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Context and Motivation
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Why Evapotranspiration ?

!
- Q:- Qj Water

monitoring

Climate
change

ET around 60% of yearly terrestrial
precipitation®

Evapotranspiration is an important ecohydrological variable
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* Oki, T. and Kanae, S., 2006. Global hydrological cycles and world water resources. science, 313(5790), pp.1068-1072
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Objective

Q ET estimation from ESA Copernicus data
Po basin, Italy

@ daily
(>) 100m

(>)  2017-2021

Herault basin, France

Ebro basin, Spain

4
3
R

Medjerda basin, Tunisia
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Methodology and processing workflow

.
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2a | Method
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Evapotranspiration modeling

Two-source Energy Balance Model

Ret=G+ H + LE
Rnetcz HC + LEC
Rnetsz G + HS + LES
Canopy (Q)
LST = (f.LST4. + (1 —f.) LST4.)"4

LE™ = f(atpr, fg) R, VP, TA )

. — — Rnet
Soil (S) Hc=LE.—R™
LSTC = f(HC ) TA ) rc) LSTS = LST - LSTC
H, = f(LST;, TA, ry)
LES = Rnets - G - HS
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... and 1ts practical retrieval

Two-source Energy Balance Model

£ sentinel-3 € sentinel-2 £ ECMWF

Ny

SLSTR MSI ERA5
1 km 20(10) m 31 km

TSEB implementation®

* Guzinski, R., & Nieto, H., 2019. Evaluating the feasibility of using Sentinel-2 and Sentinel-3 satellites for high-resolution evapotranspiration estimations. Remote sensing of environment, 221, 157-172
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2 b | Processing pipeline
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E'T estimation: General overview
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TSEB
modelling

instantaneous energy

fluxes — extrapolation —  daily ET
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... and more complex * ggoz Climate ElRAS Data

SRTM
. preprocessing <—A\ DEM
Sentinel-3 SLSTR RAY Sentinel-2 MSI |
1 1 — * air temperature —
. — * wind speed —
preprocessing SRTM Senzcor. —| * vapor & air pressure —_
A preprocessing
| \ DEM .y
mosaicking P35 | « solar radiation

. LST ] l

* cloud mask
e geometry
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Processing and Resources

Q Spatial extent of ET according to Sentinel-2 (S2) tiling system

0 Spatial coverage of 52 S2 tiles

Q One S2 tile-based output (all processed data) with 1400 dates ~600GB

R eod ¢
research CloudFerro
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Results

e
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Validation: Eddy Covariance

Q Eight flux tower locations Q Data providers

(>) Po basin 0/ (>) EFDC

(>) Herault basin O1 ®) 1cos
0 Site landcovers Q Terrain
(>) Grassland (> 1m-2160m
(>) Forest (®) Plain
(®) Vineyard (>) Mountain
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Validation: overall results
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Validation: LULC-based results
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Validation: sites comparison
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Validation: sites comparison

Bias = -0.16

Grassland in Monte Bondone (IT-MBo) ikiiakald RMSE = 1.02
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Validation: sites comparison

Grassland in Monte Bondone (IT-MBo ) in other studies*
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* De Santis, D., D'Amato, C., Bartkowiak, P., Azimi, S., Castelli, M., Rigon, R. and Massari, C., 2022, November. Evaluation of remotely-sensed evapotranspiration datasets at different spatial and temporal scales at forest and grassland sites in Italy. In 2022 IEEE Workshop on Metrology
for Agriculture and Forestry (MetroAgriFor) (pp. 356-361). IEEE.
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Validation: sites comparison

1 R=o0. RMSE =1. ias = -1.
Grassland in Torgnon (IT-Tor) 0.38 SE=1.89 Bias = -1.51
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Validation: sites comparison

Forest in Renon (IT-Ren) Forest in Puechabon (Fr-Pue)
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Conclusions and Outlook
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Conclusions

Q TSEB is capable of modeling daily ET at relatively satisfactory accuracies

but ...

Model performance depends on landcover and terrain complexity

Still existing heterogeneity with 100-m pixel

High computational and disk space costs
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Overlook

Q ET data sharing

Q Data paper

Platform

Q Future research

(>) TSEB improvements CALEIDOSCOPE project

(®) ET gap-filling under cloudy skies Irggf:czaJLZZﬂation
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