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Landscape 
– A mixture of custard apple 
swamp forest, sawgrass plains, 
ridge and slough, marl marshes

McVoy et al. 2011

Everglades Landscapes: Then
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Landscape:
(What habitat remains of the 
predrainage Everglades footprint, now 
know as the Everglades Protection 
Area or EPA)

– Water Conservation Areas
– Everglades National Park

(What is no longer marsh habitat 
within the Everglades footprint)

– Eastern Bordering Urban Areas
– Everglades Agricultural Area

Everglades Landscapes: Now



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C TS O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

Everglades Landscape Change

Landscape Ca. 1850 (m2) Ca. 2005 (m2) Percent 
remaining

Custard Apple Swamp 1.4 X 108 0 0

Sawgrass Plains 2.7 X 109 1.7 X 108 6

Ridge and Slough 6.1 X 109 2.7 X 109 44

Degraded Ridge & Slough -- 1.7 X 109 28

Peat Trans. Glades 6.1 X 107 0 0

Rockland Marl Marsh 6.5 X 108 3.2 X 108 49

Degraded Rockland Marl Marsh -- 8.9 X 107 14

Marl Trans. Glades 6.9 X 107 4.0 X 106 6

Perrine Marl Marsh 8.9 X 108 6.5 X 108 73

Ochopee Marl Marsh 5.7 X 108 5.7 X 108 100

Total 1.1 X 1010 6.2 X 109 56

4From Table 4.2 in Landscapes and Hydrology of the Predrainage Everglades, 2011.
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 Peat provides an organic substrate for plant 
growth, a habitat for Everglades fauna plus it is a 
sink for carbon and serves to retain water.  

 The purpose of this exercise was to determine:
• Predrainage and current peat volumes

• Predrainage and current peat masses 

• Predrainage and current peat carbon contents 

• Predrainage and current peat water retention capacity

 The scope:
– Predrainage = mid 1800s

– Current Everglades (Everglades Protection Area or EPA) = 
WCAs and ENP

– Everglades Agricultural Area (EAA)

Everglades Peat Determination
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 The approach:  

– Utilize Spatial Data Sets:

• Predrainage surface elevations

• Current surface elevations

• Bedrock Elevations

• Soil bulk density and carbon from R‐EMAP

– Create rasters from each data set;

– “Cookie‐cut” pertinent regions in each raster;

– Determine volumes from bedrock elevations subtracted 
from surface elevations;

– Calculate mass and carbon from volumes and soils 
characteristics (carbon and water retention).

Everglades Peat Determination



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C TS O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

Data Sets for Evaluating Peat Volumes

7

Surveys Used to Hindcast 
the Predrainage Contours
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Data Sets for Evaluating Peat Volumes

8

Predrainage Contours from The NSRSM Everglades Bedrock Map from Parker et al., 1955. 
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Data Sets for Evaluating Peat Content
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South Florida Topography Project –
South Florida Digital Elevation Model

R-EMAP (EPA) Soils Data
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The Predrainage vs. Current

10
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Procedures and Calculations

 Everglades peat volumes = predrainage and current 
surface elevations (feet, NGVD) for each region minus 
the bedrock surface elevations (feet, NGVD) then 
converted to cubic meters

Masses (megagrams) = peat bulk density (megagrams
per cubic meter) times the volumes for the region

 Carbon (megagrams) = peat mass times carbon content 
(megagrams carbon per megagram of peat) for  the 
region

11
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Processes and Sources of Error

 Predrainage surface = land surveys and canal construction 
surveys

 Current surface = a mosaic of data from sources having varying 
degrees of accuracy (LiDAR, bathymetry, surveys, etc.)

 The Parker bedrock map is referenced to earlier works, 
(Sanford, 1909; Fenneman, 1938; Jones et al., 1948) but no 
measure of accuracy is presented 

 We used current EPA peat soils characteristics for both the 
current and predrainage calculations 

 For the predrainage calculations, we screened the data and 
restricted it to values that were reasonable for predrainage 
peat, using the most unimpacted peat in the region (from WCA‐
1) as a proxy for predrainage

 Spatially interpolated data 12
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Everglades Peat Depths

13
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Area and Peat Volume by Region

14
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Peat Volumes Change by Region

15

Region Original Volume 
(m3)

Current Volume 
(m3)

Volume Lost 
(m3)

Percent of Original 
Volume

EAA 8.3 x 109 3.5 x 109 4.8 x 109 42

WCA1 2.0 x 109 1.8 x 109 2.2 x 108 89

WCA2A 9.1 x 108 6.9 x 108 2.2 x 108 76

WCA2B 2.2 x 108 1.1 x 108 1.0 x 108 53

WCA3AN 8.5 x 108 2.2 x 108 6.4 x 108 25

WCA3AS 1.8 x 109 1.1 x 109 6.8 x 108 62

WCA3B 7.2 x 108 4.6 x 108 2.6 x 108 64

ENP Ochopee Marl 
Marsh 6.9 x 106 9.2 x 106 2.3x 106 (gain) 134

ENP Shark River 
Slough 3.5 x 108 2.8 x 108 6.9 x 107 80

ENP  Eastern Marls & 
Taylor Slough 1.4 x 107 1.2 x 107 1.4 x 106 90

Total EPA+EAA 1.5 x 1010 8.2 x 109 7.0 x 109 54

Total EPA 6.8 x 109 4.7 x 109 2.2 x 109 69
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Predrainage, Current and Difference

16

Landscape/
Project

Peat Area 
(km2)

Peat Volume
(m3) Mass (Mg) Carbon (Mg)

Predrainage 
Everglades 1.1 x 104 2.0 x 1010 2.6 x 109 9.4 x 108

Current 
Everglades 
Protection 
Area

5.6 x 103 4.7 x 109 4.5 x 108 1.8 x 108

Change 
(Loss)

5.4 x 103 1.5 x 1010 2.2 x 109 7.6 x 108
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Estimated Water Retention Capacity

17
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Estimated Water Retention Capacity
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Landscape/
Project

Peat Volume 
(m3)

Water Capacity 
(MT/m3) Water (MT~m3)

Predrainage 
Everglades 2.0 x 1010 0.890 1.8 x 1010

Current 
Everglades 
Protection 
Area

4.7 x 109 0.334 1.6 x 109

Current 
WCA-3A and 
WCA-3B

1.8  x 109 0.334 6.0 x 108

Central 
Everglades 
Planning 
Project

2.6 x 108

Additional Water 
Provided
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Conclusions

 Predrainage Everglades area = 11 billion m2; peat volume = 
20 billion m3 and mass = 2.6 billion metric tons

 Current Everglades area = 5.6 billion m2; peat volume = 4.7 
billion m3 and mass = 440 million metric tons

 Predrainage Everglades = 940 million metric tons of carbon; 
average depth of peat of about 2 meters 

 Current Everglades Protection Area = 180 million metric tons 
of carbon; average depth of peat of about ¾ of a meter

 Current Everglades = one‐half of the area, less than one‐
fourth of the volume, one‐fifth the mass and carbon of the 
predrainage Everglades

 The Central Everglades Planning Project, an accelerated 
project of CERP, will provide additional water equal to about 
1/3 of that needed to fully hydrate WCA‐3A and WCA‐3B

19
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Questions or Comments?

~130 
Years
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