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Overview

= Starting point on water use / ET

* Thermal EO & ...

— Gross Primary Productivity
— Crop Yield
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Starting Background

" Copernicus dekadal ET maps at NRT
— SenET: https://www.esa-sen4et.org
— ET4FAOQ: https://et4fao.dhigroup.com

LST sharpening, data fusion and gap filling
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TSEB model

Tran(®) = @) T+ [1- £ T,  fp

Physically-based
= Partitions soil Evaporation from plant

z Transpiration
! Tﬁ 'ERLESLE, S -' . . .
2 HeHm, = Simulates flux interactions between
Tp | e '11:' -.-.-_.-" .,'. Sources

H,,g - = Requires detailed and accurate
-' biophysical traits
— Also canopy architecture

d + &,

= Continuously in development

G T ; https://github.com/hectornieto/pytseb
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https://github.com/hectornieto/pytseb

Thermal IR and GPP

= Water and a
prOdUCtiVity Anl . R |AE

A AEc
- Link between H.O and S =t o e
CO: fluxes - R

— Crop yield prediction Rs| . R5|xes
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Gas exchange (mol m=2s71)
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Thermal IR and GPP

= Stomata conductance retrieval
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Thermal IR and GPP
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Thermal IR and Crop Yield

= Simulation-based Hybrid approach

— Crop model simulations
* Full range of meteo, soils, management... 1o

- Extract simulated timeseries metrics and 1.
crop yield

* E.g. LAl/biomass, N/Cab, ET, ...
- yield~f(timeseries metrics) TIMESAT

0 parameters ©
l'

- Apply the model to EO data A o
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Thermal IR and Cereal Yield

Random Forest Regression

winter wheat forecast Yield
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Thermal IR & Cereal Yield

Gaussian Process Regression

winter wheat forecast Yield Feature Permutation Importance
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Thermal IR & Cereal Yield

Support Vector Machine Regression

winter wheat forecast Yield
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Daily revisit 5-day revisit

Sentinel-3 SLSTR} B ) { Sentinel-2 MSI
b, /i h 4

1000 m I I 20m
E O M AJ I ECOSTRESS} { PRISMA J—
~ 4-day revisit 29-day orbital cycle
Thermal Hyperspecitral
70m 30 m
= Earth Observation system to o —
Manage Africa’s food -~ biophysical
. ralts
systems by Joint-knowledge Ao
of crop production and e Gl |
Irrigation digitization [TSEB moael J i =

— lrrigation mapping

Crop vyield /

biomass estimates
Monthly, 20-30 m

ET estimates

— lrrigation accounting Daily, 20-70 m

— Crop vield
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ECOSTRESS ET
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INSTITUTO DE
CIENCIAS
AGRARIAS

ECOSTRESS LST
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