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Orbit error is a major component in the overal l error budget of al l altimeter satell ite missions.  Jason-1 is no exception and a 1 cm radial orbit accuracy goal has been set, which represents a significant improvement over what is currently being achieved
 for TOPEX/Poseidon (TP).  Studies have demonstrated this goal is being met and that the orbit accuracies can be improved (Luthcke et al. 2003 and Haines et al. 2004).   However, the challenge is to continually achieve this high accuracy, verify the perfo
rmance, and characterize and quantify the remaining errors over the l ifetime of the mission.  The computation, verification and error characterization of such high accuracy orbits requires the reduction and analysis of all available tracking data (GPS, SL
R, DORIS and altimeter).  Current analysis also indicates the history of TP orbits can be further improved employing new solution strategies developed and tested on Jason-1.  Our research focuses on the calibration, validation and improvement of the compl
ete TP and Jason-1 orbi t time series us ing a ll availab le t racking data inc lud ing a lt imetry .  Our effort wi ll resu lt in a complete and cons is tent time series o f improved orbi ts for both TP and Jason, signi ficantly benefit ing the long time series o f al timet
er climate data records. The resultant high accuracy orbi ts and the characterizat ion of their error wi ll al low further improvements to the accuracy and overall qual ity of the altimeter measurement time series making possible further strides in radar altim
eter remote sensing.  In this presentation we summarize the current status of our research effort.

Improvement of the Complete TP Orbit Time Series : Results from a recent reprocessing

Overview:  Table 1 presents the current
m od eling u pgrad es used t o com pu te our
latest complete TP o rbit ti me series
(cycles 1 through 4 4 6) ba s ed o n a dy nami c
solution redu cti on of SLR+DORIS data.
While several ad ditional im provements a r e
planned, t h e f o llowing Ta b les and F i gu r es
de monstrate the new TP orbits r e present a
considerable improvement  over the TP
G DR  orbits .
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Impact on long-term sea level s tudies:  Th e
impact  of th e new orbits on sea level
studie s can, in large part,  be
characteriz e d through the a n al ysis o f o r bi t
difference s between the new ‘TVG ’ an d t he
old ‘GDR’ orbits.  The figures below
present me a n , t rend and annual a m pl i tu d e
ob se r v e d fr o m the c y c le by c y c le g ri dd e d
m ean radial orb it d ifferences com puted
from cycle 1 through 44 6.

Improvement of the Jason-1 Orbit Time Series
Overview:  For Jason-1 the modeling upgrad e s de s cribed in  Table 1 were im p le m en te d to u pdate
the POD so l u ti o n mo dels and str a tegy outl ined in Lu th c ke e t al. 2003.  We ha ve c o m pu te d a n e w
Jason-1 orb it time series ( cycles 1 through 135) based on a d ynam ic so lu tio n reduct io n of
SL R+D OR IS d ata.  We have also c om pu ted SLR+ D O RIS red uced d yn amic, GPS -only reduced
dynamic a nd GP S+S LR r e duced dynamic orbits within the TP and Jason in te r -c om parison period
(cycles 1 - 2 1 ).  Ag a in, wh ile several a ddi tional i mp r o ve m e n ts are planned, th e f o l lo w i n g Ta bl e s
a n d F igures demonstr a te th e n e w Jason-1 o rb it s r e present an i mp ro ve m e nt over previous o r bi t
generati ons.  The resul ts i ndi cate t he GP S-b ased orb it s are e xceed i ng th e 1-cm radi al orbi t
a c cu r a cy goal and improvement in SLR+DORIS bas ed solutions have been made .
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Table 1. TP Modeling Improvements

Table 3. Jason-1 Tracking Data Summary Statistics 
Cycles 001-135
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Table 4. Jason-1 Tracking Data Summary Statistics 
Cycles 008-020

GSFC GPS RD3 (tvg) 
High Elevation Independent SLR Fit

0

0.5

1

1.5

2

YA
RA
70
90

GR
F1
71
05

GR
AS
78
35

RI
YA
78
32

MN
PE
71
10

HA
RT
75
01

GR
AZ
78
39

MC
DO
70
80

AJ
AC
78
48

PO
TS
78
36

RG
O_
78
40

ST
RO
78
49

AR
EL
84
03

ZI
MM
78
10

R
M

S
 (

cm
)

RMS = 0.97 cm

O r bit uncertainty an d impact o n sea l evel studies :  Ta bles 3 and
4, and th e Figures presented, demon strate significant
i mpro vem en t i n orbi t accuracy and g ood agreem en t b etw een
v a r io us s olu tio n s tr a te gies a n d o r bi t s c o m pu ted f rom d if ferent
c e nte r s . Ho wever, unc e r ta in ties i n t he or b its s t ill r e ma i n tha t
are t rou bleso me f or sea level stud ies.  This is d em onstrated
below through the analysis o f lo ng- te r m (c y c l es 1 through 1 3 5 )
or b it d if f e r e nc e s b e twe e n  th e most r e c e nt ge ne r a ti ons of th e
JPL GPS-on ly reduced dynamic orbits and the NASA GSFC
SL R+DOR IS d ynamic orbits.   It is imp ort ant to note t hat t he
comparison does not  target  a problem solution,  but
c ha ra c te rizes the re ma i ni ng orb it un ce rta i nt y.  Prob lems a nd
errors c ould equally ex ist in the NA SA G SFC and J PL orbits.
Futu re analysis,  as well as model and solu tion strategy
i mpr ov em en ts w i l l be m ade in o r d e r to f u r t her reduce th e o r b it
uncertainties.  T he success in large part wil l  depen d on th e
cont inued d ilig ence and cooperation of th e O ST M POD Team
members: CN ES, NASA GSF C , JPL, UT CSR…

Futur e:   F u ture analysis, as well as mo del a n d solution s tr a te g y
i mpr ov em en ts w i l l be m ade in o r d e r to f u r t her reduce th e o r b it
uncertai nti es.  The success, i n l arg e part, wi l l d epend o n th e
cont inued d ilig ence and cooperation of th e O ST M POD Team
members: CN ES, NASA GSF C , JPL, UT CSR…

Jason Mean Z orbit diff. per cycle

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

0 20 40 60 80 100 120

cycle

cm

GSFC slr+doris tvg - JPL gps 6b (-0.31+/- 0.76 cm)
GSFC slr+doris tvg - GSFC gps jgm3 (-0.37 +/- 0.36 cm)
GSFC slr+doris tvg - CSR slr+doris (0.27 +/- 0.33 cm)
GSFC slr+doris tvg - CNES gdrb (-0.14 +/- 0.62 cm)

Ackno w le dgemen t s  We wish t o thank th e JPL, CN E S a nd U TC S R
POD te a ms for the di s tr i bu tio n of  t heir o r bi ts a n d many f r u it f u l
discussio ns and exch anges.   We acknow ledge the NASA
ph ysical oceanography pro gram and the TOPEX/Poseido n
p r oject for their support.

5.4421.816.4799tvg (dynamic)

5.6182.420.4819GDR (dynamic)

crossover

(cm)

slr

(cm)

doris

(mm/s)SLR/DORIS orbits

Table 2b. TP Tracking Data Summary Statistics 
Cycles 344-364 
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