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• Everglades Set-up
• Defining Stakeholders
• Translational Science
• Decision Support Tools
Hydrologic/climate forecast Projections
Species Climate Outlook
Habitat Suitability Indices

• Examples at Different Scales
Daily-scale Water Management
Quarterly/Seasonal Scales
Larger Spatial Scales

• Best Practices/Future needs

Outline
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• Highly managed system
• Ecological

• Supports 67 T & E species
• Endemic species
• Important migration stop
• Imperiled habitats

• Ecosystem Services
• Wet and Dry Seasons

• Water supply
• Agricultural
• Urban

• Flood Control

An Ecosystem Managed for Multiple 
Purposes

• Multiple impounded areas
• Everglades Restoration
• Filter marshes, reservoirs, etc
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• Too much/too little water
• Everglades half of original extent

• Impoundments block flow

• Massive reductions in wading birds 
• Down 90-95%
• Actively manage for 3 T&E species
• Suite of white, long-legged wading birds

• 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 suppluy

Water Management Operations



• Managed based on regulations and 
environmental assessments 

Water Management Operations
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Water Management Operations



• Apple snails (snail kite prey)
 Water depth, Mar-Oct: > 10 cm (0.325 ft)
 Ascension rate (reversals), dry season: < 7.6 cm/week (0.25 ft/week)

• Prey (small bodied) fish 
 Maintain water above ground surface (if not, 3-year recovery period)

• Wading birds (indicator species)
 Breeding. Recession rate, Jan-Feb: 1.5-4.3 cm/week (0.05-0.14 ft/week)
 Foraging/nesting. Avoid reversal of > 3 cm (0.10 ft) [dry season]
 Maintain water above ground through dry season 

• Snail kites (Endangered)
 Foraging. Recession rate, dry season: 1-2 cm/week (0.03-0.06 ft/week) 

[< 3 cm/week (0.10 ft/week)]

• Tree islands (imperiled habitat)
 Flooded < 120 days (60-300 days?)
 1-8C stage for 3 weeks > 5.2 m, msl (17.0 ft, msl) [3 of 4 years]

• Others

Managing Ecohydrology in the 
Everglades – Species info



2007 2010

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

2009
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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)
• EVER4cast/Multi-Species 

Modeling
• USFWS Species Climate Outlook
• EverVIEW
• Habitat Suitability Indices

– WADEM
– 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

EVER4cast



Wading Bird Depth Viewer

Cape Sable Seaside 
Sparrow Water Depth Viewer



USFWS Species Climate Outlook

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



Approach to 
integrate info:

Participants
• Managing Agency Scientists
• Researchers/Species experts
Meetings
• Seasonal 
• Monthly
• Weekly 
• Daily**

Operations
Managers

Tools
All relevant & 
available
Looking forward
Most likely 
conditions

Integrated 
Recommendations
Management 
Units/Landscape
Current conditions
Climate expectations
Species status
Antecedent conditions



Integrated Recommendations

Operations (Ecological) 
Outcomes

Agency 
Managers
• Rainfall
• Objectives 

Researchers

Agency 
Scientists

Seasonal 
Recommendations
• Landscape
• Local

Quarterly/Weekly 
Recommendation Refinement
• Landscape
• Local



Develop Seasonal Recommendations



Ever4Cast Multi-Species Modeling – USGS
https://jem.gov/ever4cast/



Monthly and Weekly coordination
(update/refine recommendations, as needed)



http://hboiirlo.fau.edu:3838/bbotson/EDEN/

Monthly and Weekly coordination
(update/refine recommendations, as needed)

Wading Bird Habitat Suitability



Monthly and Weekly coordination
(update/refine recommendations, as needed)



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



Conclusions
Best Practices
• Multi-agency requirements
• Multi-stakeholder engagement
• Recurring engagement

– “In it together” attitude
• Engaging suite of science/scientists
• Individual tools  Multi-tool approach
• “Joint” input to operations managers

– Group recommendations for areas 
collaboratively developed 

Future Needs
• Measuring effectiveness

– De-briefings
– In-depth evaluation of 

past season recommendations
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