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SEAGRASS ECOSYSTEM: FLORIDA BAY




Multiple Climate Driven Coastal Stressors
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Daytime - Supersaturated O, in
Leaf and Water Column
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Nighttime - Water Column
Buffering Leaf Hypoxia
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Water Column Hypoxia
Corresponded to Meristem
H,S Intrusion
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Meristem H,S Intrusion During
Highest Temperature and Lowest Water
Column O,

Min Night pO, (kPa)
Min Night O, (mg L?)
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Low Light Experiments
High Frequency of H,S in
Meristems
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Salinity Limits Leaf O, Flux in Light-
Enhances Consumption in Dark
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Salinity Limits Oxidation
H,S Intrusion Dark
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INTEGRATE MECHANISTIC UNDERSTANDING
INTO ECOSYSTEM MODEL
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Climate Change Seagrass Scenarios

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

Phosphorus in the Water Column Light at Canopy
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Climate Change Seagrass Scenarios

2. Hypersalinity (55 psu) Directly 3. Increase in Temperature
Lowers Photosynthesis and (+30C) Increases
Biomass Photosynthesis and Biomass

Abowe Ground Biomass Abova Ground Biomass

1230 1560
Days
— 35 P50 --- 45PSU

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



Water Column Oxygen Dynamics Module Florida Bay
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South Florida and Globally
Large-Scale Seagrass Mortality “Die-Off” E
Attributed to Hypoxia- multiple drivers
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Large Scale Seagrass Mortality Events
Nutrient Pulses to Water Column Florida Bay

Western/Central Bay Eastern Bay

*Pulsed Event (4,0000 ha major die-oft ~6,000 kg P)
40 km?
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Specific Future Climate Scenarios (2060

. 1.5 Foot SLR Increase (9.5 mm y-1)
ll. +1.5 °C Temperature Increase

. 490 ppm CO,
IV. +/-10% Change in Precipitation

Environment:

DO 10.

Climate Change Projected Effects on Coastal Foundation
Communities of the Greater Everglades Using a 2060 Scenario:
Need for a New Management Paradigm

M. S. Koch * C. Coronado - M. W, Miller -
D. T. Rudnick - E. Stabenau - R. B, Halley -
F. H. Sklar
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ate Effects on Seagrass Ecosystems

SuMMARY/COMMENTS

FOUNDATION
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SEA LEVEL RISE (46 cw)

SEAGRASS/ * WETLAND AND MUDBANK EROSION/NUTRIENT FLUX LEADS
TO LOW LIGHT

* SHIFT SEAGRASS TO PHYTOPLANKTON SYSTEM UNDER LOW
LIGHT CONDITIONS

TEMPERATURE RISE (+1.5°C)

* LONG WATER RESIDENCE TIME FL Bay - ‘I TEMPERATURES

SEAGRASS/ (36-40°C) AT THERMAL LIMITS

* HypersaLINITY (60-70 psu) witH T TEMP

* GREATER EXCHANGE WITH SEA LEVEL RISE MAY
AMELIORATE THIS TEMPERATURE/SALINITY STRESS

* Hypoxia 8 TOXIC SULFIDES SEDIMENTS “T* wiTH “T* TEMP

LOWER PRECIPITATION (10%)

SEAGRASS/ * INCREASED HYPERSALINITY EVENTS FL BAY

D/l | * INCREASED HYPOXIA

* LESS SEAGRASS BIODIVERSITY AT ECOTONE

* PERCENT INCREASE IN PRECIPITATION CAUSE IMPACTS
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