
4/29/2022

1
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Jordi Cristóbal, Joaquim Bellvert i Jaume Casadesús IRTA 
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Two-source energy balance model (TSEB-series) 

Two source energy balance model             
(Norman 1995, Nornam & Kustas 1999)

https://github.com/hectornieto/pyTSEB
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SENTINELS FOR EVAPOTRANSPIRATION

Sentinel-2

13 spectral bands
 Leaf area index (LAI)
 Absorbed photosynthetic active radiation (FAPAR)
 Green cover fraction (FVC)
 Chlorophyl content (Cab)
 Water leaf content (Cw)
 Albedo

Biophysic parameters of vegetation

Beyond NDVI ….
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Decision
tree

analysis

Sentinel 3. Thermal
1 km / daily

Sentinel 2. Multispectral
20 m / every 5 days

Sentinel 2+3 fusion to improve 
ET spatial resolution

Sentinel 3. Thermal
1 km / daily

Sentinel 2. Multispectral
20 m / every 5 days

ET estimation
20 m / daily

Sentinel 2+3 fusion to improve 
ET spatial resolution

Decision
tree

analysis
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Annual ET dynamics (Lleida)
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Estimation of water demand in irrigation districts (Lleida)
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Irrigation districts: ET dynamics
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IRTA Experimental Fields in Mollerussa

Imatge Google Earth 03/21

Weighing lysimeters 
and flux tower over 

apple trees➔
UIB+IRTA

Flux tower irrigated 
grass➔ SMC

Weighing lysimeters 
on apple trees➔

IRTA
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TIR sensor comparison over apple tress in stressed and irrigated (100% ETc) 
weighing lysimeters (07/07/2021  26/07/2021)

IRT Stressed

IRT Irrigated

Water stress experiments in an apple tree orchard: TIR sensors

More than 4 K 
difference between 
irrigated and stressed 
weighing lysimeters

Stress 
cycle start
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High resolution 
water stress and 
ET estimation 
(~4 cm)

TIR Drone
flights

Stressed

100%ETc

Stressed 100%ETcDate: 22nd July, 
2021
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SenETDaily ET product evaluation on an apple tree orchard with EC data: 
preliminary results

RMSE: 0.98
Bias:    0.3

EtdUIB tower computed as a Residual 
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What is next?

• CAL/VAL Sent4ET methodology for the whole LIAISE dataset using ➔ Landsat
8/ECOSTRESS➔ Upscaling and downscaling surface energy fluxes with high 
resolution drone and airborne data (TES/HyPlant).

• Use of different reanalysis datasets as input for Sent4ET methodology.

• To assess the relationship between crop water status (1ETa/ETp) and solarinduced
fluorescence (SIF) at two scales:
 UAV at the apple tree orchard
 Regional: Satellite at 20 m versus airborne HyPlant SIF

Thanks for your attention!!!

New pistachio EC tower in Lleida 
(Alcanó)


