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Nothing in Everglades Restoration makes sense except in the light of Scale



GREATER EVERGLADES’ COASTAL MARINE FOUNDATION COMMUNITIES



Strong Regional Drivers
(Climate, Currents, Ocean Temperature)

Everglades
Restoration

Marine
Transgression



I. 1.5 Foot SLR Increase (9.5 mm y-1)
II. +1.5 oC Temperature Increase  
III. 490 ppm CO2 
IV. +/- 10% Change in Precipitation 

Specific Future Climate Scenarios (2060) 



Koch et al. 2014



SEAGRASS ECOSYSTEM AS A CASE STUDY
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Climate Effects on Seagrass Ecosystems





South Florida and Globally
Large-Scale Seagrass Mortality “Die-Off” Events
Attributed to Hypoxia- multiple drivers

After: Robblee et al. 1991 Hall et al. 2016

1987-1990
~95 km2

2015
~88 km2



Oxygen Dynamics
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Water Column Hypoxia 
Corresponded to 
Meristem H2S Intrusion
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Meristem H2S Intrusion at 
Highest Temperature and Lowest 
Water Column O2



Low Light Experiments
High Frequency of H2S in 
Meristems

Koch et al. 2022b



Parameterize
Seagrass Model
Focus on Stressors

INTEGRATE SMALL-SCALE PHYSIOLOGY DATA INTO ECOSYSTEM MODEL

Madden et al. 2016



Climate Change Seagrass Scenarios
1. Increased Nutrient Pulses (x1.25, 1.5), Stimulate Phytoplankton Blooms, 
Lowers Light at Canopy, and Drives Down Seagrass Biomass



Climate Change Seagrass Scenarios

2. Hypersalinity (55 psu) Directly 
Lowers Photosynthesis and 
Biomass  

3. Increase in Temperature 
(+3oC) Increases 
Photosynthesis and Biomass

Missing from the Current Seagrass Model: Hypersalinity/Temperature Effects 
on Oxygen in the Water Column!



Water Column Oxygen Dynamics Module Florida Bay



SCALE TO ECOSYSTEM AND LANDSCAPE

• Long-Term Water Quality Data
• Climate Change Scenarios
• Conditions Landscapes

• Management Seagrass Health
• Water Column Oxidation
• Drivers of Seagrass Decline
• Thresholds/Triggers Die-offs
• Climate Change Drivers
• Nutrient Cycling-Flux



“He had a trait common to many 
Hutchinson students of being able 
to focus simultaneously on the fine 
detail and the big picture, both 
temporally and spatially, without 
losing sight of either.”

John J. Ewel
U. S. Forest Service
Honolulu, Hawaii

Howard Thomas Odum (1924–2002)

This is our challenge!



Questions?
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