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Gridded evapotranspiration products

 Potential and Reference Evapotranspiration

 ~2-kilometer spatial resolution
 grid is identical to NEXRAD grid

 extent of Florida

 includes water bodies

 Daily time step
 1985-present

Mean daily PET 2017

5.8 mm/d

3.4 mm/d
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Gridded evapotranspiration products

 Potential evapotranspiration
 Priestley-Taylor equation

 f (Rs, Tmax,Tmin, RHmax, Rhmin)

 Albedo constant value for land and for water

 Reference evapotranspiration
 Penman-Monteith equation 

 f (Rs, Tmax,Tmin, RHmax, RHmin, Wind)

 Albedo is constant value (grass)
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Gridded evapotranspiration products, 

continued

 Input Solar Radiation

 Geostationary Operational Environmental Satellite 

(GOES)
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Gridded evapotranspiration products, 

continued

 Input Meteorological variables:

 1985-1995: North American Regional Reanalysis
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North American Regional Reanalysis

 NOAA model used in support of weather 

forecasting

 32 km spatial resolution

 Interpolated using Radial Basis Function (RBF)

 3 hour time step

 Min and max of atmospheric variables based on 8 

daily values

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



https://www.ncdc.noaa.gov/data-access/model-data/model-datasets/north-american-regional-reanalysis-narr
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Gridded evapotranspiration products, 

continued

 Input Meteorological variables:

 1985-1995: North American Regional Reanalysis
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Gridded evapotranspiration products, 

continued

 Input Meteorological variables:

 1985-1995: North American Regional Reanalysis

 1996-2017: interpolated from weather station data

 FAWN, DBHYDRO, NOAA weather station data

 1996-2016: Inverse-Distance Weighted (IDW) interpolation

 2017: RBF interpolation
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IDW RBF
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http://fl.water.usgs.gov/et/
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Alternative methodologies
 “Blue sky” albedo from Moderate Resolution 

Imaging Spectroradiometer (MODIS) on the 

NASA Terra satellite

 5 year averages of daily values

 2011-15

 Product unavailable in 2017

 PET calculations
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Alternative methodologies, continued

 Meteorological data from:

1. FAWN, DBHYDRO and NOAA weather station data

2. North American Regional Reanalysis

3. Weather Research and Forecasting Model
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Weather Research and Forecasting 

Model

 2 km spatial resolution

 Grid aligns with PET, RET, NEXRAD grids

 1 hour temporal resolution
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Bias analysis at weather station locations

 Bias in NARR and WRF data as alternative 

sources of meteorological data

 Calendar year 2017

 57 weather stations 

 contained sufficient data to compute RET

 wind was limiting variable that excluded stations
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FAWN 110

DBHYDRO 618
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Cross plots for FAWN 110: model (NARR and WRF) on x-axis, observed on y-axis

Tmax Tmin

RHmax RHmin Wind
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Cross plots for DBHYDRO 618

Tmax Tmin

RHmax RHmin Wind
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Cross plots for PET and RET

PET

RET

WRF/NARR RET (mm/day) WRF/NARR RET (mm/day)
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Potential Reference Potential Reference Potential Reference Potential Reference

Annual 1547 1568 1661 1535 114 -33 -2 -1

January 56 87 64 84 8 -3 1 -4

February 77 98 86 92 9 -6 1 -5

March 118 139 130 130 12 -9 2 -6

April 155 165 166 155 11 -9 1 -5

May 192 190 206 180 13 -10 1 -3

June 171 144 180 145 9 1 -2 5

July 195 164 206 165 10 1 -2 6

August 191 161 201 164 10 3 -2 8

September 156 139 162 138 7 -1 -4 3

October 113 119 120 121 7 2 -2 4

November 72 88 81 88 8 1 1 1

December 51 74 60 71 8 -2 1 -4

(millimeters) (millimeters)

Time Period 

(2017)

Evapotranspiration based on 

weather station observations
NARR evapotranspiration Bias After bias correction

(millimeters) (millimeters)

Bias in NARR ET at station locations
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Potential Reference Potential Reference Potential Reference Potential Reference

Annual 1547 1568 1552 1434 5 -133 -2 -1

January 56 87 59 71 3 -16 1 -4

February 77 98 80 80 3 -18 2 -7

March 118 139 121 116 3 -24 3 -12

April 155 165 158 142 3 -23 3 -13

May 192 190 193 170 1 -20 2 -9

June 171 144 170 146 -1 2 -1 12

July 195 164 192 164 -3 0 -2 11

August 191 161 188 160 -3 -1 -2 10

September 156 139 151 134 -5 -5 -5 6

October 113 119 112 111 -1 -8 -2 3

November 72 88 74 76 1 -11 -1 0

December 51 74 53 64 2 -10 0 2

(millimeters) (millimeters)

Time Period 

(2017)

Evapotranspiration based on 

weather station observations
WRF evapotranspiration Bias After bias correction

(millimeters) (millimeters)

Bias in WRF ET at station locations
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Cross plots for PET and RET

PET

RET

WRF/NARR RET (mm/day) WRF/NARR RET (mm/day)
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Cross plots for bias corrected PET and RET

PET

RET

Bias corrected WRF/NARR RET (mm/day) Bias corrected  WRF/NARR RET (mm/day)
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Sensitivity of PET and RET to input meteorological 

variables

• Based on methodology of Hill (1998)

• Dimensionless index

Hill, M.C., 1998, Methods and guidelines for effective model 

calibration: U.S. Geological Survey Water-Resources 

Investigations Report 98-4005, 90 p.

PET RET
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Cross plots for PET and RET for FAWN 110 using NARR meteorological data

Effect

of Wind
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Cross plots for PET and RET for FAWN 110 using NARR meteorological data

Effect

of Wind

Effect 

of RHmin
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 MODIS data improves spatial representation of albedo

 Radial basis functions improves spatial interpolation

 NARR and WRF output are an alternative to weather 

station data for computing PET

 can be used to fill missing data

Conclusions

No data at station 

during Hurricane Irma
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 Bias in NARR removed by linear model

 Linear bias correction does not fully remove WRF bias

 Remaining bias primarily due to variability in minimum 

relative humidity

 Random scatter, so might be difficult to correct

 How accurate are RH sensors?

 How accurate is RH of weather models?

 Is variability due to sub-grid scale variability?

Conclusions
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