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OpenET Uses Well-Established Methods
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OPEN=T
Developing a Benchmark ET Dataset From Eddy Flux Towers

Site Landcover

A Annual crops

¢ Evergreen Forests

® Grasslands

*  Mixed Forests

+ Orchards

®  Riparian
Shrublands

® Vegetable crops

#*  Vineyards

©  Wetlands
Filtered Sites

Phase | comparison 70 flux tower sites; 24 ag. sites
Phase Il comparison for 142 flux tower sites; 70 ag.
33 sites held out for blind model evaluation




Flux Data Processing and Energy Balance Correction

Gap-filling half-hourly energy balance components LE, H, Rn,
and G, filling up to 2 hours during the daytime and 4 at night,
then take daily average.

Energy balance closure correction that uses the median of
daily energy balance ratios (Rn-G)/(LE+H) over sliding
windows to correct daily LE using the inverse of the ratio.
Based from the FLUXNET2015 method (Pasterello et al.,
2020).

Daily gap-filling ET with interpolated EToF x gridMET ETo
(Abatzoglou, 2013)

Reproducible methods using the “flux-data-gaqgc” Python
package (Volk et al., 2021)

Visual QA/QC and data filtering
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OPEN=T
Benchmark ET Dataset Screening Criteria
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Flux Footprint Generation for Sampling of RSET Pixels

T T

US-GMF 7 x 7 Tower Footprint Confusion Matrix
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Statistical Methods For Comparing Models to Ground Data OPEN=T

Grouped weighted mean statistics Ensemble, croplands sites
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Model ET (mm/day)

Example Comparison: Arizona Wheat

USDA Site ALARC2_Srmithe, from 6
--------- 1:1 line
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OPENZ=T
Model Ensemble: Median Absolute Deviation (MAD) Outlier Detection
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Ensemble ET range:
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Mapping Ensemble Outliers and Deviation from Simple Mean OPEN=T

Model count in MAD ensemble, Jul MAD minus simple mean ensemble

MADe - SAM (mm)
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Ensemble ET based on Site Land Cover, Monthly ET

Model Ensemble ET (mm/month)
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Model Comparison Across Cropland Sites, Monthly ET
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Accuracy Results and Goals from the User Community

Croplands summary statistics for the phase
Il intercomparison.

Goals for error relative to closed flux ET,
RMSE and MAE: 15-25% (daily); 15-20%
(monthly); 10-15% (growing season)




: OPEN=T
Conclusions

e Comparisons were made between ET estimates from about ~142 eddy
covariance flux towers and OpenET remote sensing models

e Flux tower ET underwent thorough and reproducible QA/QC and energy
balance closure corrections

e Grouped statistics show good model performance in agricultural settings from
all models but there is room for improvement; the intercomparison has
already led to model improvements

e Model agreement with ground measurements was poorest in arid regions of
native shrublands and grasslands

e [uture model evaluations will aim to increase ground-based data coverage

Contact: john.volk@dri.edu
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