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What is ESA? 
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“To provide for and promote, for 
exclusively peaceful purposes, cooperation 
among European states in space research 

and technology and their space 
applications.” (Art. 2 ESA Convention) 

Presenter
Presentation Notes
__ 19 Member States
__ 5 establishments in Europe, about 2200 staff
__ 4 billion euro budget (2012)
__ celebrated the 200th launch of Ariane in February 2011



Copernicus 
Components & Competences 
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Presentation Notes
The Copernicus programme is coordinated, mostly financed and managed by the European Commission. 
What is ESA’s role in GMES?�ESA’s role within GMES is threefold. Firstly, ESA is the coordinator of the overall GMES Space Component. The Space Component includes a series of five space missions called 'Sentinels', which are being developed by ESA specifically for GMES. In addition, data from other satellites classified as 'Contributing Missions' will be used for the initiative. They include both existing and new satellites, whether owned and operated at European level by the EU, ESA, EUMETSAT and their member states or on a national basis. They also include data acquired from non-European partners. Secondly, ESA is the development and procurement agency for the dedicated space infrastructure. And finally, ESA is responsible for the definition of the overall GMES Space Component architecture and for the planning of future GMES elements. 
Who will provide Copernicus services? 
The service provision model that will be implemented for the delivery of Copernicus services is not defined yet. Its definition will be part of the governance model that will be adopted for Copernicus. 
To date, the entities that will act as "service providers" for the future operational Copernicus services are therefore not known. 
For the time being, Copernicus services are provided by Consortia selected by the European Commission. These Consortia include organisations coming from both the public and private sectors.
The development of the observation infrastructure is performed by the European Environment Agency and the Member States for the in situ component.



Copernicus Space Component 
Role of ESA 

 Coordinator of overall Copernicus Space 
Component 

 Definition of overall architecture and plan 
for future evolutions 

 Coordinating access to Copernicus 
missions from national, EUMETSAT and 
third party satellite owners 

 

 Development and procurement Agency for 
dedicated space infrastructure 

 Development of first spacecraft and 
Ground Segment 

 Procurement of recurrent elements 
 

 Operator of Sentinel-1, Sentinel-2 and 
Sentinel-3 (land) 

 EUMETSAT is operator of Sentinel-3 
(marine), Sentinel-4, Sentinel-5 and 
Sentinel 6 (Jason) 
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Copernicus Services Component 

5 

Atmosphere Climate 
Change 

Emergency 
Management Land Marine Security 

Services Component 

Presenter
Presentation Notes
Copernicus processes data and provides users with reliable and up-to-date information through a set of services related to environmental and security issues. The services address six thematic areas: land, marine, atmosphere, climate change, emergency management and security. They support a wide range of applications, including environment protection, management of urban areas, regional and local planning, agriculture, forestry, fisheries, health, transport, climate change, sustainable development, civil protection and tourism. Marine environmental monitoring: maritime safety, the marine environment and coastal regions, marine resources as well as seasonal meteorological forecasting and climate monitoring

Land monitoring: focused on a Periodic Land Cover mapping service at European, regional and national level, and on dynamic Land monitoring activities

Atmospheric monitoring: air quality, ultraviolet radiation forecasting, effect of greenhouse gases and aerosols on climate change

Emergency management response: help mitigating the effects of natural and manmade disasters, flood, forest fire, earthquakes and humanitarian aid

Security: maritime surveillance, border control and support to EU external actions

Climate change monitoring: it will use data from land, marine and atmosphere services to allow for the adaptation and mitigation of its effects

Based on the Copernicus services, many other value-added services can be tailored to more specific public or commercial needs. This will create new business opportunities. In fact, several economic studies  so far have demonstrated a huge potential for job creation, innovation and growth. 



Copernicus Sentinel Data Policy 

 Joint COM/ESA Sentinel Data Policy Principles have been prepared 
in 2009 - adopted by ESA MSs in Sep 2009 

 EU Delegated Act on Copernicus Data and Information Policy has been 
published on 12 July 2013 (C(2013)4311, final) 

 ESA will table a Sentinel Data Policy for approval by PB-EO in Sep 
2013. Main principles of Sentinel data policy: 

 Open access to Sentinel data by anybody and for any use 

 Free of charge data licenses 

 Restrictions possible due to technical limitations or security 
constraints 
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Sentinel Data Policy = 
FREE and OPEN access 



Copernicus Sentinels 

 S1A/B: Radar Mission                 2014/ 2016 

 S2A/B: High Resolution Optical Mission                     2015/2016 

 S3A/B: Medium Resolution Imaging and Altimetry Mission        2015/2017 

 S4A/B: Geostationary Atmospheric Chemistry Mission    2019/2027 

 S5P: Low Earth Orbit Atmospheric Chemistry Mission              2016 

 S5A/B/C: Low Earth Orbit Atmospheric Chemistry Mission     2020/2027 

 S6-(Jason-CS) A/B: Altimetry Mission      2019/2025 
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Presentation Notes
The Sentinel-Satellites (S1A/B, S2A/B, S3A/B, S4A/B and S5 Precursor) are under development, S-5 and Jason-CS are under definition 
Satellite launches as from beginning 2014 
The ground segment (data reception, processing and dissemination) is getting ready for Sentinel launches
EU is responsible for Copernicus overall and for services
ESA is responsible for the Space Component



… with a long-term operational 
perspective 
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S-1 A/B/C/D 

S-1 A/B 2nd Generation 

S-2 A/B/C/D 

S-2 A/B 2nd Generation 

S-3 A/B/C/D 

S-3 A/B 2nd Generation 

S-4 A/B (on MTG) 

S-5 Precursor 

S-5 A/B/C (on MetOp-SG) 

S-6 A/B 

Access to Contributing Missions 



Launch Sentinel-1A  

• 3 April 2014 
• Kourou spaceport 
• Soyuz-2 rocket 
• New era of Earth observation 

Presenter
Presentation Notes
Not a picture of the actual Sent-1 A launch!!
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Launch - 3 April 2014 
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Last 



 

First Hours in Orbit 



Sentinel-1A 
offers the 
world the 
first ever 
EO ‘selfie’  

4 April 2014 



1. Completed in 
three days as 
planned 
 

2. All s/s were 
switched on 
 

3. First X-band 
downlink in 
Matera (I) 
 

4. First SAR 
acquisition 
occurred on 6 
April at 

5. L+62h33’ 
6. (WM over 

Svalbard) 

LEOP 



Sentinel-1 mission objectives  

15 

Data continuity of ERS and ENVISAT 
missions 

 

 Copernicus imaging  radar mission for 
ocean, land, emergency applications:  

 monitoring sea ice zones and the 
arctic environment 

 surveillance of marine environment 
(oil spill monitoring) 

 maritime security (e.g. ship 
detection) 

 wind, wave, current monitoring 
 monitoring of land surface motion 

(subsidence, tectonics, volcanoes) 
 support to emergency / risk 

management and humanitarian aid 
in crisis situations 

 mapping of land surfaces: forest, 
water and soil, agriculture, etc. 

Sentinel-1A July 2014 northwest Italy Costa 
Concordia cruise ship being to Genoa. 



Sentinel-1 
Mission Overview 



Sentinel-1 
SAR Operational Modes  



Sentinel-1 
Improved spatial coverage 

Until 2012: 
ENVISAT 

2014+: 
Sentinel1A 

2015+: 
Sentinel1A/B 

Sentinel-1 vs. ENVISAT 5-day coverage  



S-1 Product Family  
Why is Sentinel-1 a special mission?  



The Systematic acquisition & 
production concept  

DAP/
HLOP 

Observation 
needs 

S1 Ground 
Segment 

IW 

EW 

EW 
IW 

WV 

S1 long term 
planning  
process Sentinel-1 

Regular Satellite tasking  

Regular Instrument 
sensing 

Regular Data acquisition  

IW 

EW 

EW 
IW 

WV 

IW 

EW 

EW 
IW 

WV 

S1 regular 
commanding  

activity 

Observation Scenario 
(implementation of observation scenario 
within the available spacecraft and GS 
resource) 

IW 

EW 

EW 
IW 

WV 

Visibility of observation scenario through Discovery Service 

COPERNICUS 
Users 

Sentinel-1 Systematic acquisition & 
production concept  



The Systematic acquisition & 
production concept  S1 Ground 

Segment 

COPERNICUS 
Users 

DAP/
HLOP 

Systematic 
production 
needs 

IW 

EW 

EW 

IW 

WV 

S1 systematic 
L0/L1/L2 

production rules 

IW 

EW 

EW 

IW 

WV 
S1 data acquisition S1 data 

downlink 
Sentinel-1 

GRD-MR 
NRT-1h 
(Data Set A) 

GRD-MR 
NRT-3h 
(Data Set B) 

WV L2-OCN 
NRT-3h 
(Data Set C) 

GRD-MR 
Fast24 
(Data Set D) 

SLC 
Fast24 
(Data Set E) 

…. 

Regular access to operational S1 PDGS products for predefined data sets 
through Discovery and Download services    

Sentinel-1 Systematic acquisition & 
production concept  



Sentinel-1: un-precedent data volume 

Sentinel-1 Core PDGS 

X-band raw data 

Sentinel-1 Core operational user Products 
ingestion, data circulation, L0 processing, L1/2 processing,  radio/geo calibration, QC, archiving… 

150 Mbps average sustained rate 

300 Mbps average sustained rate 

With the Sentinel-1 instrument characteristics and mission operations concept,  data 
volume handling is a major challenge both for Ground Segment operations and also 
for user data access and management 
 
• Systematic generation of Level-0 products: about 1.5 TB per day  

(both satellites) to be generated, real time quality checked and archived 
 

• Systematic processing to Level-1 products: about 1.7 TB per day  
(both satellites) to be generated, real time quality checked and archived  
 

• To be disseminated to users with an on-line data access 



Observation 
scenario 

candidates 
(subsets of the 
requirements 

database) 

 
 

Technical mission 
constraints: 

 SAR duty cycle 
 Inter-SAR-

mode transition 
times 

 Downlink 
constraints 

 (…) 
 

 
 

Consolidated observation 
scenarios on a cycle basis  

Sentinel-1 Observation Scenario 
 



Indicative observations plan for cycles 1 & 2 after IOCR (acquisitions over 1 repeat cycle) 

Slide 24 

Sentinel-1 
Observations plan for cycles 1 & 2 after IOCR 



Sentinel-1 
Observation plan during Full Operations 



SENTINEL-1A FIRST IMAGES 



Land 

Land Cover 
Crop monitoring, Forest, Food Security 

… and New Promising Land Applications … 

FIRST SENTINEL-1A RESULTS 



Harbour of Antwerp, Belgium 

Presenter
Presentation Notes
Taken from S1A, 12 April 2014



Brussels and Surroundings 

Presenter
Presentation Notes
Taken from S1A, 12 April 2014



Lisbona – Portugal 

S1A IW GRDH 
Acquired on 
08/10/2014 

Credits: ESA 

Presenter
Presentation Notes
S1A_IW_SLC__1SDV_20140809T165637_20140809T165704_001866_001C20_2F88.SAFE
S1A_IW_SLC__1SDV_20140821T165637_20140821T165705_002041_001FC1_467F.SAFE

Height vesuvius= 1281 m (approx 10 fringes)



Sentinel-1A Deforestation over Brazil   

RGB – HH/HV/HH 

Acquisition: 21 April 2014 
Mode: TOPS IW HH/HV   

Presenter
Presentation Notes
The data corresponds to an Sentinel-1A TOPS scene acquired on April 21, 2014, about two weeks after the launch during the satellite's commissioning phase, capturing the Rain Forest in Brazil. It was acquired in Interferometric Wide (IW) mode, which has a swath of 250 km and in dual polarisation (HH & HV). The image shows clear deforestation patterns.
The Sentinel-1A TOPS data were processed using the ESA Sentinel-1 Toolbox, to be made available in September 2014. The processing steps involve initially the checking of co-registration/overlap between the HH & HV  channels, multi-looking to reduce noise and acquire square image pixels and finally geocoding to transform the radar coordinates to a map projection. �Taking advantage of the polarimetric capabilities of the sensor, a colour composite was then generated (RGB - HH HV HH) emphasising the various land cover types in the region. Targets with higher backscatter power in the HH component appear in magenta (e.g. mad-man structures), while those in the HV component in green. Low reflectivity areas such as waterways and deforested sites correspond to darker and black colours. Further analysis of Sentinel-1A data will be possible after the calibration of the instrument. 




S1A Polarimetric 
Composition 
Poyang Lake 

RGB – VV VH VV/VH 

Presenter
Presentation Notes
Credits: ESA



S1A Polarimetric Composition – Poyang Lake 



Sentinel-1 TOPS Polarimetric Composite 

RGB – VV VH VV/VH Credits: ESA 

Presenter
Presentation Notes
		Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.




Vegetation Regeneration 
Burn Scar over Parnitha Mt. (Greece) 

A month after fire 
ASTER acquired July 20, 2007 

Credits: NASA 

Seven years after fire 
Sentinel-1A acquired April 22, 2014 

Presenter
Presentation Notes
		Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.




Sentinel-1A Island Sentinel-1A Island 

S-1A Stripmap VV/VH 

Polarimetric Composite 
RGB - VV VH VV/VH 



Guanabara Bay,  
Rio de Janeiro, 
Brazil 



City of Jena  
(home of ZEISS) 

Autobahn to 
Berlin 

Nature Reserve „1000 Lakes“ 

Saale River Dam 

Castle Leuchtenburg 
Castle Leuchtenburg 
(http://burgerbe.files.wordpress.com/) 

FIRST DEMONSTRATION OF 
LAND APPLICATIONS   

Location: Thuringia, 
Central Germany 
 
Colour Composite 
HH – HV – HH/HV 
 
Acquisition Date: 
26-April-2014 

Courtesy University of Jena 



FIRST DEMONSTRATION OF  
LAND APPLICATIONS 

Class. Method: 
Random Forest 
 
Classes: 
Forest 
Water 
Urban 
Winter crops 
Bare fields  

City of Jena  
(home of ZEISS) 

Autobahn to 
Berlin 

Nature Reserve „1000 Lakes“ 

Saale River Dam 
Courtesy University of Jena 



FIRST DEMONSTRATION OF 
LAND APPLICATIONS 

Neustadt/Orla 

Winter crops  Bare fields 

Courtesy University of Jena 



FIRST DEMONSTRATION OF 
FOREST APPLICATIONS  

Courtesy University of Jena 



S1A Country Mosaic of Romania 

A mosaic of 15 
Sentinel-1A scenes 
acquired in October 
and November 2014. 



S1A Mosaic - Hungary 



S1A Country Mosaics - Estonia  

Ascending 
Orbits 

Descending 
Orbits 



PRELIMINARY RESULTS 

SLC - IW : Swath 2 – Burst 4 

|VH|  |VV|/|VH|  |VV| Slant range (no geocoding) 

Prof. Eric POTTIER IETR – CNRS 6164 
University of Rennes 1 - France 



PRELIMINARY RESULTS 

SLC - IW : Swath 2 – Burst 4 

Shannon Entropy (wave and not scattering !) 

Prof. Eric POTTIER IETR – CNRS 6164 
University of Rennes 1 - France 



PRELIMINARY RESULTS 

SLC - IW : Swath 2 – Burst 4 

Wishart – H/A/alpha unsupervised segmentation  (J.S. Lee – E Pottier 2000) 

Prof. Eric POTTIER IETR – CNRS 6164 
University of Rennes 1 - France 



PRELIMINAY RESULTS RICE MONITORING  

S-1A geocoded – 8 & 20 Aug, 80m (detail) – Vietnam 
 

 

rice stage 1 
rice stage 2 
rice stage 3 
non-rice 

 ©
 s

ar
m

ap
 

Courtesy SARMAP 



Ascending – 20 August 2014 
VH VV 

Soil after harvest 

Aquaculture 

Rice at beginning 3rd season 

Courtesy 
CESBIO 

PRELIMINAY RESULTS: CROP MONITORING  



PRELIMINAY RESULTS  
Soil Moisture  

(with SLC Geocoded products) 
CORINE Multi temporal 

RGB Composition 

09/02 

08/21 
08/09 Soil moisture change due to 

precipitation fields on 
September 2nd 

VH 

VV 

Courtesy  
CNR ISSIA 



Land 

InSAR Applications 
Ground Motion … 

FIRST SENTINEL-1A RESULTS 



Sentinel-1 
Interferometry INSARAP (NORUT) 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1 
Interferometry INSARAP (DLR - HR) 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1 
Interferometry INSARAP (DLR - HR) 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1A IOCR Board Meeting   
23 September 2014, ESA-ESRIN, Frascati 

Italy 
1200 Km 
 

Datatake (7 slices): 
• IW mode 
• Vertical Polarization 
• Acq. Dates: 

• 09/08/2014 
• 21/08/2014 

Presenter
Presentation Notes
Italy East:
S1A_IW_SLC__1SDV_20140809T165546_20140809T165613_001866_001C20_088B.SAFE
S1A_IW_SLC__1SDV_20140821T165547_20140821T165614_002041_001FC1_8601.SAFE
corresponds to ca. 30 ERS full scenes




SAR Signal Processing Team 
Remote Sensing Technology Institute 

Mount Vesuvius 

> S1A Expert Users Technical Meeting > ESRIN > DLR-IMF •  TOPS InSAR / Performance > 18/09/2014 DLR.de  •  Chart 57 

• IW mode 
• Vertical Polarization 
• Acq. Dates: 

• 09/08/2014 
• 21/08/2014 

• HoA = 123 m 

Presenter
Presentation Notes
S1A_IW_SLC__1SDV_20140809T165637_20140809T165704_001866_001C20_2F88.SAFE
S1A_IW_SLC__1SDV_20140821T165637_20140821T165705_002041_001FC1_467F.SAFE

Height vesuvius= 1281 m (approx 10 fringes)



Sentinel-1 Napa Valley Earthquake  
INSARAP (NORUT-PPO.labs-Univ. Leeds-COMET) 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1 Napa Valley Earthquake  
INSARAP (Univ. Leeds-COMET-NORUT-PPO.labs) 

Fault damage in the suburbs west of Napa, California from the 
August 24th magnitude 6 earthquake. The fault rupture ran 
through homes and across roads, buckling the tarmac surface 
and pavements. 
Photo credit: Austin Elliott, UC Davis. Fault map (red lines) of the region around the Napa Valley earthquake, 

California. The fault rupture (mapped by UC Davis scientists) resulting from the 
August 24 earthquake is shown by the black line, south-west of Napa. The 
mainshock and smaller aftershocks are denoted by the yellow circles. 
Earthquake locations and existing fault locations sourced from USGS. The 
dashed line denotes the regions shown in the other figures. 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1 Napa Valley Earthquake  
INSARAP (Univ. Leeds-COMET- NORUT-PPO.labs) 

(left) Sentinel-1A (European Space Agency) interferogram of the ground deformation from the Napa earthquake. The contours show 
the ground motion towards and away from the satellite. The black line denotes the surface rupture mapped in the field by scientists 
from UC Davis.  
(right) The same interferogram processed to show the total motion towards and away from the satellite. South of the town of Napa, 
the ground has moved towards the satellite by up to 10 cm (red colours), whereas to the north it has moved away by 10 cm (blue 
colors).  
Despite being a strike-slip earthquake in which most motion is horizontal, the satellite measures mainly vertical and east-west motion 
and sees the ends of the rupture bulge up (and eastwards) at one end (towards the satellite in the south) and down (and west) at the 
other. The mainshock and smaller aftershocks are denoted by the yellow circles.  
Earthquake locations and existing fault locations (red lines) are sourced from the USGS.  

Copyright: Copernicus data (2014)/ESA/PPO.labs-Norut–COMET-SEOM Insarap study. 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Sentinel-1 Maps Fogo Eruption 



Sentinel-1A First subsidence monitoring  
with PS - INSARAP (DLR-HR) ) 

Five Sentinel-1A 
radar TOPS scans 
acquired between 
3 October and 2 
December 2014 
were combined to 
create this image 
of ground 
deformation in 
Mexico City.  
The deformation 
is caused by 
ground water 
extraction, with 
some areas of the 
city subsiding at 
up to 2.5 
cm/month (red). 

Presenter
Presentation Notes
Sentinel-1A radar acquisition from 22 April 2014 showing Greece’s Attica region, with mountainous areas and the capital and largest city of Athens near the centre. In the water, different shades of blue indicate different types of sea surface, influenced by currents and waves. The image was acquired in ‘interferometric wide swath’ mode and with a dual polarisation in VV and VH. Colours were assigned to different types of radar polarisations.



Marine / Oceans 

Maritime Surveillance 
(Oil Spill Detection, Ship Detection, Illegal 

Fisheries, etc.) 
Wind / Wave / Current 

 



Sentinel-1A TOPS EW VV/VH 
acquired on 19 April 2014  

Sentinel-1A TOPS EW HH/HV 
acquired on 25 April 2014  

First Oil Spills Detected by Sentinel-1 

Presenter
Presentation Notes
Right picture: Oil platforms in the Norwegian sea



Windfarms off the Dutch Coast 

Presenter
Presentation Notes
Taken from S1A, 15 April 2014



Sentinel-1A TOPS over Greece 

Credits: ESA 

Sentinel-1A TOPS IW VV/VH 
GRD High 10m pixel spacing   



First Analysis of WM acquisition segment (1/2) 

Wave modulations  
observed in the imagets Acquisition segment in Wave Mode over the Pacific Ocean.  

The 42 Wave Mode imagettes are indicated as dots and the 
background color stands for significant wave height as 
predicted by Wave Watch 3 (WW3) model run at Ifremer.  

FIRST DEMONSTRATION FOR SEA 
STATE APPLICATIONS 



First Analysis of WM acquisition segment (2/2) 

● S-1 A is able to detect the 3 waves 
sytems (up to 5 in certain cases) 

 
● S-1 A is able to remove the ambiguity 

direction of wave propagation 
 
● The very good consistency between S-

1 A measurement and WW3 model 
ouput is very promising 

  

FIRST DEMONSTRATION FOR SEA 
STATE APPLICATIONS 



First Wind measurement with S-1 A 
04-May-2014 13:52:32 (UTC) 
Sentinel-1 Stripmap S3 Product 

● S-1 A is able to measure relative wind 
variations at very high resolution (1 km 
here) 

 
● Wind fields estimates will benefit from 

dual polarization for extreme events 
such as hurricanes. 

  

Wind Model 

S-1 A  SM Image 

FIRST DEMONSTRATION FOR SEA 
STATE APPLICATIONS 



Emergency 
Disaster Management 

Flooding 
Geohazards 

Natural / Man-made Disasters 
etc 

 



Sentinel-1 vs ENVISAT ASAR over Namibia 



Flooding event captured by Sentinel-1 (Namibia) 

ENVISAT ASAR APP (June 2011) Sentinel-1 IW TOPS (April 2014) 





Sentinel-1A Image  
 

Acquired on 24 May 2014 
 

 Stripmap mode S3   

Sentinel-1 contributing for the first time to the  
Copernicus Emergency Management service: 
Activation for Floods in Bosnia-Herzegovina 

ENVISAT ASAR APP (June 2011) Sentinel-1 IW TOPS (April 2014) 



Sentinel-1A IOCR Board Meeting   
23 September 2014, ESA-ESRIN, Frascati 



Sentinel-1A IOCR Board Meeting   
23 September 2014, ESA-ESRIN, Frascati 



Sentinel-1A IOCR Board Meeting   
23 September 2014, ESA-ESRIN, Frascati 



Sentinel-1A IOCR Board Meeting   
23 September 2014, ESA-ESRIN, Frascati 



Ice / Cryosphere / Climate 
 

Sea Ice / Iceberg  
Ice Sheets 

Polar Monitoring 
Snow 

 
 



Thwaites Glacier, Antarctica 

Presenter
Presentation Notes
Thwaites Glacier Detail, Antarctica

Taken from S1A, 15 April 2014



Icebergs Antarctica Peninsula 
from Sentinel-1A (RGB HV-HH-
HH) Post processing with Sentinel 1  Toolbox  



FIRST DEMONSTRATION OF SEA-ICE 
APPLICATIONS WITH SENTINEL-1A 

DATA  
The first 
Sentinel-1 
sea-ice 
chart  
 

S1A image20140426  
10:10 UTC,  
EWS, HH 

 
Courtesy of DMI, MyOcean 



Arctic Sea Ice drift between April 26 and April 27, 
observed by Sentinel-1 and Radarsat-2 

Sentinel-1A HH 
scenes on April 26 
and  
 
partly overlapping 
Radarsat-2 HH 
scenes from April 27 

 
Courtesy of DMI, MyOcean 

FIRST DEMONSTRATION OF SEA-ICE 
APPLICATIONS WITH SENTINEL-1A 

DATA  



Icebergs in Disko Bay, Sentinel 1A, 20140426 10:10 UTC, EWS, HH+HV 
Icebergs show up pink, sea-ice in bluish colors when using dual polarisation 
 

Single pol HH      Dual pol HH+HV 

Jakobshavn glacier pouring 
icebergs into Disko Bay Zoom into sea ice and iceberg mix 

 
Courtesy of DMI, MyOcean 

FIRST DEMONSTRATION OF SEA-ICE 
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DATA  
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• Unique (first ever) combination of S1A stripmap and TerraSAR-X SAR data 
provides first map of Austfonna ice speed in 2014 

• Data show that glacier at Cap Mohn has experienced a rapid acceleration 

Ice Speed (kilometres per year) 
 

0                                                                         4 

1995 (ERS) 2008 (ALOS) 2014 (TSX-S1) 

Credit: N. Gourmelen, 
University of Edinburgh 

FIRST DEMONSTRATION OF ICE 
SPEED Measurement 



http://sentinel.esa.int 



Register and login to: https://scihub.esa.int/ 

Scientific Access to Sentinel-1 







Visit Sentinel Data Access Webpages: 
https://sentinel.esa.int/web/sentinel
/sentinel-data-access 
 
Scientific Access to Sentinel-1 Data: 
https://scihub.esa.int/  

https://sentinel.esa.int/web/sentinel/sentinel-data-access
https://sentinel.esa.int/web/sentinel/sentinel-data-access
https://scihub.esa.int/
https://scihub.esa.int/
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For further information please visit: 
 
ESA Copernicus website  
http://www.esa.int/copernicus  
 
EC Copernicus website  
http://copernicus.eu 
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