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CryoSat Mission CryoSat Processors

« SIRAL operates in three modes: Low Resolution Mode (LRM), Synthetic Aperture Radar (SAR) and
SAR Interferometric (SARIN).

« Launched in April 2010, CryoSat is ESA’s dedicated ice mission. It was
designed to measure changes in the thickness of polar sea ice, and the

elevation of the ice sheets and mountain glaciers.  CryoSat Level 0 (LO) data is processed operationally to science Level 1B (L1B) and Level 2 (L2)

products using two independent processing chains: Ice and Ocean. Both processors generate a
range of operational products with increasing latencies and accuracies.

« CryoSat’s sophisticated SAR Interferometric Radar Altimeter (SIRAL)
can measure high-resolution geophysical parameters over all ocean and
Ice environments.

: : - : . )\ 5. Current Operational CryoSat Ice and Ocean processing chains
« To enable their full scientific and operational exploitation, the CryoSat P y P g

products are continuously evolving, through updates and improvements to
the Instrument Processing Facilities (IPFs).
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« The Quality Assurance for Earth Observation (QA4EQO) service is a
Telespazio UK led consortium providing support to the ESA/ESRIN Sensor
Performance, Products and Algorithms office.

« Since launch, QA4EO have supported the CryoSat mission, covering all
operational activities, IPF validations, testing activities, reprocessing
campaigns, and user support.
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Operational Data Quality Control

Since launch, QA4EOQO has performed routine Daily Performance Reports: https://gras.earth.esa.int/ o me! Instrument Processing Facility (IPF) Evolution:
Quality Control (QC) on all CryoSat products. _ _ _

Our activities aim to detect anomalies and inform « Daily QC reports for ice and ocean product types. Generated only \> QA4EOQ plays an important role throughout the
users about data quality. when issues are identified in the products. IPF evolution and validation process.

« Detection and investigation of new anomalies.

* Reports include: mission/ instrument news, known LO data gaps

Daily Checks: global plots of data ground tracks, format, header and quality  QC checks of initial test data; suggesting

checks, missing auxiliary or calibration files, list of flags. improvements; updating QC tools.

« Real-time monitoring of LO data and
auxiliary file availability. - Makes users aware of inconsistencies and flags raised in the
products. Users may wish to filter out or correct products/records | ©

with certain flags.

« Validation of final TDS to ensure all expected
anomalies have been resolved.

Reprocessingﬂ IPF

Campaign Development

Monthly/ Cyclic Performance Reports: https://gras.earth.esa.int/ TE /

« Daily checks of L1, L2, L2i products;
Investigation of anomalies.

« Monitoring of processing failures.

- .  Reports for ice products covering a 30-day reporting period. : o
LO Data Unavailability Periods: | Transfer to IPF Delivery
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+ Investigation of LO data gaps expected processor changes or gaps in the data Processor bvolution Gyle
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data unavailability periods. o The current mode mask and data coverage.
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CryoSat Cyclic Report Delivery

Current Ice Processors: Baseline-E New Ice Processors: Baseline-F

Key features of Baseline-E: Main Evolutions in Baseline-F:
* Improved filtering of outliers to increase interpolated Sea Surface Height Anomaly (SSHA)  New field sea_ice thickness 20 ku (computed from o
accuracy. Filtering out long range off-nadir leads = a small increase in SSHA. [radar_freeboard 20 ku], [snow _depth cor 20 kul], 15 |

[shnow depth 20 ku] and [snow_density 20 ku] using
hydrodynamic equilibrium).
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* Improved interpolation of SSHA across file boundaries and mode changes.
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« Modification of the Warren Snow Depth according to sea ice type (new flags introduced). This
corrected snow depth is then used to compute a delay correction to the sea ice floe height, where
the sea ice type is known (currently only in the Arctic).

Range Integrated Power signal (rip_20_ku) added to L1B
for more comprehensive analysis of surface characteristics.
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41 | | Time varying ice shelf masks included (Bedmachine mask) T S o e -
Flag meanings: s to optimise discrimination data near ice shelves. | e o e
1 = open water 0.04 New field sea ice ‘Fhlckness in SAR and
2 = first year ice 006 New PLRM variables available in L2 products. SARIn mode.
3 = multi year ice 008 - _ ] N . .
4 = ambiguous I Addition of snow depth & density climatology auxiliary file (needed to perform the conversion
010 from freeboard to thickness).
1 O H -012 - ] . " . . . .
New Sea Ice Type Flag flag_sea_ice_type_20_ku New Snow Depth Correction snow_depth_cor_20_ku Updated Ocean Tide model with significant improvement in tidal corrections for coastal areas.
(L2I SAR & SARIN, 1st— 3 Mar 2014) Currently no snow depth climatology for Antarctica

Cryo2ice Campaigns

* The Cryo2lce campaign began in 2020. This campaign changed the orbit of « Continuous daily monitoring of LO data production, L1/L2 processing failures, product quality
CryoSat-2 to periodically align with ICESat-2 and maximise coherence over the Issues and reporting of any anomalies to users.
Arctic and Antarctic. This allows for radar and lidar measurements to be made
almost simultaneously over the same ice areas. CryoSat-2's SAR Interferometric
#CRYORICE Radar Altimeter (SIRAL) was put in standby during a series of manoeuvres.

« Support to Ice Baseline E development, testing, successful validation and TTO. Ongoing
development and testing of Ice Baseline F.

e Support to Ice reprocessing campaigns (QC checks of 3 days per month, investigation of

« The first campaign, performed in June 2020, raised the CryoSat orbit to maximise the number of . . .
anomalies and processing failures):

coincident tracks over the Arctic. After a series of 14 manoeuvres, the satellite ground tracks

coincided at almost the same time every 19 orbits — approximately every 31 hours. % Ice Baseline-D — 109 months of data reprocessed, speed ~1 month of data/ 2 days
« A second campaign, performed in June 2022, adjusted the orbit again (through an additional 3 # lce Baseline E — 131 months of data reprocessed, speed ~2 months of data/ 1 day
manoeuvres) to prioritise the number of coincident tracks over the Antarctic. The next campaign . Detailed QC checks during the CRYO2ICE Orbit Raising campaigns (July 2020 & June 2022).

begins in June 2025 and WI|| return CryoSat’s orbit to the previous Arctic conflguratlon

Antarctic ground tra k ntersections of CryoSat-2 & ICESAT-2

Continued support to user queries and requests; R E]
40 CryoSat user tickets answered since 2019.

= Follow us for more updates on
QA4eoe-=

418 Anomaly Reports opened and - M CryoSat Data Quality Activities.
tracked for Ice IPFs; 322 resolved. [=] :

Data Access:

Registered users can access all operational and
reprocessed Ice and Ocean products from the
CryoSat Science Server (science-pds.cryosat.esa.int). E
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