
Outputs

•  Sensible & Latent heat fluxes [W m-2].
•  Hourly and daily ET [mm.h-1 ; mm d-1]. 
•  ~ 5 km spatial resolution.

    CDR from 1983 to 2020

LAI (GLOBMAP)
AVHRR sensor bands are more im-

pacted by the the water vapor than the 
MODIS one [3-4].

=> Corection using the ERA-5 data

Soil Moisture (ESA CCI)

Combinaison of passive and active sensor data.
• Not a total consistency.
• Gaps in the time series.

=> Combinaison with data from a Land Surface Temperature 
approach [5].

Progess in homogenizing input data for CDR

Land surface heat and water vapour fluxes are key elements in our climate sys-
tem: they materialize the feedback the land gives in return to atmosphere. In 
order to better apprehend the changes of this feedback over the years, a long 
record of data is necessary. The exploitation of the observations from EUMET-
SAT METEOSAT suite of satellites could be valuable in that perspective as it 
provides a climate data record (CDR) for a period in time of about 30 years. 
For this purpose, the  Climate Monitoring (CM) Satellite Application Facility 
(SAF) and the the Land Surface Analysis (LSA) SAF expertises are required. 

The CM SAF has already issued climate data records based on METEOSAT 
satellites and the LSA SAF is issuing  products for the near-real  time appli-
cations  based on the same platforms: most components of  the land surface 
energy budget are issued, including the instantaneous and daily  evapotrans-
piration rate [1]. From this collaboration,  we  present  the  method that will 
be used to  provide  in  the  future  a  CDR  of  surface  heat  fluxes  based  on  
METEOSAT satellites and some developments done to homogenize input data.
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Heat Fluxes

Model
Tile pixel approach

For each tile i of the pixel                          

Parameterizations adapted from ECMWF TESSEL model [1-2].

(1−α)S↓+ε(L↓−σT 4
sk,i)−Hi−LEi−Gi = 0

LEi =
Lvρa

(rai + rci)
[qsat(Tsk,i)−qa(Tsk,i)]

Hi =
ρa
(rai)

[cp(Tsk,i − Ta)− gza]

ETk =

∑
i ζiLEi

Lv

1

(1−α)S↓+ε(L↓−σT 4
sk,i)−Hi−LEi−Gi = 0

LEi =
Lvρa

(rai + rci)
[qsat(Tsk,i)−qa(Tsk,i)]

Hi =
ρa
(rai)

[cp(Tsk,i − Ta)− gza]

ETk =

∑
i ζiLEi

Lv

1

(1−α)S↓+ε(L↓−σT 4
sk,i)−Hi−LEi−Gi = 0

LEi =
Lvρa

(rai + rci)
[qsat(Tsk,i)−qa(Tsk,i)]

Hi =
ρa
(rai)

[cp(Tsk,i − Ta)− gza]

ETk =

∑
i ζiLEi

Lv

1

(1−α)S↓+ε(L↓−σT 4
sk,i)−Hi−LEi−Gi = 0

LEi =
Lvρa

(rai + rci)
[qsat(Tsk,i)−qa(Tsk,i)]

Hi =
ρa
(rai)

[cp(Tsk,i − Ta)− gza]

ETk =

∑
i ζiLEi

Lv

1

Surface energy balance

Quality assesment
Three evaluation approaches :

*  In-situ validation (Fluxnet stations).
*  Models inter-comparison (ECMWF  

   and GLDAS).
*  Consistencies check.

Inputs
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Heat fluxes

Iterative m
ethod

Meteosat Second Generation
LAI- Leaf Area Index

Ta- Air temperature

Td- Dew point temperature 

Pa- Surface pressure

V & U- Wind speed components

ST- Soil Temperature

SM- Soil Moisture
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FVi- Fraction of tiles

LCi- Land Cover of tiles
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AL- Surface ALbedo

DSSF- Shortwave flux at surface

DSLF- Longwave flux at surface
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Methodology - Adaptation from LSA SAF approach 
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