
The Effects of Urbanization on Bird Species Richness, 
Abundance, and Behavior at the Bronx Zoo

Research Questions & Hypotheses
How does urbanization affect bird species richness and bird behavior in the Bronx Zoo?

What is the relationship between pedestrian pathways and bird species richness?
-If there is a pedestrian pathway close by, then there will be a decline in bird species richness.

How does noise pollution affect songbirds’ behavior?
-If there is an increase in noise pollution, then songbirds will sing at a higher frequency.

How does noise pollution affect bird species richness?
-If there is more noise pollution, then there will be lower bird species richness and abundance.

Introduction
There are an abundance of adverse environmental effects that have corresponded with the 
rapid urbanization of the world. When many people converge in a city, various issues arise: 
poor nutrition, health issues related to pollution, and infectious diseases (Moore et al, 2003). 
Not only does this create problems for people living in urban settings, but also for the 
environment and the organisms that live alongside them. One species that is especially 
vulnerable to these changes in their natural environment are 
birds (Morante-Filho et al, 2015; Job et al, 2016). Native avian 
species like sparrows, cardinals, and robins are declining as 
a result of the harmful effects of urbanization ( James et al, 2019). 

Methods

Bird Sound Analysis
We used Kaleidoscope Analysis Software from Wildlife 
Acoustics to analyze minimum and maximum 
frequencies of bird calls and songs. We used the 
recordings from the 2 hours around sunrise and 
sunset because most birds species are active during 
these times (Aschoff, 1966).

Image 4. Spectrogram of the 
Carolina Wren call.

Image 5. Spectrogram of the Northern 
Cardinal call and an automobile’s 

honk before the call.

Results

Figure 3. As ambient noise level increases, the bird species 
richness decreases. 

Figure 2.  There is a significantly higher bird species richness at 
0 meters compared to 50 meters and 100 meters.

Figure 4. As the ambient noise level increases, the minimum 
frequency of the Carolina Wren’s calls increases.

Figure 5. When compared to Dowling et al (2012) and Cohen et al 
(1977), all bird species in this research project had a significantly 

higher average minimum and maximum frequencies. Figure 6. As the ambient noise level increases, the minimum 
frequency of the Song Sparrow’s calls increases.

This research study focused on how urbanization affects 
bird species richness and behavior at the Bronx Zoo (Bronx, 
New York). This project also seeks to answer whether there 
is a relationship between pedestrian pathways and bird 
species richness and how noise pollution affects songbird 
behavior and abundance.

Research Sites
We studied two different research sites over the course 
of three weeks. Both sites were near Southern 
Boulevard and Fordham Road (sources of noise 
pollution) and pedestrian pathways.

Avian Point Counts
We marked three points at each research site at 50 
meter intervals from the pedestrian pathway (0 meters, 
50 meters, and 100 meters). We conducted avian point 
counts at each of these points for ten minutes, twice a 
day for six days. We used both visual and auditory 
confirmations. The date, time of arrival, weather 
conditions, and ambient noises present were recorded 
as well. 

Bird Sound Recording
At each site, we placed one Song Meter Micro Wildlife 
Recorder 50 meters away and 100 meters away from 
the pedestrian pathway. It recorded ambient noise 
levels, wildlife, and bird song recordings for 4 hours 
each day for two days. 

Image 1. Project Leader, Cole and 
Project Assistants, Anthony, Scarleth, 
Evan, and Parboni discovering tracks.

Image 2. Map of Research Sites.

Image 3. Research Assistants, Evan & 
Anthony putting up a song meter.

Noise Pollution Measurements
We used the Decibel X App to measure the amount 
noise pollution present on arrival at each research 
site for about three minutes, twice a day. We used 
‘SPL Analysis,’ a feature in Kaleidoscope Pro, for 
ambient noise level analysis. 
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Conclusion
We concluded that urbanization overall negatively affects bird species richness and their 
behavior. It’s important that we highlight this issue that will affect us long term. Future studies 
can build upon our research while using it as a foundation for theirs. An example is focusing on 
the physiological aspects of this rapid change. The constant noise pollution could have adverse 
consequences resulting in stress, which can be harmful. Our study could also be replicated over 
a longer time span in order to more accurately see how the proximity to pathways affects birds. 
With such a short research period, it provides an opportunity for future research projects to 
study the long term effects of rapid urbanization on birds.

Discussion
Proximity to Pedestrian Pathway & Bird Species Richness
Our results showed that close proximity to pedestrian pathways results in higher bird 
species richness and abundance (figure 1 & 2), which did not support our first hypothesis. 
Although the 100-meter site was far from pedestrian pathways, it was closer to heavily 
trafficked roads (Southern Boulevard, Fordham Road, and Bronx River Parkway), which have 
high ambient noise levels. This could have pushed the birds away from these roadways and 
towards the pedestrian pathways where there was less ambient noise. A previous study on 
the decline of bird species suggested that road noise was a major issue (McClure et al, 2013). 

Noise Pollution & Bird Behavior
As the ambient noise level increased, the minimum frequency of the urban birds increased, 
which supported our second hypothesis. This suggests some birds can adjust to 
anthropogenic noises by increasing the minimum frequency of their call. Birds can use 
different methods to mitigate acoustic masking, which is when the perception of one sound 
is affected by the presence of another sound, by ambient noises. Another way is to increase 
the amplitude of their vocalizations due to an increase in background noise (Brumm & 
Zollinger, 2011). In common studies, it was found that birds sing at higher frequencies at 
high levels of ambient noise, which may have caused their vocal plasticity (Slabbekoorn, 
2003). 

Noise Pollution & Bird Species Richness
Finally, as ambient noise levels increased, bird species richness decreased, supporting our 
third hypothesis. In general, noise can be an effective predictor of species richness, where in 
one study, it was found that the noisiest parks had the lowest species diversity (Perillo et al, 
2011). A past research project found that noise can reduce nesting species richness (Francis, 
2009), lowering the overall avian diversity. Also, it was found that noise pollution can 
negatively impact bird migration. Some bird species will avoid highly noise polluted areas 
during migration, which can affect birds choosing homes and potentially disrupt an 
ecosystem’s health due to the absence of these birds (Kunc & Schmidt, 2019). 
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Figure 1. The highest bird species richness is at 0 meters away 
from pedestrian pathway and lowest at 100 meters away. 

P-value is 0.0000001616904461

P-value is 0.0000005997080711
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