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The recent drift of SARAL.:
an unexpected MSS experiment

M.-I. Pujol, Y. Faugere, G. Dibarboure, P Schaeffer,
Amandine Guillot, N. Picot
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CLS Objectives

Main objective: Take advantage of .
the recent drift of SARAL, up to 10km
from its nominal ground track due to
the temporary stop of its orbit
housekeeping to refine the estimation
of the MSS errors far from the
repetitive ground track positions &
evolution of this errors with ground
track position distance o

DQID4I‘I 5
nominal

(@]

]

31/03/156 01/0515
Thruster aborted

firing

|
&)}

16/05/15
Thrusters
calibration

i
o

deviation from nominal track (km)
|
&)

|
N
o

& ) ) L)
S S S S
i e
Q
3} O Q T
© = < =

Additional objective: discuss crucial importance and processing issues using geodetic
missions for MSS computation
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CLS Methodology

»Analyze of the SLA variance along the tracks of different altimeters

»AL : on its nominal ground-track position (Jan-Mar 2015)

»AL opportunity during the drift of the ground-track position (May-Jul 2015)
=>not ingested in MSS, independent dataset

» J2 used as reference (Assume MSS error minimal along J2 repetitive ground

tracks)

»Analysis of the temporal evolution of the SLA variance
» Focus on a low variability area with high MSS gradients
= Focus on wavelength < 200 km only

»Spectral Analysis

© Connaitre aujourd’hui, mieux vivre demain
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=» Comparison of 3 different MSS:

MSS_CNES_CLS 2015

= Referenced on [1993, 2012] = Referenced on [1993, 2012]

Period; ocean variability removed ' | Period ; ocean variability
removed

= Uses Mean Profiles for large

and small scales information : = Uses Mean Profiles for large

TP/J1/J2 ; E2/EN ; G2 ; TPN/J1N | and small scales information :
TP/J1/J2 ; E2/EN ; G2 ;
TPN/J1IN

= geodesic mission used :
ERS-1; J1G, C2[2011,2014]

| Faces 8

= Referenced on [1993, 2012] |

Period

» Uses Mean Profiles for large
scales (> ~250km) information :
TP/J1/J2 ; E2/EN ; G2 ; TPN/JIN

» Use geodetic-mission for small
scales (<
Geosat ; ERS-1; J1G ; C2[2012]

MSS_DTU13

~250km) information.;
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CLS Variance analysis
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Ewvolution of the STD of SLA selected on wavelengths [0,200 km]

LowVariability HighMSSGradients Atlantic
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' hitp: /A, cls fr :

Mean = 2.311
Mean = 1.742
Mean = -1.424

AL cross-track distance (km)

» Short Wavelength (<
200km) SLA variability
increase along Al
tracks during the
ground-track drift

*Not observed along J2
tracks
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Variance analysis

T
Variability differences
(SLA variance along AL tracks — SLA variance along J2 between J2 and AL : -2.38
tracks) as a function on the Al ground-track drift +0.23 cm?
Induced by :
3.0 Low\:‘ariablility_HighMSSGra(Iiients_Atlantic ;[-.;:_200 km] time ¢ Different 1Hz noise errors
- stats for ground track drift < 1km (AL cyc 16-21): 2015108023 for the two altimeters (bias
E 25[ | s=023cm2 i 2015407124 removed on the plot)
~ ol | 2015/06/23 * Ocean surface variability
A S e 2015/05/24 differently sampled
g ?‘é_ 15F i\} . - 2015/04/24
% E o ® » 1 201510325 —> we use the variability of
8 g [ | 1 2015102723 the differences to define the
> £ os| ] 1 2015701724 error of the methodology :
;j) g - — Error Bar = 30
% —0.5} ] 014/10/26 30 error bar
E o 2014/09/24
e Linear regr ax+b between 2015/04/29 and 20@?1’10 a= -0.18 el
~Ndas ~10 =5 0 5 sz

AL ground track drift  (km)
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Variance analysis

(SLA variance along AL tracks — SLA variance along J2

tracks) as a fct on the Al ground-track drift : :
MSS error evolution with AL
ground-track position:
3.0 LowVariability_HighMSSGradients_Atlantic /[0_200 km] time
tats fi d track drift < 1km (AL 18-21): 2015/08/23
~ Tmean = -2.38cmz 2Err=4.2 mm rms / km
E 25} D = 0.23 cm2 R 2015/07/24
: 2015/06/23 . . . o
s 201 1 B - Mixed with ocean variability
2% between 0-4 km
O 5 L5 - - 2015/04/24
C o
o E | z015/03/25
O © . . g
£ MO 1 B oicionss —> Err significant for ground-
B & sl 1 s track distance > 5km (low
w m . o . .
e 1 201412725 variability & high MSS gradients
Q § 0.0F | 2014/11/25 area)
g —0.5} o 2014/10/26
£
= 2014/09/24
< -1.0f -
7] 2014/08/25
"1.“5"15 --I10 --I5 0 5 2014/07/26

AL ground track drift  (km)
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Spectral analysis

| | 10
— 12 dulring AL repétitiﬁe périold
AL (repetitive) ]
=== J2 during AL geodetic period || wAL and J2 SLA Spectra for two period:
T cean (LAT| <80°) e =Before the drift (AL_Repeat)
: Sy e =during the drifting phase(AL_Geo)
10 L S ]
1 e e S et o "Increased AL energy during the drift not

observed with J2
—>characterize MSS error increase when the
ground track is far from its nominal position
—>omission error: few geoid signal information
at 50km scales due to the poor geodetic
coverage before 2010

103 i A S S S S

Wavenumber (cpkm)
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Spectral analysis

(km) '

300 100 50 10
13/p0—"r— 1 ! . . .
=AL and J2 Ratio Spectra
=J2(AL_Geo) / J2(AL_Repeat)
1175+

» Max impact between 20-200km:

| o + 30% additional errors at 50km

' ] ~+10% (i.e. 0.95 cm rms) for
| ul

ratio PSD

wavelengths 20-200km

: : A : L : :
=== ratio |2 during AL geodetic period /)2 during AL repetitive period
=== ratio AL (geodetic) / AL (repetitive)
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What's about the latest MSS ?

httpiiwnew . cls fr
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ariance analvsis
CLS /

Evolution of the STD of SLA selected on wavelengths [0,200 km]
MSS_CNES_CLS1 5 used - . , , :_owvariablility_High:ﬂSSGradiFnts_Atlar;tic : , , n £
MSS_DTU13 used ' o N '
E
L J | l:-zo
Along repetitive AL tracks

MSS DTU13 variance globally Along drifting AL track

higher than for Strong improvement with MSS DTU13 and

MSS_CNES_CLSxx : MSS_CNES_CLS15 during AL drift thanks to

+0.75 cm rms the use of geodetic mission Ja1G and C2

 hitp:/wvew.cls fr
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Evolution of the STD of SLA selected on wavelengths [0,200 km? ’

LowWariability Highk55Gradients Atlantic
1 I

MSS_CNES_CLS15 used ———

MSS_DTU13 used I S I;!
AR QALA
NNANAS
g L T
N 1 =
MSS DTU13 error globally higher
than for MSS_CNESECLSF Small error increase using MSS_DTU13 and
along repetitive AL tracks : +0.75 MSS_CNES_CLS15 during AL drift thanks to
cm rms the use of geodetic mission Ja1G and C2

hitp:vww,cls it
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MSS_CNES_CLS15 used

(km)
300 100 50 10
1.35 : | : : i : | | | | | L | 1 i | i

=AL and J2 Geo/Repeat Ratio Spectra

=J2(AL_Geo) / J2(AL_Repeat)

me »AL(AL_Geo) / AL(AL_Repeat)
2 with MSS_CNES_CLS15
1
.l | =*MSS Error reduced by 90%

= ratio |2 during AL geodetic period /)2 during AL repetitive period (MS5_CLS_2015_V1)

=== ratio AL (geodetic) / AL (repetitive) (nOiseS errOrS eXCIUded)

= ratio AL (geodetic) / AL (repetitive)
" " " " " " I
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500 300 100 50 10
11 — - R »AL Ratio Spectra during

| \ the geodetic period with
B several MSS

| Ratlo

" "AL(MSS_DTU13) /AL(MSS_CNES_CLS15)
=>lower errors for MSS_CNES_CLS15 vs
MSS_DTU13 at wavelengths <200km
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ratio PSD
[
T

0.95 __________ ________ ______ _____ ____________________ ____________ __________ =>Iowererrc»rs for MSS_DTU13 vs
i A 5 ’ - MSS_CNES_CLS15 at wavelengths 200-30
km Lo

~ ratio AL (geodetic) MSS_DTU13_REF20 / AL (geodetic) MSS_CLS_2015 V1
== ratio AL (geodetic) MSS_DTU13_REF20 / AL (geodetic) MSS_CNES_CLS11_REF20

0.9

107 10?
Wavenumber (cpkm)

 hitp:/Awww.cls fr




] I ---.-.: S e
CLS

COLLECTE LOCALISATHIN SKTTLLITES

Page 16

What's about Ja1 Geodesic mission?

httpiiwnew . cls fr
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J1G Vs J1IN analysis

MSS_DTU13 used

PSD (m2.km)

SLA analysis along JIN & J1G tracks: data ingested in the latest MSS estimation

(km)
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MSS_DTU13:

= Loss of SLA variance for wavelength <250km]:-
16% (~-1.4 cm rms)

=» Commission errors suspected: part of the
ocean variability and measurement short
wavelengths errors observed with J1G are
introduced in the MSS

hitp/w.clsfr
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Variance of SLA on wavelength [0,250km] - Global ocean [|Lat| < 60°N]

-16% SLA
variance lost

[ ——— JINMSS_DTU13_REF20
L

J1G MSS_DTU13_REF20

- J2 MSS_DTU13_REF20
L L L ' AL L L ' A L L ' A L L ' A 'l L ' A
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time

| rager 8
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J1G Vs J1N analysis
MSS_CNES_CLS15 used

MSS_DTU13 used L Pace 15 B

SLA analysis along JIN & J1G tracks: data ingested in the latest MSS estimation

(km)
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SLA power Spectrum over Global « Loss of SLA vari ¢ lenath <250kmi-
ocean (lLAT] <60°) 0SS O varianece 1or waveieng m] -

9.3% (-1 cm rms)
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= Loss of SLA variance for wavelength <250km]:-
16% (~-1.4 cm rms)

= Commission errors suspected: part of the ol —— 116 mss prus Rerz0
ocean variability and measurement short [
wavelengths errors observed with J1G are [ jowsscisz0s1 ]
introduced in the MSS S s e T T S S S
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Conclusions

QAltika drift gives us the great opportunity to characterize the MSS error increase
according to the distance to the repetitive ground-track positions

=> . increase of the MSS Err according repetitive ground-track
distance : +4.2 mm rms/km

Strong improvement with recent MSS

=>MSS CNES CLS15 (vs ): omission error reduced by ~90% for
scales 200-40km

=>Geodetic missions used in these recent solutions largely contribute to improve the
MSS precision outside of the repetitive ground-track

=>Need of geodetic mission, with good performance at small scales to improve the
small scales of the MSS: =>Recommendation for a drifting Altika phase

UlInclusion of geodetic missions in MSS is crucial but the ocean variability

remains an issue for those data
=>MSS CNES CLS15 & MSS DTU13: significant loss of signal at wavelengths <
250km : commission errors signature



