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Who is who: EUMETSAT - Copernicus

copernicus.eumetsat.int

(

Services

EUMETSAT - from 1986
Monitoring weather and climate from space

Copernicus - Space & Environmental
monitoring program of the European
Union

Maintain satellites

Distribute data ensure uptake
Build know/how
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What is a wildfire

copernicus.eumetsat.int

394 to 519 million hectars burned per
year

19000 fires in July 2019 spotted by
Sentinel-2

Indonesia in 1997 — 0.81 and 2.57
giga of CO, into the atmosphere,
(13%—-40% of the annual global carbon
dioxide emissions from burning fossil
fuels)

In June and July of 2019, fires in the
Arctic emitted more than 140 megatons
of carbon dioxide, according to

(@8 SENTINEL Hut
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https://en.wikipedia.org/wiki/Tonne

Wildfires at the global scale
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Climate change is crucial for the current and future fire regime
Risk will increase including tropical forests
Prolonged fire seasons

However - burnt area decreased in 1979-2018 - possible bias in resolution
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Monitoring from space
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- www.eumetsat.int

MODIS Fire Radiative Power Pixel - 05 August 2021
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smoke plumes

Sentinel-3 OLCI Level-1 False Color RGB - "07 August 2021"
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reflected sunlight
thermal heat radiation

atmospheric particles
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ECMWF

EUROPEAN CENTRE FOR MEDIUM RANGE WEATHMER FORECASTS
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- Europe's eyes on Earth

burned area & scars
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Satellite detection

Advantages:

resolution

and PMW
Disadvantages:

constellation

More near to Earth -> Higher spatial

Used also for Active Obs.(Radar/Lidar)

Poorer time resolution -> needs of

Advantages:

Better time resolution

Disadvantages:

One side of the Earth -> needs of
constellations

large viewing angles at the borders ->
geometrical distorsions

Only VIS/IR and passive

www.eumetsat.int

Air Scattering

Aerosol Scattering
Surface Reflection



Example: observe aerosols

www.eumetsat.int

AOD (Aerosol Optical depth) = How much Solar light attenuated by aerosols — proxy of mass
AAIl aerosol index —

Visible imagery -

i i Observation time always at about same local time
Dust in RGB images ( : |
N : sun synchronous
Polar orbiting satellites

Aerosols add to the reflectance and sometimes . e t:w . T e
. ¢ Sun glin Ve Sl 2

reduce the reflectance of surface objects T M O 7 SR .

Aerosols always diminish the contrast between

dark a bright surface objects

Haze and smoke aerosols change the color of
surface objects to bluish while dust adds a
yellowish tint.




Observe total column ...
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Satellite measurements
Radiation emerged from the
interaction with the
Atmosphere-Surface system

COMPARED TO

Modelled measurements
- A priori information on the
system (atmospheric
scenarios)
- Model of the system
(Forward model)



Monitoring from space
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Monitoring from space

www.eumetsat.int
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Reuters -

www.eumetsat.int

True color composite for northeastern USA recorded by Sentinel-3 OLCI at 2023-06-07 15:27
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Monitoring from space

www.eumetsat.int

@pemicus & EUMETSAT
Sentinel“3"A¥+B SLSTR - AOD(550 nm) - Quality (Land + Ocean QI 2 & 3) - 20.06.2023

9.5 km Resolution

Average = 0.15+0.16 - Min = 0.00 - Max = 1.85
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Europe’s eyes on Earth




& Aerosol Index

www.eumetsat.int

24.6.2023
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GOME-2 (B,C) Absorbing Aerosol Index
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Chemicals — pollution from wildfires

CO total column - lASI/Metop B+C

www.eumetsat.int
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Source LATMOS-ULB/AC SAF/Metop-B+C image: AERIS

http://ac-saf.eumetsat.int
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Total Fire Radiative Power / GW

Total Wildfire Emission / Megatonnes

British Columbia
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CAMS Daily Total Fire Radiative Power (GFASv1.2)
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Monitoring from space
The future is now: METEOSAT Third Generation (2023 onwards) """
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Monitoring from space

www.eumetsat.int

Simulated Sentinel-4 Nitrogen Dioxide
2021-08-07 at 00:00 UTC
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a whole new dimension will
be explored by Sentinel-4.

daytime hourly air quality data om—
over Europe
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Europe’s eyes on Earth



