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Executive summary

The Brihanmumbai Municipal Corporation (BMC) partnered with Humane Society International/india
(HSl/India) in 2022-23 to conduct a baseline survey of stray dogs in Mumbai City and Suburbs. This collaboration
was made possible through an agreement and approval from the Administrator, Standing Committee
Resolution. Humane Society International/India (HSl/India) is a non-profit organization dedicated to protecting
animals through hands-on programs, policy change initiatives and education and awareness campaigns, guided
by data-driven approaches, ensuring effective and impactful solutions for animal welfare.

In 2014, Humane Society International/india (HSI/India) conducted a baseline street dog survey in Mumbai,
estimating a population of 95,172 dogs, or approximately 10.54 dogs per km. A decade later, a follow-up survey
was carried out to evaluate the trends and the impact of the Animal Birth Control (ABC) programs. The 2024
survey estimated the dog population at 90,757 roaming across Mumbai (BMC Area). Approximately 930 km of
Mumbai’s streets were surveyed, which translates to about 8.01 dogs per km where as in the slums, we found
224 dogs per one kilometre square area in 2024. Despite the growth in the human population, we have
observed reduction of 21.8% and 27.4% in dog density in streets and slums respectively across the Mumbai
area over the past ten years.

While dog density decreased by 31.6% across 19 of the wards, there were some exceptions. In four wards
(Wards E, N, RS, and T), dog density increased by 19.9% and in Ward D, the density remained stable. The overall
sterilization rate was 62.9%, with females having a slightly lower rate of 61.7%. The proportion of lactating
females dropped to 7.1%, yet the number of pups rose to 4.3%. Despite a general decrease, the increase in dog
density in four wards could be due and migration of dogs from outside Mumbai specially in bordering wards RS
and Ward T or dog migration between the wards or due to human interactions such as feeding might influence
these figures by boosting pup survival rates and impacting sterilization effectiveness. Although we are assuming
multiple influencing factors, further research is needed to substantiate or refute these hypotheses.

Additionally, since their first recording in 1997, dog-related complaints and bite incidents have generally
declined, according to data from the BMC. Nevertheless, there was an uptick in both complaints and incidents
following the pandemic in 2022. The data indicates that dog-related complaints peak during the monsoon
season of July and August, a period coinciding with the breeding season when dogs tend to be more territorial
and aggressive. Despite the mating season, reports of dog bites decrease during the July and August months
but increase during the late winter and spring, indicating a relationship between bite cases and the whelping
season over the mating season.

The analysis of complaints and bites suggests a clear seasonal pattern that aligns with canine behaviour,
although annual fluctuations indicate that various factors influence the timing and frequency of these incidents.
The number of complaints has reduced by about fourfold by 2018 compared to 1994, although we are seeing
some increase in recent years. This comprehensive survey not only provides insights into the effectiveness of
ongoing ABC efforts but also highlights the need for targeted strategies to manage the free-roaming dog
population more effectively in Mumbai.

Brihanmumbai Municipal Corporation
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About Humane Society International/India

Humane Society International/India (HSI/India) is a not-for-profit animal protection organization which
works for the protection of animals through hands on programs, policy change and education. We are proud
to be associated with Humane Society International, of which we are an affiliate. Humane Society International
(HSI), the global arm of The Humane Society of the United States (HSUS), has worked with government
agencies and local groups around the world for about two decades to safeguard public health through street
dog sterilization and vaccination programmes. HSl/India has collected and analysed data in towns and cities
across India and has the capacity and experience to advise national and local government authorities on the
humane and effective management of both street and controlled (pet) dogs. Our programmes across the world
have shown that it is necessary to generate reliable estimates of the dog population size and understand the
human-dog relationship to create sustainable programmes. Recently, HSl/India has successfully carried out
baseline dog surveys in several cities in Gujarat, including Ahmedabad, Gandhinagar, Vadodara and Jamnagar,
several towns in Uttarakhand, including Dehradun, as well as other cities in India, e.g., Mumbai, South Delhi,

Ranchi, Jamshedpur (Jharkhand), Kodaikanal and Dindigul (Tamil Nadu).

Brihanmumbai Municipal Corporation 4
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Brihanmumbai Municipal Corporation’s (BMC) Efforts to
Control Stray Dog Population

The Brihanmumbai Municipal Corporation (BMC) has launched a comprehensive initiative to control the stray
dog population in Mumbai. As part of this effort, the BMC’s Veterinary Health Department has conducted a
thorough survey of stray dogs across the city.

Stray Dog Survey

The stray dog survey was conducted in 2024 to gather accurate data on the number of stray dogs in Mumbai,
their distribution, and their health status. This data will enable the BMC to develop effective strategies for
population control and animal welfare.

Dog Population Control Measures
The BMC’s population control measures are focused on humane and sustainable methods, including:

1. Animal Birth Control (ABC) Program: The BMC is implementing a large-scale ABC program, which
involves sterilizing stray dogs to prevent unwanted breeding, in collaboration with 10 animal welfare
organizations. This collaboration with animal welfare organizations to implement its stray dog
population control measures aims to leverage the expertise and resources of these organizations to
achieve a common goal.

2. Anti-Rabies Vaccination: The BMC is conducting annual mass anti-rabies vaccination drives to
immunize stray dogs against rabies.

3. Rehabilitation: The BMC is working with animal welfare organizations to rehabilitate sick and injured
stray dogs.

4. Independent Veterinary Department: Established in 2018, BMC’s Veterinary Health Department has
Senior Veterinary Officers, Veterinary Officers, Dog Control Officer and staff dedicated towards the
effective implementation of this initiative.

5. Collaboration with stray dog feeders and caretakers: The department has been in close contact with
feeders and caretakers to help maximum sterilizations.

Objectives
The BMC’s stray dog population control measures aim to:

1 Reduce the number of stray dogs in Mumbai.

9 Prevent the spread of rabies and other diseases.

1 Improve animal welfare and promote compassion towards stray animals.
1 Enhance public health and safety.

The BMC’s initiative to control the stray dog population in Mumbai is a significant step towards promoting
animal welfare, public health, and safety. By conducting a comprehensive survey and implementing humane
population control measures, the BMC aims to create a more compassionate and sustainable urban ecosystem.

Brihanmumbai Municipal Corporation
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Introduction

In India, the ABC Rules 2001, (amended in 2010, 2023) marked a significant shift in the approach to street dog
welfare, mandating sterilization as the only permissible method for managing street dog populations. This
legislation was a response to the historical use of non-humane methods for controlling street dog populations,
which included culling through poisoning and other lethal methods. Prior to these reforms, cities like Chennai
and Jaipur saw early initiatives by organizations like Blue Cross of India and Help in Suffering, which began
sterilization and vaccination programs in the mid-1990s.

In urban India, the prevalence of street dogs was traditionally attributed to their scavenging from leftover
garbage. However, recent studies suggest that a more significant factor is the direct provision of food by people
and households. It appears that garbage and leftovers do not provide sufficient nutritional value to sustain such
large populations of street dogs in urban areas. This interaction fosters a complex ecosystem where dogs are
in close contact with human populations, leading to various public health concerns. Aggressive behaviors in
dogs are often triggered by territorial instincts, which can escalate into dangerous encounters involving
chasing, aggression, and biting, especially when dogs face unfamiliar individuals. Additionally, the dynamics of
this interaction are further complicated by seasonal breeding patterns, which are associated with increases in
dog bite incidents, adding another layer of complexity to managing these populations.

India faces a substantial challenge with its free-roaming dog population, estimated at 62.1 million street dogs
and 13.9 million owned dogs that frequently roam (WellBeing International, 2022). The country reports about
17.4 million dog bites annually (Gongal & Wright, 2011), contributing significantly to its public health challenges.
Dogs living on the streets, whether owned or unowned, are typically unsupervised and contribute to India’s high
rabies burden, which accounts for one-third of global rabies cases in humans. Rabies remains endemic, with
18,000-20,000 human cases annually, primarily transmitted through dog bites. Beyond rabies, dogs can also
transmit other zoonoses like visceral leishmaniasis, echinococcosis, and toxocariasis, posing further risks to
public health.

The Brihanmumbai Municipal Corporation (BMC) has been one of the pioneers in humane street dog
population management in India, adopting sterilization as its primary strategy since 1994. By December 2023,
BMC had successfully sterilized 403,374 dogs, demonstrating its commitment to humanely managing the free-
roaming dog population. About eight to ten NGOs actively participates in the street dog sterilization program,
each contributing in varying capacities and with differing levels of resources. From 2014 to 2023, these
organizations collectively achieved the sterilization of 148,084 dogs, with the annual figures reaching a peak of
24,290 in 2017 and a low of 6,414 in 2015, averaging 14,808 sterilizations per year over the decade. This recent
effort, however, represents a decrease from the period between 2008 and 2013, during which a total of 122,120
dogs were sterilized. The earlier period saw a significantly higher annual average of 26,016 sterilizations per
year, with the highest single-year total reaching 36,990 in 2009 and the lowest at 9,722 in 2013.

In January 2014, Humane Society International/India conducted its first comprehensive survey of the street dog
population in Mumbai with the support from BMC. The results from this survey estimated a roaming dog
population of 66,087 on the streets and 29,085 in the slum areas, for a combined total of 95,172 dogs. Over
914 km of street length were surveyed with repetition of pre-defined randomly drawn survey routes on Google
maps, averaging 10.54 dogs per km. Additionally, survival estimates were generated from clinic sterilization
data, and a sight-resight experiment provided a detectability of street dogs of 0.4, indicating the probability
that aroaming dog would be seen during morning surveys. A decade later, in January 2024, HSI/India conducted
its second survey to assess current trends and evaluate the ongoing ABC and dog welfare activities in Mumbai.
This survey aims to compare and analyze the developments in street dog population management over the past
ten years, informing future strategies and initiatives for improving urban animal welfare.

Brihanmumbai Municipal Corporation



ADMINISTRATIVE AND DEMOGRAPHIC PROFILE OF BRIHANMUMBAI MUNICIPAL

CORPORATION (BMC):

The Brihanmumbai Municipal Corporation (BMC) serves as the primary governing body for Mumbai, the capital
city of Maharashtra. Mumbai is recognized as one of India’s most densely populated cities, undergoing rapid
developmental transformations. It is administratively divided into 24 wards, which are grouped into seven zones
to facilitate efficient urban management and address the diverse needs of its expansive population.
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SURVEY OBJECTIVES:

Historical census data from 2011
recorded Mumbai’s population at
12,442,373, Due to the absence of
more recent census data, the
population for 2023 is estimated at
21,297,000 using online resources.
This projection indicates
considerable growth, highlighting
the ongoing urban expansion and
the increasing complexities of
municipal  administration.  The
boundary remained same for BMC
for last ten years, but human
population grew about 11% as per
the population growth estimates.

BMC is notable for being India’s
richest municipal corporation, with
an annual budget that exceeds that
of several smaller states within the
country. Established by the Bombay
Municipal Corporation Act of 1888,
BMC’s  responsibilities  extend
beyond civic administration to
include the management of civic
infrastructure and various
suburban areas. The corporation’s
commitment to improving
Mumbai’s infrastructure is crucial
for sustaining Mumbai’s dynamic
growth and addressing the
challenges posed by such a densely
populated urban environment.

Figure 1. ArcGIS Map of BMC
Administrative Wards - Division of
BMC Wards

1. Determine the Current Population of Free Roaming Dogs in Mumbai: To estimate the number of
free roaming dogs across Mumbai, providing updated data to assess changes since the 2014 survey.

Brihanmumbai Municipal Corporation
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2. Measure Dog Density and Demographic Changes: To calculate current dog density per km of road
and analyze shifts in demographic ratios such as male-to-female dog ratios and dogs per 100 humans,
offering insights into changes in dog ecology and demographics over the last decade.

3. Assess the Impact of Sterilization Programs in Each Ward: To determine the sterilization rates
achieved in each ward of BMC since the last survey and evaluate their effectiveness in controlling the
dog population.

4. Analyze the Effects of Sterilization on Reproductive Dynamics: To estimate how sterilization efforts
have influenced the reproductive dynamics of the street dog population, focusing on changes in
breeding patterns and population growth.

5. Compare Changes Over Time with 2014 Baseline Data: To conduct a longitudinal analysis by
comparing the current survey results with those from the 2014 baseline to identify trends, measure
progress, and assess the impact of interventions over the past ten years.

6. Evaluate Street Dog Welfare Indicators: To record and analyze street dog welfare based on body
condition scores and skin conditions as proxy measures of general health and well-being.

7. Provide Recommendations for Future Sterilization Strategies: Based on the analysis of impact
indicators and survey findings, to make informed recommendations aimed at enhancing the
effectiveness of BMC’s ongoing sterilization program.

Survey Design, Methods, and Protocols An unbiased survey design was retained for the BMC survey by
reutilizing the transect routes established in all 24 wards during the 2014 survey. This approach ensures
continuity and comparability of data over time. A comprehensive database was maintained to store and process
the collected data efficiently. These established routes, also referred to as index or standard routes, were
originally drawn in Google Maps along residential roads and highways, avoiding expressways where dogs tend
to be less frequent.

Survey routes, averaging 20-30 km in distance, were drawn using the “draw a line along roads” option in Google
Maps. This tool accounts for one-way systems, allowing the route to be easily navigated using the Maps app on
a GPS-enabled mobile phone synchronized with the Google account used for the survey. Routes are marked
with a starting (Flag) and endpoint (House) for clarity. For accessibility, the routes were saved as KML files and
stored in Google My Places, accessible from smartphones both online and offline.

The survey was conducted early in the morning, starting at dawn. The survey team comprised a driver and an
observer on a motorcycle. The observer, seated on the pillion, used Google Maps to guide the driver along the
predetermined route, maintaining an average speed of about 10-15 km/hr. Concurrently, the observer utilized
the OSM Tracker app (Figure 2 & 3 below), which was adapted specifically for the survey, enabling the observer
to efficiently record sighted dogs and collect detailed information about each. Categories recorded included
sterilized female, unsterilized female, lactating female, sterilized male, unsterilized male, and unknown adult
dogs. Pups were also noted, defined as dogs too young to be sterilized, though their sex was not recorded.

Welfare indicators such as skin problems and body condition scores (BCS1 to BCS5) were also recorded
alongside the GPS coordinates of each sighted dog. OSM Tracker provided a track record of all sighted dogs
and their specifics along the route followed during the survey. Each route was surveyed at least twice to
estimate the day-to-day variance in dog count and composition along the routes.

Brihanmumbai Municipal Corporation 1
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Figure 2 & 3: OSM Tracker Application Layout - Dog Type Recording Screen (left) & Welfare Detail Recording
Screen (right).

After completion of the survey, the recorded data was uploaded to a database, where the recorded dogs could
be displayed along the survey-route, as each record is geo-tagged at the time of data collection. The
visualization of encountered dogs provided a straightforward summary of the data. The routes are archived,
and the average survey speed and protocol are documented to ensure that the survey can be repeated annually
to monitor changes in the roaming dog population.

The slum area survey mirrored the 2014 survey design, covering four distinct locations: Dharavi, Bhatia Nagar,
Raval Pada (Wadala East), and Jogeshwari East (Southeast of Mahakali Caves Road). Before the survey, we
mapped each location’s boundaries using Google Maps. Without predefined routes and street lengths in the
slums, surveyors navigated all accessible passageways. They conducted dog counts in both narrow and wide
passages throughout the slum areas. We used the OSM Tracker to track dogs and My Tracker to record routes.
Surveyors documented specific details for each dog, including Female, Female Sterile, Lactating Female, Male,
Male Sterile, Pups, Unknown Adults, Body Condition Score (C1 or C2), and Visible Skin Conditions.

DATA METRICS

Data gathered during transect surveys were employed to generate essential metrics that support the objectives
of this project. These metrics are structured to provide a comprehensive assessment of the dog population
and its dynamics within the BMC:

1 Index of Dog Density: This metric, calculated by dividing the total number of dogs sighted by the
length of the transect, is expressed as “dogs per km.” It serves as an indicator of the underlying dog
density, which is crucial for analyzing spatial patterns and temporal changes in the dog population.

1 Dog Composition: Each dog sighted was categorized based on several criteria, including sterilization
status (sterilized or unsterilized), reproductive status (lactating females, for instance), and age
(puppies under 6 months and adults). This classification helps in understanding the demographic
structure and reproductive dynamics of the street dog population.

Brihanmumbai Municipal Corporation 12



1 Observations of Collared Dogs: Dogs wearing collars were specifically noted to assess the level of
human-animal bonding. A collar often indicates recognition by people, suggesting that the dog, while
free roaming, is known or owned by someone and lives on the street. This helps to differentiate
between truly stray dogs and those that have some level of care from the community.

1 Health and Welfare Indicators: The health status of each dog was evaluated using a simplified
veterinary scale from C1 to C5, where C1 indicates malnourished and C5 indicates over-nourished.
Additionally, visible skin conditions, such as mange, were recorded to assess the overall welfare and
health risks associated with the street dog population.

These metrics are designed to provide a detailed snapshot of the street dog population, enabling the BMC
survey team to assess changes since the 2014 survey accurately. This data is vital for planning effective
management strategies and interventions to improve the welfare and control of the street dog population in
Mumbai. The Table 1, below is about the ward-wise street length and survey coverage statistics, illustrating the
extent of survey tracks within each ward’s total road network.

Table 1 - Ward-wise Street Length and Survey Coverage

Ward Total Street Length (km Survey Track Length| %Ward Street Length
(km) Covered

A 74.76 21.7 29%
B 44.32 8.7 20%
C 33.28 14.9 45%
D 80.08 11.7 15%
E 60.08 15.1 25%
GS 61.08 14.5 24%
FS 70.8 17.3 24%
GN 75.6 16.3 22%
FN 91.16 25.3 28%
HW 85.84 20.1 23%
HE 82.8 22.2 27%
KW 175.6 24.7 14%
KE 158.76 27 17%
L 114.04 26.5 23%
ME 115.84 29.2 25%
MW 112.48 28.3 25%
N 119.76 21.5 18%
S 160 25.1 16%
T 68.72 20.2 29%
PS 133.76 25.1 19%
PN 132.8 22.5 17%
RS 105.17 19.8 19%
RC 137.42 25.8 19%
RN 59.81 11.2 19%
Total 2353.96 494.7 21%

Street length and composition in each wards provide a detailed overview of the total street lengths and their
composition, categorized into residential areas and highways, across all 24 wards of the BMC (Table 1). It also
outlines the lengths and compositions of the survey tracks used during the street dog population survey,

Brihanmumbai Municipal Corporation
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consistent with the routes established in the 2014 survey. By comparing track lengths and their respective
environments, this table serves as a critical resource for understanding the geographic scope and context of
the data collected during the survey. The consistency in track selection from the previous survey ensures
comparability and accuracy in longitudinal data analysis.

Table 2 - Total street length and composition (residential vs highways) and track length and composition
by ward (same as 2014 survey)

% Residentiahrea | SurveyTrack % Reswl_entlaArea
Ward Total km Streetsin Survey
Streets km
Track
A 74.76 76 21.7 72
B 44.32 90 8.7 78
C 33.28 84 14.9 81
D 80.08 72 11.7 71
E 60.08 83 15.1 74
GS 61.08 70 14.5 70
FS 70.8 82 17.3 83
GN 75.6 71 16.3 69
FN 91.16 87 25.3 79
HW 85.84 82 20.1 74
HE 82.8 85 22.2 71
KW 175.6 76 24.7 72
KE 158.76 86 27 80
L 114.04 87 26.5 83
ME 115.84 88 29.2 84
MW 112.48 88 28.3 84
N 119.76 78 215 73
S 160 88 25.1 83
T 68.72 90 20.2 80
PS 133.76 87 25.1 82
PN 132.8 90 22.5 87
RS 105.17 90 19.8 81
RC 137.42 88 25.8 84
RN 59.81 86 11.2 88
Total 2353.96 494.7

Brihanmumbai Municipal Corporation
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Figure 4. Google map of Wad T-Survey route layout. The ward boundary is shown with blue colour lines; green
and pink colour lines are pre-defined routes for counting free roaming dogs. The flag icon indicates the start
point, whereas the police icon indicates the end point.

Google map displays the boundary of Ward T in BMC, delineated by blue color lines. The predefined routes for
counting free-roaming dogs are marked with green and pink lines, indicating residential and non-residential
areas of the survey tracks. A flag icon at each route’s starting point and a police icon at the end point help in
navigating and demarcating the survey paths clearly. This visual representation aids in understanding the spatial
planning and logistics of the street dog count survey conducted in this specific ward (Figure 4).
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Figure 5. Google Map of Ward T with survey track: Dogs counted during the 2024 survey, with dogs’ locations
shown with a combination of various colours to indicate their reproductive status, gender, and sterilization

status.

The above figure illustrates the survey route layout within Ward T, annotated with colored dog icons
representing different categories of dogs counted during the 2024 survey. Each color signifies a specific type:
blue icons for unsterilized male dogs, black for sterilized male dogs, green for sterilized female dogs, yellow for
unsterilized female dogs, red for lactating females, grey for dogs of unknown status, and icons with a P’ symbol
for pups. This visual tool effectively demonstrates the distribution and demographic composition of the street
dog population along the surveyed routes (Figure 5).

Findings
OVERVIEW

We conducted surveys in 24 wards in Mumbai, 930 km of the 2,354 km were covered during 2024 free-roaming
dog population survey. Our survey found a total of 9,064 dogs including 176 pups and 325 cats. Using street
dog sterilization data provided by BMC since 1994 and a population estimation method known as survival
estimates, we estimate the dog population in Mumbai to be 90,757. This represents a decrease from our 2014
survey, which estimated a population of 95,172 free-roaming dogs, with 9,825 dogs (9,628 excluding pups)
counted during the survey-on-survey routes. Our survey calculated a male-to-female ratio of 1.5 to 1 average
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across the wards. Of all dogs surveyed, 62.9% were sterilized ward-wise. During our 2024 survey, we observed
7.1% lactating females and 4.3% pups. Lactating females decreased in our 2024 survey by 2% (9.1% in 2014);
however, pups increased by 0.6% (3.7% in 2014). Cats were counted over 185 km of street length, with an
average of 0.36 cats per km. Dogs were counted over 930 km of street length, with an average of 8.01 dogs per
km. Slum dog counts were conducted later at the request of the BMC. Slum count showed a decrease in dog
population and sterilization rates for males and females. An estimated population of 21,094 dogs in the slums,
average of 5.2 dogs per km. Slum total sterilization rate was at 57.1% and we observed 4% lactating females
and 10% pups.

DOG POPULATION DEMOGRAPHY

Our initial dog survey back in 2014 allowed for the comparison of dog population estimates and the success of
sterilization efforts throughout Mumbai. We recorded the number of male and female dogs with ear notches
(sterilized), without ear notches (intact males and females), lactating females, and pups. Dog density (dogs per
km) and proportion of lactating females and pups are key indicators to measure ABC programs’ effectiveness.
Skin issues and body conditions were considered welfare indicators during counts. The long-term indicators
that we will use for comparison are female dog sterilization rates and the number of dogs per kilometer.

Our survey results suggested an overall decrease in the dog population among the wards. However, some wards
experienced an increase in dog populations. Comparison plots between the wards from 2014 and 2024
demonstrate the increase and decrease in street dog counts (Figure 6). We recorded an increase in total dog
populations in 4 wards: Ward E, N, RS, and T (Figure 7). An increase in dog populations could be the result of
immigration of dogs from outside Mumbai (adjoining geographical area, e.g., Thane), migration of dogs
between wards, pet abandonment, and, with the increase in human population and settlements, an increase in
more access to food and care by communities.
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Figure 6. Ward-wise total dog count comparison between years 2014 and 2024 in Mumbai, India. Blue bars
indicate the initial 2014 count. Orange bars indicate a decrease in total dog count, and red bars indicate an
increase in total dog count in each ward during the 2024 survey.
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Figure 7. ArcGIS map of Mumbai, India, during the 2024 dog count survey. The map shows which wards have
decreased in dog populations (green), remained stable (yellow), and increased in dog populations (red).

Our survey results indicate that while there is an overall decrease in the dog population ward-wise in Mumbai,
there are component issues. Table 3 displays the count results, extrapolation of total dogs roaming the streets,
and total population adjusted for detectability. During our 2024 street dog survey, our population estimate
indicated an overall decrease of dog density, but we did see an increase in intact males and females. Our 2014
survey found that 8.5% of males were intact and 5.8% of females were intact, with a total sterilization rate of
74.8% (77.1% males and 72.0% females; Figures 8 and 9). However, our 2024 survey found that 18.3% of males
were intact and 10.3% of females were intact, with a total sterilization rate of 62.9% (63.7% males and 61.7%
females; Figures 8 and 9). This is an increase of 9.8% of intact males and 4.5% of intact females, and a decrease
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of 11.9% total sterilization (13.4% males and 10.3% females). The ward-wise comparison for the 2024 survey
demonstrates that many wards decreased in sterilization rates compared to the 2014 survey (Table 4). The
survey recorded an average of 8.01 dogs per km of the approximately 930 km of street lengths (Figure 10). This
is a decrease from the 2014 survey, which had an average of 10.54 dogs per km (Figure 10). We estimate that
there is a 21.8% decrease in street dog populations ward-wise in Mumbai in 2024 compared to 2014 (Table 5).

2014 Mumb

Male Sterilized
19%

eet Dog Census

Femnale Intact
12%

Male Intact
15%
Lactating Females
6%

2024 Mumbai

Pups
2%

Female Sterilized
46%

7

eet Dog Census

Female Intact
15%

Male Sterilized
31%

Female Sterilized
30%

Male Intact
18%

Lactating Females

4%
Figure 8. Street dog population census from 2014 and 2024 in Mumbiai, India. Total dog count of 9,825 (2014)
and 9,064 (2024) individuals categorized based on male and female sterilization, male and female intact,
unknown adults, lactating females, and pup percentages.
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Figure 9. An ArcGIS map of the 2014 and 2024 dog survey counts. The map shows ward-wise comparisons of the percentage of total
sterilization. Red wards are wards with 40-60% sterilization, orange wards are 60.1-70% sterilization, yellow wards are 70.1-75.0%
sterilization, light green wards are 75.1-80.0% sterilization, green wards are 80.1-85.0% sterilization, and dark green wards are 85.1-

95% sterilization.
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Table 3. Count results for all wards in Mumbai, India, during the 2024 street dog survey count. Dogs counted
per km of street surveyed, total street length, and estimate of total dogs on the street per ward during the
survey. The final column uses a 0.4 probability of detecting a dog to extrapolate the total roaming dog
population per ward, a process known as corrected detectability.

Ward/Track ID E:]gs counted per nghstreet sDtc:gztzn the Total roaming dogs
A 3.3 74.76 249 622
B 9.47 44.32 420 1049
C 5.01 33.28 167 417
D 2.91 80.08 233 583
E 7.52 60.08 452 1130
FN 7.35 91.16 670 1675
FS 6.42 70.8 455 1136
GN 7.33 75.6 554 1385
GS 4.24 61.08 259 647
HE 4.23 82.8 350 876
HW 1.73 85.84 149 371
KE 6.73 158.76 592 1480
KW 3.28 175.6 576 1440
L 13.52 114.04 1542 3855
ME 9.34 115.84 1082 2705
MW 10.12 112.48 1138 2846
N 12.81 119.76 1534 3835
PN 17.61 132.8 2339 5847
PS 9.60 133.76 1284 3210
RN 12.94 59.81 774 1935
RS 9.06 105.17 953 2382
S 7.62 160 1219 3048
T 12.05 68.72 828 2070
RC* 11.8 137.42 1617 4041
Street Total 2353.96 19436 48585
Slum Total 5.2 1622.6 8437.6 21094
Total 3976.56 27873.6 69679

*Ward RC is included in the Ward RN track.
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Table 4. Ward-wise comparison of sterilization rates for total sterilized, female sterilization rates, and male
sterilization rates in Mumbai, India, during the January 2024 Street dog survey. Red boxes represent a
decrease, green boxes represent an increase, and gray boxes represent no change in sterilization rates

compared to the 2014 survey.

Ward Number Total Count
A 72
B 825
C 74.5
D 34s
E 113.5
FN 186
FS 111
GN 119.5
GS 61.5
HE 93.5
HW 345
KE 181.5
KW 83.5
L 358
ME 247.5
MW 215.5
N 275.5
PN 396
PS 240.5
RN and RC 317
RS 282
S 191
T 243
Slum 315

Table 5. Ward comparison of street dog populations between the 2014 survey and the 2024 survey in Mumbai, India.
Wards are broken into whether dogs per km increased, decreased, or remained stable and at what percentage they
increased or decreased.
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Stable Ward Dogs counted on survey Dogs counted on survey track % change
track (Dog per km) in 2014 (Dog per km) in 2024
D 34 dogs (2.9 dogs/km) 34 dogs (2.9 dogs/km) 0.0%
Increased Wards Dogs counted on survey Dogs counted on survey track % change
track (Dog per km) in 2014 (Dog per km) in 2024
E 93 dogs (6.2 dogs/km) 113.5 dogs (7.5 dogs/km) +22.0%
N 237.5 dogs (11 dogs/km) 275.5 dogs (12.8 dogs/km) +16.0%
RS 254.5 dogs (11.7 dogs/km) 282 dogs (12.9 dogs/km) +10.8%
T 177.5 dogs (8.8 dogs/km) 243.5 dogs (12.1 dogs/km) +37.2%

Total Increase in 4 wards

+19.9%

Decreased Wards Dogs counted on survey Dogs counted on survey track % change
track (Dog per km) in 2014 (Dog per km) in 2024
A 93.5 dogs (4.3 dogs/km) 72 dogs (3.3 dogs/km) -23.0%
121 dogs (13.9 dogs/km) 82.5 dogs (9.5 dogs/km) -31.8%
C 120 dogs (8.1 dogs/km) 74.5 dogs (5.0 dogs/km) -37.9%
FN 255 dogs (10.1 dogs/km) 186 dogs (7.4 dogs/km) -27.1%
FS 148 dogs (8.6 dogs/km) 111 dogs (6.4 dogs/km) -25.0%
GN 120.5 dogs (7.4 dogs/km) 119.5 dogs (7.3 dogs/km) -0.8%
GS 95.5 dogs (6.6 dogs/km) 61.5 dogs (4.2 dogs/km) -35.6%
HE 230 dogs (10.4 dogs/km) 93.5 dogs (4.2 dogs/km) -59.3%
HW 108.5 dogs (5.4 dogs/km) 34.5 dogs (1.7 dogs/km) -68.2%
KE 377 dogs (14 dogs/km) 181.5 dogs (6.7 dogs/km) -51.9%
KW 284.5 dogs (11.2 dogs/km) 83.5 dogs (3.4 dogs/km) -70.7%
L 410 dogs (15.5 dogs/km) 358 dogs (13.5 dogs/km) -12.7%
ME 281 dogs (10.6 dogs/km) 247.5 dogs (8.6 dogs/km) -11.9%
MW 327 dogs (15.4 dogs/km) 215.5 dogs (7.6 dogs/km) -34.1%
PN 505 dogs (22.4 dogs/km) 396 dogs (17.6 dogs/km) -21.6%
PS 306.5 dogs (12.2 dogs/km) 240.5 dogs (9.6 dogs/km) -21.5%
RN and RC 424 dogs (11.9 dogs/km) 317 dogs (9.1 dogs/km) -25.5%
S 275 dogs (11 dogs/km) 191 dogs (7.6 dogs/km) -30.5%
Total Decrease in 19 wards -31.6%
Total Dog Density Declined in Mumbai -21.8%
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Figure 10. Ward-wise comparison of dogs per km for the 2014 and 2024 dog survey count in Mumbai, India. An average of 10.54 dogs per
km (2014) and 8.01 dogs per km (2024) were recorded ward-wise.

In our 2024 survey, we implemented a protocol to count collared dogs in each ward, an approach not included
in the 2014 survey, likely due to fewer of collared dogs at that time. As a result, direct comparisons between
the two surveys regarding collared dogs are not possible. In 2024, we counted a total of 210 collared dogs. In
Ward D we recorded the highest percentage at 44.2%, followed by wards HW (16.7%) and KW (16.2%), as
detailed in Table 6. The presence of these collared dogs could result from pet abandonment, roaming owned
dogs, or community owned street dogs that were collared by local residents. In India, most owned dogs are
pedigree dogs, and during both the 2014 and 2024 surveys, we rarely spotted pedigree dogs on the streets.
This suggests that collars on street dogs primarily signify informal care or different forms of acknowledged
ownership, pointing to most being community-owned rather than personal pets.
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Table 6. Collared dogs counted during our 2024 street dog survey count in Mumbai, India.

Track ID | Total Collared Dogs | % Collared Dogs

A 8.5 14.4
B 1.5 2.0
C 1.5 2.2
D 11.5 44.2
E 1 1.1
FN 19.5 13.2
FS 6 7.5
GN 14 12.6
GS 5.5 2.9
HE 4.5 6.4
HW 5.5 16.7
KE 14 9.6
KW 12 16.2
L 9 3.1
ME 5.5 2.4
MW 7 4.0
N 14 8.7
PN 13 4.0
PS 20.5 9.7
Eg and 10.5 36
RS 7 2.8
S 3 1.7
T 17 8.3
Total 210 6.1

The comparison between the wards aids in identifying potential areas for increased sterilization efforts (Figure
11). Given the decrease in female sterilization in 2024, efforts to reduce the number of lactating females and
pups in Mumbai would be difficult. Sterilization rates across Mumbai decreased from our 2014 survey by 11.9%
(Figure 12). The percentage of lactating females decreased from 9.1% to 7.1% (Figure 13), and the percentage
of pups increased from 3.7% to 4.3% (Figure 14). Both surveys were conducted in January, when pups are being
born and growing. Furthermore, this suggests that more pups were present despite having a decreased
percentage of lactating females within the wards in 2024 compared to 2014.
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Figure 11. Ward-wise comparison of percent total sterilization throughout Mumbai, India, from the 2014 and
2024 street dog surveys. Red bars represent the 2014 survey count, and green bars represent the 2024 survey

count.

Figure 12. Ward-wise comparison of percent female sterilization rates throughout Mumbai, India, from the
2014 and 2024 street dog surveys. Red bars represent the 2014 survey count, and green bars represent the

2024 survey count.

Brihanmumbai Municipal Corporation

26





































































