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Urbanization has an important ecological effect, development of urban 

environments has been increasing globally and has shown significant 

impact on animal life.  The behavioral traits of living organisms, includ-

ing avifauna, adapt to these new urban environments.   

 Bird-monitoring surveys produced from city-like environments are 

important to understand both adverse and beneficial effects on the 

bird population's health. They also are useful when comparing the avi-

fauna of different cities and the similarities in the effects of these ur-

ban environments .  Urban environments can disturb regimes includ-

ing: light conditions, predation, habitat distribution, and the composi-

tion of species.  Non-natural food and habitat resources, along with 

traffic and disease risk of a city setting has a high negative risk for wild-

life species.  However, urban surroundings provide fairly predictable 

and stable food supplies, as well as higher temperatures with less vari-

ation due to the heat-island effect .  City residents, property owners, 

officials, planners, developers and designers are capable of shaping 

the habitat of urban avifauna 

Study Area  
Our study area, the City of Cambridge  is across the river to Boston 

Massachusetts, and well known for higher education. According to the 

2013 US Census Bureau, Cambridge contains about 107, 289 inhabit-

ants and a population density of 16,685.7/sq. mi.  .  From the late 19th 

c. to the early 20th c. Cambridge grew rapidly with industrialization 

from 26, 000  in 1860 to over 120, 000 in 1950.  The area transformed 

from rural farmland to the inner core of Boston’s metropolitan ar-

ea.  The 2009 Cambridge GIS data reports a canopy layer of about 

30%, 494.5 hectares.  Around 200 hectares, approximately 11%, of 

Cambridge is open space for the public.  While landscape changes 

have also been infrequently documented, Cambridge conveniently has 

been the research site for avifauna surveys spanning over the past 150 

years.  An example of this includes a study measuring breeding pair 

species on a small plot in West Cambridge, documenting 26 species in 

1860, 9 species in the 1950’s and 12 species currently. This reduction 

then rebound is assumed to be from the introduction of invasive spe-

cies, the application and reduction of pesticides and the effects of ur-

banization (Strobach, 

Hrycyna & Warren, 

2014) 

 

 Background re-

search provides some 

context into the histor-

ical development of 

bird richness in an 

small area within 

the  city of Cambridge, 

Massachusetts. Few 

studies looked to examine and understand bird richness on a citywide 

perspective. To begin to place this in context, we chose to examine the 

how bird richness interacts with land use and vegetation richness with-

in Cambridge.    Hopefully, this is the first of many studies within the 

Cambridge area to create an understanding of avifauna on a citywide 

scale, investigating the effects of other urban factors.   (Nilon, Warren, 

& Wolf, 2011, Tryjanowski et al, 2015, Lepcyzk & Warren, 2012)     

Methodology  
Following an preexisting bird census conducted by Dr. Morimoto in 

May of 2013, two separate investigations were done to begin to under-

stand local correlations between bird richness and environmental fac-

tors. The earlier census surveyed 32 different points along 100 meter 

transects throughout the city of Cambridge, investigating a cross-

section of the city’s urban environments.  

Field Investigation 

The field investigation revisited the earlier census points, conducting 

similar 100 meter transects identifying the parcels and their land use it 

ran through. Modeled after a similar investigation conducted in Balti-

more, MD (Nilon et al, 2009), it also identified visible vegetation –

specifically  the number of individuals and species of  trees and shrubs 

along each side of the transect.  Overall, this identified 17 different fac-

tors at each site.  

GIS 

GIS (geographic information systems) allowed for geospatial analysis of 

the immediate area around each of these points. Using publically avail-

able data from the city of Cambridge of both  local tree canopy cover 

(the area of trees visible from aerial imagery)  and impervious surface 

(the total amount of surface  that does not allow water to percolate in-

to it), we identified this area at an  50 and 100 meter radius around 

each of the census points. A value was calculated for each of these as a 

percentage of the whole radius. The spatial analysis defined 6 different 

factors at each of the survey sites.  
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Results  
The 2013 census identified  36 different species throughout the survey 

points. Of these, only 7 showed up at a majority of sites. (11 were 

found at less than 10% of sites). 9 variables were derived from this sur-

vey. 

 The 2015 surveys identified 23 different vegetation and land use 

factors to compare to earlier findings at the same points.  

Analysis  
207 Pearson correlation tests were run between the 23 vegetation / 

land use values and 9 bird census values. Of these, 38.65% (80) were 

found to have a 95+% confidence interval. Some common trends 

found among the correlations can be seen in the table on the right. 

 This data as a whole confirms much of the current understandings 

around the urban ecology of birds— area with a lower vegetation rich-

ness will observe fewer bird species and individuals, and an increase in 

non-niche species that can dominate within the niches of an urban 

setting.  

Further Investigation  
Future studies could easily be conducted within Cambridge as an con-

cise study area with a relatively similar land development. 

  The existing data could easily lend itself to multi-variable analysis, to 

isolate combinations of values that indicate a larger correlation.  

  Future studies could investigate land usage and other environmental 

GIS data published by Cambridge GIS and MassGIS. 

  Bird or vegetation values identified  could easily connected to SES in-

dicators , mirroring similar studies in other cities. 

  Effort was done to organize the data  in a clean format to repeat 

these transects in the future, identifying other values of interest 

within Cambridge’s setting. 

 

 A future study lends itself to improve upon some of this one’s 

shortcomings—a relatively small sample size, and bird data collection 

over a greater time period, through incorporating citizen science 

efforts. These would require researchers to  train and organize this vol-

unteer efforts, but would allow for a much more complete data set. 

References  

A King, M. (2014). Ornithology in Cambridge, MA: A GIS exploration of habitat.  

Lepczyk, C. A., & Warren, P. S. (Eds.). (2012). Urban bird ecology and conservation. 

 Berkeley: University of California Press. 

Strohbach, M. W., Hrycyna, A., & Warren, P. S. (2014). 150 years of changes in bird life in 

 Cambridge, Massachusetts from 1860 to 2012. The Wilson Journal of Ornithology, 126

 (2), 192–206. doi:10.1676/13-127.1 

Tryjanowski, P., Sparks, T. H., Biaduń, W., Brauze, T., Hetmański, T., Martyka, R., … Wysocki, 

 D. (2015). Winter Bird assemblages in rural and urban environments: A national suvey. 

 PLOS ONE, 10(6), e0130299. doi:10.1371/journal.pone.0130299 

Nilon, C., Warren, P., & Wolf, J. (2011). Baltimore Birdscape Study: Identifying 

 Habitat and Land-Cover Vaiables for an Urban Bird -Monitoring  Pro

 ject  Urbanhabitats,  6, 

Strohbach, M. W., Hrycyna, A., & Warren, P. S. (2014). 150  years of changes in 

 bird life in Cambridge, Massachusetts from 1860 to  2012.The Wilson Jour

 nal of Ornithology,  126(2), 192–206. doi:10.1676/13-127.1  

 Canopy Cover 
50 m: 51% 

100 m: 42%  

Impervious Surface 
50 m: 54% 
100 m: 60%  

 A look on the GIS analysis 

Scale: 1:1,500 
Source: City of Cambridge GIS 

 

Scale: 1:1,500 
Source: City of Cambridge GIS 

100 m transects, originated from the 2013 Census  
points, identified  land use and  vegetation richness 

 A look at field sampling 

 

Survey points within Cambridge 

Scale: 1:45,000 
Source: City of Cambridge GIS 

 Correlates with r P 

% Imp. Surface (50m)  

Non-migrating spp. -0.59 99.98% 

Resident spp. -0.53 99.91% 

Non-resident spp. -0.59 99.85% 

Non-migrating indiv. -0.30 95.17% 

Non-resident indiv. -0.55 99.95% 

House Sparrows, indiv. 0.32 96.32% 

% Canopy Cover (50m)  

Non-migrating spp. 0.56 99.96% 

Resident spp. 0.51 99.85% 

Non-resident spp. 0.51 99.84% 

Non-migrating indiv. 0.32 96.49% 

Non-resident indiv. 0.56 99.76% 

House Sparrows, indiv. -0.32 96.11% 

Individual Trees  

Non-migrating spp. 0.55 99.95% 

Non-resident spp.  0.70 99.99% 

Non-resident indiv. 0.37 98.11% 

Common indiv. -0.51 99.85% 

Resident indiv. -0.46 99.59 

House Sparrows, indiv. -0.57 99.96% 

Open Space (parcels) 

Non-migrating spp. 0.43 99.32% 

Non-resident spp.  0.49 99.76% 

Non-resident indiv. 0.47 99.66% 

Common indiv. -0.44 99.42% 

Resident indiv. -0.39 98.55 

House Sparrows, indiv. -0.52 99.89% 
 

Several of the vegetation and land use factors (found on the left side of the ta-
ble) significantly expressed both positive and negative correlations  (r). These 
relationships corroborate similar findings  in other studies of urban –avian in-
teractions. 
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