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ALEXI — The Atmosphere-Land Exchange Inverse
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Anderson, M. C., J. M. Norman, J. R. Mecikalski, J. A. Otkin, and W. P. Kustas (2007), A climatological study of evapotranspiration and
moisture stress across the continental United States based on thermal remote sensing: 1. Model formulation, J. Geophys. Res., 112, D10117.
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ALEXI
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M. C. Anderson et al.: Mapping daily evapotranspiration at field to continental
scales. Hydrol. Earth Syst. Sci., 15, 223-239, 2011

ALEXI

The Atmosphere-Land
Exchange Inverse is
produced at different
scales, using geostationary
and polar orbiting satellites.
We use the GOES-derived
ALEXI produced daily over
CONUS at 4km resolution.
Using the time difference,
small artefacts introduced
during atmospheric
correction are mitigated.
However, these coarse
resolution ET estimates can
be up-sampled using higher
resolution thermal
measurements.




Disaggregation using ECOSTRESS

Daily Evapotranspiration - Orlando, FL, 2002
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INPUTS

PREPROCESSING

DisALEXI

ECOSTRESS (68 m)
LST

Emissivity

Landsat (30 m)
SR (Bands 3-7)

MODIS (1 km)
LAI (MCD15A3)

* ALEXI (4 km)
ET (GET-D)

" MET INPUTS (20 km)
CFSR:

Atmospheric pressure
Vapor pressure

Wind speed

Air Temperature

Insolation

N

ECOSTRESS (68 m)

Resample onto Landsat grid
Sharpen LST to 30m

*Generate MODIS-
consistent LAl
* Generate SW and NIR

a/0edo

» Subset gridded LAl
datasets

« Gap-fill LAl, remove
outliers, apply spline filter

.
« Extract ALEX|I ETd over

Landsat grids

-

« Extract met data over
Landsat grids

« Compute hourly and
daily reference ET (RET)

\

» Disaggregate ALEXI
ETd (4km)to 30 m

using ECOSTRESS
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ET at field-scale
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Yang, Y, et al. (2017) “Field-scale mapping of evaporative stress indicators of L(] ndSOT 8 - 20 ] 3
crop yield: an application over Mead, NE, Remote Sensing Environ, in
preparation.
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disALEXI sensitivity
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Final remarks

 ALEXI is a coarse-resolution evapotranspiration model,
that separates the contribution from canopy and soil, and
takes advantage of the change in temperature as an input,
In order to reduce errors.

« disALEXI is a disaggregation tool that up-samples ALEXI
to the field-scale.

» disALEXI has been incorporated into the ECOSTRESS
processing chain, in order to provide field-level
evapotranspiration for precision agriculture and drought
monitoring.
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