
 

North American cities may see a major
species turnover by the end of the century
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City residents enjoy the cherry blossoms in early spring at High Park, a popular
park in downtown Toronto, demonstrating the recreational value of urban nature.
Credit: Scott MacIvor, CC-BY 4.0 (creativecommons.org/licenses/by/4.0/)

Climate change may dramatically affect the animal species observed in
North American cities, according to a study published March 27 in the
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open-access journal PLOS ONE by Alessandro Filazzola of the
University of Toronto Mississauga and Apex Resource Management
Solutions, Canada, and colleagues.

Urban dwellers bond with the biodiversity around them, from backyard
birds to the mascots of local sports teams. But due to the effects of 
climate change, residents of US and Canadian cities may encounter a
different cast of animal characters by 2100. Filazzola and colleagues
studied the impact of human-caused climate change on more than 2,000 
animal species historically found in the 60 most populous North
American cities.

First, the researchers used online species distribution databases
generated by citizen science initiatives to download a record of
terrestrial animal species sightings in each city. They acknowledge
potential issues with the reliability of data which is largely generated
from citizen science initiatives. The researchers then used machine
learning to predict the most suitable conditions for each species, based
on three differing emissions scenarios, by the end of the century.

Results indicated a turnover of urban biodiversity by 2100 across almost
all cities measured. Cities with high historic species richness were
predicted to have the largest declines and fewest gains in species.

Geographically, cooler, wetter cities (e.g. Omaha and Kansas City) may
welcome the most new species, with Quebec, Ottawa, and Winnipeg
nearly doubling their species roster.

Warmer cities with higher precipitation (e.g. coastal California) may
lose the most species. Arid southwestern cities like Phoenix and
Albuquerque are not expected to experience a dramatic species shift,
likely due to their resilient ecosystems.
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Fifty-four species may vanish entirely from the 60 tested cities. When
examining changes by taxon, over 95% of bird and insect species were
predicted to experience a change in the number of cities they occupy.
Canines, most amphibians, and loons (aquatic birds) may experience the
greatest losses in cities, while turtles, mice, toads and pelicans may
become more common overall.

The authors suggest that "an individual who lives a lifetime within the
same city will likely observe changes in the species that occur around
them."

As this is a modeling study, these predictions need to be followed by
ecological analyses. Further research can address how variables other
than climate affect species distribution and explore how city living may
bring additional stressors to animals. The researchers state that future
projections are dependent on society's ability to curb greenhouse gas
emissions, and they encourage future efforts to protect biodiversity.

The authors add, "For people living in cities, the animals in their
backyards and local green spaces are going to change significantly with
climate change. Over the next few decades, familiar species will be
leaving the city and new species will be entering it, forever changing the
composition of urban animals."

  More information: The great urban shift: Climate change is predicted
to drive mass species turnover in cities, PLoS ONE (2024). DOI:
10.1371/journal.pone.0299217
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