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capture and storage of carbon is known as carbon sequestration (Getter et al. 2009). The
U.S. Department of Energy supports the carbon sequestration potential of green roofs as
an effective way to reduce the amount of greenhouse gases in the atmosphere (Getter et
al. 2009, US DOE 2004). Photosynthesis not only removes carbon dioxide, but also
releases oxygen, and the plants can take in dust particles from the air, both of which
improve local air quality, a growing problem for large cities (Indianapolis DPW 2008).
The insulation from green roofs also cuts down on noise pollution within a building,
especially from nearby heavy traffic (US DOE 2004).

Another problem for cities is the urban heat island effect, a phenomenon where
urban areas are significantly warmer than surrounding suburban and rural areas, due to
the large amounts of impervious surfaces that essentially trap heat, and then release it
later (Oberndorfer ef al. 2007). Increasing plant growth within cities can help to mitigate
the urban heat island effect via evaporative cooling, where the plants release water
through their stomata, similar to the concept of sweating (Earth Pledge 2005, Indianapolis
DPW 2008, Oberndorfer et al. 2007, US DOE 2004). Increased amounts of impervious
surfaces also contribute to large amounts of runoff during storms, in many cases leading
to floods and sewer overflows. Green roofs manage stormwater by essentially becoming
retention ponds and delaying runoff of excess water until after peak storm events (Carter
and Keeler 2008, Indianapolis DPW 2008, Oberndorfer et al. 2007). In a study in
Georgia, green roofs were found to retain 77% of rainfall on average (Carter and
Rassmussen 2006).

Green roofs are expected to outlast the lifespan of conventional roofing systems

by two to three times, lasting 40 years on average, and extensive green roofs require the



