11.

Torres, D. F., Oliveira, E. S., & Alves, R. R. N. (2018). Conflicts Between Humans and Terrestrial
Vertebrates: A Global Review. Tropical Conservation Science, 11, 1940082918794084.
https://doi.org/10.1177/1940082918794084

United Nations Population Division, D. of E. and S. A. (2018). World urbanization prospects: The
2018 revision, online edition. Department of Economic and Social Affairs PD New York, NY.

UNO. (2018). World Urbanization Prospects—Population  Division—United  Nations.
https://population.un.org/wup/Publications/

Vanak, A. T. (2017). Why does rabies still plague India in the 21st century? India Alliance Newsletter,
14, Article 14.



https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://api.sci.gov.in/supremecourt/2025/41706/41706_2025_3_1501_63567_Judgement_22-Aug-2025.pdf
https://api.sci.gov.in/supremecourt/2025/41706/41706_2025_3_1501_63567_Judgement_22-Aug-2025.pdf
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

Vanak, A. T., & Gompper, M. E. (2009). Dogs Canis familiaris as carnivores: Their role and function
in intraguild competition. Mammal Review, 39(4).

West, E. H., & Jones, H. H. (2022). Human food subsidies drive individual specialization and
intrapopulation dietary differences in a generalist predator. Ecosphere, 13(9), e4246.
https://doi.org/10.1002/ecs2.4246

Wilcox, K. A., Wagner, M. A., & Reynolds, J. D. (2021). Salmon subsidies predict territory size and
habitat selection of an avian insectivore. PLOS ONE, 16(7), e0254314.
https://doi.org/10.1371/journal.pone.0254314

Wong, B. B. M., & Candolin, U. (2015). Behavioral responses to changing environments. Behavioral
Ecology, 26(3), 665-673. https://doi.org/10.1093/beheco/aru183

Wu, S., Blanchard, T., Meschke, E., Aslin, R. N., Hayden, B. Y., & Kidd, C. (2022). Macaques
preferentially attend to intermediately surprising information. Biology Letters, 18(7),
20220144. https://doi.org/10.1098/rsbl.2022.0144

Xu, Y., Gong, P., Wielstra, B., & Si, Y. (2016). Southward autumn migration of waterfowl facilitates
cross-continental transmission of the highly pathogenic avian influenza H5N1 virus. Scientific
Reports, 6(1), Article 1. https://doi.org/10.1038/srep30262


https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij
https://www.zotero.org/google-docs/?Qzi2Ij

