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Florida Florida EvapotranspirationEvapotranspiration

Florida Water AtlasFlorida Water Atlas
Pan EvaporationPan Evaporation
IFAS (IFAS (BomanBoman, Haman, , Haman, 
SmajstrlaSmajstrla, , ZazuetaZazueta and and 
others)others)

Measured ET dataMeasured ET data
Physical ModelsPhysical Models
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ManagementManagement

PrePre--19981998 1998 to 20071998 to 2007



Measurement TechnologyMeasurement Technology

Eddy Correlation SystemsEddy Correlation Systems



19981998--2007: ET Measurements Network2007: ET Measurements Network



19981998--2007: Satellite Measurements2007: Satellite Measurements

Available climate data from NOAA NCDC Insolation (MJ/m2) during summer  
(top) and winter (bottom) estimated 
from half-hourly GOES-EAST



1a. Measurement Results 1a. Measurement Results 
How does ET vary across How does ET vary across 

Florida Florida landuseslanduses??
Do we even need to Do we even need to 

distinguish?distinguish?



Florida ET Florida ET 
MeasurementMeasurement
SitesSites
Data Data 
duration duration 
from 1 to 7 from 1 to 7 
yearsyears



Annual ET Differences by Land UseAnnual ET Differences by Land Use
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ET differences are clearly 
evident and quantifiable



1b. Measurements Results 1b. Measurements Results 
Can we get a handle on actual Can we get a handle on actual 

ET versus potential ET?ET versus potential ET?
Do we even need to Do we even need to 

distinguish?distinguish?



When is ET below potential ET?When is ET below potential ET?

How do we differentiate between potential How do we differentiate between potential 
conditions and stressed conditions?conditions and stressed conditions?

Soil MoistureSoil Moisture
Bowen Ratio Threshold (B > 1)Bowen Ratio Threshold (B > 1)
where B = Sensible Heat Flux / Latent Heat where B = Sensible Heat Flux / Latent Heat 
FluxFlux
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ET stress is clearly evident 
and differs by land use



2a. Physical Modeling Results2a. Physical Modeling Results
What is our best option for What is our best option for 

modeling Floridamodeling Florida’’s s 
Potential ET?Potential ET?



18 Land Use 18 Land Use 
Categories for Categories for 
EvapotranspirationEvapotranspiration

Land_Cover
Bushland and Shrubs

Coniferous Forests

Extractive, Rocks, and Disturbed Land

Feeding Operations

Hardwood Forests

Nurseries

Outside

Pastures

Recreational

Row and Field Crops

Sand, Beaches, and Tidal

Tree Crops

Urban High Density, Commercial, and Industrial

Urban Low to Medium Density

Vegetated Wetland

Waterbodies

Wetland Forests 0 60 120 180 24030
Kilometers

.



PET Estimate MethodsPET Estimate Methods
1.1. SFWMD Simple MethodSFWMD Simple Method

2.2. PriestleyPriestley--Taylor ModelTaylor Model

3.3. PenmanPenman--Monteith ModelMonteith Model



Modeling PET Surface Modeling PET Surface 
Characterization by MethodCharacterization by Method

SFWMD Simple MethodSFWMD Simple Method
NoneNone

PriestleyPriestley--Taylor ModelTaylor Model
Surface Surface AlbedoAlbedo

PenmanPenman--Monteith ModelMonteith Model
Surface Surface AlbedoAlbedo
Surface resistanceSurface resistance
Canopy resistanceCanopy resistance



Models Versus MeasurementsModels Versus Measurements

0.0
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Sp PT PM Sp PT PM Sp PT PM Sp PT PM Sp PT PM

MAE RMSE Intercept Slope R
Priestley-Taylor is a better predictor 

of PET than Penman-Monteith



2b. Physical Modeling Results2b. Physical Modeling Results
What are we missing?What are we missing?

Net Radiation
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Florida Net RadiationFlorida Net Radiation
( ) lulds RRRRN −+−= α1

( ) lulds RRRRN −+−= α1

0.149 Average without water

0.141 Average with water

0.124 AgricultureLindsey Citrus

0.122 AgricultureHastings IFAS1

0.107 ForestDenver Rd

0.186 RangelandOrange Creek Restoration

0.139 RangelandBull Creek

0.202 UrbanDeland STP

0.144 UrbanJarboe Park

0.160 WetlandOcklawaha Prairie

0.162 WetlandMulberry Marsh

0.062 WaterLake Apopka K&Z

Mean AlbedoLand UseSite



3. ET and Water Resource 3. ET and Water Resource 
Managements ResultsManagements Results

What have we accomplished?What have we accomplished?



Florida ET DatabaseFlorida ET Database

Developed ET Model Developed ET Model 
Parameters, Forcing Data, Parameters, Forcing Data, 
and Validation Datasetsand Validation Datasets
Compared PET MethodsCompared PET Methods
Created and Validated Created and Validated 
GOES Satellite Solar GOES Satellite Solar 
RadiationRadiation
Created Daily PET and Created Daily PET and 
Reference ET from 1995 to Reference ET from 1995 to 
2004 at a 2 km scale for 2004 at a 2 km scale for 
FloridaFlorida



Florida ET DatabaseFlorida ET Database
Climate data from NOAA NCDC, FAWN, and WMDs Daily GOES Solar Radiation

Priestley-Taylor ASCE Reference ET
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Result 4: Result 4: 
Florida Net RadiationFlorida Net Radiation
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Result 4: Result 4: 
Florida Net RadiationFlorida Net Radiation
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Result 4: Result 4: 
Florida Net RadiationFlorida Net Radiation

http://hdwp.er.usgs.gov/et.asp



Concluding ThoughtsConcluding Thoughts

Existing ET Knowledge GapsExisting ET Knowledge Gaps
Ability to Differentiate by Land UseAbility to Differentiate by Land Use
Characterization of Plant Water Stress and Characterization of Plant Water Stress and 
ResponseResponse
Understanding of Biological ControlsUnderstanding of Biological Controls
Forecasting and Forecasting and HindcastingHindcasting

Immediate Action ItemsImmediate Action Items
Modify Monitoring ApproachesModify Monitoring Approaches
Analyze 10Analyze 10--yr PET datasetyr PET dataset
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