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Jason-1 OGDR vs Jason-2 IGDR, head-to-head smackdown

Jason-1 Jason-2
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Documented requirements, the widely admired 
NPOESS IORD-II
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Jason-2 relative to NPOESS IORD-II 
Precision Requirement

05Aug2008 to 19Aug2008 (14 days total)
824,582 individual one second observations.
Of these, 521,388 are over water with no 
sensor flags set in the OGDR.
1.96 cm RMS noise.  Meets NPOESS 
threshold and objective (3 cm and 2 cm).

During a 1-second time 
period, 20 observations are 
taken.  The variance about a 
linear fit provides an estimate 
of sensor noise
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Orbit Correction Estimate

• Largescale interpolation provides 
first estimate assuming orbit errors 
are uncorrelated between revolutions

• 1 cycle per revolution orbit error 
estimated for each full revolution and 
removed

• Maintains annual steric though not 
mean sea level rise

Jason2 OGDR 5.7 cm average 
amplitude

ENVISAT IGDR 4.8 cm average 
amplitude
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Method 1: Compare to a known SSH observation, Jason-1 IGDR

0.1m

-0.1m

SSHA difference (J2-J1) after 
full processing (corrections, QC, 
orbit error removal)

Global bias = 0.0002 m
RMS = 3.19 cm

05Aug2008 to 19Aug2008 (14 days) 
14,000 crossover observations

If error characteristics are equivalent 
between the two systems, the error of each 
is then 2.26 cm (lower bound).

Meets NPOESS threshold and objectives 
for mesoscale and basin scale.

However, there are correlated errors in 
corrections

Jason-2 OGDR relative to NPOESS 
IORD-II Accuracy Requirement

Jason-2 OGDR – Jason-1 IGDR SSHA, 
12Sep08
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Method 2: Crossover evaluation, Compare SSHA obs at points 
where satellite crosses itself.  Due to oceanographic variability, this 
value is larger than measurement accuracy and is thus an upper 
bound.

05Aug2008 to 19Aug2008 (14 days total)
14,000 crossover observations
Jason-1 IGDR = 7.68 cm
Jason-2 OGDR = 7.76cm
Assuming error characteristics are same 
along ascending and descending passes,
Jason-1 = 5.43 cm noise (upper bound)
Jason-2 = 5.49 cm noise (upper bound)
Meets NPOESS IORD-II Mesoscale 
threshold

0.2m

-0.2m

SSH anomaly, Jason-2 OGDR, 12Sep08

Jason-2 OGDR relative to NPOESS 
IORD-II Accuracy Requirement
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Relative Latency

Number of data points 
from prior days used in 
the 25 Apr 2009 global 
assimilation from 
available data streams.
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Jason-1 Interleaved

•Jason-1 satellite 
moved within orbit 
plane to sample 
ground tracks shifted 
in space

•Mean sea surface 
deviation from CLS 
already computed 
based on TOPEX 
interleaved data set

•Requires 
implementation of a 
new mission within 
ALPS and definition 
of reference time for 
data stream

0.2m

-0.2m

SSH anomaly, Jason-1 interleaved
14Feb09
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Jason-1 Interleaved, Jason-2, 
ENVISAT

0.2m

-0.2m

SSH anomaly
14 Apr09
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Jason-2

0.2m

-0.2m
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Jason-1 interleaved and Jason-2 IGDR impact
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32 Ensemble constrained by ET analysis variance
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Impact of tandem mission through variance 
reduction

• Daily assimilation cycle computes analysis variance 
based on forecast error variance and data distribution

• Ensemble variance is set to match the analysis 
variance

• Forecast error variance in several inferred parameters 
(buoy drift, sound speed characteristics, …) are 
constructed

• These can relate back to operational requirements 
(predicting buoy drift to within 5km over 36 hours, 
…)
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