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EEFIux — Landsat-based (30 m) ET mapping on Google Earth Engine
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Gridded Calibration of Energy Balance in EEFqu Using Near-Endpoints in Thermal
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CALIBRATION OF METRIC/EEFLUX:

biasg, g 2 bias, ., =2 biasyr 2 bias,, e 2 LE

The Sensible Heat (H)
Function with end-member LST 1. coq
calibration calibrates around
Biases in many of the

Energy balance components:

(Biases exist in: net radiation, soil heat
flux, aerodynamic stability, aerodynamic
roughness, absolute surface temperature,
atmospheric correction)

any biases
H= @Wr calibration)
LE H (during application)

Biases cancel out



Topography of the United States and World is Complex — impacting solar radiation balance

IATION AND
FACE WINDS

METRIC includes radiation algorithms for slopes and terrain roughness algorithms



Data Sources

Albedo and Vegetation Indices

- From Landsat, Sentinel || Images Closest/Bracketed in
time

Wind Speed, Humidity, Reference E
- From CFSV2 or GLDAS2 Gridded Weather Data

Science Questions

. dHowfdoes the ET,F (ET as a fraction of Reference ET) vary during the
ay or:

- Irrigated Crops
- Rainfed Crops
- Riparian Systems
- Rangeland
- Forest

- How does variation in ET F impact time-integrated ET
estimation (which often assumes constant ET F)?



METRIC-ECOSTRESS

Student Collaboration



Student Collaboration

Participation in development of strategies and coding and testing of
algorithms for applying a moving window-based calibration scheme to
develop endmember based calibration points for the surface energy
balance employed in the METRIC ET process.

Students will conduct algorithm development and testing pre-launch
using an extensive archive of METRIC-based ET imagery retrieved
from Landsat-based processing since 2000.

Two NSF-supported energy and CO, flux systems in Idaho will
provide ground data to students for testing the moving window-based
calibration against challenging targets of energy balance and ET
retrieval from sagebrush and lodgepole pine.

Post launch testing of algorithms and calibration strategies will be
shared with students, as will extension of early ET results with real-
time water resources processes in Idaho, California and Nevada,
where state Departments of Water Resources will be invited to
explore ingestion of ET data into their water operations.
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EB Components - Hollister Sage Brush
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Integrated METRIC Estimations VS. Ground RMY Data 250
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Gridded Comparisons
with Agricultural

Measurements- Alfalfa Standard Deviation of Error mmday‘1 c 000 05@ 10@ 15
Reference ET (ET))

Station Data Used to Create Gridded Data e FALSE

GLDAS ETr July Mean Bias mmday ™ . _
0 2 4 6

Philip Blankenau, MS Student, UNL — Dr. A yse Kilic, Advisor



Best Gridded Data sets for Least Bias Iin
Reference ET (ET))

Best Analysis Data Set for ETr in Summer by KGE @ cFsv2 @ GLDAS @ GRIDMET @ NLDAS @ No Data

Philip Blankenau, MS Student, UNL — Dr. Ayse Kilic, Advisor



Best Gridded Data sets for Least Bias Iin
Reference ET (ET))

Best Analysis Data Set for ETr in Summer 2015 by KGE

@ crsv2 @ GRIDMET @ RTMA (Dooren bos & Pruity @ No Data
©® cLbAs @ NLDAS RTMA (Perez et al.)




Evapotranspiration Plus — EEEFlux
Presentation to Google, May 5-6, 2011
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