Factors Influencing Risk of Collisions for Birds with Buildings
Multiple, interacting factors influence the risk of glass collisions that a given building
poses to birds (Hager, 2008; Hager et al., 2013). Klem et al. (2009), looked at
architectural and landscape variables for 73 buildings in Manhattan (New York) and
concluded that the amount of glass on a façade was the best predictor of mortality, with
a 10% increase in glass correlating with an increase in collisions of 19% or more
(depending on season). Cusa et al. (2015) also found a strong relationship between
amount of glass and number of collisions on buildings in Toronto.
In a meta-analysis of data from monitoring programs and other sources, Loss, et al.
(2014) calculated overall annual mortality, combining all building classes, as between
365 and 988 (median 599) million birds killed annually in the United States. Different
types of structures were associated with different rates of mortality, with a median
mortality rate of 2.1 birds per home, 21.7 birds per structure for low rise buildings (4-11
stories), and the highest median rate of 24.3 bird collisions per building for high rises.
Note, however, that the increase from low rise to high rise rates is low – presumably
because most collisions on high rise structures occur on the lower floors.
Obviously, for determining policy, it would be useful to have data on the amount of
glass on each structure for which data was used, or to be able to translate collisions per
building into collisions per unit measurement of building footprint or façade area, but
these data are not available. Comparing the rates for low rise and highrise buildings
indicates that floors above 14 may contribute relatively little to overall mortality
It is difficult for collisions monitors to know precisely where on a façade a collision
occurs, as birds may bounce or fly away without leaving a mark (Klem, 2009). However,
monitors able to view setbacks and roofs report bird carcasses that would not be tallied
by more typical monitors restricted to ground level. Collisions on higher levels of
buildings may thus be underestimated. However, a large, multi-site study by Hager et al.
(2017) also called out low rise buildings, especially those in suburban areas like office
parks.
The habitat immediately surrounding buildings bears directly on collisions likelihood –
vegetation and other resources draw birds and so do their reflections. Aquatic habitats,
like stream banks, lakesides and marshes are especially productive, and birds are
attracted to areas with water, both during the day, and as they end migration stages at
night (Bonter et al., 2008).
Studies have repeatedly found that glass that reflects vegetation, up to top tree height, is
more likely to cause collisions (Gelb and Delacretaz, 2009; Gelb and Delacretaz, 2006;
Klem et al., 2009; Kummer et al., 2016; Liu and Yanchun, 2017). Agudelo-Alvarez et al.
reported that situations where vegetation was seen through glass caused more collisions
than simple reflection – perhaps because much reflective glass can vary significantly in
reflectivity throughout the day.
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Buildings that reflect vegetation are an issue but it is more complex than that –
vegetation is a proxy for the activity zone of birds, because birds spend the majority of
their time where resources like food, shelter, perching and roosting sites are available.
But, birds may also want to fly over vegetation in reflected sky, or around a structure, in
reflected habitat. Different heights above the ground have been used in legislation and
guidelines as proxy for the zone where birds are most active, including 60 feet (see San
Francisco and Toronto standards), 75 feet (New York City) and 40 feet (LEED).
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