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1 Data inventory | studies conducted in Arktalas Task 3

| A |
| |

LB B B 8 8 8 5 &8 &8 8 8 8 8 B N B B B § §B §B §B §B §B §B §B &8 &8 &8 §8 B B |

: P L ||
I h-------—-.—————————-——————1
| 1
| Arktalas Parameters 1
|l Arktalas Data — from existing missions |
I List of geophysical parameters 1
I 51, RadarSat, SMOS, SMAP, ASCAT, ™" used by the Artkalas project: sea 1
I CRYOSAT-2, Sentinel-3, AltiKa... Ice thickness, sea ice extent, sea 1
1 level... I
™

Copernicus High Priority Candidate Sentinel Expansion: CRISTAL, CIMR...
Missions - HPCM Sentinel Next Generation.

ESA Missions EES, EE10: e.g. SKIM, STEREOID...

EU: e.g. SCA, MWIL...

BhicdiR=tyHE=tons Non-EU: e.g. SWOT, COMPIRA...

Database of information on future
missions, instruments and derived
observations: resolution, revisit,
precision, goal, threshold, target...

CEOS, WMO, NASA

Datab
atabases  pecadal Survey...

Missions MRDs, SRD,
MATERs, Science
proposals...

Technical
documents

ESA Arctic Mission System Study, User
Requirements For A Copernicus Polar
Mission, POLARIS Arctic and Nordic

imager system consolidation study...

Geographical coverage, Hz resolution,
Revisit time, relative

importance/priority of observations...

- Areview of future satellite missions and their - Future missions ranked/prioritized with
expected impacts to fill current observations gaps respect to their figures of merits
for understanding the Arctic Ocean changes. considering Artktalas observations needs
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ut its authorization.
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NOVELTIS Methodology

* Collect information from missions and products documentation
>  Geophysical parameters of interest
> Existing missions & instruments
> Future missions (ESA and Third Party Missions)

e Specific focus on

Arctic coverage

Temporal availability

Spatial and temporal resolution
Size of swath (if any)

Latency
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Level of accuracy, sources of uncertainties
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NOVELTIS Methodology

Combine information with the needs and observation gaps identified within the
project science studies
>  Physical processes
= Arctic Ocean circulation
= Sea Ice evolution
= Arctic Amplification
= Arctic storms
= QOcean tides in the Arctic
> Use of satellite products
= Direct analysis of Arctic Ocean processes, synergy between products/missions
= Comparisons with in situ observations
= Model validation
= Data assimilation

Associated geophysical parameters

Arctic coverage

Temporal availability

Spatial and temporal resolution

Latency

Level of accuracy, sources of uncertainties
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Identify filled/remaining gaps when considering future missions

Produce synthesis paper



& Collection of information

NOVELTIS

* Geophysical parameters of interest

> Sea lce parameters
= Sea Ice Concentration
= Sea Ice Thickness
= Sea Ice Drift

= |ce Type and Ice Edge (location, concentration, type, leads, polynyas, ridges, decay
stage, iceberg)

= Snow on Sea Ice

= Sealce Albedo

= Melt Ponds

= |ce Surface Temperature
) Ocean parameters

= Sea Surface Temperature

= QOcean Colour

= Sea Surface Salinity

= Sea Surface Height

= QOcean Surface Currents

= QOcean Surface Winds

= Sea State (significant wave height, wave spectra)
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NOVELTIS Collection of information

Agua MODIS Present 2002 2023 MODIS Sealce/Ocean  Lakelce Extent Arcticwide  Daily 250m <1day Limited by cloud cover
| Bad coverage duringfreeze-up Lim st nadir e et hem A 3
Aqua MODIS
Agua MODIS
CIMR [Sentinel 11) Future 2028 2035 L-band Sealce/Ocean  SeaSurface Salinity 953 global ocean  Daily <60km *1300km
LTS RIODe ] CIMR [Sentinel 11] Future 2028 2035 L-band Sealce/Ocean  OceanSurface Wind 953% global ocean <40km >1300km
‘Aqua MODIS Redar altimetry ) 80m zlang
! CRISTAL Future 2026/2027 2034 Sealce /Ocean  Sealce Thickness »88° 22h
| CFOSAT Ku-and Kz-bands track
| CFOSAT -
CFOSAT CRISTAL 2017£/2027 Radar altimetry
CRISTAL
1040x120
(e
CHIME Sentinel 10) CRISTAL m [Ocean)
EMVISAT Past 2002 2012 MERIS [Spectroemter) Sealce/Ocean  Sealce Cover Arcticwide 260%300m
CRISTAL (l2nd &
Glabal coverage every 3days | coast)
i EMVISAT Past 2002 2012 RA-2 [Radar altimeter) Sealce /Ocean  SeaSurface Height Arcticwide
) ENVISAT Past 2002 2012 RA-2 [Radar altimet: Sealce /Oc Significant Wave Height Arcticwid
CIMR fSentinel 11) CRISTAL ast Radaraltimeter)  Sealce/Ocean  Significant Wave Heig icwide
ENVISAT Pas=t . 2002 - 2012 RA-? [Radar altimeterl | _ Sealre /Orean fea lre Cover, . - Arctic wide
ENVISAT
K] - - - - E] - - -
CIMR (Sentinel 11} ENVISAT
ERS Ad. MSU-MR
RYOSAT- Advanced
2 = ERS Meteor-MP (ROSHYDROMET) Future 2026 2030 | Aevanc . Seslce/Dcean  Ses Surface Temperature Arctic wide
CIMR [Sentinel 11) ERS Multispectral scanning
= . _ N _ _ . -
ERS
CIMR [Sentinel 11 CRYOSAT-2 Metaor-MP [ROSHYDROMET)
RadarSat2 Present 2007 2024 SAR Sealce /Ocean  OceanTopography
ERS RadarSat2 Present 2007 2024 S4R Sealce/Ocean  Ocean Surface Wind
) Meteor-MP [ROSHYDROMET] RadarSat2 Present 2007 2024 AR Sealce/Ocean  Sea WaveSpectrum
CIMR (Sentinel 11]
et 1l) RS ERS Radarsat2 Present 2007 2024 saR Sealce/Ocean  Significant Wave Height
= ROSE-L [Sentinel 12} Future 2028 2035 L-band S4R Sealce /Ocean  Sealce Concentration
CIMR (Sentinel 11) ERS Meteor-MP [ROSHYDROMET) ROSE-L [Sentinel 12) Future 2028 2035 L-band 5aR Sealce /Ocean  Sealce Thickness
ERS
CRYOSAT-2 = ROSE-L [Sentinel 12) Future 2028 2035 L-band $4R Sealce /Ocean  Sealce Drift
CIMR (Sentinel 11) i ERS Meteor-MP (ROSHYDROMET) ROSE-L (Sentinel 12} Future 2028 2035 L-band SAR Sealce /Ocean  Sealce Type
d 3 GCOM-W [IAXA] d ROSE-L [Sentinel 12} Future 2028 2035 L-band SAR Sealce /Ocean  Snow Depth onSes Ice
DMSP [NOAA) 3 GCOMW [1AXA) ROSE-L [Sentinel 12) Future 2028 1035 L-band SAR Sealce /Ocean  lcebarg
ENVISAT Maton A /B/C ROSE-L [Sentinel 12 Future 2028 2035 L-band SAR Sealce/Ocean  Ocean Surface Wind
E GCOM-W [JAXA} pA/B/ SARAL Present 2013 2021 AltiKa Sealce/Ocean | OceanSurface Wind
ENVEAT GCOM-W [JAXA) SARAL Fresent 2013 2021 Altika Sealce /Ocean  SeaSurface Height
T GCOM-W [JAXA) MetopASB/C SARAL Fresent 2013 2021 Altika Sealce/Ocean  Significant Wave Height
GCOM-W [JAXA) Metop A /B/C SEASTAR! Future - - SARATI Sealce /Ocean  Ocean Surface Currents
GRACE, GRACEFO 1 Metop A/B/C SEASTAR Future - - SARATI Sealce/Ocean  Ocean Surface Wind
] GRACE, GRACE-FO Metop A/B/C Sentinel-1A/B/C/D Present 2014 2034 C-band SAR Sealce /Ocean  Sealce Drift
b 1 Metop A/B/C Sentinel-3 A/B/C/D Present 2016 2035 SRAL Sealce/Ocean  SeaSurface Height
i HARMONY {EE10) 1 Metop A/B/C Sentinel-3 A/B/C/D Present 2016 2035 SRAL Sealce /Ocean  Ocean Surface Wind
HY-1 [NSOAS / CAST) Serie | # Sentinel-3 A/BfC/D Prezent 2016 2035 SLETR Sealce Ocean  SeaSurface Temperature
HY-1 (NSDAS / CAST) Serie TS Sentinel-3 A/B/C/D Prasent 2016 2035 SRAL Sealce /Ocean  Significant Wave Height
HY-1 [NSDAS / CAST) Serie Sentinel-3 A/B/C/D Present 2016 2035 SRAL Sealce /Ocean  Ice Sheet Topography
Sentinel-3 A/B/C/D Present 2016 2035 SRAL/SLSTR Sealce /Ocean  Sealce Cover
HY-1 [NSOAS / CAST) Serie MetopA/B/C mek3 4/B/c/ ! !
Sentinel-3 A/B/C/D Present 2016 2035 SRAL /SLSTR Sealce /Ocean  Sealce Edge
MetOp-56 Sentinel-3 A/B/C/D Present 2016 2035 SRAL /SLSTR Sealce/Ocean  Sealce Thickness
Met0p-56 Sentinel-3 A/B/C/D Present 2016 2035 oLl Sealce/Ocean  Ocean Colour
Met0p-56 SKIM [EES) Future - - Doppler radar Sealce/Ocean  Surface Current
Ms6 SMOS Present 2009 2021 MIRAS Seslce /[Ocean  Ses Surface Salinity
Mimbus 7 [NASA) SMOS Fresent 2009 2021 MIRAS Sealce/Ocean  SeaSurface Salinity
Nimbus 7 [NASA) SMOS Present 2009 2021 MIRAS Sealce /Ocean  SeaSurface Salinity
Mimbus 7 [NASA) SMOS Fresent 2009 2021 MIRAS Seslce/Dcean  SeaSurface Salinity
Mimbus 7 [NASA) SMOS Fresent 2009 2021 MIRAS Seslce/Dcean  Sealce Thickness
Nimbus 7 [NASA)
. Oceansat2 {ISRO}
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/04/ l = SWoT Future 2022 2025 " '; :D"'E v Sealce/Dcean  SeaSurface Height
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Ocean Colour -

Ocean Surface Currents -

Synthesis of the information

Ocean Surface Wind -

Sea Surface Height -

Sea Surface Salinity -

Sea Surface Temperature -

i IM | |
h-)

. CMR |
HARMONY
RS
Sea Wave Spectrum - [ Radarsatz L
CFOSAT
' ERS
| ENVISAT
[ Radarsat2 =
. | CRYOSAT:2
Maximal coverage I HY2
Significant Wave Height- BN <80° ~ SARAL L
mmm 80-85° | Sentinel-3A/B/C/D |
mmm 85-89° [SWOT!
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NOVELTIS Synthesis of the information

Ice Surface Temperature -

Sea Ice Albedo -

Sea Ice Cover-

MéteorMP
. CIMR |
_ ROSE-L |
| Sentinel-1A/B/C/D
Sea Ice Drift- I-_ 3
. CMR |
. ERs
| CRYOSAT2
Sea Ice Elevation - | Sentinel-3 A/B/C/D | 3
|swoT|
. CRISTAL |
. ERS
| ENVISAT
. AquaMODIs
[ B . o S R
| ICESat |
| MetopAB/C
© PRadarSat2
. sMos
Sea Ice Thickness - | CRYOSAT2 F
| GCOM-W |
| Sentinel-3 A/B/C/D |
IgeSat2
swoT]
Mét&orEMP
" CRISTAL
. CIMR |
| ROSE-L |
. ERs
| ENVISAT
[ R . . S R
' MetopA/BIC
' Radarsatz
Sea Ice Type & Edge - | GCOM-W 3
| Sentinel-3 A/B/C/D |
P
Maximal coverage IW-_
. <80° [ CMR |
s 80-85° | ROSE-L |
o 85-89° . CRISTAL
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NOVELTIS Synthesis of the information

* Identified current limitations
> Satellite products temporal and spatial resolutions

= Observation resolution (lack of high-resolution acquisition modes) and availability
(impact of clouds, daylight, etc)

= Data processing: retracking in the presence of sea ice, gridding, temporal averaging, etc

= Different generations of instruments, with increasing resolution, but limitations for
climate long-term studies

= Satellite data calibration and validation

> Geophysical parameters not currently measured
= Snow depth over sea ice
= Ocean Surface Total Currents

> Lack of in-situ data
= Collocation in space and time with satellite observations
= Locationin regions of interest for studied processes (difficult to maintain instruments)
= Long time series, at high frequency

> Models limitations
= Complex interaction between processes (sea ice, waves, currents, tides...)
= Not able to ingest observations at full resolution
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NOVELTIS Synthesis of the information

* Future missions’ answers to these limitations

> Satellite products temporal and spatial resolutions

= Observation resolution (lack of high-resolution acquisition modes) and availability
(impact of clouds, daylight, etc)

= Data processing: retracking in the presence of sea ice, gridding, temporal averaging, etc

- Lessons learned from new missions to reprocess previous data (ex: Sentinel-6 LRM/SAR
interleaved modes)

= Different generations of instruments, with increasing resolution, but limitations for
climate long-term studies

- Continuity of missions to build climate records: CHIME, CIMR, ROSE-L, HARMONY, etc...

= Satellite data calibration and validation
- Cross-comparison with other missions

> Geophysical parameters not currently measured
= Snow depth over sea ice
- CRISTAL
= QOcean Surface Total Currents
- SEASTAR, SKIM



