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1. Sea Level: Baseline Conditions
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2. Sea Level: Falling Sea Level Condition

© 2007 Lewis Environmental Services, Inc.

Prograding Shoreline



3. Sea Level: Rising Sea Level Condition
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Transgressive Shoreline



4. Sea Level: Rising Sea Level With Barrier
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5. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness
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6. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness

FRESHWATER 
INPUT
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7. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness (from deposition of leaves, etc., and growth of 
fine roots

FRESHWATER 
INPUT
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Freshwater Input:

1. Less SO4

2. Fe (iron) precipitates S

3. Both inorganic and 
organic sediment 
deposition
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What Is Plan C?

• Using GIS indentify modifications to 
mangrove forests and tidal marshes 
that prevent or reduce resiliency to 
accelerated sea level rise, reverse those 
modifications, and include 
scientifically sound responses to sea 
level rise in all coastal restoration and 
mitigation planning   



Topics

• 1. Mangrove Forest Response To SLR
• 2. Plans A, B and C
• 3. Resiliency In Mangroves
• 4. Protect First, Restore Second
• 5. Ecological Mangrove Restoration   

(EMR)
• 6. Florida’s Response So Far
• 7. Recommendations





Topics

• 1. Mangrove Forest Response To SLR
• 2. Plans A, B and C
• 3. Resiliency In Mangroves
• 4. Protect First, Restore Second
• 5. Ecological Mangrove Restoration   

(EMR)
• 6. Florida’s Response So Far
• 7. Recommendations



7. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness (from deposition of leaves, etc., and growth of 
fine roots

FRESHWATER 
INPUT

© 2007 Lewis Environmental Services, Inc.

Freshwater Input:

1. Less SO4

2. Fe (iron) precipitates S

3. Both inorganic and 
organic sediment 
deposition



29



Rookery Bay National Estuarine 
Research Reserve, February 16, 2004
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From Sampson and Rollon 2008



ALTERNATIVE APPROACHES TO MANGROVE
RESTORATION

Ecological Mangrove Restoration or EMR versus Planting 
Only

1. Understand Autecology and 
Community Ecology

2. Understand Normal 
Hydrology

3.  Assess Modifications to 
Hydrology or Added 
Stress?

4.  Select  the Restoration Site
5. Restore or Create Normal 

Hydrology, or Remove or 
Reduce Stress

6. Plant Mangroves Only As 
Needed

6. Build a Nursery, Grow 
Mangrove Seedlings and  
Plant Mangroves
(GARDENING)

SUCCESS ! FAILURE**#!!*





“Strategic Breeching”



Local Community Breeching Dike Walls of Abandoned Shrimp 
Aquaculture Pond, North Sulawesi, Indonesia
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“GREEN TAPE”: RULES, REGULATIONS AND 
POLICIES THAT DELAY AND DISCOURAGE 

THE IMPLEMENTATION OF 
ENVIRONMENTALLY BENEFICIAL PROJECTS





Rookery Bay National Estuarine 
Research Reserve, February 16, 2004
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7. RECOMMENDATIONS

• 1. Develop and Implement a Plan C
• 2. Teach Ecological Mangrove 

Restoration (EMR) With an          
Emphasis on the Natural Resiliency      
of Mangroves in the Face of        
Accelerated Sea Level Rise

• 3. Protect First, Restore Second (But 
Better Mangrove Trimming is NOT        
the Answer)


