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Introduction

SST is the main variable obtained from SLSTR instrument and one of the key variables in global climate monitoring. Therefore, there is a very stringent requirement on producing SST
retrievals from SLSTR. Absolute accuracy should be better than 0.3 K and with a temporal stability of 0.1 K/decade. To enable and confirm such a stringent requirements, set of
Cal/Val and monitoring activities are implemented for Sentinel-3/SLSTR mission on Level-0, Level-1 and Level-2 products.

S3A Launch —16/02/2016
Sentinel-3A: 16th Feb 2016 —_— Band A center [um] AA [um] SNR/ NeaT [mK] Pixel size [km] ~ SLSTR-A L1b operational data release —17/11/2016
Sentinel-3B: 25th Apr 2018 4 T e S - SLSTR-A L2 SST operational data release —05/07/2017
S3 0.865 0.02 9.7-11.5 0.5 Bayesian cloudmask: 04/04/2018
Diecton ;‘ Ez Dﬁ;z‘ﬁ 2;: Ei SLSTR-A reprocessed data (L1/L2 SST):
y OO - 5 950 0.05 —— 0e 19/04/2016-04/04/2018
57 3.74 0.38 60-67 mK 1.0
S AT R y S3B Launch — 25/04/2018
. | Narowain - (085 0o 40-56 mK o SLSTR-B L1b operational data release —12/11/2018
\%%(??Egim I = 12.0 L0 28-40 mK L0 SLSTR-B L2 Marine operational data release — 12/03/2019
swath)

S3B/S3A tandem phase (30 sec): Jun-Oct 2018

SLSTR LO/L1 monitoring P a—— Blackbody, baD SST Bias Characterisation: Inter-satellite and inter-algorithm comparisons

—S7__}:_detector_in ?;wwiﬂo o:—:—ui E;%w :enr:;)el\r/l‘iures * Satelllte Comparlson Wlth OSI_SAF and CMEMS prOdUCtS Satellite SST - OSTIA, Night, outliers retained, Global Oceans
ST ientor renpershres| B M| B ] . . .
G e e e SST L2: SLSTR-A/B; AVHRR-B; IASI-B
SL 1 RBT:s3a sl 1 rbt  r nt 006test-quality in T detector in MEAN = a%?ﬁy . -_.=; Noise trends L SST L4: OSTI A’ CMC 10 km’ OSTI A C||m at0|0gy (m) 0.5
105 tome == = = s = B . . .« .
~ s i | e - * Analysing algorithms and instrument characteristics .
2 E ’ ol ol e = o can jitter : : : 2
SIRCI B PO * Global and regional routine analysis
% | l Mvmmﬁummzzﬁi : £ : Y : :
5 ol | prvec— ey i lerron Detector * Daily, monthly plots, maps, time-series, histograms, ....
E‘j' E VISCAL (PF j :ij j :H% temperature () METIS: http://m et|s.eu mEtsat.lnt/SSt/ 1 Oct 2017 Jan 2018 Apr2018 Tul 2018 Oct 2018 Jan 2019 Apr2019
'al - : ".5\' (Nad c:\;r:au\“ ;s*"ou c‘sv-w‘- Dark (Nad  |Dark (Nadir | Dark (Ob4 Dark (Col Time
B! ! is) SWR) |si. SWR) __|vis) SWIR) __ [viS) SWIR) VISCAL plots PPV LA O
I i : NERs| e [N s e = s S
5 sl : ; —— wsou | PR EF = |[Smas |t |fm==
8 - a ' ' S i Es;;"] }RE j{;j ::5 Lot e s NEDTtrend Sentinel-3A SLSTR L2P SST minus UKMO OSTIA L4, Night, 20190518, outliers retained, Global Oceans " Avea of Inferest
IS, TOSDlS 2 MMl DU DM e ':‘1__1'2__,@;.__1?“ ,ifﬁuﬁmw' pm Gain/offset trend 20190518 Night EUM L2P Sentinel—3A SLSTRA-MAR—L2P—v1.0 — OSTIA (opr) qgt—’? f = =
= EEESESaSEs e Plots 5| Global Oceans, N= 34855146, Min= —15.01, Max= 11.29 (°C}, outliers retoined SSES
Example of monitoring SLSTR-A detector temperatures for IR channels from S - AV ' ’ | y _
. . . . (Nad) (Nad) {Onl) ‘ (Obl) -fNidvou) =
Jun 2016 to April 2018. Discontinuities occur due to the scheduled ey || —— === p : Dah,y e
. . i R | e e ) D) amplitude
decontamination or following an anomaly. The vertical lines indicate the == — == + more
start and end of each decontamination cycle. o "“-i‘_:_—_] v Rennel D Roloer
E._.._'J‘r_ﬁ'ﬁ.iis";’:-:,"\f";f_.5“!%&;;:;2‘,_.,1
Geolocation verification - ST
| gapte e i
* SLSTR-A/B geolocation performance is monitored by performing cross correlation between image subsets and ground control points (GCPs) ® Residual space (SST-REF) @ Metop-B IAS|
» Difference between predicted and found position defines offset (in L1 500 m pixels) | fneme\f;n space (SST) 20190526 Night EUM L2P Sentinel-3A SLSTRAMARL2P-11.0-OSTIA (opr)
* Each Level-1 product (3 min) contains several hundred GCPs - only GCPs with high signal-to-noise ratio (larger then 10) are used in analysis ot = sy e et i 380 -2 180
e Both SLSTR-A/B nadir and oblique view currently within requirements (0.5 SSD). o 1o Mnimum 1323 St i S TR . |
 S3A oblique view along track showing seasonal (to be resolved in the next processing baseline) and multi-year trend g 010 e 270 zvﬁuw mmm——
;. 5, SLSTR nadir S3A REPOO6 + S3A/B NRT 359 SLSTR oblique S3A REP0O06 + S3A/B NRT —— — — — - - — 3 1] Meenr 000 R
--- s3a sl 1r 0_nr_ac S L DEEEES—— 2 .
= SR Al ---- s3a_sl1mbt__o_nral =20 =& =10 -05 00 05 1.0 1.5 2.0 () f | Romeooms
0.75: Manoeuvre + circulation —— s3a_sl1 rbt___r nt 006 ac 0.75 —— s3a_sl_1 rbt___r_nt_006_ac Ll =]l > || > |l ] |[1fpsv]2019¥]|[05¥|[18¥ & g-| Skewness T -
s impacts due to: —— s3asl1rbt rnt006 al — —— s§3a_sl_1 rbt__ r_nt 006_al Kurtosis 15.39
D - Missing NAVATT e s v - s3b.sl 1t 0_nr_ac
5 0 + Comupted NaVATT . SR ewa 2 . St e | h],_ opernicud
: 0.25~n — =5, W9 i ) oo o TATSTALD, ‘
— H PR i Global Oceans, OL ge S bias apphéd, Sat Zen Angle le 55°
-t 8 " 1 ' . :
% 0.00° L.ﬂik‘%w' G £ °'°°W L
£ -0.25 g + £-0.25 (TR ¥ / . . o . . . . .
: o sJ ,.,,A" SST Bias Characterisation: Comparisons with in-situ measurements
$ S| O . T . _
? G e » Copernicus Coriolis in situ service: drifting buoys, Argo, moored buoys - -
Daily median oo * Radiometers FRM: Ship4sst (ISAR, M-AERI, SISTeR) I
—1.00 y - J I J l ° o ey | e m ey e
Jul Jan_ Jul Jan jul Jan / 2017 ’ " 53{‘8 * Saildrones (experimental) (= e
Dat o . . . ) e )
\\ - * HR-SST insitu FRM: TRUSTED (in progress to be ingested in felyx MDB) |t =
* Satellite: SLSTR-A/B SST+L1, AVHRR-B SST, IASI-B SST, VIIRS SST(experimental) === +||-“r =
° ° [ ° . ° . . . . . . . .;::‘: —** :": : —:J
Radiometric intercomparison: SLSTR_A/B vs |ASI (tandem phase) Felyx: Routine and automatic collocations of satellite and in situ measurements .
* SST MDB: SLSTR-A/B MDB, |IASI-B MDB, AVHRR-B MDB, VIIRS MDB (exp) =g
AIM s nand_s;ﬁl’tktxl-'isatf;:::k:;:?:;:;;t?simt:nsss 450 aand_sa_tﬁﬁﬁhﬁ%&t::m;g:?&g:o.a:7ssse ) [ ) Post proceSS|ng: Fa|ra” / Ka ntha-ClaySOn (FKC) mOdE| fOr Skln'depth adjustment |
To verify if SLSTR IR is meeting performance requirements: 0 B Py " 3wl mata . * Current status: NRT@OPE (04/2018-) + S3A NTC@REPRO (08/2016-04/2018) SLSTR MDB available to S3VT
e The absolute radiometric accuracy of the data acquired in the IR channels :.., =™ Al S| " Homogenous e Update: SLSTR MDB (L1/L2 WCT/WST) is now split in base MDB (WST) + WCT, MET, RBT-i, RBT-a and RTM aux
shall be smaller than 0.2 K (0.1 K goal) traceable to the ITS-90. , E°
° AS 3 mlnimum thiS re Uirement Sha” be met in the bIaCkbOd :230 |AS|'.A.V5 SLSTR-A {;-,'2'30 - Ll time series-coriolis_driflers_moored_argo_radiometers_.saildrone .
’ d , Y B o Nadir: 10.8 km (58] | o Sl Radiometer measurements
temperature range (~250 K - ~300 K), provided that the on-ground i 7 | itu d d _ @ saicrone
. . s 210 weighted reg; 1o 210 nurmalve? 20000 n Sltu ata per ay | @ shipdsst + i peschimiin
characterization covers the complete temperature range specified. 200 ol e 3% I @ cmems argo -
Objectives R e Y™ W it TV M o I D s | v Lo 453 Lo s
J . . e S . ; 'k ) oy . Ill i Ilii"i“i ! ‘ill|i| I[ |‘Elir'! 3
 To compare against stable and characterized referent sensor: IASI — , b sV S S s v e SIS b ||||| " ll ,,|i|ill'|| A ;”ﬁ;‘»«?’»
Global Space-based Inter-Calibration System (GSICS) referent sensor - s s " " s o il Y ' - g Tl I T, T
due to the stability and characterisation 2 I belk § oo \H :'r'l'i'l ' e S P A R
B e il i w D SIS Pl
Methodology n § > . s s oy
e Crossovers (SNO), Collocations (matchups: time, space, BLY 3os m o f—.
viewing angle), Spectral convolutions; Aggregation (avg) ’ > ,.
e SNO event (20-22.06.2018) during the S3 tandem phase (S3A/S3B 30 . Band S8 t5 szalasi20.0 N50027 v1(ALL:50027 S Band S8 td5 s2alas120.0 N50027 v1std<0.4:50027 " e 207 0401 e koo 20181001 2015 060 . T
seconds apart) 290 s 00030 B
220 0 L oe] iz SLSTR-A WCT SST_ versus drifter SST
Summary £ b Homogenous | .
Stable calibration within requirements (220-280 K): Near zero nadir view = '%:2“ | . L0 I
bias (<0.1 K) in S8 and S9 (220 K — 280 K) o 10.8 1 (48) \ | o 05F B ) - N
Cold temperature (<220 K) bias (~>0.2 K) (nonlinearity?) - oo vomdlreg i | & . h .
Sma” negative biaS for >280 K '/260 220 240 '2: = 280 3!0 “ 200 220 240 ’22; = 280 300 ?8 ' ' ' ' u. TP -
. ibt_s8_srf-iasia_l1c_fbf_nc ibt_s8_srf-iasia_l1c_fbf_nc = . -
lefe rent deteCtorS response for 59 (~0.08 K) IASIA_L1-SLSTRB_L1-SNO-NRT-100-FBF IASIA_L1-SLSTRB_L1-SNO-NRT-100-FBF 0 S — . — 'g 0w =
Blndqss_bds__s"n.!-.sjl.'o.o_'lf 'AI.-I.:50927 10° » Band_SB_td5_szaiasi20.0_N50027_v1:std<0.4:50027 ’ 10° M 5% ’ : 3
N Y AR SAEAIORIN hoeee mi+0.05615 E O O l i 308 -J .F
E B g
s; " ~ § g ! . 60S
fé | 3 -1.0 Lt : . : MW 1w 120w 9w 0w 0w 5 e E o0E 1BE 1SE 18k
| I5Feb17 3Sepl17 22Marl8 8Oct 18 Longitude
12 : | Date
73“]1 e om0 w0 3000 w70 w0 a0 0 w0 w0 w0 m w0 30010" _ - 20 -16 -1.2 08 04 00 04 08 12 16 20
S S S S / w2 -ch Dﬁy — 2 -ch nght e 3-Ch ngh[ SST difference / K
12072018 I Drifter matchup time series Drifter matchups (measurements and location)
NADIR OBLIQUE SLSTR data are SST,,;,  Use only QL=5 data Use dual-view (D2 and D3) retrievals for reference sensor
L3 binning of L1 data (VIS/SWIR/IR) | 7~ #er Te T eTeN 77771 Aoy See poster #12: Gary Corlett, Indepc?ndent Validation of Ser!tmfel 3 SLSTR Sea Surface Temperature Products
0.1 deg resolution ST T M P x 17 e See poster #33: Marc Lucas, Copernicus TRUSTED: HRS-SST in situ datasets
Day/night A3 B ‘ i\ _ 7 See poster #34: Bingkun Luo, Comparison Of Sentinel-3A/SLSTR Derived SST With MAERI
~ ~
e Sl | ey R R ] * Cloud free (using standard cloud — T T — — T T m— \\ See poster #55: Wimmer Werenfrid, Sentinel-3 SLSTR SST Validation using a FRM Service
e ‘ SRR . mas k) iR i T i
- AT S e e
CEE * IR: absolute differences V) i > F o ““} P25 7472802 AN [
I o - '“'h"" [$ff5 14 1y &1 Wil SEE ATy ’ Acknowledgements
i d & Summary for S7/58/S9 \A QNG EASLE, i\ _ ' / We would like to acknowledge The European Commission Copernicus Programme; The European Space Agency; Scientists and
N R S |  Nadir: very good agreement (near N o s Industry throughout Europe; The EUMETSAT Ocean and Sea-ice SAF; and the Group for High Resolution SST.
' e i . c q o J— pR——— \o
“RAEERRT . N : zero bias); Small increase in bias for e e P e g
I . EE higher BTs (>300 K) e e S e RS References
S ———— «.._b____ i * Oblique: negative bias (upto 0.5K) [+~ +7 \’l p 8 N U R b \, EUMETSAT Sentinel-3 Mission Performance Implementation Plan (EMPIP), 2016, Issue v1C, pp.100
o | ° g .- NEERNNESNE A E x| 1] v 153 i . . ) .
" for cold BTs A& BAY LA AN £ 7 Sentinel-3 Calibration and Validation Plan, 2014, Eumetsat/ESA, S3-PL-ESA-SY-0265, Issue 2, pp. 235.
B * possible straylight in S3A ————— e Donlon, et al, The Global Monitoring for Environment and Security (GMES) Sentinel-3 mission, RSE, 120 (2012)
9 J\Radiometric intercomparisons of AATSR and IASI, 2013, C. Whyte, D. Moore, J. Remedios




