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Sentinel–1 mission status 

ü Sentinel-1A launched on 3 April 2014 on Soyuz from Kourou 

ü Nominal orbit reached on 7 August 2014  

ü Sentinel-1A commissioning phased completed on 23 September 2014 

ü Sentinel-1A Operational Qualification phase on-going 

ü Data flow opened to all users worldwide since 3rd October 2014 

ü Satellite and ground segment status and performance are nominal 

ü Sentinel-1B satellite under procurement, launched foreseen in early 
2016 



Sentinel–1: C-band SAR mission 

ü   Data continuity of ERS and ENVISAT missions 

ü   Copernicus radar imaging mission for ocean, land, emergency  
 

ü   Applications:  
•  monitoring sea ice zones and the arctic environment 
•  surveillance of marine environment (e.g. oil spill monitoring) 
•  maritime security (e.g. ship detection) 
•  wind, wave, current monitoring 
•  monitoring of land surface motion (subsidence, landslide, 

tectonics, volcanoes, etc.) 
•  support to emergency / risk management (e.g. flooding, etc.) 

and humanitarian aid in crisis situations 
•  mapping of land surfaces: forest, water and soil, agriculture, etc. 

 
 



Sentinel-1: Mission Profile 

•  Mission based on 2 satellites 
•  C-band Radar instrument 
•  Sun-synchronous orbit at 

693 km altitude 
•  Inclination: 98.18˚ 

•  7 years lifetime 
•  Consumables for 12 years 
•  Mean LST: 18:00h at 

ascending node 
•  12-day repeat cycle at 

Equator (6 days with 2 satellites) 
•  96h operative onboard autonomy 



Sentinel-1 Operational Modes 

Operational Modes 
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Resolution 
(1 look) Swath Width Polarisation 

20 x 40 m² > 400 km HH+HV or 
VV+VH 

5 x 20 m² > 250 km HH+HV or 
VV+VH 

5 x 5 m² > 80 km HH+HV or 
VV+VH 

5 x 5 m² 
20 x 20 km² 
at 100 km 
spacing 

HH or VV 

Main mode over land 



Image Acquisition in Interferometric 
Wide Swath mode (IW) 

Terrain Observation  
by Progressive Scans 

(TOPS) 



Image Acquisition in Wave Mode (VW) 
(used over open oceans) 



Sentinel-1 Operational Products available to users 

LEVEL-0 PRODUCTS 
Compressed, unprocessed instrument source packets, with additional 
annotations and auxiliary information to support the processing.  
 
LEVEL-1 PRODUCTS 
Level-1 Slant-Range Single-Look Complex Products (SLC): 
Focused data in slant-range geometry, single look, containing phase and 
amplitude information.  
 
Level-1 Ground Range Detected Geo-referenced Products (GRD): 
Focused data projected to ground range, detected and multi-looked.  
Data is projected to ground range using an Earth ellipsoid model, maintaining 
the original satellite path direction and including complete geo-reference 
information.  
 
LEVEL-2 PRODUCTS 
Level-2 Ocean products 
Ocean wind field, swell wave spectra and surface radial velocity information as 
derived from SAR data. 
 



Sentinel-1 Level 1 Operational Product  characteristics 

•  For Ground Range Products, the resolution corresponds to the mid range value at mid orbit altitude, averaged over 
all swaths. 

•  For SLC SM/IW/EW products, the resolution and pixel spacing are provided from lowest to highest incidence angle. 
For SLC WV products, the resolution and pixel spacing are provided for beams WV1and WV2. 

•  For SLC products, the range coordinate is in slant range. All the other products are in ground range.  

 Acq. Mode   Product 
Type  

 Resolution
 Class  

 Resolution 
[Rng x Azi] [m]  

 Pixel Spacing
 [Rng x Azi]  

 No. Looks
 [Rng x Azi]   ENL  

 SLC  -  1.7 x 4.3 to 3.6 x 4.9   1.5 x 3.6 to 3.1 x 4.1   1 x 1   1  
 FR   9 x 9   4 x 4   2 x 2   3.9  
 HR   23 x 23   10 x10   6 x 6   34.4  
 MR   84 x 84   40 x 40   22 x 22   464.7  

 SLC  -  2.7 x 22 to 3.5 x 22   2.3 x 17.4 to 3 x 17.4   1   1  
 HR   20 x 22   10 x 10   5 x 1   4.9  
 MR   88 x 89   40 x 40   22 x 5   105.7  

 SLC  -  7.9 x 42 to 14.4 x 43   5.9 x 34.7 to 12.5 x 34.7   1 x 1   1  
 HR   50 x 50   25 x 25   3 x 1  3
 MR   93 x 87   40 x 40   6 x 2  12

 SLC  -  2.0 x 4.8 and 3.1 x 4.8   1.7 x 4.1 and 2.7 x 4.1   1 x 1   1  
 GRD   MR   52 x 51   25 x 25   13 x 13   139.7  

 WV  

 GRD

 GRD

 GRD

 SM  

IW

EW



The Systematic acquisition & production 
concept  
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Sentinel-1 Systematic acquisition 
 & production concept  



The Systematic acquisition & production 
concept  S1 Ground 

Segment 

COPERNICUS 
Users 
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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 

Sen$nel-‐1	  Core	  PDGS	  

X-‐band	  raw	  data	  

Sen$nel-‐1	  Core	  opera$onal	  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 



Opera$onal	  qualifica$on	  phase	  leading	  to	  the	  Rou$ne	  Opera$ons	  

S1A	  Space	  Segment	  
Commissioning	  

S1A	  Rou3ne	  Opera3ons	  

S1A-‐Launch	  
3	  April	  2014	  

S1A	  IOCR	  
Sep	  
2014	  

S1A	  RORR	  
May	  
2015	  

S1A	  Opera3onal	  qualifica3on	  

S1	  Full	  Opera3onal	  
Capacity	  

S1B	  
Opera3onal	  	  
qualifica3on	  

S1	  
Mission	  
RORR	  
~	  Q4	  2016	  

Sen3nel-‐1	  full	  mission	  exploita3on	  capacity	  based	  on	  the	  rou3ne	  opera3ons	  of	  the	  2-‐satellite	  constella3on	  
è	  gradually	  achieved	  	  

S1B	  Space	  
Segment	  

Commissioning	  

S1B	  Launch	  
March-‐May	  
2016	  



Ø  Consistent European coverage 
Ø  Sea-ice (focus European 

Arctic), sea state, maritime 
surveillance 

Ø  Major risk areas (tectonic and 
    volcanic activity) 

Ø  Based on requests from  
COPERNICUS services and 
ESA/EU member states  

Sentinel-1A observation scenario - 
Approach for the Ramp-Up phase 

Ø  Cyclic one-pass 
     coverage of tectonic and  .  .        
volcanic active areas  
Ø  Based on requests by ESA / 

EU member states and science 
requirements 

Ø  Zone-based global background 
mapping  

Ø  Preference to acquisitions in dry 
seasons and aligned to serve 
countrywide wall-to-wall coverage 

Ø  IWS mode, VVVH polarization 
Ø  One pass 

Ø  Fulfil requirements from multiple 
requests, including for flood 
reference mapping 

Ø  Various additional requests 
addressing smaller local to regional 
zones to be acquired  

Ø  during repetitive campaigns 
(e.g. ice-sheets)  

Ø  with medium frequency 
Ø  considering seasonal 

constraints 
Ø  to be gradually introduced 

into the routine observation 
scenario    



Sentinel-1A observation scenario 
(one 12-days repeat cycle: from 10 to 22 March 2015)  

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario 



Sentinel-1A acquisition segments 
(one 12-days repeat cycle: from 10 to 22 March 2015)  

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario/acquisition-segments 



hLp://sen$nel.esa.int	  



Sen$nel	  Data	  Access	  Landscape	  



Open & Free ‘Science and Other’  
Data Access – Initial Operations 

–  Open and Free access 
–  Terms and Conditions for Sentinel data 

use and distribution published 
–  Self Registration and Sample Products 

open since S-1A launch 

–  Routine Data flow opened on 3rd October 
–  Rolling Archive  

–  target of latest 2 months data at 
least (not operated yet, today 
5.5 months of data available…) 

–  no timeliness guarantee 
–  Quota restriction of 2 concurrent 

downloads to ensure bandwidth availability 
for all users 



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

“Scientific / Other use” access to 
Sentinel-1 





Sen$nel-‐1	  User	  and	  Data	  Sta$s$cs	  
(“Scien$fic	  /	  Other	  Use”	  data	  hub)	  

By 12 March 2015: 
 
ü  5676 registered users 

ü  64673 products available for download 

ü  448293 products downloaded by users, 
representing about 580 TB of data 

 
 



Weekly	  Mission	  Status	  Reports	  available	  online	  

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/mission-status 

……	  



Concluding remarks  

ü Mission overall in a very good status 

ü Various elements of the system operating nominally 

ü Mission capacity currently being further increased (incl. 
observation and production scenarios) 

ü Very high expectations from the various user communities 
(operational services, science, value-adding, etc.) 

ü Applications in various thematic domains already 
demonstrated 

ü Outstanding efforts made by various teams ! 



Thank you for your attention ! 

EU Copernicus web site: 
http://www.copernicus.eu/ 
 
Sentinel Online web site: 
http://sentinel.esa.int 
 


