
Everglades National Park National Park Service
U.S. Department of the Interior

South Florida Natural Resources CenterSouth Florida Natural Resources Center

A Wetter Everglades
Evidence for Higher Pre Drainage FlowsEvidence for Higher Pre-Drainage Flows

and their Implications for Restoration

Robert Johnson and Robert FennemaRobert Johnson and Robert Fennema
GEER Conference 2010



Refining our Understanding of the PreRefining our Understanding of the Pre--Drainage EvergladesDrainage Everglades

General OutlineGeneral Outline

•• Extensive information from Extensive information from paleopaleo--
ecological indicators and pre/postecological indicators and pre/post--
drainage information that describes the drainage information that describes the 

Ge e a Out eGe e a Out e

gg
evolution of the Everglades ecosystem.evolution of the Everglades ecosystem.

•• A growing consensus of a wetter A growing consensus of a wetter 
Everglades ecosystem (20Everglades ecosystem (20thth century), century), 
and how this influences restorationand how this influences restorationand how this influences restoration and how this influences restoration 
targets (Natural System Modeling).targets (Natural System Modeling).

•• The importance of Lake Okeechobee in The importance of Lake Okeechobee in 
driving Everglades hydrology and  driving Everglades hydrology and  g g y gyg g y gy
salinities in the downstream estuaries.salinities in the downstream estuaries.

•• How these major changes in our How these major changes in our 
understanding of the Everglades should understanding of the Everglades should 
influence our approaches for Evergladesinfluence our approaches for Evergladesinfluence our approaches for Everglades influence our approaches for Everglades 
restoration. restoration. 
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Image of the PreImage of the Pre--Drainage Ecosystem (1850’s), Drainage Ecosystem (1850’s), 
from from McVoyMcVoy et.al., (in press) SFWMDet.al., (in press) SFWMD



PaleoecologicalPaleoecological Indicators of a Wetter EvergladesIndicators of a Wetter Everglades

Willard, et. al., USGS, 1999.Willard, et. al., USGS, 1999.
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Saunders et. al., SFWMD, 2008.



PaleoecologicalPaleoecological Indicators of a Wetter EvergladesIndicators of a Wetter Everglades

Willard, et.al., USGS, 1999.Willard, et.al., USGS, 1999.
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WingardWingard, et.al., USGS, 2007., et.al., USGS, 2007.



Characterizing PreCharacterizing Pre--Drainage Vegetation/HydrologyDrainage Vegetation/Hydrology

McVoy et. al. (in press) and Pre-Development Vegetation Communities
of Southern Florida SFWMD 2007
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of Southern Florida, SFWMD, 2007



Lake Okeechobee Driving Everglades HydrologyLake Okeechobee Driving Everglades Hydrology
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U.S. Army Corps of Eng., 1960 & 1978U.S. Army Corps of Eng., 1960 & 1978



•• Integrating with Natural System ModelsIntegrating with Natural System Models

Alterations in Water Flows through the EvergladesAlterations in Water Flows through the Everglades
g g yg g y

 Revised hydrologic modeling of Revised hydrologic modeling of 
the Prethe Pre--Drainage Everglades (NSM Drainage Everglades (NSM 
4.6.2, ENPMod1, NSRSM)4.6.2, ENPMod1, NSRSM)

EPA Inflows •• Everglades Protection Area InflowsEverglades Protection Area Inflows

 For PreFor Pre--drainage models drainage models --
estimates of overland flows fromestimates of overland flows fromestimates of overland flows from estimates of overland flows from 
the northern Everglades the northern Everglades 
southward.southward.

 For PostFor Post--Drainage models Drainage models --
estimates of structure flows (Sestimates of structure flows (S--5A, 5A, 
SS 6 S6 S 7 S7 S 150 S150 S 8 d S8 d S 140)140)

Shark
Slough

SS--6, S6, S--7, S7, S--150, S150, S--8, and S8, and S--140) 140) 
plus future CERP overland flows.plus future CERP overland flows.

•• Shark Slough (Transect C)Shark Slough (Transect C)

 Estimates for overland flows from Estimates for overland flows from 
the Rocky Glades (east) across the Rocky Glades (east) across 
Shark Slough to the Shark Slough to the OchopeeOchopee Rise Rise 
(west).(west).
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From the SFWMD River of Grass Phase II From the SFWMD River of Grass Phase II 
Planning process (preliminary information).Planning process (preliminary information).



Alterations in Water Flows through the EvergladesAlterations in Water Flows through the Everglades

Everglades Protection Area Inflows

Pre DrainagePre-Drainage
1.9 – 2.1 M ac-ft

Current
1.4 M ac-ft

Reduced Flows from Lake Okeechobee and Seasonal Timing Shift
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Reduced Flows from Lake Okeechobee and Seasonal Timing Shift



Alterations in Water Flows through the EvergladesAlterations in Water Flows through the Everglades

Shark River Slough Flows

Pre-Drainage
1.7 – 2.0 M ac-ft

Current
845 K ac-ft

Flow Reduction of 50-60 Percent, Very Low Dry Season Flows
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Flow Reduction of 50 60 Percent, Very Low Dry Season Flows



Water Depth Changes in the Central Everglades Water Depth Changes in the Central Everglades 

Water Conservation Area 3A
Pre-drainage
Current
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Water Depth Changes in the Southern Everglades Water Depth Changes in the Southern Everglades 

Northeast Shark Slough
Pre-drainage
Current
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Everglades Protection Area Inflows

Requisites for Increasing Flows to the Everglades Requisites for Increasing Flows to the Everglades 
Everglades Protection Area Inflows 

Restoration  > Current
600 K ac-ft

Seasonal Timing
Shift

Storage &

Lake O.
Flows

Shark River Slough Flows 
Restoration > Current

Sto age &
Treatment

Restoration   Current
600 K ac-ft

Decomp.
WCA 3

Tamiami
Seasonal Timing

Shift

Tamiami
Trail NS
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Preliminary Scenario from the SFWMD River of Preliminary Scenario from the SFWMD River of 
Grass Phase II Planning process.Grass Phase II Planning process.


