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Overview 

– 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 

 



GHRSST-IV, Cape Cod – June 2013 

Medspiration Evolution 
(J-F Piolle) 

Build on Medspiration assets and reach 
further user community 

Outreach  

 
User applications  
 

Analytics 
 

Access 
Data are accessible through FTP, OpenDAP, WMS 
Static and dynamic visualisation available 
Details at : http://www.medspiration.org 

Sustain and develop new products 
 



ESA STSE OceanFlux GHG: New 
Climatology of CO2 Gas flux 
http://www.oceanflux-ghg.org/   

http://www.oceanflux-ghg.org/
http://www.oceanflux-ghg.org/
http://www.oceanflux-ghg.org/
http://www.oceanflux-ghg.org/




ESA Felyx: New High resolution diagnostic data 
system to access and study long-term archives 
of satellite earth observations  
 

http://hrdds.ifremer.fr  

• 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




Meso- and Sub-mesoscale ageostrophic expressions… 

11 micron night-time image 
acquired on 9th May 1992; 
the area covered is 512 x 
512 square km by the ERS-
1 ATSR  

MERIS17 August 2011 
image stretches across 
the Barents Sea  

Chains of small-scale 
cyclonic eddies (size 
3-5 km) in the Japan 
Sea on the ERS-1 SAR 
image of October 
22nd, 1992  

The trajectories of 
cyclonic (blue lines) and 
anti-cyclonic (red lines) 
eddies over a 16-year 
period derived from 
altimetry 
 
Upper) lifetimes ≥16 
weeks  
 
 
Lower) lifetimes ≥16 
weeks for eddies with 
net eastward 
displacement.  
 
 
(From Chelton et al, 
2011) 
 







(B. Chapron et al) 

What about “normalized structural” 
(gradient) assimilation of these products? 





Project http://ovl-project.oceandatalab.com 
OVL data portal http://ovl.oceandatalab.com  

• A virtual platform to 
discover and manipulate 
co-located EO datasets and 
related model/in-situ 
datasets 

 
• Conceived to develop 

synergy between data 
sets 

 
• A scientific research tool 

allowing visual and 
interactive exploration of 
data in the oceanographic 
context 
 

• Prototype for ocean 
NOWCASTING bench  

http://ovl-project.oceandatalab.com
http://ovl-project.oceandatalab.com
http://ovl-project.oceandatalab.com
http://ovl.oceandatalab.com




 

 
Validation: Frontal locations observed & modelled 





Do these data qualify as 
Fiducial Reference 

Measurements (FRM)? 



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: 

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



Microwat: Convoy with EPS-SG 

– All Microwat concepts plan to fly in convoy with 
EUMETSAT Polar System Second Generation 
(EPS-SG) 

– Capitalize on the EPS-SG Microwave Imager 
(MWI) instrument (> 23.8 GHz) 

– Microwat addresses the channels that 
were descoped from EPS-SG due to 
cost and technical challenges (large 
rotating antenna) 

– Capitalize on the EPS-SG C-band (5.3 GHz) 
fan-beam scatterometer instrument for 
roughness parameters 

EPS-SG (2021+) 



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 





Microwat 

– 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 



Microwat (TICRA) 



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 

 

Image Sat: 17-03-2010 

Mesure : 18-03-2010 

Veolia : 2 μg/L 

Veolia : 1 μg/L 

Veolia : 2 μg/L 

Veolia : 3 μg/L 

Veolia : 4 μg/L 



Sentinel-2 swath & coverage 

SPOT5 60 x 60 km2 

IRS P6 LISS III 141x141 km2 

Landsat ETM+ 180 x 172 km2 

High revisit time (5 days at 
equator)  assured by twin 
satellite observations 
performed over a very large 
swath 

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  

Sentinel-2  290 x 290 km2 !! 



S2 assumption on coastal acquisitions 
20 km offshore 280 km swath – lots of data. 



High Resolution TIR for coastal applications 

Parameter Range / Description 

Spatial resolution < 50 to 120 m 

Revisit 1 to 3 days 

Spectral bands 10 - 12 micron baseline, 8.6 and 9.1 micron useful 

Absolute calibration < 1K 

NEDT < 0.3 K @ 290 K 

Additional measurements Vis, NIR needed for NDVI, LAI and albedo estimations 

Temporal separation  < 60 seconds (between TIR meas. and Vis/NIR/SWIR) 

Thermal Infrared (TIR) 
Imaging missions  

in convoy with Sentinel-
2 



Overview of concepts under study at ESA 
 - within context of ESA EO Convoy Studies 

Concept C 

100 m / 290 km 

2 

< 0.2 K 

COTS microbolometers 

1024 x 768 pixels 17μ pitch 

Push broom 

On-board 

40 – 70 kg 

1.1 m x 0.3 m x 0.4 m 

> 30 W 

 
 
 
 
 
 
 
 
 

Image credit: AirBus DS Image credit: AirBus DS Image credit: SSTL 



Sentinel-3   



Sentinel-3: A bigger Picture for Copernicus 

Ocean and Land 

Colour Instrument 
GPS 

Star 

Trackers 

Sea and Land 

Surface 

Temperature 

Radiometer 

S-Band 

Antenna 

X-Band 
Antenna 

SAR Radar 

Altimeter Antenna 

DORIS 

Antenna 

OLCI Calibration 

Mechanism 

Laser Retro 

Reflector 

Microwave 

Radiometer 

SLSTR VisCal 

SLSTR Blackbody 

Satellite 

reaction 

Wheels 

Satellite 

Launch 

Adaptor 

 

Main satellite characteristics 
• 1250 kg maximal mass 

• Volume in 3.89 m x 2.202 m x 2.207 m 

• Average power consumption of 1100 W 

• Large cold face for optical instruments 

thermal control 

• Modular accommodation for a simplified 

management of industrial interfaces 

• 7.5 years lifetime (fuel for 5 add. years) 

 



Sentinel-3: Satellite Orbit details 

1 Repeat Cycle 

(27 days) 

2 days 

Ground Track Patterns 

S3-A S3-B 

Instrument Swath 

Patterns 

1400 km SLSTR (nadir) 

740 km SLSTR (oblique) 

1270 km OLCI 

SRAL (>2 km) and MWR (20 km) 

nadir track 

SRAL tracks at the equator: 

S3A = 104 km track separation  

S3A+B = 52 km separation 

SRAL orbit drivers: 

• Ground track repeatability,  

• Dense spatial sampling 

Orbit control requirement:  

• Ground track dead-band ±1km 

Orbit type 

Repeat cycle 

LTDN 

Average altitude 

Inclination 

Repeating frozen SSO 

27 days (14 + 7/27 orbits/day) 

10:00 

815 km 

98.65° 



Sentinel-3 Optical Coverage 

OLCI mean 
revisit time 

with 2 
satellites 

 
 

SLSTR nadir-
view mean 
revisit time 

with 2 
satellites 
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Spectral Channels: (A)ATSR & SLSTR 



Sentinel-3 SLSTR  

Credit: ATG medialab 



The Sea and Land Surface 
Temperature Radiometer (SLSTR) 

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

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

• maintain along track scanning with 
increased swath of oblique view to 
740 km 

• increased nadir swath coverage to 
1400 km 

• 100% overlap with OLCI 

• improved coverage Ocean < 4 days 
(practically ~ 2 days) 

• dedicated Active Fire channels 

• Timeliness: 3 hours NRT Level 2 
product 

 

Key Improvements compared to AATSR: 

SLSTR FM2 emerging from Thermal 
Vacuum Chamber after characterization and 
calibration tests at RAL, UK May 2015 
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SLSTR – FM2: Spectral calibration 

  
S4 1.375 S5 1.610 S6 2.250 

S7 3.74 S8 10.95 S9 12.0 

S1 0.555 S2 0.659 S3 0.865 

1. Performed June-2014 RAL 

2. Fourier transform 

spectrometer (maximum 

spectral resolution of 0.0015 

cm-1 and spectral range of 30 

cm-1 to 40000 cm-1 (0.25 μm 

to 333 μm)) 

a. Excellent spectral 

registration 

b. High Spectral Resolution 

c. High Optical throughput 

d. Fast measurement cycle 

3. No major NC, all spectral 

channels within expectations.  

4. Final response curves 

available on sentinel.esa.int  



• Click to edit Master text styles 

– Second level 

• Third level 
– Fourth level 

» Fifth level 

S3A SLSTR: performance 

SLSTR

Band 

lcenter 

[mm] 

Dl 

[mm] 

NEdR@3% / [W 

m-2 St-1] 

NEdT [mK] 

SSD 

[km] 

S1 0.555 0.02 9.68 x10-4 0.5 x 0.49 

S2 0.659 0.02   9.38 x10-4 0.5 x 0.49 

S3 0.865 0.02 9.09 x10-4 0.5 x 0.49 

S4 * 1.375 0.015  3.57 x10-4 0.5 

S5 * 1.61 0.06 1.76 x10-4 0.5 

S6 * 2.25 0.05  4.17 x10-4 0.5 

S7 3.74 0.38 60 mK 1.0 

S8 10.95 0.9 26 mK 1.0 

S9 12 1.0 28 mK 1.0 

F1 3.74 0.38 225 mK 1.0 

F2 10.95 0.9 45 mK 1.0 AATSR Heritage 
SLSTR New Bands 

Preliminary Results from the 
recent calibration campaign 
in TVAC@RAL 
 
Excellent Thermal NEdT 
 
Saturation on S7@308K 
Adjustment of integration 
time (76  50μs) resolves 
issue. 
 
Data now being analyzed for 
final results 

Tref=270K 

0.038K 

0.014K 

0.02K 



Launch Campaign 

• 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  
 

• Detailed planning of the Launch 
campaign is progressing well 
 
 
 



ESA Presentation | DD/MM/YYYY | Slide  40 

ESA UNCLASSIFIED – For Official Use 

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  

Possible release of data to S3VT no earlier than L+3 Months 
(depending on performance) 
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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 

preventive repair now complete. 

• Payload readiness: 

• SRAL PFM instrument integrated on Satellite and tests 

complete. 

• MWR PFM integrated on Sentinel-3A satellite. Repaired unit 

(see alert above) to be swapped in June. 

• 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 20th 

Sept. 2015) 

• Export licenses for S3A launch from Russia granted 

• Sentinel-3B Assembly, Integration and Test on-going 

 

 



ESA Presentation | DD/MM/YYYY | Slide  42 

ESA UNCLASSIFIED – For Official Use 

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 



S3A Launch : 31st October 2015 
(Assuming no show-stoppers!) 

Thank You – 
any Questions 

 

Contact: Craig.Donlon@esa.int  

mailto:Craig.Donlon@esa.int

