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Left: mangrove forests and mudflats at the study site. Right: the intricate root
systems of mangroves help stabilize living shorelines against erosion and extreme
weather events. Credit: Michael J. Osland, USGS.

Over one-third of Earth's population lives with 100 km of a coastline and
depend on the services that coastal ecosystems provide. With the
intensity and impact of hurricanes expected to increase in the future,
there is a need to understand how coastal ecosystems will be impacted by
and recover from hurricanes, and how these changes will influence
human well-being.

Coastal ecosystems such as mangrove forests are highly susceptible to
effects from hurricanes. Hurricanes can provide valuable sediments and
nutrients that promote plant growth and increase the stability of some 

1/3

https://phys.org/tags/ecosystems/
https://phys.org/tags/mangrove+forests/


 

coastal ecosystems. However, storm surge, saltwater intrusion, wind, and
extreme rainfall can knock down forests, lead to erosion, and transform
plant communities. This can lead to an abrupt and irreversible ecosystem
transformation.

In a southwestern section of Everglades National Park, hurricanes may
have contributed to the conversion of mangrove forests to lower-
elevation mudflats. The mangrove forests offer some protection from
storm surge and can provide habitat stability. Long-term transformation
to mudflats would have serious effects on the ability of coastal wetlands
to persist against hurricanes and rising sea levels.

United States Geological Survey (USGS) scientists have measured
surface elevation changes in these mangroves and adjacent mudflats for
nearly 20 years, including changes brought on by Hurricane Wilma in
2005 and Hurricane Irma in 2017. Michael J. Osland, a USGS research
ecologist, will speak on this research at the 2018 ESA Annual Meeting in
August.

They found that over the last two decades, rates of elevation change in
the mangrove forests and the un-vegetated mudflats have been very
different. While the soil elevation in the mangroves has been relatively
stable, the mudflats have been losing elevation. The data highlight the
ability of mangrove trees to reduce elevation loss and minimize erosion
while promoting wetland stability through root production. Their
findings also indicate that the effects of mangrove conversion to
mudflats are long-lasting, with negative impacts on the resilience of
these ecosystems against extreme events.

The talk is part of a session about hurricane effects on coastal
ecosystems in the southeast US.
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