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1- Abstract T ————

The EoL configuration has various side effects:

he ageing of Jasonl and the risk to lose control of
the satellte and the collision risk  with :
TOPEX/Poseidon (still in orbit, and no longer o Not possible to keep a 10 day cycle with 254 tracks (Figure 2) 93
manoeuvrable) initiated a collective reflexion on the => Moiré patterns created by the interaction of EoL and Jason?2 | “ e "0'0 & R
so-called “Extension of Life phase” or EoL phase. = Temporal desynchronisation process is 30 to 100+ day long i R v:" ﬂo:g:;‘ %g 9% %‘ ’gmm
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This work Intends to assess the consequences ":,'gwg" o % é&“&,‘.’t’é’@; 0 ,f‘\;;\é’a‘g’:
(degradation VS. the tandem configuration), to find | | o T " Figure2: Moiré pattern for the 12+9/11 fol
good EoL candidates (for mesoscale, sea state and R R g 0P REME  option (dashed, gray) and Jason2 (black,
geodesy applications), and to quantify the impact of be cyclic as shown in Figure 1 (aliasing risk) / - plain). The green diamond highlights one
changing both the sampling capability and the error » I Y random zone where both satellites are

budget (new ground track, loss of the repeat track Figure 1: Example of propagation direction from the 14+6/11 and§ |9C3”V opti.maI-Iy interleaved. The red
analysis) Jason2 duo. Dots show tracks position in the longitude (x) & time diamond hlgh|lgh'FS one ra-ndo-m zone
ySIS). (y) plane for a 3000km scene over 90 days. The propagation where both satellites duplicating on

exhibits a westwards/eastwards cycle of 70 days. the same track.

o New ground track uncharted (no repeat track, gridded MSS only)
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o Base ground track geometry is almost the same
=» If Jasonl and Jason 2 overlap, it is on thousands of kilometers
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3 - Using sub-cycles to pick the best Jason-1 EoL options

A option 12+357/419 9' n 12+274/419

TN L R e i) There are more than 17.000 orbits that can be considered for the Jasonl EoL with a large diversity of sampling patterns dictated
!/ / g”’“ " /"“ t"‘- P2y - . .
oy L by the number (2-5) and value (2-200d) of sub-cycles. To automate the screening process, the following rationale was used:

o Altitude must be compatible with EoL constraints: 1250-1420km minus the 1300-1360km forbidden zone
o Geodetic cycle (if any) must be as large as possible but inferior to EoL maximum duration =» 350 to 450d (Figure 3)

o Last pseudo-cycle must be as large as possible, and inferior to Jason1’s most likely lifespan =» 120d -180d (Figure 3)

o Data from Jasonl EoL must be as decorrelated from one another, and as decorrelated with Jason2 data as possible

Jason2 and EoL will necessarily overlap (Moirée+desynch). Good options are orbits for which the
overlap is not systematic nor recurring frequently, and orbits that blend well with Jason-2 (Figure 4)

The best EoL options are all located in a handful of altitude

s bands (Figure 5, prefix Ato F) about 1 to 3 km wide. Each
' band contains both repetitive (suffix r) and geodetic (suffix
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,. //;’ Figure 4: Positions and correlation circles of Jason?2 oe2  12341/415
’ //ﬁj ’Zv‘ (light gray) and Jasonl EoL (dark gray) measurements _

,r Cg:124341/435 r +

i Wit /! LA In the longitude (abscissa) and time (ordinate) plane.

JAL Eol {asc only, 70d)

Dg:12+257/401

Units are km and days, relative to a Jason2/EoL
duplicate measurement (black cross). Two e 120208/3%

: , configurations are compared: left is 12+341/419 ce2 1 120237/443
Figure 3: Impact of sub-cycles on the EoL sampling. Interleaved (altitude of 1289.9km), and right is 12+9/11

mesoscale or geodetic patterns and apparent sampling drift. (altitude of 1288.1km)

Homogenous geodetic datasets are preferred for ~200 and ~400days | '

4a - Impact on mapping v 4b - Impact on sampling dynamics

| | _ . T TTET—— Geometrical simulations (no MSS error) and animations were used to explore
To quantify the degradation associated with — the dynamics of mixing Jasonl EoL and Jason2. E.g. ability to detect and to

the EoL phase, an impact study (OSSE) u I I I I I I I I keep tracking sea state or mesoscale features in Near Real Time.

Figure 5: Recommended EoL altitude bands with
repetitive and geodetic options and their characteristics

was carried out with DUACS multi-mission

software. The rationale was to- Blending well with Jason2 is mandatory to get a stable sampling capabillity

from the tandem. The first sub-cycles impact sea state applications (Figure 8).

v’ Take an eddy-resolivnhg model output as Larger sub-cycles and cycles impact mesoscale sampling (Figure 9).
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Percentage of [1000km/24h] features tracked as a function of time

realistic errors (with or w/o the MSS error) error for the current tandem (red), t(nllesosgcza[l)e) fort_the oo
and various repetitive (blue) or anJ eng g op ||(_)n. :
geodetic options (green). a<+Ug sampling

exhlblts NRT obs |
/ ReconStrUCt a.n << Observed )> Ocean SSH Normalized reconstruction error (2 sats, SSH, ocean

variability > 200cm?)

(SSH, geostrophic velocities) in NRT , [ e

v Apply DUACS crosscal & mapping

- Pessnmlstlc MSS error

The dlﬁerenCe K« truth » - K« Observed » glves the :: {3cmrms}
observation error. All results are normalized to | H

the error of the current J2/J1 tandem in NRT.

Figure 8: Synch pattern for Bg2, Br3 (blue) and current
tandem (red) & impact on SWH or storm surge tracking

In a first step, we ignore the additional MSS
error to quantify the performance of the new e ——
sampling pattern only (Figure 6). Breaking the ceran varabily = 1200

tandem adds 20 to 35% of additional error due | 'ZE.”i.ZTfJE;"ZEmm ' 5 - Conclusions

Pessimistic MSS error {2cmrms

to measurement duplicates (Moiré, section 4b). "] I I All EoL are largely inferior to the current tandem with +30% mapping error from

J2-J1t(10d) J2-Br3{11d) J2-Bg2{geod)

The best repetitive orbit is « Ar » (15-days). The sampling alone. Furthermore, the MSS error adds again +20% to +50% error.

best geodetic Iis « Bg2 » (pseudo 17-days). The Both losses degrade a coordinated sampling already barely sufficient in NRT.
worst Moiré effect is on 11-day orbits.

e f Jasonl is to be moved, the 11-day orbit Br3 should be selected if the EoL
We then add the correlated MSS error to | | | phase lasts for more than one year (MSS error can be minimized). If the EoL
quantify its impact in addition to the sampling Z:?(‘;r”]fof:e':']ggj:'czg‘:ezzs(‘fg‘g‘tgn ikely duration is less than 1 year (or unknown) the choice should be Bg2 for its
degradation (Figure 7). 3cm rms of error add variability < 12cm (bottom). Three sampling capability (but decent observations will be limited to strong currents).

+50% of mapping error wherever ocean error levels are used : standard

variability is less than 12cm (75% of the globe).  (blue), 1cm MSS error (green) <@ g T e
y (75% g ) and 3 cm MSS error (red). OSTST MEEting 2010 gﬁg é @ ;!j@
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