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Evapotranspiration model:

Two Source Energy Balance

T = f T | - .
* Physical model o9 = S+ - A0 TF_,.-'%

e Models instantaneous land-surface

energy fluxes (W/m?) T LE=LE, +LE, .~
* Partitions Evaporation and Transpiration x| H=H +H, .~
with resistances in series T gh g

* Robustin many environments

Continually developed
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Extrapolation to daily ET (mm/day)
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Mecikalski et al. 1999



Two Source Energy Balance: Input data

U Shortwave optical
/ biophysical properties of the surface (leaf area index, albedo)
ﬂ %E? Thermal infrared

== lOwer boundary condition for surface-air energy exchange

Meteorological data
drives and modulates energy exchange between surface and air

Ancillary data
vegetation / obstacle height, other biophysical properties




|COS sites
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the atmosphere
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African
study areas
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PRISMA data
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ECOSTRESS data

* 5 TIR bands at 70 m spatial resolution

* Precessing orbit of the ISS — varying acquisition time
* L2 LSTE product, derived using TES algorithm

* 400 km scene footprint

* Image quality issues:
checkerboard pattern and georeferencing inaccuracy

GECOST

ECOsystem Spaceborne 14
Radiometer Experiment on Space Station )

NASA|JPL



ECOSTRESS geometry: checkerboard pattern

* Result of two separate issues: radiometric and geometric
* The two sides of the scanning mirror are not parallel

* A static problem requiring photogrammetric correction
parameters




Georeferencing inaccuracy

* Georeferencing procedure is based on a
static basemap

* Significant errors can be observed in

some study areas e.g. in Africa
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Status

* ET model is validated

* Water accounting and crop yield methodology is validated using
simulated data

* Once the pre-processing of the satellite data is ready, the model
will be applied on the satellite data

* Geometry issues:
e Statistical analysis of the checkerboard pattern

* Creation of automated procedure for matching of ECOSTRESS imagery
to an up-to-date basemap



Questions?

Agnieszka Soszynska
agnieszka.soszynska@le.ac.uk
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ECOSTRESS scanning principle
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PRISMA processing
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