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EUMETSAT

@ LSASAF EUMETSAT LSA-SAF

EUMETSAT Satellite Applications Facility on Land Surface Analysis

10 Institutions/ 8 Countries

= Decentralized Development of Satellite Algorithms and
Products related to Land Surfaces & Land-Atmosphere
interactions

v’ primarily focusing EUMETSAT satellites — current
and future missions

= Decentralized Service ensuring:

v" Near Real Time & Off-line Production and
Distribution of Land Surface Variables

v" Product Documentation  _A%E

v’ User Support / Helpdesk
pport/ P v" Distributed Product Development & Validation

v' Promotion: Training; Workshops; Show Cases v’ Data Production, Archiving & Dissemination: IPMA, VITO

~ IPMA

CEOS Land Product Validation Plenary, May 2021



EUMETSAT

@ LSA SAF EUMETSAT LSA-SAF: Products

» Evapotranspiration
» Turbulent Fluxes
» All Sky LST

Energy Balance

Radiation Vegetation

S——7 5 Sstate: LAl FAPAR, FVC, NDVI
» Stress: ET, ETRef
» Wild-Fires: FRP, Emissions, Risk

» SW: Albedo, Down-welling SW
» LW: LST, Emissivity, Down-
welling LW

™ IPMA

CEOS Land Product Validation Plenary, May 2021



EUMETSAT

@ LSASAF

Meteosat Second Generation

Derived from SEVIRI/MSG: Available since 2004; up-dated in Near Real Time

BB

v" Full spatial resolution (3-km at nadir)
v Generation frequencies: 15-minute up to daily and 10-daily
v’ Product Uncertainty and/or Quality Flag
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EUMETSAT

& LSASAF NRT Products: SEVIRI/MSG and AVHRR/Metop

Other LSA-SAF Products:
v’ Currently available in Near Real Time

v’ Back-processing of full satellites’ data
records to be completed in 2021.
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EUMETSAT

@ LSASAF Product Validation (LSA-SAF Validation Reports)

Strategy
= comparisons with reference in-situ measurements — following LPV Protocols:

v Assessment of Product Accuracy and Precision (to be extended to product stability)
v'Validation of estimations of Product Uncertainty

Reference Stations: High quality measurements; Well-characterized site & surroundings;
within Homogeneous areas

= comparisons with similar and relevant parameters retrieved from other sensors or
provided by numerical models.

v'Consistency assessment

v'Includes inter-comparison of LSA-SAF products derived from different sensors platforms
(e.g., SEVIRI/MSG LST versus and AVHRR/Metop LST).

~ IPMA
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@ 'SASAF LST Validation Stations (Meteosat Disc)

| g
KIT Validation Sites STEW
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Karlsruher Institut far Technologie

F. Gottsche et al.
Lake Water

= Large, homogeneous sites

= Well characterised ‘
\8

= Different climates & biomes
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= Dedicated to LST validation

Broadleaved deciduous forest ion Plenary, May 2021



EUMETSAT

@ LSASAF

LST Validation — Gobabeb (Desert Site)

v’ Site run by KIT — KT15 radiometers measuring sfc & sky Tb.

v Highly Homogeneous site — mostly gravel and dissecated grass.

v’ Very wide temperature amplitudes — at daily and annual time scales.

K15 west

> IPMA

KT-15 east
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EUMETSAT

@ LSASAF LST Uncertainty Validation — Heimat (Kalahari)

Blue bars: Standard deviation of LST_SEVIRI- LST_InSitu versus bins of 6,¢41

Kalahari bush
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EUMETSAT

G LSA SAF Evora — Validation Station

15 July
Sh local noon 16h

Radiometric temperatures in a summer day
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Geometric model of generic trees & canopies
+

Boolean model to account overlapping of shades/canopies

v" Allows up-scaling in-situ measurements to any viewing &
illumination geometries

v’ To our knowledge: the only station providing regular
information on LST directional effects

™ IPMA
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EUMETSAT Twice-Dain LST

@ LSASAF LST Validation — Evora (South Portugal)
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EUMETSAT

G LSA SAF LST Directional Effects Validation — Evora

New Layer added to SEVIRI LST:
= Estimated difference to LST retrieved from a Reference View (Nadir)
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EUMETSAT

@ LSASAF

All-Sky LST

Simple merge between SEVIRI Level 2 (Clear Sky) LST and Surface Temperature resolving the

Energy Balance over each pixel
v" 30 min / 3 km (sub-satellite point)

SEVIRI level 2 LST

LST
2016.09.29
00:00 UTC

7~ IPML

o

-15

SEVIRI level 2 + level 4 LST

75

All-weather LST
2016.09.29
00:00 UTC

o

-15

—45

LEUD Lana rroauct vanaauon rienary, May 2021




EUMETSAT

LSA SAF

¢

All-Weather LST

-)

Energy balance per tile = Averaged per pixel:
v’ Actual Evapotranspiration
v’ Sensible Heat Flux
v’ Latent Heat Flux

» Surface Skin Temperature is the unknown

Wish List:
- Validate Radiation Budget & Energy Balance
components at super-sites

™ IPMA
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EUMETSAT EUMETSAT
LSA SAF G LSA SAF Home  About~  Applicatons ~ Data~  UserSupport ~ | News ~ | Account »

LAND SURFACE ANALYSIS

2 2 ] ’ £ i N Catalogue News
Fire Radiative Power R | Archived Products Cublcations
. Composite 23 October 2017 R34 ' T O Near Real Time Access “
http://Isa-saf.eumetsat.int Bl iisissisoibo Workshops

Fire Confidence > 80%
Product Gallery

Quality Monitoring

Publications

Product Validation Reports

Applications Latest News
i AP August 2020 Wild Fires in Huelva, Spain Jan. 14, 2021
-lo\- -IO\-
% Using LSA SAF Fire products to forecast and monitoring
)
, : 7 : August 2020 Heatwave over NW Europe Sept. 18, 2020
FORESTRY & RENEWABLE ENERGY AGROMETEOROLOGY

WILD FIRES

Derived Land Surface Temperature and it's potential to detect areas with largest
temperature anomalies

¥ 7 LSA SAF evapotranspiration and its potential Aug. 27, 2020
= use in hydrological modelling
lo il e l
| CEII S Monthly evapotranspiration variability in May 2019 and May 2020 over Europe

OPERATIONAL CLIMATE STUDIES NATURAL HAZARDS
(ﬁ\ I P M A METEOROLOGY
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