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Overall mission status

v Sentinel-1A launched on 3 April 2014 on Soyuz from Kourou
v Nominal orbit reached on 7 August 2014

v Sentinel-1A commissioning phased completed on 23 September 2014
v Sentinel-1A Operational Qualification phase on-going

v' Data flow opened to all users worldwide since 3rd October 2014

v’ Satellite and ground segment status and performance are nominal

v Sentinel-1B satellite under procurement, launched foreseen in early
2016
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Operational Qualification phase leading to the Routine

Operations

Sentinel-1 full mission exploitation capacity based on the routine operations of the 2-satellite constellation

=» gradually achieved --

S1 Full Operational
Capacity

S1B
Operational
qualification

S1A Operational qualificati

' ‘ ‘ >
S1A-Launch S1A I0CR FRINGE2015 ~ SIARORR S1B Launch S1 Mission
3 April 2014 Sep March 2015 Beg June March-May RORR
2014 : 2015 2016 ~end 2016
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Sentinel-1A observation scenario -

Approach for the Ramp-Up phase and basis for the Routine phase

Eesa SR i T > Consistent European coverage
. ‘— ) » Cyclic one-pass @@Sa  SENTINEL-1A- CYCLIC COVERAGE OF TECTONIC AND VOLCANIC ACTIVE AREAS
ol coverage of tectonic and
| volcanic active areas, alternating
AU ascending and descending passes
(INSAR every 24 days)
: g » Based on requiremeg
- ESA / EU member

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

e @sa  SENTINEL-1 MONTHLY ACQUISITION ZONES FOR A FIRST GLOBAL REFERENCE COVERAGE (DRY COI

» during repetitive campaigns
(e.qg. ice-sheets)
» with medium frequency

» considering seasonal
constraints

» to be gradually introduced

SENTINEL-1 BRM ZONES (Ramp up) [ | (BRM-DRY CONDITIONS)
(EURGPEAN [ | (BRM-DRY CONDITIONS) Bl ccc (BRM-DRY CONDITIONS) H t t h t - b t -
g :—:Eﬂ mumy(::;r::::: e (BRM-DRY CONDITIONS) [ sumue {ICE FLOW - AUSTRAL WINTER) I n O e ro u I n e O Se rva IO n
- FEB (BRAM-DRY CONDITIONS) - v (BRM-DRY CONDITIONS) - JULSAUG NICE FLOW - AUSTRAL WINTER) refe re n C‘
[ (BRM-DRY CONDITIEONS) B Jueser (ICE FLOW - NORTHERN SUMMER) H
= x m:::m:m [ ] {BRM-DRY CONDITIONS] B compeigns  (EURCPEAN SMALL REMOTE ISLANDS) SCe n arl 0




Sentinel-1A observation scenario
(one 12-days repeat cycle: from 22 March to 3 April 2015)

| EW (HH) ® EW (HH) I IW (HH) ® IW (HH) - CALIBRATION SITE
EW (HH-HV) © EW (HH-HV) IW (HH-HV) IW (HH-HV)

EW (W) ® EW (W) IW (W) o IW (W)

EW (VWW-VH) EW (VV-VH) IW (VV-VH) IW (VV-VH)

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario
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Sentinel-1A acquisition segments i s &“‘ esa
(one 12- days repeat cycle from. 22 March to 3 Aprll 2015)

3;22(2015 12 am 4/3/2015 6 pm
4 C
3{5.!’2015 43/ 015

2015-03-26T11:33:14
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Sentinel Online web portal

Sentinel Online

Need Help? Contact Us

Missions -~ | User Guides ~

You are here  Home

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
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About sentinel online

Technical Guides ~

Thematic Areas ~

- Welcome to Sentinel Online - Sentinel News

Access for Collaborative
Ground Segment

There are many applications for the data acquired 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
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Data Access ~

;" Customn Search L=
Toolboxes -
Elshare | FIEIED

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

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

- Browse to Other Sites

12 EU Copernicus

]

ESA Copernicus
Observing the Earth
Earth Online
CSCDA

Disasters Charter

| E7I I i i}

]

ESA Climate Change Initiative

Ground Segment Coordination Body (GSCB)
eoPortal

Find us on Facebook

&) Follow us on Twitter

i}

]

- Latest Results

http://sentinel.esa.int
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Sentinel Data Access Landscape

Edsnare | FIEICIE

You are here Home » Data Access

- Data Access Navigator

| Data Access Home

'Dlllimnlnnnuh_ﬁqll -
Wmmmﬂpﬂm
mwﬁumuﬂmm
Smlimll:lhlngm

opernicus

@ sentinel . - =
.'JV data hub  Access for Access for International

Loparnicus aenices ;.'J.g_r“ mients
- Data Access News

Seientific and . Acress for Collaborative
Other Access Ground Segment
2 Intermittent unavallability of latest Sentinel-1

lick o data
_L ottt . " - products on the Scientific Data Hub
2 Major upgrade of the Sclentific Data Hub

Sentinel Data Access Overview - Sentinel Online

- % hups @ sentinel.esa.int/web/sentinel/sentinel-data-access
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Open & Free ‘Science and Other’

Data Access — Initial Operations

Open and Free access

e Terms and Conditions for Sentinel data use
and distribution published

51 g At s W i 2 oacs o
The ta -wunn-? smorths rolling archive wil be. prb iy Peagesaian startin wnmang nudzw«nwnmmw
r‘aoem

A e of # mecuent dawninads per user s alowsd In srder ta ensent @ download capadity for all e,

The Sentined-1 Level-1 produits & wmw.wa-
Operational prourt gualiicatien, i

e Self Registration and Sample Products open
Cesa since Sentinel-1A launch

e Routine Data flow opened on 37 October

-+ TERMS AND CONDITIONS FOR THE USE AND DISTRIBUTION OF SENTINEL DATA

Agpasd by s bt serc
Tho Evrnpaan Space Aguncy, (hesinatter aberrad I 25 ESA o tha Agna}

ana

e

"Whansas the Agency, ender ho ESA - L GMES Agrecmant [ESATLEGT362) s charged with maasging
10 SMES Specs Component (5L Programen,

* Rolling Archive: not operated yet, today 5.5
months of data available, no data deleted...

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

e Automatic download through scripts

Heb® 405
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hlitra lechivsi
Salgotans

A

Tatabanys By

SlhsT.:a s

leysarldna !"

W Ruse Raigrad X

advanced search
flone : |( footprint:"Intersects(POL 4((20. 304 ; 43.33390890: 730751953124 48.37882076186,20.392

D't.pla:,r 1to23of 23 producL

STA_IW_GRDH_15DV_20141004T044457_20141004T044522_002675_002FBB_10EC
https://scihub.esa.int/dhus/odataly 1/Products('19043ecc-4b49-408a-b2b9-be 25 1c5dd9fa')/Svalue

Date 14-10-04T04: 44:57. 4607, Instrument : SAR-C, Mode : IW, Satellite ; Sentinel-1, 5 16GE

STA_IW_GRDH_15DV_20141004T044522 20141004T044547_002675_002FBB_1551
https://scihub.esa.int/dhus/odata/v 1/Products('6359%2bc-42f8-47cc-bfde-46b7df6 3 Bd

Date : 2014-10-04T04:45:22.460Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB

S1A_IW_GRDH_15DV_20141004T044547_20141004T044612_002675_002FBB_FD20
https://scihub.esa.int/dhus/odata/v 1/Products('5b4c06d2-206e-4deb-ad2f-07bc 10bbe5c0’)/ Svalue

Date 14-10-04T04: 45:47. 4607, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, S 1GE

S1A_IW_GRDH_15DV_20141004T044612_20141004T044637_002675_002FBB_925F
https://scihub.esa.int/dhus/odatalv1/Products( 188eadad- 1ab4-dece-a182-879334d023d9')/ Svalue

Date : 2014-10-04T04:46:12_460Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB



Sentinel-1 User and Data Statistics

(“Scientific / Other Use” data hub)

v More than 5800 registered users

Number of Sentinel-1A products available for download

0000 1
v About 500,000 products downloaded cooon |
by users, representing about 620 TB '
of data aooo0 }
OO0 7
v' Currently more than 70000 products 20000
available for download 10000 ¢
I HB I
Number of registered users since registration D
ﬂpeni“g on 3{] March 2014 ¥ Murnber of Santinal-14 products available for download
8000
Number of Sentinel-1A products downloaded by users
5000 450000 1
400000 1
4000
350000 1
000 - 300000 1
250000
2000 200000
l 150000
1000 7
1002000 7
snianii 11 H
o
-@@‘k "?ﬂ“ ;b-‘b‘j‘ o '};.;} ,‘?’}% U,:jef? ,\’DG I:?d‘ gf‘{' '\'\f q;lé’!-" p e _'!-_'L_l—_l— il
A A o W % o B A §§§§§§§§§E§§Eﬁ__§§§§§§§

M Mumber of registered users

H Number of Sentinel- 1A products downloaded by users




Concluding remarks

v Mission overall in a very good status
v’ Various elements of the system operating nominally

v Mission capacity currently being further increased (incl.
observation and production scenarios)

v Very high expectations from the various user
communities (operational services, science, value-adding,
etc.)

v Applications in various thematic domains already
demonstrated

v" Work on-going to provide access to long term archived
data to all users

v' Outstanding efforts made by various teams at ESA and
industry !
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Review of FRINGE 2011 recommendations
related to Sentinel-1
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Review of FRINGE 2011 Recommendations

Recommendation From Session Status Comment
ESA should make simulated S-1 products available in Earthauakes &
order to familiarize the user community with the new qt Implemented | Available since Fall 2013
Tectonics
formats.
. N Earthquakes &
ESA should provide the community with TOPS SAR Tecto?ﬂcs lce &
data, either simulated data or preferably actual TOPS Snow Voicanoes
SAR acquisitions from TerraSAR-X and/or Radarsat-2. ’ ’
L . Methods General, ,
This will help the community to prepare for the new type DINSAR & PSI Implemented | Radarsat-2 TOPS products were made available fall 2013
of SAR data and to solve possible issues related to :
requ!red TOPS azimuth- coregistration over moving INSAR Methods
terrain.
ESA should disseminate detailed information about the
new TOPS imaging modes including the processing Methods General, Imolemented DPM is in the Sentinel-1 handbook. Two technical notes
recommendations and requirements for azimuth DInSAR & PSI P exist on TOPS deramping and RAW data decoding
coregistration accuracy.
. L . . Ice & Snow, . . .
S-1 TOPS coregistration issues over moving terrain Partly INSARAP workshop in Dec 2014. A lot of discussions on
: Volcanoes, : .
should be studied. : implemented | the matter are expected at Fringe 2015 !
Summary Session
Acquisitions in SM are today not encouraged. First results
Additional studies are needed to assess how the 6/12 i !V\_/_acqwsmons are expgcteq 28 [ARING 2 UL, 1S .
. . Not possibility to perform campaigns in SM could be assessed if
day repeat-cycle of S-1 affects Ice Velocity tracking, and| Ice & Snow . L . . .
what is the trade-off between IWS and SM modes implemented | required in the future. Other SAR missions provide higher
' resolution (CSK, TX, RS-2) in particular in the framework of
the Polar Space Task Group
The potential of S-1 for absolute positioning techniques INSAR Methods Implemented See presentation on S1 Instrument and Product

should be studied.

Performance Status (Nuno Miranda)
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Review of FRINGE 2011 Recommendations (cont’d) s esa

Recommendation From Session Status Comment
Since 7 August 2014, and upon decision taken during the
In-orbit commissioning phase, the orbit ground track is

. . . being maintained with a dead band of +/-120m at the

There is a need for an increased orbital tube to allow equator and at the maximum latitudes (spec was +/-60 m)

for better relative height estimation of Persistent q P ’

Scatterers (The current 50 m tube will not allow for this, . L i

. . - . Recently, mainly due to the uncertainty in predicting the

and as a result the achievable PS height precision will : - I

S : . solar and geomagnetic activity, a violation of the dead band
be limited). It should be investigated whether an DInSAR & PSI Implemented . -

. . o of up to +/-200 m at equator has occurred (satellite orbit

increased orbital tube should be used for only a limited . .

. e . L7 control operations are based on weekly in-plane

period of the mission (say, during commissioning) or Maneuvers

continuously. In other words, the width of the orbital '

Ll el e ESA is seeking feedback from FRINGE 2015 on the
suitability of a dead-band control of +/-120 m, with a
max. violation of +/-200 m under certain conditions.

For S-1 operations it is recommended to collect large

baselines by periodically shifting the platform trajectory

off the nominal 50m orbital tube to tomographically See above —

staggered baselines. This could be done during

) o Methods General, L . .
dedicated mission phases, for example the Not planned | Note: it is not planned to implement specific mission
S ) . INSAR Methods : :

Commissioning Phase. This modality would allow phases to support Tomography. Opportunity tomographic

collecting packs of small baselines for DINSAR while data sets could be collected during the mission.

allowing few larger baselines for INSAR and

Tomography.

Investigate the possibilities of allotting part of the S-1

observation time to experimenting with new modes, for INSAR Methods Not planned | This is not foreseen.

example the concept of squinted or split beam antenna
operations.
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Review of FRINGE 2011 Recommendations (cont’d) s esa

Recommendation From Session | Status Comment
” . . Sentinel-1, See observation scenario. Substantial discussions
Over critical areas requiring frequent observations : . "
: . . Earthquakes & took place with various relevant user communities.
(tectonic, subsidence, landslides, volcanoes), the . . : .
- Tectonics, The baseline today is to do both ascending and
capability of the short repeat-cycle of S-1 should : S
: L . Terrain Implemented| descending in Europe every repeat cycle (12 days)
be fully exploited, and acquisitions in both ) . )
, ) ) Subsidence & and over global tectonic areas ascending every other
ascending and descending orbits should be . : : .
Landslides, repeat cycle (24 days), alternating with descending
performed regularly.
Volcanoes every other repeat cycle (24 days)
. . o This is considered. The dual pol doubles the data
If a choice between single or dual polarization : :
. volume. Over tectonic areas (quite a large extent at
needs to be taken due to mission resources . :
A . L . global level), single pol is used, but where land cover
limitations, the mapping extent in single Sentinel-1 Implemented C .
o T applications are used (e.g. agriculture or forest
polarization should be prioritized vs. the use of o ; .
. monitoring), the dual-pol is used. Dual-pol is
dual polarization. .
systematically used over Europe.
The S-1 observation strategy should consist of one
main mode with as frequent acquisitions over
tecto_m_c_ally active areas as po_SS|bIe (W'.th regular Eartth_Jakes & Implemented| This concept is followed, using the IW mode
acquisitions in other areas), with a priority on two | Tectonics
look directions, small baselines, single polarization
and long data-takes.
Consider using higher resolution modes over This is not planned. However, if SM would be better
active tectonic regions to enable along-track Earthquakes & | Not suited than IW for an isolated AOI without disturbing
deformation measurements with multiple-aperture | Tectonics Implemented| other needs (e.g. a volcano in the middle of the

interferometry or sub-pixel correlation techniques

ocean), the use of the SM can be envisaged.
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Review of FRINGE 2011 Recommendations (cont’d) s esa

the Peninsula in Antarctica + Mountain glaciers in
Himalaya, Patagonia, Alaska).

Recommendation From Session Status Comment
Ideally operate at HH-polarization and IWS-mode with For sea-ice operational monitoring the mode / polarisation
ascending/descending passes for full coverage of ice Implemented | is either EW HH+HV or EW HH. For ice sheets campaigns,
every cycle. the mode / polarisation is IW HH.
For_lc_e SRR MEEE once a year IS probab_ly Requirements for ice sheets have been dealt with as part of
sufficient because large changes in the interior regions .
- . the PSTG SAR WG. Two campaigns are foreseen per year
are not expected. Yet you need sufficient data stacking Implemented . ; .
; for both Greenland and Antartica. For Antarctica, Sentinel-1
to tackle motion of less than 1 m/yr (e.g. a couple of . S : X
is not able to map the interior due to the right looking.
months of data).
Do not forget the smaller glaciated areas: Sentinel-1
systematic mapping of ALL ice sheets and glaciers Ice & Snow Requirements for ice sheets are discussed as part of the
(Patagonia, Alaska, Himalaya, Alps, Svalbard, PSTG SAR WG. These other areas are covered. The
Canadian ice caps, etc.) decided a-priori, every cycle if Implemented | campaigns assume 3 consecutive cycles. Such campaigns
possible, at the minimum by series of 4 consecutive affect in some cases the Copernicus operational sea-ice
cycles (3 for grounding line mapping, 4 in case of gaps), monitoring for which EW is preferred.
with coast-to-coast tracks.
2D EarE] aboqt EBITIIAE) {96 MUE 2 [P T Ses Mission / system technical constraints must be taken into
matters and which does not --> focus on all coastal - . o
. o . . Implemented | account. Observation requirements specifying AOls should
regions as a threshold mission with a set of predefined :
be provided...
tracks.
Select “supersites” for systematic acquisitions - maybe
following the TanDEM-X supersites definition (5 main All implemented with systematic acquisitions, except Totten
outlet glaciers in Greenland; PIG, Thwaites, Totten and | Ice & Snow Implemented | Glacier (covered however by ice sheet campaigns).

Requirements discussed as part of PSTG SAR WG
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Review of FRINGE 2011 Recommendations (cont’d) s esa

Recommendation From Session Status Comment
Terrain - i i0i ilt i i
ESA should set up a web-based system to collect, ina | gy peidence & S-1 Observation scenario is bt_JlIt ina d_|fferent manner. A
L : process to gather S1 observation requirements is in place
transparent way, the priorities of the potential S-1 users. | | 54slides Not : : . . : . :
The users should clearly identi e ) . and is going to be reinforced, involving Copernicus services,
y identify the ‘minimum DINSAR implemented L o
. ) . o n Member States, and key scientific and application
requirements’ for their proposed application. o
& PSI communities.
High revisit frequency with homogeneous acquisitions is
desired over volcanic regions (e.g. the whole volcanic
arcs). Both ascending and descending acquisitions are
needed due to steep slopes (layover etc.) and the nature Implemented / planned
of volcanic deformation (unknown source type, & P P '
geometry). When signs of a possible future eruption, Volcanoes Implemented o . . .
such as an increase in seismicity, are detected (users Spec!flc actions were (already) taken in the case of volcanic
X . S eruption.
are partly responsible for this), the planned acquisitions
should be acquired with the highest priority and
acquisitions additional to the standard mission are
desired.
ESA should investigate adding Atmospheric Phase Earthquakes &
Screens routinely to S-1 products to benefit geo-location | Tectonics, DINSAR
. o . Not
and interferometry. This information could be produced | ¢ ps| InSAR . Not planned.
; . ; implemented
from global weather & ionospheric models and/or data
from future sensors. Methods
ESA should provide estlmgtes of fine offsets between Earthquakes & Partly Issue addressed at INSARAP workshop December 2014, to
TOPS SAR scenes to avoid phase ramps from small Tectonics implemented | be further discussed at FRINGE 2015
mis-registration in TOPS interferograms. P
ESA should make RAW auxiliary data for S-1 available . .
once the mission starts, e.g. raw GPS data for orbit Earthqgakes & Implemented AEEEEIE precise (21.-day Qelay) Sl DESLTE (f25 raurs
o Tectonics delay) orbit products is available to all users
determination.
ESA should seriously consider S-1 data-delivery in .
Level-0 format as this would entail enormous savings in | Summary Session | Implemented Level 0 products are part of the core products available to

bandwidth (factor of ~5) for both the users and ESA.

users
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Review of FRINGE 2011 Recommendations (cont’d) s esa

acquisitions over active volcanoes.

Recommendation From Session Status Comment
ESA should ensure timeliness of S-1 data availability Sl preciists e MEs evelelle i I ey (fom Sersig
and ease of downloading as these are of vital Volcanoes Implemented | . . . . . .
. g Scripting is possible to automatically download products
importance for successful global monitoring. .
related to user defined areas.
.ESA should consider dellve_rlng g‘]‘eocodeq Earthquakes & Partly Exploitation platforms will be the place to give possibility
interferograms, perhaps using a “processing on ; . .
,, Tectonics implemented | for generating such products
demand” approach.
Coordinate with Radarsat-2 and Radarsat lce & Snow Imolemented This is foreseen, these aspects are discussed as part of
Constellation Mission for coverage of the South Pole. P the PSTG
Coordinate with other space agencies for continuity
measurements on specific “supersites” (rapidly lce & Snow Imolemented This is foreseen, these aspects are discussed as part of
changing areas), now that three INSAR missions are P the PSTG
being phased out in 2011.
Space agencies should coordinate and quarantee Sentinel-1 will regularly cover most active volcanoes,
P 9 9 Volcanoes Implemented | coordination with other space agencies should indeed

also be done
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