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Operations Status: Sentinel-1 ‘\\QQ\ €eSa

» Sentinel-1A nominal routine operations continue
« Validation of Level-2 Ocean core products on-going

> 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

 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

> Upcoming Milestones - More details on

 Finalise EDRS-SentinellA user commissioning p[anning see
preparations ‘

Johannes’
S-1 presentation
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Sentinels Operations Strategy \c

Main objectives of the Sentinels operations strategy:

* Reliable provision of Sentinels core products to Copernicus users

* Ensure systematic and routine operational activities

Sentinels operations approach:

* Sentinels are operated via a pre-defined background observation
plan

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

* All Sentinels acquired data is systematically downlinked and

processed to generate a predefined list of core products within
specific timeliness

ESA UNCLASSIFIED - For Official Use



Sentinel-1 observation scenario
regularly published online
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B EW (W) * EW (W) W (W) o IW-(W) ® SMW)
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https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/observation-scenario
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Sentinel-1 acquisition segments g
regularly published online &\%‘esa

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

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




Sentinel-2 Observation scenario,
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acquisition plans online \=€eSa

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 Data — Online Access

http://sentinels.copernicus.eu

http://scihub.copernicus.eu
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Display 110 100 of 208 prochcts
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Simple self Registration

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

Rolling Archive

. Currently all data generated since October
2014 is online

APIs provided for automatic downloads via
scripts

Quota restriction of 2 concurrent
downloads to ensure bandwidth availability
for all users
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Sentinel-2 Pre-Operations Hub
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Display 1 to 25 of 745 products.

Request Done: ( footprint"Intersects(POLY]
15.1432568773876,-49.31053112500002 5
120.818343625 15.1432568773876)))" ) AN

e e e e T W T T )

S2A_OPER_PRD_MSIL1C_PDMC_2016(

Downioad URL: hips iscihud.copel
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Downioad URL: hips fscihub.
Mission: Sentinel-2, Instrument:

[EEZ) 52A_OPER_PRD_MSIL1C_PDMC_20164

_ Downioad URL: hitps #scihub.copol

S2A_OPER_PRD_MSIL1C_PDMC_201
Downiload URL: https iscihub.
Mission: Sentinol-2; Instrument:

S2A_OPER_PRD_MSILIC_PDMC_20164

Downioad UAL: hitps iscihub.copel

S2A_OPER_PRD_MSIL1C_PDMC_2016(
Downioad URL: htps iscihub.copel
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Products perpage: 25 [ < pop1

S2A_OPER_PRD_MSIL1C_PDMC_20160111T0O05457_R126_V20151218T165535_20151218T165535

hitps J/scihub.copermicus eu/s2/odata 1/Products('44433011-2a10-4bc0-0564-c121 7acBBc 16 )V Svalue

~ Summuy @ S2A_OPER_PRD_MSILIC_PDMC_20160...165535_20151218T165535.8AFE
Date: 2015-12-18T16:55:35.000Z R AUX_DATA
Instrument: MS!
i DATASTRIP
Satellite: Sentinel-2
@ GRANULE

Size: 3.49 GB
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Sentinels products available {=esa

B dd E ERP S e le [T il iEV =11 E1 0] | Full Sentinel-2A production available
online: online since data opening:

more than 400,000 products more than 13,000 products
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Sentinels products download

Some 3 million Sentinel-1
products downloaded in 2015:

Approx. 3.5 Petabytes of
downloaded data

Number of Sentinel-1A products downloaded by users Number of Sentinel-2A products downloaded by users
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Sentinel missions data users
OPErNICUS

global perspective

Statistics elaborated based on users self registration

Number of user
registrations since

N start of operations
(March 2014)
740
Asia 3982
Europe 10831
North America 2095
South America 2090
Australia 309

Antarctica

3
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> 13 spectral bands in the Visible
(VIS), Near Infrared (NIR), Short-
Wave Infrared (SWIR) _— .
- Ground pixel resolution of _1(_)_m',‘"'
20m, 60m (for atmospheric 7
correction) across a 290 km swath
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Sentinel-2 Mission Status {=esa
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Sentinel-2A launched 23 June 2015
Expert session 29-30 Sep 2015: first data assessment by selected experts

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

A W N =

Ramp-up Phase continues
a. 3 X-band station in operations now

b. MMFU Software update uploaded on 15 December, since then 2 day outage
on 19-20 Dec, 31 Jan and 20 Feb 2016 - 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 |
- 27 November 2015 Cpernicus



Sentinel-2 Nominal Observation

Scenario Q\k esSa
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The Sentinel-2 baseline observation scenario in routine phase will systematically
cover all land surfaces between 56° South latitude (Cape Horn in South America) and
84° North latitude (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

OPErNICUS



Sentinel-2 ramp-up observation scenario
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Europe, Americas

* Europe and Africa systematically covered every cycle every 10 days
* Iceland included
* Americas covered every 30 days, once over 3 cycles

* North and South America acquisitions

CYCLE 1 CYCLE 2 CYCLE 3

—————
rrrrr
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Sentinel-2 ramp-up observation scenario
Asia and Oceania coverage
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* Asia & Oceania covered every 30 days, once over 3 cycles

CYCLE 1 CYCLE 2 CYCLE 3
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Global Reference Image (GRI) ‘\\Q\“ eSa
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« 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

Space S2 Products
‘ + refined
Triangulation viewing
models

GCP and ti int
—»( e
/ DEM / | .
opernicus
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Sentmel 2 Global Reference image blocks .
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Global Reference Image (GRI)
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Selection of a set of 48 non-cloudy images on North Africa for GRI Africa-01 sub-block.
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Arabian Sea

Pre-selection of non-cloudy images for GRI Africa-02 and Africa-03 sub-blocks. |
Gpernicus
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Pre-selection of non-cloudy images for GRI Africa-04 sub-block.
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Heatmaps/Density maps in preparation {£@sa

Number of observations
(29/06/201% - 26/01/2016)

25-30

20-25

15-20

10-15

5-10
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Sentinel-2 Products {zesa

European
Commission

High-level Description Production | Preservation Volume
Strategy

Level-1B Top-of-atmophere radiances Systematic Long-term ~27 MB
in sensor geometry (each 25x23km?)
Level-1C Top-of-atmosphere Systematic Long-term “500 VB
reflectances in cartographic (each 100x100km?)
geometry
Level-2A Bottom-of-atmosphere On user side* N/A ~“600 MB
reflectances in cartographic (using (each 100x100km?)
geometry (prototype product) Sentinel-2
Toolbox**)

*: Systematic global production of L2A is currently being prepared with EC
**: https://sentinel.esa.int/web/sentinel/toolboxes/sentinel-2

Gpernicus
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Requirement

Absolute
geolocation
(without
ground control
points)

Description

The geo-location uncertainty shall be better
than 20 m at 20 confidence level (without
Ground Control Points).

Products Qualification On-going

Measured
performance

< 10 m at 20

v

Multi-spectral

The inter-channel spatial co-registration of any

< 0.23 m at 30

be higher than the values specified in
[SSRD].

registration two spectral bands shall be better than 0.30 of

the coarser achieved spatial sampling distance

of these two bands at 30 confidence level.
Absolute The absolute radiometric uncertainty B1, B2, B3, B4:
radiometric shall be better than 5 % (goal 3%) for <°/° + 2%

i f 4 '

uncertainty the set of bands specified in [SSRD] ‘Vlo‘i!‘ss /

over the reduced dynamic range.
SNR The Signal-to-Noise Ratio (SNR) shall All b

and
complia th
> 20 rgin

data quality report on-line at

https://sentinels.copernicus.eu/documents/

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

Cc;pemicus
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User tools are also available {zesa
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v The Sentinel-2 toolbox (SNAP) includes a rlch set of V|suaI|sat|on,
anaIyS|s and processmg tools

I LIl
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v It also integrates the ESA s i
Level-2A atmospheric processor Sen2Cor T10A Level-1C image data (left)
(TOA > BOA + classification options) associated BOA image data (right)

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

Cc;pernicus
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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!

(green - EDRS-A, red - EDRS-C), image credit: EDRS consortium %3

| ) | | |
Figure 14: Orbital positions as well as visibility contours for 0° and 10° elevation of the EDRS spacecraft
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CSC Mission Management On-Line
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Gobabeb (S2 cal/val site), Namibia
28 Sep 2015
[4-3-2]

Copernicus Programme: copernicus.eu
Sentinel Online: sentinels.copernicus.eu

CSC Data Access: spacedata.copernicus.eu



