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Contributing researchers

= USGS

" David Sumner, Ph.D., Associate Director for Studies, CFWSC
" Barclay Shoemaker, Ph.D., Research Hydrologist, CFWSC
" Michael Wacker, Hydrologist, CFWSC

" Academia

" John Mecikalski, Associate Professor, University of Alabama in
Huntsville

"  Johnna Infanti, Ph.D., University of Miami, University Cooperation for
Atmospheric Research (UCAR) Cooperative Programs for the
Advancement of Earth System Science, Postdoctoral Researcher

" Gabriel Senay, Ph.D., USGS Earth Resource Observation and Science
(EROS) Center and Colorado State University



Climate setting for Florida

" Historical climate: 1961-2016
" Projected climate to 2099



Historical climate

" Parameter-elevation Regressions on
Independent Slopes Model

" Oregon State University

" Interpolates weather station data to a gridded dataset
" conterminous United States
" monthly mean of daily T,,,and T,
" monthly P
" 1895—present
= 2.5 minute resolution (~4.0x4.5 km in Florida)
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- Upward P trend
- Downward P trend

- Upward TMIN or TMAX trend
- Doy ward TWMIN or TWMAZK trend










Projected climate

" Community Climate System Model

" National Center for Atmospheric Research (NCAR),
Boulder, CO

= CCSM3: 1.4°lon and lat resolution (~140 by 155 km in
Florida)

" A2 emission scenario

= CCSM4: 1.25%Ion by 0.9°lat resolution (~125 by 100
km in Florida)

" RCP8.5 emission scenario















Effect of evapotranspiration
on temperature?



Evapotranspiration is an important variable
for validation of climate models, and for

selection of “best”’ climate models for Florida
studies.




USGS ET Stations

" Barclay Shoemaker, Michael Wacker, David Sumner
" Variety of land types and water settings

Starkey Park, meadow, near Tampa Dead River, forested wetland, near Tampa



USGS CFWSC ET Network- Past & Present
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https://sofia.usgs.gov/exchange/evapotrans/



Gridded RET and PET products

" Barclay Shoemaker, John Mecikalski

" Reference and Potential Evapotranspiration:

" 2 kilometer resolution for Florida
" |dentical to NEXRAD gridded precipitation dataset

" daily
" Geostationary Operational Environmental Satellite
(GOES) estimates of solar insolation

" Atmospheric variables interpolated from weather
Station data



2015 Statewide GOES ET maps
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http://fl.water.usgs.gov/et/

http://fl.water.usgs.gov/et/






Statewide Evapotranspiration Data - (2km Daily)

File Size File Size Size File Size
Alachua 2016 6,412,654 : . 2016 7,680,098 Pinellas 2016 1,699,415
4,067,558 Erar 2 3,4 016 5,296,903 13,176,262
Bay 2016 4,884,410 Gadsden 250,057 4,781,970 Putnam ¢ 5,581,810
Bradford 2016 1,904,923 Gilchrist 2 7 ) i 7,213,457 SantaRos i 6,6 772
Brevard 2016 6,739,281 Glades 2016 ¢ Liberty 2016 5,78 53 ¢ i 3,744,114
ard 2016 8,119,784 ; Madison 2016 4,652,58
Calhoun 3,745,912 ; G M: 5,137,157 !
Charlotte 4,579,016 L E 4,29 26 M: 10,940,972 StlLucie ;
4,072,675 Hendry 2016 759 Martin 2016 4,522,732 Sumter 2016
4,220,191 Hernando 2016 Monroe 2016 0,500,986 Suwannee i
13,295,931 Highlands 2016 7,724,319 sau 2016 4,278,366 Tay 2016
Columbia 2016 5,041,943 Hillsborough 2016 7,028,943 6 6,237,374 Union 201¢
Dade £ 13,269,070 Holmes 201¢ 3,039,802 Ok : 6,017,924 2 8,200,274
DeSoto € 4,243,3 i 2016 3,094,198 O E 6,607,163 |
Dixie 2( 4,600,821 Jackson 2 6,180,173 5] 10,313,256 ; 6,811,257
Duval 5 5,627,581 Jlefferson & 4,040,008 D16 14,322,146 4,007,488
Escambi: & 4,435,212 yette 6 3,283,216 Pasc i 5,006,794 Florida 2016




Current research / improvements

" Estimates of albedo using MODIS data

" Interpolation of atmospheric variables using
radial basis function
" distance-squared interpolation currently used
" RBF increases weights of distant points when
computing weights for interpolation
" Atmospheric data from the North American
Regional Reanalysis

" Atmospheric data from the Weather Research
and Forecasting Model



North American Regional Reanalysis

" 32 km spatial resolution
" 3 hour time step
" Full suite of atmospheric variables



Weather Research and Forecasting
Model

2 km spatial resolution

1 hour time step

Grid overlaps with PET, RET, NEXRAD grids
Full suite of atmospheric variables

WRF simulation at 2-km
grid spacing for Florida






Research applications of ET data

" Calibration of simple estimators of
evapotranspiration

" Water budget for Tsala Apopka system of lakes









Actual ET from USGS PET
gridded product, calibrated to

Actual ET from Starkey stati
ual ET from Starkey station =



Research applications of ET data

" Water budget for Tsala Apopka system of lakes









USGS RET grid for Tsala Apopka area



Percent of landuse type in each
RET gridcell



Percent of landuse type in each
RET gridcell

AET /RET ratio for each landuse
computed from station data

AET computed for gridcell as
function of RET multiplied by
AET/RET ratios



Other USGS resources

" Gabriel Senay, USGS Fort Collins

" Operational Simplified Surface Energy Balance
(SSEBop)
" Moderate Resolution Imaging Spectrometer (MODIS)
" Monthly actual ET (ETa)
" 1-km grid, global
" urban settings, over water
= Alternative to MOD16









https://earlywarning.usgs.gov/useta


https://earlywarning.usgs.gov/useta

Future research

" Effects of hurricanes on evapotranspiration and
carbon flux

® | oss of leaf area

B Calibration and validation of MODIS ETa for
Florida

= Meeting in Orlando on October 19" to discuss
future research









