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Hydrometeorology and Land Surface Processes

http://hydroland.meteo.be

Evapotranspiration at sub-kilometer spatial 
resolution

Improved ECOsystem PROductivity Modelling 
by Innovative Algorithms and Remotely Sensed 
PHEnology Indicators 
ECOPROPHET
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1. Improved ECOsystem PROductivity Modeling by Innovative Algorithms and 
Remotely Sensed PHEnology Indicators
ECOPROPHET project

Using Sentinel-2 satellite data to predict the ecosystem 
phenological metrics with new vegetation indices
By: Maleki et al

● ISBA
● ORCHIDEE
● RMI model

http://ecoprophet.meteo.be
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r2=0.9317

Setting n NSE Bias r2 RMSE

SpotV/ProbaV LAI 731 0.7270 -1.0826 0.9182 1.6648

Loobos (NL-Loo)
Temperate coniferous forest



5

LSA-SAF coverage

5https://landsaf.ipma.pt/

2. Evapotranspiration at sub-kilometer spatial resolution

(based on the algorithm driving the LSA-SAF ET product)
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EUMETSAT LSA-SAF evapotranspiration 
products: potential applications
By: Arboleda et al

The EUMETSAT LSA SAF ET&SF: An 
Updated Algorithm to Obtain Near-real 
Time Evapotranspiration Products Over 
Europe, Africa, Middle East & South 
America From EUMETSAT Satellites
By: Ghilain et al

More on LSA-SAF ET:
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Biebrza

Hautes Fagnes

Spreewald

Anklam

Zarnekow

Schechenfilz Nord

7

Some study sites
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LSA-SAF downwelling radiation

Short
wave

Long
wave

ECMWF weather forecast ● Air temperature
● Dew point temperature
● Soil moisture
● Soil temperature
● Wind speed
● Mean sea level pressure

LAI

Spot-V - Proba-V

ECOCLIMAP database

Forcing for simulations at
1.0 km spatial resolution

albedo

CORINE land cover

LAI

albedo

MODIS MCD43A3

FVC

Proba-V Forcing for 
simulations at 
0.3 km spatial 
resolution

Meteorological and solar radiation forcing

Energy
Balance

ET
d

Static dataset

Spatio-temporal 
dataset

Process

Cell size: about 1.0km

∆t: 10 days

Cell size: about 1.0km

∆t: 8 days

Cell size: about 1.0km

Cell size: about 100.0m

Cell size: about 0.3km

∆t: 10 days

Cell size: about 0.3km

∆t: 10 days

Cell size: about 0.5km

∆t: 8 days

Cell size: about 0.3km

                about 1.0km
 

∆t: 1 day

∆t: 3 hours

∆t: 0.5 hours

FVC

Cell size: about 1.0km

∆t: 10 days

Towards ET estimates at 
● 1 km (SPOT-V/Proba-V)
● 300 m (Proba-V)

spatial resolution



doy: 135

doy: 258

Anklam

ET
(mm/day)
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doy: 135

doy: 258

Zarnekow

ET
(mm/day)
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Inland marshes

Coniferous forest

BLF

Agriculture

Pastures

Non-irrigated arable

2015-05-30

2015-07-09

ET (mm/day)

Upper Biebrza
(>35000 ha)

Over SpotV/ProbaV grid (1 Km) Over ProbaV grid (300 m)
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Temperate crops

Temperate pastures

Temperate broad-leaved forest

Temperate wetlands

12

2015-05-30

2015-07-09

Temperate coniferous forest

At EC tower locationUpper Biebrza
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Model RMSE Bias r2 NSI n

1 km cell 0.4949 0.0629 0.8722 0.7438 275

LSA-SAF 
ET

0.8426 0.6615 0.8672 0.2057 289

At Biebrza:
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ET (mm/day)

15LST
 (°C)

Landsat-8
LST (Band 11)
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ET (mm/day)

16LST
 (°C)

Landsat-8
LST (Band 11)
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Conclusions

Spot-V/Proba-V vegetation products and MODIS albedo can be combined with 
high-temporal resolution forcing to generate sub-kilometre estimates of daily ET
On going work: analysis with S3. In particular the incorporation of the thermal 
channel

Consistency in estimates over Proba-V grids 0.3 km and 1 km =
●Possibility to couple Spot-V archive and construct long ET time series (from 1998)
●Possibility to couple with S3 observations ?

The Copernicus GL vegetation products: a promissing resource to be
 included in the forcing of lland surface models. 
On going work: In depth exploration



18

http://ecoprophet.meteo.be

Thank you
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