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Overview Q @eSa

— Rapid tour of SST related
activities @ESA (not
exhaustive!)

— C-band Passive Microwave
developments

— High-resolution thermal
infrared (S2 Companion)

— Sentinel-3 Sea and Land
Surface Temperature
Radiometer

- Summary

— Susanne Mecklenburg



Medspiration Evolution

(J-F Piolle)

Build on Medspiration assets and reach >  Sustainanddevelop new products
further user community
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Analytics User applications

Horizontal distribution of satellite-derived SST annual linear trends (°Clyear) over 1985-2008
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Access
Data are accessible through FTP, OpenDAP, WMS Ifremer
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ESA STSE OceanFlux GHG: New

solas \W‘k
Climatology of CO, Gas flux eolse Q €Sa

The Project

i Latest news

'T:Gree'ﬁouse Gases S T, =

| ‘Science | Products | Documents

Published on the 15/04/2013
Science workshop
registration

The registration for the science
workshop is open.

Read the news

Published on the 01/02/2013

i Brochure

% The brochure of the project is
available

Read the news

= Published on the 22/11/2012

Observing gas transfer
between ocean and
atmosphere from space

Short wind waves in the order of centimeters can
be observed by satellite altimeters; their relation
with gas transfer velocity through the sea surface
is used to develop gas transfer algorithms for the

world’s oceans.

i Partners

Read the news

HERIOT

O w\\\ll
P ener e n@ - |

| Meetlngs&Events | Blog | News | Links | Workshop | Contacts

The Project
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Greenhouse Gases Evolution
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Products Documents Meetings & Events News

OceanFlux Climatology Processor 1.0 documentation

Table Of Contents
Cook your own climatology!

Registration

Accessing The Nephalae C
Configuring manually your ¢
Configuring your climatolog
Running your climatology
Downloading and viewing ¢

This Page
Show Source

Quick search

Go

Enter search terms or a module,
class or function name.

Cook your own climatology!

OceanFlux project offers to interested partners the ability to run thmr own climatology processing, selecting the

parameterization and input data of their choices. This p g config can be defined online gh a web
interface. Users can then connect to the Neph pi ing platform of Ifremer/CERSAT and execute their climatology
computation remotely.

This guidelines describes how you can cook your own climatology.

The Project

Site map Contact

°"1 T3 TH

oceanflux evolution

support to saence element

| Workshop | Contacts

The Oceanflux Greenhouse Gases Evolution
project is a project funded by the European
Space Agency, endorsed by the
International SOLAS project.

f-esa

Ias
192

The objective is to improve the
quantification of air-sea exchanges of
greenhouse gases.

Registration

To register for access to the Nephalae Cloud, enabling you to access all of the open: datasets and p g tools,
you are requested to fill in the project registration form :

o hitp/www.oceanflux-ghg.org/Products/Tools

By registering for access to the OceanFlux GHG and Nep Cloud
and systems terms and conditions.

Y you are agreeing to the lfremer data access
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ESA Felyx: New High resolution diagnostic data P~
system to access and study long-term archives & €Sa

of satellite earth observations
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PARTNERS

Ssa
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‘Ifremer
P M L ‘ Laburalon

pelamis

http://hrdds.ifremer.fr

PROJECT FUNDED BY

(-esa

Free open software solution for the
analysis of large Earth Observation
datasets

Felyx is a free software solution, written in python
and javascript, whose aim is to provide EO data

producers and users with an open-source, flexible y

and reusable tool to allow the quality and

performance of data streams (satellite, in situ and 28

model) to be easily monitored and studied.

The development of Felyx is funded by the
European Space Agency and realised by IFREMER,
PML and Pelamis.

DISCOVER THE PROJECT

LATEST BLOG ENTRIES

Building on the HRDDS
concept
A new system that allows
federation of distributed
DDS

Processing and analysis tools
Sub-setting, Metrics, analysis
Everything we dreamt of with
the DDS...

Available Now!!!



http://hrdds.ifremer.fr
http://hrdds.ifremer.fr

Nephelae big data platform————
> ’//—’r_

Analysis, comparison and

. synergy tools
series NOAA . ynergy Stereo video

series METOP N — camera

Buoys, floats

TRMM
QuikSCAT
OceanSat

Weather, ocean, wave models
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1.5PB
600 processing cores
2.5 TB memory

Processing tools



ocean surface currents:

Number Anticyclonic=17422
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Lifetimes = 16 weeks, Eastward propagation only
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e
European Space Agency

The trajectories of
cyclonic (blue lines) and
anti-cyclonic (red lines)
eddies over a 16-year
period derived from
altimetry

Upper) lifetimes =16
VEELS

Lower) lifetimes =16
weeks for eddies with
net eastward
displacement.

(From Chelton et al,
2011)
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[ERIS Glitter analysis
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Meso- and submeso-scale details
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What about “normalized structura
(gradient) assimilation of these products?

(B. Chapron et al)



Datasets }' Hotspots

Summerville
=Goose Creek

Norl'h‘j ;
Charleston é Yo MY
Charles

Weekly 100.0% datasets shown (4/4)

February




Ocean Virtual ..
Oceon Virtual Lab Laboratory '
e 5

Ocean Virtual Laboratory #®  Products Q  Hotspots @  Share M Setingg | i  About ?  Hep i Feedback

2



http://ovl-project.oceandatalab.com
http://ovl-project.oceandatalab.com
http://ovl-project.oceandatalab.com
http://ovl.oceandatalab.com
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2 OCEAN SURFACE CURRENTS:
TOWARDS FUTURE MISSION CONCEPTS

The Second International Meeting to explore novel technologies and
future mission concepts to measure ocean Surface Currents from Space

2273 November 2015 | IFREMER Brest | France e ol B
Rt lScnence Requnrements ]Progress using:
I New Technigques Optical Imagery Geomagnetics
i ]New Technology Synthetic Aperture Radar Interferometry
,‘, ]New Mission Concepts Altimetry Sensor synergy
oA lFuture Directions and Challenges Gravimetry Constellations/Convoy
i Scatterometry
o 3 e ig, :4.-. LG T g ot B ARy
§ . 52", : ,'- 'y --,‘, R ul P s 4 ,‘.'?.‘ A e R S

For more mformatlon lJlease go to www. congrexPrOJects com12015 eventsIlScl?.Imtroduttlon A .- .. =LY A S S : -: / : TR o

g AR = 4. ALY  wE
Contacts: craig.donlon@esa.int | christopher.buck@esa.int



{:esa

On the Potential of Surfers to Monitor Environmental Indicators in
the Coastal Zone

Robert J. W. Brewin

, Lee de Mora, Thomas Jackson, Thomas G. Brewin, Jamie Shutler

Published: July 8, 2015 ¢ DOI: 10.1371/journal.pone.0127706
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C-band Passive Microwave Instruments

— Since 2010, ESA has been working on pre-phase A development
activities in support of a new generation of C-band Passive Microwave
Radiometers

— Main drivers: Real-aperture imager capable of measurement within 5-

15 km of the shoreline

- Global coverage (all surfaces) with a daily revisit.

— Channel specifications:

Channel Spatial
Frequency Pol NEAT (K) Bias Primary purpose resolution
' (T/B/O) (K) (secondary in brackets) (km)
(GHz) (T/BIO)
SST (soil moisture, land surface
6.9 H&V 0.35/0.3/0.25 | 0.25 temperature) 76/20/5
H&V 0.5/0.44/0.4 0.35 | Ocean surface wind, (surface roughness
10.65 correction for SST), soil moisture, heavy | 50/20/5
Full 0.25/0.22/0.2 | 0.25 | precipitation over ocean
H&V 0.6/0.5/0.44 0.5 Ocean surface wind, (surface roughness
18.7 correction for SST), sea ice, precipitation | 25/10/5
Full 0.3/0.25/0.22 0.25 over ocean
23.8 H&V 0.6/0.45/0.3 0.5 Total column water vapour over ocean 25/10/5
314 H&V 0.6/0.5/0.42 0.5 Ocean surface wind, sea ice, snow, 15/10/5
) Full 0.3/0.25/0.21 | 0.25 | precipitation over ocean
89.0 H&V |1.00805 |10 | Seaiceandsnow, precipitation and 10/5/1

snowfall

Expecting a
Mission Proposal
for the ESA
Earth Explorer-9
Call due in
2015/16



Microwat: Convoy with EPS-SG

Frequency 5.3 GHz
o VV for all beams

Polarisation VV for all beams + VH for Mid-beams
Azimuth views 45°,90° and 135° w.rt. satellite track
Min. incidence 25° 20° [G]

. . Nom: (50 km)? Nom: (25 km)? [G]
Horzontal resolution High res.: (25 - 35 km)? High res.: (17 - 22 km)?

Nom: (25 km)? Nom: (12.5 km)? [G]

Horizontal sampling High res.: (12,5 km)? High res.: (6.25 km)?

<3 % for 6, < 25° at 4 m/s cross-wind (VV)
< (0,175, - 1.375) % for > 25 at 4 mjs cross-wind (W) 000 525 km 660
km km

> < > —>

Radiometric resolution

Coverage 97 % in 48 hrs. 99 % in 48 hrs, [G]




Microwat (Airbus)

Preliminary design of 1D inclined
interferometer and a conical
scanner

Trade off between the two
designs to be compatible with
VEGA.

Preliminary trade-off discounted
the interferometer concept
(number of antenna elements
too high) adding channels
complex

Baseline work on the refinement
of previous Microwat concept

Mesh antenna, better AMC
(SMAP & native approach),
better calibration

@ AIRBUS

DEFENCE & SPACE

Conical scanner

With mesh reflector




@ AIRBUS &i\‘é__‘_ esa

DEFENCE & SPACE

“Study on Advanced Radiometer for SST Observations
Conclusion

sent of Astrium [Ltd/SAS/GmbH].

* novel mission for microwave radiometry in LEO at 6.9GHz and 18.7GHz
 full Stoke Parameters are acquired at 18.7 GHz
* RFI suppression is base-lined

» respectively 20Km and 10Km ground resolution.

shall not be communicated to any third party without the written con:

These performances are ranked “Breakthrough” in the requirement

« .5m mesh antenna payload together with a Vega launch
* The overall missions is in 1KW, 1.2T range.

This document and its content is the property of Astrium [Ltd/SAS/GmbH] and is strictly confidential. It

Launch possible in 2020/2021 with European technology

@ AIRBUS

17 April 2015 113 DEFENCE & SPACE
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Microwat harp TERMA®| €

technologies ALLIES IN INNOVATION

Parallel contract to Airbus to consider the
same requirements Conical scanner and
interferometer).

Good study of a 1D tilted interferometer
case

Use of waveguide antenna technologies -
requires further work (zero baseline issue)
but is very attractive

Thinned array concept for 18.7 and 6.9 GHz
NEdT 0.2K or better

Resolution < 10km met for majority of
~500 km swath

But...final trade-off selected the the conical
scanner

18.7 GHz Wave
Guides




Microwat (TICRA) M

NOAL SOLOTICN ASYs 14.5.7

STEP= MAY 13 2014
6 1 13:14:28
FREQ- . 642624 ' FIOT NO. 1
USOH (AvG)

RSYS=0

DMX =4,66811
MK =4.66811

0 1.16703 2.33406 3.50108 4.66811
.583514 *  1.75054 2.01757 °>008 4 g4
Multibeam — Eigenmode No. 1




Sentinel-2 TIR Companion

Sentinel-2 2014 workshop

Clear need for high
resolution (20-100m)
thermal infrared channels to
complement the Sentinel-2
spectral bands was
expressed.

GHRSST 2014 endorsed the

need for coastal
environments

il =W s

Mapping estuarine
turbidity using high and
medium resolution time

series imagery
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3 Image Sat: 17-03-2010 (®
X :18-03-2010,. @

Veolia : 4 pg/L
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Sentinel-2 swath & coverage d=esa

High revisit time (5 days at

- equator) > assured by twin
IRS P6 LISS Il 141x141 kml satellite observations

performed over a very large
swath

Maximum effective coverage time for SC1 & SC2 (days) (<15% cloud cover; 68% confidence)

290 /(/77

33333

Sentinel-2 290 x 290 km2 i IR PHEE

Geographical Coverage:
« All land masses 56° S bis 83° N incl. major

islands All EU Islands < 20 km off the coast
« All Mediterranean
« Inland waters and all closed seas



S2 assumption on coastal acquisitions “&“‘"‘*“ﬁesa
20 km offshore 280 km swath - lots of data. N

&




High Resolution TIR for coastal applications

Thermal Infrared (TIR)
Imaging missions
in convoy with Sentinel-

2
Parameter Range / Description
Spatial resolution <50to 120 m
Revisit 1 to 3 days
Spectral bands 10 - 12 micron baseline, 8.6 and 9.1 micron useful
Absolute calibration < 1K
NEDT <0.3K@ 290 K
Additional measurements | Vis, NIR needed for NDVI, LAI and albedo estimations
Temporal separation < 60 seconds (between TIR meas. and Vis/NIR/SWIR)




Overview of concepts under study at ESA

= within context of ESA EO Convoy Studies

GSD/Swath 100m / 300 km 100m / 300km 100 m /290 km
Spectral band number 2 minimum 2 mmimum 2

NEDT on each band 02K 02K <0.2K

MTF (ACT/ALT) 028/0.12 028/0.28

TIR Detector COTS microbolometer COTS microbolometer COTS microbolometers

1024 x 768 pixels 17p pitch
1024x768 pixels with 17 pm pitch  1024x768 pixels with 17 pm pitch

Concept Pushbroom Step-and-stare Push broom
Calibration On board On board On-board

Mass 91 kg 75 ke 40 - 70 kg

Volume 89x69x55 cm3 87x66x57 cm3 1.1mx0.3mx0.4m
Power 62W 60 W >30W

Picture of the assembly Black Body ——

calibration source

calibration

Nadir

h Space Agency

Image credit: AirBus DS Image credit: AirBus DS Image credit: SSTL
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Sentinel-3: Satellite Orbit details

Instrument Swath

SRAL tracks at the equator:
S3A =104 km track separation
S3A+B =52 km separation

' SRAL (>2 km) and MWR (20 k
nadir track

1400 km SLSTR (nadir)
740 km SLSTR (oblique)
1270 km OLCI

Sl

2N

Orbit type Repeating frozen SSO

Repeat cycle 27 days (14 + 7/27 orbits/day)
LTDN 10:00

Average altitude REIEEQL

Inclination 98.65°

{=esa

SRAL orbit drivers:

Ground track repeatability,
Dense spatial sampling

Orbit control requirement:

Ground track dead-band +1km




Sentinel-3 Optical Coverage

L

0
Longitude [deq]

/OLCI mean ‘2
revisit time
with 2 "
satellites §
0.5

G.STR nadir-
view mean
revisit time

with 2
satellites

.

Mean Revisit Time [days]







Spectral Channels:

ATSR-1 ATSR-2 AATSR SLSTR
ERS-1 ERS-2 ENVISAT Sentinel3
Swath Nadir 500 500 500 1400
[km] oblique 500 500 500 740
SSI [km] Resolution at sub 1 1 1 0.5
VIS/SWIR | sat point
SSI [km] IR
Band 1" Chlorophyll
Band 2 Veg. Index
Band 3 Veg. Index
Band 4 Cloud clearing
Band 5 Cloud clearing
Band 6 Cloud clearing
Band 7 SST
Band 7 F Fire
Band 8 SST
Band 8 F Fire
Band 9 SST
Life time As designed
[years] As flown

1 European Space Agenc
ESA UNCLASSIFIED - For Official Use ( OpernICUS pean shate neeney



b R

TV ATH AT TN
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The Sea and Land Surface

Temperature Radiometer (SLSTR)

Key Improvements compared to AATSR:

e number of spectral bands from 7 to 9
(new 1.3 and 2.2um) for better Ci
Cloud detection

e increased resolution for VIS and SWIR '.
channels (0.5 km @ nadir, TIR 1 km
@nadir)

e maintain along track scanning with
increased swath of oblique view to

740 km
e increased nadir swath coverage to
1400 km
o : SLSTR FM2 emerging from Thermal
* 100% overlap with OLCI Vacuum Chamber after characterization and
e improved coverage Ocean < 4 days calibration tests at RAL, UK May 2015

(practically ~ 2 days)
e dedicated Active Fire channels

e Timeliness: 3 hours NRT Level 2
product



SLSTR — FM2: Spectral calibration

: : : sig_20140716T165446Z
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Figure 8.27 The normalised unpolarised spectral response of S9 detector 1 (analogue signal) at 87K.  Figure 8.37 Temperature dependence of the unpolarised normalised response of 89 detector 1 (analogue signal).

avallaplie 0r1 serituneil.esa.irt A . ' S
ESA UNCLASSIFIED - For Off|c|a| Use & Science & Technology Facilities Council OpernlCUS Hropeet space Agency

@ Rutherford Appleton Laboratory



 S3A SLSTR: performance .a esa

Nadir Tref=270K

Preliminary Results from the S7 NEDT
recent calibration campaign o1 | | | 3
in TVAC@RAL goop B E
2 B 8
B :
0.038K . E
Excellent Thermal NEAT o f 8 @ @ o ss@ |
0'0%40 260 280 300 320
Target Temp (K)
Saturation on S7@308K 0.04 g——r———————— e,
Adjustment of integration 003 =
time (76 = 50us) resolves = E
issue. 0.014K == d—G—G—s—F 5 s B 5 & sa 8 & 8 3
o.oc?zfo l ' ' 2e|30 I ' 2éo l l ' 3cl>o l l l 3§20
Data now being analyzed for Ta’i‘: ;EZ: ®
final results °-°4E ——% [ ¢ — T T T T T3
0.03 E A - . . _é
0.02K : =——4Ff—+F @ g B g @ @@ @ @ E
g AATSR Heritage B 5 E
SLSTR New Bands oot L. U R —

Target Temp (K)

G)\pernlcus European Space Agency

2 SENTINEL-3 FOR SCIENCE WORKSHOP & R ——
2-5 June 2015 | Palazzo del Casino-Lido | Venice, Italy S Rutherford Appleton Laboratory
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Launch Campaign Q CSd

S3A has a planned launch
from Plesetsk cosmodrome on
31st October 2015

Mechanical compatibility tests
with the Rockot are complete

Licenses to launch have been
granted

Satellite transportation to
Plesetsk has been booked

RUSSIA
Plesetsk cosmodrome

Detailed planning of the Launch
campaign is progressing well

OMoscow

KAZAKHSTAN
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Defined Optical Regions of Interest ‘\&\

A Generic request for the early part of the E1 mission cal/val activities
L1B: OLCI: L+5 weeks SLSTR L+8 weeks, SYNERGY (L1C): L+10 weeks
Specific L2: L+ 10w

North Pacific 2 ;

Possible release of data to SBVT no earller than L+3 Months
(dependlng on performance)

EPLD N

el ~*'-<‘ South Pacific " a. ‘ = o~ iy ‘.; ‘“.
- llaldwes 4 ¥

. Geocal AF
= = ) Antartica

_— > — .

1 European Space Agenc
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Sentinel-3A Status

« Platform readiness:

« Sentinel-3A AIT progressing: Full satellite integrated since
early July 2014
 Mechanical Test Campaign successfully completed by end
2014 =
«  Alert on one component in SLSTR and MWR instruments with gghr>&
preventive repair now complete. Y
 Payload readiness: .
« SRAL PFM instrument integrated on Satellite and tests
complete.
- MWR PFM integrated on Sentinel-3A satellite. Repaired unlt
(see alert above) to be swapped in June. s ol
- SLSTR-FM2 electrical, mechanical, functional as well as VIS &
radiometric calibration tests completed; Analysis of ¥
characterization results ongoing, instrument being integrated
into satellite ,
« OLCI defective camera detected in Oct 2014 and replaced in &
Nov; root cause found; replacement of all OLCI-A cameras _%
with those produced for OLCI-B in progress

« S3A launch window end Oct. 2015 (shipping to launch 20t

Sept. 2015) N
«  Export licenses for S3A launch from Russia granted OEINICUS  Furopeen space Aoency

« Sentinel-3B Assembly, Integration and Test on-going
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Conclusions <

« Readiness of Sentinel-3A Satellite and testing on track for a launch by end October
2015

« All ground segment facilities supporting the Sentinel-3 commissioning (predicted
duration 5 months after launch) and operations are in place, both at ESA and
EUMETSAT

« Sentinel-3B Satellite integration well advanced. On track for a launch approx. 18
months after Sentinel-3A (i.e. Q2-2017)

*  Procurement of Sentinel-3C and -3D Satellites started

« ITT process on-going, with the objective to have the EC agreement to the contract
proposal in October 2015

« KO of industrial activities planned before end of 2015, for a delivery of the C and
D models by end 2021, well in advance compared to the predicted lifetime of the
A and B models (7 years min from start of operations)

« With the inclusion of the C and D models to the fleet of Sentinel-3 satellite, mission
continuity is ensured for at least 25 years from the launch of the first Satellite

1 European Space Agency
ESA UNCLASSIFIED - For Official Use @)ernICUS



Thank You -
any Questions

Contact:

L4
European \\V

o= EUMETSAT SECMWF o3k @ t&a™
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