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EUMETSAT

@ LSASAF LSA SAF Consortium

LSA-SAF Objective

Satellite Products related to Land Surfaces & Land-Atmosphere
interactions

* Focusing primarily EUMETSAT satellites

* Maintain (& improve!) the service for current missions

* Ensure transition to Next Generation of EUM satellites: : ;
MTG & EPS-SG IPMA

(Portugal) — Leading Institution
MF (France)
RMI (Belgium)
* NRT & Off-line production of Land surface variables :ZLL ii.i::izﬁle London)
(EUMETca st, ftp & WEbSitE) KIT (Karlsruhe Inst Technology)
* Helpdesk User Support Service (helpdesk.landsaf@ipma.pt) uv (Univ Valencia)
VITO (Flemish Inst Technological Res)
ARSO (Slovenian Env Agency)
NIMH (Bulgarian Inst Met and Hyd)
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Main focus of LSA SAF until present

Meteosat Second Generation
*Geostationary orbit

*Nominal sub-satellite point at 02 long

Spinning Enhanced Visible and Infrared Imager
(SEVIRI)

explore 96 observations /day (every 15 min) ...

12 channels ...

at 3 km at nadir

~ IPMA



& LSASAF

'SURFACE RADIATION BUDGET

DSSF: {Surface Short-wave Flux
DSLF: {Surface Long-wave Flux
LST: Land Surface Temperature
AL: Albedo

- WILDFIRES

FRP: Fire Radiative Power .
. FRM: Fire Risk Map

VEGETTAION STATE

FVC: Fraction Vegetation Cover
fAPAR
LAI

-SURFACE ENERGY FLUXES

ET: Evapotranspiration
ETREF: Reference Evapotransplratlon




EUMETSAT

& LSASAF

Polar-Orbiting and Geostationary Satellites
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Morning Orbit

Equator crossing time: 09:30 LST ~ -
Orbit phasing: 48.93 min.

5 channels

2 observations/day GLOBAL

c.a. 1 km at sub-satellite point

AVHRR
HIRS
AMSU-A

~ IPMA
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= s ‘—\\\ Mekop-B

SURFACE RADIATION BUDGET
EPS LST: Land Surface Temperature
EPS AL: Albedo '
VEGETTAION STATE
FVC: Fraction Vegetation Cover
fAPAR e : ,
LAI e { AR (s
NDVI .. A R -- 7

- /// i &e:\ <3 \if\°b ) & éf

Metop-A T -
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& LSASAF .
Climate Data Records

MSG/SEVIRI-based EPS/AVHRR-based
Reprocessed from 2004 onwards using Reprocessed from 2007 onwards using
* the latest product algorithms — in line * the latest product algorithms — in line
with “Near Real Time” products with “Near Real Time” products
* recalibrated level 1.5 SEVIRI data * level 1b AVHRR data

Atmospheric Fields: ERA-5
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NDVI

10 days
2007 - Present

20200501 S

Valoe Colo

~ IPMA



EUMETSAT

& LSASAF

LSA-SAF (EPS Products)

Fraction of Photosynthetically Active Radiation
(fAPAR)

Daily/10 days since 2007 N // Y W %\ .

Fraction of radiation in the PAR N
region (0.4 um - 0.7 um) /

o°

LSA SAF: ETFAPAR
2020.05.05

absorbed by the green parts of \ \ \ \ \ { b
the canopy for the \

20°S
photosynthesis — indicator of the \\\\\\\
presence and productivity of
60° \

alive elements of the canopy.
80°S =N\ /==

—

N

Depends canopy structure, Leaf
and soil optical properties,
Irradiance conditions 0 0.1 0.2 0.3 0.4 9.5 0.6 0.7 0.8
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LSA-SAF (EPS Products) - P e e

LST
Daily: Day and Night
2007-2020 (will be available begin 2021)

LSA SAF: EDLST-NIGHT I S
2020.05.05

The EDLST (EPS Daily Land Surface Temperature)
provides a day-time and nigh-time retrievals of LST
based on clear-sky measurements from the
Advanced Very High Resolution Radiometer
(AVHRR) on-board EUMETSAT polar system
satellites, the METOP series.
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LSA-SAF (MSG Products) Leaf Area Index (LA

LAI=0

Fraction of Vegetation Cover (FVC)

FVC=0.43

{ﬂ\ |PM | « ............. L.,
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LSA-SAF (MSG Products)

Fraction of Absorbed Photosynthetically Active Gross Primary Production (GPP)

Radiation (FAPAR)

R, NEE = GPP + TER

GPP [m~2day~!]
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LSA-SAF (MSG Products) &S
Fire Radiative Power (FRP)

The product records information on the location, timing and
fire radiative power (FRP, in MWatt) of landscape fires
detected every 15 minutes across the full Meteosat Disk at
the native spatial resolution of the SEVIRI sensor.

Integrating FRP over the lifetime of a fire provides an estimate of the
total Fire Radiative Energy (FRE) released (proportional to the total
amount of biomass burned).

Wildfires in Iberia: Portugal inJune 2017.
Several very intense hot-spots (64 casualties).
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LSA-SAF (MSG Products)

Mediterranean Europe

5 days of forecasted risk

Fire Risk Map (FRM)
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EUMETSAT POLAR SYSTEM -
SECOND GENERATION (EPS-SG)

p-SG B

ywave Imagery

METOP-SG A
y and Imagery

sounding
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EPS — Second Generation

* Metop-SG Al to be launched in 2024 EUMETSAT space segment
v’ Visible Infrared Imager (20 channels; 500m)

v' 3MI - Multi-spectral, Multi-angle, Multi-polarization

.. 00 O1 02 03 04 05 04 O7 08 09 W 11 12 18 14 15 14 17 18 19 20 2] 22 23 24 925 9254 97 28
v' Sentinel-5 (UVNS) METEOSAT FIRST
GENERATION
v |ASI-SG, ... METEOSAT-6 .
_ METEQSAT-7 "
EPS — Second Generation METEOSAT SECOND
* Metop-SG B1 to be launched in 2024/2025 T =
v' Microwave Imager Radiometer (MWI) ”ﬁ"j_%gé\é‘iﬂ‘g —
v Ice Cloude Imager (ICl) METEQSAT-11 ﬂ
METEOSAT THIRD [/
7, EUMETSAT POLAR SYSTEM
: METOP-A )
- : METOP-B E . by
Meteosat Third Generation METOR-C e T
* MTG-I1 to be launched in 2023 RS S LT D CLLLLL LT ELLL
v' Imager (16 channels; 1-2 km; 10-minute) SRA oM
v' Lightning Imager
* MTG-S1 to be launched in 2023/2024 THIRD PAR-TY
v Infrared Sounder (0.754/0.625 cm™: 30-60 minute) ’-HEP\E%:TGR?M.’ng
, 1S- GMES SENTINEL-4
V' Sentinel-4 {UV-VIS NlR) GMES SENTINEL-5 (image credit: EUMETSAT, Bonekafnp, 2010)
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C @ fen/ B s ¥ © €
Mais acedidos @ Comecar aqui (3 Outros ma
EUMETSAT

How to access LSA-SAF data  “'***" _ B T

s ¥ NETCDF Data Server
Fire Radiative Power ) sntra) Y e
Composite 23 October 2017 L e b k- po o g Archived Products

Near Real Time Access

Fire Confidence > 80%
MSG Toolbox

LSA-SAF https://landsaf.ipma.pt/en/ o

Quality Monitering

— Data — NETCDF Data Server

Applications Latest News

Release of demonstration LSA SAF Data service  July 5, 2022

ey ey
For direct access to NETCDF products we recommend using the new HTTP service -
@ https://datalsasaf lsasvcs.ipma.pt. The access ...
)
iy i SMEEAAL Monitoring the South Asia 2022 Heatwave May 10, 2022
The Metop and I0DC missions are used to track temperature anomalies across South
Asia during the March-April 2022 heatwave
(rm \ Analysing Downwelling Surface Shortwave Flux March 7, 2022
(e ] using Ground Measurements in Gobabeb
(e_un ——— Nigeria in Foggy conditions
OPERATIONA CLINATE STUDIES FATURAL BAZARDS
METECROLOGY

Scatter Plots Reveal Possible Improvements on Fog Detection
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LSA SAF

e

How to access LSA-SAF data

— Select year—

— Select month—

> IPMA
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@ LSASAF Portugal Fires 2017
Anomaly Anomaly

8 1-10 Oct 2017 21-31 Oct 2017
6 f@mﬂ“

(Top, left) Land Surface 14 e ?

Temperature anomaly at ) " A
0 "

OOUTC. (Low, left) Land B A

Surfeace Temperature 4 >

anomaly at 12UTC. (Top, -6 S

right) Anomaly of Fraction -8 (

Vegetation Cover in the first
ten days of October and in Anomaly 12UTC LST (1-31 Oct 2017) [*C]
the last ten days of October. 2
LSA-SAF data (Low, right)
Areas burned in October
and in total for the year
2017. ICNF data (Portugal).

N 027701 0!

- Burned Areas Burned Areas
Oct 2017 2017
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| = EHS'TKSAF Portugal Fires 2017

LSTanomaly (0)
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(Ermit3o et. al 2022)
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[ = EL“SHKSAF FRP and Fires 2024
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EUMETSAT

2003

Pre-Fire Season
Py

2005

® 2003
® 2004

Finuras et al., 2026 (in preparation)

® 2005
® 2007

Years
® 2012
® 2017

e 2021 o
® 2022

Portugal Fires

2023
2024

Year| J F M A M J J A S (0,
2003 | - - - - - 0,05 0,05 -0,19 -0,22 -0,13 -0,14 -0,08| -0,67
2004 (-0,06 -0,09 -0,10 -0,06 -0,15 -0,27 -0,19 -0,07 -0,14 -0,10 -0,08 -0,02| -1,33
2017 2005 |-0,04 -0,10 -0,14 -0,09 -0,19 -0,32 -0,20 -0,18 -0,12 -0,09 -0,09 -0,02| -1,56
2005 - - - - - -0,16 -0,13 -0,22 -0,17 -0,12 -0,11 -0,05| -0,96
2006 |-0,05 -0,09 -0,13 -0,02 -0,09 -0,17 -0,20 -0,20 -0,08 -0,03 0,00 -0,01| -1,06
2007 |-0,01 -0,03 -0,01 -0,02 -0,02 0,05 0,03 0,01 -0,03 0,02 -0,01 -0,01| -0,02
2022 2017 | - - - - - -0,24 -0,07 -0,15 -0,11 -0,20 -0,17 -0,11| -1,06
2018 (-0,10 -0,20 -0,28 -0,22 -0,21 -0,17 0,09 -0,19 -0,24 -0,07 -0,10 -0,01| -1,71
2019 (-0,01 0,03 0,03 -0,06 -0,03 -0,06 -0,05 -0,09 -0,04 -0,04 -0,09 -0,01| -0,42
2022 | - - - - - 0,00 -0,07 -0,04 -0,05 -0,03 -0,02 -0,01| -0,21
- 2023 (0,00 -0,01 0,00 0,00 -0,03 -0,04 0,00 -0,03 -0,01 -0,02 0,00 0,00| -0,13
2024 (0,00 0,01 0,01 0,02 0,01 0,00 0,01 0,00 0,00 0,00 0,01 0,01| 0,06
2024 | - - - - - 0,02 0,02 0,00 -0,03 -0,04 -0,02 -0,01| -0,04




[ = ?STSAF Fires Greece 2007

Vegetation Products

Fire and Drought

7 4
6 *‘\;s
S
5 | Gk
| 53 N {g
4 . &
3 e
2
it
07
06 —ct
—c2
L e
Sos c4
§ cs
—Ct
04 —c7
03 1 3 5 { 9
son o Zm‘?.“ AMd YA Fig. 8. Drought persistence was evaluated by adding up (for each pixel) the number
of months between November 2006 and July 2007 with NDVI anomalies lower than

NDVI from SPOT VEGETATION -0.010.

{ﬂ\ |PMA Gouveia et al, 2016



| = EMSTSAF Alexandroupoulos Fire 2023

EU Science Hub

Home > JRC newsand updates > Wildfires: 2023 among the worst in the EU in this century
NEWS ANNOUNCEMENT | 10 April 2024 | Joint Research Centre | 3 min read
Wildfires: 2023 among the worst in the EU in this century 8
A sharp increase in burnt areas was recorded during the summer months of 2023, mostly affecting —_—
the Mediterranean region. By total burnt surface area, 2023 was the fourth worst year since 2000. %
(o]
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R T -——
- o c . ~ o
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14 =
Extent of burnt areas in 2023 as reported by EFFIS. Yellow dots refer to ¢
orange up to 500 ha, pink up to 1000 ha, red up to 5000 ha, purple beyor
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LSA SAF Alexandroupoulos Fire 2023

1

NEE = GPP + TER

8

MICROBES g S ; } " . : |

FRP
SEVIRI -
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A 00 O N
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-weekly periods with GPP > 0.05 (January to August 16t)
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2007 8,

Years
® 2012
® 2017

® 2021
® 2022

® 2023
2024

® 2003
® 2004

® 2005
® 2007

2021 5

Finuras et al., 2026 (in preparation)

Greece Fires

- Year| J F M A M J J A S (0 N D |TOTAL

2007 | - - - - - -0,10 -0,15 -0,13 -0,20 -0,17 -0,14 -0,08( -0,98

2023 2008 |-0,04 -0,04 -0,06 -0,09 -0,09 -0,18 -0,14 -0,18 -0,19 -0,05 -0,10 -0,05| -1,20
2009 |-0,04 -0,06 -0,06 -0,02 -0,02 -0,08 -0,08 -0,03 -0,04 -0,03 0,02 0,00 | -0,43

"""""" 2021 | - - - - - -0,03 -0,05 -0,10 -0,12 -0,08 -0,08 -0,04| -0,50

2022 {-0,05 -0,06 -0,11 -0,06 -0,11 -0,10 -0,06 -0,03 -0,05 -0,03 -0,05 -0,01| -0,71

2023 (0,00 -0,03 -0,02 -0,01 -0,04 0,03 -0,05 0,00 -0,03 0,00 -0,01 0,01| -0,15

2023 | - - - - - 0,04 -0,05 -0,06 -0,11 -0,06 -0,06 -0,02| -0,33

(f\\\ |PM A 2024 (-0,02 -0,02 -0,01 -0,02 -0,10 -0,15 -0,11 -0,08 -0,07 -0,04 -0,05 -0,03| -0,69
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