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Introduction

« Transpiration of vegetation
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Introduction

Evapotranspiration

BOUNDARY LAYER
(AND EXCHANGE
WITH FREE ATMOSPHERE)

RIVER DISCHARGE
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Introduction

The water cycle
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Introduction

* The energy balance

Rn=(1—-a)K | —eoT*+ L1
Rn=H+LE -G

Atmosphere Atmosphere
Surface ...interface..
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

Variability in time and space ., Germany: Tharandt (DE-Tha)

Diurnal cycle:
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Fluxnet 2015 dataset;
30 minutes mean fluxes;
i 1-15 July 2012.

South Africa: Skukuza (ZA-KR) @ EumETsaT
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Introduction

Variability in time and space | Germany: Tharandt (DE-Tha)

Annual cycle:
LE
H o

“\\H, WA

France: Puechabon (FR-Pue)

nnnnn

Fluxnet 2015 dataset;
daily mean fluxes;
2011.

South Africa: Skukuza (ZA-KR) @ EumETSAT

6t Salgee Workshop: 14-17th October 2019 Evapotranspiration & surface fluxes F. Meulenberghs



Introduction

Variability in time and space Germany: Tharandt (DE-Tha)

Multiple years:
LE
[ —

France: Puechabon (FR-Pue)

Watt/ m2

Fluxnet 2015 dataset;
weekly mean fluxes;
2011-2014.

South Africa: Skukuza (ZA-KR) @ EumETSAT
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EUMETSAT

@ LSASAF

LAND SURFACE ANALYSIS

Products

* LSA-SAF — products
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EUMETSAT

@& LSASAF

Products

« Methodology

 For each tilei of
I—Ei = (i)[qsat(Tsk,i)_qa(Ta)]

r, +1.
Parameterizatio
n by resistance H, = P [Cp (Toi —Ta)— gza]
approach Vai
(Ghilain et al., G =B8Rn  pg=f(LAlL)
2011) Rn, —H, —LE, -G, =0

Rn. = (1—0!)S¢ +5(|—¢ _GTsi,i)

Tiles:
Bare soll
Forest
Crops
Grassland

*-  For each pixel of

day d DMETV2
—
Evapotranspiration [mm d-] product
ETqy=2ET,

* For each pixel of

image k
LE, =D ¢iLE, MET, MLE,
' — MH products
H, zzgiHi P

Evapotranspirlation [mm h-1]
ET, = 3600 LE, /L,
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EUMETSAT

@ LSASAF Products

 Methodology

ECMWE ECOCLIMAP
IFS
SM H14 DSSF air temp land cover
SC2 DSLF air hum parameters
Input AL wind speed
LST air pressure
LAI soil temp
FVC
FRP
Preprocessing module
Modelling ET & Surface Fluxes calculator
Output production

v v | |

Output MET MLE MH DMET
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EUMETSAT

@ LSASAF Products

« 30 min Evapotranspiration (mm h-1)

e.g. 3-hourly sampling on 25" August 2019.

MET
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EUMETSAT

@& LSASAF Products

LAND SURFACE ANALYSIS

« 30 min Evapotranspiration (mm h-1)

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

il B

P
P ;

MET

Data files available
each 30 min
+ quality flags.

/ot
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EUMETSAT

@ LSASAF Products

« 30 min Latent and Sensible Heat Fluxes (W m)

e.g. 6-hourly sampling on 25t August 2019.
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EUMETSAT

@ LSASAF Products

LAND SURFACE ANALYSIS

« 30 min Latent and Sensible Heat Fluxes (W m)

e

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

MLE I | | O -
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EUMETSAT

@ LSA SAF Products

LAND SURFACE ANALYSIS

« Daily Evapotranspiration (mm d-1)

e.g. sampling a few days in 2019.

1st June 1st August 1st October
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EUMETSAT

@& LSASAF

 LSA web site: to get information

Products

@ LSAsAF

bout ~ @ GetData~  Help&Support -  News&Media ~  Account -

Wintertime Urban Heat Islands
LSA SAF Land Surface Temperature

http://Isa-saf.eumetsat.int e SO
¥ e a4 ‘Barcelona (LST) from MSG and Metop useful
:]( & - . .f; %" for detecting and monitoring
f Y Ma’&nd g . =0 urban heat islands. ‘
L

r%‘ - N
t " \'*\’ Valenc ia q,\‘\/’

LSA SAF LST

goto
> ‘Products’ g B et
- ‘Evapotranspiration &
Energy Fluxes R —
to find
- 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
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@ LSASAF Products

LAND SURFACE ANALYSIS

e LSA web site: LSA tool box

@ LSASAF o R
h tt p //I S a_S af . eu m etS at | nt E/% Wintertime Urban Heat Islands

LSA SAF Land Surface Temperature

(LST) from MSG and Metop useful
for detecting and monitoring

urban heat islands.

t
go to / ¢
- ‘News&Media’ l SR L

s
1 )
ews & showcases
Heatwave strikes Europe July 10, 2019
. . . s
to f| n d news an d a I iIcations e —— E
"
Vegetation Response Variability from Meteosat June 11,2019
How do land and ciimate type as well as irrigation affect vegetation signal from
EUMETSAT ol
G LSA SAF Home  About~  Producls ~  GetDala~  Help8Support ~  News&Media~  Account -
prpe ey New version of MSG Evapotranspiration June 7, 2019 .
products
H itati A new version of MSG E i roducts (i and daily) has o
A User Tool to Aid Exploitation of LSA SAF Products B e AT T )
How to aggregate evapotranspiration data from LSA SAF files quickly?
A User Tool to Aid Exploitation of LSA SAF June 3, 2019
MG Tootbonversion 20 - o x JAre you a new user and you would like to get the monthly accumulation of Products
= evapotranspiration over your country quickly? Use version 2.0 MSG Toolbox
T T ompeees e under Windows to generate georeferenced data (2.g. GeoTIFF) over your How to aggregate evapotranspiration data from LSA SAF files quickly?
(et st country, which can be imported in your favourite software. Al detais are
s e e e B written here: hitps:/landsaf ipma. ptien/getdataimsg-toolbox. For Linux users,
e lease see the last paragraph
Meteosat Second s paragrep! 2
& Lsasar ) = ' . g . .
Generation it SN WSG Toolbox is a Java-based software intended for efficient processing of
Toolbox operational LSA SAF products in order to make possible further analyses and s
use in GIS and remote sensing software. ts primary objective is the 8 .
= . production of daily composites from sub-daly (i, 15 min, 30 min, hourly) s
':::4.. ) i frequency input products. Addttionally, n-daily or periodic (10-daily, monthly '8 ;
R g 0 A T i e e and yearly) composites can be produced from respectively sub-daily and 2 b4
e i iy BRARIES e Pt o e BATLAT P ™ daily frequency input products. The software is able to remap data into lation '
e coordinate system over the user-defined domain of choice. Output can be & e
el g sl i saved in three different file formats: IDL-ENVI, GeoTIFF and Integrated Land
- and Water information System (LIS}
1SG Toolbox has four tabs, as is displayed in Figure 1 on the left
.
Acbregements + Welcome tab: basic information about the software. 2
TSl Wb ST B & il @ + Grids tab: grid defintion and remapping
+ Compositing tab: select data and define scenarios for temporal s e
oo " composting ¢
7= Vvito + Processing tab: track processing of input data 2 3
Figure 1 - MSG Toolbox Welcome tab. s
Dally evapotranspiration data from LSA SAF (DMET, LSA-312) are aggregated using MSG Toolbox. Figure 2 below displays four different monthly composites for June 2018: average, maximum

and minimum evapotranspiration as wel as the monthly sum of evapotranspiration over the wester half of Europe. Other LSA SAF products can also be imported in the software. For example,
fire, vegetation, land surface temperature, radiation fluxes, and surface albedo products (see the 1MSG Tookex manual for full detais). Figure 2. Mor ates (everage, maximum momum & e
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EUMETSAT

@ LSASAF

LAND SURFACE ANALYSIS

Products

« LSA web site: show cases

http://lsa-saf.eumetsat.int

go to

- ‘News&Media’

- ‘News & showcases’

to find news and applications.

N2

oon o oms o

and SE Europe experien
maly maps. O nomaly is shown in
transpiration dr present in N, W

Evapotranspiration & surface fluxes

Wintert'ime Urban Heat Islands

LSA SAF Land Surface Temperature
(LST) from MSG and Metop useful
for detecting and monitoring

urban heat islands.

i D

LSA SAF LST
05.12.2017 @ 20:45 UTC

Latest News Latest Products

Heatwave strikes Europe July 10, 2019

June ends with sweltering temperatures across Europe

Vegetation Response Variability from Meteosat June 11,2019

How do land and climate type as well as irrigation affect vegetation signal from

space?

New version of MSG Evapotranspiration June 7, 2019 .
products

A new version of MSG E products (i and daily) has .

been released (LSA-311 and LSA-312).

A User Tool to Aid Exploitation of LSA SAF June 3,2019
Products

How to aggregate evapotranspiration data from LSA SAF files quickly?

Satellite Derived Evapotranspiration |s Advantageous for Drought Detection
Analysing Drought Impact by Combining Evapotranspiration and Vegetation Signal

ught manitoring, =af
rrent conditions
e with the

< locating and anslysing drought af!
tation heslth. Howev
=nce betwesn re

A combination of sateli d evapotianspiration a

tion cover i

sat sateliite. Actual
and FVC anomaly
menthly total in the same August
rer, which could lead inte drought when dry conditions are

potranspiration (top) and vegetation {bottom) from LA SAF: all products are
mnce betwesn reference (ETO, LSA-303) a ual evapotranspiration,
noe betwean curment vegatation and its long-term average in 2004-2018) are shown for August 2017 a
. ET approaches ET0 when there is ampie water, Therefore, 2 large difference between the two indicates a shortage of wa

p=r=|=[=r[
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EUMETSAT

@ LSASAF Examples and applications

LAND SURFACE ANALYSIS

« Daily Evapotranspiration (mm d-1)

e.g. extraction of an area of interest.
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 1-10 June 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 11-20 June 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 21-30 June 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 1-10 July 2019 (LE + H)10-day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 11-20 July 2019 (LE + H)10-day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 21-31 July 2019 (LE + H)10-day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 1-10 August 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 11-20 August 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 21-31 August 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 1-10 September 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 11-20 September 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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EUMETSAT

@ LSA SAF Examples and applications

« 10-day evaporation fraction LE1o-day

ev —
Average 21-30 September 2019 (LE + H)lO—day

Low LE
High H

Low H
® High LE
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Next steps

* Reprocessing of MSG evapotranspiration and surface fluxes

- Based on recent LSA Climate Data Records used as forcing
- Period from 2004

« Adaptation to MTG

- Continuity with MSG

- Taking advantage of new opportunities (e.g. increased temporal
and spatial resolution)

* New data record in collaboration with CM SAF

- Compatibility with LSA SAF Climate Data Records on ET & SF
- Adaptation to MFG
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Next steps

GLOBMAP CM SAF ECMWEF ESA CCI
MFG ERA-5
LAI DSSF air temp land cover
DSLF air hum fraction tiles
Input AL wind speed SM
LST air pressure
SM
soil temp
Preprocessing module
Modelling ET & Surface Fluxes calculator
Output production
‘l' ‘l' RMI team:
W. Moutier, N. Clerbaux (CM SAF)
Output A. Arboleda, M. Barrios, F. Meulenberghs
: LE H (LSA & CM SAF)
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EUMETSAT

@ LSASAF Conclusions

¢ Summary

- 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.

« Users are invited to exploit available products

- 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.

* Any gquestions ?
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