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Sentinel-1A Status Update 

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

 Nominal orbit reached on 7 August 2014  
 

 Sentinel-1A In-Orbit Commissioning phase completed 
• IOCR Board successfully held on 23rd September 2014 
• Level-0 core products operational qualification completed 
• Level-1 core products pre-operational qualification completed 
 

 

 Latest Achievements 
• Start of operational data delivery to MyOcean 
• In-orbit optical link characterization between S1A and Alphasat  
• Support provided to several emergency activations (e.g. Puglia 

and Liguria, Slovenia floods, Fogo volcano eruption) 
• Roll-out of enhanced Data Hub software 
 
 



Sentinel-1A Status Update 

 Sentinel-1A ramp-up activities progressing nominally  
• Operational qualification of core products 
• Monitoring and consolidation of CSC system key performance indicators 
• Final Routine Operations Readiness Review planned at IOCR + 8 months 
 

 Sentinel-1A upcoming milestones 
• Start of S1A routine support at CGS-Maspalomas and PAC-DLR 
• Roll-out of enhanced Data Hub software 
• Level-1 core products operational qualification completion  
• Initial operations of Collaborative GS data access hub infrastructure 

 
 Sentinel-1A technical status is online 

• Weekly Mission Status reports 
• Up to date ramp-up schedule  
• S1A observation plan  
 



Sentinel-1B Status Update 

• Platform AIT testing on-going 
• SAR instrument tests completed 
 
 
 
Sentinel-1B platform during integration in TAS-I 
Rome (courtesy of TAS-I) 

Sentinel-1B SAR Antenna during 
tests in Airbus Friedrichshafen 
(courtesy of Airbus) 



An operational qualification phase leading to the 
Routine Operations 

S1A Space Segment 
Commissioning 

S1A Routine 
Operations 

S1A-Launch 
3 April 2014 

S1A IOCR 
Sep 
2014 

S1A RORR 
Apr-May 
2015 

S1A Operational qualification 

S1 Full Operational 
Capacity 

S1B 
Operational 
qualification 

S1 RORR 

The Sentinel-1 full mission exploitation capability is based on the routine operation of the 2-satellites 
constellation.  

Mission exploitation capacity is gradually achieved from Sentinel-1A launch to routine operations before 
the Sentinel-1B launch. 

S1B Space Segment 
Commissioning 

Successful IOCR 
- 23 Sep 2014 - 



 Consistent European coverage 
 Sea-ice (focus European 

Arctic), sea state, maritime 
surveillance 

 Major risk areas (tectonic and 
    volcanic activity) 

 
 Based on requests from  

COPERNICUS services and 
ESA/EU member states  

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

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

EU member states and science 
requirements 

 Zone-based global background 
mapping  

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

 IWS mode, VVVH polarization 
 One pass 
 Fulfil requirements from multiple 

requests, including for flood 
reference mapping 

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

 during repetitive campaigns 
(e.g. ice-shields)  

 with medium frequency 
 considering seasonal 

constraints 
 to be gradually introduced 

into the routine observation 
scenario    



Sentinel-1 Observation Scenario 
Start of Ramp-up Phase (from 30 Sep to 29 Nov)  

 
- Overview of Sentinel-

1A observation plan 
on a repeat cycle 
basis available at: 

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

 
- In routine operations 
information will be  
provided several months 
in advance 
 
- Will be complemented  
by .kml files providing 
detailed acquisition  
information (sensing 
time, mode, etc.) for 
approx.  one month in 
advance   



Sentinel-1A observation scenario 
  



Current default SLC production 
  



Average sensing time & average downlink time per orbit 



Sentinel-1 User and Data Statistics 
(“Scientific / Other Use” data hub) 

By 4 December 2014: 
 
 3877 registered users 

 
 6750 products available for download 

 
 43489 products downloaded by users, 

representing about 76 TB of data 
 
 



Weekly Mission Status Reports available online 

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

…… 
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Examples of Sentinel-1A  
 

non-InSAR results ! 
 
 



SENTINEL-1A FIRST IMAGES 



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 



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 



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 

S-1A is able to detect  
3 waves sytems 

 (up to 5 in certain cases) 
 

  



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 



• 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 Sentinel-1 Scientific Result  
Fast moving Svalbard Ice Cap 



Sentinel-1 vs ENVISAT ASAR over Namibia 





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) 









SAR Signal Processing Team 
Remote Sensing Technology Institute 

DLR.de > Sentinel-1A Expert Users Technical Meeting > Michael Eineder > Horizontal Ice Flow of Pine Island Glacier from Sentinel-1A data > September 18 2014, ESA Frascati 

Horizontal ice flow velocities of the Pine Island Glacier derived from Sentinel-1A Data 
 

(data of 2014/08/08 and 2014/08/20 yields velocities of up to 4270 m/year at the front) 
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Catania Harbour, Italy 

PRELIMINAY RESULTS  
Maritime surveillance 



PRELIMINAY RESULTS 
Ship detection  

Correlation with AIS (Automatic Identification System) data* 
*data acquired from www.marinetraffic.com 

Wadi Alarish 
Flag: Egypt 
Home port: Alexandria 
Build: 1994 
Type: Cargo 
Gross Tonnage: 37550 
Deadweight: 64214 t 
Length and Breath: 
225m x32.24m 
Status: Active 



Oil discharge 

S1A_IW_GRDH_1SDV_20140903T045517_20140903T045542_002223_002459_3497 
Lat: 40.340 Lon : 18.554 

10 Km 



PRELIMINAY RESULTS  
Wind measurement 

Bayesian Wind measurement performed using SARTool(c) software from CLS (development version with 
experimental calibration constant) 
Interferometric Wide Swath / Double Polarisation V (VV + VH), only VV processed 
Acquired on 2014-08-24 T 17-21-27 
S1A_IW_GRDH_1SDV_20140824T172127_20140824T172152_002085_00210B_8A0C 
Strait between Sardigna and Corsica 

 



PRELIMINAY RESULTS  
RICE MONITORING  

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

 

rice stage 1 
rice stage 2 
rice stage 3 
non-rice 
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Courtesy SARMAP 



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 



• Mosaic of SAR data from Sentinel-1 on the 
very first day of operational delivery (October 
4, 2014) 

• Excellent Arctic coverage at this early stage of 
the ramp up phase 

• This capability of S1A(+B) will provide the data 
background for development of next 
generation ice drift modules in Climate- and 
sea ice models.  
 
 
 

SAR mosaic from Sentinel-1a with MyOcean data 

 





Applicability for ice charting  

• Barents Sea Sept 3, 2014 
• Sentinel-1 HH image from Sept 3, 

2014 
• AMSR-2 image from Sept 3, 2014 
• Quality good, Geometry good 
• s1a-ew-grd-hh-20140903t044329-

20140903t044433-002223-002457-001.tiff 

 

Overview w S1 HH image 

S1 HH image 

S1 HH image w AMSR2 
ice concentration 



Sentinel-1A dual polarisation SAR 
 for ice charting 



Thank you for your attention ! 

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