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«  WP3 Patrticipants: CLS, DHI, DTU, Starlab, UNEW
« WP3 Leader : CLS

«  WP3 objective: Definition of new data products and processing chains that

« WP3 activities

TASKS

utilize the full potential of the SAR-mode

form the basis for new innovative Copernicus products and applications that are not considered or
iImplemented in the Copernicus services yet

adress the different surface targets of the Sentinel-3 topography measurements (open oceans, coastal
seas, sea ice, in-land water in rivers and lakes, soil moisture, and snow water equivalent)

meet the needs of the different users (complementing the ESA Sentinel-3 L2 data products, and enabling
the end users to get an easy access to specific higher-level information they need)

Task 3.1: Definition and design of ocean data products [CLS, Starlab, DTU, UNEW]
Task 3.2: Definition and design of land data products [CLS, UNEW, Starlab, DHI, DTU]
Task 3.3: Specific products dedicated to applications [CLS]

Task 3.4: Data product formats and dissemination services [CLS, DTU]

Task 3.5: Specification and development of dedicated processing chains [CLS]
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( Iotus DELIVERABLES STATUS

« Data Product Definition Document (DPDD)
D3.1 — submitted

Data Product User Manual (DPUM)
D3.2 — submitted

Algorithm Theoretical Baseline Document (ATBD)
D3.3 — submitted

SAR Mode for Ocean Corrections Theoretical Basis Document (OCTBD)
D3.4 — submitted

Available on the LOTUS’s website at http://www.fp7-
lotus.eu/Publications/Deliverables
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TASK 3.1

Definition and design of ocean data products

(lotus

* To define and design Level-2 data products over ocean

— High-resolution along-track geophysical quantities derived from the WP1
refined algorithms

— Geophysical corrections to derive ocean geophysical parameters

« To define Level-3 data products over ocean
— Along-track data are corrected and/or intercalibrated (multi-mission)
— Resolution and sampling are optimised wrt Level 2 products

* To define Level-4 data products

— Multi-mission gridded data
— Not generated (not taking benefit of the SAR-mode along-track resolution)

=» Product description in backslides
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TASK 3.2

Definition and design of land data products

(lotus

* To define and design Level-2 data products over land

— Along-track water level derived from the WP2 refined algorithms
— Land-water mask value and geophysical corrections
— Not for release for snow depth and soil moisture (too noisy)

* To define Level-3 data products over land

— Extracting most relevant observations on the hydrology basins and
time series at virtual stations

— Filtered snow depth estimates
— Along-track soil moisture mean estimates (SMMES)

* To define Level-4 data products
— Time series (SMME and snow depth)

= Product description in backslides
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USER PRODUCTS

Open Ocean Coastal zones Polar Ocean River & Lakes Snow depth Soil moisture

(lotus

L2 processing

L3/4 processing

-

User
products

\

CLS STARLAB DTU DTU  STARLAB UNEW
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PRODUCTS GENERATION

REFINED STACK INPUT DATA

Level-1B5*

lotus

INPUT DATA

INPUT DATA

Level-3
RL_3_LAN

Level-4 Level-4
SW_4 LAN 5M_4 LAN
SNOW WATER
OPEN OCEAN COASTAL SEA POLAR OCEAN RIVER AND LAKE EQUIVALENT SOIL MOISTURE
PRODUCTS PRODUCTS PRODUCTS PRODUCTS PRODUCTS PRODUCTS

LOTUS OCEAN PROTYPE DATA SETS

LOTUS LAND PROTYPE DATA SETS
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USER PRODUCT LIST

00_2_OCEm 20 1HzBANdROHzBIRAL ryoSat-2GbarametersfSAR/PLRM)Bverfpenfcean
00_3_OCEnm 30 Cross-calibrated®IRALE ryoSat-2arametersdSAR/PLRM)@ver@penfceant
CS_2_OCEm 20 20HzBIRAL ryoSat-2Bbarametersf{SAR/PLRM)BveroastalZreas?
PO_2_ OCER 20 1HzBNdRO0HzBIRAL ryoSat-2Bbarametersf{SAR/PLRM)Bver@Polar@ceant
PO 3 OCE 3@ Cross-calibratedESIRALECryoSat-2Fparameters?SAR/PLRM)BoverthelPolarBOceant
- (using@lobalRrcross@alibration)®
RL_2_LANEA 20 20HzBIRALE ryoSat-2GarametersdSAR/PLRM)@verin-land®RiversznddakesH
RL 3 LANE 37 EditedE20HzESIRALECryoSat-2Bparametersk(SAR/PLRM)EoverRin-landERiversEandE
- LakesEnd@imeBeries@t®irtual3tations?
SW_2_LANE 20 NotHor@eleasel
SW_3_LANE 3@ 20Hzffiltered@now@epth@stimatesi
SW_4_LANER LilE] SnowllepthEimeRXeriesk
SM_2_LANE 20 NotHoreleaseddata®oohoisyFor20HzB patial@esolution@oibeiseful )2
Along-trackl soil@l moisturel meant estimates? (SMMEs)R atll spatial@ resolutions?
SM_3_LAN=E 3@ determinedibyPatalfhighBFfrequencyBvariationfandBlocationsEboundedtbyEDREAME
extents
SM_4_LANR apr TimeBeriesHorEach@BMMER

ol
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« Standard models (ECMWEF, GIM, GOT4.8, MOG2D, ..) are used to compute
corrections then derive ocean geophysical parameters from SAR-mode

IS CORRECTIONS AND MODELS

ModelRdryBtroposphericcorrectionfisBcomputedatBthealtimeterftime-tagBfromBthelinterpolationBofZ2FZmeteorologicalifieldsBthatBsurroundBthel
altimeterime-tag.BA®Iry@®roposphericorrection@nustibeddeddnegative@alue)®o®hedAnstrument@ange@oorrect®hisdangelmeasurementHoriry?

Dry&ropospherel
ydroposp tropospherictange@lelays®bf@he@adar@ulse.m@
From@EuropeanienterforiMedium®Range@VeatherForecasting?
ModelEwetBtroposphericZcorrectionBisBcomputedFatBtheRaltimeterBtime-tagBfromEthelinterpolationZofZ2EmeteorologicalieldsEthatEsurroundithel
Wetd h altimeter@ime-tag.BAAvet®ropospheric@orrection@nustibeEddedinegative®@alue)®o®helnstrument@ange@oorrect®his@ange@neasurementforivet?
et@®ropospherel
Posp tropospheric#ange@elays@fhe@adar@pulse.B
FromEuropeanenterforiMedium®Range@VeatherForecasting?
| herel GIMEBlionosphericBcorrectionBfromBNASA/JPLEmustBbelladdedB(negativeBvalue)BtoRtheRinstrumentBrangeBtolBcorrectthisBrange@measurement@for?
onospherel

ionosphericange®ielays®fthe@adar@ulse.Bl

OceanltideEinddoading®idel

Geocentriclbcean@idetheightfsolutionl):BEOT4.8FromEGSFCE
IncludesBthefloadingltidePandBequilibriumBlong-periodfoceanidelheight.@TheEpermanentidef zeroBfrequency)fiskhotlincludediinBhisEparameter
becauseft@sAncludeddn®he@eoid@ndEneanBeaBurface.@

Solid®Earth®ide

Solid®@arthidetheight@sttalculatedrusingartwrightBandETaylorablesBandionsistingtbftheBecondrandithirdlegreelonstituents.BTheBpermanent?
tidezero#requency)ds@hoti@ncluded.?
Fromfartwright@ndEddend1973]Xorrected@®ables®fidaltharmonicsB@.GGeophys.A.R.BAstr.Boc.,B3,253-264.0

PoleXide®

Computed@rom@Vahr@1985]Meformation@®fEheEarth@nducedibyiolar@notion®d.lGeophys.Res.ASolidEarth),®0,M363-9368.0

Combined@&tmosphericorrectionl

Alsoknown@sthigh@requencyiluctuationsfheBeaBurface®opography@hich@ontains@he@ombined@tmospheric@orrectionsdfrom@VIOG2DEnodel?
+Anversefbarometer)a

SeaBtate@Biasl

ABealbtatebbiasorrectionBmusttbePadded negativealue)&oftheRinstrumentangeltolorrect®hisfrangePmeasurementXorFeaFtatelelaystbfthel
radarBpulse.BTheBBARE ryoSat-2Eea®tatelbiasttannotkbelirectlyktalculatedBwithinkBrestrictedtareas.EThelLRMBealtatelbiasEroducedFromEakhon-
parametric@nethod@pplied@t&rossoversdsilised@o@erive®heBeaBtatefias@nBAREnode.

MeanBeaBurfacefCLSE

MSS_CNES_CLS-2011:@neanBeaBurfacetheight@bovell/PReferenceIlipsoid@romLS/CNESR011R

MeanBeaBurface®DTUR

MSS_DTU10:@EneanBeaBurfacetheight@bovell/PReferenceRllipsoid@romEDTURR 010

Mean@ynamicTopographya

MDT_CNES-CLS09_v1.1:Enean@lynamicfTopography@bovehe@eoiddromiLS/CNESE

Geoid2

Height@boveRhell/P&eferenceillipsoidibased®nihefl 996@arth@Eravity@nodelFromINASA/GSFCR

Bathymetry®

OceanBepth®riland®levationfbased®n®heRigitalRopographicEnodel000FromENASA/GSFCR




( Iotus HIGH-WIND SPEED FOR SARM

« Derived from a non-parametric wind speed estimation based on Labroue and

Tran’s [2007] 2D model used in Envisat mission. This choice is motivated by:

— Previous experiences with Ku-band data indicating that 2D models (sigmaO and
SWH) provide better estimations of wind speed than 1D model. SWH is used as a
proxy for long-wave roughness (unrelated to local winds)

— Better reduction of the SWH dependence with Labroue and Tran’s estimates

To apply this Envisat algorithm, small absolute backscattering (and wave height)
bias has to be corrected by aligning CryoSat to Envisat parameters

_ 1D solution " 2D solution
ot U =1_new(sig0) « U =f_labroue (sig0, swh)
F > E "
; i ‘
% = w /"
: swh =6 my - - SWH Z " _,.:’—" < SWH
= -4 swh=1m Im B
£ : ’ 7 =3 1m
3 > 2 ¥ 4 -2m
B " ~3mis 3m < * 3m
- ~ 4m o & 4m
S 5m 8 | bl
_____________________ Gm, 6m
ECMWFwrospeet ey t " ECAMPwind s00ed ) -
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A STATE BIAS MODEL FOR SARM

VAR(SSH with SSB_2014) - VAR(SSH with SSB_CPP)
Mission ¢2, cycles 30 to 40

(lotus

i
- s o

« Added to instrument range to correct for sea

.,»"‘ ':Ci\:%:}}::—i
state delays of the radar pulse R e
o | | \%@ﬁhb-l"
- The SARM SSB strategy consists in: e ‘-:.;_”*j-- .u.--“._pif -
— computing a SSB model from a non g’_mﬂ‘ﬁﬁ\;, ,
parametric solution fitted on LRM CPP data i ! e B
(showing better performances than those of a IR e A I S R
SSB computed with constant value of 7 m/s), v =
— then, correcting this model by a term — T —

corresponding to the range differences
between PLRM and SAR estimates
computed in the 2D (SWH, wind speed)
domain (by assuming that LRM and PLRM
SSB models are the same within a constant

bias)
« SARM SSB corrections are applied at low
rhythm (because of low SWH variation)
then copied down to 20-Hz rate

|
|
n
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|

SWH [m]
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%
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( IOtus H-WI!\I SSB A

* Maps of LRM and SAR-mode
wind speed computed with the
Labroue and Tran’s algorithm
and map of merged data

No apparent bias between
LRM and SAR values

« Map of merged SLA shows very good
agreement between LRM and SAR modes data

SLA with SSB bl
R 100 200 300
correction
LRM+SAR SLA (m)
- oam
-0.2 -0.1 0.0 0.1 0.2
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To define innovative products dedicated to specific applications

« Lower sampling and resolution (5-Hz, 2-Hz, 1-Hz) adapted to end-users have been
studied to assess the potential of SARM measurements for detecting small open

ocean structures (e.g., unrevealed MSS features)

«1.0p — -

| = SSH SAR 20Mz
s [ o= SSH SAR 1Hz
K, === _Ms511

55H

30 1 —— A

-1.0

5SH SAR 20Hz
r — SSH SAR 2H2
‘A — MS511

4200 -19.% -19.0 -18.5 ~18.0 -17.5
latitude

- ~2000

-3500

~A000

~2000

— A sea mount already
present in MSS CLS11 is
better detected with
Cryosat-2 SAR data

— Same structure with
same magnitude and
width observed one year
later (369 d repeat cycle)

— 5-Hz SSH is still noisy but
structures are better
delineated

(=» L3 open ocean data)

— 2-Hz SSH is cleaner and
more accurate than
conventional data also
improve resolution wrt 1Hz

S. Labroue, M. Raynal, P. Schaeffer, T.
Moreau, A. Ollivier, F. Boy, N. Picot,
“Linking Conventional and SAR Altimetry
with Cryosat-2: An assessment over the
whole mission”, OSTST 2014, Konstanz
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To ensure easy use of the data
and high performance data
access services, products are:

— encoded in standard format
(netCDF)

— split into files with one file per
pass

— organized into different targets
and processing levels in order to
iImplement a packaging scheme
suited to archiving and
dissemination to users

Each product package contains:

— geophysical information
retrieved by the new algorithms

— and the associated auxiliary
parameters (orbital information,
environmental/geophysical
corrections, models, land/water
mask,..)

Data product formats

netcdf CS_CPP_2013

dimensions: L
time_20
time_1h{—
variables: [
double 1
NC
double fic
.NIC
« N«
f——
int lat_2 :
l— — 201 %‘ i
Singapo
— RiverAr ake
int lat_1 o %o
l— SnowWaterkq
i voes AU
lat_1hz:units = "degrees_north" ;
lat_1hz:scale_factor = 1.e-06 ;
lat_1hz:comments = "Positive latitude is North latitude, negative latitude is South latitude" ;
int lon_20hz(time_20hz) ;

flg_val_20hz:coordinates = "lon_20hz lat_20hz" ;



(lotus

Dissemination services

« Users are able to browse, select, gather datasets according to their needs
without any complex technical procedure

« Cloud services (like a dropbox) advantages:
— No fee for large data usage (unlike Dropbox)
— Offer syncing data between devices
— Administrators can setup privilege settings (password) and an expiration date on the link

PostProc Cloud Station

Auxiliary data

PostProc

L1B data B add
geophysical
parameters

ftp://ftp.spacecenter.dk/pub/EU-LOTUS/ (linked to https://nas-ext.cls.fr:443/fbsharing/PRPt1Kuc )
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TASK 3.5

Processing chains architecture

(lotus

™™ CY2
H
4 /7 )
ARM y
gLRM ane Levell SARM/PLRM Other altimetric data
waveforms Levellb SARM/PLRM (Envisat, J2, ..)
\_generation — CNES/CLS J
v Levell
Add geographical o
[ corrections i AUXIIEIry data CLS ] . J

- ll I
Levell data products (.nc)
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[ L2 processing

[ L3/4 processing
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TASK 3.5

Processing chains architecture

Levell data products (.nc)

v ¥ Al 20
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TASK 3.5

Specification and development of dedicated processing chains

(lotus

« Level-0to Level-1BS processing chain (CPP) developed (= v14) and tested for
different processing (with/no weighting function and oversampling method)

Cryosat-2, Log plo!

stack in SAR process I\gmmlr{*

SAR-mode processing over gpen ocean

‘ho
2500 ‘ho hamming
echo

Look number
AN
R

V1 g P oy
comss
rred g0

eight

(¥
k
)

30 0 20 a0 (=] 80 100 120 0
| range bin ge gat..

« Implementation of the Level-1BS to Level-2 (and Level-3) processing for open ocean:
— To retrack SARM ocean waveforms and estimate geophysical parameters
— To retrack the distribution of power among looks in the stack and estimate the model parameters
— To analyse the Level-2 ocean data derived from the two retracked signals
— To generate Level-3 ocean data at 5-Hz (correcting Long Wave Error computed from J2 and Saral)

« Computation of the corrections are implemented
* Improved computational process with parallel processing (reducing the cpu time)
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PROCESSING DEVELOPMENTS

« Development of the prototype chain from LO to L3

Pre-processing to compute i 20000

Telemetry echo models Doppler Echo Fit
15000

| |
10000 =

L1 processing

Power

3 / \“Q\M“
4 0 4 o v . . -
\ "4 1 1" 21 31 41 51 61 71 81 91 101
. - Range Gates
L2 processing !
L2 .
I | 4300 = 1
products : S " irtmiraren|
Calibration/Validation -
- Waveform retracking ou il
-0 of geophysical parameters - | W,
v prrections (iono, tropo,..) oo a
. betweep antenna and STRS | »
L3 processing SSB co&putation ) = - - =
- Long wave error cogrecti | Vi 2 'l
- MD i 10
- multi-
& &

[Boy and Moreau, 2013] C L S
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« Two years of Cryosat-2 data using the Cryosat

processing prototype (CPP v14)

— Full LRM and SARM coverage (No SARIn)
— Period from May, 2012 to April, 2014

« Several metrics are presented in WP4 Task 4.5

— Cross calibration with Jason-2
— Focus on the LRM / PLRM transition
— Assessment of long wavelength errors based on comparison with PLRM

data colocalised with SARM data
— Assessment of residual errors linked to key parameters for the SAR

processing that would suggest potential error in modelling
= Fully validating LO to L2 PLRM/SARM processing

« Star-Tracker pitch bias validation
— To assess the accuracy of off nadir angles from STR to be used as input

parameter of SARM retracking algorithms

SOFTWARE VALIDATION

RV4 - Brussels— 4 February 2016
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G\otus STR PITCH BIAS VALIDATION

s A 22 « Asymmetrical distribution of power in
S PR ' - stack due to the off-nadir antenna
pointing requires the use of a
distorted Gaussian-shape model

= Gram Charlier series
« Basic moments are derived from a

best fitting curve process with a
misfit confidence value

Valid GC estimations (%) - .
! - - m s+ The maximum of the Gram-Charlier
fit is the measurement of the pitch
€000 3000 14000
— Power distribution — Power distribution — Power distribution
w— Gram.Charlier mode! w— Gram.Charlies mode! w— Gram.Charlier model
5000 12000
B 10000
E ™ g
§ g 3000 g
2 § 5 6000
ER | &
2000
4000
1000 2040
OO 50 100 150 200 o 50 100 150 200 00 50 100 150 200

Looks number Looks number Looks number
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Cartography of MAX DEG GC

STR PITCH BIAS VALIDATION

- OFF_AXIS_Y [July 2012]

T | 1 1 I 1 3 l—‘ I ] .--'.._..‘ l‘. IL i 'l , l -‘.j. ¥ I. ] _4,:-:'.- -l ;
13 ] S e 2y - R, e
) v+ SWH=1m L83 e N - a1k AL
5ol : * * SWH = 3m | P MaxDEG with GramCharller Method fct of DepTy (Deg)
»
_ o3 . : B A
13 - -
= b 0.07
1 0.0 S L V.
! :
~0.3| — =008 3
1 ~ ol
- U) /
' a)
T,=T,=-0.1° 1 a ,-
as input of retracker 2 2 ™R
—T 4 I o .-“
| v+ SWH = 1m| o :
o » SWH= 3!“ % 010 o
5 E - /
. 4
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E | : - % 013 ; _v‘
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@otu 5 DUCT DESCRIPTION: OO 2 OCE

Distance of the satellite from the reference surface, so:

(corrected) Height = Altitude — Range - Corrections
Where Corrections = altimeter ionospheric correction + model dry tropospheric correction +
radiometer wet tropospheric correction+ sea state bias correction + solid earth tide height +
1Hz/20Hz Surface Height PLRM/SAR geocentric ocean tide height solutionl (GOT solution) + geocentric pole tide height + combined
corrections from MOG2D model
The sea surface height anomaly (SSHA) is defined here as the altitude minus the corrected range
minus the Mean Sea Surface (MSS) and minus known geophysical effects.
Instrumental corrections are included

It is the average wave height, trough to crest, of the one-third largest waves in a particular geographic
1Hz/20Hz Significant Wave location.

] PLRM/SAR . . . .
Height In conventional altimetry, it is computed from the slope of the return radar pulse (the gradient of the

leading edge of the radar echo, known as the leading-edge slope), after reflection on the surface.

1Hz/20Hz Backscatter PLRM/SAR The backscatter coefficient, sigma0, is computed from the power of the altimeter's return pulse.
coefficient AGC corrections included

. Wind speed is calculated from the mathematical relationship with the backscatter coefficient and the
1Hz/20Hz Wind speed PLRM/SAR e _
significant wave height.

Square of the off-nadir angle is derived from the waveform (deviation of boresight from nadir).
1Hz/20Hz Mispointing PLRM Variations of this parameter can reveal actual platform mispointing, if any, but can also reveal
waveform contamination by rain or by sea-ice.

RV4 - Brussels— 4 February 2016 .Q@
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Parameter

PRODUCT DESCRIPTION: OO 3 OCE

Instr.@perationk
Modef

Descriptionf

SealevelBAnomaly®

PLRM/SARE

SealLevelZanomalyFedited,EilteredZandEsub-sampledatEbEHz.BAnRempiricalZadjustmentBonason-2RisEappliedEtor

correctryosat-2@romAong@vavelength@rrors.k
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@)tu 5 )DUCT DESCRIPTION: CO 2 OCE

Distance®fthe@atellite@FromEhe&eferenceBurface,Bo:@

i corrected)HeightEFRAltitudeERange@Lorrectionsk
WherelCorrectionsB=EaltimeterionosphericBcorrectionEHEmodelfdryBtroposphericcorrectionZHEradiometerwetl
troposphericlcorrection+sealstatelbiasklcorrectionEZ+solid@earthitidelheightE+EgeocentricBloceantidefheightl
solution1GOTRBolution)BFEeocentricipoleRidetheightBRombined@orrections@FromEMOG2DEnodel?
ThelBsealsurfacefheightBanomalyR(SSHA)GIsEHefinedPherelashelhltitudeEminushelcorrectedrangelminusithel
MeanBeaBurface@MSS)@End@Eninusknown@Eeophysical@ffects.m

Instrumental@orrections@refncluded?

20HzBurfacefeight? SARE

ItAs@helaverage@vavetheight,®rough@oXrest,Bfthefne-thirddargest@vavesini@articular@eographicilocation.
20HzBignificant@VaveMHeightll SARE In@onventional@ltimetry,AtAs@omputeddFrom@EheBlopefthe@eturn@adariulsedtheFEradientbEhedeading@dgel
ofithe@adarcho,&knownisthedeading-edgeBlope),@fter@eflection®n@heBurface. @

20HzBackscatterkoefficientd SARD ThebbackscatterZoefficient,Bigma0,AsomputedEfromxhelpowertbfRheltimeter's@eturn@ulse.FAGCRorrectionss
included?
20HzMinimumDistance®ol SARG Minimumlistancedrombhadir@oint@ooastlinel
Coastl '
20HzMinimumBcrossTrackn SART MinimumBcross-track@istancefrommadir@oint®ooastlinel
Distance®@of oastl '
20Hz&GOFR SARE GoodnessfitthetweenBARA 1bEVaveformZEndiModel,@efinedsEGOFEBqrt(Sum(WH(i)A2B@Model(i))A2)&
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)DUCT DESCRIPTION: PO 2 OCE

Distance®f@heBatelliteFromEhe@eferenceBurface,Bo:M

mcorrected)MHeightZFRAltitudeEHRangeM X orrectionsk
WherelCorrectionsB=altimeterionospherictlcorrection@+ZmodelBdryRltroposphericBicorrectionfE+ZmodelEwetC
troposphericllcorrection+sealstatelbiasicorrectionf+EsolidBearthBtideheight@+Egeocentricfloceantidelheightl

1Hz/20HzBurfacelHeight? PLRM/SARHE solution1{GOT®olution)@ZFEeocentriciole®idetheight@Rombined&orrections@romEMOG2DEnodel
ThelsealsurfacelheightPanomalyZ(SSHA)EisEdefinedEhereRaskthelaltitudeEminusihelcorrectedErangelminusihel
MeanBeaBurfaced MSS)EandeminusEknownBEeophysicalEffects.@ForEhetPolar®Dcean,2heEDTU10MSSEhouldibel
preferred@stihasiho@oids.Anstrumental@orrections@villdbedncludedr

1Hz/20HzBignificantWaver [tAs’hefverage@vavetheight,Rrough@oXrest,Bfithe@®ne-thirddargest@vaves@n@articular@eographiclocation. @

Heiht PLRM/SARE InonventionalGltimetry,AtAs@&omputedFrom@heBlopedf@heeturn@adar@pulsedthe@radientdf@hedeading@®dgel]

€l ofithe@adar@cho,&known@EsEhelleading-edgeBlope),Eftereflection®n@heBurface.
1Hz/20HzBackscatter? Thelbackscatter@oefficient,Bigma0,@s@omputeddromEhepowerfEheItimeter's@eturni@pulse.m@
.. PLRM/SARE .

coefficient? AGCorrectionsncluded?

1Hz/20HzWindEpeed? PLRM/SARE WlndEtpfaedEisEtalcuIatedEfromIEtheathematlcaIlﬁ'elatlonshlpEWlthEtheackscatterlEtoefﬂuentlEbndIEthel_?klgmflcant
wavebheight.@
Square®fithe®ff-nadir@ngle@s@eriveddromi@he@vaveformideviation®ffboresight@romihadir). @ ariations@fEhisk

1Hz/20HzMlispointingl PLRME parameter@an@eveal@ctuallatforminispointing, Af@ny,Bbut®an@lso@eveal@vaveform@ontaminationiy&ainkribyel

sea-ice.?

RV4 - Brussels— 4 February 2016 S @

e CLS




lotus

Parameterf

PRODUCT DESCRIPTION: PO 3 OCE

Instr.@peration
Model

Descriptionl

SeaevelAnomaly?

PLRM/SARE

SeallLevelPanomalyBedited,EfilteredEandEsub-sampledEatEEEHz.BAnRBempiricalBadjustmentonason-2EisEappliedEtol

correctiryosat-2@romAong@vavelengthRrrors.@
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thUS ODUCT DESCRIPTION: RL_2 LAN

Distance of the satellite from the reference surface, so:
(corrected) Height = Altitude — Range - Corrections

20Hz Water levels/surface . ) ) ] . . .
SAR Where Corrections = altimeter ionospheric correction + model dry tropospheric correction + modelled

heights
& wet tropospheric correction + solid earth tide height + ocean loading tide + geocentric pole tide height.
Instrumental corrections are included
20 Hz Mask value SAR Value that indicates the underlying surface type; water =1, land=0
Robust estimate of the along-track mean water level. This value is only returned if a water body
Mean water level SAR

contains 5 or more measurements otherwise the value 99999 is returned
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Parameter

PRODUCT DESCRIPTION: RL_3 LAN

Instr. Operation

Mode

Description

Filtered 20Hz Water levels

SAR

A subset of data product RL_02_LAN. Water levels have been filtered out by applying land-water mask.
An automatic outlier detection routine has been applied to the data.

Time series

SAR

Ready to use time series at virtual stations for the demo data sets.

RV4 - Brussels— 4 February 2016 ...




|otus PRODUCT DESCRIPTION: SW_2 LAN

Instr.®perationk -
Parameter@ DescriptionZ

Model

RadarZbackscatteringlicoefficient@estimatedBbyRretracking@theBSAREorALRMEwaveformBandapplyingBrequired?
correctionsf

20HzBackscatteroefficient? SAR/LRME
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‘ |otus PRODUCT DESCRIPTION: SW_3 LAN

Instr.@Dperation -
Parameter@ DescriptionZ

Model

Filtered20HzBnow@epth? SAR/LRME SnowRlepth@stimatesiltered®o@emovelutliers.?
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‘ Iotus PRODUCT DESCRIPTION: SW_4 LAN

Instr.@peration -
Parameter@ Descriptionpl

Model

TimeBeriesH SAR/LRME Snow@epthTimeBeriesk

RV4 - Brussels— 4 February 2016 ...




lotus

Parameterf

20HzBackscatteroefficient?

PRODUCT DESCRIPTION: SM_2 LAN

Instr.@perationk
Model

PLRM/SARE

Descriptionl

ThelbackscatterfoefficientfisttomputedibylretrackingeachEvaveformiokbbtainttorrectedEpeakPpowertandhen

calculatingtheackscatter,pplying@equired®orrections.i
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Instr.@perationf
Model

Parameter

PRODUCT DESCRIPTION: SM_3 LAN

Descriptionf

Filtered@nd@veragedzlong-
trackBurfaceBoil@noisturel PLRM/SARE
estimatesl?

ARBeries®f@long-track@EveragedBurfaceBoil@noisture@aluesias@sBoil@noisture)dor@Each@ass@verEach@DREAM.H
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Parameterf

TimeBeriesH

PRODUCT DESCRIPTION: SM_4 LAN

Instr.@perationk
Model

PLRM/SARE

Descriptioni

TheBsoilEmoistureBcommunityBrequiresEtimelseriesEatspatiallyEcollocatedBlocations,BthuskaltimelkseriesEforZeach
along-track-averaged@SME@AsHoreseen,@erived@#rom®heepeat@asses.@hedong@epeatycle®firyosat2Beverely?
constrains@his@ataset.ll
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