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New instrument generation and new measurement file format

- more channels (two for Jason1, six/seven for Jason2)

Phase and pseudo-range measurements general characteristics

Acquisition strategy :
1? s13s 20‘ s s Below 5 degrees, acquisition is performed by channel 7
Above 5 degrees, the emitter is designated by Diode (channels 1 to 6)

and removed from channel 7 — frequent interruptions around 5 degrees
- Doris Rinex format, extension of GPS Rinex 3 format Pﬁeudi'j"fze c1.¢2 EJLC;
pnase L1, ; Low elevations :
epocht epocht+10's New troposphere models are needed to process correctly these low elevations
All epochs are present in the rinex file (0s—3s-10s-13s-20s....) 2“1'?3( POD procfs‘i >10 C!ﬁgr(_ees 4 heric studi
present study (also POD): only 0 -10's- 20 ... egrees useful for positioning, tropospheric studies ...

30 % of the measurements are below 10 degrees

Other characteristics : (not specific to Jason 2)
- measurements close to zero Doppler are flagged as invalid, but must be processed in order to achieve the phase continuity over a pass
Around 30 % of the measurements are below 10 degrees - ‘Doppler collisions * : when two signals have the same Doppler, measurements are not performed, will interrupt here the phase continuity
- these measurements are eliminated from the POD process
they are probably very interesting for positioning or troposphere analysis
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The Doris Rinex Format Phase measurements characteristics
Troposphere model effect on delta phase measurements
GPS like phase and pseudo-range measurements . " [T R————— " [T ———
all instrumental delays corrected lono-free delta phase residuals (all measurements
Synchroneous acquisition (on board Jason 2). o Current model o»] GPT - GMF model
Example of data record : m Tono —ireedelta~phaseresidialandelvation 0w o
_—  reception epoch _— estimated on board clock offset . ose- 005
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L1 phase C1 pseudo-range . . . P
station number (kivb) W1 SN ratio Teylt | No significative effect on POD, but possible changes in station positioning
Synchronisation data for master stations, header extract
reference offsets for KRVB, TLSB,YEMB,HBMB . .
e - 024 m Phase residuals after corrections
y elevation lono free
W @ @ @ s e 7w = e 9% o
Elevation > 5 degrees only o
Most cycle slips ocour below 30 degrees, and when Doppler is close to 0 i
(small Doppler measurements are flagged in the Rinex file) om !
s 10 cm L.
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bias (10%s)  drift (1074 s/s) . . . it Iy
«  Phase residuals, no adjusted bias o] o/
Pseudo range measurements processing i on
- " h " 1 hour !
Objective : estimate the on board clock offset /... B = . .
(~iono-free) 17 T - e o
from the rinex 3 ) R 108 (bias and drift adjusted for each pass)
/ / from the header (a few us) = £ £ £ £ o
. deg
C = CQM o ) ‘ o1 - Allan variance, station FAIB
=Dz~ Jrelh ~h) =
‘ Elevation =
model adjusted (polynomial) =
(extrapolated orbit) =3
. - = 108
Use of the master station measurements only *: 1 cycle L1
h“,r : polynomial prepresentation for the on board clock offset LIS -
ically degree 2-3 for a 10 days arc ST y
(typically deg ys arc) 3 Oscillator (typical)
c . . white noise 3 =
Other formulation : L =17 =Sl > D) > By — B = Correction of the L1 cycle slips 0.002m
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5*L1-L2 Slope between - and -1 : effect of the oscillator combined ?
m pseudo-rangeC1 | with phase measurement noise

Rjeant L2? other effects ?
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Offset :g?eg; o Y \ | } 2 / Results similar to 2006 Spot5 processing (see SWT presentation in Venice)
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145042409 c1 o Rinex format : very easy to use

-1 Y T R ot e T HSRET e ff]ﬁy " no specific satellite correction to apply

m cy n observables very similar to GPS (pseudo-range and phase)
currently used in the POD Jason2 process
170004 tisb krvb hbmb
13000 deg
o] R} E) E) L) B © * B Phase measurements :
s0004 Investigation of the small cycle slips occurrence
foooy M L1 jumps possible at low Doppler, low elevation
ot - all these jumps can be reconstructed
1000 o s Correction of the L1 cycle slips using 5*L1-L2 L2 jumps not so frequent
days - not easy to detect and reconstruct
Y% oh  ods ok ok [ 0B ok ok e
N . L —NY—)L‘Ll . Allan variance analysis
erroneous measurement close to zero Doppler Threshold for passes definition on iono-fre@ x, :0.5¢cyL2 - confirmation of the 2006 Spot5 studies
similar noise and oscillator effects
. . . (elimination of the remaining L2 cycle slips, assuming no L1 errors) - it is necessary 1o take into account the oscillator behaviour
No specific preprocessing, except few outliers close the best way (up to now) : Doppler by differentiating the phase
to zero Doppler (flags in the rinex file) . . Ry
Doris solutions using phase : improve the paramerisation for
the oscillators behaviour




