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Ocean Acidification

Latest CO, =425.20 ppm (Oct. 19, 2025)
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Ocean Acidification in the Florida Keys

INSHORE STATIONS DIC is increasing on Florida’s reefs at a
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Can we combat OA with noncalcifying photosynthesis?
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Can we combat OA with noncalcifying photosynthesis?
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Modeling reef carbonate chemistry as a function of...
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Modeling reef carbonate chemistry as a function of...
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Statistical Prediction of Reef Carbonate Chemistry in the FKNMS
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Statistical Prediction of Reef DIC in the FKNMS
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Flowsheds capture variability in the metabolic footprint for each site

2012 Winter (5-day)
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What happens if we increase photosynthetic habitat?

How much does it change the chemistry
and where is it most effective?

Photos from Florida Bay, September 2025



Annual sensitivity of ADIC to addition of seagrass habitat
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Annual sensitivity of ADIC to addition of seagrass habitat

25.6°N -

25.4°N

25.2°N

25.0°N A

24.8°N

24.6°N+

Subregion @ Biscayne Bay @ UpperKeys @ Middle Keys @ Lower Keys

ADIC (umol kg™) per km?

-50-
-1004
-150
B Biscayne Bay
-2004 . Upper Keys
B Middle Keys
B Lower Keys
S S S S L

Station Name



How much additional seagrass is needed to offset the
annual increase in DIC in the Florida Keys?
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Annual Spatial ADIC Sensitivity: Biscayne Bay

Sensitivity = (probability of inclusion) x (ADIC per hectare)

Site: 1
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Annual Spatial ADIC Sensitivity: Upper Keys

Sensitivity = (probability of inclusion) x (ADIC per hectare)
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Net Annual ADIC Sensitivity to Seagrass Habitat Change

Regional Sensitivity = >(probability of inclusion x ADIC per hectare)
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Preliminary Conclusions & Thinking Forward

1. Upstream seagrass communities
may be able to offset increasing
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hydrodynamic context.

What are the opportunities and barriers for scaling seagrass™ restoration for
biogeochemical benefit in the Florida Keys?



Preliminary Conclusions & Thinking Forward

“While local efforts have had
success at small spatial scales, the
rate of restoration has not been
able to keep up with the overall
rate of reef health decline in the
Florida Keys. In order to restore
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(Restoring Seven Iconic Reefs: A Mission to Recover the Coral
Reefs of the Florida Keys, 2019)
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Abstract

In the face of rapidly compounding climate change impacts, including ocean acidification
(OA), it is critical to understand present-day stress exposure and to anticipate the biogeo-
chemical conditions experienced by vulnerable ecosystems like coral reefs. To meaning-
fully predict nearshore carbonate chemistry, we must account for the complexity of the
local benthic community, as well as connectivity between habitats and relevant endmember
carbonate chemistry. Here, we adopt a system-scale approach to predict site-scale effects
of benthic metabolism on the carbonate system of the Florida Reef Tract (FRT). We utilize
bimonthly carbonate chemistry data from ten cross-shelf transects spanning 250 km of the
FRT to model changes in dissolved inorganic carbon (DIC) and total alkalinity (TA). Ben-
thic habitat maps were used to broadly classify communities known to impact carbonate
chemistry. A SLIM 2D hydrodynamic model with mesh resolution reaching 100 m over
reefs and along the coastline was used to determine the relevant water mass histories and
identify the upstream benthic communities shaping local carbonate chemistry. These his-
torical metabolic footprints, or “flowsheds"”, were used to build predictive models of the
change in DIC and TA at each station. The best predictive models included the chemical
impacts of benthic ecosystem metabolism, as defined by water mass trajectories, weighted
endmember chemistry, volume, time, and other environmental parameters (light, tempera-
ture, salinity, chlorophyll-a, and nitrate). Considering water mass for 5 days prior to sample
collection yielded the highest model skill.

Keywords Coral reef carbonate chemistry - Statistical modeling - Water mass history -
Benthic metabolism - Endmember biogeochemistry - Florida reef tract
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SLIM (unstructured mesh hydrodynamic model)
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