
albertsons

altonbaker

amazon

lowes

mauriejacobs

moc

ppnw
vrc

westmoreland

wew

−0.01

0.00

0.01

−0.03 −0.02 −0.01 0.00 0.01
Axis.1   [23.3%]

Ax
is

.2
   

[1
5.

3%
]

0.2

0.4

0.6
Green_200m

site_type
lot
park

albertsons

altonbaker

amazon

lowes

mauriejacobs

moc

ppnw
vrc

westmoreland

wew

−0.01

0.00

0.01

−0.03 −0.02 −0.01 0.00 0.01
Axis.1   [23.3%]

Ax
is

.2
   

[1
5.

3%
]

0.25

0.30

0.35

0.40

0.45
Green_800m

site_type
lot
park

4210000 4220000 4230000 4240000 4250000 4260000

86
00

00
87

00
00

88
00

00
89

00
00

90
00

00
91

00
00

0.0055
7e−03
0.021
0.0245
0.0246
0.0647
0.0697
0.099
0.1548
0.3878

URBAN MICROBIOME Pilot Study: Parks vs. Parking Lots
Gwynne Á Mhuireach, Adam E Altrichter, Ashley Bateman, Josh Ladau, James F Meadow, Ann M Womack, 

Brendan Bohannan, G.Z. Brown, Jessica Green, Bart R Johnson

Background:
By 2050, world population is expected to reach 9.3 billion. All population 
growth is predicted to occur in urban areas.1 Cities are complex amalgamations 
of interdependent systems that are costly and diffi cult to alter once they are set 
on a particular trajectory. Urban policy, planning and design decisions that occur 
now will infl uence the lives of many generations to come in terms of human well-
being and environmental sustainability. 
Current trends of increasing urban density through infi ll development can 
result in overall reductions of vegetation within metropolitan areas2, although 
there is abundant evidence that human well-being in urban areas is linked to 
neighborhood greenness3,4,5. Plants are sources of microorganisms in the urban 
environment6 and therefore may contribute to intraurban variation in microbial 
communities, conceivably playing a role in the maintenance of human health. 
The mechanisms linking health and green space are not well understood and do 
not have specifi c design implications. Better understanding of how vegetation 
affects microbial communities could lead to healthier urban design and planning.
Methods:
I conducted a pilot study in 2013 to explore the infl uence of vegetation on urban 
microbial communities.  Air samples were collected from 10 pairs of parks and 
parking lots in Eugene, Oregon, USA. All sampling was done simultaneously on 
July 24th, 2013 from 0800 and 1600 using passive settling dishes. Bacterial 16S 
rRNA genes were sequenced and community structure was analyzed using R. 
Urban vegetation was assessed using ArcGIS and aerial photoimagery from the 
National Agriculture Imagery Program. Buffer zones of 200m, 400m, 800m, 
1600m and 3200m were created around each sampling point and the proportion 
of vegetation cover within each buffer zone was calculated based on normalized 
difference vegetation index (NDVI), a measure of living green vegetation.

Is microbial community composition significantly different in highly vegetated areas (parks) compared with 
non-vegetated areas (parking lots)?

B

iB

❇

E B
BI

O
LO

G
Y 

AN
D 

TH
E 

BU
IL

T 
EN

VI
RO

NM
EN

T

Bi
B EB
BIOLOGY AND THE BUILT ENVIRONMENT

❇

❇

❇

❇
❇
❇

❇

❇

❇
❇

❇

Valley River Center (lot)

Maurie Jacobs Park
Pension Planners NW (lot)

Alton Baker Park

Amazon Park

Market of Choice (lot)

Albertson’s (lot)

West Eugene Wetlands

Lowe’s (lot)

Westmoreland Park

direct correspondence to gwynhwyf@uoregon.edu

References:
1 U.N. 2012 United Nations, 2012. World Urbanization Prospects: The 2011 Revision, New York.
2 Dallimer, M. et al., 2011. Temporal changes in greenspace in a highly urbanized region. Biology Letters, 7(5), pp.763–766.
3 White, M.P. et al., 2013. Would You Be Happier Living in a Greener Urban Area? A Fixed-Effects Analysis of Panel Data. Psychological Science, 24(6), 

pp.920–928.
4 Villeneuve, P.J. et al., 2012. A cohort study relating urban green space with mortality in Ontario, Canada. Environmental Research, 115, pp.51–58.
5 Li et al. 2010 Li, Q., 2010. Effect of forest bathing trips on human immune function. Environmental Health and Preventive Medicine, 15(1), pp.9–17.
6 Bowers, R.M. et al., 2011. Sources of Bacteria in Outdoor Air across Cities in the Midwestern United States. Applied and Environmental Microbiology, 

77(18), pp.6350–6356.

Amazon Park

Market of Choice

200m

For most of evolutionary history, humans lived in places like this:

Now most of us live in places like this:
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 Parks and parking lots cluster separately in a principle 
coordinates analysis (Morisita-Horn distance metric)
The effect is not quite significant (R2=0.143, p=0.056)
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Both sites had unique contributions from rare taxa
Vegetation characteristics specific to the sites (tall unmown 
grass, dense tree buffer) may have played a role

Acetobacteraceae were 
highly represented in 
parking lots
22 taxa were significantly 
more abundant in 
parking lots, 11 of the 
22 were members the 
Acetobacteraceae family 
and represented about 
2.29% of all sequences.

A single taxon dominated the entire dataset
 – sampling took place July 24th (prime haying season)
 – wind was primarily coming from the north
 – Linn County is known as “the grass seed capital of the 
world”

Genus Relative 
Abund. Notes

Sphingomonas 32.7186

S. faeni, from livestock barns 
with hay dust
S. aurantiaca, from livestock 
barns with hay dust
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Why are two of the parks (Amazon and 
Westmoreland) very different from parking lots?

Why are two other parks (Maurie Jacobs and West 
Eugene Wetlands) very similar to parking lots?
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Acidobacteriaceae were 
significantly more common 
in parks
20 taxa were significantly 
more abundant in parks, 11 
of the 20 were members 
the Acidobacteriaceae 
family and represented 
about 0.88% of all 
sequences

Most abundant “indicator” taxon for 
parking lots (0.86% of sequences)

Most abundant “indicator” taxon for 
parks (0.47% of sequences)

Principal components analysis of rare taxa (< 0.01%)

Even though they were parks, these two had the 
lowest proportion of vegetation within 800 meters 
of all sampling sites


