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How do you plan restoration in the face of climate 
change?

Vulnerabilities and Resilience
Restoration: Risks and Benefits



[Obesekera et al., 2015]

South Florida Water 
Management Model

“The 2x2”



[Obesekera et al., 2015]

South Florida Water 
Management Model

Everglades Landscape Model 

Water levels
Water flows through control structures



Today’s Talk
Three Climate Scenarios
Everglades Landscape Model
Results: Maps of Soil Phosphorus

Map of Methylmercury Production
Time Series of Muck Fire Risk

Implications for Restoration

In a warming world, in the absence of restoration, 
what different trajectories might the ecosystem take 
depending on whether rainfall increases or decreases?
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2060 Climate projections:
1-Baseline scenario 
2- Decreased Rainfall
3- Increased Rainfall

+1.5° C50 cm + 7%
Sea Level Rise

+0.5 m
Temperature

+1.5 C
Evapotranspiration

+ 7%

±10%

Obesekera et al., 2011

2010 Baseline + 
Two climate change scenarios:

“CERP 0”
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Black isolines at 
± 10 mg/m2/yr
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In a warming world, in the absence of 
restoration:

Increased rainfall 
May require more inflow
Eutrophication risk
Methylmercury production risk
Trade-off 
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Everglades Peat

Photo from Firescience.gov

Muck fire a creeping slow-burning fire 
burns mainly under the surface of the soil

1-3 mm/yr

https://www.firescience.gov/projects/11-3-1-22/project/11-3-1-22_SFE_Synthesis_Smoldering_2012-9.pdf


Muck fire

1944, Miami Herald

Large areas lost 8-20 cm of ground surface
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In a warming world, in the 
absence of restoration:

Increased rainfall 
Slightly lower muck fire risk
More protection is needed

Decreased rainfall 
High muck fire risk
Soil loss likely
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Increased Rainfall scenario:
▪ Slightly lower muck fire risk

Need more water
▪ Exacerbates Eutrophication 

& Methylmercury production
Need cleaner water

Decreased Rainfall scenario:
▪ Frequent Muck Fires

Substantial soil loss likely
Need more water
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Restoration is more urgent 
with climate change.
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