
 

Nearly a third of Mobile Bay marshes gone
since 1980s, study finds
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Marsh loss seen in satellite images is isolated in purple and orange colors in a
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map of the Mobile Bay watershed. Credit: University of Alabama in Tuscaloosa

About half a football field of marshes on the edges of Mobile Bay
vanished annually over the past 35 years, according to a study by
researchers at The University of Alabama.

The study of satellite and aerial images from 1984 to 2019 showed a loss
of about 30 percent of saltwater marshes, critical for the health of
oceans. The annual decrease of roughly 2,488 square meters means
about 1% of marshes around the bay retreated each year over the course
of the study, according to findings published in the IEEE Journal of
Selected Topics in Applied Earth Observations and Remote Sensing.

The project is the first to apply analyzation of satellite images through
computer modeling to quantify not only the change in marshes, but to
show how land along the bay changed through time, providing detailed,
annual information that fine-tuned models with the ability to show how
future actions should influence marsh and wetland habitat.

"This is the first time that the team here has tried to quantify the losses
in the past decades because of the availability of high-quality satellite
images," said Dr. Behzad Mortazavi, professor and chair of biological
sciences and a leading researcher of Mobile Bay and its marshes. "There
is variability year to year, but the long-term trend is clear: we are losing
marshes."

For the study, Mortazavi teamed with scientists at UA's Center for
Complex Hydrosystems Research, who used publicly available images to
classify land and program a machine learning model to show gains and
losses of land types over time.
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"The classical type of understanding of two snapshots of history verses
the present doesn't give you the deep understanding of the dynamics
underneath. We have enough data now to calibrate for long-term
projections," said Dr. Hamed Moftakhari, assistant professor of civil,
construction and environmental engineering. "We developed powerful
models that benefit from high-performance computing on campus.
These models help us build a basis that will let the stakeholders and
decision-makers come together around a table. It creates an environment
that favors effective communication among them by visualizing the
results of their decisions."

The health of the bay requires marshes, which act like nature's
wastewater treatment plants, Mortazavi said. Besides removing excess
nutrients from freshwater entering the bay, marshes stabilize the
shoreline, buffer waves, gird against coastal flooding and serve as
habitats for wildlife. However, they are disappearing along the world's
coasts, and Mobile Bay has been no different.

Marsh loss is attributed to urbanization and land development as barriers
to marshes growing inward, sea level rise, loss of sediments flowing
from dammed inland rivers as well as natural contributors such as
tropical storms.

Mortazavi's research has found Mobile Bay's marshes are vanishing
through comparisons of present-day images with historical maps and
records, which lines up with global research on marsh habitats. However,
this is the first detailed analysis of marshes, wetlands and all land types
around Mobile Bay each year over a longer period of time.

"I was blown away," said Mortazavi of the results of the study. "I was
really amazed that in such a short time we have lost nearly a third of the
marshes. This has real implications for this state."
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The model created for the project, validated with the annual data since
1984, can show, for instance, how marshes should respond to a powerful
hurricane or a land development, Moftakhari said. It can be the
foundation for communication among stakeholders considering policies
or land use, he said.

  More information: David F. Munoz et al. Fusing Multisource Data to
Estimate the Effects of Urbanization, Sea Level Rise, and Hurricane
Impacts on Long-Term Wetland Change Dynamics, IEEE Journal of
Selected Topics in Applied Earth Observations and Remote Sensing (2021).
DOI: 10.1109/JSTARS.2020.3048724
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