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Do you know that most humans now live in cities? This has caused

a lot of trouble for many animal species. But a few opportunistic

animals, like crows and pigeons that you commonly encounter

in cities, benefit from dense human habitation. How does a very

urbanized, paved, and populated landscape manage to support

enormous flocks of birds in tropical cities? This is mostly unknown

for urban birds like me: the Black Kite Milvus migrans. Researchers

studying me in Delhi show that I depend on the food provided

by humans and I prey on other common urban animals, such as

pigeons and rats. The researchers of this article looked at the food

that Muslims in the Indian subcontinent ritually o�er kite birds and

the impact these meat o�erings have. Their analyses show that kite

birds take cues from human activity, preferring densely populated

areas in the city, with trees capable of holding a large nest, or

kids.frontiersin.org April 2020 | Volume 08 | Article 46 | 1

https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://doi.org/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://loop.frontiersin.org/people/725247/overview
https://loop.frontiersin.org/people/777994/overview
https://loop.frontiersin.org/people/543034/overview
https://loop.frontiersin.org/people/778072/overview
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046


Kumar et al. Birds in Cities

road configurations that allow for easy access to human waste and

ritual food.

ABOUTME

Do you know that many animal species take care of their young ones,
much like humans? Humans have, however, singularly dominated
the planet for thousands of years and more recently devastated
most ecosystems. This is typically visible when looking at the steady

ECOSYSTEM

The functional units of
nature, comprised of
living organisms (plants,
animals and microbes)
in a particular area, in
conjugation with the
nonliving components
of the interacting
system.

increase of built-up spaces, such as cities. Within only a few centuries,
humans have depleted (by weight) almost 99% of vertebrates, either

VERTEBRATES

Animals with a spinal
cord surrounded by
cartilage or bone.

through hunting or deforestation [1]. Despite this, there are a few
animal species that take advantage of garbage-based food and
their populations can also reach high numbers. Humans often see
such urban exploiters as pests that occasionally cause trouble or
damage properties.

I am one such species. Frequently misidentified as an “Eagle”
by city-dwellers in India, kites successfully live alongside humans,
opportunistically seeking the availability of food from human
generated garbage. Kite birds are reported to be one of the most
common and successful birds of prey in the world. Black Kites
Milvus migrans (Figure 1) are found throughout Eurasia, Africa, and
Australia. They almost exclusively live in villages, towns, and cities
in India [2]. In Delhi, where kites primarily build their nests on trees,
religious kite-feeding practices also provide food. Are you aware of the
centuries-old religious Islamic practice of feeding meat scraps to kites
for blessings, and to seek relief from sins [3, 4] (follow the video link)?
People of Islamic faith live in concentrated and well-defined areas of
Delhi (hereafter “Muslim colonies”) (Figure 2). Researchers have shown
that enormous food-subsidies may explain Delhi’s capacity to host so
many urban animals [2].

I must stress that there are very few studies that focus on the impact
of increasingly built-up spaces in previously non-human populated
tropical regions. Most of this urban change is taking place closer to the
equator [5]. Animals that are found in these cities play an important role
in people’s sense of connection with nature. They also remove tons of
decaying garbage from the streets and provide a vital sanitary service
for humans. Oneway to address the lack of knowledge on animals that
live in cities and villages is researching their choice of suitable living
areas and how human activities make cities a useful habitat for animal
species. A group of researchers led by Nishant Kumar studied how a
parent kite pair identified an urban space in Delhi to live in.

WHAT DO RESEARCHERS EXAMINEWHEN STUDYING A

COMMONURBAN BIRD?

What prompted these researchers to study the ecological aspects
of a common species? Citizens often assume “obvious roles” for
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Figure 1

Figure 1

(A) An urban Black Kite
Milvus migrans govinda

breeder with a twig in
its beak is an
opportunistic predator
that capitalizes on
human food subsidies.
Photo Credit: F Sergio.
We fixed GPS platform
terminal transmitters
on a few breeding kites
to understand their
movement with respect
to the distribution of
food resources. Photo
Credit: U Gupta. (B) A
view from a Black Kite
nest on a telephone-
tower in Delhi. A
heterogeneously
developed city needs a
multitude of strategies
for opportunistic
acquisition of urban
resources. These
strategies are
fine-tuned, collectively,
on local habitat
structure and human
activities that provide
edible-waste and
site-specific ritualized
meat feeding. Photo
Credit: L Narayan.

urban species, based on occasional observations or common sense.
Interestingly, for the citizens of Delhi, and even for Kumar himself, the
idea that a (large) raptor could nest in huge numbers within a cityRAPTOR

Birds of prey. was unimaginable. Kumar’s initial idea of a raptor was a fierce eagle
that breeds in some remote, pristine forest, in small numbers, much
like tigers. But reality often challenges human simplifications, and this
speaks volumes about the wonders and actual machinery of nature
waiting to be unraveled.

Once the team noticed sharp variations in the density of kite-nests,
they systematically studied the number and productivity of nests
between 2013 and 2016 at 24 sampling-plots, each of 100 hectares.
These plots covered most of the possible urban settings within Delhi,
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Figure 2

Figure 2

Schematic depiction of
the major di�erence
between the spatial
proximity of mosques
(depicted in red, with
Islamic symbol) to (A) a
sampling unit, the
National Zoological
Park, and (B) a random
location chosen by the
computer in Delhi.
Black Kites Milvus

migrans capitalize on
ritual meat tossing near
mosques which were
less likely to be found in
the vicinity of a random
location, implying their
importance for kites’
habitat preferences.
Credit: Google Maps.

from semi-natural to extremely built-up sites. This resulted in a sample
of 154 nests, checked every 7–10 days until they had chicks of at
least 45 days, i.e., ready to fly and become fledglings. For each nest,
the e�ort provided data on the number of young birds that were
successfully raised until the flight-stage.

Now, considering that parent kites strategically choose a nesting-site,
one would expect successful breeding-investment. Logically, such a
strategy should simultaneously take into consideration the proximity

kids.frontiersin.org April 2020 | Volume 08 | Article 46 | 4

https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046
https://kids.frontiersin.org/article/10.3389/frym.2020.00046


Kumar et al. Birds in Cities

to reliable food sources and safety from potential predators and
harsh weather. Researchers had to imagine what a city would look
like to me from various altitudes, much like the outer view during
the takeo� or landing of an airplane. Quite similarly, while flying at
di�erent heights, birds notice and choose from apparent features of a
landscape. Researchers also considered variables to represent humanVARIABLE

An attribute that
describes a person,
place, thing, or idea.

socio-cultural activities, such as the religious ceremonies that provide
kites with food and other resources.

In particular, researchers understood my nesting-habitat selection
criteria within di�erent developed pockets of a megacity. A typical
way to determine such selection criteria is a comparison of
actual nest locations (154) within the 24 sampling study plots,
with a matching number of locations randomly chosen by a
computer program (ArcGIS, a computer program for geographic
analysis, i.e., a Geographic Information System, also called a
GIS). At each computer-generated random-location, researchers
selected the nearest tree or tower judged capable of supporting
a kite nest. Logically, researchers expected kites to be choosy
and thus they expected the site-based properties considered
important for kites to di�er significantly between actual nest
locations and computer-generated random-locations. Researchers
were additionally helped by remotely available data from a few kites
that were carrying GPS-transmitters (transmitters that, once placed
on a bird, record its location every few minutes, just as your mobile
phone does) and confirming site-based properties important for
kites, such as a circular area made up of a 500m radius, frequently
explored around the nest (called a “breeding territory”) (Figure 1A).
Kites regularly visited ritual feeding sites near mosques with very
deliberate, directed journeys.

The site-based properties that allowed for comparisons of nest-locations
with random points were primarily of three types: (a) at or around
the nest level, e.g., the tree species and height, area of the woodlot
around the nest, intensity of human street use around the nest, and
the proximity to water and a waste dump, (b) within 500m radial area
around each nest and random site, such as the urban architecture or
extent of tree cover and the built-up space, local density of buildings
or roads, and (c) at each nest and random location, they also collected
representative spatial data for ritual feeding activities, such as the
proximity to large Muslim colonies. Further, at each nest or random
location, the focal tree’s situation with respect to surrounding trees
was defined important in the following increasing order: an isolated
nesting tree < in a linear roadside avenue plantation < within a park
or woodlot. Researchers also classified the nests or random locations
in two categories, depending on a high or low amount of edible
food-waste (Figure 2).
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Figure 3

Figure 3

A broad analogy can be
found in the work of a
readymade garment
tailor and a
field-researcher who
starts a new research
on a species. Both use
models to test the fit: a
tailor uses
wooden-models to
stitch clothes of various
sizes, while a
researcher uses
mathematical-models
that help them choose
from the set of
propositions
(hypotheses) about the
ecological criteria, as
observed in the field.
Sketch credit:
Poonam Pal.

HOWDO RESEARCHERS INVESTIGATE MY

PREFERENCES?

You must have observed clothed, human-like mannequins in clothing
stores. Do you know that regular tailors stitch clothes for unknown
buyers? They actually make use of similar “wooden-models” of various
size categories (small, large, extra-large, etc., Figure 3) to stitch
garments. Much like the tailor who stitched the readymade shirt you
are wearing, a researcher who begins an ecological study is unaware
of the preference criteria of non-human organisms. Considering that
humans cannot look into my (kite) mind, field-researchers make
meticulous observations to prepare a set of guiding propositions
called hypothesis with respect to kite activities (Figures 1, 2).HYPOTHESIS

A suggestive idea to
explain phenomena
under observation.

Subsequently, using data, they test the validity of these propositions
using statistical programs and various “mathematical models” which
are expected to best reflectmy urban ecology. Ultimately, the research
team arrives at the simplest final model that adheres well with
the real, on-field observations on kites. Researchers validate such
models usingmathematical algorithms to reflect bird choices. Models

ALGORITHM

A set of rules that must
be followed when
solving a particular
problem.

inform why certain urban choices by the experienced and dominant
breeding-kites make them more successful parents (Figure 3).
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WHY DO KUMAR AND COLLEAGUES’ MATHEMATICAL

MODELS STAY JUSTIFIED?

Living in cities is a challenge for non-humans. Most of us kites build
nests on trees, but not all trees have kite nests on them. This is
because we “choose” to live in certain habitats. During incubation
and initial brooding, the female kite is restricted to the nest forBROODING/

INCUBATION

Acts of sitting on eggs
or chicks by the female
bird to maintain
uniform heat and
humidity.

about 2 months. During this time the male takes charge of feeding
the whole family. Researchers found that we avoided areas in the
city that are contiguously built-up. We are more likely to identify
nesting-habitat in safe clusters of trees in a park or woodlot that
allow easy access to food coming from garbage piled informally
on roadsides, and ritual o�erings of meat within densely populated
Muslim colonies. In addition, those among us that could breed in
the areas with a greater extent of tree-cover in proximity to the
sites of ritual feeding managed to raise more young-kites. We would,
of course, like to identify habitable patches that are simultaneously
associated with ample tree cover near multiple, large Muslim colonies.
Thus, researchers defined this strategy of exploiting food near humans
to be adaptive/adaptation, considering it was associated with higherADAPTIVE/

ADAPTATION

An evolutionary
process where
populations of a
species become better
suited to their habitat.

nesting-success. The simplest and most-accurate mathematical
model was based on 4 years of data, and observant-researchers
(Figures 2, 3). In a way, the variation of food availability across the
city was uniquely tied to complex human themes, which included
(1) the complex history of Muslims in India; (2) planning of refuse
disposal and urban-constructions useful for kites; and (3) cultural and
religious practices.

People have an innate love for living creatures called Biophilia
(bios: living; philia: love of) that is further diversified by religious
beliefs in South Asia, where animals are considered as God’s
vehicles, or messengers from God. Like any megacity, Delhi will
witness rapid change in the coming decades in terms of structure,
management, and culture [4, 6]. Kumar and his colleagues have
noticed the poor prevalence of the meat o�ering practice in
youngsters, a generational shift that will eventually alter cultural
tolerance for backyard-biodiversity [3]. In particular, our dependency
on ritual feeding could be seen as a local uniqueness that connects
citizens with nature and is thus vital research that should actively
be promoted.
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