PREPARATION AND OPERATIONS OF THE MISSION PERF!
CENTRE (MPC) FOR THE COPERNICUS SBENTSEON

S3 Land and Sea Ice Cyclic Performance Report
S3A S3B
Cycle No039 Cycle No020
Start date:06/12/2018 Start date:16/12/2018
End date02/01/2019 End date12/01/2019

NTINEL 3

\) } ﬁ% Mission

Performance
Centre

Ref: SSMPC.UCL.PR-089-020

M s
R DL VY ¢
" “Scem

Issue:1.0
Date:25/02/2019
Contract:4000111836/14ALG



Customer: ESA Document Ref.: S3MPC.UCL.PR-089-020

Contract No.: 4000111836/14ALG Date: 25/02/2019

Issue: 1.0

PREPARATION AND OPERATIONS OF THE MISSION PERFORMANCE)CE

Project:
FOR THE COPERNICUS SENSTMISISION
Title: S3 Land and Sea Ice Cyclic Performance Report
Author(s): Land and Sea Ice ESLs
Approved by: G. Quartly, STNMESL Authorized by Sylvie Labroue, STM Technic
Coordinator Performance Manager
Distribution: ESA, EUMETSAT, S3MPC consortium

Accepted by ESA| P. Féménias, MPC TO

Filename S3MPC_LandSeaiGyclicRepor039-020.doc

Disclaimer

The work performed in the frame of this contract is carried out with funding by the European Uhiewiews
expressed herein can in no way be taken to reflect the official opini@itloér the European Union or the
European Space Agency.

2 Lesa & EUMETSAT




Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020

S3 Land and Sea Ice Cyélerformance Report | Issue: 1.0 Page: 1
Date: 25/02/2019

Page: 1

S3ACycle No039¢ S3ACycle No020

Changes Log

1.0 25/02/2019 First Version
List of Changes

Answers (0 RID




Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020
Issue: 1.0 Page: 2
Date: 25/02/2019

Page: 2
Table of content
N [N I (@ 1516 L O N [ N PP 7
2 CYCLE OVERVIENM ... ..ttt ettt ettt ettt et e e et ettt ettt et et et e e e e e e e e e e e e e e e e et e e e e e e e e e e e eeeaaaeaeaeaaaaaaameaeaaaans 8
2.1 RS N TN S PUPUPUPPPPPPRt 8
2.2 SENTINEBB. ..ot e e e ettt e e e e e s st et e e e e e e st et ne e e e 8
3 PROCESSING BASELINES. ...t iete ettt ettt eme ettt e et e et e e e e e e e e e e e e e et et e e e e e e aeaeeeeaeaenenannas 9
4 DATA AVAILABILITYIERSTRUMENT MODES.........oiiiiiiiiiiiieiimiineinereree e semsss s esseeeeeeeeeeeeees 10
4.1 DATAAVAILABILITY.c.vttteteestesteestesseesseesseassesseeseassesseesseassessseseassesssesseassesssansesssessesssesssesseessesseansessses 10
4.2 SRAINSTRUMENWIODE ....1.cttttteetisiititreseeee ettt e e e s e s sa e e e et e e e e eae e e s s s s bbb e ettt teeaaeeesesaaasnnbrnrreeeaeaeean 11
5 AVAILABILITOF POLAR GEOPHY&ICORRECTIONS......cooiiiiiiiiiiiieieeeeeeeeeeeee e 15
51 AVAILABILITY GBEOPHYSICADRRECTIONS OVERSHEETENTCPRODUCTS ..ceeeiiveieee s e st 15
5.2 AVAILABILITY @EOPHYSICADRRECTIONS OVEEHELVEENTCPRODUCT)S. ..o e e e e eeeeeeeeeeeeeeeeeeeeee s 17
5.3 AVAILABILITY GEOPHYSICADRRECTIONS OMBRRICE. ..ottt 18
54 AVALABILITY GBNOWDENSITYSNOWDEPTH ANSEAICECONCENTRATION OMBRRICE .......covveciiieeeeieeeeei 19
6 GEOPHYSICAL PARAMENEONITORING FOR IDANCE.........iiiiiiiiiiiiiiiimiiie e emeenreneees 20
6.1 20HzKU BANDELEVATIOKELEVATIONCE SHEET20 KU) ...vvveeieiiitiieeeeitiiee e e et e e e sittee e et e e e s s sinneeee s 20
6.2 20Hz KU BANDICESHEETRANGHRANGEICE SHEET20 KU «.vvvvereiieeeeesesiiieeieeeeeeeeeeeeesssssnnnnnneeneeeaaaeeeesenas 23
6.3 20HzKU BANDICESHEETSGMAD (SI® _ICE SHEET20 KU) c.iiiiiiiieeeeeieisieitiniiiies s e s e e e e e e eaaeeaeseseeesesnnnnsnnnnnnns 25
6.4 20HzKU BANDOCOGICEL) B EVATIOKELEVATIONDCOG 20 KU) vevvvuiiiieieieieeeeeeeeeeeeeeeeeeeeveaneeennnnnnnnnnnnns 26
6.5 20HzKU BANDOCOGQGICEL) RANGEHRANGEOCOG 20 KU) ...oiuitiieeeiiiiiiee e e eitteee e e et e et e e sibeeee e e 29
6.6 20HzKu BANDOCOGQGICEL) SGMAD (SIE_OCOG 20 KU 1.evveeieiiiiiiieeiiiiiee e s sttt ee e sittee e e e saineeee s 31
6.7 BANDWAVEFORMUALITYLAGWAVEFORMUAL ICE 20 KU) ..ceiiiiiiiieiiiiiiee s siiiieee et sieneee e 33
6.8 PLRMCERANGHRANGEICE 20 PLRMKU) 1.eivvvviiiitiuisisssesiiaseseeeeeeeaesesesssesesessssssnssnnnnanaaesasaaeaaaasaees 39
6.9 20HzKU BANDPLRMIGMAD (SI® _ICE 20 PLRMKU) 1.vvvvvveruiniiisieieseeeeeeeeeeeeseeeeesessssssrnsnnnnnnseaeaeaeaaaaees 41
6.10 20HzZKUBANDSURFACELASFSURFECLASS20 KU cieiuvvriieeiiiieieessiiieeaeesaitieeeesanteeaessnnnbeeeeessnnneeeesnnnneas 42
7 SLOPE CORRECTION. ...ttt mr sttt b b e s nass bbb s be b s besss s s eeeeeeeeemne e 43
8 GEOPHYSICAL PARAEE MONITORING FAERASCE.......ccciviiiiiiiiiiiiiiiieeiieeeeetieeeeeeeeeeeeeeeeeeeeaeee . AB
8.1 20HzKU BANDALTIMETERERIVEIBJRFACEYPEHSURETYPECLASS20 KU .evvivieiiiiiieeeiiieieee s e A6
8.2 20HzKU BANOFREEBOARFREEBOAROD KU .....tviiieeiiiiiee ettt e e e ettt e ettt e e ettt e e st e e e e snnbee e e s 50
8.3 20HzKU BANDINTERPOLATEEASURFACEEEIGHTANOMALYINT SEAICE SSHA20 KU)..vvvvieieeieeeeeniiiiiieieeee. 52
8.4 FASURRACEHEIGHTANOMALYSEAICE SSHAZ20 KU .iiieiiiiiiiiitiiiee et e e e e e ettt e e e e eee e 54

8.5 20HzKU BANCEEAICEGONCENTRATIGSEA ICE CONCENTRATIORO KU eevieiuiiiiieeseiiieeeeeeiitiee e e e niiiee e e s 56




%

SENTINEL 3

" i
‘f‘q Mission
Performance
Centre

Sentinet3 MPC

Ref.:

Issue:

Date:
Paqge:

S3MPC.UCL.PR-089-020
10 Page:3
25/02/2019

3

8.6 20HzKU BANOPEAKINES®EAKINESR 20 KU
9 CROSSOVER ANALYSIS
10 EVENTS AND PROCEGSNSELINE CHANGES
11 CONCLUSIONS

12 APPENDIX AL o 65




Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020
Issue: 1.0 Page: 4
Date: 25/02/2019

Paae: 4
List of Figures
Figure 1: Map of SRAL mode over Antarctic ice sheets 11
Figure 2: Map of SRAL mode over Greenland ice sheet 12
Figure 3: Map of SRAL mode over the Antarctic sea-ice 13
Figure 4: Map of SRAL mode over the Arctic sea-iee 14
Figure 5: Percentage of Geophysical Correction-dailability over Antarctic Ice Sheets------------- 15

Figure 6: Percentage of Geophysical Correction-dailability over the Greenland Ice Sheet------- 16

Figure 7: Availability of Geophysical Corrections over Antarctic Ice Shelves 17

Figure 8: % Non Availability of Geophysical Corrections over Sea lce-{INTG) 18

Figure 9: Map of elevation_ice_sheet 20_ku over Antarctica and Gridded Parameter faiure--21

Figure 10: Map of 20Hz Ku band Ice Sheet Elevation over Greenland and Gridded % Paramet2@ Failure
Figure 11: Map of range_ice_sheet_20_ku over Antarctica and % Gridded Parameter Failure-R3te

Figure 12: Maps of 20Hk Band Ice Sheet Range (range_ice_sheet 20 ku) over Greenland and Gridded
Parameter % Failure Rates- 24

Figure 13: Maps of 20Hz Ku Bdod Sheet Sigma0 (sig0_ice_sheet 20-kt+) 26

Figure 14: Map of elevation_ocog 20 ku over Antarctica and % Gridded Pardaittiee Rates----27

Figure 15: Map of elevation_ocog_20_ku over Greenland and % Gridded Parameter Failure-Rags

Figure 16: Map of range_ocog_20_ku over Antarctica and % Gridded Parameter-Faitre-------- 29
Figure 17: Map of range_ocog_20_ku over Greenland and % Gridded Parameter-Failewe-------30
Figure 18: Map of 20Hz Ku Band OCOGX)ceigma0 (sig0_ocog_20_ku) over Antarctiea----------- 31
Figure 19: Map of 20Hz Ku Band OCOGLji&gma (sig0_ocog_20_ku) over Greenlard----------- 32
Figure 20: Map of Waveform Quality Flag over Antarctica (all tests) 35
Figure 21: Maps of Waveform Quality Flag over Greenland (all tests) 35
Figure 22: Map of Waveform Quality Flag over Antarctica (T1 power) 36
Figure23: Map of Waveform Quality Flag over Antarctica (T2 neise) 36
Figure 24: Map of Waveform Quality Flag over Antarctica (T3 varianee) 37
Figure 25: Map of Waveform Quality Flag over Antarctica (T4 leading edge-test} 37
Figure 26: Map of Waveform Quality Flag over Antarctica (T5 peakiness-low) —38
Figure 27: Map of Waveform Quality Flag over Antarctica (T5 peakiness-low) 38

Figure 28: Map of rargy ice_20_plrm_ku over Antarctica and % Gridded Parameter Faildre------ 39



Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020
Issue: 1.0 Page: 5
Date: 25/02/2019

Paae: 5
Figure 29: Map of range_ice_20_plrm_ku over Greenland and % Giddatheter Failure------------ 40
Figure 30: Maps of 20Hz Ku Band PLRM Sigma0 (sig0_ice 20 _plrr-ker 41
Figure 31: Maps of 20Hz Ku Band Surface Class (surf_class -20--ktt} 42
Figure 32: Maps of Slope Correction Failure Locations over Antarctica 44
Figure 33: Maps of the Failure of the lat_cor_20_c Parameter over Antarctica —45
Figure 34: Maps of sutype_class_20_ku classes over the Aretic 47
Figure 35: Maps of surf_type_class_20_ku classes over the Antaretic 49

Figure 36: Map of Freeboard (freeboard_20_ku) and Gridded Parameter Failure over Antarctical
Figure 37: Map of Freeboard (freeboard_20 ku) and Gridded Parameter Failure over the-Aretigl

Figure 38: Map of Interpolated Sea Ice SSHA (int_sea_ice_ssha 20 ku) and Gridded Parameter Failure
over Antarctica 52

Figure 39: Map of Interpolated Sea Ice SSHA (int_sea_ice_ssha 20 ku) and Gridded Parameter Failure
over the Arctie B3

Figure 40: Maps of sea_ice_ssha_ 20 ku and Gridded Parameter Failure over the Antaretie----54
Figure 41: Maps of sea_ice_ssha_20_ku and Gridded Parameter Failure over theAdrctic-------- 55

Figure 42: Maps of 20Hz Ku band Sea Concentration (sea_ice_concentration_20_ ku) over the
Antarctic Ocear 56

Figure 43: Maps of 20Hz Ku band Sea Ice Concentration (sea_ice_concentration_20_ku) over $ie Arctic

Figure 44: Maps of 20Hz Ku band Peakiness (peakiness_2 20 ku) over the Artaretie---------- 58
Figure 45: Maps of 20Hz Ku band Peakiness (peakiness_2_ 20_ku) over the-Aretic--------------- 59
Figure 46: Maps of Crossover Differenc®©@iOG Elevation over Antarctiea 60

Figure 47: Maps of Crossover Difference of Ice Sheet Elevation over Antarctica------------------ 61



Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020

S3 Land and Sea Ice Cy&larformance Report | Issue: 1.0 Page: 6
Date: 25/02/2019

Page: 6

S3ACycle No039¢ S3ACycle No020

List of Tables

Table 1: Data Availability for NF& 10

Table 2: % Availability of Snow Density, Snow Depth, Sea Ice Concentration over-Sea-lce-----19




Sentinet3 MPC Ref.. S3MPC.UCL.PR-089-020
Issue: 1.0 Page: 7

Date: 25/02/2019

Page: 7

1 Introduction

This document provides a report of the performance and data quality of the Sefit#thahd SentineBB
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 Tioe 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) prodiucts|, ipy the
S3 Marine Centre.

The objectives of this document are

i To provide a data quality assessement.

1 To report on any changes likely to impact data quality at any level, from instrument status to
software configuration.

1 To present the majousefulresults forS3Acycle039, from 06/12/2018to 02/01/2019.

I To present the majousefulresults for S3B cycle20, from 16/12/2018to 12/01/2019,

Note that the period covered by th83A and S3B cycledliis report are offset by 1-@ays and their
orbitsare 140 degrees out of phase. Differences in parametarghereforeexpected, particularly over
seaice due to the significant wind inducedtift of the sea ice during this period.
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2 Cycle Overview

2.1 Seninel-3A

This is 2tay cycléd39(06/12/2018to 02/01/2019).

Sentinet3A was launched on H#eebruary2016 and entered its routine operational phase in cycle 12
(07-December2016) following commissioning.

During this cycl®39, Sentinel3A SRAL operated in SAR mode over land ides@a ice surfaces.

2.2 Sentinet3B

This is 2&ay cycléd20 (16/12/2018to 12/01/2019).

Sentinel3B was launched 085-April2018 and entered its routine operational phase in cy®e(111-
Decembe-2018) following commissioning.

During this cycl@20, Sentinel3B SRAL operated in SAR mode over land ice and sea ice surfaces.
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3 Processing Baselines

The versions of theevetl and LeveR Instrument Processing Facility softwaned Product Baseline
used to compute the altimeter parameters ftbre L2 LanqSR_2_AN) NT@datasetwere:

SR_2 LANNTC
S3ACycle SBCycle Processing Baseline | L2IPF Version L1 IPF Versions
039 020 PB2.33 SM26.14 SR16.14

The versions of theevetl and LeveR Instrument Processingacility softwareand Product Baseline
were used to compute the altimeter parameters ftire L2 MaringSR_2VAT) NT@atasetwere:.

SR_2WAT NTC

S3ACycle

SBCycle

Processing Baseline

L2IPF Version

L1 IPF Versions

039

020

PB2.33

SM26.14

SR16.14
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4 Data Availability & Instrument Modes

4.1 Data Availability

The percentage of L2 product orbits received during this 27 day cythe fPC and contributing to
this report were:

Cycle ProductType Latency % Orbits Receid
S3A039 SR_2_LAN NTC 100%
S3A039 SR_2_WAT NTC 100%
S3B020 SR_2_LAN NTC 100%
S3B020 SR_2_WAT NTC 100%

Tablel: Data Availability for NTC

Note that these are percentages of producteeived 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:dprraAR closed loop during this
cycle.Closedoop is the autonomous form of surface tracking typically used for altimetry missions, as
compared with opedoop which depends on a preomputed DEM stored onboard

S3ANTC cycl®39 S3B NTC cycléz0

instr_op_mode_20_ku s ek instr_op_mode_20_ku

3A Cycle : 39 s

B Cycle : 20

11
£E

Figurel: Map of SRAL mode ovéntarcticice sheeg
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S3ANTC cycl®39

S3B NTC cycléz0

instr_op_mode_20_ku

Sentinel-3A Cycle : 39

NTC SR 2_LAN

area: Greenland

mask applied: greenland iceshest_mask

-

instr_op_mode_20_ku

Sentinel-3B Cycle : 20

NTC SR,2_LAN

area: Greenland

mask applied: greenland_icesheet_ mask

-

Figure2:

Map of SRAL mode over Greenland ice sheet
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For sea ice and ocean surfaces 8%A and S3BRAL instrumerbperated 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 éDlalong track DEM with-ariori knowledge of the surface height.

S3ANTC cycl®39 S3B NTC cyclé20

instr_op_mode_20_ku

area: Antarctic Oceans Semine’ 2817 Paraeseter
instr_op_mode_20_ku

mask applied: antarctic_ocean_mask

area: Antarctic Oceans
K

mask applied: antarctic_ocean_ mash

Sentinel-3A Cycle : 39 Sentinel-3B Cycle : 20

NTC SR 2 WAT : NTC SR 2, WAT

saac taeis

SAROL L
IETE
_op_mode_20_ku

- sa50L
— s
-

Figure3: Map of SRAL mode over the Antarctic sea ice
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S3ANTC cycl®39

S3B NTC cyclé20

instr_op_mode_20_ku

Sentinel-3A Cycle : 39

area: Arctic

instr_op_mode_20_ku

Sentinel-3B Cycle : 20

area: Arctic

1AM 0.00%
saac ne%
SAR 0L L

0 % 10

6 instr_op_mode 20_ku

- 54501
—can
-

Figure4: Map of SRAL mode over the Arctic sea ice
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5 Availability of Polar Geophysical Corrections

In this section the availability gfeophysical 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 erronapssistderived 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.

S3ANTC cycl®39

S3B NTC cyclée20

Sentinel-3A Cycle : 39

NTC SR_2_LAN

cua 2019

area: Antarctic Ice Sheets
mask applied: antarctic_iceshest_mask

% correction unavailability

Sentinel-3B Cycle : 20

NTC SR_2_LAN

©ua 2019

area: Antarctic Ice Sheets
mask applied: antarctic_iceshest_mask

% correction unavailability

Rel. Orbits: 1t0 385 Rel. Orbits: 0 to 385
From: 2018-12-06722:22 From: 2018.12.16T22:24
To:  2019-01.02T21:32 2 20% To:  2010.01.12T22:24 21.08%
IPF-SM.2 06.14 hf_fluct_cor_o1 o |PF.SM.2 06.14 hf_fluct_cor_o01 3
PB 233 PB2.33
inv_bar_cor_01 35.65% inv_bar_cor_01 35.32%
ocean_tide_non_eq_01 ocean_tide_non_eq_01
ocean _tide_eq_01 ocean tide_eq 01
= Unavailable mm Unavailable
Available ocean_tide_sol2_01 90.42% Available ocean_tide_solz_01 90.28%
ocean_tide_sol1_01 90.24% ocean_tide_sol1_01 90.15%
pole_tide 01 pole_tide_01
load_tide_sol2_01 load_tide_sol2_01
load_tide_sol1_01 load_tide_sol1_01
solid_earth_tide 01 solid_earth tide 01
iono_cor_gim_01_ku 021% fono_cor_gim_0L_ku 0.21%
iono_cor_alt_20_ku 12.72% iono_cor_alt_20_ku 13.02%
iono_cor_alt_01_ku 10.48% iono_cor alt_01_ku 10.71%
mod_wet_tropo_cor_meas _altitude_01 mod_wet_tropo_cor_meas_altitude_01
mod_dry_tropo_cor_meas_altitude_01 mod_dry_tropo_cor_meas_altitude_01
0 20 40 60 80 100 o 20 40 60 80 100

Figure5: Percentage of Geophysical Correction Nawailability over Antarctic Ice Sheets
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S3ANTC cycl®39

S3B NTC cycléz0

Sentinel-3A Cycle : 39

NTC SR_2_LAN

Rel. Orbits: 1 to 385
From: 2018-12-06T22:22
To:  2019-01-02T21:32

IPF-SM.2 06.14
PB 233

EEm Unavailable

Available

mod_wet_tropo_cor_meas_altitude_01

mod_dry_tropa_cor_meas _altitude_01

cua 2019

area: Greenland

mask applied: greenland_icesheet_mask NTC SR_2_LAN

Rel. Orbits: 0 to 385
From: 2016-12-16T22:24
o A 25 To.  2019.011272224
Ffluct_cor 01 N 1PF.SM.2 06,14
PB233
inv_bar_cor_01 412%
ocean_tide_non_eq_01
ocean_tide_eq_01
m Unavailable
ocean_tide_sol2_01 90.51% Available
ocean_tide_sol1_01 92.99%
pole_tide_01
load_tide_sol2_01
load_tide_sol1_01
solid_earth_tide_01
iono_cor_gim_01_ku
iono_cor_alt_20_ku 19.70%
iono_cor_alt_01_ku 17.38%
4 20 40 LY 80 100

% correction unavailability

©ua 2019

Sentinel-3B Cycle : 20

kf_fluct_cor_01

inv_bar_cor_01

ocean_tide_non_eq_01

ocean_tide_eq_01

ocean_tide_sol2_01

ocean_tide_soll_01

pole_tide_01

load_tide_sol2_01

load_tide_sol1_01

solid_earth_tide 01

iono_cor_gim_01_ku

fono_cor_alt_20_ku

fono_cor_alt_01_ku

mod_wet_tropo_cor_meas_altitude_01

mod_dry_tropo_cor_meas_altitude_01

area: Greenland
mask applied: greenland_iceshest_mask

5.03%

429%

90.25%

92.77%

20.05%

17.71%

0 20 40 &0 80

% correction unavailability

Figure6: Percentage of Geophysical Correction Nawailability 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 correctionsexpfui 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:

Sentinel-3A Cycle : 39 area: Antarctic Floating Ice Shelves Sentinel-3B Cycle : 20 area: Antarctic Floating Ice Shelves
NTC SR 2 LAN mask applied: antarctic_floating_mask NTC SR 2 LAN mask applied: antarctic_floating_mask
Rel. Orbits: 1t0 385 Rel. Orbits: 0 to 385
From: 2018-12-06722:22 From: 2018.12.16T22:24
To:  2019-01.02T21:32 To:  2010.01.12T22:24
PRS2 0614 hf_fluct_cor_01 PF.SM.2 05,14 b fluct_cor_01
PB 233 PB2.33
inv_bar_cor_01 inv_bar_cor_01
ocean_tide_non_eq_01 ocean_tide_non_eq_01
ocean _tide_eq_01 ocean tide_eq 01
= Unavailable mm Unavailable
Available ocean_tide_sol2_01 0.09% Available ocean_tide_solz_01 0.08%
ocean_tide_sol1_01 079% ocean_tide_sol1_01 077%
pole_tide 01 pole_tide_01
load_tide_sol2_01 load_tide_sol2_01
load_tide_sol1_01 load_tide_sol1_01
solid_earth_tide 01 solid_earth tide 01
iono_cor_gim_01_ku 0.02% fono_cor_gim_0L_ku 0.00%
iono_cor_alt_20_ku 395% iono_cor_alt_20_ku 441%
iono_cor_alt_01_ku 325% iono_cor alt_01_ku 367%
mod_wet_tropo_cor_meas _altitude_01 mod_wet_tropo_cor_meas_altitude_01
mod_dry_tropo_cor_meas_altitude_01 mod_dry_tropo_cor_meas_altitude_01
0 20 40 60 80 100 o 20 40 60 80 100
% correction unavailability % correction unavailability
cua 2019 ©ua zo19

Figure7: 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 geophysicatrections over sea ice was:
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Figure8: % 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 lce
Correction % AvailabilityArctic Sea Ice % AvailabilityAntarctic Sea Ice
S3A S3B S3A S3B
Sea Ice Concentratién | 100 100 100 100
Snow Density 100 100 100 100
Snow Depth 100 100 100 10

Table2: % Availability of Snow Density, Snow Depth, Sea Ice Concentration over Sea Ice
1Snow Density is sé&b a single value of 400 Kgas expected
2Snow 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 laG@ Aoy dte
039and S3®20.

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 prodinet basel

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_she20 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 &ighsstufpe (>

0.3 degrees), where failure of D% of measurements is common.

The high failure rate over the margins is caused by

A anissue with the L1 SAR processing (L6.IRFover areas of sloping terrain. This affects the
stability of thewaveform positioning within the range window, particularly in the continental
margins. This results in waveforms being located towards the edge of the range window,
2dziaARS GKS A0S YINHAY NBUONI O]l SNRa OSyaNrft T
The ice marginetracker has been tuned to reduce such failure rates since IPF 6.10 after which
there was a 10% reduction in parameter failure.

A complex SAR waveform shapes (including npgtiked waveforms) in the margins cause a low
goodness of fit to the physical modaded 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 beenxid in this product baseline.

The following maps show the 20Hz Ku band Elevation parameter plotted for the complete cycle.
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Figure9: Map of elevation_ice_sheet_20_ku over Antarctica and Gridded Parameter Failure
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