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• 3 Conservation Areas north 
of ENP
• Separated by levee/canal 

system
• Water conveyance to ENP

• Water supply
• Flood Control
• Habitat and Wildlife 

Conservation



• Too much/too little water
• Everglades half of original extent

• Impoundments block flow

• Massive reductions in wading birds, other 
wildlife

• Degradation of water quality
• Extensive expansion of cattail

and 6,000 km2 exotics infestation

• Repetitive water shortages and salt water 
intrusion

• Declining estuary health

An Ecosystem in Trouble

Multi-
Dimensional

Multiple
Stakeholders

Wicked Problem

Watkins and Wilber



Federal:
FWS 
NPS 
EPA
USACE
USGS
NOAA
USDA
FKNMS
NMFS
NOS
OOAR
Tribes

Stakeholders in 
Everglades 
Management

(in no order)

State:
SFWMD
DEP
FFWCC
DACS
DCA
FDOT
County

Others:
NGOs
Public

Academia:
UF - IFAS
FAU
FIU
UM - RSMAS

Local:
LWDD
Wellington



• Managed based on regulations such as:
• Water Regulation Schedules (area-specific)

• Provide flood control and water supply
• Ecological Considerations
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• Managed based on regulations and 
environmental assessments 

Water Management Operations



• Managed based on regulations and 
environmental assessments 

Water Management Operations



2007 2010

Multi-Dimensional Solutions Needed to 
integrate restoration, research, habitat 
management, monitoring, operations

2009



Enquist CAF et 
al. (2017)

Translational science 
focuses on the 
importance of 
communicating 
scientific information 
to "connect end-users 
of environmental 
science to the field 
research carried out 
by scientists” 
(Schlesinger 2010). 



Issue

Other information
and data layers

How 
questions?
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Managers

Scientists

MANAGEMENT 
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Decision 
Support 
Tool(s)
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(Producers)
When 

questions?
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research 
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questions?

Synthesis of 
information

for decision makers

How achieve/which 
management objectives? 
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• Everglades Restoration Transition Plan
• Multispecies Transition Strategy

Managing Ecohydrology in the Everglades

Source: USFWS 



Decision Support Tools –
Past, Current, Future Temporal scales

Individual/Specific Purposes
• SFWMD Position Analysis
• USACE Conditions Update
• USGS Gauge Data
• Weather Forecasts (daily, 

seasonal)
• USFWS Species Climate Outlook
• EverVIEW
• Habitat Suitability Indices

– WADEM
– CSSS
– Many others

Past: Individual Use

Current: Combine



SFWMD – Position Analysis

USACE – Water Level 
Exceedence Statistics



USACE Structure
Rainfall Forecast

NOAA Rainfall 
Predictions

Daily/Weekly

Seasonal



USGS Gage Data
Explore and View EDEN

USFWS Species Climate Outlook

Developed and Updated by Lori Miller / Hydrologist / South Florida Ecological Services 
Office / Vero Beach, FL



Wading Bird Depth Viewer

Cape Sable Seaside 
Sparrow Water Depth Viewer



https://www.jem.gov/

Ever4Cast Tool - USGS



Translational Science 
Framework –

Ecosystem Based Management

Operations (Ecological) 
Outcomes

Agency 
Managers
• Rainfall
• Objectives 

Researchers: 
Management-
based Science

Agency 
Scientists: 

Science-based 
Management

Seasonal 
Recommendations
• Landscape
• Local

Quarterly/Weekly 
Recommendation Refinement
• Landscape
• Local

Stakeholder Engagement

TS and D
ST

TS and DST



Available

Available

More extensive

More extensive

More extensive

This talk

This talk

Ecosystem Based Management
NowThenInformation

• Structure Operations
• Canal & Marsh Stage
• Tracking Water 
Movement into Marsh

• Water Quality in Marsh
• Ecological Condition
• Tool Applications
• Management 
Recommendations

Available

Available

Limited

Limited

Limited

Limited

Present



SummaryBest Practices
• Multi-agency requirements
• Multi-stakeholder engagement
• Recurring engagement scientists and managers
• Individual tools  Multi-tool approach
• “Joint” input to operations managers

– Group recommendations for areas collaboratively 
developed 

Future Needs
• Measuring effectiveness

– Quantify impacts to ecosystem resources**
– Continue to integrate tools
– In-depth evaluation of past season recommendations

• Continue to refine integration with operational 
decisions
– Communication tools
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