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Sentinel-1: Mission Profile

Copernicus radar imaging mission for ocean, land, emergency

Part of the Copernicus Programme led by the European Union

Mission based on 2 identical 'satellite units (S1A & S1B) and a highly performing
ground segment

Main satellites characteristics:

C-band Radar instrument
Instrument duty cycle of 25min/orbit in HBR modes and 75min/orbit in LBR
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)

Instrument operations based on a predefined observation scenario ‘

Systematic data processing with open & free data data access

Gradual increase of the mission operational capacity from the S1A launch up to the
mission constellation routine operations



. Sentinel-1 Mission Phases

Start of EDRS use with
S1A on 23 Nov 2016

S1A Iaun_ched Start of operational S1A S1A Operational Qualification phase S1B Data flow operjed to
on 3 April data delivery to Copernicus (ramp-up) completed with the 1st all users worldwidejon
2014 on Marine service Yearly Routine Operations Review on 26 September 201¢
Soyuz from 9 June 2015

Kourou
S1B satellite commissioning phase
S1A Data flow opened to S1B launched on 25
SEA Norial Al users worldw?de on 3rd April 2016 on Soyuz completed on 14 Sepgtember 2016
orbit reached October 2014 from Kourou
on 7 August .
2014 1st S1A-EDRS link and 1st S1A
EDRS products on 31 May 2016

S1A satellite S1A Products

commissioning operationally
phase completed on qualified
23 September 2014

S1A Routine Operz

S1A Space Segment ;
Commissioning 4
:'?f

1t S1A

S1B Products
operationally
qualified

S1A-Launch S1A IOCR ROR S1B Launch S1 Mission
i . S1B ROR
3 April Sep 9 June 25 April
2014 2014 - 2016 IOCR ~ Q22017
2015 Sep

2016



Sentinel-1 mission status

» Sentinel-1 nominal routine operations continue
* Sentinel-1B core products distributed to all users since end September 2016

» Data routinely provided to Copernicus Services

« On-going support to various activations from the Copernicus Emergency Management Service
and International Charter Space and Major Disasters

« EDRS-A start of services to Sentinel-1A on 23 November 2016, focusing on end-to-end
operational service validation. Use of EDRS service being progressively increased as part of
routine operations

» Sentinel-1 constellation currently generates nearly 10 TB ¥
of products daily (against a formal specification of 3 TB)

» Expected to be further increased with the use of EDRS for Sentinel-1B
and the 4th core X-band station

» Upcoming Milestones
o Start of gradual increase of Quasi Real Time observations
» Sentinel-1 Constellation Mission Operations Review: May 2017




Sentinel-1 observation scenario .
Main components & thematic \& S
domains

Calibration/validation
Global land mapping

Tectonic active areas
and volcanoes /
landslides and
subsidence

PR actions
(infrequent)

Ice sheets, glaciers,

Sea state Sea-ice, icebergs, permafrost and
lake-ice sSnow

ESA UNCLASSIFIED — For Official Use




Sentinel-1 observation scenario

SAR Operational Modes

Sentinel observation scenario main objective is to
establish a predefined stable conflict free observation plan

Operational Modes SRPIEEE S Swath Width | Polarisation
product resolution

| Et‘:ra wi‘:,ede EW)

S ath M

HH+HV or
50m (3 ENL) > 400 km VV4VH
20m (5 ENL) HH+HV or

> 250 km VV4+VH

HH+HV or
9m (4 ENL) > 80 km VV4VH

20 x 20
50m (140 ENL) km2 at 100 HH or VV
km spacing

Main mode over land and
coastal areas European Space Agency

ESA UNCLASSIFIED — For Official Use



Sentinel-1 Constellation \\@l‘%

Observation Scenario \&%"esa

=>» The use of Sentinel-1B, similarly to Sentinel-1A, allows to increase the
observations volume by a factor 2 overall

=>» Sentinel-1 constellation observation scenario considered already very
stable

=>» Allows the user community to define own activities with stable
observation patterns

European Space Agency

ESA UNCLASSIFIED — For Official Use



Sentinel-1 Constellation Observation Scenariom
Y

. - - 1 1 \\ 3
Main enhancements with inclusion of &&Eesa

Sentinel-1B -

* Increase of revisiting frequency for operational monitoring services,
in particular Copernicus marine environment service and maritime
surveillance services

e European coverage increase by a factor 2, ie 6-day cycle in both
ascending and descending, in IW dual-polarisation VV+VH

* Interferometry every 6 days for relevant areas and applications, for
instance:
e for fast moving glaciers (Greenland margins and “supersites” in
Antarctica)
e areas subject to large subsidence

Increase of global land mapping frequency for land cover
applications in particular, that require short revisit time
=» Full mapping of global land areas every 12 days at least
(except Antarctica and Greenland, subject to specific campaigns),
with a combined use of S1A and S1B e e o

ESA UNCLASSIFIED — For Official Use




Sentinel-1 Constellation Observation Scenario:
Mode - Polarisation - Observation Geometry

validity start: 10/2016
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POLARISATION SCHEMA o
: = H| V- A SM mode / dual-polarisation

SM mode / single-polarisation
PASS

WX\ ASCENDING

#ll DESCENDING

MODE / POLARISATION

[ 1W mode / dual polarisation
Il 1W mode / single polarisation
I EW mode / dual polarisation
[0 EW mode / single polarisation

“ Calibration Site

(locally different modes or
polarisations possible)




Sentinel-1 Constellation Observation Scenario

Sentinel-1 Constellation Observation Scenario:
Revisit & Coverage Frequency
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MW\ ASCENDING § \\\' 6days \\\' 12 days \\\' 24 days ! [0 1-2 days 1 A Highly active volcanism
Wl DESCENDING 3 /// 1] /11 'l 3 days 1 ¥V Fast subsidence
1 Y XX X - 6 days 1 A Short growth cycle, intensive agriculture
2 - 12 days 1 ¥V Fast changing wetlands
* coverage ensured from same, repetitive relative orbits ' i * Fast moving outlet glaciers
** coverage not considering repetitiveness of relative orbits - ' W Permafrost & glaciers




KML files providing detailed
information on the planned
acquisitions regularly
published on Sentinel

Online

https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/observation- scenang/acqgusgmn—
SegmentS uropean Space Agency




Sentinel-1 Production Scenario

S RiDR AR INTERFEROMETRIC EXTRA WIDE WAVE
WIDE SWATH MODE SWATH MODE

Ocean Ocean : Ocean Ocean
™« Ocean Wind Field B Dcoan Wind Field : L * Ocean Wind Field *  Doman Wind Field
+  Doean Swell Spectra = Surface Radial Velocty * Surface Radial Velocity *  Oeean Swell Spectra
* Surlace Andial Velocity ! | * Surlace Radial Velocity ]
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] i Ground Range i Ground Range
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European Space Agency
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Sentinel data - Users Registration Evolution \\&\

Number of 64,700 self-registered
re.gistered users unique users . Sentinels missions

0000 ) (status 23 February 2017) . : data users

50000 A sentinel-3a

40000

30000 |

@ swam &” sentinel-2a
. ESA missions . @ proba-v
20000 & e data users & cryosat
£5”smos ”
ﬁ envisat _ & goce .& sentinel-1
B ers-2
0

2008 2009 2010 2011 2012 2013 2014 2015 2016
European Space Agency



Sentinel Data Hubs — Latest Configuration &;esa

= ﬁ .:;p.ernicug SE“tiﬂEl Data DHShboard
4 _ N _ Y4 _ N\ /7 vt . N

LT._‘:.{ Copernicus @ Collaborative @ International o Copernicus
Open Access Hub Hub Services Hub
Hub

= S LATEST NEWS u= LATEST NEWS LATEST NEWS

= LATEST NEWS
»e% 68,815 =% 13 Collaborative GS Semm 4 International Agreemenfs| smam 183 Registered Users
"' Self registered Users "' 5 Data Hub Relays "' "'

( 5 No Rolling Policy Nodel: 30 days 5 30 days & No Rolling Policy
Node2: 9 days

&d’ Sentinel-1 NTC Sentinel-1 NRT & NTC Sentinel-1 NTC ég“’ Sentinel-1 NTC
C <

- Sentinel-2 L1C Sentinel-2 L1C Sentinel-2 L1C Sentinel-2 L1C
Sentinel-3 [preops)

& Max 2 concurrent Downloads
| I

N—  S——  S—  S—

Nodel: Max 10 downloads & Max 10 concurrent 4 y Max 10 concurrent
Node2: No Limits L—J downloads L~ downloads




Sentinel Open (Scientific) Hub

https://scihub.copernicus.eu/

opernlﬁs Open Access Hub

Welcome to the Copernicus Open Access Hub

The Copernicus Open Access Hub (previously known as Sentinels Scientific Data Hub) provides complete, free and open access
to Sentinel-1, Sentinel-2 and Sentinel-3 user products, starting from the In-Orbit Commissioning Review (IOCR).

w @ @ @ L

Open Hub API Hub S-3 PreOpsHub m




Sentinel-1 mission operations and data

access concepts: Foster the development of
SAR-based applications

The Copernicus Sentinel data policy ensures open and free on-line access to Sentinel-1
products, stimulating SAR based applications in the operational and scientific domains, providing
equal opportunities to all users and facilitating the undertaking of new value-added activities

Sentinels Scientific Data Hub

| Display 1to 102 of 102 products. Select Al O «*
“ Order By: Ingestion Date +

| | Request Done: { footprint:*Intersects(POLY GON((8.9457 7666582136

;i e ) e
- | | "= - 1 Wiyl T
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t 51 ?451?56&9405935 10. 9303?3?3256603 | L i i
“ EC1 EEE 5161w _SLC__1SDV_20161028T053227_20161028T0532.. ,,,mim 4iNede ui | i) ropewed

": [ Download LAL: hitps:scihut.copemicus euiathusiodata/v1 Froducts(: Den Haag R
8 Mission: Santinei.1; Instrument: SAR-C; Sensing Date: 2016-10-29T0¢ s \cl'.luecht
" R G
. o | IEE1 EGEE 516 W _SLC_ 1S0V_20161020T053252_2016102070533.. = -._-. pen . y .
S CI e ntlﬁ c H Ub .n&_ Download URL: hitps:#seihut.copamicus suldhus bdata/v ! Products(: Wodhdeten k oW
.'{;,_':-- Mission: Sentinel-1; Instrument: SAR-C; Sensing Date: 2016-10-29T0¢ | [ : 3 . Natbriyeh
| g Eﬁ_r!v"'-al.‘iq'ien . = &
* Access through self-registration I—gm el aeienh | A\ ™ i
- = L& ze uerg . Cesko .
. | Mission: Sentinol-1; Instrument: SAR-C: Sensing Date: 2016-10-26T1; | pdngen | :
* Automated download scripting | '[ Liieribourg ,;;;,-,.m s = Bl
| —Reims. - I r
capa b| I |ty a nd ded |Cated API-Hu b » EE. B 1.m_oLc_voov.awrevoeeTirors ametcesrir. o l::mv Smmw[g * stuttgart Ingw:;-. : &i:’::“ _,
H 1 * h b et | |mJ .
e Restriction on concurrent downloads 208 < <omr[1_Jot oo vl pogiirg o}
N I LeMans b L \Freiburg ", Munchen Salsburg g gt

Today, more than 1 Million Sentinel-1 products are available on-line for
download, representing more than 1 PB of data.

. . . . European Space Agency
The complete mission archive has been downloaded more than 7 times



Need Help? Contact Us

Missions -~ | User Guides ~

About sentinel online

Technical Guides ~

Thematic Areas ~

Data Access ~

Google™ Custon Search %

Toolboxes -

You are here  Home

- Welcome to Sentinel Online

Learn more about the Sentinel missions here, with
comprehensive information about mission objectives,
spacecraft design, instrument payloads and data
products, as well as the latest mission news.

8 Read more

1]

Access for Collaborative
Ground Segment

There are many applications for the data acguired from
the Sentinel missions.

The Thematic Areas expand on six main categories:
land management, marine environment, atmosphere,
emergency response, security and climate change.

8 Read more

Disnere | IEIOE

- Sentinel News

8 Sentinel-1 Level-1 SLC Production Scenario
8 Sentinel-1 detalled observation scenario
8 Sentinel-1 Product Format change

http://sentinels.copernicus.eu

B Sentinel-3 for Science Workshop
B8 ATMOS 2015 - Advances In Atmospheric
8 See all Sentinel Events

Sentinel-1 related
documentation and technical
notes are available

- Browse to Other Sites

[P

EU Copernicus

ESA Copernicus

Observing the Earth

Earth Online

CSCDA

Disasters Charter

ESA Climate Change Initiative
Ground Segment Coordination Body (GSCB)
eoPortal

Find us on Facebook

£ Follow us on Twitter

- Latest Results

FEEEBRERBEBE

K}

European Space Agency



Weekly Mission Status Reports published online

\\ \l\\\.

(145 reports issued since S1A launch

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

esa

sentinel-1

Mission Status Report 1

Reference Period: 3 April - 7 April 2014

Mission Status
- tinel-1A was from Kourou on 3 April 2014,
21:02UTC

= TheLaunch and Early Orbit Phase (LEOP) was successfully performed
according to the planned timeline and declared closed on 6 April at
16:00 UTC

= The Commissioning Phase has started

Satellite

The LEOP covered the main following key activities:

= Deployments of the solar panels (including. rotation) and of the
‘Synthetic Aperture Radar (SAR) antenna

= Achievement of Satellite Nominal Mode and AOCS Nominal Pointing
Mode

= Switch ON and initial checks of the spacecraft sub-systems

= First operafions of the X-Band Ti itter and the SAR i (3
min of Wave mode)

In addition, a collision avoidance manoeuvre was performed on 5 April

Ground Segment

= The Flight Operations Segment performed nominal during the complete
3 days of LEOP

= First X-band data acquisition took place at the Matera ground station on
6 April, early moming

= First SAR instrument data acquisition was performed on 6 April. The
related was at UK-PAC

= The FOS and the PDGS were declared ready to support the
commissioning phase

Outlook

= Start of platform and payload commissioning activities

= First SAR isiti driven by the i PDGS mission planning
system are planned to start on 9 April, as part of the initial verification
and calibration activities

= Start of orbit manoeuvre sequence to acquire the target reference orbit.

Report prepared by the ESA Sentinel-1 Team -

Mission Status Report 145
Reference Period: 28 February 2017 - 6 March 2017

Eurcpean
Commizsion

esa

sentinel-1

Mission status

Outiook

The Sentinel-1A and Sentinel-1B rouline operations are on-going

The Sentinel-1 observation scenario supports the systematic coverage of Copemicus Senvices
areas of interest, of European land and coastal waters, of global tectonic/volcanic areas, as well
as of other spemfl: areas for vamus The ion plan also n:ludasa
regular mapping of all land areas ide, with a largely ir with Sentinel-18
in operations. Starting on 26 September 20]6, the Sentinel-1 observation plan is implementad
with the combined use of Sentinel-1A and Sentinel-1B

World maps providing a high level description of the overall Sentinel-1 constellation observation
scenario, in terms of SAR modes, pDIansatlnn cbserwanm geometry, revlslt and ‘coverage

| y are avajlab\e at: hitps:
b

The detailed observation plan in the form of instrument acquisition segments, for both Sentinel-
1A and Sennnel-1 Bis pubished at:
hitps:

1

segments

The operational use of Sentinel-1 data by the C icus Marine Envil itoring Service
for sea-ice and iceberg monitoring activities is on-going

The Eumpean Maritime Saferyhgamy (EMSA) operationally uses Sentinel-1 imagery in quasi-
real ime in the CleanSeaNet services, operations with EMSA service providers local stations are
on-going

The use of the EDRS-A semvice by Sentinel-1A is on-going as part of the routine operations,
allowing 1o further increase the overall mission capacity

The Sentinel-1B optical link commissioning using Alphasat TDP-1 is on-going

Both Semtinel-1A and -1B spacecraft are in a stable state, operating in Nominal Mission Mode:
(NMM). The Flight Operations Segment (FOS) ensuring the monitoring, control and commanding
of the satellites is operating nominally. Orbit control manoeuvies are performed once a week
X-Band data acquisitions are routinely performed over Matera, Svalbard and Maspalomas X-
band core stations. The acquired data are circulated within the Payload Data Ground Segment
(PDGS), systematically processed o Level-0 and Level-1 pmﬂuﬂs and archived

Wave Mode data are regularly acquired over open oceans, s) ly processed to Level-2
OCN products and made available. Sentinel-1 IW and EW Level-z OCN pmduma over regional
‘ocean areas are available on the Data Hubs. The operational qualification of Level-2 OCN
products is on-going (geophysical validation of the Radial Surface Velocity component)

i are regularly at the Pi ng and Archiving Centres (DLR-PAC and UK-
PAC). All other PDGS operational services (i.e. Mission Performance, Precise Orbit
Determination, Wide Area Network) are operating nominally
By 2 March 2017, a total of 68,838 users have self-registered on the Sentinels Scientific Data
Hub; 7,098,763 product download have been made by users, corresponding to about 8.4 PB of
data. More than 1.1 million Sentinel-1 products are available on-line for download, representing
1.6 PB of data. Statistics of last 24 hours are available in real time at the Data Hub home page:
hitpsziscihub.copermnicus.eu

Comtinuation of Sentinel-1 ion routine

Report prepared by the ESA Sentinel-1 Team
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increase in coming months
A conservative forecast projects the daily mission

production to reach —~12 TB per day by end 2017
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Sentinel-1 mission operations:

concluding remarks

« The Sentinel-1 mission operations provide:
» the technical suitability,
 the adequate revisit and global
coverage,
* the long-term perspective,
 the data access conditions,

= to move SAR applications into the
operational domain, at
national/regional/continental/global scale

« The unprecedented data volume generated
by the Sentinel-1 mission represents today a
challenge for its massive exploitation

eSda
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Sentinel-1 Constellation Observation Scenario: inel-
L conitanutian Ot “@- sentinel-1

M ASCENDING & W\ 6days 00 12 dinys iy ?“GUY! B 12 davs 1A Highly active vaicanism
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= nge same,
** coverage not considening repetitiveness of relative orbits l

Sentinel-1 Constellation Observation Scenario: o
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S1 for Rice Monitoring
Monitoring of Crop Stages &&\%esa

innovators

s

Winter-Spring Rice 2015/16
» March 2016: 1.4 Million ha rice
» March 2015: 1.7 Million ha rice
* 16.5% loss in rice area due
drought and salt water intrusion
caused by El Nino

» 976.000 people affected, 67
Mil. $ estimated damage

» Based on unprecedented S1
timeseries

The Mekong Delta, Vietnam
300 km x 300 km, 20 m resolution

% GEOGLAM  AWAsia-RiCE
Global Agricultural Monitoring ﬁ@’ Crop Estimation and Monitoring

European Space Agency
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