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Copernicus Sentinel-3 SST L1 to L4 processing
chain and GHRSST perspectives

o | Anne O'Carroll
Pt S ' 23/1/2018
ECMWEF workshop on SST and sea-ice

-
K
\ SN
P -
N

e \ L < N &

| ° ) e .

kaer ICUS ARy s ] Tl B Do e R R
‘z . W)

| » s - = s T = A

A

o

-



« Senftinel-3 Sea Surface temperature

o Products and mission organisation
o L1to L2

CMEMS examples (L3 to L4)

GHRSST internationally agreed standards

Improved drifting buoy SST

Summary

ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading



Copernicus Sentinel-3 SLSTR

Sea and Land

Drect Surface
Saa  Temperature
Radiometer

I
Madir swath

Oblique (rear) scanner footprint

swathscanner (1400 km swath)

footprint (740 km

Ewaitjh} | Band characteristics of the Sentinel-3 Sea and Land Surface Temperature Radiometer

{SLSTR). F1 and F2 are dedicated active fire monitoring bands.

SLSTR Lcentre AL SHE |-/ 550  Function

* S3A| hed 16" Feb 2016,  —nilm im weTnd b
O U n C e e rU O ry ° 51 0555 002 20 0.5 Cloud screening, vegetation
moni oring, aerosol
° SLSTR |_2 d(]'l'(] 'I'O SSVT 2] /6/] 6 52 0659 002 20 0.5 NDVI, vegetation monitoring, aerosol
53 0.865 Qo2 20 0.5 NDVL cloud flagging Pixel
M Co-Tegistration
i OperOTlonG| |_2 SST 5/7/] 7. 54 1375 0015 20 0.5 Cirrus detection over land
o o o 55 161 006 20 0.5 Cloud clearing, ice and snow,
) B y | d pl 'I' 'I' vegetation momnioring,
O eSIOn C OU Im emen O Ion St 225 005 20 0.5 Vegetation state and cloud clearing
57 3.74 038 BOmK 1.0  SST, LST, Active Fire
O] /] 8’ S8 1055 09 50 mk 1.0  SST, LST, active fire
29 12 1.0 50 mE 1.0 SS5T, LST
F1 3.74 038 <1K 1.0  Active fire

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low . N
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading F2 10,95 09 <0.5K 1.0 Active fire




SLSTR marine products from EUMETSAT

EUMETCast Data Centre Timeliness
(UMARF)

v v
SLSTR L1B ANGLILIE
v v v NRT
SLSTR L2 WST
v v
(GHRSST L2P) HIE
Internal products only v NRT
available to “special users”
SLSTR L2 WCT v NTC

» Internal products available to Sentinel-3 validation team
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Mission Performance Framework

I
| CAL/VAL TEAM
1

USERS

Mission management (ESA/EUM)

Recommendations / Decisions

Quality
Working Group

Operation

Board

- Decisions

Processor patch

- Report ¢

ADF change
IPT change

/

Cal/Val and Algorithm

Monitoring Routine QC

and Calibration

MPC/ESA and EUMETSAT |
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Level-1: SLSTR

Overview and constraints: & EUMETSAT

« |Incorporation of new features: wider swath, new channels and high
resolution in some channels

Main processes (level-1a and level-1b):
Source packet processing

IR and VIS/SWIR calibration (without applying)
Time calibration

Geolocation

Measurement calibration

Time domain averaging (SWIR)

Re-gridding and cosmetic filling

Surface classification and cloud identification

Provision of meteorological fields at tie points & sence & echmtony ot counc
<« Rutherford Appleton Laboratory

ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading



SLSTR L1 processor

1) L1 calibration: computation of
calibration parameters

2) Calculate radiances / BTs from
counts

& EUMETSAT

& Science & Technology Facilities Council
@ Rutherford Appleton Laboratory

ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading
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| CONF and others
a\SEE(_:IfIC SLSTR ADFs

Sl _j/
OF and other
common ADFs

_

—

SLSTR L1 IPF

If SW_viscal_ca

SW_viscal_cal

=1

If SW_viscal_cal=0or 2

v

major steps

S1-L1CAL 2

L1 Calibration mode

Sal=Lilieril, il zinfe

L1A processing
(S1-L1A)

)

5

i

Writing Viscal ADF i
(S1-L1CAL_3)

L1B processing
(S1-L1B)

5

If SW_viscal_cal=2

Product Formatting
(S1-L1PF)

SLSTR L1b product

(all files or VISCAL ADF ) Q)pernicus



Level-2: SLSTR

Overview and constraints:
« Derivation of single-algorithm SSTs (D3, D2, N3, N2, N3R)

Main processes:
Common processing €.g. uncertainty estimation on all channels
SST step: single-algorithm SST and uncertainty calculations

L2P step: GHRSST quality levels, Sensor Specific Error Staftistics, populate
L2P with “best” choice SST and auxiliary data

ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading
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SLSTR L2 processor |

SLSTR Level 2 Processing ‘

- Marine -> EUMETSAT — ST

SLSTR L2 ADF |

. Land -> ESA ol

L |
Common
processing
L2_com
T — If SW___ ==1
It SW 1 AT
FRP | O SW == 1
e If Swmf‘l i
FRP processing LST processing S5T processing
[ module maodule module
L2 frp L2 Ist L2 sst
*If SW,,, ==1
L2P processing
module
L2 12p
Qutput Module
L2 _out
* .
B B B A
SLSTR L2 product  SLSTR L2 product  SLSTR L2 product
SL_2 LST oL SL_2_WsT ~ SL_2_wCT
ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading T—— i — —— i e —— i e



Copernicus S3-SLSTR SST

" GHRSST

Group for High Resolution
Sea Surface Temperature

Follows GHRSST L2P
Specification (GDS2r5)

https://www.ghrsst.org/documents/qg/category/ghrsst-data-processing-specification-gds/operational/

* NetCDF4

* Level-2 swath product

 Skin Sea Surface Temperature (one of D3, N3, D2, N2, N3R)
 Auxiliary ECMWF wind-speed, sea-ice fraction, background SST
 Aerosol dynamic indicator — Saharan Dust Index

» Uncertainty estimates: SSES, pixel theoretical uncertainty

» Experimental fields: nedt, nadir BTs.

rmicu {zesa
(ope s @ EUMETSAT



) Universityo

SLSTR SST: retrieval e Reading

* Five single SST algorithms (view/time of day/aerosol) derived
from weighted combinations of BTs measured in both views
(nadir and oblique) by the thermal channels.

« Weights are functions of viewing geometry and WV loading.

» Inter-algorithm adjustments

 Lake Surface Water Temperature in the L2P (initially using SST
retrieval).

-> Sentinel-3 SLSTR products guides and ATBD’s available from

_opernicy {:esa
&ope e @ EUMETSAT


https://sentinel.esa.int/web/sentinel/user-guides/sentinel-3-slstr

SLSTR SST:

L2 Uncertainties and Sensor Specific Error Statfistics

&
|

kd| UNIVERSITY OF

SLSTR GHRSST L2P (WST), per pixel: %Y LEICESTER

1) SSES bias and standard deviation (to drifting buoys)
-> SLSTR L2 DPM
-> Currently under revision to be in line with CCI methodology

2) Theoretical uncertainty (experimental field)
-> SLSTR L2 ATBD

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-3-
slstr/key-resources/technical-documents

i gcesa
Lopernlcus @ EUMETSAT



SLSTR SST Level-2 SSES methodology

Formation follows GHRSST data specification:

Quality Level:

0 no data

1 cloud contaminated data

2 worst quality of usable data

3 low quality of usable data

4 acceptable quality of usable data
5 best quality usable data

UNIVERSITY OF
LEICESTER

Quality Levels 3 to 5 based on thresholds of the Theoretical Uncertainty per pixel.
Quality Level 2 based on threshold or if Theoretical Uncertainty is a fill_value. (To
be updated soon with CCI methodology).

SSES bias and standard deviation:
-> Bias and standard deviation for each Quality Level determined from drifting
buoy comparisons in collaboration with ESA-MPC and continuing.

(S)perrﬂcus f tmp t f mp e microwave measurements, ECMWF workshop o) =

ents i rch a dp rational applications, 4-6 December 2017, R GEUMETSAT



SLSTR SST Level-2 Theoretical Uncertainty

“Experimental field”:

Combination of — measurement noise to retrieved SST,;
uncertainty from water vapour loading; uncertainty from
proximity to land and cloud

Derived separately for each SLSTR SST retrieval (D3, D2, N3,
N2, N3R).

 Interpolation of scan nedt to pixel value.

 Interpolation of SST coefficients to tie point, WV and path length
(symmetric uncertainties).

« Cloud and land contamination (asymmetric uncertainties).

University of
= Reading

@& EUMETSAT

(S)perrﬂcus f tmp t f mp e microwave measurements, ECMWF workshop o) =
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Validation of SLSTR SST

Sentinel-3 Validation Team (contact Anne / Craig)

EUMETSAT / MPC collaborative validation activities ... 2
(lgor Tomazic, J-F Piolle, Gary Corlett, Prasanjit Dash, | = OSISAF
Kevin Pearson)

OSI-SAF MDB:15-5ep-2016

© arge:93

- drifter:2136
moored: a7
isar.1

Dependence with DT cut-off and FKC

T — i —
- ' ww ¢ e e ' f - i | j — j ]
http://metis.eumetsat.int § —

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



Preliminary SLSTR statistics with Bayesian cloud

(G. Corlett)
Num Mean (SD) Median (RSD)  July 2016
Night * No QL split-> all results

N2: 2217 -0.917 (2.588) -0.137 (0.366)

N3: 3163 -0.755 (2.476) -0.033 (0.259) ° FKC model app ied

D2: 1257 -0.066 (1.208) 0.028 (0.299) _
D3: 1257 -0.086 (1.247) -0.001 (0.266) (SO bias should be

Drifter (Bayesian cloud version) Zero)

Num Mean (SD) Median (RSD)

Night: e Use of SLSTR MDB &
N2: 2001 -0.156 (0.685) -0.089 (0.301
N3: 2850 -0.090 EO.5683 0.009 ((0.207)) CCI M DB

D2: 1273 -0.065 (0.662) -0.003 (0.309) .
D3: 1273 -0.089 (0.684) -0.028 (0.284)  ® Prom|s|ng results so

far

UNIVERSITY OF
LEICESTER

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



CMEMS examples
(Level 3 and Level 4)



Plans for SLSTR in OSTIA

« Chongyuan Mao
e Simon Good

« SLSTR is being ingested in a trial version of OSTIA and the outputs are
monitored (some example results are shown in the following slides)

» Once the new cloud algorithm is introduced we will start the process of testing
the data for inclusion in our operational product

* In the long term the hope is to use it as a reference sensor used to correct the
other satellite data we use (currently VIIRS is used as the reference)

www.metoffice.gov.uk © Crown Copyright 2017, Met

Office
@& EUMETSAT



= Met Office

SLSTR in NEMOVAR OSTIA

Experiment runs:

+SLSTR_con <& NEMOVAR OSTIA configuration + all available SLSTR <~ Set up
since September 2016

+SLSTR_ para & NEMOVAR OSTIA configuration + dual view SLSTR < Set up
since August 2017

Statistics comparison:

Against operational NEMOVAR OSTIA for SST analysis using Observation-minus-
Background (O-B) field for 1 Nov 2017 — 14 Jan 2018

Against independent Argo observations at Argo locations for 15 Dec 2017 — 14 Jan
2018

O-B statistics for SLSTR field between two +SLSTR runs for 1 Nov 2017 — 14 Jan
2018

@& EUMETSAT



Argo minus OSTIA Statistics for 15 Dec 2017 — 14 Jan 2018

Mean Diff (°C) RMS
Region +SLSTR +SLSTR +SLSTR +SLSTR
Oper Oper
con para con para
Global 0.02 0.03 0.02 0.37 0.36 0.37
North Atlantic 0.02 0.04 0.03 0.53 0.52 0.52
North Pacific 0.01 0.02 0.02 0.38 0.37 0.38
Indian Ocean 0.04 0.04 0.04 0.28 0.28 0.28
Southern 0.01  0.02 0.01 038  0.37 0.38
Ocean

0OBS minus BKG

O-B Statistics for SST analysis during 1 Nov 2017 —
14 Jan 2018

0.8 ~

; : i| =+ Oper_OSTIA mean

0.7 i pmpmmm iy ccoeopeien i = =« +SLSTR con Mean |
: T Analysi : -

: S5 : alysis /| + -+ +SLSTR_para Mean

0.6 Fi b =—  Oper_OSTIA RMS ||
: : ‘ ‘ i| #~— +SLSTR_con RMS

0.5 _ P +~—+ +SLSTR_para RMS |{

0.3

x Mﬂ*** aE‘.F.'ﬁ.ﬂ,.,i M"MWWMWﬂW

0.0
Nov()l Novll Nov21 Dec()l Decll Dec21 Dec31 Jan -10

« Argo statistics indicate neutral impact from assimilating SLSTR data and comparable
results when assimilating all available SLSTR and dual view SLSTR

« Obs-Bkg statistics show that both +SLSTR runs show slightly larger RMS than the
operational NEMOVAR OSTIA, but the difference is generally < 0.02

www.metoffice.gov.uk

Office

© Crown Copyright 2017, Met

@& EUMETSAT




www.metoffice.gov.uk
Office

+SLSTR_con:
assimilating all available
SLSTR data

1966427 observations
Mean: 0.035
RMS: 0.41

+SLSTR_para:
assimilating dual view
SLSTR data

1073445 observations
Mean: 0.029
RMS: 0.41

OBS minus BKG

O-B Statistics for SLSTR during 1 Nov 2017 —

14 Jan 2018

0.8 ~ T T T T

_ : : | =+ +SLSTR_con Mean
07k iii...i|+ -« +SLSTR_para Mean ||

: : ; | == +SLSTR_con RMS
06F i ioi.....i|*—= +SLSTR_para RMS ||
0.3}
0.2}
01}

A gl gt o N Ot

0.
Nov-01 MNov-11 Now-21 Dec-01 Dec-11 Dec-21 Dec-31 Jan-10

O-B statistics for SLSTR field show
that assimilating dual view SLSTR
generates slightly better results,
although the difference is small

© Crown Copyright 2017, Met

@& EUMETSAT



Impact/Assessment of SLSTR L2P
SST data as inputs in the CMEMS
MED L3S/L4 multi-sensor
operational system

Andrea Pisano, andrea.pisano@artov.isac.cnr.it

B. Buongiorno Nardelli, C. Tronconi, R. Santoleri

- (&
lllllllll \\\K&\\\K < )
‘r' I Nazionale delle \\\\;: cSa = &operrncus
The use and impacts of sea SLC Ricerche Jé \\\x rem s ECMWE WDI‘/(S/IOp ont E U M E TSAT
uency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



Main objective:

o Following the approach presented last year at the S3VT (Feb. 2017),
Sentinel-3A SST data have been used to build daily (nighttime)
merged multi-sensor (L3S) and gap-free (L4) SST maps for the
Mediterranean Sea by using the CMEMS CNR MED SST operational
system and the results validated by using drifter observations

o Product assessed: SLSTR L2P SST NRT with processing baseline 2.18
o Validation period: July - August - September 2017 (92 days)

o Integration of SLSTR is also required by CMEMS as evolution of the
system by the end of March 2018

The use and impacts of sea surface temperature from passive microw r E;c%?’:%lz delle 1y &&@ e Sa w m kopermcus é E U M E TS AT
; o ) =

frequency passive microwave measurements in research and operatio.

@& EUMETSAT



CMEMS CNR SST Processing System: Overview

o For the Mediterranean Sea, CNR provides daily (nighttime)
supercollated (merged multi-sensor) L3S and gap-free L4 maps at
1/16°deg. horizontal resolution. The data are obtained from
infrared measurements collected by satellite radiometers and
statistical interpolation (OI)

1 VIIRS

2 METOP B

3 MODIS AQUA
4 MODIS TERRA
5 SEVIRI

o Currently, VIIRS is the reference sensor with which the other
sensors are bias adjusted

=

%/._

The use and impacts of sea surface temperature from passive microw E;c%?’:%lz delle 1 &\@ e Sa w E Lopemlcus é E U M E TS AT

frequency passive microwave measurements in research and operatio. o ef _ G EUMETSAT



CMEMS CNR SST Processing System: Overview

o For the Mediterranean Sea, CNR provides daily (nighttime)
supercollated (merged multi-sensor) L3S and gap-free L4 maps at
1/16°deg. horizontal resolution. The data are obtained from
infrared measurements collected by satellite radiometers and
statistical interpolation (OI)

1 VIIRS

2 METOP B

3 MODIS AQUA
4 MODIS TERRA
5 SEVIRI

o System evolution:

§

Z
z
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=
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SLSTR L2P SST: Dual and Nadir View Separation

o We splitted the sea_surface_temperature variable into two distinct variables, i.e. the dual and nadir

view, by using the sst_algorithm_type variable:

1) SLSTR_SST_D3: the dual view (just extrapolated and left unchanged)
2)SLSTR_SST_N3: the nadir view, obtained by subtracting to sea_surface temperature the

dual_nadir_sst_difference variable

40
&

‘ . G o ‘ =
: " ‘m_'“.A A By
A lik .
AT g
0 20
ETa . i |
4.00 8.17 12,58 16.50 20.67 24.83

SLSTR_D3_2032_280_2016_13p.bin_MED_hr (° C)

40
w

{
e

e Rl 4

* ‘

.:;T» iy -ﬁ?-‘;‘:w

G | W "

a l* "' ,?

0 20
T 0 I - |
7.00 10.50 14.00 17.50 21.00 24.50

The use

frequer SLSTR_N3_2032_280_2016_13p.bin_MED_hr (° C)

Ot

oY

o The step has been removed in the nadir
view

o Then, for each L2P file, we deal with two
different SST maps each of which will be
treated separately

o The basic idea is to choose D3 (the most
accurate) as the reference SST while N3
will be adjusted by using the sensor
hierarchy

pernicus é E U M ETS AT
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SLSTR L3S/L4 SST Assessment Results

o Using SLSTR_D3 as reference and SLSTR_N3 as the last of the high res.
sensors, we obtained the following statistics

July - November 2016

Qe“b‘?&}“
®
.0.08 +- 0.02  0.42+-0.01 043 +-0.01 2959
0.13 +- 0.02  0.44 +-0.01 046 +-0.01 2965
0.13 +-0.02  0.41 +-0.02 043 +-0.02 2222
017 +- 0.02  0.44 +-0.02 048 +-0.02 2175
%"$Q$ July - September 2017
&
&
027 +-0.01  0.47 +-0.01  0.54 +- 0.01 4286
027 +-0.01  0.46 +-0.01 053 +-0.01 4277
031 +-0.01  0.46 +-0.01  0.55+-0.01 3590
031 +-0.01  0.46 +-0.01  0.56 +- 0.02 3552
@ i, (0€SA . B (roros & EUMETSAT P——



Comments

o By using SLSTR, we obtained a statistics (bias and rmse) which is consistent with the

near real time product quality monitoring (blue line of the figure below)

SST Mediterranean Sea SURFACE

- 2000

1500

1000

500

— RMS3E —
0.6 1 == Bias
0.4
g 0.2 1
g
~
P S
0.0 - ,"\\ jf "-_\ — I,
f \ I v A Pt | T
! S ! 1"\ I S 4 Y \\
M ! b ! 5 ’ ‘\ o o __," \
N I S, s v \ ’ M i
b ¥l L e AW ol B Il | ! \ —
—0.2 4 L) e ~ N 7 /T Ye—
| N MLk
Ny .\-‘ b P 1
LRy
T T T T T
2013 2014 2015 2016 2017

Date (months)

o These are preliminary results. Further analysis will be done in the next few
months, by e.g. extending the validation period and trying different L2P
hierarchy configurations, i.e. using SLSTR D3 not only as reference

Consiglio
The use and impacts of sea surface temperature from passive microw (' l :?:;?;‘;Le delle l/L

frequency passive microwave measurements in research and operatio

\\\\\\L

@5CSa . M (weres & EUMETSAT

Sample size (number of observation)

Forecast lead time
- Analysis

@& EUMETSAT



Francoise Orain, CMS, Meteo-France
CMEMS analysis

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



I Validation SLSTR_A over European seas at CMS in OSITAC/CMEMS

METEO

FRANCE

l;. OIS
T N VORI SONTORNG

(Erancoise Orain , Emma SauxpicartMeteo France Lannion )
1) Operational activity : daily night near real time SST products over European seas integrated in operational control system of CMS Meteo
France
A) SST_EUR_SST_L3C_NRT_OBSERVATIONS_010_009_b ( « Collated » currently corrected by Metop_B reference native resolution,subskin ):
AVHRR_18_G AMSR2 AVHRR_19 L SEVIRI VIIRS_NPP METOP_B MODIS_T MODIS_A

Swam o - e

-

*‘f'— l,/—‘

- G - DT N
Experimental L4 daily night (2 km resolution )
B) SST_EUR_SST_L3S_NRT_OBSERVATIONS_010_009_a

(“supercollated * subskin daily night 2 km resolution ) C) SST_EUR_SST_L4_NRT_OBSERVATIONS_010_018

(trihourly subskin L4 2km)

2) Research and validation activity CUR ey 2401 45 L3C SLSTAA e BUS (5570 coemcofrum 24179101 o 28171130
«  Validation SLSTR A si i i ‘ WEAN Gr-04D STO Ue 1.973 MO CASES U » 43186 .
where SLSTRA is the reference corrector o7 ue 31 SLSTRA — vhom

error mean and stdev

* COMOINIGN 0F CAIEMS W E(drant Bad statistics until J:lly 2;)1 M‘ainly.probl;em o; clouds co;itami‘l\aﬁo;l mtii
SLSTSR_A validation team . - = g
== 3 July 2017. From July Eumetsat applies a filter dt_analysis [-5,5] . To avoid
* Useof SLSTR_Aas reference instead of more trouble in CMS-CMEMS chain application of dt_analysis[-2,2],
Metop_B currently 12p_flag controlled , quality level(4,5)....

-

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



a) Statistics against BUOYS over the improved period July to November 2017 test chain

SLSTR_A

subskin -
green,

error mean and stdev

ot s £ i ~
e e o T | >
L._\_v' Ve - e i e e e e e e,
: 3 R
1
-] 1
b3
L ]

iy 244 0L &5 L3C SASTRA versus SUOYS SLETR_A correctar] Som 28170701 te 20371130
MEAN=2.07) STD= 0.535 NB CASES = 33271
MEAN Us 0,203 STD Le 0505 M3 CASES U = 222602

SLSTRA

e At SThe
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TRy 300 R, 443 LIT AVWRR SITJTER B wheiin BUCEY (WLITEA Goanec 0 Fvom FRITENL 12 231030

iy
AN Lm0 NTE u- O3 AR LA U « IS

. ‘L J\—-‘W '-4"\ J'-VVA;\ -«M«’-\ ﬂ.\.-«

Light green: uncorrected —-dark green : corrected by SLSTR_A
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SLSTR_A (the corrector) is a litle warmer than buoys (error mean=0.031)
METOP_A corrected by SLSTR_A is warmer than buoy(error mean=0.054)
; VIIRS_| NPP corrected by SLSTR A is warmer than buoy(error mean=0.05)

SLSTR_Ais colder than METOP_B
SLSTR_Ais colder than VIIRS_NPP

c) Compérison of corrected L3C VIIRS_NPP against buoy between operational chain(METOP_B corrector) and
test chain (SLSTR_A corrector)

TUR Daly right 24M OL 4-5 LIC VIRS NPP versus DUOYS [OPEIAVMAR_SST METOP B comecten), SLETR cormectar
MEIAN OFE=0024 STO OPC= §.383
MEAN SLETRCOS. 05 STD SLETHCor= 0,061 Nl CASES » 4091

1.00 2000
w— T Maan_ope L3C
0,75 — error mean_sistr LIC 170
=== std_ope L3C VIIRS_NPP
Adw td_sitr 136 g
o804 ‘ 1500
4 ;J" LV -Ner ‘0 - ' ry " i
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The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading

Conclusion

» Better results since July 2017

« Not enough data to use SLSTR_A as reference
corrector due to our severe selection

* CMS/CMEMS will use SLSTR as a common

sensor in 2018

» After validation of SLSTR_B,if good results and
good correction of cloud contamination :use of
SLSTR_A and B as reference corrector
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Ifremer ODYSSEA SST products

Emmanuelle Autret*, Jean-Francois Piollé*, Cédric Prévost**

* IFREMER, Univ. Brest, CNRS, IRD, Laboratoire d'Océanographie Physique et Spatiale (LOPS), IUEM
** Cap Gemini
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Daily sea surface temperature fields (SST) global (resolution ~10 km) and 5 regional areas (res. ~2 km) since 2007 (projects Medspiration, MERSEA,
GMES, CMEMS) from available satellite observations. Long regional (Europe) time series (1982-2016).




Processing chain
Product levels :

ns from SST L2

ta: SST products L3
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Ifremer ODYSSEA SST products

[ Satellite L2P SST data

]

v

Quiality control and selection

2

Processing chain implementation : processing steps

[ Single sensor high and ultra-high resolution ]

composites (L3C)

Bias correction

v

Adjusted Composite mono capteur L3C haute et ]

[ ultra-haute résolution

v

Merging

v

[ Multi sensor high and ultra-high resolution ]

composites (L3S)

[ First-guess (previous day

analysis) ] [ OSI SAF sea ice mask ]

Optimal interpolation and error
estimation

v

L4 (high and ultra-high resolution) ]

v

Archiving and
dissemination

/
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SLSTR nighttime / daytime WST SST
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The Group for High Resolution Sea Surface
Temperature (GHRSST)

GHRSST mission: To provide operational users and the science community with the SST measured by the
satellite constellation

GHRSST provides a framework for SST knowledge and data sharinfg, best practices for data processing,
assessing uncertainties in the satellite SSTs, and a forum for scientific dialog including how best to provide
SSTs for climate studies, bringing SST to the operational users and scientific researchers.

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT
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http://www.osi-saf.org/
http://www.osi-saf.org/
http://www.eumetsat.int/website/home/index.html
http://www.eumetsat.int/website/home/index.html
https://www.godae-oceanview.org/
https://www.godae-oceanview.org/
http://wwz.ifremer.fr/institut_eng
http://wwz.ifremer.fr/institut_eng
http://imos.org.au/about.html
http://imos.org.au/about.html
http://www.jaxa.jp/index_e.html
http://www.jaxa.jp/index_e.html
http://www.jma.go.jp/jma/indexe.html
http://www.jma.go.jp/jma/indexe.html
http://www.metoffice.gov.uk/
http://www.metoffice.gov.uk/
http://www.noaa.gov/
http://www.noaa.gov/
http://www.remss.com/
http://www.remss.com/
http://www.stfc.ac.uk/ralspace/default.aspx
http://www.stfc.ac.uk/ralspace/default.aspx
http://www.bom.gov.au/
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http://www.ceos.org/
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http://ecmwf.int/
http://ecmwf.int/
http://www.nasa.gov/
http://www.nasa.gov/
http://www.navy.mil/
http://www.navy.mil/
http://www.nceo.ac.uk/
http://www.nceo.ac.uk/

GHRSST CEOS SST-VC Interaction

GHRSST
Advisory
Council

GHRSST Project

CEOS SST
Virtual
Constellation
(SST-VC)

Office

{k

International GHRSST Science Team }
| \
a ¥

a Estimation‘ /~ Analysis and /~ Climate Dat
Intercompari Records
Technical

|
N

/~ User, Data s
and Services and
Technical Validation son
Advisory Technical Technical Advisory
Group Advisory Advisory Group
Group Group
(EV-TAG) (AI-TAG) \_ (CDR-TAG) /

\_ (UDS-TAG) /

User requirements for high resolution sea surface temperature data products and services from operational, scientific and climate communities
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GHRSST Is driven by user requirements

* GHRSST sources users requirements from many communities,
iIncluding, for example:

« The WMO Rolling Requirements Review

« GODAE Ocean View and JCOMM ETOOFS
« GCOS

« OOPC

* |nternal GHRSST Science Team members

« GHRSST then synthesises these requirements into a common
set of:

« Measurement requirements for both space based and surface based
Instrumentation

* Includes a gap analyses and list of priorities
« Scientific and technical challenges for ongoing R&D elements
 Drives the program of the working groups and technical advisory groups

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT



CEQOS SST-VC

CEQS Virtual Constellation for Sea Surface Temperature (SST-VC)

Providing best quality SST adata for wide application through international collaboration,
scientific innovation, and rigor

Polar obiting missions Wit passive microWayeSoTCAPEDIY - . kenneth.casey@noaa.goVv
' ' Anne.Ocarroll@eumetsat.int

.,} TRMM ~  WindSat
<8
: A

e

Polar orbiting missions with infrared SST capability

Copermcus
‘ Sentinel-3 JPSS Serles

Geostatlonaw meteorological missions with infrared SST capability
/1

-

MeteoSat ,4_;_/ /v MSG
Series 1. _Seres

2015 status: With launch of Sentinel-3, many core elements will be operational and major requirements met

The use and impacts of sea surface temperature from passive microwave measurements, ECMWF workshop on using low
frequency passive microwave measurements in research and operational applications, 4-6 December 2017, Reading G EUMETSAT
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Fiducial Reference Measurements - definition

“The suite of independent ground measurements that provide the
maximum return on investment for a satellite mission by delivering,
to users, the required confidence in data products, in the form of
iIndependent validation results and satellite measurement
uncertainty estimation, over the entire end-to-end duration of a
satellite mission”

(Sentinel-3 Validation Team)

Based on specific requirements
Linked to a mission’s Cal/Val plan activities

Building on existing capabllities

Forward thinking and long-term vision
* Not necessary mission specmc per n|CUS
e s s eenaae o i @ cumeTsar



Improved drifting buoys for Copernicus SLSTR SST

Provide well-calibrated drifting buoy SST,
towards Sl-traceable standards, HRSST-FRM

« Assess and establish the benefit of improved
Incremental capability of drifting buoys for
satellite SST validation

« Position accuracy and reporting to
0.01degrees (HRSST-1)

« Total standard uncertainty < 0.05K; reporting to
0.01K (HRSST-2)

* Understand d depth of drifter in water with
near-surface water pressure sensor; more
metadata; links with FRM4STS on traceability OperniCUS

O \‘i

« 100 (+50) drifting buoys; 4 year project; KO Jan
2018

The use and impacts of sea surface temper: f rom p /crowave measurem CMW worksho, p sing low
frequency passive m/'crowave measurements in rch a d nal applica 6 cember 2017, d/'ng G EUMETSAT



« Overview of SLSTR L1 through to L4:

@)

@)

O

Wide contributions throughout Europe.
Large distributed team.

SLSTR L2 operational since July 2017, Bayesian cloud
implementation due February 2018 expected to give significant
Improvement.

Project on improved drifting buoys KO 29/30 January 2018.

« GHRSST:

O

O

O

International mechanism to agree standards plus CEOS context
e.g. SST-VC.

Next GHRSST science team meeting, 4-8 June 2018, EUMETSAT.
Please see GHRSST poster / GHRSST PO Director (Gary Corlett).

ECMWF workshop on SST and sea-ice, 22-25 January 2018, Reading



