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Introduction. Document overview

The purpose of this document is to report the major features of the cross-calibration between Envisat, ERS-2
and Jason-2 missions. The document is associated with data dissemination on a cycle by cycle basis.

The objectives of this document are :
To present the major useful cross-calibration results for the current cycle

To report any change likely to impact the comparison between Envisat and other missions, from
instrument status to software configuration

It is divided into the following topics :
Cycle overview

Cross Calibration with ERS-2
Cross Calibration with Jason-2
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2. Cycle overview of each mission

2.1. Versions and Cycles used for ERS-2, Jason-1 and Jason-2

Envisat cycle 078 has been produced with the IPF processing chain V5.06 and the CMA Reference Soft-
ware 9.2_03. The content of this science software version is described in a document available on the ESA
PCS web site ([4]). The Envisat quality assessment report ([5]) summarizes the major features of the Envisat
data quality for this cycle of data.

Note that for an unknown reason, a change of behaviour of the Ultra Stable Oscillator (USO) clock fre-
quency occurred in February 2006. Since cycle 65 pass 451 (2008/01/23), the anomaly has disappeared.

Users are strongly advised not to use the range parameter in Ku and S Band without this correction, even for
the non-anomalous periods, in order to correct the range from the long term drift of the USO device. More
information is available on http ://earth.esa.int/pcs/envisat/ra2/auxdata/. Users are strongly advised not to
use the range parameter in Ku and S Band without this correction, even for the non-anomalous periods, in
order to correct the range from the long term drift of the USO device. More information is available on
http ://earth.esa.int/pcs/envisat/ra2/auxdata/.

Ten hours after the recovery of the HSM anomaly on the 17 January 2008, a drop of the RA2 S-band trans-
mission power occurred. Consequently, all the S-band parameters, as well as the dual ionospheric correction
are not relevant and MUST NOT be used from the following date : 17 January 2008, 23 :23 :40 (Cycle 65
pass 289). Users are advised to use the Ionospheric correction from GIM model, which is available in GDR
data products.

This quality assessment has been done using the USO temporary correction provided by ESA and using a
mix bifrequency-GIM ionospheric correction.

The cross-calibration with ERS-2 OPR2 version 6.5 from CERSAT centre has been performed with ERS-2
OPR cycle 146. The main results for cycle 146 are reported in the ERS-2 Quality assessment report [11].
All the necessary updates were performed on ERS-2 data to be homogeneous with the Envisat data set.

The cross-calibration with Jason-2 GDRs (CMA Reference Software V2-3p1p3p4) has been performed
with Jason-2 GDRs cycles 028 to 031. The Jason-2 quality assessment report ([2]) summarizes the major
features of the Jason-2 data quality for these cycle of data.
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2.2. Contains of SLA

The different parameters used to compute the sea surface height (SSH) for Envisat, Jason-1, Jason-2 and

ERS-2 are :

Ku range Ocean Retracking Ocean Retracking Ocean Retracking From OPR
POE Orbit From GDR-C (1) From GDR-C (2) From GDR-C From D-PAF
Tono Correction IONO GIM Since S Band loss (3) Filtered Bifrequency Filtered Bifrequency GIM (6)
‘Wet Tropo Correction RADIOMETER From WMR From JMR From AMR From MWR
‘Wet Tropo Correction MODEL From ECMWF From ECMWF From ECMWF From ECMWF

Dry Tropo Correction

From ECMWEF Cartesian Grids (4)

From ECMWEF Cartesian Grids (4)

From ECMWF Gaussian Grids

From ECMWEF Cartesian Grids

Non parametric sea state bias

GDR-B Standards

GDR-C Standards since Cycle 233 (5)

GDR-C Standards

From Mert et al, 2005

Barometer Correction MOG2D High Resolution MOG2D High Resolution MOG2D High Resolution MOG2D High Resolution
Ocean tide height GOT00 GOT00 GOT00 GOT00
Geocentric pole tide height ‘Wahr J.W 1995 ‘Wahr J.W 1995 ‘Wahr J.W 1995 ‘Wahr J.W 1995

Solid earth tide height

Cartwright and Edden 1973

Cartwright and Edden 1973

Cartwright and Edden 1973

Cartwright and Edden 1973

TAB. 1: Geophysical corrections used corresponding cycle

(1) GDR-A until Cycle 41 and GDR-B until Cycle 68

(2) GDR-B until Cycle 233

(3) S-Band loss : 17/01/08 Cycle 65

(4) Model with the solar S1 and S2 atmospheric tide components

(5) Before Cycle 233 : Venise 2006 Version Standards

(6) Before Cycle 36 : Bent Model

Most comparisons were performed using the ECMWF wet troposphere correction for both Envisat and
Jason-2, to prevent possible discrepancies from radiometer corrections. In some particular cases, the radio-
meter corrections are also used. It will be precised in the document.
Different corrections are updated for each mission with reference to the products. They are detailled in

Tab.1.
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3. Cross Calibration with ERS-2

The Envisat/ERS-2 cross-calibration results are not available for this cycle of data.
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Cross Calibration with Jaso

Jason-2 GDRs data (cycle 028 to 031) are used for this cross calibration.

Statistics are computed on a J2 cyclic basis (10 days). An average per boxes is performed, prior to the

statistics in order to allow us to have homogeneous sampling of

the ocean for the 3 satellites .

As Envisat have 35 days cycles, EN data are considered on subcycles (corresponding to J2 10 days cycles).

ENVISAT 10—day coverage for Jason-2 cycle 29

JASON 2 10—day coverage for Jason-2 cycle 29
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41. Instrumental and geophysical parameter analysis

4.1.1.  Significant Wave Height

The J2-basis cycle per cycle mean and standard deviation of Ku-band SWH for J2 and EN is plotted as a
fonction of the cycles number on the following figure :
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4.1.2. Backscattering coefficient (Sigma0)

The J2-basis cycle per cycle mean and standard deviation of Ku-band Sigma0 forJ2 and EN is plotted as a
fonction of the cycles number on the following figure :
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Note that in EN Gdr products, a -3.5dB bias has been applied (Roca et al., 2003 [63]) on Envisat’s Ku-
band Sigma0 in order to be compliant with the wind speed model (Witter and Chelton, 1991 [77]). For this
particular figure, the same bias was applied on J2 curve.
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4.1.3. Altimeter Wind Speed

The J2-basis cycle per cycle mean and standard deviation of Wind Speed forJ2 and EN is plotted as a
fonction of the cycles number on the following figure :
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(05/05/2009 — 15/05/2009) (05/05/2009 — 15/05/2009)
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4.2. Crossover analysis

4.2.1. [Envisat - Jason-2] Maps of SSH crossover differences

[Envisat - Jason-2] SSH differences at crossover points with 10 day time lag are computed in two configu-
rations :

- using the radiometer wet troposphere correction

- using the ECMWEF wet troposphere correction

The differences are plotted on the following figure (data are centered about the mean value) :

EN/J2 Crossover mecan Differences (cm)
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The two maps are very close and present large EAST/WEST basin scale [Jason-2 - Envisat] differences.
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The cycle by cycle mean and standard deviation of [Jason-2 - Envisat] differences of SSH at 10-day dual
crossover using the ECMWF wet troposphere correction are plotted in the following figure :
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4.3. SLA Comparisons

Envisat and Jason-2 Sea Level anomalies relative to CLSO1 Mean Sea Surface are computed. Differences
are mainly due to the spatial and temporal sampling of the ocean.
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The annual signal seen by both missions is very consistant. The impact on MSL trend is detailled on next
part.

Standard dewviation averaged per box (4 x4 ) of SLa, [Latitude|<=50, Bathy<—1000m, var<—ZOocm
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The SLA standard deviations for both missions, Envisat and Jason-2, are similar.
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For a best visualisation, measurements have been centred. The mean bias between both missions is quite
stable, around 2.8 cm.
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Global statistics are computed over deep ocean areas (1000 m) and low variability. In order to see fine
features, maps are centered about the mean value.
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There is a very good correlation between the two maps. The East/West basin scale difference observed on
dual crossovers remains.
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4.4. Mean Sea Level trends

The analysis of SLA long term evolution is performed through the particular Mean Sea Level trend stu-
dies. For these studies the same method is applied on all missions. It is described here after.

For each cycle of 10 days for J1 or J2 and sub cycles of (35/4=8.75days) for EN, a mean grid of sea le-
vel anomalies (SLA=SSH-MSS) of 2°x2° is first calculated in order to distribute the measurements equally
across the surface of the oceans. The global or basin mean for each grid is calculated by weighting each box
according to its area, in order to give less significance to boxes at high latitudes which cover a smaller area.
This gives the time series per cycle, which is then filtered with a low-pass filter in order to remove signals
of less than 2 months or 6 months, and the annual and semi-annual periodic signals are also adjusted. The
MSL slope is deduced from this series using a least squares method.

The MSL follow-up forJason-2 and Envisat is plotted on the following figures :
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Envisat’s MSL has various behaviors during its lifetime, including a very odd decreasing trend at the begin-
ning of the mission for a still unknown reason . After 2004, the slope increases as expected.

To ease the comparison between each mission, a volontary bias is applied on curves.

Note that J2 curve has to be handled with care because of its short period.
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