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Jason DORIS time bias estimated in 
SLR/DORIS 10-day solution
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DORIS TAI time tag estimated using 
pseudo-range

T =  t + a0 +  a1 (t – t0) +  a2 (t – t0)2 +  a3 (t – t0)3

where
T = final DORIS time tag (TAI start of count interval)
t = initial DORIS time tag (satellite clock start of count interval)
t0 = start of 10-day cycle span  (satellite clock time)
a0 = estimated satellite clock offset  + estimate error  δa0.
a1 = estimated satellite clock drift + estimate error  δa1.
a2 = estimated satellite clock drift-rate + estimate error  δa2.
a3 = estimated satellite clock acceleration-rate + estimate error  δa3.

Error in T (δTpolynomial) is believed to be about 1 µs, 
given 300 m pseudo-range precision



DORIS time bias estimate with orbits 
referencing SLR or GPS time
DORIS Time Bias Test Solution Strategy

•DORIS measurement bias / pass
•DORIS troposphere scale / pass
•DORIS time bias / 10 days or as specified

estimated 
parameters

•specified 10-day test orbit
•ITRF2000 reference frame 

assumed models
descriptionmodel / parameter

Time bias estimate components:
δŤ =  δTpolynomial + δTorbit + δTnoise + δT??
where

polynomial = error in TAI time tag estimate
orbit = error in orbit used to estmate time bias
noise = DORIS time bias estimate precision
?? = ??



Time bias estimates referencing SLR, 
GPS, and DORIS time

Jason DORIS time bias estimated over 10-day GSFC orbit
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Linear relationship between  time bias 
differences and mean orbit differences
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GPS – SLR/DORIS time bias difference
by orbit difference (cycle 8-44)
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DORIS time bias estimated with Jason 
orbit computed at GSFC, JPL and CNES
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GSFC (gps)

JPL  (gps)

CNES (slr+doris)

GSFC test_no_tbias (slr+doris)

RMS GSFC gps- JPL = 0.5 µs

RMS gps – slr/doris = 1.2 µs



T/P DORIS time bias estimated with
GSFC SLR/DORIS orbits cycles 93-446
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Time bias estimated using GSFC 
SLR/DORIS T/P, Jason, and ENVISAT orbits
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Time bias estimates using 1-day and
shorter spans of Jason GPS-based orbits 
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Summary

• δŤ =  δTpolynomial + δTorbit + δTnoise + δT??
(6-7µs 1 µs 1-2 µs 0.4 µs 6 µs)

• Major component of DORIS time bias remains 
unknown. One possibility is the Doppler count 
start time assumed by the receiver is off.

• Comparing GPS – SLR/DORIS Jason time biases 
and orbits show there is no offset between GPS 
and SLR times.

• Estimating DORIS time biases over 1-2 hour 
intervals may provide an independent measure of 
along-track error for GPS or SLR-based orbits.
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