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Arid/Xeric

Radiation-limited, no 
stomatal regulations 
induced by water 
stress

Water-limited, strong 
stomatal regulations 
induced by water 
stress

Insights Into the Aerodynamic Versus Radiometric Surface Temperature Debate in
Thermal-Based Evaporation Modeling, K. Mallick et al., 2022, GRL



Focus 1: Implementation and comparison between SW and TES 

Focus-1,1: Implementation of Split Window (SW) and Temperature and Emissivity 
Separation (TES) algorithms  for ECOSTRESS

Focus-1,2: Inter-comparison between SW and TES across different biomes and 
comparison with the current high-resolution Landsat and ASTER LST estimates

Focus 2: Implementation and Comparison among SEB models with 
contrasting structures

Focus-2,1: Implementation of one-source STIC, SEBS, and two-source TSEB 
models for ECOSTRESS

Focus-2,2: Evaluation of different SEB models at eddy covariance sites across 
different biomes and varying aridity conditions

Focus 3: Operational LST and ET product generation 

Focus-3,1: Operational generation of LST swath data (Aug. 2018 to Dec. 2021)
Focus-3,2: Operational generation of ET swath data at the instantaneous scale 

(Aug. 2018 to Dec. 2021)

EEH Phase 1 (2020/08 – 2022/07)



ECOSTRESS Landsat

T. Hu, K. Mallick et al., Continental-scale evaluation of three ECOSTRESS land surface temperature products over Europe and Africa: Temperature-based validation and cross-satellite comparison, RSE, 2022 (282), 113296
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SEBS,TSEB: Only LST control, parametricSTIC: LST-VPD control, non-parametric
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T. Hu, K. Mallick et al., Evaluating European ECOSTRESS Hub evapotranspiration products across a range of soil-atmospheric aridity and biomes over Europe, WRR, under review, 10.1002/essoar.10512884.1
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T. Hu, K. Mallick et al., Evaluating European ECOSTRESS Hub evapotranspiration products across a range of soil-atmospheric aridity and biomes over Europe, WRR, under review, 10.1002/essoar.10512884.1
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T. Hu, K. Mallick et al., Evaluating European ECOSTRESS Hub evapotranspiration products across a range of soil-atmospheric aridity and biomes over Europe, WRR, under review, 10.1002/essoar.10512884.1
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River Tiber

Villa Ada Savoia

Shopping Malls

Rome, 13 August 2021, 2:17  pm 

Residential Area

EEH TES LST for urban heat island monitoring



Sub-Saharan region, 20 July 2021, 4:55  pm Water Stressed Field

Water Sufficient Field

EEH STIC ET for agricultural water stress monitoring



Focus 2: Upscaling instantaneous ECOSTRESS ET to daily evaporation
Focus-2,1: Developing a hybrid LUT approach for integrating ETt acquired at any time of the 

day to ETd
Focus-2,2: Evaluation of the upscaling approach based on ECOSTRESS STIC ET estimates

Focus 1: Updating EEH TES and analyzing LST impacts on ET and its biophysical 
controls 

Focus-1,1: Refinement of the TES algorithm by considering canopy cavity effect and 
evaluation 

Focus-1,2: Analyzing the impacts of LST (TES and SW) on ET estimates and the associated 
conductances across different biomes

Focus 3: Development of high spatial resolution GPP and WUE products at the 
continental scale

Focus-3,1: Development  and evaluation of a coupled ET-GPP model applicable to various 
biomes

Focus-3,2: Estimating and evaluating WUE over different biomes in Europe and Africa

Focus 4: Development of re-gridded high-resolution LST, ET, conductances, GPP, and 
WUE products at the continental scale based on ECOSTRESS Collection 2 data

Focus-4,1: Generation and re-gridding of the products (2018-2025)
Focus-4,2: Evaluation and release of the ECOSTRESS ecosystem datasets

EEH Phase 2 (2023/02 – 2026/01)



Multiple scattering within canopy

SAIL-Thermique

(Olioso, A. 1995)

MMD-εmin Calibration in TES 

Official

Leaf/soil levelCanopy level

Increased 
vegetation 
emissivity 



Densely 
Vegetated
(Germany)

Decreased LST

Increased LSE

Increased LSE

Increased LSE



Sparsely 
Vegetated

(Spain)

Decreased LST

Increased LSE

Increased LSE

Increased LSE



Desert
(Algeria)

Decreased LST

Increased LST

Increased LSE

Decreased LSE



Crossing point
Increased after recalibration

Decreased after recalibration

Crossing point



Get ECOSTRESS data on WASDI

Register for free on
https://www.wasdi.net/


