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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) 



Ø Sentinel-1A nominal routine operations continue 
•  Validation of Level-2 Ocean core products on-going 

 

Ø Latest Achievements and Issues: 
•  An average of 3 TB of products is generated daily (formal target was 1.6 TB/day) 

•  Support provided to several Copernicus Emergency service and Charter activations 

•  Completion of Ground Segment configuration update in support of B-model 
commissioning 

Operations Status: Sentinel-1 

Ø Upcoming Milestones 
•  Finalise EDRS-Sentinel1A user commissioning 

preparations 

•  Few short mission unavailability experienced in last quarter linked to known PDHT 
sw issue. A further patch is under final validation before upload to S-1A 

•  Sentinel-1 GS Constellation Review passed 

à	
  More	
  details	
  on	
  
planning	
  see	
  	
  
Johannes’	
  	
  

S-­‐1	
  presenta5on	
  



Main	
  objec.ves	
  of	
  the	
  Sen.nels	
  opera.ons	
  strategy:	
  

•  Reliable	
  provision	
  of	
  Sen.nels	
  core	
  products	
  to	
  Copernicus	
  users	
  

•  Ensure	
  systema.c	
  and	
  rou.ne	
  opera.onal	
  ac.vi.es	
  

	
  

Sen.nels	
  opera.ons	
  approach:	
  

•  Sen.nels	
  are	
  operated	
  via	
  a	
  pre-­‐defined	
  background	
  observa.on	
  
plan	
  

•  Scenario	
  is	
  updated	
  on	
  a	
  regular	
  basis	
  (e.g.	
  6-­‐months)	
  taking	
  into	
  
account	
  user	
  requirements	
  evolu.on	
  

•  All	
  Sen.nels	
  acquired	
  data	
  is	
  systema.cally	
  downlinked	
  and	
  
processed	
  to	
  generate	
  a	
  predefined	
  list	
  of	
  core	
  products	
  within	
  
specific	
  .meliness	
  

Sentinels Operations Strategy 
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https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/observation-scenario 

Sentinel-1 observation scenario  
regularly published online 
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https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/observation-scenario/acquisition-segments 
 

Sentinel-1 acquisition segments  
regularly published online 

(12-days repeat cycle: example cycle 66, from 11 to 23 December 2015)  



1.  Currently observation of average 10.5 min/orbit (i.e. >60% of average observation 
time in full operations) 

–  Systematically Europe & Africa on every orbit 
–  The rest of the world within a certain time interval: currently this is 30 days, and 

will be progressively reduced over the coming months to reach 10 days 
2.  observation plan is published ahead of every repeat cycle as kml at  

https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/acquisition-plans  

Sentinel-2 Observation scenario,  
acquisition plans online 



Sentinel Data – Online Access 

1.  ESA	
  ata	
  Hub	
  SoIware	
  (DHuS)	
  
provides	
  an	
  open	
  source	
  Web	
  
Interface	
  	
  

2.  Users	
  can	
  set	
  scripts	
  to	
  
automa.cally	
  download	
  data	
  

h6p://sen5nels.copernicus.eu	
  

h"p://scihub.copernicus.eu	
  



Open Data Access Hub – Status 

q  Simple self Registration 

q  Routine Data flow opened in October 2014 
for S1, in Dec 2015 for S2 

q  Rolling Archive 

•  Currently all data generated since October 
2014 is online 

q  APIs provided for automatic downloads via 
scripts 

q  Quota restriction of 2 concurrent 
downloads to ensure bandwidth availability 
for all users 





Sentinels products available 

Full Sentinel-1A production available 
online:  

more than 400,000 products 

Full Sentinel-2A production available 
online since data opening: 

more than 13,000 products 



Sentinels products download 

Some 3 million Sentinel-1 
products downloaded in 2015: 

Approx. 3.5 Petabytes of 
downloaded data 

95,000 Sentinel-2 products  
downloaded since December 

2015:  
approx. 95 Terabytes of data 



Con.nent	
  

Number	
  of	
  user	
  
registra.ons	
  since	
  	
  
start	
  of	
  opera.ons	
  	
  

(March	
  2014)	
  

Africa	
   740	
  

Asia	
   3982	
  

Europe	
   10831	
  

North	
  America	
   2095	
  

South	
  America	
   2090	
  

Australia	
   309	
  

Antarc.ca	
   3	
  

Sentinel missions data users –  
global perspective  

Sta4s4cs	
  elaborated	
  based	
  on	
  users	
  self	
  registra4on	
  



The Sentinel-2 Color “Vision” 

•  13 spectral bands in the Visible 
(VIS), Near Infrared (NIR), Short 
Wave Infrared (SWIR)  

•  Ground pixel resolution of 10m, 
20m, 60m (for atmospheric 
correction) across a 290 km swath 15 SPOT-5 117 km 

Landsat-8 180 km 
Sentinel-2 290 km 



1.  Sentinel-2A launched 23 June 2015  

2.  Expert session 29-30 Sep 2015: first data assessment by selected experts  

3.  Data access opening 3rd December with data since after 28 November 2015 

4.  Ramp-up Phase continues 

a.  3 X-band station in operations now 

b.  MMFU Software update uploaded on 15 December, since then ½ day outage 
on 19-20 Dec, 31 Jan and 20 Feb 2016 à second MMFU software update in 
preparation 

c.  Some delay in data access via Copernicus Hub for short periods of time 
occurred, nominally data available within 5 hours from sensing on average  

d.  Reprocessing campaign ongoing for data before 28 November: Level-0 
finalised, L-1 starting. Expected finalisation end of Q2/2016. Data will 
become available on the Hubs gradually as they are reprocessed. 

–  1st priority: Relevant orbits for Copernicus European coverages summer 
2015 

–  All the rest in ‘forward sequential’ mode: summer 2015  
à 27 November 2015 

Sentinel-2 Mission Status 



The	
  Sen.nel-­‐2	
  baseline	
  observa.on	
  scenario	
  in	
  rou.ne	
  phase	
  will	
  systema.cally	
  	
  
cover	
  all	
  land	
  surfaces	
  between	
  56°	
  South	
  la.tude	
  (Cape	
  Horn	
  in	
  South	
  America)	
  and	
  
84°	
  North	
  la.tude	
  (north	
  of	
  Greenland),	
  including	
  also	
  	
  

•  Major	
  islands	
  (greater	
  than	
  100	
  km2	
  size),	
  EU	
  islands	
  and	
  all	
  the	
  other	
  
small	
  islands	
  located	
  at	
  less	
  than	
  20	
  km	
  from	
  the	
  coastline	
  	
  

•  The	
  whole	
  Mediterranean	
  Sea	
  as	
  well	
  as	
  all	
  inland	
  water	
  bodies	
  and	
  closed	
  
seas	
  

	
  

Sentinel-2 Nominal Observation 
Scenario  



•  Europe	
  and	
  Africa	
  systema.cally	
  covered	
  every	
  cycle	
  every	
  10	
  days	
  
•  Iceland	
  included	
  	
  
•  Americas	
  covered	
  every	
  30	
  days,	
  once	
  over	
  3	
  cycles	
  

Sentinel-2 ramp-up observation scenario 
Europe, Americas 

CYCLE	
  1	
   CYCLE	
  2	
   CYCLE	
  3	
  

•  North	
  and	
  South	
  America	
  acquisi.ons	
  



Sentinel-2 ramp-up observation scenario 
Asia and Oceania coverage 

CYCLE	
  1	
   CYCLE	
  2	
   CYCLE	
  3	
  

•  Asia	
  &	
  Oceania	
  covered	
  every	
  30	
  days,	
  once	
  over	
  3	
  cycles	
  



Global Reference Image (GRI) 

Space 
Triangulation 

S2	
  
Products	
  

Image	
  and	
  	
  
ancillary	
  	
  
data	
  

GCP and tie points 
block adjustment 

S2	
  
Products	
  

S2	
  
Products	
  

S2	
  Products	
  	
  
+	
  refined	
  	
  
viewing	
  
models	
  

DEM	
  

•  Objective: To obtain a full repeat cycle dataset of well-localized mono-
spectral Level-1B images (band 4) which will be used as reference images 
in the processing chain 

•  Methodology: Massive spatio-triangulation on large blocks 
•  A set of blocks defined: see next slides 



Sentinel-2 Global Reference image blocks 
- … work in progress 



Global Reference Image (GRI) 

	
Selec.on	
  of	
  a	
  set	
  of	
  48	
  non-­‐cloudy	
  images	
  on	
  North	
  Africa	
  for	
  GRI	
  Africa-­‐01	
  sub-­‐block.	
  



Global Reference Image (GRI) 

	

Pre-­‐selec.on	
  of	
  non-­‐cloudy	
  images	
  for	
  GRI	
  Africa-­‐02	
  and	
  Africa-­‐03	
  sub-­‐blocks.	
  



Global Reference Image (GRI) 

Pre-­‐selec.on	
  of	
  non-­‐cloudy	
  images	
  for	
  GRI	
  Africa-­‐04	
  sub-­‐block.	
  
	



Heatmaps/Density maps in preparation 



Name	
   High-­‐level	
  Descrip.on	
   Produc.on	
   Preserva.on	
  
Strategy	
  

Volume	
  

Level-­‐1B	
   Top-­‐of-­‐atmophere	
  radiances	
  
in	
  sensor	
  geometry	
  

	
  

Systema.c	
   Long-­‐term	
   	
  ˜27	
  MB	
  	
  
(each	
  25x23km2)	
  

	
  

Level-­‐1C	
   Top-­‐of-­‐atmosphere	
  
reflectances	
  in	
  cartographic	
  

geometry	
  
	
  

Systema.c	
   Long-­‐term	
   ˜500	
  MB	
  	
  
(each	
  100x100km2)	
  

Level-­‐2A	
   Bocom-­‐of-­‐atmosphere	
  
reflectances	
  in	
  cartographic	
  
geometry	
  (prototype	
  product)	
  

	
  

On	
  user	
  side*	
  	
  
(using	
  

Sen.nel-­‐2	
  
Toolbox**)	
  

N/A	
   ˜600	
  MB	
  	
  
(each	
  100x100km2)	
  

	
  

Sentinel-2 Products 

*:	
  Systema.c	
  global	
  produc.on	
  of	
  L2A	
  is	
  currently	
  being	
  prepared	
  with	
  EC	
  
**:	
  hcps://sen.nel.esa.int/web/sen.nel/toolboxes/sen.nel-­‐2	
  

	
  



Products Qualification On-going 

data quality report on-line at
https://sentinels.copernicus.eu/documents/

247904/685211/Sentinel-2+Data+Quality+Report 



ü  The Sentinel-2 toolbox (SNAP)  includes a rich set of visualisation, 
analysis and processing tools 

 
ü  It also integrates the ESA 

Level-2A atmospheric processor Sen2Cor 
(TOA à BOA + classification options) 

User tools are also available 

https://sentinels.copernicus.eu/web/sentinel/toolboxes/sentinel-2 

TOA	
  Level-­‐1C	
  image	
  data	
  (leI)	
  	
  
associated	
  BOA	
  image	
  data	
  (right)	
  



1.  Gradual increase of data acquisition from 10.5 to 15 min/orbit over the next few 
months 

2.  Continued ramp-up phase, with gradual increase of acquisition and processing 
capacity and further improvement of products quality, including start of S2 QWG 
and S2VT meetings + harmonise L8-S2 (and heritage missions) further 

3.  Reprocessing campaign conclusion: readiness assumed in Q2/2016 
4.  Operational readiness of S2A is planned for IOCR+9 months, ~ July 2016 
5.  Start of systematic surface reflectance  

(L2A) processing for S2  
6.  Moving towards ‘a-la-carte’ data access  

later 2016 
7.  Sentinel-2B ready for launch in Q4 2016 
8.  Commissioning of EDRS-A launch 29 Jan  

2016: phase-in of an additional  
data downlink capacity during Q3/2016! 

 

Sentinel-2 Mission Outlook 



CSC Mission Management On-Line 

Copernicus	
  Programme:	
  copernicus.eu	
  

Sen.nel	
  Online:	
  sen.nels.copernicus.eu	
  

CSC	
  Data	
  Access:	
  spacedata.copernicus.eu	
  

Gobabeb	
  (S2	
  cal/val	
  site),	
  Namibia	
  	
  
28	
  Sep	
  2015	
  

[4-­‐3-­‐2]	
  

ESA	
  Sen.nel	
  app:	
  
available	
  in	
  iTunes	
  


