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Sentinel-2 Mission Key Features | sl (opemics - {oe8a

Optical multi-spectral sensor for monitoring land & coastal areas

Geometrical revisit: 5 days (at the Equator) with 2 satellites

Spectral Bands: 13 spectral bands in the VNIR and SWIR

Spatial Resolution: 10 m, 20 m, 60 m

Nominal swath: 294 km, at 786 km altitude

Acquisition system: Pushbroom scanner

Local Time: 10:30 a.m. descending node

N

Data Access: Free & open for a large range of applications
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Europe’s eyes on Earth

5-day

10-day

10-day
access
with
alternated
tracks
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Ad-hoc Acquisition Campaigns [ s=se (opemicns = {2 esa

Lava flow from the
eruption of the
Fagradalsfjall
volcano near
Grindavik (lceland)
on 09 Feb. 2024.

v’ Ad-hoc acquisition campaign over
Iceland in low-illumination conditions

(Sun Zentith Angle < 90 degree).

v Mosaic of Sentinel-2 acquisitions

during 2022-2023 austral summer.

AUSTRALTA —
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Sentinel-2 Products | e Copermicss =~ O @Sa@

@ Level-1B

Top-of-atmosphere radiances
in sensor geometry

Level-1C

Top-of-atmosphere reflectances g ¥
in cartographic geometry : R

5k

e F
Womtemd sl OF &
LT

User Products

Level-2A

Surface reflectances in
cartographic geometry

Level-2H

Harmonised Sentinel-2 + Landsat-8/9
surface reflectances in cartographic
geometry

‘ Level-2F

Fused Sentinel-2 + Landsat-8/9
surface reflectances in cartographic
geometry

Pilot Products




Level-2F Product Integrating Landsat | e (ooemays — P @SQ
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dataspace.copernicus.eu L] meamzre (opemicus =~ @ CSA

News @ Dashboard Cases Events Gallery Videos About
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Bt Opern‘_c‘;_)s Gesa EXPLORE DATA ANALYSE DATA ECOSYSTEM Vv SUPPORT

Explore the
Copernicus Data
Space Ecosystem Conon e

Welcome to the Copernicus Data Space Ecosystem, an i B, 63 s L : VISUALITZAR CERCAR
open ecosystem that provides free instant access to a i N e ¥

wide range of data and services from the Copernicus D" ot v ' ; 4 DATA:SINGLE

Sentinel missions and more on our planet's land, oceans & . : e < Yryvemmop >

and atmosphere. <

The Copernicus Data Space Ecosystem not only ensures 2
the continuity of the open and free access to Copernicus g A Sl ; CONFIGURACIONS:
data but also extends the portfolio for data processing and 5
data access possibilities. Delve into the data via the
Copernicus Browser and register to create an account and o ¢ A COL-LECCIONS DE
have an even better comprehensive exploration B 1 BARES:
experience.
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CDSE APIs and Apps

ey
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EUROPEAN UNION opernicus

Europe’s eyes on Earth

APls

Catalog APIs

OData

OData is an SO/IEC approved,
OASIS standard , which is based on
hitps RESTiul Application
Programming Interfaces. It enables
resources, which are identified by
URLs and...

OpenSearch Catalog web
service

The OpenSearch catalogue allows
you to search through Copermnicus
data using a standardized web
service. The OpenSearch
specification can be consulted for
technical details...

Streamlined data access

Sentinel Hub

Sentinel Hub is a multi-spectral and
multi-temporal big data satellite
imagery service capable of fully
automated archiving, real-time
pracessing and distribution of
remote...

Additionally

Access to EO data via S3
§3 API is one of the main access
methods for EO data. It is suitable
for Third Party applications that
require high-performance parallel
access and scalability. Moreover...

openEO

openEQ represents an innovative
community standard that
revolutionizes geospatial data
precessing and analysis. This
groundbreaking framework provides
a novel approach to...

On-Demand Production
API

On-demand processing capability
for CARD-BS and CARD-COHB/12
is available in the Copernicus Data
Space Ecosystem. This service is
offered via a limited pool of
resources. ..

Il

STAC product catalogue
STAC (SpatioTemporal Asset
Catalog) is a relatively new web
service specification for catalogs
that is increasingly used and
supported. STAC data have
become a de-facto...

Traceability Service
Traceability Service allows the user
to track a data product's lifecycle. It
acts as a historian of the product's
lifecycle, collecting the traces of all
related events....

Applications

openEOQ Algorithm Plaza

The openEQ Algorithm Plaza is a marketplace to
discover and share various EO algorithms
expressed as openEO process graphs. These can
be addressed via user interfaces or via...

About Data Workspace

The Data Workspace is a valuable tool for managing
and reviewing Earth observation-related products.
This platform enables you to aggregate and review
products, which can...

openEO Web Editor

The openEC Web Editor is a web-based graphical
user interface (GUI) that allows users to interact with
the openEQ API and perform various tasks related
to Earth observation...

Bl b= Bl =K 2=
Y HE

About the Browser

The Copernicus Data Space Ecosystem Browser
serves as a central hub for accessing, exploring and
utilizing the wealth of Earth observation and
environmental data provided by.

JupyterLab
JupyterLab is an advanced interactive development
environment (IDE) that offers a flexible and feature-
rich interface for working with notebooks, code, and
data. It allows...

Q  Filter

Copernicus Data Space Ecosystem
Dashboard

The Copernicus Data Space Ecosystem Dashboard
(hereinafter the Dashboard) is your go-to tool for
checking out the Copernicus Data Space
Ecosystem in action. It's a free...

Sentinel Hub QGIS Plugin

The Sentinel Hub QGIS Plugin allows you to view
satellite image data from the Copernicus Data
Space Ecosystem or from Sentinel Hub directly
within a QGIS workspace. All...
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Sentinel-2A Extension Campaign | memsr Copemios ~— 0eSa

* Implemented Sentinel-2A ‘extended acquisitions campaign’ for a 1-year period.
* Implemented scenario:
o Sentinel-2B & Sentinel-2C continue with full baseline observation scenario.
o Sentinel-2A complements other satellites acquiring additional data.

« Sentinel-2A limited observation scenario allows to preserve the satellite health.

| 2024 | 2025 | 2026 | 2027 | 2028

1
2024.Q1 2024.Q2 2024.Q3 2024.Q4 2025.Q1 2025.(]2 2025.Q3 2025.Q4 2026.Q1 2026.Q2 2026.Q3 2026.Q4 2027.Q1 2027.Q2 2027.Q3 2027.Q4 2028.Q1 2028.Q2 2028.Q3 2028.Q4

1
1
1
. Tandem
1

S2A Full Operations G Em R R A
- Extg'andequuisitionsCampaign . 10y
S2B : Full Operations A Routine Operations Continutation
1
1
s2c [ ] Full Operations
Commissioning i
S2D : Commissioning  Full Operations
1
|
1
Today 10
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S2A Observation Scenario o] e Copermious =~ @@ @SA

S2A coverage every 10 days

B S2Acoverage every 20 days y
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S2 Extended Scenario ] memmser (opemios ~-- @@Sa

Baseline Scenario ( S2B + S2C) Extended Scenario ( S2B + S2C + S2A)

Number of acquisitions over 20 days
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S2A Extended Scenario 0] msamer (opemow =~~~ oS

Day 3/324°

Day 4/72° Day 6/288°
Day 9/252°
Day 2/216°
10 days (1 S2 cycle)
Generated ‘extended’ pseudo-swath acquisition
DO D1 D2 D3 D4 D5 D6 D7 D8 D9

(A and B, with a 10 min. acquisition separation).

4
g
4

S2C S2B S2A

1
I
i
[
|
.I.
(i
I
I
i

— em Ol e Bl 2 2= E = Em m vl » THE EUROPEAM SPACE AGENCY



Broad Range of Applications o] e Copemicys - oeSa

CMEMS - Sea-ice charting

Copernicus Marine Environment Monitoring - Coastal waters Turbidity

Service - Coastal waters Total Suspended Matter

CSS - Qil spill detection and polluter identification (CleanSeaNet)

Copernicus Security Service/ - Maritime surveillance (e.g. ship detection, search and rescue, anti-piracy)

- Up-to-date background information
- Integration with very high-resolution imagery
- Feature of interest extraction

Copernicus Maritime Surveillance Service/
European Maritime Safety Agency/ CleanSeaNet/
Support to External Action

C3s - Glaciers mapping
Copernicus Climate Change Service - Glaciers flow velocities

14
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Tropical Forests and their Traits

nature

Explore content v About the journal v  Publish with us v

nature > articles > article

Article | Open access \ Published: 05 March 2025

Canopy functional trait variation across Earth’s
tropical forests

Jesus Aguirre-Gutiérrez E, Sami W. Rifai, Xiongjie Deng, Hans ter Steege, Eleanor Thomson, Jose

Javier Corral-Rivas, Aretha Franklin Guimaraes, Sandra Muller, Joice Klipel, Sophie Fauset, Angelica F.

Resende, Goran Wallin, Carlos A. Joly, Katharine Abernethy, Stephen Adu-Bredu, Celice Alexandre Silva,

Edmar Almeida de Oliveira, Danilo R. A. Almeida, Esteban Alvarez-Davila, Gregory P. Asner, Timothy R.

Baker, Maira Benchimol, Lisa Patrick Bentley, Erika Berenguer, ... Yadvinder Malhi 4+ Show authors

Nature 641,129-136 (2025) | Cite this article

https://www.nature.com/articles/s41586-025-08663-2
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Accurate Mapping of Burnt Areas | meemsar Copemicys - @82

« The monitoring of Burnt Areas (BA) is crucial for climate change and carbon cycle study.

« Coarse resolution sensors (e.g MODIS) are not very sensitive at detecting small fire patches, making current
estimations of global BA very conservative.

« Estimations using Sentinel-2 implied significant improvements over the global, coarser spatial resolution BA

products in areas where fires tend to be small and frequent

0" 20°E 40°E 0 20°E A0°E o
7] PR 5 WX A 7 T~ < Y.‘: < Q _ ) M
/ P \ ) ¢ 1 e ™ ) & Science of The Total Environment o
20°N S_[ }l \\:_ '."'/ '\' \\1:—.—\\' é'_] L '\‘L '_// )‘ k '—‘—\I"l\"; ~——420°N | volume 845, 1 November 2022, 157139 -
R R o | 9 S A
' o ~ ’—“)<\ /J ("'\E\ﬁt"s/ ""-A_‘J %::‘\'ﬁ" X J/F .’ """"\'LZ\?\/ _,_,—")
K J S ./ » S . . -
Ay }!{: «’*/VJ T} N Wur f %.J A :*f“"r‘Y {1:7,—,1 ) Building a small fire database for-Sub-
PN &I T b b il /~/ ) 7/ Saharan Africa from Sentinel-2 high-
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%—’j o . - { \(g"—‘ 1. 8 ’ 1§ ) Grit Kirches d< Thomas Storm %, Amin Khairoun 9, M. Lucrecia Pettinari %, Magi Franquesa ?,
{ \ J"r.‘ _}_,\ - g . ) h o ",\ “ by Clément Albergel ®
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https://www.nature.com/articles/s41598-024-60512-w
https://www.sciencedirect.com/science/article/pii/S004896972204236X

Sentinel-2 bathymetry Lt | meamr (opemions =~ {0 @S@

Mapping dynamic ocean depth is useful for marine geology researchers, tide modelling and prediction,
coastal management and navigation

Single-beam
echo sounding
survey

Bathymetry derived
with Sentinel 2,
| composite of all
8§ images 2017-2022

Sediment discharge of the Amazon River congregates into mud banks captured by meter
Sentinel-2. Sediments are migrated by forces of waves and cuments westward

along the northeast South America coastline.

Copyright: Contains modified Copernicus Sentinel data (2023), processed by ESA.

Copyright: Contains modified Copemicus Sentinel data (2017-22),
processed by R.Abileah (jOmegak Consulting).

https.//sentinels.copernicus.eu/web/success-stories/-/copernicus-sentinel-2-bathymetry-to-map-south-americas-coastline 17
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" Methane anomaly
4 January 2020;10:22 UTC
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nature communications a

Article https://doi.org/10.1038/841467-023-40671-6.
National quantifications of methane
emissions from fuel exploitation using

high resolution inversions of satellite
observations

Europe’s eyes on Earth

nature communications a

Article hittps://doi.org/10.1038/s41467-024-4T754-y
Automatic detection of methane emissions
in multispectral satellite imagery using a
vision transformer

Received: 7 August 2022 LuShen®' , Daniel J. Jacob®? Ritesh Gautam®, Mark Omara ®°,
——————————— TiaR. Scarpelli*, Alba Lorente®, Daniel Zavala-Araiza ® **, Xiao Lu®®,

Accepted: 7 August 2023 Zichong Chen? & Jintai Lin®"

Received: 23 August 2023 Bertrand Rouet-Leduc®'** ' & Claudia Hulbert™*

Accepted: 10 April 2024

Atmos. Meas. Tech., 14, 2771-2785, 2021 Atmospheric
htps://doi.org/10.5194/amt-14-2771-2021

© Author(s) 2021. This work is distributed under Measurgment
the Creative Commons Attribution 4.0 License. Techniques

High-frequency monitoring of anomalous methane point sources
with multispectral Sentinel-2 satellite observations

Daniel J. Varon'2, Dylan Jervis’, Jason McKeever”, Ian Spence’, David Gains®, and Daniel J. Jacob!

!School of Engineering and Applied Science, Harvard University, Cambridge, 02138, USA.
2GHGSat, Inc., Montréal, H2W 1Y5, Canada

communications

earth & environment

ARTICLE ) ekt
oPEN

Assessment of methane emissions from oil, gas
and coal sectors across inventories and
atmospheric inversions

Kushal Tibrewal ® ', Philippe Ciais @ "2, Marielle Saunois', Adrien Martinez® !, Xin Lin® ",

Joel Thanwerdas'*, Zhu Deng®, Frederic Chevallier', Clément Giron® %, Clément Albergel®,

Katsumasa Tanaka® ', Prabir Patra® 7%, Aki Tsuruta®, Bo Zheng'®"!, Dmitry Belikov®, Yosuke Niwa® 812,
Rajesh Janardanan®, Shamil Maksyutov® , Arjo Segers'™, Zitely A. Tzampa-Sosa®'®, Philppe Bousquet' &
Jean Sciare?
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Methane Emissions Monitoring | e (ooemays — P @SQ

Sentinel-2 is a major workshorse for the International Methane Emissions Observatory (IMEO)
Sentinel-2 is the top satellite data provider feeding IMEO, becoming a key asset for UN global methane monitoring.

UN& S
envwronT:gl IMEO Methane Data [}i“'il
programr
W\ [
IMEO draws on satellites, scientific research, governments and companies to deliver Y e —
open, reliable and actionable data. Find out where it's enabling action to #CutMethane Date Range enVi ron m ent
Oct 29, 2020 - Mar 09, 2024
e programme
About
FAQ
Contact .
On 10 April 2024, the EU
Export Data

Parliament adopted a provisional
political agreement with EU
countries on a new law to reduce
methane emissions from the
energy sector.

Country: Bahrain

Sector: Oil and Gas

Satellite: Sentinel-2 - ESA
Date: 2023-03-30 07:06:21 UTC
Emission: 29.64 + 10.45 t/h

The new regulation is the first

piece of EU legislation aimed at

LatiEng: 29.0:435,00.5680 cutting methane emissions and
= covers direct methane emissions
Sector® g onrate (t/h)© satelites ” Additional ® from the oil, fossil gas and coal
Zil and —_— EnMAP - DLR Landsat - NASA/USGS :;ROPOMI SeCtorS, and from biom ethane
as 0 851 PRISMA - ASI EMIT - NASA otspots - n . . .
B Waste Sentinel-5P/TROPOMI - Studies once it is injected into the gas
® Coal ESA
unknown GOES - NOAA network'
https://methanedata.unep.org 19
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NO, Emissions Monitoring ] memmmers (opemios = @@@SA

Europe’s eyes on Earth

« Atmospheric nitrogen oxides (NOx) are air pollutants with important implications for air quality, climate, and the
biosphere.

« Satellites have mapped atmospheric NO, concentrations since the 1990s, but with spatial resolution generally
too coarse to resolve individual point sources such as power plants.

« Sentinel-2 satellites can monitor NO, plumes from large point sources (>500 kg.h-') using their blue and ultra-
blue bands.

« The fine pixel resolutions of Sentinel-2 enable separation of individual point sources and stacks, including in
urban background, and archive records enable examination of emission trends.

(b) Riyadh power plant 9, SAU

Sentinel-2, 26 Jun. 2021
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Sample Sentinel-2 and Landsat 8 retrievals of NO2 plume
column enhancements from five power plants in Saudi Arabia.

https://www.varon.org/research
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Ground Motion Monitoring by Sentinel-2 | | zeser (opemicys = {o€8a

« Sentinel-2 optical data enables the high-resolution mapping of the entire co-seismic surface rupture and an
estimate of the rupture width, total and on-fault offset, and diffuse deformation.

« The mapping is derived from image correlation of Sentinel-2 optical satellite measuring the North-South and
East-West displacements.

« The use of optical image correlation complements Sentinel-1 providing new insights into seismic hazard.
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OPEN High-resolution co-seismic
fault offsets of the 2023 Turkiye
earthquake ruptures using satellite
imagery
Floriane Provost®, Volkan Karabacak?, Jean-Philippe Malet™, 1érdme Van der Woerd?,

Mustapha Meghraoui?, Frédéric Masson’?, Matthieu Ferry*, David Michéa® &
Elisabeth Pointal®
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https://www.nature.com/articles/s41598-024-55009-5
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EUROPEAN UNION
Europe’s eyes on Earth

Myanmar Earthquake Ground Motion
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https://www.cesbio.cnrs.fr/multitemp/sentinel-2-reveals-the-surface-deformation-after-the-2025-myanmar-earthquake/
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Cement plant activity index ] memmmers (opemios = @@@SA

rope’s eyes on Earth

» To monitor the global economy in real-time, satellite detection of heat emitted
by active cement plants enables a production indicator.

 This indicator, used in a neural network model to predict construction activity,
shows excellent performance compared to reference models and other
indicators.
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Indice d'Activité Satellite

Kayrros Analysis, Includes Modified s B - Kayrros Analysis, Includes Modified
Copernicus Sentinel Data [2019) ' Copernicus Sentinel Data [2020)]
- SR

Janvier 2017 Janvier 2018 Janvier 2019 Janvier 2020 Janvier 2021

Cement plant activity index for China generated using
§ % K AYRROS Sentinel-2 image of a cement factory in China (Before/During Covid-19). Pixels colored Sentinel-2 data. The index represents the utilization
\/ red are those for which the algorithm detects the heat of cement kilns. rate of a country's production capacity, equal to the

average utilization rate of each cement plant, weighted

by its capacity. 23
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Peer-Reviewed Publications | sz (opemics == O@S@

Publications for the Copernicus Sentinel missions Publications for Sentinel-2 & Landsat

4000

Sentinel-5P

3500

Sentinel-3 —

m Sentinel-2

W
Ll

.
1
]
]

‘ﬁ[;\ 3000

sentinel-2 ‘ 2500
2000
1500
2614 publications in 2024 '™ I I I I ]
50 I

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
B Sentinel-2 B Landsat

M Sentinel-1

o

o

Metrics based on Elsevier Scopus database:
Number of peer reviewed publications searching
for mission/instrument name within papers title,
abstract and keywords, and excluding
conference papers.

24

1
Il
i
[
|
.I.
i
|

— em Ol e Bl 2 2= E = Em m vl » THE EUROPEAN SPACE AGENCY




2025-05-17 00:00 - 2025-05-17 23:59, Sentinel-2 L2A, True color ' 4

Nl
G

v,

EREeY . s VNN TS e
‘ﬂs_. O l!b QPEH] wﬁ’s_@mné'!da(&m .‘




	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Ad-hoc Acquisition Campaigns
	Slide 6
	Slide 7
	Slide 8: dataspace.copernicus.eu
	Slide 9
	Slide 10
	Slide 11: S2A Observation Scenario
	Slide 12: S2 Extended Scenario
	Slide 13: S2A Extended Scenario
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Methane Emissions Monitoring
	Slide 19: Methane Emissions Monitoring
	Slide 20: NO2 Emissions Monitoring
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Peer-Reviewed Publications
	Slide 25


