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Objective

Satellite sea-IST: clear sky observation of the skin temperature
at the surface of the snow and ice

One of the key parameters that determines the state of the polar regions
—> requires high/climate quality long term measurements -

Requested by EC to provide high quality IST measurements from S3/SLSTR

Implemented SLSTR A/B sea-IST (L2) prototype processor based on the
with DMI/Met.no

SLSTR IST prototype improvement, monitoring, validation within

Usage of platform to perform SLSTR IST L2 processing and data dissemination
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Sea IST prototype — Demonstrational SLSTR sea-ice surface temperature (sea-IST)

» Based on DMI/Met.no prototype:
- SLSTR-A/B
» high latitudes (>50 N/S) (currently focused on Arctic)

20210907-EUM-L2P-IST-SLSTRA-POLAR_NH-u@2°Qr5-fv01.0_Ind1_qI3_5 surface_temperature 2
g e
> - ofind

« Spatial resolution: 1 km

 Timeliness: NRT 15 minutes processing time + time for level 1
availability at production centre.

» Sea ice temperature (IST), marginal ice zone temperature (MIZT)
and SST (from SLSTR/WST)

* |IST requirement is 1.0/1.3/2.0 K for 100/200/500 km grid for
Goal/Breakthrough/Threshold, respectively

« SLSTR IST must have an accuracy (STD of differences) of 1 K at resolution
of <5 km (Goal 1 km)

» Critical issue: cloud screening - just implemented PPS cloud-screening

Further refinements in 2023 5
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Sea-IST prototype: algorithm & processing

_ 1
Sea'IST algorlth mS ISTZ = Qo + alTbllnadir + QZTblznadir-l'a?, ((Tbllnadir - Tb12nadir) (COS ) - 1))

IST12 = ay + a1 Tbyypgan- + aszllobiique

 MIZT algorithm: MIZT =0.5*(Tb1100i—268.95)*SST 0.5%(I b1 10aa—270.95)% IST
« S3A&S3B IST processing: —
v
Inputs: S3A/S3B SLSTR L1 m
Dynamic ADFs
T
SST (SL_2_WST), Sea ice concentration (OSI1401) ] SLSTR L2 IST
: D ic ADFs: -
Static ADFs: o wer prototype processing SLSTR L2 IST
Sea ice concentration (IST, MIZT, cloud-screening, QLs,
NeDTs (SL1), Land mask, TIR noise, Liberti PDFs, PPS — LElbuzErE]
T
. . v
Processing: —
IST2, IST12, MIZT, cloud-screening, QLs, NEAT, unc il
Land mask
Outputs: e e
IST L2P (GHRSST): NH/SH, S3A/S3B \ tberti PDFs
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I ST p rototyp e I n fo rm a‘tl O n/d O C u m en tatl O n Sea-ice Surface Temperature Retrieval and Validation for Copernicus

Sentinel-3 Sea and Land Surface Temperature Radiometer

Sea-ice Surface Temper

i Algorithm Theoretical Baseline Document for SLSTR IST algorithms
Sentinel-3 Sea and Lan R i ; ner rithn

ITT No. 215580 Diocsnesn Referened Nusber EUM,OPS-COPER/20/ | 0548
Fundad by the Eurapean Unlon “ Product Validation Plan - ]
Eurpean .
Corpmemicn cloud mask performance a
——
I'duta

Document reference numbe

Sea-ice Surface Temperature Retri
Sentinel-3 Sea and Land SBurface T

Product Specification Document (PSD) Authors: Gorm Dybkjaer and Steinar Eastwood (MET Morway)
Ve 1
Docsament Rederence Number: EUMAOPS-COPER/ 2L/ 1214378
Authors:
ac . Haver, Go Jy
Jacob L, Hayer, Gorm Dyb ATBD
Version 2.3 Deliverable 7.2 (ATBD 12, DI1)
EUMETSAT ITT No. 21338k Coosraer Na. EUM OO0/ 18/ 600w 1 79, ACK

IST prototype product specification (PSD)

Version 1.2 Product Validation Plan . The Danish Metsarcloglcal Institute
Deliverable 5 (D5) 9 4

Deliverable 5 (D5)

PSD

Deliverable 8 (D§)

SUMETSAT UTT Mo, 25683 Conmact Mo, UM,/ CO I8/ 4000021

. The Danish Metaorclogical Institute 7
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IST Cloudmask implementations

- Initial IST cloudmask
- Liberti cloudmask
- From previous
- Bayesian sea ice-cloud classification
- MODIS used as proxy for SLSTR
- Used for daytime
- Basic cloudmask
- From SLSTR L1 - features with fixed thresholds
- Used for night time
- PPS cloud mask (from Oct/2022)
- From PPS v2021: SMHI NWCSAF ( )
- Features with dynamic thresholds

- Further refinements and post-processing within
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https://www.eumetsat.int/Sci4MaST
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Example scene:

SLSTR-B
20210517140300

Nadir view
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IST Level 3

Implemented using OSI-SAF/Met.no L3 processor

Removed all QL checks (on tcwv, solza, ...) = kept only PPS output (for now)

Currently missing probability of water/ice information in SLSTR IST L2 (only pcloud from PPS)

- For testing and inter-comparison aligned with OSI-SAF Metop-A/AVHRR IST L3 ﬂj’““
- 12h window around 00 and 12h i N
- 5km grid N "

- Otherwise produced also 24h L3

- Test day: 01/04/2022

- Test results:

- IST L3 with initial and PPS cloud mask .

- IST L3 with PPS and OSI SAF L3 & A

- IST L3 differences: 12h SLSTR IST&SST vs 12h OSI SAF IST&SST —l

— 0 e c= 0 - I W = ] D — IR . BE NI " iz E1 S o= imm 1%l



7th Sentinel 3 Validation Team Meeting 2022 A

EUROPEAN UNION Ope!:HICUS G EUMETSAT co-funded with @esa
18-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

20220401120000-EUM-L3C_GHRSST-55Tskin-SLSTRA-NH _sst_ist 050-v02.0-fv01.0
20220401-EUM-L2P-IST-SLSTRA-POLAR_NH-u00r5-fv01.

SLSTR-A IST Level 3: gt """' ”-’“““?S?;‘:fa‘&'é‘_’??fﬁig2‘;;’_?,‘0‘1?'::5'::?:{:’“"‘"‘"“
01/04/2022: TR TR .

left: Liberti/basic
cloudmask

right: PPS cloudmask
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2022040100-METNO-L3C_GHRSST-S5Tskin-AVHRR_METOP_B-v02.0-fv01.0

20220401120000-EUM-L3C_GHRSST-55Tskin-SLSTRA-NH _sst_ist 050-v02.0-fv01.0
surface_temperature&sea_surface_temperature

fl_f2 vlsurface_temperature_v2sea surface_temperature
il:l:Iz_u'o.s_tz_\nlstmzIj period:12h

IST Level 3: 12h window:
2022/04/01 12h

left: SLSTR-A IST&SST L3
right: AVHRR-B IST&SST L3
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I ST L eve I 3 d | ffe rences: 20220401120000-EUM-L3C_GHRSST-55Tskin-SLSTRA-NH_sst_ist_050-v02.0-fv01.0- 20220401120000-EUM-L3C_GHRSST-55Tskin-SLSTRA-NH_sst_ist_050-v02.0-fv01.0-
20220401120000-METNO-L3C_GHRSST-55Tskin-AVHRR_METOP_B-v02.0-fv01.0 20220401120000-METNO-L3C_GHRSST-55Tskin-AVHRR_METOP_B-v02.0-fv01.0
:eumi3.surface_temperature-osil3.surface_temperature&eumi3.sea_surface_temperature-osil3.sea_surface_temperature :vleumi3.surface temperature-osil3.surface_temperature:v2eumi3.sea_surface_temperature-osil3.sea_surface_temperature
12_v0.8_13_vsunza v0.2 fl:iql3:f2: Idlz_vo.?_lz_vsunza_vo.z

180°w 1B0°W
T =

2022/04/01 12h
SLSTR-A IST&SST vs
AVHRR-B IST&SST

left: [-10 10] degC
right: [-2 2] degC
SLSTR: no QL filtering
AVHRR: ist QL 4&5

- Promising results
using PPS even
without fine tuning

- still work to do to
improve cloudmasking

10 -2 ] 2

Delta Temperature [deg C]
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20220401

-EUM-L2P-IST-SLSTRA-POLAR_NH-v02.0r5-fv01.0_Ind1l_ppsinl_ppsiol_surface_temperature_2 -DMI-L2P_GHRSST-S5Tskin-AVHRR_nh_SST_IST-metopb_00000-v02.0-fv01.0_Ind1_ql3_5_surface_temperature
01 202204011'000&35322 04017002132 01 202 20401T00]t?é%?b\1"_‘?22 0401T000403

L2 IST ORBITS
2022/04/01

-20 -10 - - - -20 -10
Temperature [deg C] Temperature [deg C]
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IST matchup dataset (MDB)

SLSTR IST vs in situ IST & Cloudmask
- VIIRS/AVHRR IST for inter-comparison (side activity)
Cloud mask reference data: CALIPSO/CALIOP, Synoptic
In situ IST reference data:
- PROMICE AWS (Greenland)
- International Arctic Buoy Programme (IABP)
MDB: to be implemented with new version of MMDB tool (felyx)

PROGRAMME OF THE
EUROPEAN UNION

-

Satellite datasets

S3A/B SLSTR SST (WST)
+12 WCT
+L1RBT i/a
+ MET

(EUMETSAT)

AVHRR-B SST
(OSI-SAF)
IASI-B SST

(OSI-SAF)

VIIRS NPP SST
(NOAA 0SPO)

W felyx

L

MMDB SST
(felyx)

opermicus @ EUMETSAT = (éesa

4 Reference in situ

CMEMS:
Drifters
Moored

Argo

Radiometers

TRUSTED

Saildrone

LI

developed within Sci4dMaST project (see presentation from Jean-Francois)

MMDB IST prep activity started and planned to be ready in Q1/2023

FRM sea-IST in situ:
- Extension to TRUSTED project (

%

)

for design, prototype and implementation of sea-ice buoys (2022-2024)

- See next talks from Gorm and Marc

16
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https://www.eumetsat.int/TRUSTED
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WEKEO processing and dissemination

D0 10/141200 10A50000 10151200 10/160000 10/161200 10/

IST:OPE:Sensing delay

IST:OPE:File volume

New IST version (v0.8) with PPS available from 18/10/2022
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sftp://slstr-seaicetemp-demo.wekeo.eumetsat.int/

88 General /IST % <

@ last30days v Q >
DEV: daily downloads: SLSTR L1/L2 NRT OPE

IST:0OPE - Today's number of IST products from OPE platform
500

N ¢ T
135 139

IST:ope:s3a IST:ope:s3b
DEV: daily downloads: L3 - SIC& SST/IST

e s

100

0« - . «
o913 09/15 0917 09/19 0921

09/23 09728 09727 09729 10/01 10/03 10/05 10/07 10/09 w1
w= 535 5] 2 wst___onr-CODA wm s3a.sf 1 bt o nr-DS we s53b sl 2 wst__o nrCODA ww s3b sf 1 bt___o DS == s3a sl 2 wst___o or-CODA we s3h sl 2 wst___o nr-DS == s3a sl 2 wst___o_ n-CODA

v e3a_sl 2 wst__o_nr-0S

DEV: local update delay (modification time - sensing time): SLSTR L1/L.2 NRT OPE - DATASTORE

\ 40
0.s00

\ 20
\

0

09713 09/15 09/17 0919 09/21 09/23 09/25 09/27 08728 10/00 10/05 10/05 10/07

w=_0si_s0f_ice_conc_09i401 == osi_hi3_satist ovhrr_osi20da

10/09 wom 0813 09115 oy 0919 o921

09723 09725 09727 09729
w— g3aslVrbt__onr == a3bsl T rbt___onr w= sdasi 2 wet _onr == adbal2wst__onr
IST:OPE - Daily number of IST products from OPE platform

DEV: download delay (modification time - sensing time): SIC

282
. . . . . . . . . . . . . . . . . . . . . . . . . . .
282
282
.
282
282
.
09/13 09/15 WN7 0919 09/21 09/23 09/25 09r27 09729 10/01 10/03 10/05 10007 10/09 1011 09/13 0915 09/17 09/19 09/21 09/23 09/25 09/27 09129 10701 10/03 10/05 10007 10/09 111
== |ST:0pa:s3a:nh == IST:0pa:s3a.ch == IST.0pes3bioh == I1ST.0pc:s3bish - osi_sal_ica_conc_o6i401
IST:OPE:Sensing delay DEV: production latency delay (modification time - sensing time): SLSTR L1/1.2 NRT OPE - CODA
1 wook
£
6 days
20
4 days
2 doys 10 J
. - N L DISRSIE
1 swconds [ el
0913 09/16 09/19 09/22 09725 09/28 10/0 10/04 10107 1010 0913 NS 09/17 0919
= SJA0PEsensing delsy == S3IH:0PEsensing delay

0921 09223 09/25 09727 09729 1001 10/03 10,08 10/07 10/09 1w
= 330 8L 1rbt_onr == s3bslirbt _onr == 33aal 2 wst  onr == s3bal2wst__onr



/™ Sentinel 3 Validation Team Meeting 2022 [ ] memsare (opemcs @ eumersar ~—-- (D@8

EUROPEAN UNION

18-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

Next planned activities

- L3 IST on WEKEO: Q4/2022
- IST prototyping activities: 2023

- PPS cloud masking refinements: within Sci4MaST project

- Quality level refinements 2022 2024

- Uncertainty . Q4 -
_ LU IST (per orbit): 2023 | - - Q2D
- Monitoring (METIS like): 2023 - 2Q23

- Extensive S3A/S3B IST validation (L2 IST/in situ matchups + L3): 2023/2024
- IST integration with Day2 SST: 2024

- TRUSTED IST FRM in situ buoy: 2024/2025

- Operational implementation (Dayl IST&Day2 SST): 2024/2025

- Full reprocessing: 2025 (tbc) 19
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Summary

Significant improvement in cloud masking (PPS)
- Refinements still expected in 2023

- IST demonstrational product with improved cloud masking
(NWCSAF/PPS) available now on WEKEOQO!

- ask for account;

( )

- Feedback is welcomed

- L3 IST implemented:

- To be provided (through WEKEQO): Q4/2022
- Next

- Product validation (IST/Cloudmask MDB + L3), prototype improvement, monitoring (Q4 2022/2023)

- Operational implementation and reprocessing (Q4 2024/2025) o
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sftp://slstr-seaicetemp-demo.wekeo.eumetsat.int/
mailto:s3.ist@eumetsat.int
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2022 100112‘.0000-EUM-L$C_GH RSST-SSTsKIn-S LSTR-hH-l_sst_ st 050-v02.0- 20221001120000-EUM-L3C_GHRS5T-55Tskin-S5L5TRB-NH_sst_ist 050-v02.0-
fl f2 vlsurface temperature v2sea surface temperature fl f2 vlsurface temperature v2sea surface temperature
id: l2_v0.8_l3_v5unz°a_v0.2 period:24h
180°W

id:12_v0.8_13_vsunza_v0.2 period:24h
180"W

Thank youl!
Questions?

IST Level 3
24h

2022/10/01-09

Left: S3A

Right: S3B

T .. ..
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