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• Transpiration of vegetation

3. Exchange plant-

atmosphere

1. Root-zone water

2. Root water uptake

For transpiration to occur, 

there must be water available !

- Water taken to leaves through roots

- Light is necessary

Water vapour is released into 

the air through leaves stomata

Introduction
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From  (http://www.usgcrp.gov)

transpiration evaporation

evapotranspiration

Introduction
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Evapotranspiration
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From  (http://www.usgcrp.gov)

• precipitation

• evapotranspiration

• condensation

• Infiltration 

• + runoff

The water cycle

Introduction
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• The energy balance

Surface-

Atmosphere 

interface 

SW



SW


LW

LW



Surface

Atmosphere

H LE

G

LW

Introduction

Rn= 1 − 𝛼 𝐾 ↓ −𝜀𝜎𝑇𝑠
4 + 𝐿 ↓

𝑅𝑛 = 𝐻 + 𝐿𝐸 − 𝐺

LE: latent heat flux

surface flux associated to evapotranspiration (ET).

H: sensible heat flux

exchanged energy flux between atmosphere and surface.

G: ground heat flux:

exchanged energy flux between surface and soil.
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Introduction
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Variability in time and space

Fluxnet 2015 dataset;

30 minutes mean fluxes;

1-15 July 2012.

Czechia: Bily Kriz Forest (CZ-Bk1)

France: Puechabon (FR-Pue)

South Africa: Skukuza (ZA-KR)

Ghana: Ankasa (GH-Ank)

Germany: Tharandt (DE-Tha)

Diurnal cycle:

LE

H
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Introduction
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Variability in time and space

Fluxnet 2015 dataset;

daily mean fluxes;

2011.

Annual cycle:

LE

H

France: Puechabon (FR-Pue)

Ghana: Ankasa (GH-Ank)

Germany: Tharandt (DE-Tha)

Czechia: Bily Kriz Forest (CZ-Bk1)

South Africa: Skukuza (ZA-KR)
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Introduction

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Variability in time and space

Fluxnet 2015 dataset;

weekly mean fluxes;

2011-2014.

Multiple years:

LE

H

France: Puechabon (FR-Pue)

Ghana: Ankasa (GH-Ank)

Germany: Tharandt (DE-Tha)

Czechia: Bily Kriz Forest (CZ-Bk1)

South Africa: Skukuza (ZA-KR)
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Products

• LSA-SAF – products

LST & Emssivity  LongWave Flux

Fraction Veg Cover

LAI

FAPAR

NDVI

 ShortWave Flux Albedo

State Water Stress Wild fires

Vegetation

Surface Radiation

Evapotranspiration

Reference Evap

Sensible Heat Flux

Latent Heat Flux

Fire Detection

Fire Radiative Power

Fire Risk (Europe)

Burnt Areas

RMI
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Products

• Methodology
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Tiles:

Bare soil

Forest

Crops

Grassland

…

• For each tile i of 
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• For each pixel of 

image k

Evapotranspiration [mm h-1]

ETk = 3600 LEk /Lv
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• For each pixel of 

day d

Evapotranspiration [mm d-1]

ETd = Σ ETk

Parameterizatio

n by resistance 

approach 

(Ghilain et al., 

2011)

MET, MLE, 

MH products

DMETv2 

product



F. Meulenberghs

• Methodology

Products
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Preprocessing module

ET & Surface Fluxes calculator

Output production

MLE MH DMETMET

ECOCLIMAP

land cover

parameters

ECMWF

IFS

air temp

air hum

wind speed

air pressure

soil temp

LSA SAF

MSG

DSSF

DSLF

AL

LST

LAI 

FVC

FRP

H SAF
MSG/METOP

SM H14

SC2

Input

Modelling

Output
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Products

• 30 min Evapotranspiration (mm h-1)
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0 TU 3 TU 6 TU 9 TU

12 TU 15 TU 18 TU 24 TU

MET

e.g. 3-hourly sampling on 25th August 2019.
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Products

• 30 min Evapotranspiration (mm h-1)
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MET

e.g. 25th August 2019 at 12 h UT.

Data files available 

each 30 min 

+ quality flags.
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Products

• 30 min Latent and Sensible Heat Fluxes (W m-2)

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

0 TU 6 TU 12 TU 18 TU

0 TU 6 TU 12 TU 18 TU

e.g. 6-hourly sampling on 25th August 2019.

MLE

MH
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Products

• 30 min Latent and Sensible Heat Fluxes (W m-2)
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e.g. 25th August 2019 at 12 h UT.

MLE MH
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• Daily Evapotranspiration (mm d-1)

Products
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1st April 1st June 1st August 1st October

e.g. sampling a few days in 2019.

DMET
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http://lsa-saf.eumetsat.int

- a short description of the product

- documentation

- Product User Manual (‘PUM’) to help using the product;

- Algorithm Theoretical Basis document (‘ATBD’) to understand methodology;

- Validation Report (‘VR’) to know about data quality assessment.

• LSA web site: to get information 

Products

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

go to 

 ‘Products’ 

 ‘Evapotranspiration & 

Energy Fluxes’

to find
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http://lsa-saf.eumetsat.int

• LSA web site: LSA tool box 

Products

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

go to 

 ‘News&Media’ 

 ‘News & showcases’ 

to find news and applications.
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http://lsa-saf.eumetsat.int

• LSA web site: show cases 

Products

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

go to 

 ‘News&Media’ 

 ‘News & showcases’ 

to find news and applications.
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• Daily Evapotranspiration (mm d-1)

Examples and applications
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1st June 2019

e.g. extraction of an area of interest.

DMET



F. Meulenberghs

• 10-day evaporation fraction

Examples and applications
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Average 1-10 June 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Average 11-20 June 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 21-30 June 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 1-10 July 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Average 11-20 July 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 21-31 July 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Average 1-10 August 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 11-20 August 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 21-31 August 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Average 1-10 September 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 11-20 September 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• 10-day evaporation fraction

Examples and applications
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Average 21-30 September 2019
𝐹𝑒𝑣 =

𝐿𝐸10−𝑑𝑎𝑦

(𝐿𝐸 + 𝐻)10−𝑑𝑎𝑦

Low LE

High H

Low H

High LE
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• Reprocessing of MSG evapotranspiration and surface fluxes 

• Adaptation to MTG

• New data record in collaboration with CM SAF 

Next steps
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- Based on recent LSA Climate Data Records used as forcing

- Period from 2004

- Continuity with MSG

- Taking advantage of new opportunities (e.g. increased temporal 

and spatial resolution)

- Compatibility with LSA SAF Climate Data Records on ET & SF

- Adaptation to MFG
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• Adaptation of methodology to CM SAF

Next steps

6th Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes

Preprocessing module

ET & Surface Fluxes calculator

Output production

LE H

ESA CCI

land cover

fraction tiles

SM

ECMWF

ERA-5

air temp

air hum

wind speed

air pressure

SM

soil temp

CM SAF

MFG

DSSF

DSLF

AL

LST

GLOBMAP

LAI

RMI team: 

W. Moutier, N. Clerbaux (CM SAF)

A. Arboleda, M. Barrios, F. Meulenberghs

(LSA & CM SAF)

Input

Modelling

Output
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• Summary 

• Users are invited to exploit available products

• Any questions ?

Conclusions
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- Evapotranspiration and surface heat fluxes (LE, H) have been 

developed in LSA SAF

- Production done in NRT

- On-going developments in view to build new data records 

- Adaptation foreseen to MTG.

- Documentation available from LSA SAF web site

- Contact help desk for questions

- Interaction welcome with development team to let us know about 

your experience and needs.
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