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FIG. 11. Abandoned lots are a potential resource for biodiversity and for local communities (Photo: BES LTER).
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FIG. 12. A design combining: rooftop- and soil-based water harvesting, filtering, and storage; greening and recreational space; and wind energy capture. Plots for
biofuel and urban agriculture are also provided (Design: Sven Augusteyns, Parsons—KU Leuven design project, supervised by B. McGrath).



6

REPORTS

Understanding and Working with Urban Biodiversity: The Baltimore Ecosystem Study

FIG. 13. Sequence of activities to implement the biodiversity study in New York,
including site preparation, soil amendments, plant procurement, marking the plots, and

planting (Photos: Alex Felson).

for biodiversity can contribute to the capac-
ity of urban areas to respond to both antici-
pated and unexpected changes.

Second, design with ecology in mind provides
an opportunity to enhance the contribu-
tion of biological processes to the health
of the urban ecosystem and the wellbeing
of its residents. Values include reducing the
reliance on energy-intensive hard engineer-
ing, moderating the heat extremes of urban
microclimates, reducing stormwater runoff
and contamination, and psychological and
physical health benefits to people. Enhanc-
ing biodiversity and ecosystem functioning
can be important parts of the design of new
urban neighbourhoods or systems and in
revitalising older ones.

Designs that incorporate biodiversity and the
role of ecological processes in green space
are exemplified in Baltimore. A recent collab-
oration between Parsons The New School for
Design and Katholieke Universiteit Leuven in
Belgium has produced designs that combine
water management, urban agriculture, energy
harvesting, and neighbourhood greening in
east Baltimore (Fig. 12). BES shares designs
with the Baltimore City Office of Sustainabil-
ity, which aims to meet the needs of citizens
and environmental quality citywide.

Design As Experiment

An example of a large design as experiment
(Felson and Pickett 2005) comes from the
New York City Afforestation Project (NY-CAP).
A component of the MillionTreesNYC initia-
tive, it includes a large experiment to study
the relationship between biodiversity and
ecosystem function in the city (Fig. 13). The
experimental design includes differences in
compositional, structural, and functional plant
diversity. Given that the effect of species
diversity on the functioning of ecosystems
has been debated over the last two decades
(Naeem et al. 2009), and that most of the
experiments supporting the hypothesis that
species richness leads to greater ecosys-
tem functioning have been performed on
non-urban sites (Knops et al. 1999; Tilman
1999), there is a pressing need to discern the

role of biodiversity in the performance of
constructed aspects of urban ecosystems.
With the promotion of green infrastructure
projects in cities across the world, NY-CAP
will help redress the lack of evidence connect-
ing the performance of these urban ecosys-
tem projects with their anticipated ecosystem
services (Pataki et al. 2011).

A smaller-scale experiment is illustrated by a
partnership between BES and the Baltimore
City Department of Public Works. This project
has examined best management practices
(BMPs) for stormwater management, such as
curb-cut rain gardens and regreened street
verges, installed in a storm drain watershed in
an old rowhouse neighbourhood in Baltimore.
Comparison with small catchments in which
BMPs have yet to be installed demonstrated
improvements in water quality. However, the
comparison also pointed to puzzling compli-
cations in the water budget of old, center city
storm water catchments.

Conclusion

The BES is an example of an integrated
approach to social-ecological research and
education in spatially complex and extensive
urban system. It has employed three linked
conceptual frameworks to bring together
researchers trained in different social and
biophysical disciplines. Furthermore, a scaled
sampling strategy has allowed relationships
between drivers and response variables in
both the social and biophysical realms to be
examined across a similarly broad array of
scales. This multi-scalar sampling approach
has depended on partnerships that extend
from individuals, through communities, to
NGOs, and to government agencies. Biodi-
versity, with the ecosystem services and
adaptive capacity it represents, has emerged
as an additional focus that has engaged
the various academic disciplines within
the project. However, the concern with the
biological richness and function of the entire
urban system has also proven to be a produc-
tive focus for engaging urban design, urban
managers, and policy makers. Altogether,
BES has demonstrated a new approach to
the ecology of the city. @
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