Investigating the Effects of Human Activity on Bird Species Along the NYC
Urbanization Gradient
Introduction
As Manhattan has become increasingly industrialized, existing habitats have
been destroyed and have altered native avian species composition. New York
City (NYC), now a major U.S. metropolitan area, is home to an expansive array of
avian species. However, as NYC becomes progressively urbanized, ecological
concerns surrounding air quality, noise pollution, and species endangerment
have begun to increase.1 In addition, the degree by which avian populations are
affected in NYC is altered by a unique environmental gradient, or the gradual
change in urbanization across the city, which may foster the development of
distinct avian communities.2
In this study, we investigated the impact human
activity has on bird species along an
urbanization gradient across NYC parks. By
better understanding the effects of human
activity on birds in NYC, we hope this study will
help raise awareness of conservation efforts of
native species and educate the public of their
Figure 1: The American Robin (Turdus
impact on NYC’s unique ecosystem.
migratorius), just one of the many bird

Research Questions & Hypotheses

Discussion

What impact does human activity have on bird species across the urbanization
gradient which exists among New York City Parks?
● How does flight initiation distance vary between different species of birds at parks based on their degree of urbanization?
○ Hypothesis
● What is the impact of ambient noise on the rate of vocalizations of birds?
○ Hypothesis
● How does human activity impact the pigeon population?
○ Hypothesis

Effect of Urbanization on Bird Flight Initiation Distance:
When comparing the flight initiation distance between parks, our hypothesis did not align
with our results. Pelham Bay, the least urban park, was observed to have the highest FID,
which we expected. However, for the other four parks FID was observed to be lower but
not a constant downward trend as we went up the urbanization gradient, as predicted
(Figure 6). Values for FID were observed to be relatively similar between these four parks.
It can be concluded that an observer can approach a bird much closer in urban areas with
a denser human population before it flies away, as the bird may not perceive them as a
threat due to the high number of people they experience in their environment on a daily
basis.

Effect of Urbanization on Bird Richness:
In comparing bird species richness to biotic factors such as air quality and ambient
noise, we found that our results did not support our hypothesis (Figure 8 and 10).
However, when comparing bird species richness to ambient noise levels across parks, we
found a weak negative correlation between values (Figure 10). From these experiments,
we conclude biotic factors do not have a strong impact on bird species richness
throughout New York City parks.

Results

species in New York City. (Image credit ©
Ryan Schain)

Effect of Urbanization on Pigeon Abundance and Morphs:
Our hypothesis that number of people would increase the abundance of pigeons was
supported. We found more pigeons in highly urban parks such as Central Park, and less in
less urban parks such as Pelham Bay. More urban parks may have a greater pigeon
population due to food availability from trash and direct feeding from humans. However,
our results did not support that higher particulate matter would increase the number of
dark pigeon morphs, as we predicted (Figure 7).

Methods
Study Sites
● We selected five study parks: Central Park,
Riverside Park, Highbridge Park, Inwood Hill
Park, and Pelham Bay Park. Parks were
arranged in decreasing level of urbanization
respectively (measured by population density
surrounding each location).
● We selected two study sites at each park, one
located along the exterior edge of the park and
another located in an interior forested area of
the park.3

Effects of Urbanization on Vocalizing Birds
Figure 6: Flight initiation and refuge distance averages
across NYC parks. Error bars are standard error.
Figure 2: Student recording
bird vocalization data in field
notebook.

Point Counts
● We conducted 10 minute point counts within a
50-m radius at each site within the parks.
● We limited point counts to a visual count of
bird species.
● Temperature, ambient noise, and air particulate Figure 3: Students conducting
matter data were recorded using an Airbeam.
a point count at Inwood Hill
Park.
Area Search
● We conducted 15 minute area searches within
a 0.4 km radius around the exterior of parks.
● We recorded the number of pigeons and their
morphs.
Bird Vocalizations
● We located and followed birds for 3 minutes
and recorded the species and number of
vocalizations.

Figure 7: Air Particulate Matter and Number of Dark
Pigeon Morphs across NYC Parks. There is no correlation
between the average amount of particulate matter and the
number of dark pigeon morphs; Pearson’s R² = 0.004.

Future Studies

Figure 8: Shannon-Wiener Bird Diversity Index and
Average Particulate Matter. There is no correlation
between the Shannon-Wiener bird diversity index and the
average amount of particulate matter across parks;
Pearson’s R² = 0.003.

Figure 9: Average Rate of Vocalization and Ambient
Noise Level. A weak positive correlation is shown between
the rate of vocalizations and ambient noise levels across
parks; Pearson’s R² = 0.068.

Figure 4: Student recording
bird vocalizations at Inwood
Hill Park.

Flight Initiation Distance (FID)
● We walked toward birds at a normal pace with
hands behind our back, stopping when the bird
flew away.
● We recorded the species, distance from the
observer to the point the bird flushed (FID), and
Figure 5: Students recording
distance from where the bird flushed to where flight initiation distance with
it landed (refuge distance).
transect at Inwood Hill Park.

Our results slightly aligned with our hypothesis that increasing ambient noise would
increase the rate of vocalizations in birds (Figure 9). Generally, in the more urban parks,
the vocalization of birds were higher and increased in the presence of humans. We also
observed that when the same species of bird was observed in close proximity to others of
the same species, vocalization rates increased.

Our research shows there is still much research to be done at the intersection of
bird species, the edge effect, and environmental gradients. Taking this into
consideration, we came up with potential research questions stemming from our
initial study. For instance, it would be interesting to be able to identify bird
vocalizations and determine the type of calls from different species. Another topic
is investigating whether there is a trend in pigeon morphs based on the location of
their nesting grounds. A future study could also include trying to identify specific
factors within ecosystems on what makes certain areas attractive to specific bird
species. During our study, we noticed a higher population of certain bird species,
such as the House Sparrow, especially at Inwood Hill Park and wondered what
factors influenced this observation.
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Park.
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