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The Big Data Revolution

Daily Data Dissemination 
Sentinels 150 TB

Copernicus is the largest producer of EO data in the world
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OBJECTIVES
• Foster scientific excellence 
• Pioneer new EO applications
• Stimulate downstream industry growth
• Support international responses to 

global societal challenges
• Develop platforms technical capabilities
• Build network of resources

EO Science for Society
#EO4society
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#EO4society
Consultations
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ATSR World Fire Atlas
Overview

http://due.esrin.esa.int/page_wfa.php

Products: Monthly Global Fire Maps

Period covered: June 1995 to March 2012

Input data:
ATSR-2 night-time (1995-2002)
AATSR night-time (2003-2012)

The pixel resolution of ATSR data is 1km.

Two straightforward algorithms have been tested in this project:

Algorithm 1: Hot spot if: 3.7 µm > 312 Kelvins (Saturation)

Algorithm 2: Hot spot if: 3.7 µm > 308 Kelvins

The user of the Fire product must take into account the algorithm 
limitations due to cloud presence, atmospheric effects, 
bidirectionality of emissivity. Fire temperature and extension are 
not taken into account in the processing.
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ATSR World Fire Atlas
Results & Achievements

ATSR World Fire Atlas 1995–2010
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ATSR World Fire Atlas
Results & Achievements
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The SLSTR (Sea & Land Surface Temperature Radiometer) uses two independent scan chains each including a separate scan
mirror. While more complex than the single scan system employed by the ATSR instrument, this configuration especially increases
instrument swath coverage.

• Oblique view swath: ~ 740 km
• Nadir view swath: ~ 1400 km.

Sentinel-3
SLSTR Overview

The mean global coverage revisit time for dual view SLSTR observations ate the equator is 1.9 days (one
spacecraft) or 0.9 days (two spacecraft) with these values increasing at higher latitudes due to orbital
convergence, with a local equatorial crossing time of 10:00 am/pm. This satellite orbit provides a 27-day
repeat.
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Sentinel-3
SLSTR Day-Time Coverage over the Area of Interest
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Sentinel-3
SLSTR Night-Time Coverage over the Area of Interest
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An on-ground resolution of 0.5 km at nadir for all VIS and
SWIR channels. Radiance measurements from these
channels are used for both land and clouds daytime
observations.

Sentinel-3
SLSTR Spectral Bands

Two dedicated channels (F1 and F2) for fire and high
temperature event monitoring at 1 km resolution (by
extending the dynamic range of the 3.7 μm channel and
including dedicated detectors at 10.8 μm that are capable
of detecting fires up to ~650 K without saturation).

Two SWIR channels (at wavelengths of 2.25 μm and 1.375
μm) to allow improved cloud and aerosol detection to give
more accurate SST/LST retrievals.
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ESA Sentinel-3 World Fires Atlas Prototype
Responding time

The timeframe for delivery of SLSTR products is
dependent on the specific application:

 Near Real-Time (NRT) products, delivered to the
users in less than 3 hours after acquisition of data
by the sensor worldwide.

 Non-Time Critical (NTC) products delivered not
later than 1 month after acquisition or from long-
term archives. Typically, the product should be
available within 24 or 48 hours (but this is not
guaranteed).

X-Band Stations & Near Real Time
Processing Centre

Archive and Offline Processing Centre
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ESA Sentinel-3 World Fires Atlas Prototype
System Overview (Daily routine)

The Sentinel-3 World Fires Atlas Prototype product has been developed by ESA over the southern countries of the ESA member states (Latitude from 34°N 
to 60°N; Longitude from 12°W to 31°E) using both Fire channels of the S3A and S3B SLSTR sensors.

The algorithm is derived from a simplification of the work of Wooster et al., 2012 adapted to NRT processing constraints.

ESA intends to process systematically all acquired Sentinel-3A and Sentinel-3B data from April 2019 onward over this region and operate the prototype 
service up to end of summer.

In order to improve the ESA Sentinel-3 World Fires Atlas Prototype product and service, feedback from users are welcome by email at due@esa.int.

mailto:due@esa.int
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S3-Fire_DT [Day-Time]

For all valid pixels over land is applied an algorithm based on:

 Brightness Temperature of Sentinel-3 Fire channels acquired at nadir (F1_BT_in and F2_BT_in)

 Skin Temperature – auxiliary data provided by ECMWF [it is defined as the temperature of the surface at radiative equilibrium. It forms the interface between 

soil, snow or ice and the atmosphere]

 Contextual filters*, mean & standard deviation on 5x5 window, are applied in order to prevent false alarms

S3-Fire_NT [Night-Time]
For all valid pixels over land is applied an algorithm based on:

 Brightness Temperature of Sentinel-3 Fire channels acquired at nadir (F1_BT_in and F2_BT_in)

 Contextual filters* (mean & standard deviation on 5x5 window) are applied in order to prevent false alarms

*Contextual filters derived from a simplification of the work of Wooster et al. 2012

N.B. Presence of clouds prevents the detection of fires

ESA Sentinel-3 World Fires Atlas Prototype
Algorithms Description
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ESA Sentinel-3 World Fires Atlas Prototype
System Overview (Near Real Time)

Fire Products visualization
The user can navigate on the map and visualise the active fires filtering by date (today, yesterday or 2 days
ago), satellite (S-3A, S3-B or S3-A/B) and acquisition time (day, night or day/night).
‘Export CSV’ option allows the user to export, in CSV format, the list of detected fires with the information
related to geolocation, F1 and F2 brightness temperatures, ECMWF skin temperature, satellite, acquisition date
and product ID.
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ESA Sentinel-3 World Fires Atlas Prototype
System Overview (Near Real Time)

Fire Products visualization
If the user click on a fire pixel (highlighted with a red box), an info window will appear showing all the related
information.
‘Download’ and ‘Overview’ options redirect the user to Copernicus Open Access Hub to download the S3 product
and the quicklook respectively.
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