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Sentinel-1: Copernicus radar imaging mission for
ocean, land, emergency

Part of the Copernicus Programme led by the European Union
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Mission based on 2 identical satellites (S1A & S1B) and a highly performing ground segment
Main satellites characteristics:
C-band Radar instrument
Instrument duty cycle of 25 min/orbit in HBR modes and 75 min/orbit in LBR (Wave)
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 access

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



Sentinel-1 Mission Phases
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Mission Status Q\ -@Sa

» Sentinel-1 nominal routine operations continue
« Sentinel-1B core products distributed to all users since end September 2016
« Data routinely provided to Copernicus Services and users worldwide

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

« Use of EDRS service being progressively increased as part of routine operations, for both
Sentinel-1A and Sentinel-1B

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

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

» Upcoming Milestones
e Start of EDRS Quasi Real Time activities

Sentinel-1 sees Mocoa landslide
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Sentinel-1 observation scenario s, &Q\\wc eSd

Main thematic domains & components N evTNE 1

Land cover:

agriculture, forestry, Maritime
hydrology, etc. surveillance
Calibration/validatio
Emergency n

Global land mapping }

— 0 b Zo®E W= T RIS D e EXEID = S E1EE w4 European Space Agency

European coverage

Sea-ice, icebergs,
lake-ice

Ground deformation:
Tectonic, volcanoes,

)

} Ice sheets, glaciers, J

landslides, subsidence...
(InSAR applications)

[ Sea state permafrost, snow, etc
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Sentinel-1 observation scenario \\\“\\ :\_esa

SAR Operational Modes
GRD L 11 s .
M

| BT HH+HV or
| Gatn mode EW
B 50m (3 ENL) > 400 km oo
v ¢ Wide HH+HV or
SEE= e metrie 01 W 20m (5 ENL) = 50 [ | g
SM 9m (4 ENL) >80km (Y Or
20 x 20
WV 50m (140 ENL) km2 at 100 HH or WV
km spacing

IW: main mode over land
and coastal areas
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Sentinel-1 observation scenario

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

"ﬁ\ sentinel-1

validity start: 05/2017
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H W mode / single polarisation ~ PASS
B EW mode / dual polarisation MW\ ASCENDING
[ EW mode / single polarisation  #lflli DESCENDING

MODE / POLARISATION A SM mode / dual-polarisation * Calibration Site
B 1W mode / dual polarisation 4 SM mode / single-polarisation (locally different modes or

polarisations possible)
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Sentinel-1 observation scenario
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Sentinel-1 Constellation Observation Scenario: "@\ sentinel-1

validity start: 10/2016

Revisit & Coverage Frequency

Updated map -
being finalised,
we actually do
better currently ! §f

* coverage ensured from same, repetitive relative orbits

} . *  Fast moving outlet glaclers
** coverage not considering repetitiveness of relative orbits

W Permafrost & glaclers

'l -
,;ﬁ o . T P LA
s ey Ny MLl s 0 v//I/HI
PASS 1 REVISIT FREQUENCY * : COVERAGE FREQUENCY ** REFERENCE DATA SITES (6d repeat)
NN ASCENDING 1 \\\' 6 days 12 days W\ 24 days } 1-2 days v A Highly active volcanism
M DESCENDING § 11/ /11 : 3 days i ¥ Fast subsidence
: () YY) (Y : 6 days :
i H 12 days E ¥ Fast changing wetlands
: '
' '

Gradual increase of global land
coverage frequency performed
over the past months.

= Today a Full mapping of
global land areas is
ensured every 12 days at
o least, in IW dual-pol
VV+VH, with a combined use

~='|  ofS1A and S1B

A Short growth cycle, intensive agriculture (eXCG pt fO r An ta rCt' Ca a n d

Greenland, subject to specific
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Sentinel-1 observation scenario \\uesa

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

https://sentinels.copernicus.eu/web/sentinel/mis
@l sions/sentinel-1/observation-scenario/acquisition-
segments
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Sentinel-1 systematic production scenario \Qi =54

All Sentinels acquired data are systematically downlinked and processed to generate the core products
within 24 hours from sensing:

- LO products
- L1 GRD

- L1 SLC (initially over selected regional areas, since July 2015 over all land masses)

A INTERFEROMETRIC EXTRA WIDE WAVE
WIDE SWATH MODE SWATH MODE

Ocean Ocean Ocean L Ocean

Ocean Wind Field s Ocean Wind Field by * Ocuen Wind Field n Wind Fiald
*  Ocean Swell Spectra *  Surface Radial Velocity * Surface Radial Velocity Ocean Swell Spectra
* Surface Radial Velocity * Surface Radial Velocity

-

Ground Range

Single Look Detected Single Look Graunc Range Single Look Ground Range
- - Detected - Detected
Complex Complex Complex .
' Raw Data ™ Rawdata ™ Raw data
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Sentinel Open Hub: Free and Open Access to Sentinel data s
(previously called “Scientific” Hub) \5 eSa

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).

https://scihub.copernicus.eu/ °..7":*‘ 7oy >
* “ (‘{:}{:} ;

Access Points

DOpen Access Hub : sccess point for all Sentinel massions with access o the intesactive geaphical user interface.

APT Hub : access poent for APT users with no graphical interface. Al APT users regularly downloading the latest data are encouraged to wse this access pownt for
2 better performance.

Sentinel-3 Pre-operational Hub : pre-operatonal access point for all users to Sentinel-3 data. Login credentials are s3guest:siguest

For more detais or request of help support please send an e-mad to eosuppon@copernicus esaint
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Sentinel Open Hub
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Open Hub =
Access through self-registration ' 'l - ¥
Automated download scripting Bl o
capability and dedicated API-Hub B S i st e
Restriction on concurrent downloads e W

More than 80,000 users registered
Today, more than 1.3 Million Sentinel-1 products are available on-line for
download, representing about 2 PB of data.
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Sentinel Online web portal

http://sentinels.copernicus.eu

 sotoamors | Tamate s |
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Sentinel-1 related documentation and
technical notes available on this
portal, as well as news and regular
web stories

:
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Weekly Mission Status Reports published online s,
(155 reports issued since S1A launch) \= eSa

https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-1/mission-status
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due to the increase of operational use of EDRS for S1B
It is expected that the daily mission production will reach ~12 TB per day by end 2017

® 318 Production Volume
S1A Production volume
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The Sentinel-1 mission total daily production will further increase in coming months, in particular

Sentinel




Concluding remarks

« Sentinel-1 mission routine operations on-going, overall mission in a very good
shape

« Data routinely provided to Copernicus Services, and used by a wide spectrum of
user communities for various thematic applications worldwide

 The mission provides:
« global and routine coverage, with a systematic production scenario
« data access conditions
» the long-term perspective

=>» to further bring SAR applications into the operational domain, at local,
national, regional, continental and global scale »
Ry,

SENTINEL 7
ESA UNCLASSIFIED - For Official Use

— Il b 2o I Wm = T IS S R e BB D EIEE v European Space Agency



-
o
[~
o
o

<t
W
-
o
o

v
[~
o
w
(59
o
-
3

()

I+l

QHK

»

inels.copernicus

— == B ==

copernicus.

avail

>
— T
i

s
e

[ |
]
-

sent
S

2
N

fs\;‘*':Prog ramme
ine
A Sentinel a"p

ta Access

%
- ....
I,
{ At
- v .
e "

X
<’

a
£Z4%
== B 4 1

rnicu

"‘ g
A

P 4

€SC

>

pe
“Sentinel Onl
7
2

&

esa} 'y

sentinel 5

Il b

©

=
/’{

;go

L3




