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MISSION PERFORMANCE SERVICE FOR JASON-3 MISSION

By succeeding to TOPEX/Poseidon, Jason-1 and Jason-2 on their primary ground track, Jason-3 has ex-
tended the high-precision ocean altimetry data record. It was launched on January 17t 2016 and is still on
orbit at this date.

1 Tandem Phase with Jason-2

During Jason-3 tandem phase with Jason-2 (February 12t to October 2" 2016), both satellites were on the
same ground-track (with only 80 seconds delay), which was a unique opportunity to precisely assess pa-
rameter discrepancies between both missions and detect geographically correlated biases, jumps or drifts.
At the end of this tandem phase, Jason-3 was declared fully operational and became the reference mission
for the GMSLcomputation, and Jason-2 continued its mission on another orbit.

2 Reference Mission Period

From October 2™ 2016 to April 7t 2022, during 5 and a half years, Jason-3 was the reference mission for
the GMSL computation. OGDR and IGDR products have been publicly available since June 30th 2016.
OGDR were firstly generated in version “T” for the first cycles, and then turned into “D” version. GDR prod-
ucts have been available in version “T” since early October 2016 (more details on products versions on
Jason-3 handbook). From cycle 174 onwards (29/10/2020), respectively cycle 171 onwards (29/09/2020),
IGDR and GDR have been produced in standard F. The complete reprocessing to standard “F” of the GDR
data was achieved during 2021. GDR data have been distributed in standard F from cycle 171 onwards
(16/12/2020).

During each cycle, missing measurements were monitored, spurious data were edited and relevant pa-
rameters derived from instrumental measurements and geophysical corrections were analysed for OGDR,
IGDR and GDR. Please note that analysis are done over ocean only, no assessment is done over hydro-
logical targets. GDR cyclic reports are publicly available through the AVISO web page.

Please note the change in orbit standard solution available in the products:
+ GDR-F data orbit solution is POE-F ;

+ until Jason-3 cycle 094, MOE-E orbit standard is available in IGDR products (MOE-F from cycle 095
onwards) ;

 from Jason-3 cycle 113 onwards, MOE orbit standard uses both DORIS and GPS data.

3 Tandem Phase with Sentinel-6 / Michael Freilich

In order to ensure the extension of the legacy of SSH measurements, Sentinel-6 / Michael Freilich satellite
was launched on November 21st 2020: it reached Jason-3 orbit at the end of 2020. From cycle 179 on-
wards (18/12/2020), Jason-3 is used as a reference for Sentinel-6 tandem phase. At the end of cycle 226
(07/04/2022), the tandem-phase is completed and Sentinel-6 takes the lead as the reference mission.



https://www.aviso.altimetry.fr/en/data/calval/systematic-calval/validation-reports/jason-3-gdr.html

MISSION PERFORMANCE SERVICE FOR JASON-3 MISSION

4 Interleaved Orbit Period

At the end of the tandem phase, Jason-3 was moved to an interleaved orbit. The maneuver took place
between April 7th 2022 and April 25t 2022 and it was decided to start over the cycle count at 300. Most
results presented in this report are thus in this period.

5 Data availability

Data availability is excellent for Jason-3. Jason-3 presents 99.3% of data availability over ocean after
removing specific events (99.98% for Jason-2, see figure 1). Such events occured only a few times over
Jason-3 full period and had almost no impact during 2023.

In particular :

— during cycle 3, where 21.02% of measurements are missing due to the GPS platform upload,
— during cycle 57, where 1.76% of measurements are missing due to the DEM-onboard upload.

— during cycles 112/113, where 79.89% (for cycle 112) and 24.21% (for cycle 113) of measurements
are missing due to SHM from 24/02/2019 09:57:16 until 06/03/2019 08:44:21.

— during cycle 116, where 53.19% of measurements are missing due to SHM from 06/04/2019 23:17:22
until 12/04/2019 02:20:01.

— during cycles 146/147, SHM occured from 31/01/2020 04:51:17 until 05/02/2020 09:37:14, and an-
other time from 05/02/2020 21:00:53 until 13:02:2020 08:42:44. Due to those SHM events, missing
data rate is 38.94% for cycle 146 and 88.81% for cycle 147.

— during cycle 160, SHM occured from 15/06/2020 21:50:42 until 19/06/2020 07:32:46. Due to this
SHM event, missing data rate is 33.58% for cycle 160.

— during cycles 173/174, there is a DORIS anomaly from 27/10/2020 13:23:01 until 29/10/2020 11:36:00.
Due to this event, missing data rate is 13.46% for cycle 173 and 7.02% for cycle 174.

— between cycle 227 and cycle 300 : Orbit change maneuver from 07/04/2022 until 25/04/2022. Over
this event, the altimeter is off and the radiometer does not send any data.

— during cycle 316, where 1.4% of measurements are missing due to the DEM-onboard upload.

6 Sea Level Anomalies

During Sentinel-6 tandem phase with Jason-3, the averaged difference of gridded SLA shows little differ-
ence between both missions as they have a very small temporal shift, similar to Jason-2/Jason-3 tandem
phase. One noticeable difference between both missions is the dependency of range to SWH for Sentinel-
6. This issue has been resolved, just like the equatorial band in the map difference. See Analysis of the
Sentinel-6A SLA biais correction.

The daily monitoring of mean SLA for Jason-3 is computed on figure 2. The orbit change over 2022 had no
impact on the SLA stability of Jason-3 mission which shows a strong consistency with what was previously
observed.

7 Performances at crossover points



https://www.aviso.altimetry.fr/fileadmin/documents/data/tools/bias_S6ASAR_L2PL3_forORR.pdf
https://www.aviso.altimetry.fr/fileadmin/documents/data/tools/bias_S6ASAR_L2PL3_forORR.pdf
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Percentage of available points (ocean)
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Figure 1 — Jason-2, Jason-3 GDR, Jason-3 IGDR and Sentinel-6 LR data availability
over ocean (per cycle)

Sea level anomaly (mean)

nbr min mean med max std
13 286 0.004145 0.02714 0.02688 0.05937 0.01065
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Figure 2 — Cyclic monitoring of SSH bias between Jason-3, Sentinel-6 and Jason-2

Looking at SSH difference at crossovers (figure 3), a 120 day signal is way less visible than before on the
mean for Jason-3 GDR data now that the orbit standard is homogeneous for the whole record (standard-F).
Concerning SSH error at crossover points ( standard deviation / /2 ), Jason-3 mission show very good
and stable performances with an error of 3.39 cm (3.48 cm for Jason-2). This satisfying performance is
confirmed from cycle 15 onwards for Sentinel-6.
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SSH crossover (MEAN)

nbr min mean madian max std
Ik} 285 -0.007049 3.992e-05 4.5340-05 0.0176 0.003115
56 108 -0.005862 -4.379e-05 -0.0001422 0.007801 0.002595
B 116 -0.01079 8.481e-05 0.0007224 0.008234 0.004388
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Figure 3 — Monitoring of mean of Jason-3 and Sentinel-6 SSH crossover differences for
IGDRs (only Jason-3) and GDRs. Only data with |latitude| < 50 ¢ bathymetry < -1000m
and low oceanic variability were selected. (ocean_tide sol1 = FES is used in SSH
computation)

SSH crossover (STD)

nbr min mean median max stad
13 285 0.03833 0.0463 0.04642 0.05851 0.001812
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Figure 4 — Cycle by cycle standard deviation of SSH crossover differences for Jason-3
and Sentinel-6. Only data with |latitude| < 50 bathymetry < -1000m and low oceanic
variability was selected.

The mean SSH differences at Jason-3 crossovers is highly stable (figure 5), thus proving the accuracy of
Jason-3 as the reference mission.

8 Contribution to Global Mean Sea Level

From May 2016 (Jason-3 cycle 11) to April 2022, Jason-3 has been the reference altimetry mission to
estimate the Global Mean Sea Level (GMSL), replacing Jason-2. Regional and global biases between mis-
sions have to be precisely estimated in order to ensure the quality of the reference GMSL serie on AVISO+

website.



https://www.aviso.altimetry.fr/en/data/calval/systematic-calval/validation-reports/jason-3-gdr.html
https://www.aviso.altimetry.fr/en/data/calval/systematic-calval/validation-reports/jason-3-gdr.html
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Figure 5 — Map of Jason-3 SSH crossover differences over cycles 320 to 357.
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Figure 6 — Global (right) and regional (left) MSL trends from 1993 onwards.
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