
 This study aims to examine the effects of various pollutants to 
the bird biodiversity by answering questions such as: 
1. Do specific pollutants reveal a relationship with bird biodiversity? 
2. How is bird biodiversity affected by temporal and spatial changes? 
3. What type of pollutants show the strongest indirect relationship with 
bird biodiversity? 

  

  
 Bird biodiversity has an obvious correlation to urban 

development. Urban development often leads to various kinds of 
pollutions such as water pollution, noise pollution, and air pollution. In 
New York City, where all of these pollutions are sporadic and 
common, bird biodiversity is examined in relation to the pollutants by 
each of the five boroughs. 

 Previous studies show that urban development leads to a 
decrease in bird biodiversity (Loss et. al). In this study, through 
several pollution data sources and bird population/biodiversity data 
sources, all of New York City and its five boroughs will be analyzed. 
By analyzing the data, air pollution should have a significant negative 
correlation with avian biodiversity. 

 Data acquisition involved querying and downloading data from 
the Global Biodiversity Information Facility and United States 
Geological Survey. The data was divided geospatially into the 5 
boroughs of New York City. Each set of data for each borough is 
filtered and organized by species and abundance. The total different 
species is calculated and then a weighted value of the different 
species is calculated by taking the top common bird species that 
account for at least 80 percent of the data. These values numerically 
define the bird biodiversity in each borough. In order to compare using 
water pollution data, the non-aquatic birds are filtered out to account 
for just the bird biodiversity of aquatic birds. 

 The pollution data is sourced from the New York City 
Department of Environmental Protection agency’s public data and the 
National-Scale Air Toxics Assessment (NATA). The environmental 
agency’s data includes several water sampling areas around NYC and 
numerical values of dissolved oxygen (DO) levels, fecal coliform, and 
a specific coliform called Enterococcus. This data numerically defines 
levels of water pollution around the five boroughs. The NATA data 
shows levels of toxic compounds in the air produced by all of NYC. 
This data numerically defines levels of air pollution. These numbers 
are all summed, averaged, and put together with the bird data to 
produce our results. 

 Overall, we tested air pollution data from 2002, Air pollution and 
vegetation data from 2009-2011, and water pollution data for 2014. 
 

 The results indicate that there is no conclusive, significant 
relationship between observed bird biodiversity and tested pollution 
types. Although various types of pollutions were studied, the results 
are too scattered to conclude any significant relationship. Vegetation 
data can be used to qualify our data but it did not improve or 
compliment our data. The following is a list of the Pearson’s 
Correlation value for each of the graphs we have developed: 
Vegetation, -0.35, Sulfur Dioxide, -0.859, Ozone, 0.57, Nitric Oxide, 
-0.621, Fine Particle, -0.664, Elemental Carbon, -0.748, Nitrogen 
Dioxide, -0.57, Dissolved Oxygen, -0.525, Fecal Coliform, -0.689, and 
lastly, Enterococcus, -0.456. 2002 (p=-0.139) was omitted from the 
data due to a number of factors listed in the Limitations. The top five 
graphs that have the best correlation (or closest value to -1) is shown. 
The only data that shows a correlation that strongly matches our 
hypothesis is the sulfur dioxide, while ozone levels seem to show the 
exact opposite correlation. 

  The 2009-2011 pollution data showed various emissions and 
concentrations in the air for each borough of a variety of greenhouse 
gases that affect not only the climate but also environment. The 2014 
water pollution data accounts for dissolved oxygen levels and fecal 
bacteria that is harmful to birds if consumed. Though all of these 
variables were tested, there is no major conclusion to make.  
 

 There were several limitations to this project that should be 
mentioned: the data was collected via a volunteer/public source, the 
boroughs had an uneven set of data, and only specific years were 
chosen to represent a relationship. Our bird biodiversity data came 
from an open source that took in to account any persons sighting of a 
bird in their area. Depending on the amount of people who participate, 
the numbers may not match the exact biodiversity but we were able to 
use a weighed average to obtain a more accurate reading on the 
biodiversity in each area. 

 Every borough is different and this was reflected in our data. 
Some boroughs had a much more abundant set of data than others. 
For example, Staten Island and Brooklyn had far more sightings than 
the other boroughs. This was also a problem when we compare data 
from previous years, as the further back in the time the data goes, the 
less data there is. Our data for 2002 showed this, with the lowest data 
samples of the time periods we chose, as well as the lowest correlation 
of all the graphs. The best pollution data came from 2009-2011 and 
2014 for the air pollution, greenhouse gas concentrations, and water 
pollution respectively. Because of this temporal difference, we had to 
obtain bird biodiversity data from those time periods specifically and 
compare those numbers to improve the data accuracy. The most 
amount of effort was used to compensate for these limitations and to 
display a set of accurate data. 
 

 Several aspects of pollution in NYC was studied: air pollutants 
such as sulfur dioxide, nitrogen dioxide, heavy metals, ozone, and etc., 
water pollutants such as fecal coliform and dissolved oxygen levels, 
and lastly vegetation thought not a pollutant, a prime source of bird 
biodiversity. The results show that, though not fully consistent with our 
hypothesis, an air pollutant (sulfur dioxide) showed a significant 
indirect relationship with bird biodiversity. However, the trend was not 
significant in other data with Pearson’s Correlation values of around 
-0.5. Although the data does not fully correspond with our hypothesis, 
the fact that the majority of the data showed a negative correlation 
between pollution and avian biodiversity is an important conclusion. 

 Most pollutants clearly negatively affect bird biodiversity. For 
birds to live in urban environment, pollution is the main problem. To fix 
this, we need to look toward a more eco-friendly environment with 
much more stress on keeping our city clean and green. If birds are 
affected by the pollution, it should not be long until we, as humans, get 
affected as well. We are dependent on the ecosystem that we live in. 
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This map shows the level of vegetation in the 
New York City area. Grey areas denote less 
vegetation 

This map shows the areas in NYC where SO2 is 
most concentrated. SO2 was found in our data to 
have the strongest correlation adversely affecting 
Bird Biodiversity..  

This map shows sites where water pollution 
data was collected.  

  

 

Global Biodiversity Information Facility. Data. gbif.org (accessed 
November 15, 2014). 

New York City Department of Environmental Protection. Harbor 
Survey 2014. Collected Sampling Data, New York City, 2014. 

New York City Department of Health and Mental Hygiene. The New 
York City Community Air Survey. Assessment and Analysis, New 
York City, 2012. 

Purdue Research Foundation. "MultiSpec, A Freeware Multispectral 
Image Data Analysis System."  

Scott Loss, Marilyn Ruiz, Jeffrey Brawn. "Relationships between avian 
diversity, neighborhood age, income, and environmental 
characteristics of an urban landscape." Biological Conservation, 
2009: 2578-2585. 

Scott, Michon. "Beating the Heat In the World's Big Cities." NASA 
Earth Observatory, August 1, 2006. 

United States Geological Survey. Data. usgs.gov (accessed 
November 22, 2014). 

 


