Impact of Jason-2 and Cryosat-2 on DORIS combination

Guilhem Moreaux 1, Frank Lemoine 2, Hugues Capdeville 1, Pascal Willis 3, Petr Stepanek 4, Michiel Otten 5,

G53A-0894

Contacts and links

Guilhem.Moreaux@cls.fr

Ramesh Govind 6, Sergei Kuzin 7 and Pascale Ferrage 8 DS http:/fids-doris.org v
/\
ST,
1cLs, Ramonville, France  2NASA/GSFC, Greenbelt, USA 3IGN, Paris, France “Geodesy Observatory Pecny, Prague, Czech Republic ~ °ESA, Darmstadt, Germany SGeoscience
Australia, Canberra, Australia 7Institute of Astronomy Russian Academy of Sciences, Moscow, Russia SCNES, Toulouse, France
DGXXintrument
. X . Acronym | Analysis Center Country | Contact Software Package| "
[ Summary Thus, the que_s'uon was‘ raised as to why _Jasonz has such an impa cS on thg Tz Cryosat-2 |mpact ]
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[ Jason-2 and Cryosat-2 specificities

Jason-2 (launched on June 2008 - 1336km - 66 °) and Cryosat-2 (launched on
April 2010 — 717km — 92 °) are the satellites with new DORIS DGXX instrument
onboard. This new generation of DORIS receivers can track up to 7 beacons
simultaneously, compared to one and two beacons for the firs t (Spot-2, Spot-3,
Spot-4 and Topex) and second (Jason-1, Envisat, Spot-5) gen erations
respectively, increasing dramatically the number of avail able measurements.

Furthermore, except for Jason-1, which is not included in th e DORIS combined

solutions due to its USO sensibility to the SAA, Jason-2 is th e first DORIS
satellite at 66 degrees of inclination since TOPEX.
[ Jason-2 impact on DORIS combined solutions

Early 2009, a few weeks after the end of Jason-2 commissionin
the IDS Analysis Center's (ACs) started to deliver in tandem
multi-satellites series (extension to ITRF2008 contribut
solutions including Jason-2 DORIS data.

Evaluation (estimation of transformation parameters wrt |
multi-satellite pointed out that the Tz geocenter componen
better with Jason-2 and this benefits the IDS combination (s
IDS combined —multi ACs — solution and Figure 2 for example fr
series submitted by ESA and Figure 2 for the IDS combined solu
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Figure 1 - Impact of adding Jason-

2 in the DORIS solution. ~ ids3 = IDS
to ITRF2008 (Envisat,
Spot-2,-3,-4,-5, Topex) — ids4 = IDS
combined solution (Envisat, Spot-2,

Spot-4, Spot-5, Jason-2) - idss =
IDS4 without Jason-2.
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Figure 2 - Impact of adding Jason-2
in the ESA DORIS solution. esa04 =
esa03 with Jason-2. B

[ Single satellite solutions

Evaluation of the DORIS single satellite solutions from all the ACs has shown that:

1) Tz geocenter components of Spot-4 and Envisat have positi ve and negative
biases, respectively. This indicates a satellite-data-le  vel issue as opposed to a
modeling issue, or a common mode modeling issue for all the an alysis centers.

2) The Tz components for Spot-5 and Jason-2 were clustered mo  re closely to

zero.

lation with Jason-
tion force model

3) The Tx and Ty geocenter components exhibit a 120-day oscil
2 which could result from problems associated with the radia
for Jason-2.

4) Spot-4 and Spot-5 have positive scale whereas Jason-2 and Envisat have

negative ones.

Figure 3 — ESA single satellite
solutions.

Figure 4 — GSC single satellite
solutions.

Figure 5 — Jason-2 single satellte
solutions.

at stations such as
yowa had

Analysis of single satellite solutions has also revealed th
Santiago, Arequipa, Cachoeira and Fairbanks and possibly S
systematically high residuals.

Jason-2 Jason-1 like solution

To better understand the impact of the 7 DORIS frequency chan

the new DORIS DGXX receiver, one AC (Ica) used the Jason-1, 2 t

(September to December 2008) to

1) Extract list of stations simultaneously tracked onboard

Jason-2 7 DFCs.

2) Compute Jason-2 orbit from observations subset determin

3) Estimate so-called Jason-2 Jason-1 like solution using 1 )

Figue 6 -
comparison
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Data  coverage

Jason-2 o

2DFCs (green) and Jason-2 7DFCs
(blue). Notice the positive effect of B
7 DFCs in areas with data gap

(south atlantic, north pacific and

antarctic).
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Figure 8 — Evaluation of Jason-2
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Figure 7 — Orbit comparison between
Jason-2 2DFCs and Jason-2 7DFCs.
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This comparative study between 2 and 7 DFCs receivers has poi

1) Using 7DFCs doubles the number of observations and increa

robustness in areas with data gaps.

2) No difference at the orbit level.

3) Tz geocenter is better centred using 7 DFCs.
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Figure 9 — Examples of impact
of adding Cryosat-2 in ESA (left)
and LCA (down) the DORIS
solutions.
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[ Future DORIS missions ]

Since Cryosat-2, one more satellite is equipped with the DOR IS DGXX
receiver: HY-2A (CNSA - August 16 ™ 2011 — 971km — 99.3° ). DGXX will also
be onboard the forthcoming missions: Saral/Altika (mid 201 2), Sentinel-3A
(2013).

o] [ [ ] [ [ [ [ s oo [ o ot Jos [ o [ Jm [on o s e s L n oL
SPOT2__ D1G

Topex/Poseidon _D1G , SLR, GPS
SPOT3

SPOT4 DiG /
Jason-1_D2GM, SLR, GPS, S

-
e TS

»x

B e s |

.

Sniekh 06 38 675
s oo s
ssfocs woarerdl)
swot cokndly)

Figure 10 — Status and future DORIS missions.
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