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A B ST RA CT This transponder is also used to calibrate SIRAL’ s range, datation, and interferometric baseline (or

The CryoSat mission is designed to determine fluctuations in the mass of the Earth’s land and the angle of arrival) to meet the mission requirements [2]. Three different type of data are used: the raw
marine ice fields. Its primary payload is a radar altimeter that operates in different modes optimised Full Bit Rate data, the stack beams before they are multi-looked (stack data) in the Level 1b
depending on the kind of surface: Low resolution mode (LRM), SAR mode (SAR) and SAR processor, and the Level 1b data itself [3].

Interferometric mode (SARIN). This radar is named SIRAL (Synthetic aperture interferometer radar
altimeter) [1].
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Ideally the comparison between (a) the theoretical value provided by the well-known target, and (b)
the measurement by the instrument to be calibrated provides the error that the instrument

Transponders are commonly used to calibrate absolute range from conventional altimeter Introduces when performing its measurement [4]. When this error can be assumed to be constant
waveforms because of its characteristic point target radar reflection. The waveforms corresponding regardless of the conditions, it will provide the bias of the instrument. If the measurements can be
to the transponder distinguish themselves from the other waveforms resulting from natural targets, repeated after a certain period of time, it can also provide an indication of the instrument drift.

In power and shape. This poster presents the analysis and results of this calibration using the products processed with

ESA has deployed a transponder available for the CryoSat project (a refurbished ESA transponder Baseline E. The work presented here has been carried out under an ESTEC/ESA contract, to
developed for the ERS-1 altimeter calibration) at the KSAT Svalbard station. Another transponder calibrate CryoSat-2 during the Commissioning phase. It was later extended with an ESRIN/ESA
was deployed in Greece Technical University of Crete for the Sentinel-3 calibration and then moved contract, for continue monitoring and including further analysis.

to the current location.
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* ~26 CS2 passes planned per year . - ~6 CS2 passes planned per year | AT
. Two important anomalies, early 2017 and late 2017 . Several passes failed during the job order generation The Cre,te transp(_)nder was developgd at the Technical University of Crete
(20 and 6 passes off) related with power supply for ESA's Copernicus earth observation programme. As well as the

Sentinel-3 project, it services the Jason missions as an additional
transponder site.

RESULTS THE SVALBARD SITE

RANGE RESULTS

The correction of the terrain motion was added to the other geophysical corrections to get the proper deviation of the
Instrument range bias.
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the absolute range measurements.
Range average [mm] 35.3 35.3 341 178 340 321 447 314 J

Range std [mm] 15.7 149 212 204 264 250 223 218 ° Absolute Range bias difference between

Range trend Svalbard and Crete (=10 mm) is almost fully

[mm/year] e A0 Sely Oda S ls LA -2 related to the internal delay used in Crete.
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After the Baseline D and E upgrades, the datation results between SARIn Rx1 and Rx2 is not well
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distance. This noise is translated
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The same bias between the channels, ~20 us, is seen both in Svalbard and Crete.
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* Results show consistency among the different types of data used (stack data and L1B).

 The residual range bias observed is about 3.5 cm (SARIn and SAR) . A trend of ~0.1
mm/year is observed in the range results over Svalbard after compensating with the terrain
motion monitored with a GPS ground station.

Range noise[mm]
o

o After the correction of the datation biases found in Baseline A&B, the datation bias could be
considered negligible in the SAR/SARIn cases. The residual datation bias is about -24 us for

SAR/SARIn (channel 2) while for SARIn (channel 1) is -42 ys. (Note: The pre-launch system
The standard deviation of the independent TRP range errors gives an overall view of the noise of the datation testing showed a random error of a few us.)

range measurement, where not only the instrument noise has to be taken into account but also the
noise in all the geophysical corrections applied.

i3 14 15 1.6 1.7

Time [picoseconds] x 1 01 3

Beams Samples

« The phase results are still noisier when the STR selection i1s not done properly by the on-

board system. In some passes STR ATT_REF does not provide the best phase result.
In order to evaluate as closer as possible the range performances of the instrument, the noise within

the aligned stacks is computed. 005 _Range Noise [r;] SAR\SARIn 5 R ef erences
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