QcCsS

ADVANCED COMPUTER SYSTEMS

S N ey o £
e ST B BV
% ';“0“< 'g #’@‘\ﬁ
L ,‘ft.b-» o Rl + g ?Lﬂ'E Py

/‘5
‘.Q-?:.'
. ¥ -
CRYOSAT

- ———

Instrument Processing Facility L2
Cryosat Ice netCDF L2 PFS

Doc. No.: C2-RS-ACS-ESL-5265
Issue: 2.1

Date: 14/07/2021

Page: 1

[PFS-I-L2]

CRYOSAT Ground Segment

Instrument Processing Facility L2

CryoSat Ice netCDF L2 Product

Format Specification

C2-RS-ACS-ESL-5265
Issue: 2.1

Date: 14/07/2021

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a ' S —/(-/é-:' Cryosat Ice netCDF L2 PFS
24 Doc. No.: C2-RS-ACS-ESL-5265
ADVANCED COMPUTER SYSTEMS AR ) Issu'e o 27
% = ﬁy f‘& I Date: 14/07/2021
;~. [l A Page: 2
Document Signature Table
APPROVAL TABLE
Date
Name Function Signature
F. CARRIERO Project Manager
J. BOUFFARD ESA Technical Officier
S. BADESSI CryoSat PDGS Manager
CONTRACTOR TABLE
Name Function Signature Date
Author D. Brockley [MSSL] | Software Engineer
Verification | T. Geminale System Engineer
uality
Q A. Giustiniani Quality Manager
Assurance
Approval F. Carriero IPF Project Manager

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a ' S ‘/‘;‘ ? Cryosat Ice netCDF L2 PFS
) Doc. No.: C2-RS-ACS-ESL-5265

ADVANCED COMPUTER SYSTEMS ) Issue: 21

M‘: BRI Ny, I/ CI?YOSAT ' ’

sy 3 /r@ ¥4 e Date: 14/07/2021
(s |Lﬁ;;< ﬁ o7

Thickea AL (N Page: 3

4

%

Distribution List

Internal Distribution

Name No. Copies
F. Carriero 1
T. Geminale 1

External Distribution

Company Name No. Copies
ESA-ESRIN J. Bouffard— IPF Technical Officer 1
ESA-ESRIN T. Parrinello- CryoSat 2 Mission Manager 1
ARESYS M. Scagliola 1
CLS S. Urien 1
MSSL S. Baker 1
MSSL D. James Brockley 1
UoP J. Fernandes 1

Document Change Record

Issue/Rev. | Class Date Reason for Change Changed
(CELETET Pages/Paragraphs
/A=Approval)
1.0draft R 02/05/2016 First Issue All
1.0 draft 2 26/07/2016 Response to comments All
1.0 R 29/07/2016 First Official Release All
1.1 R 04/10/2016 Implementation of Appendices B (list of default
ESA’s comments values of _FillValue attribute

for each variable type) and D
(timestamp granularity) added

Because of the previous
change, section 1.2 has been
modified and appendix B has
become now D.

Variable names harmonisation
with ocean products and S3,
S6 variables. The following
sections have changed:

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a ' S ‘/c./é_:f Cryosat Ice netCDF L2 PFS
“ 24 Doc. No.: C2-RS-ACS-ESL-5265
ADVANCED COMPUTER SYSTEMS v ) Issue: 51
% R o r& jﬁ CRYDSAT Date: 14/07/2021
£ ,‘f:.i o = e < 4w ’Lﬂ"‘t.)( Page: 4
Issue/Rev. | Class Date Reason for Change Changed
(Gl Pages/Paragraphs
/A=Approval)
section 3, 4 and appendix A.
Unused variables types
removed from section 2.3.1
FDM format added. The
following sections have
changed: section 2.1, 3 and
appendix A
1.2 R 10/10/2016 Alignment with Explanation how to link 20Hz
implementation records to 1-Hz ones added in
section 3
hf_fluct_cor_01 ->
hf fluct_total_cor_01. The
following sections have been
modified: 3.1, 3.2, 3.3.13,
3.3.14and 4.1
mean_sea_surface_ice_01 ->
mean_sea_surf_sea_ice_01.
The following sections have
been modified: 3.1, 3.2,
3.3.22, 3.3.26, 4.1, 4.2.38,
4.2.46, 4.2.58, 4.2.62 and
4.2.124
noise_pwr -> noise_power.
The following sections have
been modified: 4.1 and 4.2.61
1.3 R 27/01/2017 Comment fields of the Section 3.3.27 and section
variables : 3.3.30
lat_poca_20_ku and
lon_poca_20_ku have
been updated
Minor typos have been Section 3 and section 4
corrected in the CDL
dumps
1.4 R 24/03/2017 The netCDF dump of
the following L2
variables has been
updated to align the
document to the code:
flag_instr_conf_rx_str_i Section 3.3.7
n_use_01
hf_fluct_total_cor_01 Section 3.3.22
lon_01 Section 3.3.29
mod_wet_tropo_cor_01 Section 3.3.33
peakiness_20_ku Section 3.3.43
retracker_2_quality_20 Section 3.3.55
ku

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2

a ' S ‘/ .:,/g Cryosat Ice netCDF L2 PFS
24 Doc. No.: C2-RS-ACS-ESL-5265
ADVANCED COMPUTER SYSTEMS “ ¥ ) Issu'e " 51
= s RIS CRYOSAT : ’
% e f‘& jﬁ s Date: 14/07/2021
[\ T et ’Lﬂ"‘t.)( Page: 5
Issue/Rev. | Class Date Reason for Change Changed
(ST Pages/Paragraphs
/A=Approval)
ssha_interp_rms_20_ku Section 3.3.75
time_20_ku Section 3.3.82
The netCDF dump of
the following L2I
variables has been
updated to align the
document to the code:
flag_instr_conf_rx_bwd Section 4.2.17
t_20_ku
flag_instr_conf_rx_trk_ Section 4.2.21
mode_20 ku
flag_quality_20_ku Section 4.2.27
lat_poca_20_ku Section 4.2.51
retracker_output_13_2 Section 4.2.91
0_ku
ssha_interp_rms_20_ku Section 4.2.128
Typo errors corrected Section 4.2.18, 4.2.56, 4.2.57,
4.2.65, 4.2.134, 4.2.135
Veriables “comment” Section 3.3.7, 3.3.22->3.3.30,
reviewed 3.3.32, 3.3.33, 3.3.35, 3.3.36,
3.3.42 -> 3.3.44, 3.3.53,
3.3.72, 3.3.83, 4.2.20,
4.2.38 -> 4.2.42,
4.2.45 ->4.2.55,
4.2.59-> 4.2.63, 4.2.70,
4.2.73, 4.2.74, 4.2.122,
4.2.131, 4.2.132, 4.2.144 and
4.2.145
1.5 R 06/06/2017 sea_state_bias_01 -> Sections 3.1 and 3.3.58
sea_state bias_01_ku
flag_instr_conf_rx_str_i Section 3.3.7
n_use_01: _Fillvalue
corrected
wind_speed_alt_01:unit Section 3.3.84
s corrected
flag_cor_err_20_ku: Section 4.2.12
CDL corrected
flag_cor_status_20_ku: Section 4.2.13
CDL corrected
1.6 R 21/06/2018 Global Attributes Section 5
nomenclature aligned
to COP Processor
specification

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a ' S ‘/ .:,/4:? Cryosat Ice netCDF L2 PFS
—— § :
ADVANCED COMPUTER SYSTEMS - -~ IDSZE'G'_\IO“ gZJ_RS'ACS'ESL'5265
: -_c_-—- W CRYOSAT : ’
% =22 a 7 ok Date: 14/07/2021
RS L::'. . ’Lﬁ"“ Page: 6
Issue/Rev. | Class Date Reason for Change Changed
(ST Pages/Paragraphs
/A=Approval)
L2 and L2I cdl dump Section 3 and Section 4
aligned to baseline D
product content
2.0 R 23/12/2020 Issue for BaselineE Section 3.3.17:

VO1.0

freeboard_20_ku comment
updated

Section3.3.19 height_1_20_ku
updated

Section 3.3.22
height_sea_ice_floe_20_ku
comment updated

Section 3.3.51 range_2_20_ku
comment updated

Section 3.3.52 range_3_20_ku
comment updated

Section 3.3.78 snow_depth_01
comment updated

Section 3.3.79 variable
snow_depth_cor_20_ku
introduced

Section 4.4.11
flag_cor_err_20_ku flag_mask
and flag_meaning updated
Section 4.4.12
flag_cor_status_20_ku
flag_mask and flag_meanings
updated

Section 4.2.30
flag_sea_ice_type_20_ku
introduced

Section 4.2.33:
freeboard_20_ku comment
updated

Section 4.2.35 height_1_20_ku
comment updated

Section 4.2.16
height_sea_ice_floe_20_ku
comment updated

Section 4.2.75 range_2_20_ku
comment updated

©-Advanced Computer Systems — 2016




QcCsS

ADVANCED COMPUTER SYSTEMS

Fokaaar 7 &3

i

A
5

~ ¥ )
CI?YIOSAT

Instrument Processing Facility L2
Cryosat Ice netCDF L2 PFS

Doc. No.: C2-RS-ACS-ESL-5265
Issue: 2.1

Date: 14/07/2021

Page: 7

Class
(R=Review

Issue/Rev.

/A=Approval)

Date Reason for Change

Changed
Pages/Paragraphs

Section 4.2.76 range_3_20_ku
comment updated

Section 4.2.124
snow_depth_20_ku comment
updated

Section 4.2.125
snow_depth_cor_20_ku added

Section 5 xref _sea_ice_north
and xref_sea_ice_south added

2.1draft R

16/07/2021 Finale Baseline E

Release

freeboard_20_ku variable
renamed in
radar_freeboard_20_ku in
both L2 and L2I cdI

Comments updated for the
following variables:
height_1_20_ku
height_sea_ice_floe_20_ku
snow_depth_cor_20_ku

Section 4.3 and 4.4 added:
CRYO-IDE_355

©-Advanced Computer Systems — 2016




- Instrument Processing Facility L2
a ' S ‘/C;?_‘:f Cryosat Ice netCDF L2 PFS
R ST A A R
%—-ﬁ&: g,’&fﬁ /) ) sk Eate:_ 14/07/2021
= [V IEP s age: 8

TABLE OF CONTENTS

1 INTRODUCTION .....ciiiiimmmenmsmssssmmmmmmmssssssssssmmmmmmmssssssssssssmimmssssssssssssssimmssssssssssssssmnnsnssssssssnnns 18
1.1 PURPOSE AND SCOPE ..cctrussussssssssssesssssssstssssssenssssssssssssssensssssssstssseensmsssstiistmms 18
1.2 DOCUMENT STRUCTURE «.eeeitsisauusrrneresesssssaasssssneessssssassasssssnesssssssassnssssesessssssssmmnsssnsessssssassnnsnnnnes 19
1.3 APPLICABLE & REFERENCE DOCUMENTS. ..uuuuiiiaisrersssssssssssssesnsssssssssssssssssssssssssssssssnsssssssssssssssnsssnnnns 20

1.3.1  ADDNCADIE DOCUIMIENES ...ccvvveeeisesiseisisiesassttisesaatssasstsassssssssssassssssssssssssssnssnssssnssssnnsnssnns 20
1.3.2  REIEIEINICE DOCUMEIES. ... iesisesisisisssisssssasssssssssssssssssssssssssssssssssssssssssnssssnnsssnnns 20
1.4 ACRONYMS AND ABBREVIATIONS. ....eeeeesessssssassnrnneeesessssssasssseneeesssssasmnsssneeesesssssammnsssneessesssasmnnsnnnnes 21

2 GENERAL OVERVIEW ...uuicuuiaasmassmassmsssmsssmsssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsssnssnns 22
2.1 OVERVIEW OF THE IPF2 ICE PRODUCTION ..eeesessssauusrneeeeeessssssassnsnneeesesssssaassnnsnesessssssamnnssnneesssssannnns 22
2.2 CRYOSAT LEVEL 2 CONFORM PRODUCTS ...cceietsisuusrrreeesessssssassnssneeessssssssassnsssesessssssamsnssnseesssssaanns 24
2.3 CONFORM PRODUCT FILE NAMES ....iiiiiiieensssnnssssssssesssssssssssssenssssssssssssssssssssssssssssssnssssssns s 25
2.4 OVERVIEW OF THE NETCDF ...coiiii ittt eee e e e e e e e e s s e e e e e e e e s snmnn e e e e e e neeennnns 26
2.5 NETCDF PRIMITIVES ..uuuutiiastessssusssssssssssssnssssssssssssseenssssssssstssssensssssssstsssmemmmsstsa 27

3 LEVEL-2 PRODUCT FORMAT DESCRIPTION.........ccoommmmmanmmmnsssssmmmmnannnnsssssssssmnnansnnssssssssnnnnns 29
3.1  LiSTOF L2 LRM/SAR/SARIN/GDR VARIABLES ....ietuuiieuniersussesnssissssernsssennssrssssessnsesssserssssenneernnnees 29
G 70C T N 1 11 PPN 37

33,1 QI OI(EIME _COI 1) ...coeereesieserseiisiissiisssssssttssssssssssssssssssssssssssssssssssssnssnsssssssssssnsssisees 37
3.3.2 echo_avg numval 20 KU(tIME_ 20 KU)..........cuuueeeeeuuesissssississssissssssssssssssnssssssssissssssnisees 37
3.3.3 flag_cor_applied 20 KU(tIME 20 KU) ........ccceeeueeeeeurisaaessrisasssssisssssssisssssssisssssssissssssninees 38
3.3.4  flag _cor €1t _OI(tiME_COI 1) .....ccuuueeieeeussisssssssissssisssssssisssssssisssssssissssssnissssssnisssnssnisees 39
3.3.5  flag_instr_conf rx_str_in_use _O01(tiME_COI 1) ....eccuueuueseeesurississsnisassssnissssssnisassssninnns 39
3.3.6 flag_instr_mode _0p 20 KU(tIME 20 KU) .......cuueeerruuseisssnississssissssssssssssssnsssssssssssssssninees 40
3.3.7  flag_prod_status 20 KU(tIiME_20 KU)...........ccuueeeeeuuisesesssissssssnisssssssisasssssisssssssissssssinees 492
3.3.8 radar_freeboard 20 KU(IME 20 KU)........eeeeeerueeirssrsisissssississssissssssssssssssssssssssssssssssnisees 44
3.3.9  GEOIA _OI(tiME _COI O1)...ccuvureeessseesissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnires 44
3.3.10 height 1 20 KU(EIME 20 _KU) .....ccovvverrriissssesissssssssisssssssssssssssissssssssssssssnsssssssssmsssssnnsines 44
3.3.11  HEIGht 2_20 KU(EIME 20 KU) w.evevevvevserererererersesrsiesesssisssesassssssssasssssssssassssssssassssases 45
3.3.12 height 3 20 KU(tIME 20 KU) .....ccovvrerrrrssssesissssssnsissssssssssssssssssssssssssssssnmssssssssmsssssnnsises 45
3.3.13  height sea_ice floe 20 Ku (M€ 20 KU) ........veeeeeuuseisssrississsnisssssssissssssnssssssssissssssnisees 45
3.3.14 height_sea_ice lead 20 Ku (tiME 20 KU) .......ceevvrrevsseesisssssssissssssssssssssssssssssssssssssssniises 46
3.3.15 Af fluct total cor OI(tME _COI O1)......cuuueeieseussiisssssissisisssssssisssssssssssssssssssssssssssnsssisees 46
3.3.16 ind_first_meas 20hz 01 (M€ _COI_01) ..uuueeeeereeeeeireeeeeisieiaaestiiaaasstsssassssssssssssnsssssssninees 46

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a C S ‘i‘/é}:? Cryosat Ice netCDF L2 PFS
ADVANSEE:EQEE’T"ST %YSTEMS . '-;CRY67SA . IDstgﬁ.el:\lo.: EZI-RS-ACS-ESL-5265
f%’#‘» gy@«@* AN s~_— 52522 54/07/2021
3.3.17 ind_meas _1hz 20 KU(tIME 20 _KU) ......ccuuueeeeeeeseeeessrieesssssisssssssisssssssissssssssssssssnsssssssnisees 47
3.3.18 inv_Dbar COr O1(HME _COI 1) .uu.eeeeeresiieissseissiisisssssssssssssssssssssisssssssssssssnissssssnisssssssisnes 47
3.3.19  70N0_COI_OI(tiME_COI 1) ..ceeereeeeeeeeeeeetteeeettteaesttssaasttssssasssssasssssssssssssnsssssssnssnnsssnisees 48
3.3.20 i0no_cor Gim_O1(tME _COI O1).....cuuueeieeeuesisssrississsiisssssssisssssssisssssssisssssssissssssnissssssninees 48
3.3.21 1AL _OI(IME_COI 1) ..ceeeereeeeetteeeeeeteeeeetttsaaetttaaaatttsaaattssssasssssassssssssnsnsssasnsnssnssnnnssnsnnes 48
3.3.22  lat_poca_20 KU(tIME 20 KU) .......cuuueeeeeeeeaesstsssessstsssssssssisssssssisssssssissssssnsssssssnsssssssnisees 49
3.3.23  10ad _tide O1(tiME COI 1) ..ccuuueeeeeresisssississsissssssssissssssssssssssssssssssisssssssissssssnissssssninees 49
3.3.29  JON_OI(HME_COI 1) ..covereeeeesersseisissesstisssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnsssisees 49
3.3.25 Jon_poca 20 KU(EIME 20 KU) ......cuuueeeeeerissiisirsssiisssisssssssisssssssisssssssisssssssissssssnissssssninees 49
3.3.26 mean_sea_surf_sea_ice_01(time _COr 01).......oommmmmmmmmmmemirisisisisssissnesasasssssasassssssssnsnsnsnnnes 50
3.3.27 mod _dry_tropo_cor OI(timE_COI O1)........cccuuuueeiisiuissiisssisssssssisssssssisssssssisssssssissssssninees 50
3.3.28 mod wet_tropo_cor OI(timME_COI 1) .......cccuuuuueeiisssisissssississssisssssssissssssnisssssssisssssssisees 51
3.3.29  num _valid O1(tiME COI 1) w.uuueeeeeresieeiisssississssssstsisssssssisssssssisssssssissssssnisssssssissssssninees 51
3.3.30 o0cean tide _O1(tIME COI O1)......ccururesiiesnississsssssssssisssssssssssssssisssssssssssssssisssssssisssnsssisees 51
3.3.31 ocean tide_eq_O1(tiME _COI 1) .....ueeieeeueserssrississsssssssssssssssssssssssssissssssnissssssnisssnssnisees 52
3.3.32  OQIE_OL(tIME _COI 1) weuuueeeeserseeesitesseesitesssettssssssttssssssstssssssssssssssssssssssssssssssssnsssssisnes 52
3.3.33  off_nadir_angle_str O1(tiMeE _COI 1) ......c..ccuuuveeerrsrsisissssisssssssissssssssssssssnssssssssissssssisees 52
3.3.34 off_nadir_pitch_angle_str O1(timeE _COI 01) .......ccuuuueeeeeeuriseiisirisssssssisasssssisssssssissssssnisans 53
3.3.35 off_nadir_roll_angle_str_O1(time€ COI O1).......veeeeeuueeeeirsrississsnisssssssissssssssssssssnissssssnisees 53
3.3.36 off_nadir_yaw_angle_str O1(timE_COI 01) .......oeeueeuueeeeesiriseissisissassssisssssssisssssssissssssninens 53
3.3.37 0rh_alt_rate@ OI(tIME COI _O1)....ccouureeiieiiesiissssssssssssssssssissssssssssssssssssssssnsssssssnisssnssnisees 53
3.3.38 peakiness_ 20 KU(tIME_20 KU) .........ceceeeuueeeeeeuussasssssisasssssisssssssisssssssissssssnissssssnissssssinees 54
3.3.39  pole_tide O1(tIME COI 1) ..cuuuueeeeeereeeieeieseieaieeasesttssessttsssssstsssssssssssassssnisssssssssansssnisees 54
3.3.90 range 1 20 KU(TIME 20 KU) .....cceeereeeeiesississssssssssssissssssssssssssssssssssssssssssnissssssnissssssnisees 54
3.3.41 range 2 20 KU(TIME 20 KU) .....cceeereeeeeereeeiesitssassstsissssstsssssssssisssssssissssssnissssssnissssssnisees 54
3.3.42 range 3 20 KU(TIME 20 KU) .....cceeereeeieesissiisisssssssssisssssssissssssssssssssssssssssnissssssnisssnssnisees 55
3.3.43 range_ocean 01 _KU(timE_COI 01) .....cvveeveeeeeiissssinissssssssssssssssissssssssssssssnsssssssssmsssssnsises 55
3.3.44 range_ocean 20 KU(tIME 20 KU) ........cuuueeeesuusssssssnsssssssisssssssisssssssisssssssissssssnsssssssnisees 55
3.3.45 range_ocean_numval_01_Ku(time_COr O1)......ccccciveevereeeimmessssssssssssssssssssssssssssssssssssnnsises 55
3.3.46 range_ocean rmsS_01_KU(tiME _COI 1) .......ccuuuveeieesuseissssississssisssssssissssssnsssssssssssssssnisees 56
3.3.47 range_ocog 01 _KU(timME_COI 1) ......cuuuuueeiisuusseisssssssssssisssssssisssssssisssssssissssssnissssssnisees 56
3.3.48 range_ocog 20 KU(tIME 20 KU) .......cuuruuevseeesissssssnsssssssssssssssssssssssssssssssssssssssssmsssssnnsines 56
3.3.49 range_ocog_numval_ 01_KU(timME_COI O1)........veieeeuueeeisssrississssisssssssisssssssissssssssssssssnisees 56
3.3.50 range_ocog rms 01 _KU(tIME _COI O1)......ccceeeiimessinississssssssssssssssssssssssssssnsssssssssssssssnnssses 57

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2
a C S ‘i‘/é}:? Cryosat Ice netCDF L2 PFS
ADVANSEE:EQEE"\?{IT %YSTEMS . '-;CRY67SAT IDSZE.GI:\IO.: EZI-RS-ACS-ESL-5265
itmear . & 3 =T e g
3.3.51 rec_count 20 KU(EIME 20 KU)......cuuueeeeeereeeeestiseeesstiisssssssisssssssissssssssssssssnsssssssnsssssssnisees 57
3.3.52 retracker_1_quality 20 KU(tIME_20 KU).........cueeeeeuroseiissrississisisssssssisssssssissssssnissssssnisees 58
3.3.53 retracker_2_quality 20 _KU(tIME_20 _KU) .......ccuuueeeeeereeeasstrissasssiisssssssissssssssssssssssssssssninees 58
3.3.54 retracker_3_quality 20 KU(tIME_20 KU) .........cueeeeeereeiissrississisisssssssisssssssissssssssssssssninnns 58
3.3.55 sea_ice_concentration _O1(timeE _COI 01)........ccoovvvivsseesisssssssiissssssssssssssssssssssssssssssniises 58
3.3.56 sea_state bias 01 KU(tIME COI O1)......eeeeeeiisessiiississssissssssssisssssssssssssssssssssssssssssnniises 59
3.3.57  Sig0 1 20 KU(EIME 20 KU).....ommeeieaeeeiiiecinieiiaaaeeeisscsnssiaiaaasssasssssssaaaessssssssssssnnnessssssas 59
3.3.58  Sig0 2 20 KU(EIME 20 KU).....vvvviraeeessssssissssssssssssssssssssssnssssssssssssssssssssssssssssssssssnssssssss 59
3.3.59  Sig0 3 20 _KU(EIME 20 KU)......omeeeeeeeeeeaecnnieeaaaeeeassscansseeaaaaesssssnsssennnesssssssssssnnnnsessnnas 59
3.3.60 sig0_ocean 01 KU(tIME COI O1)......eeuuuuueseissrssisssnssssssssisssssssisssssssisssssssissssssnisssnssnisees 60
3.3.61 sig0_ocean 20 KU(tIME 20 KU).......eceeeuueeiesirisssssssisssssssisssssssisssssssisssssssissssssnissssssninees 60
3.3.62 sig0_ocean_numval_01_KU(timE COI 01) ......cuuveeerruuiseirssnsssissssisssssssissssssnssssssssissssssnisees 61
3.3.63 sig0_ocean _rms 01 _KU(tIME COI O1)......uuueeeeereeiisirisaiisirisssssssisssssssisssssssisssssssissssssninees 61
3.3.64  Sig0_0C0G _O1_KU(LIME _COI OI)...ccouressiieirssessssssissssisssssssssssssssssssssssisssssssissssssnisssnssnisees 61
3.3.65 sig0 0cog 20 KU(LIME 20 KU)......cuuueseeeenssissssssssssssisssssssssssssssssssssssssssssssissssssnisssnssnisees 61
3.3.66 sig0_ocog numval 01 _KU(tiME _COr 01) .....cuuuuueeieeiriseiisirississisisssssssisssssssisssssssissssssnisees 62
3.3.67 sig0_ocog _rmS_O1_KU(tiME_COI 1) .....cuueeeeseresiissnisissssisssssssisssssssissssssnssssssssissssssnisees 62
3.3.68 snow_density O1(tiME _COI O1).......uuuuueeuuoeeeesurisasesssisasssssisssssssisssssssisssssssissssssnissssssnisees 62
3.3.69  SNOW _dEPLA_O1(HIME _COI 01 u.uu.ceeseresiieeissiesisssssssssssssssssissssssssssssssssssssssnssssnssnssssnssnisees 62
3.3.70 snow_depth_cor 20 KU(time_COr_20 KU).........c.cceuuueseeesuussaissssisssssssisssssssisssssssissssssninees 63
3.3.71 solid_earth_tide O1(timE COI 1) ........cuuueeeeruusseiisssisssssssisssssssisssssssisssssssssssssssssssnssnisees 63
3.3.72 ssha_interp_ 20 KU(tIME_20 KU) ........cceeuueeeesursesssssisasssssisssssssisssssssissssssnissssssnissssssnisees 63
3.3.73  ssha_interp_numval_ 20(timME 20 KU) ........ceeeeeueeeeesriseaesssisssssssisssssssisssssssisssssssissssssnisees 63
3.3.74 ssha_interp_rms_20 KU(tIME_20 KU) .........cceveuueeeissnissssssississsnissssssssssssssnsssssssssssssssnisees 64
3.3.75 surf type 20 KU(EIME 20 KU) ...ceeeereeeeeeteseeesitssesestsssassstsssssssssissssssssassssnsssssssnsssssssninees 64
3.3.76 swh_ocean 01 _KU(tiME _COI 01).....uuiuueuuesiissrsssisssssssssssisssssssssssssssisssssssissssssnissssssnisees 64
3.3.77 swh_ocean_numval_01_KU(tIME _COI_01) .....cuuueeeeeureeeeesirisaissiiisasssssisasssssssssssssissssssninees 64
3.3.78 swh_ocean rmsS _01_KU(timME _COI O1).......cccuuuuveeiessuisisssiississssisssssssissssssnsssssssnissssssninees 64
3.3.79 swh_sq 0c€an_01_KU(tIME _COI O1).....cuuueeeeeeueeeeiitssasssiiisaassisissssssssssssssnissssssnsssssssnisees 65
3.3.80  time_20_KU(EIME 20 KU)........oreeeeraseeesssssisssiisisssesssssissssssssssssssssssssssnssssssssssssssssnsssssssss 65
3.3.81  time _COI OI(HIME _COI 01)..ccuureeeieeeresisisisssisssssesssstssssssssssssssssssssssssssssssssssssssssssssssisees 65
3.3.82 wind_speed _alt_ 01 _KU(tIME _COI 1) ...ccuuueeeeeereeeeeitseesasstisaessisisssssssisassssssssssssssssssssninees 65
3.3.83 wind _speed mod u_O1(tiME _COI 01) ....uuueeeeeueeiissrieissiiississsiisssssssssssssssssssssssissssssnisees 66
3.3.84 wind_speed mod V_O1(tiME_COI 1) ..ccuuueeeeeereeeeeeiteeeeesitssasssssisssssssisssssssissssssssssssssninees 66

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2

a C S ‘i‘/é}:? Cryosat Ice netCDF L2 PFS

ADVANCETC R e W2 e o

% "Q:ﬁ?@* g3 ) ek Eate:_ 14/07/2021

= R g age: 11
4 LEVEL-2I FORMAT DESCRIPTION ...ccottreecccsssssssssmmmsnnnnsssssssssmnnnnnnnsssssssssnnsnnnnssssssssssnnnnnnnnnns 67
4.1 LIST L2L OF VARIABLES. ....ceiuuusreeeeeasssssssnssneseaassssssssssenesaassssaannsssneeessasssssnsnssnessssssssnnnnsnnnenssns 67
L 10 1 ] 0] 85

4.2.1  across_track _angle 20 KU(timE 20 KU) ..........cuuuueeeesurseessssississssisssssssissssssssssssssnsssssssnns 85
4.2.2  across track_angle_cor 20 KU(tImE 20 KU).........ccccouuuversseeiissssssssssssssssssssssssissssssssssssnns 85
4.2.3 QI 20 KUCHMIE 20 _KU).ccoeeeeeeeeeeeeeeteeeaasteaeettttaaattttsaasststssasssssassssssssssnsssssnsnsssssnsnssnns 85
4.2.4  beam _dir_vec 20 _ku(time_20_KuU,SPACE 3 .......cccurruriseirsirississssississssissssssssssssssnsssssssnns 86
4.2.5 coherence 20 KU(tIME 20 KU) ......ccveuueeeirsssseisisisssssssisssssssssssssssisssssssisssnssmsssnsssssssnssnns 86
4.2.6  dem_height 20 KU(tIME 20 KU).........eeeeeeueseisiriisessssisssssssisssssssisssssssssssssssssssssisssssssnns 86
4.2.7  dem_identifier 20 KU(tIME 20 KU) ........ccuuuuuveeeeiirsessssisssssssssssssssisssssssssssssssissssssssssssnns 86
4.2.8 dop_angle _start 20 KU(tIME 20 _KU)............eeeeeureeeesssiisssssiisssssssissssssssssssssnsssssssisssssssns 87
4.2.9  ;dop_angle_stop 20 KU(tImME 20 KU)..........ccceuureeeesusiissssssisssssssissssssssssssssnsssssssisssssssnns 87
4.2.10 dop cor 20 KU(EIME 20 KU) ..cceuueeeirersssissssseisissssssssssssssssssssssssssssssssssssnssnssssnsssssenssnns 87
4.2.11 echo numval 20 Ku (tiME_20 KU)........c.cceuuueeeeserisassssiissssssisssssssissssssssssssssssssssssisssssssnns 87
4.2.12 flag cor_err 20 KU(EME _20 KU).........ccureuuuuivsesesisssssssisssssssssssssssssssssssssssssssssssssssssssnns 88
4.2.13 flag_cor status_ 20 KU(EIME 20 KU) .........cuuueeeeeurisiisssiissssssisssssssisssssssissssssnsssssssisssssssnns 88
4.2.14 flag disc_stat 20 KU (6IME_20 _KU) ........ccvuuueseirerssiisssisssssssssssssssisssssssissssssnssssnssisssssssnns 88
4.2.15 flag _freeboard 20 KU(tiME 20 KU)........ccuuuueeeeeuriseesisiisasssnisssssssissssssssssssssnsssssssssssssssnns 89
4.2.16 flag_height 20 _KU(tME 20 KU) ........covrveerieeeesssssisisiseinsssssssssssissssssssssssssssssssssnssssssssssisss 89
4.2.17 height_sea_ice_floe 20 KU (tiME_20 KU) .......ccuurueeeeeuriseeesiiiaiessiisisssiissssssssssssssnsssssssnns 90
4.2.18 height_sea_ice lead 20 Ku (mME_20 KU) ........cuueeeeeuuseeessnississsnissasssssssssssnsssssssnsssssssnns 90
4.2.19 flag_instr_conf rx_bwdt 20 KU(tiME 20 KU)........ceevvereseersiriseirsinissirsssissssssssssasssssssesssnns 90
4.2.20 flag_instr_conf rx_flags 20(time_20 KU) ........cuuuueeeeeurseeessississsiissssssssssssssnsssssssnsssssssnns 91
4.2.21 flag_instr_conf rx_in_use_20 KU(timE 20 KU)...........cueveerrureseirssnissirsssisssssssssssrssnsssesssnns 91
4.2.22 flag_instr_conf rx_str_in_use 20 KU(time_20 KU)..........ccuuueeeeeeuuseeiessussaasssisssesssisasssssnns 91
4.2.23 flag_instr_conf rx_trk_mode 20 Ku(time 20 KU) .........cccerureeeirsuriseirssrissinssisssenssisssenssnns 91
4.2.24 flag_instr_mode_att _ctrl 20 KU(tIME 20 KU) .........oevvrriersseeessssssssssssssssssssssssssssssssssssssnns 92
4.2.25 flag_instr_mode _flags_20 Ku (imMe_20 KU).........eeeeerureseirsunississsnisssssssissssssssssssssssssssssnns 92
4.2.26 flag_instr_mode _op_ 20 KU(tIME_20 KU) .....ceeeeeeeerssssnissssssssssssssssssssssssssssssssssssssssssssnns 92
4.2.27 flag mcd 20 KU(EIME 20 KU)....uuueeeeeeisssssississsssssssssssssisssssssssssssssssssssssssssssssmsssssssnssssnns 93
4.2.28 flag _quality 20 KU(tIME 20 KU) .....coeeeeireeeiniiiiaseiinisisssssssssaanssssssssssssssnnnsssssssssssssnsmsnnns 94
4.2.29 flag _retracker 20 KU(tME_20 KU)........ccuuvevsseeesssssssssisssssssssssssssssssssssssssssssisssssssnsssnnns 94
4.2.30 flag_sarin_ambiguity _warning 20 Ku(time_20 KU) ...........cveeeimeuriseirsssissinssisssenssisssesssnns 95
4.2.31 flag sea_ice type 20 KU(tIME 20 KU)......cveerseeeeirrssssssisssssssssssssssssssssssssssssssissssssssssssnns 95
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4.2.32 flag _ssha_interp 20 KU(tiME 20 KU) ......ccvuuuuveeeeeisrsssssiisisssssssssssssisssssssssssssssssssssssssssnns 95
4.2.33 flag_surf type class 20 KU(tIME 20 KU) ........cuuueeeeesuriseirssiississssisssssssisssssssissssssnsssssssnns 95
4.2.34  freeboard 20 KU(HIME 20 KU) .......coeuuueeeeeseieseessssessssssissssssssssssssssssssssssssssssssssssssssssssnns 96
4.2.35 geoid 20 KU(EIME 20 KU) .....coeereeeeseriseaisstissesssstissssisisssssssisssssssissssssssssssssnssssnssnsssssssnns 96
4.2.36 height 1_20 KU(EIME_20 KU) ..cvvveeeeeeesissessisiissssssisssssssiissssssssssssssssssssssssssssssmmssssssssssssnns 96
4.2.37 height 2 20 KU(EIME_20 KU) ..cvvvueeeeeesirsessisiissssssissssssssisssssssssssssssssssssssssssssssssssssssssssnns 97
4.2.38 height 3 20 KU(tIME 20 KU) ..cccccneeeemeeiiaaeeiiecinisiiiiaee e iscessseaaaaessssssssnsssnnnesasssssssnsnns 97
4.2.39 hf fluct_total cor OI(tiME_COI O1)......ccccuuuuveeeeiississsiiissssssssssssssiisssssssssssssssissssssssssssnns 97
4.2.40 ind_first meas_20hz 01 (tiME_COI 1) ......uueeeeeuruseeesisiisssssiisssssssissssssssssssssssssssssnsssssssnns 98
4.2.41 ind_meas _1hz 20 KU(EIME 20 KU) .......eeerereeseirirsseisissssssssisssssssisssssssisssnssnssssnsssssssssnns 98
4.2.42 instr_cor_gain_rx_20 KU(tiME 20 KU).........ceeeeeurueseesssisssssnisssssssisssssssissssssnsssssssisssssssnns 98
4.2.43 instr_cor_gain_tx_rX_20_KU(tiME 20 KU) .........cuuueeerrurssirsssisssssssissassssissesssssssssssnsssenssnns 98
4.2.44  instr_cor_range_rx_20 KU(tiME 20 KU)..........ccuuuueeeesursssssssisssssssissssssssssssssnsssssssnsssssssnns 99
4.2.45 instr_cor_range_tx_rx 20 _KU(tIME 20 KU) .......cuueeerrerssirsssississssississssissssssssssssssnsssenssnns 99
4.2.46 instr_ext_ph_cor 20 _KU(tIME 20 KU)..........eeeeruriesiisisississssisssssssisssssssissssssnsssssssisssssssnns 99
4.2.47 instr_int_ph_cor 20 KU(tIME 20 KU) ......ccuuueeeesurieaesssiisssssiisssssssissssssssssssssssssssssisssssssnns 99
4.2.48 inter_base vec 20 _ku(time_20 KU,SPACE 30 .....cveereuuseeirssssassssisssssssisssssssssssssssissennen 100
4.2.49 inv_bar cor OI(tiME_COI 1) ....uuueeeeeuueeeeesuisaesssisassssisssssssssssssusssssssssssssssissssssnissennes 100
4.2.50 ion0_COr _O1(tME _COI 1) ..uueireerseiseeisseisiiissisttisssssssssssssssssssssssssssssssssssssssssrsssissennes 101
4.2.51 jono_cor_Gim_OI(timME_COI 1) .......cuuuueeeeeuieeesssisessssissssssissssssissssssssssssssissssssnissenses 101
4.2.52  1at 20 KUIME 20 KU).....vvvvereseeesssssisisiiiisssesssssissssssssssssssssisssssssssssssssssssssssssssssssssissnes 101
4.2.53 lat_poca 20 KU(EIME 20 KU).....uueeeeeeeeeeesseieeisssisassssissssssisssssssiissssssssssssssissssssnissenses 101
4.2.549  10ad _tide OI1(timME _COI 1) ....cuueuueeieeeieeeeaaieeeesiisaststtisassssssassssssssssssssssssssssssssnssssneen 102
4.2.55 101 20 KUCEME 20 _KU)....vvveeriseeesssssiririiiisssesssssissssssssssssssssisssssssssssssssssssssssssssssssssissnes 102
4.2.56 lon_poca_20 KU(tImME 20 KU) ........eeeeuueeeeieieaessiisasssssssssssisssssssuisssssssssssssssssssssnissennes 102
4.2.57 ook _angle_start 20 KU(EIME 20 KU) ........cuueeeereuuiseiriuississsissssssisssssssssssssssssssssssissennes 103
4.2.58 ook _angle _stop 20 KU(HIME 20 KU) ........cvuuuueveseeeissssssssisssssssssssssssnsssssssssssssssnssssssssens 103
4.2.59 mean_sea surf sea_ice 20 KU(tiME 20 KU) .......cceeereuuveeisssssissisisssssssisssssssisssssssissesnes 103
4.2.60 mod_dry tropo_cor O1(tME _COI _O1).....cuuuuueeeeeeieeiesiieeesssisessssiisassssisssssssssssssnssnsnees 104
4.2.61 mod wet tropo cor O1(tME COI 01) ....ccuuuueeeireuisiiriiissssssissssssisssssssisssssssisssssssisssnses 104
4.2.62 noise_power 20 KU(tIME 20 KU).........cccereuueeeereussisrssiisssssssssssssisssssssssssssssisssrsssisssnses 105
4.2.63 0CeaN_tide _OI1(timME _COI O1)....cuuueeeeeeeeeeeeiieeessiisesestiisssssssssssssassssssssssssssssssssssnsssenses 105
4.2.64 ocean_tide eq OI(timE_COI 1) .......cuueeeereuuesiireuissssisiissssssissssssisssssssssssssssisssssssisssnses 105
4.2.65 0dle_20 KU(IME_20 _KU) ccc..ueeeeeeeeieeeeeeeasteeaaasitisesasttsssssssssssssssasssssssssssssssnssssssssssnses 106
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4.2.66 off _nadir_pitch_angle str 20 KU(timE 20 _KU).........cccccvvvevsreeeesssssssiisisssssssssssssssissssssens 106
4.2.67 off_nadir_roll_angle_str 20(tiMe_20 KU).............eeeereuuveeesssisassssisssssssisssssssisssssssissenses 106
4.2.68 off _nadir_yaw_angle_str 20 KU(timME 20 KU) .........ccccuuuvvsseeeisssssssiisssssssssssssssnsissnsssens 107
4.2.69 offset_attitude 20 KU(tIME 20 KU).......cccoeeuueeeereuississiisassssissssssiissssssisssssssissssssnisssnses 107
4.2.70 offset_azimuth_20 KU(tIME 20 KU).......ceeeeeueeeeeueseessiisessssssssssssssssssissssssssssssssnssssnses 107
4.2.71 orb_alt rate 20 KU(tIME 20 KU) ....ceeeeeeeeeeeeeeeeeiiseeeattiseaasttssasssstssssssssssssssssssssssnssnsnsen 107
4.2.72 peakiness 20 KU(tIME 20 KU) ........couuuveeeruurieeisssissssssissssssiissssssisssssssisssssssissssssniisenses 108
4.2.73 ph_slope _cor 20 _KU(tIME 20 KU).........ccccreuueseirsuissirssnsssssssssssssssssssssssssssssssssssssissennes 108
4.2.74 pole_tide OI(timME _COI 1) .....cuuuueeeeeeurieeissiiisessssisssssssisssssssissssssssssssssisssssssissssssniisenses 108
4.2.75 range_1_ 20 KU(EIME 20 KU) ......ueeeireuusseirsunissssssssssssssssssssssnsssssssssssssssssssssssssssssssssennes 109
4.2.76 range_ 2 20 KU(LIME 20 KU) ......ueeeeeuueeeissuississssissssssissssssuisssssssssssssssssssssissssssnissenses 109
4.2.77 range_3 20 KU(tIME 20 KU) .......eeeereuuseirsunississsnsssssssssssssssnssssssssssssssssssssssissssssssmsennes 109
4.2.78 rec_count 20 KU(tIME_20 KU).........cuuueeeeuuuissssssuissssssiissssssissssssisssssssssssssssissssssnissenses 109
4.2.79 retracker_1_cor 20 KU(tIME 20 KU) .......covuueeeereuniseirssnissssssssssssssssssssssssssssisssssssissennes 110
4.2.80 retracker_1_quality 20 KU(EIME 20 KU).......eeereuuireirsensssisssnsssssssissssssssssssssssssssssssssenses 110
4.2.81 retracker 2 _cor 20 KU(HIME 20 KU) .......ccuuueeeeeeuuiseissuissssssissssssiissssssssssssssssssssnissenees 110
4.2.82 retracker 2_quality 20 KU(EIME 20 KU).......ceeereuueseireuiseisssssessssissssssssssssssssssssssssssennes 110
4.2.83 retracker 3 _cor 20 KU(LIME 20 KU) .......ccuuueeeeeuiseisiuisassssisassssiissssssssssssssisssssnssssnees 110
4.2.84 retracker 3_quality 20 KU(EIME 20 KU).......ceeereuueseireuiseissssssssssisssssssisssssssisssssssissennes 111
4.2.85 retracker_output 3 20 KU(tIME 20 _KU) ........eeeeeuueeeiesuisaisssisassssiissssssissssssssssssssssssenees 111
4.2.86 retracker_output 4 20 KU (M€ _20 KU) .......eeereuueseirsesssisssssessssissssssssssssssssssssssssssenses 111
4.2.87 retracker_output 5 20 KU(tIME 20 _KU) ........ceeeeuueeeeeeuisaisssisassssisssssssisssssssssssssnssssnees 111
4.2.88 retracker_output 6_20 KU(tIME 20 _KU) ........cccceeuueseeeeuisaisssisassssiissssssissssssssissssssissenees 112
4.2.89 retracker_output 7 20 KU(tIME_20 KU) ........ceeveuueseirsesssirsssssssssisssssssssssssssssssssssissennes 112
4.2.90 retracker_output 8 20 KU(tIME 20 _KU) ........ceeeeuueseieeeisaisssisassssiissssssisssssssisssssssisssnees 112
4.2.91 retracker_output 9 20 KU(tIME_20 KU) ........ceereuuesiirseissisissssssssissssssssssssssssssssssssssennes 112
4.2.92 retracker_output_10 20 KU(tIME 20 KU) ..c.uueeeeeeeeeeeeieeeastisaesssiisassssisssssssssssssssssanens 112
4.2.93 retracker_output 11 20 KU(EIME 20 KU) ..cvueeverereesiisisiseisisissssssisssssssisssssssisssssssissanses 112
4.2.94 retracker_output_12 20 KU(tIME 20 KU) ..c..ueeeeereeeeeeeiieeeaesisassssiisassssissssssssssssssissanens 113
4.2.95 retracker_output 13 20 KU(GIME 20 KU) .ccvueeverereesiisiriseisisiseisssiissssssissssssssssssssissenses 113
4.2.96 retracker_output 14 20 KU(GIME 20 KU) ..c.ueevereeeesiisiiisiisisiseisssiissssssisssssssssssssssssenses 113
4.2.97 retracker_output_15 20 KU(tIME 20 KU) .....ueeeeeeeeeeieeiieeeasiieaasstiisassssiisssssssssssssissanees 113
4.2.98 retracker_output 16 20 KU(GIME 20 KU) ..c.uueeeeereesiisiiisessssissssssisssssssisssssssssssssssissanses 114
4.2.99 retracker_output_17 20 KU(GIME 20 KU) ..c..ueeeeeeeeeeeeeeieeessiisaesssisasssssssssssssssssssissanens 114
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4.2.100 retracker_output 18 20 KU(tIME 20 _KU) ......ceuueeeeeeeeeeessiissssssisssssssissssssssssssssisssnnes 114
4.2.101  retracker_output 19 20 KU(tIME 20 KU)..........eeeeeeuuveeisssiisessssisssssssisssssssiissssssissssnes 114
4.2.102  retracker_output 20 20 KU(tIME 20 _KU) ......ceuueeeeeereeeessrisassssisssssssisssssssssssssssssssnees 114
4.2.103  retracker_output 21 20 KU(tIME 20 KU).......c.ueeeeeeuuveeisssiisassssiissssssisssssssisssssssissanses 115
4.2.104  retracker_output 22 20 KU(tIME 20 _KU)......ccuueeeeeereeeessrissssssisssssssisssssssssssssssssssnsen 115
4.2.105 retracker_output 23 20 KU(tIME 20 _KU) ......cuuueeeeeeeeeeessiisassssisssssssissssssssssssssssssnnes 115
4.2.106  sarin_output 1_20 KU(EIME 20 KU)......ccuueeeereuuisiisiuissssssissssssisssssssssssssssssssssssisssnses 115
4.2.107  sarin_output 220 KU(LIME_20 KU).......cuueeeireuusseirssnsssssssssssssssssssssssssssssssssssssissennes 115
4.2.108  sarin_output 3 20 KU(EIME_20 KU)......ccuueeeeeeuuiseisssissssssiissssssiissssssssssssssissssssnisssnees 116
4.2.109  sarin_output 4 20 KU(LIME_20 KU).......cuueeeereuuiseirssnississsssssssssssssssssssssssissssssissennes 116
4.2.110 sarin_output 5 20 KU(EIME_20 KU)......cuuueeeieeuississsissssssiissssssiissssssssssssssissssssnisssnees 116
4.2.111  sarin_output 6 20 KU(LIME _20 KU).......cuuereireuuireirssississssssssssisssssssssssssssssssssssissennes 116
4.2.112  sarin_output 7 20 KU(EIME_20 KU)......ccuueeeeeeuisaissuissssssiissssssiissssssssssssssissssssnisssnees 116
4.2.113  sarin_output 8 20 KU(LIME_ 20 KU).......cuueeeireuuiseirsssssisssssssssssssssssssssssssissssssissennes 117
4.2.114  sarin_output 9 20 KU(LIME_20 KU).......cuueeeireuuiseirsusssisssssssssssssssssssssssssssssssssissennes 117
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1 INTRODUCTION

This document specifies the netCDF format of the Level 2 products generated by the CryoSat ice
processing chains. This specification is called CONFORM: CryOsat Netcdf FORMat.

1.1 PURPOSE AND SCOPE

The purpose of the document is to specify the netCDF product structure and content of the Level-2
products generated by the CryoSat ice processing.

Since the beginning of the mission (2010), all CryoSat products had been generated in Earth Explorer
bespoke format devised for the CryoSat products at the time of the Cryosat-1 mission and derived from
the ENVISAT products format with the purpose to maximise the reuse of decoding/analysis tools
developed for this mission.

In 2015 the Agency decided to migrate from this Earth Explorer format to the more flexible and up-to-
date netCDF model for those products that are intended to be distributed to the users.

This new format is called CONFORM (CryOsat Netcdf FORMat) and is applicable to the whole CryoSat L2
production:

The first product baseline available in netCDF for all users was Baseline D. The FDM Processing chain
was decommissioned in 2019 so all the references to FDM chain still available in the current document
can be ignored.
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1.2 DOCUMENT STRUCTURE

The document includes the following sections:

Section 1 — Introduction

Section 2 - General Overview

Section 3 - Level-2 Format Description

Section 4 - Level-2I Format Description

Section 5 — Level 2 and Level 2I Global Attributes

Section 6- CryoSat Level-2 Conform Products

Appendix A — Variables to Products Mapping

Appendix B: Default Setting of the Attribute:
_Fillvalue

Appendix C: Timestamps Data Type

Appendix D - EE to netCDF Migration

Introduction to the whole document

This section gives an overview of the CryoSat
IPF2 ice production as well as a short
introduction to the netCDF.

This section contains the specification of the L2
ice CONFORM products in terms of variable list
and variable CDL dumps.

This section contains the specification of the L2i
ice CONFORM products in terms of variable list
and variable CDL dumps.

This section specifies the global attributes used
for L2 and L2I products

Here is the list of the L2 CONFORM ice products

This section provides a variable name list ordered
alphabetically and showing for each variable
which product types it can be found in

This section lists the _FillValues for each variable
type.

This section describes the timestamps used in
the CONFORM products are reliable till January
2034

This section contains a short description of the
general rules followed to migrate from the EE
format to CONFORM
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1.3 APPLICABLE & REFERENCE DOCUMENTS

1.3.1 Applicable Documents
Document Title Identifier Reference
CCN #3: CONFORM [IPF1-CCN3] C2-CN-ACS-GS-5343 [CCN3-TN]
Issue 1.0
Minute of CCN#3 and CCN#4 KO meeting C2-MN-ACS-GS-5248 [CCN3-KO]
1.3.2 Reference Documents

Document Title Identifier Reference
IPF1 Detailed Processing Model CS-TN-ACS-GS-5105 [IPF1-DPM]
Issue 4.2, April 2015

Level 0 Products Specification Format CS-ID-ACS-GS-0119 [LO-FMT]

Issue 3.1, November 2007

IEEE Standard for Binary Floating-Point Arithmetic. IEEE-754 [IEEE]
ANSI/IEEE Std 754-1985

Institute of Electrical and Electronics Engineers

Issued 1985

CCSDS Recommendation Time Code Formats CCSDS 301.0-B-2 [CCSDS-

Blue Book Issue 2.0, April 1990 TIMEGUIDE]
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1.4 ACRONYMS AND ABBREVIATIONS

ACS Advanced Computer Systems S.p.A.

AGC Automatic Gain Control

AIR Azimuth Impulse Response

AISP Annotated Instrument Source Packet

APID Application Process Identifier

BER Bit Error Rate

BLOB Binary Large Object

CADU Channel Access Data Unit

CAL Calibration

CCSDS Consultative Committee for Space Data Systems

COoG Centre Of Gravity

CvCDhU Coded Virtual Channel Data Unit

DEM Digital Elevation Model

DSR Data Set Record

EO Earth Observation

ESA European Space Agency

FOS Flight Operations Segment

FDO Fast delivery Ocean

G/S Ground Segment

HK/TM Housekeeping/Telemetry data

ID Identifier Digits or Document

I/0 Input/Output

IPF Instrument Processing Facility

ISP Instrument Source Packet

L1B Level 1B

LRM Low Rate Mode

MDS Measurement Data Set

MID Modified Julian Day

MON Monitoring

MPH Main Product Header

MQE Mean Quadratic Error

PDS Payload Data System

PSLR Peak to Side Lobe Ratio

PSS-05 ESA Software Engineering Standard

RC Radar Cycle

RIR Range Impulse Response

SAR Synthetic Aperture Radar mode

SHA Surfae Height Anomaly

SIN Synthetic Interferometric mode

SIRAL Synthetic Interferometric Radar Altimeter

SOwW Statement Of Work

SPH Specific Product Header

SSHA Sea-surface Height Anomaly

TAI International Atomic Time Reference

TBC To Be Confirmed

TBD To Be Defined

TT&C Tracking, Telemetry and Command

u10 Windspeed at 10m altitude, as calculated by the altimeter

UTC Universal Time Co-ordinates

VCDU Virtual Channel Data Unit

WGS84 World Geodetic System 1984
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2 GENERAL OVERVIEW

2.1 OVERVIEW OF THE IPF2 ICE PRODUCTION

The Level-2 products are derived from the CryoSat L1B products generated by the IPF1 and relevant to
the science modes, that are LRM, SAR and SIN (nominal and degraded).

A common layout (i.e. independent from the SIRAL operative mode) is defined for all the Level 2
products.

A L2 product is generated soon after a L1B product is available thus resembling still a data driven
approach. This implies that following this first generation step there will be L2 products still separated
by modes (specifically LRM, SAR, SIN) defined over the same time window of the input L1B.

The L2 data is the main output from the L2 processors and consists of a compact product designed to
minimise the data volume distributed to users. However, for all modes, another L2 data set is available,
called ‘In-depth L2’ and is identified with an ‘I’ in the filetype: SIR_xxxI2x. This dataset contains many
more parameters and flags and is therefore much larger. This detailed product is also required as the
input to the second pass of the L2 SAR processing chain where the sea-surface height anomaly is
interpolated to the location of all measurements identified as sea ice, to allow the computation of
freeboard.

The L2I products are sometimes referred to as the Intermediate products. This is an old terminology
coming from the early phases of the CryoSat project and shouldn’t be used anymore.
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Figure 2-1 Level-2 (Step 1) Product Generation

In the second step of the processing, a global L2 product is generated from the L2 mode dependent
products collected over an entire orbit, specifically from an ascending node (ANX) to the next one (ANX
to ANX). This second step most likely does not imply any specific processing, but simply a
concatenation of files in chronological order. L2 products from the first step, in fact, regardless of their
SIRAL mode dependence, have binary records with the same layout.
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Consolidate ANX-ANX

SIR_LRM_2_

SIR_SIN 2

SIR_GDR_2_

SIR_SAR_2_

Figure 2-2 Level-2 (Step 2) ANX to ANX Consolidation

2.2 CRYOSAT LEVEL 2 CONFORM PRODUCTS

The following table provides the Product Identification for each product generated by the IPF2.

File Type Description
SIR_LRM_2_ L2 Product from Low Resolution Mode Processing
SIR_SIN 2 L2 Product from SAR Interferometric Processing
SIR_SID_2_ L2 Product from SIN Degraded Processing
SIR_SAR 2 L2 Product from SAR Processing
SIR_GDR_2_ L2 Consolidated Product
SIR_LRMI2_ In-depth L2 Product from LRM Processing
SIR_SINI2_ In-depth L2 Product from SIN Processing
SIR_SIDI2_ In-depth L2 Product from SIN Degraded Process.
SIR_SARI2 In-depth L2 Product from SAR Processing

Table 5-1: Level 2 products list
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2.3 CONFORM PRODUCT FILE NAMES

The file names abide to the following conventions (the variable parts are in italics):
MM_CCCC_XXXXXXXXXX_yyyymmdd_hhmmss_YYYYMMDD _HHMMSS _ bvvv.nc

MM = CS (Mission Identifier)
ccee = file class which can be: OFFL
NRT_
RPRO
TEST
LTA_
XXXXXXXXXX

yyyymmdd_hhmmss

YYYYMMDD_HHMMSS

(Off Line Processing/Systematic)

(Near Real Time)

(Reprocessing)

(Testing)

(Long Term Archive)

= The file type. For the Level-2 products, this is defined in table 5.1.

= Validity start time corresponds to the input Level 1 UTC start time

= Validity stop time corresponds to the input Level 1 UTC stop time

b is the baseline identifier as read-in from the PCONF

vvv

is the version number of the file
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2.4 OVERVIEW OF THE NETCDF

NetCDF (Network Common Data Form) is a set of software libraries and self-describing, machine-
independent data formats that support the creation, access, and sharing of array-oriented scientific data.

The version of the netCDF libraries used for the CryoSat ice production is NetCDF-4 CF compliant and
consists of the following elements:

DIMENSIONS:

A dimension is used to represent a real physical dimension (for example, time, latitude, longitude,
and height) or to index other quantities (for example number of records or waveforms or samples).
A netCDF dimension has both a name and a length and can be limited or unlimited (i.e. a dimension
that can be appended to).

VARIABLES:

Variables are used to store the bulk of the data in a netCDF dataset. A variable represents an array
of values of the same type. A scalar value is treated as a 0-dimensional array. A variable has a
name, a data type, and a shape described by its list of dimensions specified when the variable is
created. A variable may also have associated attributes, which may be added, deleted or changed
after the variable is created.

COORDINATE VARIABLES:

A variable can have the same name as a dimension and in this case the variable is called a
coordinate variable. It typically defines a physical coordinate corresponding to that dimension. If a
dimension has a corresponding coordinate variable, then this provides an alternative, and often
more convenient, means of specifying a position along it. Current application packages that make
use of coordinate variables commonly assume they are numeric vectors and strictly monotonic (all
values are different and either increasing or decreasing).

ATTRIBUTES:

Attributes are used to store information about the data (ancillary data or metadata). Most attributes
provide information about a specific variable. These are identified by the name (or ID) of that
variable, together with the name of the attribute.

GLOBAL ATTRIBUTES:

Some attributes provide information about the dataset as a whole and are called global attributes. In
particular, the global attributes used in the Cryosat products contains the information that was
present in the EE header (see [PROD-FMT])
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2.5 NETCDF PRIMITIVES

The following dimensions are used in the CryoSat ice Level 2 CONFORM products:

Dimensions
Name Description Size Units Type Limited/
Unlimited
time_20 Timestamps of 20 | Number of 20 Hz | seconds since | double Limited
Hz waveforms in | waveforms in the | 2000-01-01
the L1B product | product file 00:00:00.0
file (L1B only)
time_cor_01 Time of the first | Number of 1 Hz | seconds since | double Limited
record in every | blocks in the input | 2000-01-01
block of 20 records | L1b file 00:00:00.0
input
space_3d 3 dimensions of | 3 short limited
space (x,Y,2)

The following variables are used in the CryoSat ice Level 2 CONFORM products:

Variables
Name Description
byte 8-bit data signed
short 16-bit signed integer
int 32-bit signed integer
double IEEE double precision floating
point (64 bits)
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The following attributes are used in the CryoSat ice Level 2 CONFORM products:

Attributes
Name Description
calendar Reference time calendar
comment Miscellaneous information about the data or the methods

used to produce it. Variables in the L2/L2i products are
cross-referenced like this: [variable_name]

coordinates

Identified auxiliary coordinates variables

_Fillvalue

A value used to represent missing or undefined data
add_offset If present, this number is to be added to the
date

flag_meanings

Use in conjunction with flag_values to provide descriptive
words or phrase for each flag value.

scale_factor

flag_values Provide a list of the flag values. Use in conjunction with
flag_meanings.

flag_mask Provide a list of number of independent Boolean conditions
using bit field notation. Use in conjunction with
flag_meanings.

institution Institution which provides the data

long_name A descriptive name that indicates a variable’s content. This
name is not standardized.

quality_flag Name of the variable(s) (quality flag) representing the
quality of the current variable

add_offset According to the netCDF standard, the value in the

specified unit is computed as:

value_unit = (value_product * scale_factor) + add_offset.
If present, the data are to be multiplied by this factor after
the data are read by an application.

source

Data source (model features, or observation)

standard_name

A long descriptive name for the variable taken from a
controlled vocabulary of variable names (when applicable)

units

The units of the variables data values. This attributes value
should be a valid units string.
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3 LEVEL-2 PRODUCT FORMAT DESCRIPTION

This section lists the variable names used in the CONFORM product alongside the corresponding EE

variables.

The general rule used to implement the migration is to one-to-one map EE variables to netCDF ones

although this is not always possible: Appendix D describes this strategy in detail.

Another difference to the EE format to highlight is that the CryoSat netCDF products don't contain the

blank records that were needed in the EE format to keep the binary structure consistent.

This means that there are no longer exactly 20 x 20 Hz records for every 1Hz record and therefore the

only way to associate 1Hz to 20 Hz quantities is by means of the time stamps: the record whose 20 Hz

time stamp holds the same as the 1Hz time stamp is the first record in a group of up to 20 x 20 Hz

records.

3.1 LIST OF L2 LRM/SAR/SARIN/GDR VARIABLES

L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
time_cor_01(time_cor_01) S time Data Record Time
time (sec. since 2000-01-01) (MDSR Time

Stamp)

time_20_ku(time_20_ku) S time
time (sec. since 2000-01-01)
flag_cor_err_01( time_cor_01) m Correction error
correction error flags flags
flag_instr_mode_op_20_ku (time_20_ku) Measurement Mode
measurement mode
flag_instr_conf_rx_str_in_use_01(time_cor_ Star Tracker ID
01)
star tracker id
lat_01(time_cor_01) degrees_n latitude Latitude of Orbit in
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L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
Jatitude orth WGS84
lon_01(time_cor_01) degrees_ea | longitude Latitude of Orbit in
longitude st WGS84
alt_01(time_cor_01) m height_above_ref Altitude of COG
altitude of center of mass above reference erence_ellipsoid above  reference
ellipsoid ellipsoid
off_nadir_roll_angle_str_01(time_cor_01) deg Antenna Bench Roll
antenna bench roll angle corresponding to Angle
the mdsr time stamp
off_nadir_pitch_angle_str_01(time_cor_01) deg Antenna Bench
antenna bench pitch angle corresponding to Pitch Angle
the mdsr time stamp
off_nadir_yaw_angle_str_01(time_cor_01) deg Antenna Bench Yaw
antenna bench yaw angle corresponding to Angle
the mdsr time stamp
num_valid_01(time_cor_01) count Number of valid
number of valid measurements Measurements  in
this record
mod_dry_tropo_cor_01(time_cor_01) m altimeter_range_c Dry  Tropospheric
dry tropospheric correction orrection_due_to_ | Correction
dry_troposphere
mod_wet_tropo_cor_01(time_cor_01) m altimeter_range_c Wet Tropospheric
wet tropospheric correction orrection_due_to_ | Correction
wet_troposphere
inv_bar_cor_01(time_cor_01) m sea_surface_heig Inverse Barometric
inverse barometric correction ht_correction_due | Correction
_to_air_pressure_
at_low_frequency
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L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
hf_fluct_total_cor_01(time_cor_01) m sea_surface_heig Dynamic
dynamic atmospheric correction ht_correction_due | Atmospheric
_to_air_pressure_ Correction
and_wind_at_high
_frequency
iono_cor_01(time_cor_01) m altimeter_range_c Model Ionospheric
model ionospheric correction orrection_due_to_ | Correction
ionosphere
iono_cor_gim_01(time_cor_01) m altimeter_range_c GIM Ionospheric
g/m Ionospheﬂc correction OrreCtiOI’l_due_tO_ COI‘reCtiOI'l
ionosphere
sea_state_bias_01_ku(time_cor_01) m sea_surface_heig Sea State Bias (EM
sea state bias correction ht_bias_due_to_s | Bias)
ea_surface_rough
ness
ocean_tide_01(time_cor_01) m Elastic Ocean Tide
elastic ocean tide
ocean_tide_eq_01(time_cor_01) m sea_surface_heig Long Period Ocean
_to_equilibrium_o
cean_tide
load_tide_01(time_cor_01) m Ocean Loading Tide
ocean loading tide
solid_earth_tide_01(time_cor_01) m sea_surface_heig Solid Earth Tide
_to_earth_tide
pole_tide_01(time_cor_01) m sea_surface_heig Geocentric Polar
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L2 Product

Variable Name (dim1,...,dim N) units Standard_name | EE Field
long_name

_to_pole_tide
surf_type_20_ku (time_20_ku) Surface type flag
surface type from mask
mean_sea_surf_sea_ice_01(time_cor_01) m sea_surface_heig MSS / Geoid from
mean sea surface height ht_above_referen model

ce_ellipsoid
geoid_01(time_cor_01) m geoid_height_abo MSS / Geoid from
geoid height ve_reference_ellip model

soid
odle_01 (time_cor_01) m Ocean Depth /
ocean depthy/land elevation Land Elevation from

model

sea_ice_concentration_01 (time_cor_01) percent sea_ice_area_frac Ice Concentration
sea ice area fraction tion
snow_depth_01 (time_cor_01) m surface_snow_thi Snow Depth
snow depth ckness
snow_density_01(time_cor_01) kgm-3 snow_density Snow Density
snow density
swh_ocean_ku_01 (time_cor_01) m sea_surface_wave | Significant = Wave
1 Hz averaged significant waveheight _significant_heigh | Height

t
wind_speed_alt_01(time_cor_01) mst wind_speed Wind Speed
1 Hz averaged wind speed
lat_poca_20_ku (time_20_ku) degrees_n latitude Latitude of
20 Hz latitude of the estimated echo | Orth measurement
location (POCA)
lon_poca_20_ku (time_20_ku) degrees_ea longitude Longitude of
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L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
20 Hz longitude of the estimated echo | St measurement
location (POCA)
height_1_20_ku (time_20_ku) m height_above_ref Height of surface
20 Hz surface height (retracker 1) erence_ellipsoid w.r.t. reference
ellipsoid (retracker
1)
height_2_20_ku (time_20_ku) m height_above_ref Height of surface
20 Hz surface height (retracker 2) erence_ellipsoid w.r.t. reference
ellipsoid (retracker
2)
height_3_20_ku (time_20_ku) m height_above_ref Height of surface
ellipsoid (retracker
3)
height_sea_ice_floe_20_ku(time_20_ku) m height_above_ref
surface height (sea-ice floe retracker) erence_ellipsoid
height_sea_ice_lead_20_ku(time_20_ku) m height_above_ref
surface height (sea-ice floe retracker) erence_ellipsoid
sig0_1_20_ku (time_20_ku) dB surface_backward Backscatter (sigma-
20 Hz backscatter coefficient (retracker 1) s_scattering_coeff | zero) (retracker 1)
icient_of _radar_w
ave
sig0_2_20_ku (time_20_ku) dB surface_backward Backscatter (sigma-
20 Hz backscatter coefficient (retracker 2) s_scattering_coeff | zero) (retracker 2)
icient_of_radar_w
ave
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L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
sig0_3_20_ku (time_20_ku) dB surface_backward Backscatter (sigma-
20 Hz backscatter coefficient (retracker 3) s_scattering_coeff | zero) (retracker 3)
icient_of_radar_w
ave
radar_freeboard_20_ku (time_20_ku) m sea_ice_freeboard | Freeboard
sea-fce freeboard
ssha_interp_20_ku (time_20_ku) m Interpolated sea
interpolated sea-surface height anomaly surface height
anomaly
ssha_interp_numval_20_ku (time_20_ku) count Number of
number of ssha interpolation points interpolated records
for SSHA
ssha_interp_rms_20_ku (time_20_ku) m SSHA interpolation
ssha interpolation error quality
peakiness_20_ku (time_20_ku) Peakiness
20 Hz waveform peakiness
echo_avg_numval_20_ku (time_20_ku) count Number of echoes

count of echoes or beams averaged

or beams averaged

flag_prod_status_20_ku (time_20_ku) Quality flags
quality flag

flag_cor_err_01_ku (time_cor_01) Correction error
correction error flag flags
flag_cor_applied_20_ku (time_20_ku) Correction

corrections application flag

application flags

retracker_1_quality_20_ku (time_20_ku)

quality metric (retracker 1)

Retracker 1 quality

value
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L2 Product
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
retracker_2_quality_20_ku (time_20_ku) Retracker 2 quality
quality metric (retracker 1) value
retracker_3_quality_20_ku (time_20_ku) Retracker 3 quality
quality metric (retracker 1) value
ind_first_meas_20hz_01(time_cor_01) count
index of the first 20Hz measurement: 1 Hz
ind_meas_1hz_20_ku(time_20_ku) count
index of the 1Hz measurement: 20 Hz ku
band
range_1_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 1)
range_2_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 2)
range_3_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 3)
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3.3 L2 CDL DUMP

3.3.1 alt_01(time_cor_01)

int alt Ol (time cor 01);

alt 01:
alt 01:
alt 01:
alt 01:
alt 01:
alt 01:
alt 01:

(WGs84) .";

units = "m";

_FillvValue = -2147483648;

long name = "Altitude of CoM above reference ellipsoid";

standard name = "height above reference ellipsoid";

scale factor = 0.001;

coordinates = "lon 01 lat 01";

comment = "Altitude of satellite CoM above reference ellipsoid

3.3.2 echo_avg_numval_20_ku(time_20_ku)

short echo avg numval 20 ku(time 20 ku);

echo avg numval 20 ku:units = "count";

echo _avg numval 20 ku: FillValue = -32768s;

echo avg numval 20 ku:long_name = "count of echoes or beams averaged";

echo_avg numval 20 _ku:coordinates = "lon poca 20 ku lat poca 20 ku";

echo_avg_numval_ZO_ku:comment = "In LRM mode this 1is the number of
echoes which have been averaged to make one measurement (normally). In SAR and

SARin mode this 1is the number of Doppler beams which have been stacked to
derive each measurement.";
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3.3.3 flag_cor_applied_20_ku(time_20_ku)

Note: refer to section 5 for the flag meaning definition

int flag cor applied 20 ku(time 20 ku);

flag cor applied 20 ku: FillValue = -2147483648 ;
flag cor applied 20 ku:long name = "corrections application flag";
flag cor applied 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";

flag cor applied 20 ku:flag masks = 1, 2, 4, 8, 16, 32, 64, 128, 256,
512, 1024, 2048, 4096, 8192, 16384, 32768, 65536, 131072, 262144, 524288,
1048576, 2097152, 4194304, 8388608, 16777216, 33554432, 67108864, 134217728,
268435456, 536870912;
flag cor applied 20 ku:flag meanings = "correction failure
ssb_applied
sarin bad velocity
sarin out of range
sarin bad baseline
lrm slope model invalid
sarin ice bias applied
sarin ocean bias applied
sar ice bias applied
sar ocean bias applied
lrm ice bias applied
lrm ocean bias applied
lrm retracker applied
sarin retracker applied
sar_retracker applied
window offset applied
slope doppler applied
pole tide applied
solid earth applied
load tide applied
ocean tide equil applied
ocean_tide applied
iono model applied
iono _gim applied
hf fluctuations applied
inv_bar applied
model wet applied
model dry applied
doppler applied
internal cal applied";
flag cor applied 20 ku:comment = "This flag indicates which corrections
were applied in the computation of the height values in this record. The intent
of this is to allow the user to remove applied corrections and substitute their
own.";
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3.3.4 flag_cor_err_01(time_cor_01)
Note: refer to section 5 for the flag meaning definition
int flag cor err 0Ol(time cor 01);
flag cor err 01l: FillValue = -2147483648;
flag cor err Ol:long name = "corrections error flags";
flag cor err Ol:coordinates = "lon 01 lat 01";
flag cor err Ol:flag masks =1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024,
2048, 4096, 8192, 16384, 32768, 65536,
131072, 262144, 524288, 1048576, 2097152,
4194304;

flag cor err 0Ol:flag meanings

flag cor err Ol:comment
the correction models returned an error."

3.3.5 flag_instr_conf_rx_str_in_

"surface type error pole tide error
solid earth error load tide error
ocean tide equil error ocean tide error
iono model error iono_gim error

hf fluctuations error inv bar error
model wet error model dry error

ssb model error slope model error
dem error odle error geoid error
mss_error snow density error
snow_depth error ice conc error
swh_error wind_error";

"Correction error flag. This flag shows whether

use_01(time_cor_01)

Note: refer to section 5 for the flag meaning definition

byte flag instr conf rx str in use 0l (time cor 01);

flag instr conf rx str in use 01:
flag instr conf rx str in use 0l:
flag instr conf rx str in use 01:

flag instr conf rx str in use 01

flag instr conf rx str in use 0l:
flag instr conf rx str in use 01:

flag showing the source of the platform
1: Data from Star Tracker 1 used. 2:
from Star Tracker 3 used. 4:
AOCS used.";

Data from Star Tracker 2 used.
Data from the Star Tracker selected on board by

_FillValue = -128b;
long name = "star tracker id";
flag values = 0b, 1b, 2b, 3b, 4b;

:flag meanings "no star tracker
B tracker 1 B t;acker_2
tracker 3 attref file";
"lon 01 lat 01";

"Star tracker identification
0: No Star Tracker data used.

3: Data

coordinates
comment
pointing.
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3.3.6 flag_instr_mode_op_20_ku(time_20_ku)

Note: refer to section 5 for the flag meaning definition

byte flag instr mode op 20 ku(time 20 ku);

flag instr mode op 20 ku:
flag instr mode op 20 ku:
flag instr mode op 20 ku:
flag instr mode op 20 ku:
flag instr mode ~op 20 ku:
flag instr mode op 20 _ku:

from configuration "bits in LO. "

_Fillvalue = -128b;
long name = "measurement mode";
flag values = 1lb, 2b, 3b;

flag meanings = "lrm sar sarin ";
coordinates "lon poca 20 ku lat poca 20 ku";
comment "Instrument measurement mode derived
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3.3.7 flag_prod_status_20_ku(time_20_ku)

Note: refer to section 5 for the flag meaning definition

int flag prod status 20 ku(time 20 ku) ;

flag prod status 20 ku: FillValue = -2147483648 ;
flag prod status 20 ku:long name = "quality flag" ;
flag prod status 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku"

flag prod status 20 Tku: flag masks = 1, 2, 4, 8, 16, 32, 64, 128, 256,
512, 1024, 2048, 4096, 8192 16384, 32768, 65536, 131072, 262144, 524288,
1048576, 2097152, 4194304, 8388608, 16777216, 33554432, 67108864, 134217728,
268435456 ;

flag prod status 20 ku:flag meanings = "calibration warning
sarin bad velocity sarin_out of range sarin bad baseline
lrm slope model invalid delta time error mispointing error
surface model unavailable sarin side redundant sarin rx 2 error
sarin rx 1 error sarin height ambiguous surf type class undeflned
surf type class sea ice surf type class lead surf_type_class_ocean

freeboard error peakiness error ssha interp error sig0 3 error sig0 2 error
sig0 1 error height 3 error height 2 error height 1 error orbit discontinuity
orbit error block degraded height sea ice error"

flag prod status 20 ku: comment = "Flags indicating the quality of the
20Hz measurement parameters. The surface type discriminated by the SAR chain is
also packed within this flag. An error flag for height or backscatter when the
corresponding field is not set to FillValue means that the result should
typically be rejected, but could be of use for certain specialised users who
prefer degraded data to no data." ;
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3.3.8 radar_freeboard_20_ku(time_20_ku)

short radar freeboard 20 ku(time 20 ku) ;

radar freeboard 20 ku: FillValue = -32768s ;
radar freeboard 20 ku:comment = "Radar freeboard. Computed as
[radar freeboard 20 ku] = [height 1 20 ku] - [ssha interp 20 ku]. Estimates of

snow depth [snow depth 20 ku] and density [snow density 20 ku] are provided for
the convenience of the product user. A correction for pulse delay due to snow
depth 1is provided in [snow depth cor 20 ku] but is not applied. Note that
freeboard can be a small negative value due to the effect of random noise (in
both the height estimation and the interpolation of the sea surface) on small
freeboard values. Unused in LRM mode." ;

radar freeboard 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku" ;
radar freeboard 20 ku:long name = "radar freeboard"

radar freeboard 20 ku:scale factor = 0.001 ;

radar freeboard 20 ku:units = "m"

3.3.9 geoid_01(time_cor_01)

int geoid_Ol(time_cor_Ol),
geoid 0l:units = "m"

geoid 01: FillValue = -2147483648;

geoid 0l:long name = "geoid height";

geoid 0Ol:standard name = "geoid height above reference ellipsoid";

geoid 0Ol:scale factor = 0.001;

geoid 0Ol:coordinates = "lon 01 lat 01";

geoid 0Ol:source = “EGM96";

geoid 0Ol:institution = “NASA GSFC and NIMA ";

geoid 0Ol:comment = "Computed from the geoid model with a correction to

refer the value to the mean tide system i.e. includes the permanent tide (zero
frequency), and referenced to WGS84. See Lemoine, F. G., S. C. Kenyon, J. K.
Factor, R.G. Trimmer, N. K. Pavlis, D. S. Chinn, C. M. Cox, S. M. Klosko, S. B.
Luthcke, M. H. Torrence, Y. M. Wang, R. G. Williamson, E. C. Pavlis, R. H. Rapp
and T. R. Olson (1998). The Development of the Joint NASA GSFC and the National
Imagery and Mapping Agency (NIMA) Geopotential Model EGM96. NASA/TP-1998-
206861, July 1998."

3.3.10 height_1_20_ku(time_20_ku)

int height 1 20 ku (time 20 ku);

height 1 20 ku:units = "m";

height 1 20 ku: FillValue = -2147483648;

height 1 20 ku:long name = “surface height (retracker 1)";

height 1 20 ku:standard name = "height above reference ellipsoid";

height 1 20 ku:scale factor = 0.001;

height 1 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku ";

height 1 " 20 ku:comment = "Measured height of the surface above the
reference ellipsoid (WGS84) at the coordinate location [lon poca 20 ku]
[lat poca 20 ku]. All instrumental [instr cor range rx 20 ku] and appropriate
geophysical corrections included (see [flag cor applied 20 ku] for the set of
corrections applied), and system bias. Corrected for surface slope via a slope

model in LRM and SARin degraded mode. Corrected for surface slope via phase
information in SARin mode. Contains the Ocean CFI retracker result in LRM mode,
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the UCL sea-ice retracker results in SAR mode (different method for specular

and diffuse echoes), and the UCL margins retracker in SARIn mode. ;

3.3.11 height_2_20_ku(time_20_ku)

int height 2 20 ku(time 20 ku);

height 2 20 ku:units = "m";

height 2 20 ku: FillValue = -2147483648;

height 2 20 ku:long name = “surface height (retracker 2)";

height 2 20 ku:standard name = "height above reference ellipsoid";

height 2 20 ku:scale factor = 0.001;

height 2 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";

height 2 20 ku:comment = "Measured height of the surface above the
reference ellipsoid (WGS84) at the coordinate 1location [lon poca 20 ku]
[lat poca 20 ku]. All instrumental [instr cor range rx 20 ku] and appropriate
geophysical corrections included (see [flag cor applied 20 ku] for the set of
corrections applied), and system bias. Corrected for surface slope via a slope

model in LRM. Not currently used in SAR and SARin modes. Contains the UCL land-
ice retracker in LRM mode.";

3.3.12 height_3_20_ku(time_20_ku)

int height 3 20 ku(time 20 ku);

height 3 20 ku:units = "m";

height 3 20 ku: FillValue = -2147483648;

height 3 20 ku:long name = “surface height (retracker 3)";

height 3 20 ku:standard name = "height above reference ellipsoid";

height 3 20 ku:scale factor = 0.001;

height 3 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";

height 3 20 ku:comment = "Measured height of the surface above the
reference ellipsoid (WGS84) at the coordinate location [lon poca 20 ku]
[lat poca 20 ku]. All instrumental [instr cor range rx 20 ku] and appropriate
geophysical corrections included (see [flag cor applied 20 ku] for the set of
corrections applied), and system bias. Corrected for surface slope via a slope

model in LRM. Not currently used in SAR and SARin modes. Contains the OCOG
retracker in LRM mode."

3.3.13 height_sea_ice_floe_20_ku (time_20_ku)

int height sea ice floe 20 ku(time 20 ku) ;

height sea ice floe 20 ku:units = "m"

height sea ice floe 20 ku: FillValue = -2147483648 ;

height sea ice floe 20 ku:long name = "surface height (sea-ice floe
retracker)"

height sea ice floe 20 ku:standard name =
"height above reference ellipsoid"
height sea ice floe 20 ku:scale factor = 0.001 ;

height sea ice floe 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku"
height sea ice floe 20 ku:comment = "Measured height of the surface
above the reference ellipsoid (WGS84) at the coordinate location
[lon poca 20 ku] [lat poca 20 ku]. All instrumental [instr cor range rx 20 ku]

and appropriate geophysical corrections included (see [flag cor applled 20 ku]
for the set of corrections applied), and system bias. Only filled 1if the sea-
ice floe retracker ran. This retracker 1is run over all surfaces not
discriminated as a sea-ice lead, not just over sea-ice floes" ;
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3.3.14 height_sea_ice_lead_20_ku (time_20_ku)

int height sea ice lead 20 ku(time 20 ku) ;

height sea ice lead 20 ku:units = "m"

height sea ice lead 20 ku: FillValue = -2147483648 ;

height sea ice lead 20 ku:long name = "surface height (sea-ice floe
retracker)"

height sea ice lead 20 ku:standard name =
"height above reference ellipsoid" ;
height sea ice lead 20 ku:scale factor = 0.001 ;

height sea ice lead 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku"
height sea ice lead 20 ku:comment = "Measured height of the surface
above the reference ellipsoid (WGS84) at the coordinate location
[lon poca 20 ku] [lat poca 20 ku]. All instrumental [instr cor range rx 20 ku]

and appropriate geophysical corrections included (see [flag cor applied 20 ku]
for the set of corrections applied), and system bias. Only filled if the sea-
ice lead retracker ran." ;

3.3.15 hf_fluct_total_cor_01(time_cor_01)

short hf fluct total cor 0l(time cor 01);

hf fluct total cor 0Ol:units = "m";
hf fluct total cor 01: FillValue = -32768s;
hf fluct total cor 0l:long name = "dynamic atmospheric correction";

hf:fluct:totalicor:OI:standard_name =
"sea surface height correction due to air pressure and wind at high frequency";
hf fluct total cor 0l:scale factor = 0.001;

hf fluct total cor Ol:coordinates = "lon 01 lat 01";
hf fluct total cor 0l:source = "MOG2D 2.1.0";
hf fluct total cor Ol:institution = "LEGOS/CLS/CNES";
hf fluct total cor 0l:comment = "High frequency
fluctuations of the sea surface topography due to high frequency air pressure
and wind effects.Also known as DAC (Dynamical Atmospheric Correction). This 1-

way correction is omputed at the altimeter [time cor 01] time-tag from the
interpolation of 2 meteorological fields that surround the altimeter time-tag.
The inverse barometric correction [inv bar cor 01] is included in this
field\tThis correction has been accounted for during the computation of height
(see [flag cor applied 20 ku] to determine if it was applied) in order to
account for both the depression of the ocean surface caused by the local
barometric pressure and the high-frequency effects caused by wind forcing.
This correction is an alternative to [inv bar cor 01] and therefore only one
should be used." ;

3.3.16 ind_first_meas_20hz_01 (time_cor_01)

int ind first meas 20hz 0Ol (time cor 01) ;

1nd first meas 20hz 01: FillValue = -2147483648 ;

1nd first meas 2th 0l:comment = "Index of the first 20Hz measurement
of the 1lHz packet ;

indifirstimeasi20hziol:longiname = "index of the first 20Hz
measurement: 1 Hz" ;

ind first meas 20hz Ol:units = "count"
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3.3.17 ind_meas_1hz_20_ku(time_20_ku)

short ind meas lhz 20 ku(time 20 ku) ;

ind meas lhz 20 ku: FillValue = -32768s ;

ind meas lhz 20 ku:comment = "Index of the 1Hz measurement to which
belongs the 20Hz measurement." ;

ind meas lhz 20 ku:long name = "index of the 1Hz measurement: 20 Hz ku
band" ;

ind meas lhz 20 ku:units = "count"

3.3.18 inv_bar_cor_01(time_cor_01)

short inv bar cor 01 (time cor 01);

inv bar cor Ol:units = tm;
inv bar cor 01: Fillvalue = -32768s;
1nv_bar_cor_01 long_name = "inverse barometric correction";

inv_bar cor Ol:standard name =
"sea surface height correction due to air pressure at low frequency";

inv_bar cor Ol:scale factor = 0.001;

inv bar cor Ol:coordinates = "lon 01 lat 01";

lnv_bar_cor_Ol source = “European Center for Medium Range Weather
Forecasting ";

inv_bar cor Ol:institution = "ECMWE";

inv_bar cor Ol:comment = "Inverse barometric correction. This 1-way
correction 1is computed at the altimeter [time cor 01] time-tag from the

interpolation of 2 meteorological fields that surround the altimeter time-tag.
This correction has been accounted for during the computation of height (see
[flag cor applied 20 ku] to determine if it was applied) in order to correct
this range measurement for the depression of the ocean surface caused by the
local barometric pressure. This correction is an alternative to
[hf fluct total cor 01] and only one should be used.";
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3.3.19 iono_cor_01(time_cor_01)

short iono cor Ol (time cor 01);

iono cor 0Ol:units = "m";
iono cor 0l: FillValue = -32768s;
iono _cor 0l:long name = "model ionospheric correction";

iono cor 0Ol:standard name =
"altimeter range correction due to ionosphere";

iono _cor 0Ol:scale factor = 0.001;

iono _cor 0Ol:coordinates = "lon 01 lat 01";

iono cor Ol:source = "Bent";

iono _cor Ol:institution = “Bent";

iono cor Ol:comment = "Model ionospheric correction. This 1-way

correction has Dbeen accounted for during the computation of height (see
[flag cor applied 20 ku] to determine if it was applied) in order to correct
this range measurement for ionospheric range delays of the radar pulse. This
correction is an alternative to [iono cor gim 01 ku] and only one should be
used. See S. K. Llewellyn, R. B. Bent, A. S. C. I. H. B. FL, U. S. N. T. I.
Service, Space and Missile Systems Organization (U.S.), Documentation and
Description of the Bent Ionospheric Model. U.S. Department of Commerce,
National Technical Information Service, 1973."

3.3.20 iono_cor_gim_01(time_cor_01)

short iono _cor gim 01l (time cor 01);

iono cor gim Ol:units = "m";
iono _cor gim 0l1: FillValue = -32768s;
iono _cor gim Ol:long name = "GIM ionospheric correction";

iono_cor gim 0Ol:standard name =
"altimeter range correction due to ionosphere";

iono _cor gim Ol:scale factor = 0.001;

iono cor gim Ol:coordinates = "lon 01 lat 01";

iono _cor gim Ol:source = "GIM";

iono _cor gim Ol:institution = “NASA/JPL";

iono_cor gim Ol:comment = "GIM ionospheric correction. This correction
has been accounted for during the computation of height (see

[flag cor applied 20 ku] to determine if it was applied) in order to correct
this range measurement for ionospheric range delays of the radar pulse. This
correction is an alternative to [iono cor 01 ku] and only one should be used."

3.3.21 lat_01(time_cor_01)

int lat Ol (time cor 01);

lat Ol:units = "degrees north";

lat 01: FillValue = -2147483648;

lat 0l:long name = "latitude";

lat Ol:standard name = "latitude";

lat 0Ol:scale factor = 1l.e-07;

lat Ol:comment = "Latitude of nadir location [-90,+90]. Positive
latitude is North latitude, negative latitude is South latitude. Note the scale
factor.";

lat Ol:coordinates = “lon 01 lat 01”;
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3.3.22 lat_poca_20_ku(time_20_ku)
int lat poca 20 ku(time 20 ku);
lat poca 20 ku:units = "degrees north";
lat poca 20 ku: FillValue = -2147483648;
lat poca 20 ku:long name = "latitude of the estimated echo location
(POCA) "
lat poca 20 ku:standard name = "latitude";
lat poca 20 ku:scale factor = 1l.e-07;
lat poca 20 ku:comment = "Latitude of estimated echo location (point of
closest approach) [-90,+90]. Positive latitude 1is North latitude, negative

latitude is South latitude.
so it always available to use as a plotting coordinate."

uncorrected,

Note the scale factor. Set to the nadir location if

lat poca 20 ku:coordinates = “lon poca 20 ku lat poca 20 ku”;

3.3.23

load_tide_01(time_cor_01)

short load tide 01 (time cor 01);

load tide O1:

load tide 01:

load tide O1:
load tide 01:
load tide O1:
load tlde 01:
load tide 01:
load_tlde_Ol:
been accounted
[flag cor applied 20

of local tidal distortion to the Earth’s crust,

ocean as local water

3.3.24

int lon 01 (time cor
lon Ol:units
lon 01:
lon 01:
lon 01:
lon 01:
lon 01:

3.3.25

_Fillvalue
long name = "longitude";
standard name = "longitude";
scale
comment
longitude relative to Greenwich meridian.
lon Ol:coordinates =

units = "m";
FillValue = -32768s;
long name = "ocean loading tide height";
scale factor = 0.001;
source = "FES2004";
institution = “LEGOS/CNES";
coordinates = "lon 01 lat 01";
comment = “Ocean loading tide. This 1l-way correction has
for during the computation of height (see
ku] to determine if it was applied) to remove the effect

caused by increasing weight of
tide rises."

lon_01(time_cor_01)

01);
"degrees east";
-2147483648;

factor 1.e-07;

"Longitude of the nadir location [-180,+180].
Note the scale factor."

“lon 01 lat 01”;

East

lon_poca_20_ku(time_20_ku)

int lon poca 20 ku(time 20 ku);

lon poca 20 ku:
lon poca 20 ku:
lon poca 20 ku:

(POCA) "

lon poca 20 ku:
lon poca 20 ku:
lon poca 20 ku:

of closest approach)

units = "degrees east";
_Fillvalue -2147483648;
long name "longitude of the estimated echo location

standard name "longitude";

scale factor 1.e-07;

comment "Longitude of estimated echo location (point
[-180,+180. East longitude relative to Greenwich meridian.
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Note the scale factor. Set to the nadir location if uncorrected, so it always
available to use as a plotting coordinate."
lon poca 20 ku:coordinates = “lon poca 20 ku lat poca 20 ku”;

3.3.26 mean_sea_surf_sea_ice_01(time_cor_01)

int mean sea surf sea ice 0l (time cor 01);
Al

;

mean sea surf sea ice 0Ol:units = "m";

mean sea surf sea ice 01l: FillValue = -2147483648;

mean sea surf sea ice Ol:long name = "mean sea surface height";

mean sea surf sea ice Ol:standard name =
"sea surface height above reference ellipsoid";

mean sea surf sea ice Ol:source = "UCL13";

mean sea surf sea ice 0Ol:institution = "UCL";

mean sea surf sea ice 0Ol:scale factor = 0.001;

mean sea surf sea ice 0Ol:coordinates = "lon 01 lat 01";

mean sea surf sea ice Ol:comment = "Mean sea-surface model, referenced

to the WGS84 ellipsoid. This model has been optimised for use in computing the
surface height anomaly of the polar oceans to derive sea-ice freeboard. The
model is a merge of the CLS2011 mean sea-surface and CryoSat data from high
latitudes."

3.3.27 mod_dry_tropo_cor_01(time_cor_01)

short mod dry tropo cor 01l (time cor 01);

mod dry tropo cor 0O0l:units = "m";
mod dry tropo cor 0l: FillValue = -32768s;
mod dry tropo cor 0l:long name = "dry tropospheric correction";

mod dry tropo cor 0Ol:standard name =
"altimeter range correction due to dry troposphere";
mod dry tropo cor 0Ol:scale factor = 0.001;

mod dry tropo cor Ol:coordinates = "lon 01 lat 01";

mod dry tropo cor Ol:source = “European Center for Medium Range Weather
Forecasting ";

mod dry tropo cor Ol:institution = "ECMWE";

mod dry tropo cor Ol:comment = "Model dry tropospheric correction. This

l-way correction is computed at the [time cor 01] altimeter time-tag from the
interpolation of 2 meteorological fields that surround the altimeter time-tag.
This correction has been accounted for during the computation of height (see
[flag cor applied 20 ku] to determine if it was applied) in order to correct
for the propagation delay to the radar pulse, caused by the dry-gas component
of the Earth's atmosphere." ;
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3.3.28 mod_wet_tropo_cor_01(time_cor_01)
short mod wet tropo cor 0l (time cor 01);
mod wet tropo cor Ol:units = "m";
mod wet tropo cor 01: FillValue = -32768s;
mod wet tropo cor 0l:long name = "wet tropospheric correction";

mod wet tropo cor Ol:standard name =
"altimeter range correction due to wet troposphere";

mod _wet tropo cor 0l:scale factor = 0. 001;

mod wet tropo cor 01: coordinates = "lon 01 lat 01";

mod_wet_tropo_cor_Ol source = “European Center for Medium Range Weather
Forecasting ";

mod wet tropo cor 0Ol:institution = "ECMWE";

mod wet tropo cor Ol:comment = “Model Wet Tropospheric Correction. This
l-way correction is computed at the time cor 01 altimeter time-tag from the
interpolation of 2 meteorological fields that surround the altimeter time-tag.
This correction has been accounted for during the computation of height (see
[flag cor applied 20 ku] to determine if it was applied) in order to correct
for the propagation delay to the radar pulse, caused by the H~2~0 component of
the Earth’s atmosphere."”

3.3.29 num_valid_01(time_cor_01)

byte num valid 0l (time cor 01);
num valid 01: FillValue = 128b;

num_valid 0l:units = "count";
num valld 0l:long name = "number of valid measurements";
num valld O0l:coordinates = "lon 01 lat 01";

num_valld_Ol comment =
dimension that are valid.";

"Count of the number of records in the meas ind

3.3.30 ocean_tide_01(time_cor_01)

short ocean tide 0Ol (time cor 01);
ocean tide 0Ol:units = "m";

ocean_ tide 01: FillValue = -32768s;

ocean T tide Ol:long_name = "elastic ocean tide height";

ocean tide ~0Ol:scale factor = 0.001;

ocean_tlde_Ol:coordinates = "lon 01 lat O01";

ocean_tide 0Ol:source = "FES2004 ";

ocean_tide 0Ol:institution = "LEGOS/CNES";

ocean_tide 0Ol:comment = "Ocean tide. This 1-way correction has been
accounted for during the computation of height (see [flag cor applied 20 ku] to

determine if it was applied) to remove the effect of local tide and adjust the
measurement to the mean sea surface. This is the pure ocean tide, not including
the corresponding loading tide [load tide 01] or the equilibrium long-period
ocean tide height [ocean tide eq 01]. The permanent tide (zero frequency) is
not included in this parameter because it is included in the geoid [geOLd 01]
and mean sea surface [mean sea surf sea ice 01]. ;
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3.3.31 ocean_tide_eq_01(time_cor_01)

short ocean tide eq 0l (time cor 01);

ocean tide eq Ol:units = "m";
ocean tide eqg 0l1l: FillValue = -32768s;
ocean tide eq 0Ol:long name = "long-period ocean tide height";

ocean tide eqg 0Ol:standard name =
"sea surface height amplitude due to equilibrium ocean tide";

ocean tide eqg 0Ol:scale factor = 0.001;

ocean tide eq Ol:coordinates = "lon 01 lat 01";

ocean T tide ~eq Ol:source = "FES2004 ";

ocean T tide ~eq Ol:institution = "LEGOS/CNES";

ocean_tlde_eq_Ol:comment = "Equilibrium ocean tide. This correction has
been accounted for during the computation of height (see
[flag cor applied 20 ku] to determine if it was applied) to remove the effect
of the oceanic response to the single tidal forcing."

3.3.32 odle_01(time_cor_01)

int odle 01 (time cor 01);
odle Ol:units = "m";

odle 01: FillvValue = -2147483648;

odle 0l:long name = "ocean depth/land elevation";

odle Ol:scale factor = 0.001;

odle Ol:coordinates = "lon 01 lat 01";

odle Ol:source = “MACESS ";

odle Ol:institution = "ESA/ESRIN";

odle Ol:comment = "Ocean depth and land elevation model. The model is a

merge of ACE land elevation data and Smith and Sandwell ocean bathymetry. See
P. A. M. Berry, R. A. Pinnock, R. D. Hilton, and C. P. D. Johnson, ACE: a new
GDEM incorporating satellite altimeter derived heights, \tESA Pub. SP-461, 9pp,
2000 and W. H. F Smith, and D. T. Sandwell, Global seafloor topography from
satellite altimetry and ship depth soundings, Science, v. 277, p. 1957-1962,
26 Sept., 1997." ;

3.3.33 off_nadir_angle_str_01(time_cor_01)

int off nadir angle str 0l (time cor 01);

off nadir angle str 0l:units = "deg";

off nadir angle str 01: FillValue = -2147483648;

off nadir angle str 0l:long name = "platform off-nadir angle";

off nadir angle str 0Ol:scale factor = 0.0001;

off nadir angle str 0Ol:coordinates = "lon 01 lat 01";

off nadir angle str Ol:comment = "The off-nadir angle from platform

star tracker data.";
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3.3.34

off _nadir_pitch_angle_str_01(time_cor_01)

int off nadir pitch angle str 01 (time cor 01);

off nadir pitch angle str Ol:

off nadir pitch angle str 0O1:
off nadir pitch angle str Ol:
off nadir pitch angle str 0O1:
off nadir pitch angle str Ol:
off nadir pitch angle str O1:

units

long name =

_Fillvalue =

-2147483648;

= "degrees";

"antenna bench pitch angle";

scale factor = 1.e-07;
coordinates = "lon 01 lat 01";
comment = "Pitch angle with respect to the

nadir pointing,

3.3.35

measured by the STRs

off_nadir_roll_angle_str_01(time_cor_01)

int off nadir roll angle str 01 (time cor 01);

and post-processed by ground facility.";

off nadlr roll angle str 0Ol:
off nadlr roll angle str T 01:
off_nadlr_roll_angle_str_o1
off nadir roll angle str 01:
off nadir roll angle str 01:
off nadir roll angle str 01:

u

long name =

FlllValue =

units

-2
"degree

scale factor =

147483648;
S";

"antenna bench roll angle";

1.e-07;

coordinates = "lon 01 lat 01";
"Roll angle with respect to the

comment =

nadir pointing,

3.3.36

off_nadir_yaw_angle_str_01(time_cor_01)

int off nadir yaw angle str 01 (time cor 01);

off nadir yaw _angle str 01:
off nadir yaw angle str 01:
off nadir yaw angle str 01:
off nadir yaw angle str 01:
off nadir yaw angle str 01:
off nadir yaw angle str 01:
measured by the STRs and post-processed by ground facility.";

nadir pointing,

FillValue = -2147483648;
units = "degrees";

scale factor = 1.e-07;
coordinates =

comment = "Yaw angle with

3.3.37 orb_alt_rate_01(time_cor_01)
int orb _alt rate 0l (time cor 01);
orb_alt rate 0l:units = "m/s";
orb alt rate 01: FillValue = -2147483648;
orb _alt rate 0l:long name = "CoM altitude rate with

reference ellipsoid";

orb_alt rate 01:
orb_alt rate 01:
orb alt rate 01:

CoM with respect to the

scale factor = 0.001;

coordinates =

comment

"lon 01 lat O1";
“Instantaneous altitude rate

reference ellipsoid.";

measured by the STRs and post-processed by ground facility.";

long name = "antenna bench yaw angle";

"lon 01 lat 01";

respect to the

respect to the

of the satellite
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3.3.38 peakiness_20_ku(time_20_ku)

int peakiness 20 ku(time 20 ku);

peakiness 20 ku: FillValue = -2147483648;

peakiness 20 ku:long name = “waveform peakiness";
peakiness 20 ku:scale factor = 0.01;

peakiness 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";
peakiness 20 ku:comment = “Waveform peakiness. Note that this will

require different interpretation for SAR and SARin echoes which do not have the
typical pulse-limited echo shape. For LRM and SARin, the traditional ENVISAT
derivation is used. This is the ratio of the maximum power in the waveform to
the average of the waveform power to the right hand side of the expected
waveform leading edge location. For SAR mode, waveform bins with no power are
excluded from the average to account for the specular nature of some waveforms.

"o,
’

3.3.39 pole_tide_01(time_cor_01)

short pole_tide_Ol(time_cor_Ol);

pole tide Ol:units = "m";
pole tlde 0l: Fillvalue = -32768s;
pole tide 01: long name = "geocentric pole tide height";

pole_tlde_Ol standard name =
"sea surface height amplitude due to pole tide";
pole tide Ol:scale factor = 0.001;

pole tide 0l:coordinates = "lon 01 lat 01";

pole_tlde_Ol source = "Wahr [1985] Deformation of the Earth induced by
polar motion - J. Geophys. Res. (Solid Earth), 90, 9363-9368."

pole tide 0Ol:institution = "IERS/CNES"

pole tide Ol:comment = "Geocentric polar tide.This l-way correction has
been accounted for during the computation of height (see

[flag cor applied 20 ku] to determine if it was applied) to remove a long-
period distortion of the Earth\'s crust. Although called a A”tide\' this is in
fact caused by variations in centrifugal force as the Earth\'s rotational axis
moves its geographic location." ;

3.3.40 range_1_20_ku(time_20_ku)

int range 1 20 ku(time 20 ku) ;

range 1 20 ku:units = "m" ;

range 1 20 ku: FillValue = -2147483648 ;

range 1 20 ku:long name = "range to surface (retracker 1)" ;

range 1 20 ku:standard name = "altimeter range"

range 1 20 ku:scale factor = 0.001 ;

range 1 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku" ;

range_1 20 ku:comment = "Measured range from the satellite CoM to the
surface at the coordinate location [lon poca 20 ku] [lat poca 20 ku]. All

instrumental corrections applied. Contains the Ocean CFI retracker result in
LRM mode, the UCL sea-ice retracker results in SAR mode (different method for
specular and diffuse echoes), and the UCL margins retracker in SARin mode. Does
not include geophysical corrections." ;

3.3.41 range_2_20_ku(time_20_ku)

int range 2 20 ku(time 20 ku) ;
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range 2 20 ku:units = "m"
range 2 20 ku: FillValue = -2147483648 ;
range 2 20 ku:long name = "range to surface (retracker 2)" ;
range 2 20 ku:standard name = "altimeter range"
range 2 20 ku:scale factor = 0.001 ;
range 2 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku" ;
range 2 20 ku:comment = "Measured range from the satellite CoM to the
surface at the coordinate location [lon poca 20 ku] [lat poca 20 ku]. All
instrumental corrections applied. Not currently used in SAR and SARin modes.

Contains the UCL land-ice retracker in LRM mode. Does not include geophysical
corrections." ;

3.3.42 range_3_20_ku(time_20_ku)

int range 3 20 ku(time 20 ku) ;

range 3 20 ku:units = "m" ;

range 3 20 ku: FillValue = -2147483648 ;

range 3 20 ku:long name = "range to surface (retracker 3)" ;

range 3 20 ku:standard name = "altimeter range"

range 3 20 ku:scale factor = 0.001 ;

range 3 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku" ;

range 3 20 ku:comment = "Measured range from the satellite CoM to the
surface at the coordinate 1location [lon poca 20 ku] [lat poca 20 ku]. All

instrumental corrections applied. Not currently used in SAR and SARin modes.
Contains the OCOG retracker in LRM mode. Does not include geophysical
corrections." ;

3.3.43 range_ocean_01_ku(time_cor_01)

int range ocean 01 ku(time cor 01);
range ocean 01 ku:units = "m";
range ocean 01 ku: FillValue = -2147483648;
range ocean 0l ku:long name = "averaged \'ocean\' altimeter range";
range ocean 01 ku:scale factor = 0.001;
range ocean 01 ku:coordinates = "lon 01 lat 01";
range ocean 01 ku:comment = "Ocean retracking. Instrumental corrections
included : USO drift correction, internal path correction, distance antenna-

COG, Doppler correction, instrumental errors correction and system bias. This
value is averaged from the valid 20 hz measurements to the 1 hz location given
as the coordinates."

3.3.44 range_ocean_20_ku(time_20_ku)

int range ocean 20 ku(time 20 ku);

range ocean 20 ku:units = "m";

range ocean 20 ku: FillValue = -2147483648;

range ocean 20 ku:long name = "\'ocean\' altimeter range";

range ocean 20 ku:scale factor = 0.001;

range ocean 20 ku:coordinates = "lon 20 ku lat 20 ku";

range ocean 20 ku:comment = "Ocean retracking. Instrumental corrections
included : USO drift correction, internal path correction, distance antenna-

COG, Doppler correction, instrumental errors correction and system bias."
3.3.45 range_ocean_numval_01_ku(time_cor_01)

byte range ocean numval 01 ku(time cor 01);
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range ocean numval 01 ku:units = "count";

range ocean numval 01 ku: FillValue = -128b;
range ocean numval 01 ku:long name =
the \'ocean\' altimeter range";

range ocean numval 01 ku:coordinates =
range ocean numval 01 ku:comment =

measurements used to compute averaged value."

compute

"ocean

3.3.46

int range ocean rms 01 ku(time cor 01);

"number of wvalid points

used to

"lon 01 lat 01";

retracking. Number of

range_ocean_rms_01_ku(time_cor_01)

range ocean _rms_ 01 ku:units = "m";

range ocean rms 01 ku: FillValue = -2147483648;

range ocean rms 01 ku:long name = "RMS of the \'ocean\' altimeter
range";

range ocean_rms_ 01 ku:scale factor = 0.001;

range ocean rms 01 ku:coordinates = "lon 01 lat 01";

range ocean _rms_01 ku:comment = "ocean retracking. Range error
estimate. Compression of high rate elements is preceded by a detection of
outliers. Only valid high-rate values are used to compute this element."

3.3.47 range_ocog_01_ku(time_cor_01)

int range_ocog_Ol_ku(time_cor_Ol),
range ocog 01 ku:units = "m";
range ocog 01 ku: FillValue = -2147483648;
range ocog 01 ku:
range _ocog 01 ku:
range ocog 01 ku:coordinates =
range _ocog 01 ku:comment =
USO drift correction,

scale factor = 0.001;

included
COG, Doppler correction,

long name = "averaged \'ocog\'

"lon 01 lat 01";
"ocog retracking.
internal path correction,
instrumental errors correction and system bias.

altimeter range";

Instrumental corrections
distance antenna-
This

value is averaged from the valid 20 hz measurements to the 1 hz location given

as the coordinates."

3.3.48 range_ocog_20_ku(time_20_ku)

int range ocog 20 ku(time 20 ku);

range_ocog 20 ku:units = "m";
range_ocog_20_ku:_FillValue =
range _ocog 20 ku:long name = "\'ocog\'
range ocog 20 ku:scale factor = 0.001;
range _ocog 20 ku:
range ocog 20 ku:comment =

USO drift correction,

Doppler correction,

-2147483648;

included
COG,

3.3.49

byte range ocog numval 01 ku(time cor 01);
range ocog numval 01 ku:units = "count";
range ocog numval 01 ku: FillValue = -128b;
range ocog numval 01 ku:long name = '"number
the \'ocog\' altimeter range";
range_ocog _numval 01 ku:coordinates =

compute

of wvalid points

altimeter range";

coordinates = "lon 20 ku lat 20 ku";
"ocog retracking.
internal path correction,
instrumental errors correction and system bias."

Instrumental corrections
distance antenna-

range_ocog_numval_01_ku(time_cor_01)

used to

"lon 01 lat O1";
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range ocog numval 01 ku:comment = "ocog retracking. Number of

measurements used to compute averaged value."
3.3.50 range_ocog_rms_01_ku(time_cor_01)

int range ocog rms 01 ku(time cor 01);
Al

range ocog rms 0l ku:units = "m";

range ocog rms 01 ku: FillValue = -2147483648;

range ocog _rms 01 ku:long name = "RMS of the \'ocog\' altimeter range";
range ocog rms 01 ku:scale factor = 0.001;

range ocog rms 0l ku:coordinates = "lon 01 lat 01";

range ocog rms_ 0l ku:comment = "ocog retracking. Range error estimate.

Compression of high rate elements is preceded by a detection of outliers. Only
valid high-rate values are used to compute this element."

3.3.51 rec_count_20_ku(time_20_ku)

int rec_count 20 ku(time 20 ku);

rec_count 20 ku:units = "count";
rec_count 20 ku:long name = "sample counter";
rec count 20 ku:comment = "Record counter - progressive counter

incremented by 1 for each record. Surface Sample counter for SAR/SARin L1B products.

See

[seq count 20 ku] for LRM.";
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3.3.52

int retracker 1 quality 20 ku

retracker 1 quality 20 ku:
retracker 1 quality 20 ku:long name = "quality metric
retracker 1 quality 20 ku:coordinates

lat poca 20 ku";

retracker 1 quality 20 ku:comment

fitted model)
retracker in SAR mode
mode."

computed by the Oc
(over lead

3.3.53

int retracker 2 quality 20 ku

retracker 2 quality 20 _ku:
retracker 2 quality 20 ku: long name
retracker_2_quallty_20_ku coordinates

lat poca 20 ku";

retracker 2 quality 20 ku:comment
computed by the UCL land-ice retracker in LRM mode.

fitted model)
and SARin modes."

3.3.54

int retracker 3 quality 20 ku

retracker 3 quality 20 ku:
retracker 3 quality 20 ku:long name = "quality metric
retracker 3 quality 20 ku:coordinates

"o,
’

retracker_1_quality_20_ku(time_20_ku)

(time 20 ku);

FillValue = -2147483648;
(retracker 1)";

"lon poca 20 ku

"The quality metric (chi”2 of
ean CFI retracker in LRM mode, the UCL sea-ice
s only) and the UCL margins retracker in SARin

retracker_2_quality_20_ku(time_20_ku)

(time 20 ku);

FillValue = -2147483648;

"quality metric

(retracker 2)";
"lon poca 20 ku

metric (chi”2 of
Unused in SAR

"The quality

retracker_3_quality_20_ku(time_20_ku)

(time 20 ku);

FillValue = -2147483648;

(retracker 3)"
lat poca 20 ku

"lon poca 20 ku

retracker 3 quality 20 ku:comment = "Unused in LRM, SAR, and SARin
modes."
3.3.55 sea_ice_concentration_01(time_cor_01)
short sea ice concentration 01 (time cor 01);
sea ice concentration 0l:units = "percent";
sea ice concentration 0l: FillValue = -32768s;
sea ice concentration 0l:long name = "sea ice area fraction";
sea_ ice concentration Ol:standard name = "sea ice area fraction";
sea ice concentration 0l:source = "UCL";
sea_ice concentration 0Ol:institution = "UCL";
seailceiconcentratloniol scale factor = 1.;
sea ice concentration Ol:coordinates = "lon 01 lat 01";
sea ice concentration Ol:comment = "Sea ice concentration derived from

NSIDC SSM/I data.

Unused in LRM mode.";
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3.3.56 sea_state_bias_01_ku(time_cor_01)

short sea state bias 01 ku(time cor 01);

sea state bias 01 ku:units = "m";
sea state bias 01 ku: FillValue = -32768s;
sea state bias 01 ku:long name = "sea state bias correction";

sea state bias 01 ku:standard name =
"sea surface height bias due to sea surface roughness";

sea state bias 01 ku:source = "Labroue2007";

sea state bias 01 ku:institution = "CLS";

sea state blas 01 ku:scale_factor = 0.001;

sea_ state blas 01 _ku:coordinates = "lon 01 lat 01";
sea_state_blas_Ol_ku:comment = "This sea-state bias has been corrected

for (if indicated by [flag cor applied 20 ku]) in the height estimates over
open-ocean in LRM mode. Not used in SAR/SARin modes."

3.3.57 sig0_1_20_ku(time_20_ku)

short sig0_1_20_ku(time_20_ku);

sig0 1 20 ku:units = "dB";
sig0 1 20 ku: FillValue = -32768s;
sig0 1 20 ku: long name = “backscatter coefficient (retracker 1)"

51g0_1_20_ku standard name =
"surface backwards scattering coefficient of radar wave";
sig0 1 20 ku:scale factor = 0.01;

sig0 1 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku ";

sig0 1 20 ku:comment = "The measured backscatter from the surface,
corrected for instrument effects [instr cor gain rx 20 ku], and including a
system Dbias that calibrates the results against previous missions. The

backscatter is computed from the amplitude of the waveform in Watts, as
measured by the Ocean CFI retracker in LRM mode. The measured power is used to
solve the radar equation to recover the value for backscatter. For SAR and
SARin mode, the power waveform is first convolved with a function to produce an
LRM-1like waveform, that is then retracked with OCOG to produce the amplitude
estimate."

3.3.58 sig0_2_20_ku(time_20_ku)

short sig0 2 20 ku (time 20 ku);

sig0 2 20 ku:units = "dB";
sig0 2 20 ku: FillValue = -32768s;
sig0 2 20 ku:long name = "backscatter coefficient (retracker 2)"

;7 sig0_2 20 ku:standard name =
"surface backwards_scattering coefficient of radar wave";
sig0 2 20 ku:scale factor = 0.01;

sig0 2 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku ";

sig0 2 20 ku:comment = "The measured backscatter from the surface,
corrected for instrument effects [instr cor gain rx 20 ku], and including a
system Dbias that calibrates the results against previous missions. The

backscatter is computed from the amplitude of the waveform in Watts, as
measured by the UCL land-ice retracker. The measured power is used to solve the
radar equation to recover the value for backscatter. Not currently used in SAR
and SARin modes."

3.3.59 sig0_3_20_ku(time_20_ku)
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short sig0 3 20 ku (time 20 ku);
sig0 3 20 ku:units = "dB";
sig0 3 20 ku: FillValue = -32768s;
sig0 3 20 ku:long name = "backscatter coefficient (retracker 3)"

sig0 3 20 ku:standard name =
"surface backwards scattering coefficient of radar wave";
sig0 3 20 ku:scale factor = 0.01;

sig0 3 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku ";

sig0 3 20 ku:comment = "The measured backscatter from the surface,
corrected for instrument effects [instr cor gain rx 20 ku], and including a
system Dbias that calibrates the results against previous missions. The

backscatter 1is computed from the amplitude of the waveform in Watts, as
measured by the OCOG retracker. The measured power is used to solve the radar
equation to recover the value for backscatter. Not currently used in SAR and
SARin modes.";

3.3.60 sig0_ocean_01_ku(time_cor_01)

short sig0 ocean 01 ku(time cor 01);

sig0 _ocean 01 ku:units = "dB";

sig0 ocean 01 ku: FillValue = -32768s;

sig0_ocean 01 ku:long name = "averaged \'ocean\' backscatter
coefficient";

sig0 _ocean 01 ku:standard name =
"surface backwards scatterlng coeff1c1ent of radar wave";

SLgO ocean 01 ku:scale factor = 0.001;

51gO_ocean_01_ku coordinates = "lon 01 lat 01";

sig0 ocean 01 ku:comment = "Ocean retracking. Instrumental corrections
included : AGC instrumental errors correction and internal <calibration

correction. This wvalue is averaged from the wvalid 20 hz measurements to the 1
hz location given as the coordinates."

3.3.61 sig0_ocean_20_ku(time_20_ku)

short sig0 ocean 20 ku(time 20 ku);

sig0_ocean 20 ku:units = "dB";
sig0 ocean 20 ku: FillValue = -32768s;
sig0_ocean 20 ku:long name = "\'ocean\' backscatter coefficient";

sig0 ocean 20 ku:standard name =
"surface backwards scattering coefficient of radar wave";

sig0 ocean 20 ku:scale factor = 0.001;

sig0 ocean 20 ku:coordinates = "lon 20 ku lat 20 ku";

sig0 _ocean 20 ku:comment = "Ocean retracking. Instrumental corrections
included : AGC instrumental errors correction and internal calibration
correction.";
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3.3.62 sig0_ocean_numval_01_ku(time_cor_01)

byte sig0 ocean numval 01 ku(time cor 01);

sig0 ocean numval 01 ku:units = "count";
s1g0 _ocean numval 01 ku: FillValue = -128b;
sig0 _ocean numval 01 ku: long name = "number of wvalid points used to

compute the \'ocean\' backscatter average";
sig0 ocean numval 01 ku:scale factor = 0.001;
s1g0_ocean numval 01 ku:coordinates = "lon 01 lat O01";
sig0 _ocean numval 01 ku:comment = "Number of measurements used to

compute averaged value."
3.3.63 sig0_ocean_rms_01_ku(time_cor_01)

int sig0 ocean rms 01 ku(time cor 01);

SLgO ocean rms 01 ku:units = "dB";

51g0_ocean_rms_01_ku:_FillValue = -2147483648;

sig0 _ocean rms 01 ku:long name = "RMS of the averaged \'ocean\'
backscatter coefficient";

sig0 ocean rms 01 ku:scale factor = 0.001;

sig0 ocean rms_ 01 _ku:coordinates = "lon 01 lat 01";

sig0 _ocean rms 01 ku:comment = "Ocean retracking. Error estimate of

averaged backscatter coefficient."
3.3.64 sig0_ocog_01_ku(time_cor_01)

short sig0 ocog 01 ku(time cor 01);

sig0 _ocog 01 ku:units = "dB";

sig0 ocog 01 ku: FillValue = -32768s;

sig0_ocog 01 ku:long name = "averaged \'ocog\' backscatter
coefficient";

sig0_ocog 01 ku:standard name =
"surface backwards_ scattering coefficient of radar wave";

sig0 ocog 01 ku:scale factor = 0.001;

sig0 ocog 01 ku:coordinates = "lon 01 lat 01";

sig0 _ocog 01 ku:comment = "ocog retracking. Instrumental corrections

included : AGC instrumental errors correction and internal calibration
correction. This value 1is averaged from the wvalid 20 hz measurements to the 1

hz location given as the coordinates."
3.3.65 sig0_ocog_20_ku(time_20_ku)

short sig0 ocog 20 ku(time 20 ku);

sig0 _ocog 20 ku:units = "dB";
sig0 ocog 20 ku: FillValue = -32768s;
sig0 ocog 20 ku:long name = "\'ocog\' backscatter coefficient";

sigO:ocog:20:ku:standard_name
"surface backwards_scattering coefficient of radar wave";
sig0 ocog 20 ku:scale factor = 0.001;

sig0 _ocog 20 ku:coordinates = "lon 20 ku lat 20 ku";
sig0 ocog 20 ku:comment = "ocog retracking. Instrumental corrections
included : AGC instrumental errors correction and internal calibration

correction.";
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3.3.66 sig0_ocog_numval_01_ku(time_cor_01)
byte sig0 ocog numval 01 ku(time cor 01);
sig0 _ocog numval 01 ku:units = "count";
sig0 ocog numval 01 ku: FillValue = -128b;
sig0 ocog numval 01 ku:long name = "number of valid points wused to
compute the \'ocog\' backscatter average";
sig0 _ocog numval 01 ku:scale factor = 0.001;
sig0 ocog numval 01 ku:coordinates = "lon 01 lat 01";
sig0 ocog numval 01 ku:comment = "Number of measurements used to

compute averaged value."
3.3.67 sig0_ocog_rms_01_ku(time_cor_01)

int sig0 ocog rms 01 ku(time cor 01);

sig0 ocog rms 01 ku:units = "dB";

sig0 ocog rms 01 ku: FillValue = -2147483648;

sig0 ocog rms 01 ku:long name = "RMS of the
backscatter coefficient";

sig0 ocog rms 01 ku:scale factor = 0.001;

sig0 _ocog rms 01 ku:coordinates = "lon 01 lat 01";

sig0 ocog rms 01 ku:comment = "ocog retracking.

averaged backscatter coefficient."

3.3.68 snow_density_01(time_cor_01)

short snow density 01 (time cor 01);

averaged \'ocog\"'

Error estimate of

snow_density Ol:units = "kg/m"3";

snow_density 01: FillValue = -32768s;

snow _density Ol:long name = "snow density";

snow_density Ol:standard name = "snow _density";

snow _density Ol:source = "UCL";

snow_density Ol:institution = "UCL";

snow _density Ol:scale factor = 1.0;

snow_density Ol:coordinates = "lon 01 lat 01";

snow density Ol:comment = "Snow density. Currently set to a fixed

average value for all records. The intention is to replace this with a model in

future. Unused in LRM mode."

3.3.69 snow_depth_01(time_cor_01

short snow depth 0l (time cor 01);

snow_depth 0l:units = "m";

snow_depth 01: FillValue = -32768s;

snow_depth 0l:long name = "snow depth";

snow_depth 0l:standard name = "surface snow thickness";

snow_depth 0l:source = "Warren";

snow_depth 0l:institution = "UCL";

snow_depth 0l:scale factor = 0.001;

snow_depth 0l:coordinates = "lon 01 lat 01";

snow_depth Ol:comment = " Snow depth from Modified Warren climatology.

Unused in LRM mode. See S. G. Warren, I. G. Rigor, and N.

depth on Arctic sea ice.,1999. ";

Untersteiner, Snow
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3.3.70 snow_depth_cor_20_ku(time_cor_20_ku)

short snow depth cor 20 ku(time 20 ku) ;
snow depth cor 20 ku: FillValue = -32768s ;
snow_depth cor 20 ku:comment = "Snow depth correction. This one-way
correction corrects for the propagation delay caused by snow present on top of
sea ice. To apply, add to range or subtract from height or freeboard. The

correction in m is directly proportional to snow depth (-0.25 x snow depth)."
snow_depth cor 20 ku:coordinates = "lon 20 ku lat 20 ku"
snow_depth cor 20 ku:long name = "snow depth correction"
snow _depth cor 20 ku:scale factor = 0.001 ;
snow_depth cor 20 ku:units = "m" ;

3.3.71 solid_earth_tide_01(time_cor_01)

short solid_earth_tide_Ol(time_cor_Ol);

solid earth tide Ol:units = "m";
SOlld earth tlde 0l: FillValue = -32768s;
SOlld earth tide 01: long name = "solid earth tide height";

olld_earth_tlde_Ol standard name =
"sea surface height amplitude due to earth tide";
solid earth tide Ol:scale factor = 0.001;

solid:earth_tide_Ol:coordinates = "lon 01 lat O1";

solid earth tide Ol:source = “Cartwright and Edden [1973] Corrected
tables of tidal harmonics - J. Geophys. J. R. Astr. Soc., 33, 253-264";

solid earth tide Ol:comment = "“Solid earth tide. This 1l-way correction
has been accounted for during the computation of height (see

[flag cor applied 20 ku] to determine if it was applied) to remove the effect
of local tidal distortion to the Earth’s crust, in particular by the sun and
moon.";

3.3.72 ssha_interp_20_ku(time_20_ku)

short ssha interp 20 ku (time 20);

ssha interp 20 ku:units = "m";

ssha interp 20 ku: FillValue = -32768s;

ssha interp 20 ku:long name = "interpolated sea-surface height
anomaly";

ssha interp 20 ku:scale factor = 0.001;

ssha interp 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku ";

ssha interp 20 ku:comment = "Sea-surface height anomaly computed using

sea-surface height 1nterpolated to the current location. Unused in LRM mode."

3.3.73 ssha_interp_numval_20(time_20_ku)

short ssha interp numval 20 ku(time 20 ku);

ssha interp numval 20 ku:units = "count";

ssha interp numval 20 ku: FillValue = -32768s;

ssha interp numval 20 ku:long name = ‘"number of ssha interpolation
points";

ssha interp numval 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";

ssha interp numval 20 ku:comment = "Number of SSHA points used in the

interpolation of [ssha interp 20] at this location. Unused in LRM mode.";
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3.3.74

short ssha
ssha
ssha

ssha
ssha

ssha

[ssha interp

3.3.75

ssha_interp_rms_20_ku(time_20_ku)

interp rms 20 ku(time 20 ku);

interp rms 20 ku:units = "m";
interp rms 20 ku: FillValue = -32768s;
_interp rms 20 ku:long name = "ssha interpolation error";
_interp rms 20 ku:scale factor = 0.001;
interp rms 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";
ssha interp rms 20 ku:comment = "Estimated error in

20 _ku]. Unused in LRM mode." ;

surf_type_20_ku(time_20_ku)

byte surf type 20 ku(time 20 ku);

surf
surf

surf

surf
surf
surf
surf
Boulder, Col

surf

the nadir 1
semi-enclose

_type 20 ku: FillValue = -128b;
_type 20 ku:long name = "surface type from mask";
type 20 ku:flag values = 0b, 1lb, 2b, 3b;
_type 20 ku:flag meanings = "ocean lake enclosed sea ice land";
_type 20 ku:coordinates = "lon poca 20 ku lat ~poca 20 ku";
_type 20 ku:source = "TERRAINBASE 1.0";
_type_20_ku:institutlon = "NOAA National Geophysical Data Center,
orado."
type 20 ku:comment = "A surface type mask for the surface type at

ocation. Computed using the TERRAINBASE model: 0= open oceans or
d seas; 1= enclosed seas or lakes; 2= continental ice; 3= land. See

Row, L.W., and D.A. Hastings, 1994. TerrainBase Worldwide Digital Terrain Data

on CD-ROM,
Colorado."

3.3.76

Release 1.0. NOAA National Geophysical Data Center, Boulder,

swh_ocean_01_ku(time_cor_01)

short swh ocean 01 ku (time cor 01);

swh_

swh
swh
swh
swh
swh
swh

by the Ocea

calibrate wi

3.3.77

ocean 01 ku:units = "m";
ocean 01 ku: FillValue = -32768s;
ocean 01 ku:long_name = "1 Hz averaged significant waveheight";
ocean 01 ku:standard name = "sea surface significant wave height";
_ocean_Ol_ku:scale_factor = 0.001;
_ocean 01 ku:coordinates = "lon 01 lat 01";
ocean 01 ku:comment = "Computed directly from sigma c as computed

n CFI retracker in LRM mode only. No bias correction to cross-
th previous missions applied. Unused in SAR and SARin modes."

swh_ocean_numval_01_ku(time_cor_01)

byte swh ocean numval 01 ku(time cor 01);

swh
swh
swh
compute the
swh
swh
compute aver

3.3.78

ocean numval 01 ku:units = "count";

ocean numval 01 ku: FillValue = -128b;

ocean numval 01 ku:long name = '"number of valid points used to
significant waveheight average";

ocean numval 01 ku:coordinates = "lon 01 lat 01";

ocean numval 01 ku:comment = "Number of measurements wused to

aged value."

swh_ocean_rms_01_ku(time_cor_01)
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int swh ocean rms 01 ku(time cor 01);
swh ocean rms 01 ku:units = "m"

swh ocean rms 01 ku:
swh ocean rms 01 ku:long_name =
51gn1flcant wavehelght"'

FillValue = -2147483648;

"RMS of the averaged \'ocean\'

swh ocean rms 01 ku:scale factor = 0.001;
swh ocean rms 01 ku:coordinates = "lon 01 lat 01";

swh_ocean:rms:Ol_ku:comment =
Compression of high rate elements is preceded by a detection of
Only valid high-rate values are used to compute this element";

error estimate.
outliers.

3.3.79

"Ocean retracking significant waveheight

swh_sq_ocean_01_ku(time_cor_01)

int swh sq ocean 01 ku(time cor 01);

swh sq ocean 01 ku:
swh sq ocean 01 ku: |

units = "m"2";
FillValue = -2147483648;

swh sg ocean 01 ku:long name = "averaged \'ocean\' significant
waveheight squared";

swh sq ocean 01 ku:scale factor = 0.001;

swh sq ocean 01 ku:coordinates = "lon 01 lat 01";

swh sq ocean 01 ku:comment =
squared from the ocean retracker.

"1Hz average of significant waveheight
This value is averaged from the wvalid 20 hz

measurements to the 1 hz location given as the coordinates."

3.3.80

double time 20 ku

time_20_ku(time_20_ku)

(time 20 ku);

time 20 ku:units = "seconds since 2000-01-01 00:00:00.0";
time 20 ku:long name = “TAI time (sec. since 2000-01-01)";
time 20 ku:standard name = "time";
time 20 ku:calendar = "gregorian";
time 20 ku:comment = "TAI time counted in seconds since 2000-01-01
00:00:00."
3.3.81 time_cor_01(time_cor_01)

double time cor 0l (time cor 01);
time cor Ol:units = "seconds since 2000-01-01 00:00:00.0";
time cor 0l:long name = “TAI time (sec. since 2000-01-01)";
time cor Ol:standard name = "time";
time cor 0Ol:calendar = "gregorian";
time cor Ol:comment = "TAI Time counted in seconds since 2000-01-01

00:00:00. Time refers to the instant which the corrections are referred to. ";
3.3.82 wind_speed_alt_01_ku(time_cor_01)

short wind speed alt 01 ku(time cor 01);
wind speed alt 01 ku:units = "m/s";
wind speed alt 01 ku: FillValue = -32768s;
wind speed alt 01 ku:longﬁname = "1 Hz averaged altimeter wind speed" ;
w1nd_speed_alt_01_ku:standard_name = "wind speed";
wind speed alt 01 ku:scale factor = 0.01;
wind speed alt 01 ku:coordinates = "lon 01 lat 01";

time cor Ol:comment =
Time refers to the instant which the corrections are referred to.\t"

00:00:00.

’

"TAT time counted in seconds since 2000-01-01
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3.3.83 wind_speed_mod_u_01(time_cor_01)
short wind speed mod u 01 (time cor 01);
wind speed | mod u 01: FlllValue = -32768s;
w1nd_speed_mod_u_01 long_name = "U component of the model wind vector
1 Hz";
wind speed mod u 0l:units = "m/s";
wind speed mod u 0Ol:standard name = "wind speed";
wind speed mod u 0Ol:scale factor = 0.001;
wind speed mod u 0l:coordinates = "lon 01 lat O01";
wind speed mod u Ol:comment = "Computed at the altimeter time-tag from

the interpolation of 2 meteorological fields that surround the altimeter time-

tag.";

wind speed mod u O1:

Forecasting";

wind speed mod u O1:

institution = "ECMWE";

3.3.84 wind_speed_mod_v_01(time_cor_01)

short wind speed mod v 01 (time cor 01);

w1nd_speed_mod_v_01:

wind speed mod v O1:
1 Hz";

wind speed mod v 01:
wind speed mod v 01:
wind speed 1 mod v 01:
wind speed : mod v T 01:
w1nd_speed_mod_v_01:

source = "European Center for Medium Range Weather

FillValue = -32768s;
long name = "V component of the model wind vector
units = "m/s";
standard name = "wind speed";
scale factor = 0.001;
coordinates = "lon 01 lat 01";
comment = "Computed at the altimeter time-tag from

the interpolation of 2 meteorological fields that surround the altimeter time-

tag."

wind speed mod v 01:

Forecasting";

wind speed mod v 01:

institution = "ECMWE";

source = "European Center for Medium Range Weather
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4 LEVEL-21I FORMAT DESCRIPTION
4.1 LIST L2I OF VARIABLES

L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
time_cor_01(time_cor_01) S time Data Record Time
time (sec. since 2000-01-01) (MDSR Time Stamp)
time_20_ku (time_20_ku) S time
time (sec. since 2000-01-01)
space_3d(space_3d) count
space dimension
uso_cor_20_ku (time_20_ku) USO correction
USO correction factor
uso_cor_applied_20_ku(time_20_ku) m
uso correction (1-way range)
flag_instr_mode_op_20_ku (time_20_ku) Mode ID (instrument
mode id - identifies the siral instrument mode information)
measurement mode
flag_instr_mode_att_ctrl_20_ku Mode ID (instrument
(time_20_ku) mode information)
mode id - identifies the siral instrument
measurement mode
flag_instr_mode_flags_20_ku Mode ID (instrument
(time_20_ku) mode information)
mode id
seq_count_20_ku (time_20_ku) Source Sequence
source sequence counter Counter (from
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
telemetry)

flag_instr_conf_rx_in_use_20_ku Instrument Config

(time_20_ku)

reception chain in use

(including loop status)

flag_instr_conf_rx_bwdt_20_ku
(time_20_ku)

instrument bandwidth

Instrument Config

(including loop status)

flag_instr_conf_rx_trk_mode_20_ku
(time_20_ku)

instrument tracking mode

Instrument Config

(including loop status)

flag_instr_conf_rx_flags_20_ku
(time_20_ku)

instrument configuration flags

Instrument Config

(including loop status)

rec_count_20_ku (time_20_ku) count Surface Sample
Counter (record
counter)

lat_poca_20_ku (time_20_ku) degrees latitude Latitude of

latitude of the estimated echo location measurement in
WGS84

lon_poca_20_ku (time_20_ku) degrees longitude Longitude of

longitude of the estimated echo location measurement in
WGS84

alt_20_ku (time_20_ku) m height_above_ref Altitude of COG above

altitude of satellite

erence_ellipsoid

reference ellipsoid

(interpolated value)
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
orb_alt_rate_20_ku (time_20_ku) m/s Instantaneous altitude
orbital altitude rate rate derived from orbit
sat_vel_vec_20_ku m/s Satellite velocity
(time_20_ku,space_3d) vector[3] (in IERF)
satellite velocity vector
beam_dir_vec_20_ku m Real beam direction
(time_20_ku,space_3d) vector[3] (in CRF)
real beam vector
inter_base_vec_20_ku m Interferometer
(time_20_ku,space_3d) baseline vector[3] (in
Interferometer baseline vector CRF)
flag_instr_conf_rx_str_in_use_20_ku Star Tracker ID
(time_20_ku)
star tracker id
off_nadir_roll_angle_str_20_ku degrees Spacecraft Roll
(time_20_ku)
antenna bench roll angle
off_nadir_pitch_angle_str_20_ku degrees Spacecraft Pitch
(time_20_ku)
antenna bench pitch angle
off_nadir_yaw_angle_str_20_ku degrees Spacecraft Yaw
(time_20_ku)
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L2i Variables

Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
antenna bench yaw angle
flag_mcd_20_ku (time_20_ku) Measurement
quality flag Confidence Data
height_1_20_ku (time_20_ku) m height_above_ref Height of surface w.r.t.
altimeter height (retracker 1) erence_ellipsoid ellipsoid (retracker

1)
height_2_20_ku (time_20_ku) m height_above_ref Height of surface w.r.t.
altimeter height (retracker 2) erence_ellipsoid ellipsoid (retracker

2)
height_3_20_ku (time_20_ku) m height_above_ref Height of surface w.r.t.
altimeter height (retracker 3) erence_ellipsoid ellipsoid (retracker

3)
height_sea_ice_floe_20_ku(time_20_ku) m height_above_ref
surface height (sea-ice floe retracker) erence_ellipsoid
height_sea_ice_lead_20_ku(time_20_ku) m height_above_ref
surface height (sea-ice floe retracker) erence_ellipsoid
sig0_1_20_ku (time_20_ku) dB surface_backward Sigma-0 (retracker 1)
backscatter coefficient (retracker 1) s_scattering_coeff

icient_of_radar_w
ave
sig0_2_20_ku (time_20_ku) dB surface_backward Sigma-0 (retracker 2)
backscatter coefficient (retracker 2) s_scattering_coeff
icient_of_radar_w
ave

sig0_3_20_ku (time_20_ku) dB surface_backward Sigma-0 (retracker 3)
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
backscatter coefficient (retracker 3) s_scattering_coeff
icient_of_radar_w
ave
swh_ocean_20_ku (time_20_ku) m sea_surface_wave Significant Wave
significant waveheight _significant_heigh | Height
t

wind_speed_alt_20_ku (time_20_ku) m/s wind_speed Wind Speed
wind speed
peakiness_20_ku (time_20_ku) Peakiness
peakiness of waveforms
retracker_1_cor_20_ku (time_20_ku) m Retracker range
correction to range (retracker 1) correction  (retracker

1)
retracker_2_cor_20_ku (time_20_ku) m Retracker range
correction to range (retracker 2) correction  (retracker

2)
retracker_3_cor_20_ku (time_20_ku) m Retracker range
correction to range (retracker 3) correction  (retracker

3)
retracker_1_quality_20_ku (time_20_ku) Retracker 1 quality
quality metric (retracker 1) metric
retracker_2_quality_20_ku (time_20_ku) Retracker 2 quality
quality metric (retracker 2) metric
retracker_3_quality_20_ku (time_20_ku) Retracker 3 quality
quality metric (retracker 3) metric
retracker_output_3_20_ku (time_20_ku) Retracker output 3
retracker output 3

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2

a ' S ‘/ .:,/g Cryosat Ice netCDF L2 PFS

24 Doc. No.: C2-RS-ACS-ESL-5265
ADVANCED COMPUTER SYSTEMS . ¥ - I el 51

=B TV CRYOSAT ssue: '

M\ 'p@ | j Date: 14/07/2021
ClReintens ?Lo'E‘a('\ g Page: 72

L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field

long_name

retracker_output_4_20_ku (time_20_ku)

retracker output 4

Retracker output 4

retracker_output_5_20_ku (time_20_ku)

retracker output 5

Retracker output 5

retracker_output_6_20_ku (time_20_ku)

retracker output 6

Retracker output 6

retracker_output_7_20_ku (time_20_ku)

retracker output 7

Retracker output 7

retracker_output_8_20_ku (time_20_ku)

retracker output 8

Retracker output 8

retracker_output_9_20_ku (time_20_ku)

retracker output 9

Retracker output 3

retracker_output_10_20_ku
(time_20_ku)

retracker output 10

Retracker output 9

retracker_output_11_20_ku
(time_20_ku)

retracker output 11

Retracker output 10

retracker_output_12_20_ku
(time_20_ku)

retracker output 12

Retracker output 11

retracker_output_13_20_ku
(time_20_ku)

retracker output 13

Retracker output 12

retracker_output_14_20_ku
(time_20_ku)

Retracker output 13
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
retracker output 14

retracker_output_15_20_ku
(time_20_ku)

retracker output 15

Retracker output 14

retracker_output_16_20_ku
(time_20_ku)

retracker output 16

Retracker output 15

retracker_output_17_20_ku
(time_20_ku)

retracker output 17

Retracker output 16

retracker_output_18_20_ku
(time_20_ku)

retracker output 18

Retracker output 17

retracker_output_19_20_ku
(time_20_ku)

retracker output 19

Retracker output 18

retracker_output_20_20_ku
(time_20_ku)

retracker output 20

Retracker output 19

retracker_output_21_20_ku
(time_20_ku)

retracker output 21

Retracker output 20

retracker_output_22_20_ku
(time_20_ku)

retracker output 22

Retracker output 22

retracker_output_23_20_ku
(time_20_ku)

Retracker output 23
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
retracker output 23
across_track_angle_20_ku (time_20_ku) radian X-Track Angle
across track angle (interferometric angle
computed at Retrack
point)
across_track_angle_cor_20_ku radian X-Track Angle
(time_20_ku) Correction
across track angle correction
coherence_20_ku (time_20_ku) Coherence (at Retrack
coherence point)
freeboard_20_ku (time_20_ku) m sea_ice_freeboard Freeboard
sea-ice freeboard
ssha_20_ku (time_20_ku) m Surface Height
sea-surface height anomaly Anomaly
ssha_interp_20_ku (time_20_ku) m Interpolated Sea
interpolated sea-surface height anomaly Surface Height
Anomaly
ssha_interp_rms_20_ku (time_20_ku) m Interpolation error for
SSHA interpolation error Ocean Height
ssha_interp_numval_fwd_20_ku count Number of
(time_20_ku) interpolation points
number of forward SSHA interpolation used forward
points
ssha_interp_numval_back_20_ku count Number of
(time_20_ku) interpolation points
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L2i Variables

Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
number of backward SSHA interpolation used backward
points
ssha_interp_time_fwd_20_ku S Radius of interpolation
(time_20_ku) -forward (in time)
forward timespan of SSHA interpolation
points
ssha_interp_time_back_20_ku s Radius of interpolation
(time_20_ku) -backward (in time)
backward timespan of SSHA interpolation
points
flag_ssha_interp_20_ku (time_20_ku) Interpolation error flag
SSHA interpolation error flag
flag_quality_20_ku (time_20_ku) Measurement Quality
quality flag Flags
flag_retracker_20_ku (time_20_ku) Retracker Flags
retracker flag
flag_height_20_ku (time_20_ku) Height Status Flags
height status flag
flag_freeboard_20_ku (time_20_ku) SAR Freeboard Status
freeboard flag Flags
sea_ice_concentration_20_ku percent sea_ice_area_frac Ice concentration
(time_20_ku) tion parameter
sea ice area fraction
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
snow_depth_20_ku (time_20_ku) m surface_snow_thic | spnow Depth
snow depth kness
snow_density_20_ku (time_20_ku) kg/m~3 snow_density Snow Density

snow density

flag_surf_type_class_20_ku
(time_20_ku)

discriminated surface type

Discriminator result

(enumerated type)

sarin_output_1_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 1 Parameter 1=total
power
sarin_output_2_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 2 Parameter 2=max
power
sarin_output_3_20_ku (time_20_ku) SIN Discriminator

sarin discriminator output 3

Parameter 3=mean - sl

44 power

sarin_output_4_20_ku (time_20_ku)

sarin discriminator output 4

SIN Discriminator

4=bin of max power

sarin_output_5_20_ku (time_20_ku)

sarin discriminator output 5

SIN Discriminator
5=bin of half max

power
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
sarin_output_6_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 6 6=max Coherence
sarin_output_7_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 7 7=bin of max
Coherence
sarin_output_8_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 8 8=first power bin
sarin_output_9_20_ku (time_20_ku) SIN Discriminator
sarin discriminator output 9 9=last power bin
sarin_output_10_20_ku (time_20_ku) SIN Discriminator 10 -
sarin discriminator output 10 reserved
flag_disc_stat_20_ku (time_20_ku) Discriminator status
discrimination status flag flag
offset_attitude_20_ku (time_20_ku) radian Slope model correction
echo azimuth attitude
offset_azimuth_20_ku (time_20_ku) radian Slope model correction
echo attitude azimuth
slope_dop_cor_20_ku (time_20_ku) m Slope Doppler
Slope Doppler correction to altimeter
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
range Correction
lat_20_ku (time_20_ku) degrees latitude Uncorrected Latitude
latitude
lon_20_ku (time_20_ku) degrees longitude Uncorrected Longitude

longitude

flag_sarin_ambiguity_warning_20_ku
(time_20_ku)

ambiguity warning flag

Ambiguity indicator

mean_sea_surface_sea_ice_20_ku m sea_surface_heig MSS from model
(time_20_ku) ht_above_referen
mean sea surface height above reference ce_ellipsoid
ellipsoid
geoid_20_ku (time_20_ku) m geoid_height_abo | Geoid from model
geoid height ve_reference_ellip

soid
odle_20_ku(time_20_ku) m Ocean Depth / Land
ocean depth/land elevation Elevation from model
dem_height_20_ku(time_20_ku) m DEM elevation
height of DEM (interpolated)

dem_identifier_20_ku (time_20_ku)
ID of DEM

DEM identifier (used in
SIN mode)
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L2i Variables

Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
mod_dry_tropo_cor_01(time_cor_01) m altimeter_range_c Dry Tropospheric
dry tropospheric correction orrection_due_to_ | Correction

dry_troposphere
mod_wet_tropo_cor_01(time_cor_01) m altimeter_range_c Wet Tropospheric
wet tropospheric correction orrection_due_to_ | Correction

wet_troposphere
inv_bar_cor_01(time_cor_01) m sea surface heig Inverse Barometric
inverse barometric correction ht correction due | Correction

to air _pressure

at low frequency
hf_fluct_total_cor_01(time_cor_01) m sea_surface_heig Dynamic Atmospheric
dynamic atmosphere correction ht_correction_due | Correction (DAC

_to_air_pressure_ from Mog2D)

and_wind_at_high

_frequency
ind_first_meas_20hz_01(time_cor_01) count
index of the first 20Hz measurement: 1
Hz
ind_meas_1hz_20_ku(time_20_ku) count
index of the 1Hz measurement: 20 Hz ku
band
iono_cor_gim_01(time_cor_01) m altimeter_range_c GIM Ionospheric
GIM ionospheric correction orrection_due_to_ | Correction
ionosphere

iono_cor_01(time_cor_01) m altimeter_range_c Model Ionospheric

orrection_due_to_
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L2i Variables

Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
model ionospheric correction ionosphere Correction
ocean_tide_01(time_cor_01) m Elastic Ocean Tide
elastic ocean tide
ocean_tide_eq_01(time_cor_01) m sea_surface_heig Long Period Ocean
long-period ocean tide ht_amplitude_due | Tide

_to_equilibrium_o

cean_tide
load_tide_01(time_cor_01) m Ocean Loading Tide
ocean loading tide
solid_earth_tide_01(time_cor_01) m sea_surface_heig Solid Earth Tide
solid earth tide ht_amplitude_due
_to_earth_tide
pole_tide_01(time_cor_01) m sea_surface_heig Geocentric Polar Tide
geocentric pole tide ht_amplitude_due
_to_pole_tide

range_1_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 1)
range_2_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 2)
range_3_20_ku(time_20_ku) m altimeter_range
range to surface (retracker 3)
surf_type_20_ku (time_20_ku) Surface type flag
surface type from mask
flag_cor_status_20_ku (time_20_ku) Correction status flags
corrections status flags
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
flag_cor_err_20_ku (time_20_ku) Correction error flags
corrections error flags
sea_state_bias_20_ku (time_20_ku) m Sea State Bias (EM
sea state bias correction Bias)
dop_cor_20_ku (time_20_ku) m Doppler range
Doppler correction to altimeter range correction (inc slope)
instr_cor_range_tx_rx_20_ku m Instrument Range
(time_20_ku) Correction, t-r antenna
range calibration correction TxRx chain
instr_cor_range_rx_20_ku (time_20_ku) m Instrument Range
range calibration correction Rx chain Correction, r only mm
antenna
instr_corr_gain_tx_rx_20_ku dB Instrument  Sigma-0
(time_20_ku) correction, t-r antenna
gain calibration correction TxRx chain
instr_cor_gain_rx_20_ku (time_20) _ku dB Instrument  Sigma-0
gain calibration correction Rx chain correction, r  only
antenna
instr_int_ph_cor_20_ku (time_20_ku) radian Internal Phase
internal phase calibration correction TxRx Correction
chain
instr_ext_ph_cor_20_ku (time_20_ku) radian External Phase

©-Advanced Computer Systems — 2016




Instrument Processing Facility L2

a C S ‘i‘/é}:? Cryosat Ice netCDF L2 PFS
ADVANSE;EQEE@{IT ?YSTEMS . '-;CRY&A . IDS(;E.eI:\Io.: EZI—RS—ACS-ESL-5265
f% _ #3 gy@@ ~' jﬁ s~_— Eaa;z :: é;l/m/zozz

L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
external phase correction TxRx chain Correction
ph_slope_cor_20_ku (time_20_ku) radian Phase Slope Correction
phase slope TxRx chain
noise_power_20_ku (time_20_ku) dB Noise power
noise floor measurement
dop_angle_start_20_ku(time_20_ku) rad
doppler angle start
(Fillvalue in LRM case)
dop_angle_stop_20_ku(time_20_ku) rad
doppler angle stop
(Fillvalue in LRM case)
look_angle_start_20_ku(time_20_ku) rad
look angle start
(FillValue in LRM case)
look_angle_stop_20_ku(time_20_ku) rad
look angle stop
(FillValue in LRM case)
stack_std_20_ku (time_20_ku) count Beam behaviour
Gaussian power fitting: std wrt beam parameter
number
(Fillvalue in LRM case)
stack_centre_20_ku (time_20_ku) count
gaussian power fitting: center wrt beam
number
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L2i Variables

Variable Name (dim1,...,dim N)

long_name

units

Standard_name EE Field

(Fillvalue in LRM case)

stack_scaled_amplitude_20_ku(time_20_
ku)

gaussian power fitting: amplitude

(FillValue in LRM case)

Stack_skewness_20_ku(time_20_ku)

gaussian power fitting: skewness wrt

beam number

(Fillvalue in LRM case)

count

stack_kurtosis_20_ku(time_20_ku)

gaussian power fitting: kurtosis wrt beam

number

(Fillvalue in LRM case)

count

stack_std_angle_20_ku(time_20_ku)

gaussian power fitting: std wrt boresight

angle

(FillValue in LRM case)

rad

stack_centre_angle_20_ku(time_20_ku)

gaussian power fitting: center wrt

boresight angle number

(Fillvalue in LRM case)

rad

stack_centre_look_angle_20_ku(time_20
_ku)
gaussian power fitting.: center wrt look

angle

rad

stack_gaussian_fitting_residuals_20_ku(t
ime_20_ku)

dbW
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L2i Variables
Variable Name (diml,...,dim N) units Standard_name EE Field
long_name
gaussian power fitting: residuals fitting
stack_number_after_weighting_20_ku(ti count Beam behaviour
me_20_ku) parameter
number of contributing beams in the
stack after weighting
(Fillvalue in LRM case)
stack_number_before_weighting_20_ku( count Beam behaviour
time_20_ku) parameter
number of contributing beams in the
stack after weighting
(FillValue in LRM case)
stack_peakiness_20_ku(time_20_ku) count
gaussian power fitting: peakiness wrt
beam number
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4.2 L2I CDL DUMP
4.2.1 across_track_angle_20_ku(time_20_ku)
int across_track angle 20 ku (time 20 ku);
across_track angle 20 ku:units = "rad";
across_track angle 20 ku: FillValue = -2147483648;
across_track angle 20 ku:long name = "across track angle";
across_track angle 20 ku:scale factor = le-6;
across_track angle 20 ku:coordinates = "lon 20 ku lat 20 ku ";

across_track angle 20 ku:

comment =

"The across track angle between the

nadir vector and the vector from the satellite to the point of closest approach

computed from the phase measurement in SARin mode.

"o,
’

Unused in LRM and SAR modes.

4.2.2 across_track_angle_cor_20_ku(time_20_ku)

int across_ track angle cor 20 ku(time 20 ku);

across_track angle cor 20 ku:
across track angle cor 20 ku:
across_track angle cor 20 ku:

correction";

across_track angle cor 20 ku:
across track angle cor 20 ku:
across_track angle cor 20 ku:
angle between the nadir vector and the vector from the satellite

units = "rad";

FillValue = -2147483648;

long name = "across track angle
scale factor = le-6;

coordinates = "lon 20 ku lat 20 ku ";
comment = "The applied to the across track
to the point

of closest approach computed from the phase measurement in SARin mode. Unused
in LRM and SAR modes."
4.2.3 alt_20_ku(time_20_ku)
int alt 20 ku (time 20 ku);
alt 20 ku:units = "m";
alt_ZO_ku:_FillValue = -2147483648;
alt 20 ku:long name = "altitude of CoM satellite above reference
ellipsoid ";
alt 20 ku:standard name = "height above reference ellipsoid";
alt 20 ku:scale factor = 0.001;
alt 20 ku:coordinates = "lon 20 ku lat 20 ku ";
alt 20 ku:comment = "Altitude of satellite CoM above reference
ellipsoid (WGS84).";
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4.2.4 beam_dir_vec_20_ku(time_20_ku,space_3d)
int beam dir vec 20 ku (time 20 ku,space 3d ku);
beam dir vec 20 ku:units = "m";
beam dir vec 20 ku: FillValue = -2147483648;
beam dir vec 20 ku:long name = "real beam direction vector in crf";
beam dir vec 20 ku:scale factor = 1.0e-6;
beam dir vec 20 ku:coordinates = "lon 20 ku lat 20 ku ";
beam dir vec 20 ku:comment = "Real beam direction vector described in
the CryoSat Reference Frame. The 3 components are given according to
the'space 3d' dimension: [1] x, [2] y, [3] z.";
4.2.5 coherence_20_ku(time_20_ku)
int coherence 20 ku(time 20 ku);
coherence 20 ku: FillValue = -2147483648;
coherence_20_ku long_name = "coherence";
coherence 20 ku:scale factor = 0.001;
coherence 20 ku:coordinates = "lon 20 ku lat 20 ku ";

"The coherence of the SARin echoes at the
coherence waveforms 1in the Llb
high resolution,

sampled from the
is a fully-calibrated,

is
waveform

multilooked coherence computed from the complex echoes on the two receiving
channels.Unused in LRM and SAR modes."

4.2.6 dem_height_

20_ku(time_20_ku)

int dem height 20 ku(time 20 ku);

dem height 20 ku:
dem height 20 ku:
dem height 20 ku:
dem height 20 ku:
dem_helght_20_ku:
dem height 20 ku:
dem height 20 ku:
dem height 20 ku:
Unused in LRM and SAR modes.
and Jennifer A.

SARin ambiguity check.
Jose Luis Gomez-Dans,

units = "m";

FillValue = -2147483648;
long_name = "height of DEM";
scale factor = 0.001;

coordinates "lon poca 20 ku lat poca 20 ku";

source = "Bamber and GIMP";

institution = "UCL";

comment "Height value extracted from DEM used for

See Bamber, Jonathan L.,
Antarctic 1 km Digital

Griggs. 2009.

Elevation Model (DEM) from Combined ERS-1 Radar and ICESat Laser Satellite
Altimetry. Boulder, Colorado USA: National Snow and Ice Data Center and Howat
I.M., A. Negrete and B.E. Smith, 2014, The Greenland Ice Mapping Project (GIMP)
land classification and surface elevation datasets, The Cryosphere, 8, 1509-
1518, doi:10.5194/tc-8-1509-2014."
4.2.7 dem_identifier_20_ku(time_20_ku)
byte dem identifier 20 ku (time 20 ku);

dem identifier 20 ku: FillValue = -128b;

dem identifier 20 ku:long name = "ID of DEM";

dem identifier 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku";

dem:identifier:ZO:ku:comment
[dem height 20 ku].

the value present in

"ID of the DEM interpolated to supply
Unused in LRM and SAR modes.";
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4.2.8 dop_angle_start_20_ku(time_20_ku)

int dop_angle start 20 ku(time 20 ku);

dop angle start 20 ku:units = "rad";
dop angle start 20 ku: FillValue = -2147483648;
dop angle start 20 ku:long name = "doppler angle start";

dop_angle start 20 ku:scale factor = 1.e-07;
dop angle start 20 ku:add offset = 0.;
dop_angle start 20 ku:comment = "Value of Doppler Angle for the
first single look echo in the stack. It is the angle between: perpendicular to
the velocity vector and the direction satellite - surface location. The Doppler
angle depends on velocity vector and on geometry."

4.2.9 ;dop_angle_stop_20_ku(time_20_ku)

int dop_angle stop 20 ku(time 20 ku);

dop angle stop 20 ku:units = "rad";
dop_angle stop 20 ku: ~FillValue = -2147483648;
dop_angle stop 20 ku:long_name = "doppler angle stop";

dop angle stop 20 ku:scale factor = 1.e-07;
dop angle stop 20 ku:add offset = 0.;

dop angle stop 20 ku:comment = "Value of Doppler Angle for the last
single look echo in the stack. It is the angle between: perpendicular to the
velocity vector and the direction satellite - surface location. The Doppler

angle depends on velocity vector and on geometry." ;
4.2.10 dop_cor_20_ku(time_20_ku)

int dop cor 20 ku(time 20 ku);

dop cor 20 ku:units = "m";
dop cor 20 ku: FillValue = -2147483648;
dop cor 20 ku:long name = "doppler range correction ";

dop:cor:20:ku:add_offset = 0;

dop cor 20 ku:scale factor = 0.001;

dop cor 20 ku:coordinates = "lon 20 ku lat 20 ku ";

dop_cor 20 ku:comment = "This is the Doppler range correction due to
the satellite altitude rate. It 1is computed for the component of satellite
velocity in the nadir direction. Correction applied to the window delay during
the L1 processing, therefore height estimates at L2 include this correction."

4.2.11 echo_numval_20_ku (time_20_ku)

short echo numval 20 ku(time 20 ku) ;

echo numval 20 ku: FillValue = -32768s ;

echo numval 20 ku:comment = "For LRM is the number of echoes averaged
to compute the corresponding L1B 20Hz power waveform. For SAR/SARin is the
number of single look echoes in the Surface Sample Stack that have been
multilooked to compute the corresponding L1B 20Hz power waveform. This variable
includes only one receiving channel however, in SARin, single looks from both
channels are averaged in order to reduce the SNR." ;

echo numval 20 ku:coordinates = "lon 20 ku lat 20 ku"

echo numval 20 ku:long name = "count of echoes or beams averaged" ;
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echo numval 20 ku:units = "count"

4.2.12

int flag cor err 20 ku(time 20 ku);
flag cor err 20 ku: FillValue
flag cor err 20 ku:long name
flag cor err 20 ku:coordinates
flag cor err 20 ku:flag masks

4096, 8192, 16384, 32768, 65536,

2048,

131072,

flag_cor_err_20_ku(time_20_ku)

-2147483648;
"corrections error flags";
"lon 20 ku lat 20 ku";

1, 2,4,8,16,32,64,128,256,512,1024,

262144, 524288, 1048576, 2097152;

flag cor err 20 ku:flag meanings "surface type error
pole tide error solid earth error load tide error ocean tide equil error
ocean_tide error iono model error iono _gim error hf fluctuations error
inv_bar error model wet error model dry error ssb model error slope model error
dem error odle error geoid error mss_error snow density error snow depth error
ice conc_error ice type error"

flag cor err 20 ku:comment "Correction error flag. This flag shows,
for corrections algorithms that have been called only (see
[flag cor status 20 ku]), whether the correction models returned an error."

4.2.13 flag_cor_status_20_ku(time_20_ku)

int flag cor status 20 ku(time 20 ku);

flag cor status 20 ku: FillValue = -2147483648;

flag cor status 20 ku:long name = "corrections status flags";

flag cor status 20 ku:coordinates = "lon 20 ku lat 20 ku";

flag cor status 20 ku:flag masks = 1,2,4,8,16,32,64,128,256,512,1024,
2048, 4096, 8192, 16384, 32768, 65536, 131072, 262144, 524288, 1048576, 2097152;

= "surface type called
ocean_tide equil called
hf fluctuations called

ssb model called

mss called

flag cor status 20 ku:flag meanings

pole tide called solid earth called 1load tide called

ocean tide called iono model called iono gim called

inv_bar called model wet called model dry called
slope model called dem called odle called geoid called

snow_density called snow depth called ice conc called ice type called"

flag cor status 20 ku:comment "Correction status flag. This flag shows which

correction algorithms have been called. This 1is used to determine which
auxiliary datasets should be listed as reference datasets."
4.2.14 flag_disc_stat_20_ku (time_20_ku)
int flag disc stat 20 ku(time 20 ku);
flag disc _stat 20 ku: FillValue = -2147483648;
flag disc stat 20 ku:long_name = "discrimination status flag";
flag disc_stat 20 ku:coordinates = "lon 20 ku lat 20 ku";
flag_dlsc_stat_ZO_ku:flag_masks =1, 2, 4, 8, 1le, 32, 64, 128, 256,
512, 1024, 2048, 4096, 8192, 16384, 32768,
65536;
flag disc _stat 20 ku:flag meanings = "multiple match no_match

sar wf too wide sar snr_low
sar unreliable ice conc

sar unavailable ice conc

sar bad bb sar low_power
sar low pk sar high pk
sin:higﬁ_pk sin_lgw_poaer
sin low pk sin _high noise
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sin bad le sin low var
disgrimznation_fail"; -
flag disc stat 20 ku:comment = "Discriminator status flags. These flags

are raised to provide low-level detail on why individual waveforms were
rejected for processing. Unused in LRM mode."

’

4.2.15 flag_freeboard_20_ku(time_20_ku)

int flag freeboard 20 ku (time 20 ku);

flag freeboard 20 ku: FillValue = -2147483648;

flag freeboard 20 ku:long name = "freeboard flag";

flag freeboard 20 ku:coordinates = "lon 20 ku lat 20 ku ";

flag freeboard 20 ku:flag masks =1, 2, 4, 8 ;

flag freeboard 20 ku:flag meanings = "in south in north unreliable
unavailable";

flag freeboard 20 ku:comment = "SAR freeboard status flags indicate

availability and reliability of the freeboard measurement. The measurement 1is
unavailable if any step in the processing fails. The measurement is unreliable
if extapolation has to be used to determine the sea-surface height anomaly.
Unused in LRM mode."

4.2.16 flag_height_20_ku(time_20_ku)

int flag height 20 ku (time 20 ku);
flag height 20 ku: FillValue = -2147483648;
flag height 20 ku:long name = "height status flag";
flag height 20 ku:coordinates = "lon 20 ku lat 20 ku";
flag height 20 ku:flag masks = 1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096, 8192, 16384, 32768, 65536, 131072, 262144, 524288, 1048576,
2097152, 4194304, 8388608, 16777216, 33554432, 67108864, 134217728, 268435456,
536870912;
flag height 20 ku:flag meanings = "correction failure
ssb_applied
sarin bad velocity
sarin _out of range
sarin bad baseline
lrm_slope_model_lnvalid
lrm slope model applied
sarin ice bias applied
sarin ocean bias applied
sar ice bias applied
sar ocean bias applied
lrm ice bias applied
lrm ocean bias applied
lrm retracker applied
sarin retracker applied
sar retracker applied
window offset applied
slope doppler applied
pole tide applied
solid earth applied
load tide applied
ocean_tide equil applied
ocean_tide applied
iono model applied
iono _gim applied
hf fluctuations applied
inv_bar applied
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model wet applied
model dry applied
doppler applied
internal cal applied";"

flag height 20 ku:comment = "Height status flags show which corrections have
been applied to the  height fields [height 1 20 ku] [height 2 20 ku]
[height 3 20 ku]. Flags which are mode dependent incorporate the name of the

mode to which they apply.";

4.2.17 height_sea_ice_floe_20_ku (time_20_ku)

int height sea ice floe 20 ku(time 20 ku) ;

height sea ice floe 20 ku:units = "m" ;

height sea ice floe 20 ku: FillValue = -2147483648 ;

height sea ice floe 20 ku:long name = "surface height (sea-ice floe
retracker)"

height sea ice floe 20 ku:standard name =
"height above reference ellipsoid"

height sea ice floe 20 ku:scale factor = 0.001 ;

height sea ice floe 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku"

height sea ice floe 20 ku:comment = "Measured height of the surface
above the reference ellipsoid (WGS84) at the coordinate location
[lon poca 20 ku] [lat poca 20 ku]. All instrumental [instr cor range rx 20 ku]

and appropriate geophysical corrections included (see [flag cor applied 20 ku]

for the set of corrections applied), and system bias. Only filled if the sea-
ice floe retracker ran. This retracker 1is run over all surfaces not
discriminated as a sea-ice lead, not just over sea-ice floes. In SAR mode over
sea ice floes, includes a correction for ©pulse delay due to snow
[snow depth cor 20 ku]. " ;
4.2.18 height_sea_ice_lead_20_ku (time_20_ku)
int height sea ice lead 20 ku(time 20 ku) ;

height sea ice lead 20 ku: FillValue = -2147483648 ;

height sea ice lead 20 ku:comment = "Measured height of the surface
above the reference ellipsoid (WGS84) at the coordinate location
[lon poca 20 ku] [lat poca 20 ku]. All instrumental [instr cor range rx 20 ku]
and appropriate geophysical corrections included (see [flag cor applied 20 ku]
for the set of corrections applied), and system bias. Only filled if the sea-
ice lead retracker ran." ;

height sea ice lead 20 ku:coordinates = "lon poca 20 ku lat poca 20 ku"

height sea ice lead 20 ku:long name = '"surface height (sea-ice floe
retracker)"

height sea ice lead 20 ku:scale factor = 0.001 ;
height sea ice lead 20 ku:standard name

"height above reference ellipsoid"
height sea ice lead 20 ku:units = "m" ;

4.2.19 flag_instr_conf_rx_bwdt_20_ku(time_20_ku)

byte flag instr conf rx bwdt 20 ku (time 20 ku);
flag instr conf rx bwdt 20 ku: FillValue = -128b;
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flag instr conf rx bwdt 20 ku:long name = "instrument acquisition
band";
flag instr conf rx bwdt 20 ku:flag values = 0b, 1lb, 2b;
flag instr conf rx bwdt 20 ku:flag meanings = "Unknown 320 MHz 40 MHz";
flag instr conf rx bwdt 20 ku:comment =  "This flag contains the
instrument acquisition band of the SIRAL instrument."
4.2.20 flag_instr_conf_rx_flags_20(time_20_ku)
byte flag instr conf rx flags 20 ku (time 20 ku);
flag instr conf rx flags 20 ku:long name = "instrument configuration
flag";

flag instr conf rx flags 20 ku:flag masks = -128b, 64b, 32b, 1l6b, 8b,

4b, 2b, 1lb;

flag instr conf rx flags 20 ku:flag meanings =

external cal open_ loop loss of echo
rx band attenuated cycle report error";

flag instr conf rx flags 20 ku:comment =

of the SIRAL instrument acquisition."

"siral redundant

real time error echo_saturation

"This flag contains the status

byte flag instr conf rx flags 20 ku(time 20 ku);

flag instr conf rx flags 20 ku:long name =

flags."

4.2.21

byte flag instr conf rx in use 20 ku
flag instr conf rx in use 20 ku:
flag instr conf rx in use 20 ku:

flag instr conf rx in use 20 ku:
flag instr conf rx in use 20 ku:
flag instr conf rx in use 20 ku:

(time
_Fillvalue =
long name =

"instrument configuration

flag_instr_conf_rx_in_use_20_ku(time_20_ku)

20 ku);
-128b;
“instrument receive channel

flag values = 0b, 1b, 2b, 3b;
flag meanings = "unknown Rxl Rx2 Both";
comment = "This flag contains the

instrument receive channel in use in the SIRAL instrument."

4.2.22 flag_instr_conf_rx_str_in

_use_20_ku(time_20_ku)

byte flag instr conf rx str in use 20 ku(time 20 ku);

flag instr conf rx str in use 20 ku:
flag instr conf rx str in use 20 ku:
flag instr conf rx str in use 20 ku:
flag_lnstr_conf_rx_str_ln_use_ZO_ku:

tracker 1 tracker 2 tracker 3 attref file";

flag instr conf rx str in use 20 ku:

lat 20 ku";

flag instr conf rx str in use 20 ku:

identification flag showing the source of
Tracker data used. 1:
2 wused. 3: Data from Star Tracker
selected on board by AOCS used.";

4.2.23

byte flag instr conf rx trk mode 20 ku
flag instr conf rx trk mode 20 ku:

flag";

flag instr conf rx trk mode 20 ku:flag values =

Data from Star Tracker 1 used. 2:
3 used. 4:

FillValue = -128b;
long_name = "star tracker id";
flag values = 0b, 1b, 2b, 3b, 4b;

flag meanings = "no star tracker

coordinates = "lon 20 ku
comment = "Star tracker
the platform pointing. 0: No Star

Data from Star Tracker
Data from the Star Tracker

flag_instr_conf_rx_trk_mode_20_ku(time_20_ku)

(time 20 ku);
. _Fillvalue =
flag instr conf rx trk mode 20 ku:long name =

-128b;
"Instrument configuration

0b, 1b, 2b, 3b;
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flag instr conf rx trk mode 20 ku:flag meanings = "Unknown LRM SAR
SARIN";
flag instr conf rx trk mode 20 ku:comment = "This flag indicates the
tracking mode of the SIRAL instrument."
4.2.24 flag_instr_mode_att_ctrl_20_ku(time_20_ku)
byte flag instr mode att ctrl 20 ku(time 20 ku);
flag instr mode att ctrl 20 ku: FillValue = -128b;
flag instr mode att ctrl 20 ku:long name = “platform attitude control
mode ";
flag instr mode att ctrl 20 ku:flag values = Ob, 1lb, 2b;
flag instr mode att ctrl 20 ku:flag meanings = "unknown
local normal pointing yaw steering";
flag instr mode att ctrl 20 ku:coordinates = "lon 20 ku lat 20 ku";
flag instr mode att ctrl 20 ku:comment = "Platform attitude control
mode from instrument configuration bits in LO."
4.2.25 flag_instr_mode_flags_20_ku (time_20_ku)
byte flag instr mode flags 20 ku(time 20 ku);
flag instr mode flags 20 ku: FillValue = -128b;
flag instr mode flags 20 ku:long name = “SARin sub-mode flags ";
flag instr mode flags 20 ku:coordinates = "lon 20 ku lat 20 ku";
flag instr mode flags 20 ku:flag masks = 2b, 1b;
flag instr mode flags 20 ku:flag meanings = “SARIN degraded case
CAL4 packet detection ";
flag instr mode flags 20 ku:comment = "Flags related to sub-modes of
SARin mode from instrument configuration bits in LO."™;
4.2.26 flag_instr_mode_op_20_ku(time_20_ku)
byte flag instr mode op 20 ku(time 20 ku);
flag instr mode op 20 ku: FillValue = -128b;
flag instr mode op 20 ku:long name = "measurement mode";
flag instr mode op 20 ku:flag values = 1lb, 2b, 3b;
flag instr mode op 20 ku:flag meanings = "lrm sar sarin";
flag instr mode op 20 ku:coordinates = "lon 20 ku lat 20 ku";
flag instr mode op 20 ku:comment = "Instrument measurement mode derived

from configuration bits in LO.";
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4.2.27

int flag mcd 20 ku(time 20 ku);

flag mcd 20 ku:
flag mcd 20 ku:
flag mcd 20 ku:
flag mcd 20 ku:

flag mcd 20 ku:

flag med 20 ku:comment
MCD flags indicate problems when set.
non-nominal conditions were detected.
the most-significant bit i.e.

_Fillvalue =

long name
coordinates
flag masks

flag meanings

"Measurement confidence flags.

block

flag_mcd_20_ku(time_20_ku)

-1;
measurement confidence flags";
"lon 20 ku lat 20 ku";
-2147483648, 1073741824,
268435456, 134217728,
33554432, 16777216, 8388608,
2097152, 1048576, 524288,
131072, 65536, 32768, 16384, 8192,
4096, 2048, 128, 64, 32, 16, 8, 1;
= "block degraded blank block
datation degraded orbit prop error
orbit file change orbit gap
echo saturated other echo error
sarin rxl error sarin rx2 error
window delay error agc_error
call missing call default
doris_uso missing ccall default
trk echo error echo rxl error
echo rx2 error npm error
azimuth cal missing
phase pert cor missing cal2 missing
cal2 default power scale error
attitude cor missing
phase pert cor default";
Generally the
If the whole MCD is 0 then no problems or
Serious errors are indicated by setting
in which case the block must not

536870912,
67108864,
4194304,
262144,

degraded,

be processed. Other error settings can be regarded as warnings.";
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4.2.28 flag_quality_20_ku(time_20_ku)
int flag quality 20 ku (time 20 ku);
flag quality 20 ku: FillValue = -2147483648;
flag quality 20 ku:long name = "quality flag";
flag quality 20 ku:coordinates = "lon 20 ku lat 20 ku ";
flag quality 20 ku:flag masks = 1, 2, 4, 8, 16 32 64, 128, 256, 512,
1024, 2048, 4096;
flag quality 20 ku:flag meanings = "swh error
alt wind error
maths error
coherence error
xtrack angle error
echo shape error
peakiness error
sig0 3 error
sig0 2 error
sig0 1 error
height 3 error
height 2 error
height 1 error";
flag quality 20 ku:comment = "Indicates whether any of the measured
values are in error."
4.2.29 flag_retracker_20_ku(time_20_ku)
int flag retracker 20 ku(time 20 ku) ;
flag retracker 20 ku: FillValue = -2147483648 ;
flag retracker 20 ku:long name = "retracker flag"
flag retracker 20 ku:coordinates = "lon 20 ku lat 20 ku"
flag retracker 20 ku:flag masks = 1, 2, 4, 8, 16, 32, 64, 128, 256,
512, 1024, 2048, 4096, 8192, 16384, 32768, 65536, 131072 ;

flag retracker 20 ku:
poor phase fit
sarin interp fail

retracker 1 fail
sarin low coherence

flag meanings = "retracker 3 fail retracker 2 fail
poor power fit fdm ocog fail fit failed
abnormal bb param out of range

bad lgading edge low variance high noise high peakiness low peakiness low_power

sea ice retracker fail"
flag retracker 20 ku:
the retracker algorlthms,

and waveform quality checking results,

errors from
in each mode.

comment = "Retracker flags indicate

Mode specific flags incorporate the name of the mode." ;
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4.2.30 flag_sarin_ambiguity_warning_20_ku(time_20_ku)

byte flag sarin ambiguity warning 20 ku (time 20 ku);

flag sarin ambiguity warning 20 ku: FillValue = -128b;

flag sarin ambiguity warning 20 ku:long name = "ambiguity warning
flag";

flag sarin ambiguity warning 20 ku:flag values = 0b, 1lb, 2b;

flag sarin ambiguity warning 20 ku:flag meanings = "no warning warning
not checked";

flag sarin ambiguity warning 20 ku:coordinates = "lon 20 ku lat 20 ku

flag sarin ambiguity warning 20 ku:comment = "Flag indicating if the

height measurement may be affected by positional ambiguity due to phase
wrapping. Used in SARin, Unused in LRM and SAR modes."

4.2.31 flag_sea_ice_type_20_ku(time_20_ku)

byte flag sea ice type 20 ku(time 20 ku) ;

flag sea ice type 20 ku: FillValue = -128b ;

flag sea ice type 20 ku:comment = "Flag indicating sea ice type. Unused
in LRM mode." ;

flag sea ice type 20 ku:coordinates = "lon 20 ku lat 20 ku"

flag sea ice type 20 ku:flag masks = 1lb, 2b, 3b, 4b ;

flag sea ice type 20 ku:flag meanings = "open water first year ice
multi year ice ambiguous" ;

flag sea ice type 20 ku:institution = "EUMETSAT OSI SAF"

flag sea ice type 20 ku:long name = "sea ice type flag"

flag sea ice type 20 ku:source = "0OSI SAF Sea Ice Edge and Type

Product" ;

4.2.32 flag_ssha_interp_20_ku(time_20_ku)

byte flag ssha interp 20 ku(time 20 ku);

flag ssha interp 20 ku: FillValue = -128b;

flag ssha interp 20 ku:long name = "SSHA interpolation error flag";

flag ssha interp 20 ku:coordinates = "lon 20 ku lat 20 ku";

flag ssha interp 20 _ku:flag masks = 1b, 2b 3b;

flag ssha interp 20 ku:flag meanings = "no values extrapolation
unreliable";

flag ssha interp 20 ku:comment = "Flag indicating if an error occurred

during interpolation, due to a lack of values to interpolate. SSHA and freeboard
results will be unreliable. Unused in LRM mode."

4.2.33 flag_surf_type_class_20_ku(time_20_ku)

short flag surf type class 20 ku(time 20 ku) ;

flag surf type class 20 ku: FillValue = -32768s ;

flag surf type class 20 ku:long name = "discriminated surface type" ;

flag surf type class 20 ku:flag mask = 1ls, 2s, 4s, 8s, 1l6s, 32s, 64s,
128s, 256s ;

flag surf type class 20 ku:flag meanings = "lrm undefined 1lrm ocean
lrm land ice sarin undefined sarin valid sar undefined sar ocean sar sea ice
sar lead" ;

flag surf type class 20 ku:coordinates = "lon 20 ku lat 20 ku" ;
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flag surf type class 20 ku:comment = "Flag indicating the surface type

determined by analysis

of the waveform and aux values. Unused in LRM mode. Over

ocean in SARin mode, the SAR discriminator for sea-ice is used." ;

4.2.34 freeboard_20_ku(time_20_ku)

int radar freeboard 20

radar_freeboard_ZO_kd?
radar freeboard 20 ku:
[radar freeboard 20 ku]

snow depth [snow depth

ku(time 20 ku) ;

_Fillvalue = -2147483648 ;

comment = "Radar freeboard. Computed as
= [height 1 20 ku] - [ssha interp 20 ku]. Estimates of
20 ku] and density [snow density 20 ku] are provided for

the convenience of théiproduct user. A correction for pulse delay due to snow

depth 1is provided in

[snow depth cor 20 ku] but is not applied. Note that

freeboard can be a small negative value due to the effect of random noise (in
both the height estimation and the interpolation of the sea surface) on small
freeboard values. Unused in LRM mode." ;

radar freeboard 20 ku:
radar freeboard 20 ku:
radar freeboard 20 ku:
radar freeboard 20 _ku:

coordinates = "lon 20 ku lat 20 ku"
long name = "radar freeboard" ;
scale factor = 0.001 ;

units = "m"

4.2.35 geoid_20_ku(time_20_ku)

int geoid 20 ku (time 20 ku);
geoid 20 ku:units = "m";
geoid 20 ku: FillValue = -2147483648;
geoid 20 ku:long name = "geoid height";
geoid 20 ku:standard name = "geoid height above reference ellipsoid";
geoid 20 ku:scale factor = 0.001;
geoid 20 ku:coordinates = "lon 20 ku lat 20 ku";
geoid 20 ku:source = "EGM96";
geoid 20 ku:institution = "NASA GSFC and NIMA";
geoid 20 ku:comment = "Computed from the geoid model with a correction

to refer the value to the mean tide system i.e. includes the permanent tide
(zero frequency),and referenced to WGS84. See Lemoine, F. G., S. C. Kenyon, J.
K. Factor, R.G. Trimmer, N. K. Pavlis, D. S. Chinn, C. M. Cox, S. M. Klosko, S.
B. Luthcke, M. H. Torrence, Y. M. Wang, R. G. Williamson, E. C. Pavlis, R. H.

Rapp and T. R. Olson

(1998) . The Development of the Joint NASA GSFC and the

National Imagery and Mapping Agency (NIMA) Geopotential Model EGM96. NASA/TP-
1998-206861, July 1998."

4.2.36 height_

1_20_ku(time_20_ku)

int height 1 20 ku(time 20 ku);

helght 1 20 ku:
helght_l_ZO_ku:
height 1 20 ku:
height 1 20 ku:
height 1 20 ku:
height 1 20 ku:
height 1 " 20 ku:

reference elllpsord
[lat poca 20 ku]. All

units = "m";

_FillValue = -2147483648;

long name = “surface height (retracker 1)";

standard name = "height above reference ellipsoid";

scale factor = 0.001;

coordinates = "lon poca 20 ku lat poca 20 ku ";

comment = "Measured height of the surface above the

(WGS84) at the coordinate location [lon poca 20 ku]
instrumental [instr cor range rx 20 ku] and appropriate

geophysical corrections included (see [flag height 20 ku] for the set of

corrections applied),

and system bias. Corrected for surface slope via a slope

model in LRM and SARin degraded mode. Corrected for surface slope via phase
information in SARin mode. Contains the Ocean CFI retracker result in LRM mode,
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the UCL sea-ice retracker results in SAR mode (different method for specular
and diffuse echoes), and the UCL margins retracker in SARin mode. In SAR mode

over sea 1ice floes,

[snow depth cor 20 ku].

includes a

.
’

correction for pulse delay due to snow

4.2.37 height_2_20_ku(time_20_ku)

int height 2 20 ku (time 20 ku);

height 2 20 ku:
height 2 20 ku:
height 2 20 ku:
height 2 20 ku:
height 2 20 ku:
height 2 20 ku:
height 2 20 ku:

reference ellipsoid
[lat poca 20 ku]. All

units = "m";
FillValue = -2147483648;
long name = “surface height (retracker 2)";

standard name

= "height above reference ellipsoid";

scale factor = 0.001;

coordinates =

"lon poca 20 ku lat poca 20 ku ";

comment = "Measured height of the surface above the
(WGS84) at the coordinate location [lon poca 20 ku]

instrumental

geophysical corrections included

corrections applied),

[instr cor range rx 20 ku] and appropriate

(see [flag height 20 ku] for the set of
and system bias. Corrected for surface slope via a slope

model in LRM. Not currently used in SAR and SARin modes. Contains the UCL land-
ice retracker in LRM mode.";

4.2.38 height_3_20_ku(time_20_ku)

int height 3 20 ku (time 20 ku);

height 3 20 ku:
height 3 20 ku:
height 3 20 ku:
height 3 20 ku:
height 3 20 ku:
height 3 20 ku:
height 3 20 ku:

reference ellipsoid
[lat poca 20 ku]. All

units = "m";
FillValue = -2147483648;
long name = “surface height (retracker 3)";

standard name

= "height above reference ellipsoid";

scale factor = 0.001;

coordinates = "lon poca 20 ku lat poca 20 ku ";

comment = "Measured height of the surface above the
(WGS84) at the coordinate location [lon poca 20 ku]
instrumental [instr cor range rx 20 ku] and appropriate

geophysical corrections included

corrections applied),

(see [flag height 20 ku] for the set of

and system bias. Corrected for surface slope via a slope

model in LRM. Not currently used in SAR and SARin modes. Contains the OCOG

retracker in LRM mode."

4.2.39 hf_fluct_total_cor_01(time_cor_01)

int hf fluct total cor 01 (time cor 01) ;

hf fluct total cor 01: FillValue = -2147483648 ;

hf fluct total cor Ol:comment = "High frequency fluctuations of the sea
surface topography due to high frequency air pressure and wind effects. Also
known as DAC (Dynamical Atmospheric Correction). This 1-way correction 1is

computed at the altimeter
meteorological fields
barometric correction

correction has Dbeen

[time cor 01] time-tag from the interpolation of 2

that surround the altimeter time-tag. The inverse
[inv_bar cor 01] is included in this field. This

accounted for during the computation of height (see

[flag height 20 ku] to determine if it was applied) in order to account for

both the depression

of the ocean

surface caused by the local barometric

pressure and the high-frequency effects caused by wind forcing. This correction
is an alternative to [inv_bar cor 01] and therefore only one should be used."

hf fluct total

hf fluct total

hf fluct total

hf fluct total

cor Ol:coordinates = "lon 01 lat 01"

cor 0l:institution = "LEGOS/CLS/CNES" ;

cor 0l:long name = "dynamic atmosphere correction"
cor Ol:scale factor = 0.001 ;
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hf fluct total cor Ol:source = "MOG2D 2.1.0" ;

hf_fluct:total_cor_01:standard_name =
"sea surface height correction due to air pressure and wind at high frequency"

’

hf fluct total cor Ol:units = "m" ;

4.2.40 ind_first_meas_20hz_01 (time_cor_01)

int ind first meas 20hz 0Ol (time cor 01) ;

ind first meas 20hz 01: FillValue = -2147483648 ;

ind first meas 20hz Ol:comment = "Index of the first 20Hz measurement
of the 1Hz packet." ;

ind first meas 20hz 0l:long name = "index of the first 20Hz
measurement: 1 Hz" ;

ind first meas 20hz Ol:units = "count" ;

4.2.41 ind_meas_1hz_20_ku(time_20_ku)

short ind meas lhz 20 ku(time 20 ku) ;

ind meas lhz 26-ku _Fillvalue = -32768s ;

ind meas “1hz 20 _ku: comment = "Index of the 1Hz measurement to which
belongs the 20Hz "measurement . ;

ind meas lhz 20 ku:long name = "index of the 1Hz measurement: 20 Hz ku
band" ;

ind meas 1lhz 20 ku:units = "count"

4.2.42 instr_cor_gain_rx_20_ku(time_20_ku)

int 1nstr cor galn rx 20 ku(tlme 20 ku)

1nstr cor gain rx 20 ku: Fillvalue = -2147483648;

1nstr_cor_ga1n_rx_20_ku units = "dB";

instr cor gain rx 20 ku:long name = "instrument gain correction (rx
only chain)";

instr cor gain rx 20 ku:add offset = 0.;

instr cor gain rx 20 ku:scale factor = 0.01;

instr cor gain rx 20 _ku:coordinates = "lon 20 ku lat 20 ku";

1nstr_cor_ga1n_rx_20_ku:comment = "Instrument Gain Correction (Rx only
chain). It includes the power variation from CALl and the AGC calibration

values. "
4.2.43 instr_cor_gain_tx_rx_20_ku(time_20_ku)

int instr cor gain tx rx 20 ku (time 20 ku);

instr cor gain tx rx 20 ku:units = "dB";
instr cor gain tx rx 20 ku: FillValue = -2147483648;
instr cor gain tx rx 20 ku:longﬁname = “instrument gain correction (tx-

rx chain)"
instricorigainitxirx72Oiku:addioffset = 0.

instr cor gain tx rx 20 ku:scale factor O 01;

instr cor gain tx rx 20 ku:coordinates = "lon 20 ku lat 20 ku ";

instr_cor_gain_tx_rx_ZO_ku:comment = "Instrument Gain Correction (Tx-Rx
chain) It includes the power variation from CAL1 and the AGC calibration

values.";
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4.2.44 instr_cor_range_rx_20_ku(time_20_ku)

int instr cor range rx 20 ku (time 20 ku);
Al

instr cor range rx 20 ku:units = "m";
instr 