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1 Introduction 

This document provides a report of the performance and data quality of the Sentinel-3A and Sentinel-3B 

SRAL Level 2 data products over land ice (polar ice sheets, ice shelves, and ice caps) and sea ice surfaces.   

For land ice the SR_2_LAN Level 2 NTC (Non Time Critical) products which contain the final orbit and 

geophysical corrections are assessed. These are produced by the Instrument Processing Facility (IPF) at 

CNES. 

For sea ice, we assess the SR_2_WAT Marine Level 2 NTC (Non Time Critical) products, produced by the 

S3 Marine Centre.  

The objectives of this document are  

¶ To provide a data quality assessement. 

¶ To report on any changes likely to impact data quality at any level, from instrument status to 

software configuration. 

¶ To present the major useful results for S3A cycle 039, from 06/12/2018 to 02/01/2019. 

¶ To present the major useful results for S3B cycle 020, from 16/12/2018 to 12/01/2019. 

 

 

Note that the period covered by the S3A and S3B cycles in this report are offset by 10-days and their 

orbits are 140 degrees out of phase. Differences in parameters are therefore expected, particularly over 

sea ice  due to the significant wind induced drift of the sea ice during this period. 
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2 Cycle Overview 

 

2.1 Sentinel-3A 

 

This is 27-day cycle 039 (06/12/2018 to 02/01/2019).  

Sentinel-3A was launched on 16-February-2016 and entered its routine operational phase in cycle 12 

(07-December-2016) following commissioning.  

During this cycle 039, Sentinel-3A SRAL operated in SAR mode over land ice and sea ice surfaces. 

 

2.2 Sentinel-3B 

 

This is 27-day cycle 020  (16/12/2018 to 12/01/2019).  

Sentinel-3B was launched on 25-April-2018 and entered its routine operational phase in cycle 19 (11-

December-2018) following commissioning.  

During this cycle 020, Sentinel-3B SRAL operated in SAR mode over land ice and sea ice surfaces. 
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3 Processing Baselines 

 

The versions of the Level-1 and Level-2 Instrument Processing Facility software and Product Baseline 

used to compute the altimeter parameters for the L2 Land (SR_2-LAN) NTC dataset were: 

SR_2_LAN  NTC   

S3A Cycle S3B Cycle Processing Baseline L2 IPF Versions L1 IPF Versions 

039 020   PB 2.33 SM2 6.14 

 

SR1 6.14 

 

The versions of the Level-1 and Level-2 Instrument Processing Facility software and Product Baseline 

were used to compute the altimeter parameters for the L2 Marine (SR_2-WAT) NTC dataset were:.  

SR_2_WAT  NTC   

S3A Cycle S3B Cycle Processing Baseline L2 IPF Versions L1 IPF Versions 

039 020   PB 2.33 SM2 6.14 SR1 6.14 
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4 Data Availability & Instrument Modes 

4.1 Data Availability 

The percentage of L2 product orbits received during this 27 day cycle by the MPC and contributing to 

this report were: 

 

Cycle Product Type Latency % Orbits Received 

S3A 039 SR_2_LAN NTC 100% 

S3A 039 SR_2_WAT NTC 100% 

S3B 020   SR_2_LAN NTC 100% 

S3B 020   SR_2_WAT NTC 100% 

Table 1: Data Availability for NTC 

 

Note that these are percentages of products received by the Mission Performance Centre at the time of 

report issue, and may be lower than the final data availability if there have been processing centre 

delays. 
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4.2 SRAL Instrument Mode 
 

Over land ice surfaces the SRAL instruments on S3A and S3B operated in SAR closed loop during this 

cycle. Closed-loop is the autonomous form of surface tracking typically used for altimetry missions, as 

compared with open-loop which depends on a pre-computed DEM stored onboard.  

 

S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 1: Map of SRAL mode over Antarctic ice sheets 
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S3A NTC cycle 039 S3B NTC cycle 020 

  

Figure 2: Map of SRAL mode over Greenland ice sheet 
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For sea ice and ocean surfaces the S3A and S3B SRAL instruments operated in SAR open loop mode. 

Note that the mode mask is fixed and does not dynamically change from cycle to cycle. In open loop the 

range window is positioned using a 1-D along track DEM with a-priori knowledge of the surface height. 

 

S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 3: Map of SRAL mode over the Antarctic sea ice 
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S3A NTC cycle 039 S3B NTC cycle 020 

  

Figure 4: Map of SRAL mode over the Arctic sea ice 
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5 Availability of Polar Geophysical Corrections 

In this section the availability of geophysical corrections to altimeter range contained in the L2 products 

over ice sheets, ice shelves and sea ice are analysed for this cycle. Missing or invalid geophysical 

corrections can cause errors in the final L2 elevation parameters, and erroneous steps in derived time 

series of ice sheet surface elevation change or sea ice freeboard. 

5.1 Availability of Geophysical Corrections over Ice Sheets (NTC Products) 

For polar ice sheets, the primary geophysical corrections applied to the range are model dry 

tropospheric, model wet tropospheric, GIM ionospheric, solid earth tide, pole tide and ocean loading 

tide. We would normally expect 100% availability of all corrections. 

 

S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 5: Percentage of Geophysical Correction Non-availability over Antarctic Ice Sheets 
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S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 6: Percentage of Geophysical Correction Non-availability over the Greenland Ice Sheet 
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5.2 Availability of Geophysical Corrections over Ice Shelves (NTC Products) 

For polar ice shelves, the primary geophysical corrections applied to the range are as for ice sheets plus 

ocean tide and inverse barometric corrections. 

The percentage availability of geophysical corrections over Antarctic ice shelves was: 

 

 S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 7: Availability of Geophysical Corrections over Antarctic Ice Shelves 
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5.3 Availability of Geophysical Corrections over Sea Ice 

Over sea ice the model dry tropospheric, model wet tropospheric, ionospheric, solid earth tide, pole tide 

and ocean tide and inverse barometric corrections are applied in the NTC L2 Marine product. 

 The percentage availability of geophysical corrections over sea ice was: 

 

S3A NTC cycle 039 S3B NTC cycle 020 

 

 

 

 

Figure 8: % Non Availability of Geophysical Corrections over Sea Ice (NTC) 
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5.4 Availability of Snow Density, Snow Depth and Sea Ice Concentration over 

Sea Ice 

 

Correction % Availability Arctic Sea Ice % Availability Antarctic Sea Ice 

 S3A S3B S3A S3B 

Sea Ice Concentration3 100 100 100 100 

Snow Density1 100 100 100 100 

Snow Depth 100 100 1002 1002 

Table 2: % Availability of Snow Density,  Snow Depth, Sea Ice Concentration over Sea Ice 

1Snow Density is set to a single value of 400 Kg/m3 as expected. 

2 Snow depth over Antarctic sea ice is set to zero as expected. 

3Sea Ice Concentration is derived from a dynamic 3 day average of sea ice concentration calculated 

from SSM/I daily brightness temperature data. 
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6 Geophysical Parameter Monitoring for Land Ice 

This section shows results and analysis of the primary L2 NTC parameters relating to land ice in S3A cycle 

039 and S3B 020. 

6.1 20Hz Ku Band Elevation (elevation_ice_sheet_20_ku) 

20Hz Ku band ice sheet elevation is the primary output of the land ice products over continental ice 

sheets and ice shelves, processed using a physical ice sheet retracker. Note that in this product baseline 

a second elevation parameter is also now available processed using an empirical OCOG retracker. The 

method of OCOG retracking is less sensitive to noise and complex waveform shapes and hence has 

lower failure rates. 

Analysis of the elevation_ice_sheet_20_ku parameter shows that the map of elevation is as expected 

but there is a higher rate of parameter failure than would be expected over the Antarctica (20%) and 

Greenland (28%) ice sheets. Failure is predominantly over the ice sheet margins, in areas of high slope (> 

0.3 degrees), where failure of 40-50% of measurements is common. 

The high failure rate over the margins is caused by  

Á an issue with the L1 SAR processing (L1 IPF 6.14) over areas of sloping terrain. This affects the 

stability of the waveform positioning within the range window, particularly in the continental 

margins. This results in waveforms being located towards the edge of the range window, 

ƻǳǘǎƛŘŜ ǘƘŜ ƛŎŜ ƳŀǊƎƛƴ ǊŜǘǊŀŎƪŜǊΩǎ ŎŜƴǘǊŀƭ Ŧƛǘ ǿƛƴŘƻǿΣ ƻǊ ōŜƛƴƎ ǘǊǳƴŎŀǘŜŘΦ 

The ice margin retracker has been tuned to reduce such failure rates since IPF 6.10 after which 

there was a 10% reduction in parameter failure. 

Á complex SAR waveform shapes (including multi-peaked waveforms) in the margins cause a low 

goodness of fit to the physical model used in the ice sheet retracker, resulting in retracker 

failure. Further tuning of the retracker model is planned in the future. 

Note that an  error in the SAR slope correction which caused large errors in previous IPF versions (6.10 

and lower) has been fixed in this product baseline. 

The following maps show the 20Hz Ku band Elevation parameter plotted for the complete cycle. 
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Figure 9: Map of elevation_ice_sheet_20_ku over Antarctica and Gridded Parameter Failure 

  


























































































