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The Copernicus Sentinel & EUMETSAT { — @Sa
Deployment Schedule
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Copernicus Space Component (CSC) @ EUMETSAT X

« The European Copernicus system, including the Copernicus
Space Component (CSC), is been established as an
extensive and proficient EO system

 The current Sentinels provide —~10 Tb/day of world-class OpernICUS

data to over 100,000 registered users — fuelling Europe’s eyes on Earth

Copernicus. ¢ @ af @ (f}

« Service application dependencies are now in place and
there are great expectations for the future Copernicus

system.
« User needs and requirements have also evolved in the g
new Copernicus paradigm e
e A user-driven Long Term Scenario (LTS) is in
development (Extension and Expansion) in close @esa é
consultation with the EC, ESA and EUMETSAT

 This will define the overall system architecture ——

for the Copernicus Space Component and its
evolution based on user requirements coordinated
by the EC

« Near-term expansion to address High Priority
user needs/gaps in existing observations
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COperniCUS ngh Prlorlty GEUMETSAT Q@: esa
Candidate Missions (HPCM)

 Potential Copernicus High Priority Candidate Missions (HPCM) include:
1. Anthropogenic CO2 monitoring Mission

2. High spatial-temporal resolution land surface temperature (LST)
monitoring mission (including coastal areas)

Polar ice and snow topography Mission (See Rob Cullen)
Microwave imaging radiometry Mission

Hyper-spectral imaging Mission (including coastal areas)
L-band SAR Mission

o o A~ W

« ESA Phase A/B1 studies for all HPCM will start in early 2018 for all
HPCM

« The EC process of user needs and prioritisation is on-going and will
continue in parallel

* Final selection of HPCM specific characteristics (e.g. spectral choice,
number of satellites etc.) will be determined at the end of Phase A/B1
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Sentinel-3 Mission Status & EUMETSAT \sCSa

N

e Sentinel-3A launched In
February 2016

« Nominal operations of space
and ground segment

« Sentinel-3A Routine Operations
Readiness Review in October
2017 to confirmed formal
transition into full routine
operations

« All Level 1 and 2 products have been released to users

e Reprocessing including the commissioning phase

«  SRAL Altimetry: completed and data being made available to all users

SRAL Switch on 1 March 2016
Sample L1/L2 data available June 2016

L1B, L2 land and ocean data 13 Dec 2016
release

L1A, L1BS Mid-Feb 2017

ESA UNCLASSIFIED - For Official Use
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S-3A STM Products Availability & EUMETSAT { — €Sa

S-3 STM Product Family (Core Products)

Level 0 N CAL

" ALL S-SBASTM L1 & L2
products available on
. : line since 15 June

0 » 2016 from
https://scihub.copernicu
s.eu/

Lt

» Consistent data set
from 15 June 2015

\ . (Processing Baseline
[ | 2.15)

»» Next reprocessing

NEW o campaign will include
roduct = :
P . : ~ data products BOM, i.e.
Level 2 NmﬂTSCTC' from 1 March 2016
- Not user product - Officially released To be released (Q4 2017)
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Sea Level — Sentinel-3 / Jason-2 and
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ESA DeDop: Open source code to
process SRAL Lla = L1b data & EUMETSAT | - CSa

Delay-Doppler Altimetry Studio

where you can customise your own data processing

Code, examples, manual etc. at http://DeDop.org
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Sentinel-3 OLCI/SRAL synergy over internal waves using E

SEAScope : 1 Hz vs. 20 Hz along track SSHA (+-30cm) e

Craig Donlon @craigdonion - Sep 10
Ocean internal waves from the @ESA_EQ @CopernicusEU #sentineld altimeter: along
track resolution matters so bring on the Lla Eoceandatalab

October 2017 DeDop Introduction — OSTST 2017, Miami isardSAT




ﬁ ., | & EUMETSAT

MEETMGS E EVEMTE  »

http:.//www.frm4alt.eu

JASON-3 GAVDOS & W.CRETE  CDN1 CAL/VAL

Perranent Altirmeter Transponder ELA Tae

Coal ®rgticn falidarion Calibrotion/ Valkkotian
Glibration Fociltes
"

" FRM&ALT PROJECT
: AlM OF THE FRMAALT PROJECT

| fi-du-cial (adj) Regarded or employed

as a standard of reference, as in
surveying.

[Late Latin fdcilis, from Latin fdcia, trust,
from fdere, to trust; seebheidh- in Indo-
European roots.]

Establish and demonstrate Sl
traceability of Fiducial Reference
Measurements (FRM) and their use
for satellite derived altimeter
calibration and validation.
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_"ﬂ""."’;ﬂ Gavdos Lat: 34‘3??973: N Sea-Surface & Jason, 53A, S53B Operational
{EVE1) Lon: 24.119770° E Transponder &
GHNSS array

Coordinates Cal/Val Approach Missions Status
Lat: 35.337840" N Transponder & §3A, 53B, Jason, Operational
Lon: 23.779502" E GNSS array CryoSat-2

- 28 May 2017 at 12:07



Transponder and sea-surface

- EUMETSAT |\
CaI/VaI in Crete | "—E u A

See Thu, Oct 26 2017, 14:00 - 18 OO Concerto

=F-111gelelng

e CVL _O0O1 - Fiducial Reference Measurements for
Satellite Altimetry Calibration
CVL_002 - Multi-mission Calibrations results at the
Permanent Facility for Altimetry Calibration in west
Crete, Greece attaining Fiducial Reference
Measurement Standards

e CVL 003 - Sentinel-3 Transponder Calibration
Results

e

- []j C.Donlon | 23/10/2017 | Slide 13
ESA UNCLASSIFIED - For Official Use GeoMalLab

=M T I WmE S IS =M= IEE S (oper:r:yiq_%



SRAL Ku PTR Total power evolution @ EUMETSAT { = @Sa
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Total power of the PTR (SAR in Ku Band)

100 days of data reported last year (Boy e s e BT
et al) Nominal CAL1 SAR Ku (and C) T \\
PTR Total Power decreasing N Y

di

(0,06dB/cycle) following switch to
full SAR mode coverage
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Further analysis of all available flight data (CNES/CLS)
« Ku PTR total power continues to fall following switch on of SAR mode
 The coefficients of the degradation model fit continue to evolve slightly.

« The EOL prediction for S3A SRAL is now 2.53 dB loss

« But this less than 3.2 dB extended life (12 year) requirement — so
the instrument remains compliant with specification.

« OK... But what is going on?
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SRAL Ku PTR Total power evolution @ EUMETSAT \\

* Investigations on the High
Power Amplifier (HPA) die.

« HPA die are common to many
Altimeter designs in flight and
those now in preparation.

* Accelerated tests of the HPA die
on the bench to try and
reproduce the effect seen on
SRAL 3A

« Good progress with initial
results suggesting a potential
link to high-PRF SAR mode
pulsed signals (TBC).

* Investigation on-going.

HPA die under test (F. Vanin, ESTEC)
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New stacking method for removing GEUMETSAT Pey-T-

the SAR sensitivity to swell (F. Boy)

SLA spectrum
cleftra

L " EL:‘-I

Alternative stacking process in SAR T R
mode: Low Resolution with Range =}
Migration Correction (LR-RMC) o\

S

LR-RMC offers a hlgh level of : | %

I'nst Proc Splmter Tuesday 09:45

New stacking method for removing the SAR

sensitivity to swell

though...) an
No Swell

sensitivity

in LR-RMC

Global analysis:
« SAR spectrum is largely impacted
by swell between [scales <
50km]
 LR-RMC spectrum is cleaner
despite a very low filtering effect é
at 20km (antenna footprint) cnes
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Sentinel-3A: 2015-

Sentinel-3B: 2018-
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d-esa

European Space Agency

Sentinel-3B Is coming
soon...

A new Era of altimetry, New challenges, La Rochelle, France 31st October 2016
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Sentinel-3B: status & EUMETSAT | Q; eSa

« Satellite is now completing final
Assembly, Integration and Testing.

 Flight Acceptance Review — starts 27t \
October 2017 to complete 12t
December.

Sentinel-3 is compatible for launch on
either a Rockot (Plesetsk) or a Vega
(Kourou).

Actual launch provider is still in
discussion - waiting for the final
outcome.

Launch expected early 2018.

e

With two satellites on orbit, the
mission will attain full operational
capacity.
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Optimizing the Constellation:
Sentinel-3B phasing to 140°
(instead of 180°) after 4 days

ik T o 57 ‘Orbils 14
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& EUMETSAT \ -
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Sentinel-3 Tandem Rationale ¢ EUMETSAT &\&: eSa

CUIIUILIVIIS aAal all Iduutuues vvill yivce Lic sStadisiial |JUVVCI LU Llial atlelisce
relative calibration to the precision required.

e We can run S3A and S3B instruments in different modes

« We are interested in new science aspects of the Tandem phase.
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Sentinel-3 Tandem Implementation & EUMETSAT \ cSa

Launch S3B higher than S3A. The Launch of S-3B will already initiate
the drift to arrive close to S-3A.

Drift phasel: S-3B to reach S-3A, over 1.5 months. While still in
sufficient safety distance from the S-3A position, SIOV/LEOP and
commissioning of S-3B command and control can be performed. S-3B
data commissioning can start.

Tandem Phase: Once S3-B command and control commissioning is
confirmed to be OK, the approach to the actual tandem position will be
initiated. A Tandem phase of 4-5 months then follows:

S-3A maintains normal operations.

S-3B follows S-3A with a time distance of 30 seconds (separation
in position of 210 km)

S-3B continues commissioning activities

Drift phase2: S-3B to move away from S-3A and arrive at its baseline
position at +/- 140 deg to S-3A. Typical duration of this phase ~1.5
months.
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Tandem Phase Overview and S3B & EUMETSAT \&:esa
SRAL commanding

Sentinel-3B Satellite - SRAL Operations
Commissioning Phase

{ LEOP & SIOV Cal / Val
(E1) (E1)

Drift } 1400

i Drift Phase Tandem Phase ! Phase | Phasing
: 6 : 16 ' | 6 '
' g > —_—
Weeks : i Weeks : i Weeks |
" 2 > | L 3 —x :
, Weeks E Weeks :
i i ' o kW Lib Release !
1 Switeh-on » weeks ! (IOCR Technical Meeting)
f o : S . MidTerm ;
' . - U Wesk ) review
x
OLTC . ourc

i Optimization

s siov | Cross | S3A/B |
Activity 1 i Calibrations :  Manoeuvers : Comparism | i upload

SAR OL/CL SAR_OL/CL

PDGS Lo-Lib
products Lz

provisions

C.Donlon | 23/10/2017 | Slide 23

ESA UNCLASSIFIED - For Official Use
3 = e Cpernlcus

=l = o= L 1= = O Il = I .= 3l =2 KO
Europe’s #yes on Earth



\ |

Tandem: SRAL Open/Closed Loop ¢ EUMETSAT &;—esa

SRAL - S-3B vs. S-3A commanding scheme

On S-3A, the OL commanding has improved the measurement return for the
surfaces for which the OLTC was correctly defined

« Ice margins are meanwhile commanded in SAR-CL

For S-3B, the OLTC coverage has been increased to include all Land area up
to +/- 60 deg latitude

W = g S
-:_ \ f‘fi"'l" FS0
A i
. i - 23, T — -?3""
S'Bﬁ - | N> \ _-i'_;’.‘ L o S'3B
white: SAR OL . L V1" Yadh. .| white: SAR OL
green: SARCL |- . U & _#l 1. blue: SARCL
v .
= : T : : : “{i' )
< If the comparison with S-3A during the tandem phase confirms the -

improvement of the increased OLTC coverage, it will be recommended to
keep it on S-3B and implement it on S-3A
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S-3 S3VT-ALT & EUMETSAT | — @Sa

TEAM MEETING

12-16 March 2018
Darmstadt, Germany.

=1 (opemicus Cesa & EUMETSAT
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-csa & EUMETSAT

Review on International Altimetry Cal/Val Activities and Applications

i

23-26 April 2018,
Chania, Crete, Greece
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Summary & EUMETSAT { - €Sa
e Copernicus is being fully implemented — and expanding
« Sentinel-3A now in Routine Operations

Satellite and payload is fully commissioned

All ground segment facilities supporting Sentinel-3 at ESA and EUMETSAT
are in full operations.

SRAL Ku PTR total power decay predicted to remain within specification — on-
going investigation underway to establish root cause.

New approaches to data processing (e.g. LR-RMC) being developed

Validation activities are well advanced and dedicated projects are in place to
develop a culture of FRM validation

New L1A products available with Open Source tools to read and work with data

e Sentinel-3B Satellite Flight Acceptance Review in progress

 Orbit changes approved for 140Deg phasing of S3A and S3B

« Tandem phase in E-1 approved and baselined

e Sentinel-3C and -3D Satellites are being built now!

« International altimeter Cal/Val Review Chania, Crete 26-23' April 2018

e It's a fantastically busy time! Couldn’t be better!
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Craig.Donlon@esa.int £
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