TAT-11: Earth Observation and Machine Learning for Disaster Mapping
Mediterranean Agronomic Institute of Chania (CIHEAM Chania)
14-17 July 2024, Chania

Tutorial: Mapping recently burned area with pair of
Sentinel-2 imagery
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@ objective

The objectiveQuickly map burn scar using a
pre-fire and a postfire Sentinél image In
QGIS
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Mupkayia
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Test caseParnithamountain wildfire in
Greece (northeast of Athens) in 2023
(started at 22/08/2023)

ntinel-2
000000

Prefire image: 18/08/2023
Postfire image: 28/08/2023

Methodology: thresholding the difference
Normalized Burn Rati@lNBR image
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‘ Sentinel2

About Copernicus Sentinel-2...

Opticalsatellite highresolution
@esa constellation(pixel size€l0Om, 20m, & 60m)

Designed and built by a group of around

._ Visible toShorwaveinfrared range (SWIR)
A constellation of ed by and Space -
, Copernicus Sentinel-2 images for the space se!g?n:nt and e o 13 bands N total .

land and coastal areas at high spatial resolution for the ground segment
in the optical domain

Pairof satellites: Sentine2A & SentinekPB

include agriculture;
land ecosystems

-
monitoring; forest: 4 H H .
i ‘ Temporal(combined resolution:5 days
coastal water quality Services include [Copernicus Land Monitoring Service);
monitoring; disasters A (Copernicus Marine Enviranment Monitering Service);

el Coptrius Emrgencyonagemen Serc) s (10days each satellije

Copernicus Security Service; among others
Sentinel-2A was launched on 23 June 2015; % E\ @ Along'traCk @LISh broon) System Wlth a
Sentinel-2B on 7 March 2017, both on a Vega .
swath width of 290 km

rocket fram Kourou, French Guiana

https://sentinels.copernicus.eu/web/sentin
el/missions/sentinel

As of July 2020, about Continuity over the coming years will be

relay from the first generation

—

have been I ensured by the
generated and made available . 0 : A [Sentinel-2C and Sentinel-2D).  ~
for download, culminating a ) e https.llsclhuh.copernlcus.eu Furthermore, a new generation of Sentinel-2 S
total of 10 Petabytes | — satellites is being prepared, to take up the o
e . L

https://sentinel.esa.int/web/sentinel/user
guides/sentinel2-msi
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‘ Sentinel2

Comparison of Landsat 7 and 8 bands with Sentinel-2
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‘ Sentinet2 spectral bands

i Band Central = Central e
ReSom " Number  Wavelength S | Wavelengtn | SoRermdh
{nm) {nm)
10 2 496.6 93 4921 98
3 560.0 45 559 46
4 664.5 38 665 39
8 835.1 145 833 133
20 5 703.9 19 703.8 20
5 740.2 18 739.1 18
7 7825 28 779.7 28
8a 864.8 33 964 32
11 1613.7 143 1610.4 141
12 2202.4 242 2185.7 238
60 1 443.9 27 442 3 45
9 945.0 26 9432 27
10 13735 75 1376.9 76
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‘ Sentinet2 spectral bands

Band2: Blue(10m)

Band2 is usefulfor soil and vegetationdiscrimination,forest type
mappingandidentifyingman-madefeatures

\Band3: Green(10m)

It helpsin highlighting oil on water surfaces,and vegetation It
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reflects green light stronger than any other visible color Man-
madefeaturesare still visible

Band4: Red(10 m)

It is stronglyreflected by dead foliage and is useful for identifying
vegetation types, soils and urban (city and town) areas It has
limited water penetrationandR 2 S Fefle@tiivell from live foliage
with chlorophyll

Band8: NearInfrared (10 m)

The near infrared band is good for mapping shorelines and
biomasscontent,aswell asat detectingandanalyzingregetation
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‘ Sentinet2 spectral bands

Band5,6,7: RedEdge(20 m)

Forclassifyingregetation

Band8a: NarrowNearInfrared (20 m)

The near infrared band is good for mapping shorelines and
biomasscontent,aswell asat detectingandanalyzingregetation

Band11l, 12: Shortwavenfrared (20 m)
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It is useful for measuring the moisture content of soil and _
vegetation, and it provides good contrast between different types
of vegetation. It helps differentiate between snow and clouds. Ory
the other hand, it has limited cloud penetration.
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‘ Sentinet2 spectral bands
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‘ Sentinet2 spectral bands

Band 1: Coastal/Aerosol (60 m)

For aerosol detection .

Band 9: Water Vapour (60 m)

It is good for detecting water vapour .

Band 10: Shortwave Infrared s Cirrus (60 m)

Spatial
2 EBand
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{m})
10
20

G0
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For cirrus cloud detection.
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. e E nFMRS
‘ Sentinet2 products

The original Sentinél data are subject to multiple levels of ppeocessing before
being distributed to users.

The processed data are distributed to everyone free of charge, vi@dnernicus
Data Space Ecosysteplatform (registration only required)

Two levels of data are made available to all users:

2 LevellC:CalledTop of AtmosphereToA) reflectanceand gives the energy recorded by the sensor divided by
the solar irradiance at the satellite level, corrected only for the sun angle and having been orthorectified (correct
georeferencing). This quantity has no direct physical interpretation, as there are errors in it due to the
atmosphere.

2 Level2A:CalledBottom of AtmosphereBoA) reflectanceand provides an estimate of the actual reflectance of
objects on earth, after atmospheric and topographic correctibis. preferred for data analysig [0,1].
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. e E nFMRS
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‘ Sentinet2 products

The SentineR satellites arggpushbroomsystems,
scanning the earth continuously in strips with a width
of 290 km at ground

The products are made available to users in-sub
Images, called tiles

Each tile covers an area of X0 km2 on the ground

They are available in the WGS84 / UTM projection
coordinate system (e.g., the zones for Greece being
34N and 35N)

They are denoted abzzXXXwherezzis the zone
number andXXXhree letters to separate them, e.g.,
T34SGH
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n FMRS

‘ Sentinet2 products

The data products are distributed in the-salled SAFE
format

Each band in a separate file (JPEG2000), along with metadata
and data quality information

Bands in 16it unsigned integer format (UInt16)

After January 2022 (older datasets being reprocessed), i.e.,
after Processing Baseline 04.00), original reflectance
multiplied by 10,000 and 1,000 is added.

l.e., to convert to reflectance in [0,1], you muisst subtract
1,000 and then divide by 10,00@nd saturate in [0,1]).

15
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&MRS

‘ Spectral Indices

Spectral indicesre transformations (linear or neimear) of
the original image bands.

They are based on the fact thafch surface reflects
different portion of the incident lightat different
wavelengths.

Following theoretical derivations and field measurements
(i.e., spectroradiometers), several indices have been
proposed.
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