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CONTEXT The In situ calibration allows insuring regular and long-term control of altimeter sea surface height (SSH) time series with independent records. Usually, in situ calibration of
altimeter SSH is performed at the vertical of a specific CalVal site by direct comparison of the altimeter data with the in situ data. In the framework of CNES and ESA oceanographic projects, the OCA
established the Senetosa and Ajaccio calibration sites in Corsica, respectively in 1998 and 2005. Both sites are equipped with tide gauge instruments. The Senetosa site is dedicated to the absolute
calibration of the Topex/Jason nominal orbits, whereas the Ajaccio site was used for the Envisat mission up to its orbit change in October 2010.

At the same time, NOVELTIS developed a regional CalVal technigue, which aimed at increasing the number and the repeatability of the altimeter bias assessments by determining the bias both
on overflying passes and on satellite passes located far away from the calibration site. The strong interest of this principle is to extend the single site approach to a wider regional scale. It is also a mean to
keep on calibrating a mission when good-quality in situ data happens to be missing at its dedicated calibration site. The method was used to compute the biases of the Jason-1 and Jason-2 missions in
Senetosa, as well as the Envisat mission bias in Ajaccio, before its orbit change.

In order to evaluate the stability and generality of the method, an exercise of cross-calibration was also carried out where the biases of both Envisat and Jason-2 missions were quantified at
the two Corsican calibration sites. All these experiments show the robustness and the adaptability of the regional calibration method, and consequently its high advantage for monitoring missions on new
orbits such as Envisat before its loss, CRYOSAT-2, HY-2A, Jason-1 end-of-life or the future Sentinel-3 mission.

The regional CALVAL method: combining absolute and offshore in situ validation techniques

Absolute CALVAL: Direct comparison between the altimeter SSH and the tide Generic method.:
gauge measurements (point C on Figurel). = Calibration of missions on new orbits

v" Only for satellite passes flying over the calibration sites. The regional CALVAL method can be used to compute the bias:
v' Comparable to the bias estimations at the other calibration sites (Harvest, Bass v of missions right after an orbit change (ex: interleaved Jason-1,

Strait, Gavdos...) p '- Envisat since October 2010)
Offshore CALVAL: Computation of the bias on offshore passes , v for orbits without dedicated calibration sites (ex: Sentinel-3).

v Following a succession of accurate mean sea surface profiles, combining = Calibration of non-repetitive orbits
several missions | It can be as well adapted to estimate the bias for missions on quasi non-

v" Using a high resolution mean surface to link the in situ and altimetry SSH repetitive or shifting orbits (ex: Cryosat), at various calibration sites.

Possible ways of improvement: Applicable to others sites: Harvest Platform, Bass Strait, Gavdos...

v' Good-quality SSH data (altimetry / in situ measurements)

' In situ HR = ] :
v Accurate mean sea surface profiles mean - blasalti tr3 (t) = (SSH sl?rs (t) - dynB tr3 (t) - (SSHfgut?i (t) - dynTG trl(t))
v High resolution in situ mean surface surface | - ins’itu al't | | .
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v Ocean dynamics corrections; ocean tide and atmospheric effects between the Figure 1: Generic diagram of the regional in situ +(SSH 161 —SSHc 1) + (SSH ¢ r1 — SSH A1) + (SSH atr2 — SSH B tr2)
offshore passes and the coast calibration method

| o Results of the cross-calibration experiment in Corsica
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Ocean dynamics correction Very  coherent results, in agreement with the estimates of the other groups
. . . - Jason-1/2 in Senetosa, Harvest, Gavdos and Bass Strait, Envisat in Ajaccio
DAC: regional TUGO simulation (LEGOS) : b

Ocean tide: regional tidal atlas (COMAPI, CNES project) || For both sites and Jason-2 and Envisat missions Porsasr. |
v' More homogeneous results when applying the tide correction (lower variability in the bias estimates) ‘ 5 3 \  Aiaceio |

v' Coherent results for Envisat on both sites without the tide correction
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“Jason-1 bias in Senetosa No ocean dynamics correction | With ocean dynamics correction Jason-2 bias No ocean dynamics correction With ocean dynamics correction
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Nominal orbit
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Track 085 (absolute method) 9.4+0.2 3.4 247 : : 3.3 247
Regional bias 30 520 _ _ 31 540 Track 085 (absolute method) 17.0 £ 0.3 3.3 92 17.0+ 0.4 3.5 92

OCA absolute bias (track 085) 35 165 Regional bias 16.7 £ 0.3 3.2 91 16.4+0.3 3.2 91
Interleaved orbit OCA absolute bias (track 085) 17.6 £ 0.4 3.3 58

Jason-2 mean profiles : : 3.6 64 : : . In Ajaccio
Jason-1 mean profiles : : 3.5 63 : : : Regional bias 18.4+0.4 2.5 49

PERSPECTIVES 2012+
- | Calibration of new orbits

Figure 6: Theoretical ground-tracks of the 1 N€ reégional CALVAL method can be used to compute the bias of missions right after an
Jason-2 mission (pink) and the Envisat Orbit change (ex: Envisat since October 2010).

nominal (light blue) and shifted (yellow) orbits _

near the Harvest calibration site. = Future work (2012'2013)-
YRV/EVEVAVWETT v Calibration of Envisat shifted orbit in Corsica

, 81 v Calibration of Envisat nominal and shifted orbits in Harvest

-> Different ocean dynamics conditions

Regional bias

Calibration of non-repetitive orbits

AL VA V) lA\ AR )/‘ It can as well be adapted to estimate the bias for missions on non-repetitive orbits (ex: n situ R

Figure 5: Theoretical ground-tracks of the | Cryosat-2), at various calibration sites. mean
Jason-2 mission (pink) and the Envisat _ o _ _ _ surface
nominal (light blue) and shifted (yellow) This efficient method should consequently be considered for the calibration of recent and

orbits near the Corsican calibration site. | ) future missions such as AltiKa, Cryosat-2, Sentinel-3, Jason-3, Jason-CS...
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Figure 7: Diagram of the regional CALVAL
method adapted to a non-repetitive orbit

These studies were carried out in the frame of a SALP project supported by CNES, the FOAM project supported by the OSTST and the CORSAIR project funded by ESA. The ENVISAT data used in this study were
developed, validated, and distributed by the CTOH/LEGOS, France. The Jason-1 and Jason-2 GDR products were produced and provided by the CNES. The Ajaccio tide gauge dataset was provided by REFMAR.
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