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This brief is adapted from the following peer-reviewed journal article: Culligan, P.J. (2019). Green infrastructure and
urban sustainability: A discussion of recent advances and future challenges based on multiyear observations in New
York City. Science and Technology for the Built Environment, 0(2019), 1-8. DOI: 10.1080/23744731.2019.1629243

Study Intent and Research Question

This article considers multiple years of green infrastructure
(GI) work in New York City (NYC) as a basis to review the
role that Gl systems can play in climate adaptation strate-
gies for urban areas where temperature and precipitation
are projected to rise over the coming decades. The review
provides a discussion of the advantages that a distributed,
or neighborhood-level, Gl system might bring to an urban
climate adaptation strategy.

Key Background Information

Gl describes networks of green space, including natural
areas such as waterways and woodlands, and built areas
such as parks and community gardens. Both types are
widely considered to provide services to humans and the
environment (Benedict and McMahon 2002).

The majority of urban Gl programs are currently driven by
stormwater management challenges.

The development and installation of engineered green
infrastructure designed to reduce urban stormwater runoff
and pollution has proliferated in recent years (e.g. green
roofs, porous pavement, rain gardens, and rain cisterns).

Gl is believed to provide additional benefits including:

heat and air pollution mitigation (Oberndorfer et al. 2007;
Yang et al. 2008), carbon sequestration and biodiversity
enhancement (Toronto and Region Conservation Authority
2006), public health and well-being benefits (Van Rent-
erghem and Botteldooren 2011), and “green collar” job
creation (Center for American Progress 2009).

Key Review Findings

The NYC Green Infrastructure Plan was introduced in 2010
as a multi-decade, multi-billion dollar plan to improve water
quality in the city. (NYC DEP 2010).

The NYC plan invests in engineered Gl such as green roofs,
right-of-way bioswales, green streets, and street trees.

By increasing vegetation in the city, the goal is to increase
the amount of precipitation that can be soaked up locally,
reducing stormwater contamination of local water bodies
and incidents of flooding during heavy rain.

The plan calls for the construction of thousands of Gl inter-
ventions on both public and private property, resulting in
a distributed, or neighborhood-scale, infrastructure ap-
proach to realize citywide stormwater management goals.

Green roofs are a common type of engineered Gl interven-
tion. Extensive green roofs are relatively shallow (<15 cm
thick, allows for short rooting only) and less expensive to
install/maintain, while intensive green roof are deeper and
are generally more expensive. Even for large storms, rainfall
retention of green roofs is 30% or more of incident rainfall,
reaching more than 50% for thicker intensive roofs.

Demonstration projects testing green, white and black roof
treatments have shown that the temperature reduction of
green and white roof treatments are similar, except during
wet summers months when green roof treatments signifi-
cantly lower temperatures beyond white roof treatments.

Progress has been made documenting the performance of
individual Gl interventions, but we still do not have a clear
understanding of the overall impact of a system of many Gl
interventions.

Distributed Gl systems composed of many parts are likely
to interface with social systems and communities, adding
complexity around public acceptance and stewardship.

Public acceptance of right-of-way Gl in NYC has been
mixed. Some residents note concerns about loss of park-



ing, accumulation of trash in G, dislike of plantings, and/or
dissatisfaction about perceived lack of public consultation.
In some instances, right-of-way Gl has been vandalized.

Survey work has found the public places more value on the
cultural, social, and aesthetic services provided by Gl than
the environmental services.

A key question is how to define “acceptable” performance
for a distributed Gl system. For example, what is an accept-
able level of safety for a distributed system? Should safety
be evaluated for an individual component of a Gl systems
or across the cumulative system as a whole? Similar ques-
tions arise for resilience.

Policy and Practice Implications
Leveraging Gl potential requires a shift in thinking that
considers a Gl system as whole, rather than just individual

Gl installations.
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Further Reading and References

Technology & Design Innovation

Appropriate sensor networks and data management/
support systems—essentially a “smart cities” approach to
urban Gl programs—could help advance systems-level
real-time monitoring of Gl system performance, reducing
the need for systems-level predictive modeling, which can
be complex and uncertain.

Gl designs and implementation should account for pub-
lic values, preferences, and perceptions. Doing so could
result in better long-term performance and stewardship
outcomes.

Decision makers should consider design and operation of

Gl interventions that maximize sustainability co-benefits
that go beyond stormwater management.
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