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OUTLINE

|. Greater Everglades Coastal Foundation Communities
II. 2060 Climate Change Scenarios Examined
Ill. Synthesis of Community Response to Drivers

V. Conclusion/Recommendations

1. NEED FOR A NEW MANAGEMENT PARADIGM
2. Cross-System Research, Monitoring, Management
3. Active Management




GREATER EVERGLADES’' COASTAL MARINE FOUNDATION COMMUNITIES
THREATS TO TRANSGRESSIVE BOUNDARIES (CLIMATE AND SEA LEVEL RISE)

\ Sarasota |

West'Palm
~o.e§ Beach ,
Palm Beach

Mangroves
Seagrass and/or
Macroalgae

Coral Reefs and GUlf Of
Hardbottom Mexico

Freshwater Marsh
and or Swamp

Ary
- Tortugas

Tortugas
Eddy




Specific Future Climate Scenarios (2060)

1.5 Foot SLR Increase (9.5 mm y1)
+1.5 °C Temperature Increase

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




10K Island
Coastal
Mangrove

Forests

Southwest
Coastal o
Tidal/Riverine
Mangrove

Forests e
% Interior liasm
i Mangrove
Forests (3) . =
L NG " A ™. Scrub Mangrove Forests
of B3, - A i I o

Mexico N TR e 'ls'l_an\d Mangroves .,
S | ) Y o Florida Bay/

Gulf

#

|. Greater Everglades’ Mangrove
Communities




Coral Reef Community

Interior Lakes/

Seagrass Community

Reef Communities

=
(qv]
m
1
LL
£
0
RV
-
®©
o
o
S5
>3
[
®©
2
@®
o
O
®©
>
n
n
©
e))
@®
O
(0))]
%)
O
go|
o
=
O
>
LU
3
®
o
@)

Gulf
of
Mexico




Specific Future Climate Scenarios (2060)

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

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




SuMMARY/COMMENTS

STRENGTH

FOUNDATION
COMMUNITY
CONFIDENCE

SEA LEVEL RISE (46 C™)

-1
MANGROVE * EVERGLADES’ FOREST ELEVATION CHANGE <3 MM Y
®* STORM SURGE, SALT INTRUSION AND LOSS OF PEAT

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

MACROALGAE ® SHIFT SEAGRASS TO PHYTOPLANKTON SYSTEM UNDER LOW
LIGHT CONDITIONS

CoRrAL REEFs * WATER QUALITY \ WITH WETLAND & MUDBANK EROSION
AND GULF/FL BAY/REEF CONNECTION




Specific Future Climate Scenarios (2060)

. 1.5 Foot SLR Increase (9.5 mm y1)
mmp || +1.5°C Temperature Increase

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




SuMmmARY/COMMENTS

FOUNDATION
CoOMMUNITY
STRENGTH
CONFIDENCE

TEMPERATURE RISE (+1.5°C)

* OPTIMAL TEMPERATURES J (25-30 °C)
* HiGH THERMAL TOLERANCE (~40°C)
* HIGH TEMPERATURE CAN “* SOIL SALINITY

* THERMAL AND SALINITY STRESS J, ROOT PRODUCTION
IMPORTANT COUNTER 'l‘ SEA LEVELS

MANGROVE

* LONG WATER RESIDENCE TIME FL BAY - > TEMPERATURES

SEAGRASS/ (36-40°C) AT THERMAL LIMITS

* HYPERSALINITY (60-70 Psu) WiTH P TEMP

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

* HyroxIA & TOXIC SULFIDES SEDIMENTS P WITH * TEMP

® CURRENTLY AT THERMAL LIMITS - 1‘ BLEACHING

* DECADAL DECLINE IN REEF BUILDING CORALS IN FLORIDA
AND WIDER CARIBBEAN REGION

* INCREASED CORAL DISEASE WITH 'T‘ TEMPERATURE
® SPECIES-SPECIFIC RESILIENCE

CoRrAL REEFS




Specific Future Climate Scenarios (2060)

1.5 Foot SLR Increase (9.5 mm y1)
+1.5 °C Temperature Increase

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




SUMMARY/COMMENTS

STRENGTH

FOUNDATION
CoOMMUNITY

INCREASE ATMOSPHERIC CO, (490 PPM)

MANGROVE * INCREASED CO, P PHOTOSYNTHESIS IF CO, LIMITED
* INCREASE ABOVE AND BELOW-GROUND PRODUCTION

CONFIDENCE

* SOME SEAGRASS/FLESHY MACROALGAE > GROWTH &
PHOTOSYNTHESIS WITH P CO,

SEAGRASS/ * CALCIFIERS & SEDIMENTS ‘P DISSOLUTION

J/ CALCIFICATION

MACROALGAE * DALY VARIANCE CO, P (~325-725 pPm) IN FL BAY

®* SHORT-TERM GLOBAL OCEAN 2060 LEVEL IRRELEVANT

* LONG-TERM /] DISSOLUTION «J, CALCIFICATION & RELEASE
CALCIUM-BOUND NUTRIENTS FROM SEDIMENT

* LoweR CACO; SATURATION ), NET CALCIFICATION
* REFUGIA PATCH REEFS IN SEAGRASS \, CO,
* REEF STRUCTURE ) INTEGRITY /] BIOEROSION

CoRAL REEFS




Specific Future Climate Scenarios (2060)

1.5 Foot SLR Increase (9.5 mm y1)
+1.5 °C Temperature Increase

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




SUMMARY/COMMENTS

STRENGTH

CONFIDENCE

FOUNDATION
COMMUNITY

HIGHER PRECIPITATION (10%)

®* LOWER SALINITY STRESS

®* GREATER ABOVE- AND BELOW-GROUND PRODUCTION

®* MITIGATE SEA LEVEL RISE INFLUENCE AT INLAND
BOUNDARY

® % INCREASE IN PRECIPITATION TO AMELIORATE IMPACTS

MANGROVE

SEAGRASS/ ® LESS HYPERSALINITY IN NORTHERN FL BAY

® MODEST EFFECT ON CENTRAL BAY /WESTERN AREAS

MACROALGAE * % INCREASE IN PRECIPITATION TO AMELIORATE IMPACTS

CoRrAL REEFS
* NOT LIKELY TO AFFECT REEFS UNLESS AFFECT TEMPERATURE




SUMMARY/COMMENTS

STRENGTH

FOUNDATION
CoOMMUNITY
CONFIDENCE

LOWER PRECIPITATION (10%)

* INCREASED SALINITY STRESS & > SALTWATER INTRUSION
IMANGROVE ® > OXIDATION FRESHWATER PEATS & FIRE PROBABILITY
® INCREASE MANGROVE MOVEMENT INLAND

® PERCENT INCREASE IN PRECIPITATION CAUSE IMPACTS
SEAGRASS/ * INCREASED HYPERSALINITY EVENTS FL BAY

* INCREASED HYPOXIA

MACROALGAE * LESS SEAGRASS BIODIVERSITY AT ECOTONE

* PERCENT INCREASE IN PRECIPITATION CAUSE IMPACTS

CoRAL REEFS
® NOT LIKELY TO AFFECT REEFS UNLESS AFFECT TEMPERATURE




THE OLD PARADIGM
« Definitive “Stable” Boundaries
« Containment Management Approach
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THE NEW PARADIGM
« Transgressive Boundaries - Moving
« Adaptive “Active” Management Approach
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RECOMMENDATION #1

An integrative and resilience-focused
management strategy is needed as marine-
terrestrial boundaries become dynamic with

marine transgression, particularly in
landscapes such as South Florida with micro-
elevation gradients.



New management Approach on broad-scale coupling of structure and dynamics:
Connected terrestrial, freshwater, and marine ecosystems under climate change.




RECOMMENDATION #2

Develop large-scale watershed-coastal models that
Integrate water, land, infrastructure and management to
optimize natural and built system sustainability.

Downscaled sea level rise models.

Modeling climate impacts and upstream water
management effects on critical coastal habitats.

Model data requirements (water quality, hydrographic,
geomorphological, and ecological)




Strong Regional Drivers
(Climate, Currents, Ocean Temperature)
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RECOMMENDATION #3

Active approach to management to sustain
marine ecosystems succumbing to climate
Impacts.




Coral Propagation and Resettlement
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Recovery Plan

Elkhorn Coral (Acropora palmata) and
Staghorn Coral (A. cervicornis)

Southeast Regional Office
Protected Resources Division
263 13" Avenue South

Saint Petersburg, Florida 33701
Phone (727) 824-5312
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Staghorn Coral (Acropora cervicornis)

Elkhorn coral (A. afrnata)




RECOMMENDATION #4

Develop a comprehensive
regional/local governance and
planning framework to coordinate
research and planning efforts to

sustain South Florida under climate
change.




Summary

SALIENT RESPONSES SCENARIOS:
MANGROVE AND REEF COMMUNITIES THREATENED BY SEA LEVEL RISE
AND CLIMATE CHANGE, RESPECTIVELY (HIGH IMPACT AND CERTAINTY)
LESS CERTAINTY WATER QUALITY, GEOMORPHOLOGY AND REGIONAL
CURRENT CHANGES
HIGHER PRECIPITATION POSITIVE AND LOWER PRECIPITATION NEGATIVE
EFFECT, BUT AMOUNTS THAT AMELIORATE SEA LEVEL RISE UNCERTAIN

RECOMMENDATIONS:

» AN INTEGRATIVE AND RESILIENCE-FOCUSED MANAGEMENT STRATEGY
» LARGER-REGIONAL MODEL INTEGRATION AND GEOGRAPHIC LINKAGES
» ACTIVE MANAGEMENT

» COMPREHENSIVE REGIONAL/LOCAL GOVERNANCE AND PLANNING







