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Microwave Transponder

» Ku-band signal repeater

" Frequency: 13.75 GHz+300 MHz

= Antenna diameter: 42 cm
= Total system gain: 149 dB

= Major advantages
= Stable point of reflection
» Coastal and inland altimeter measurements

* No influences from ocean dynamics
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Ci\?v,: Principle of Transponder Calibration

Conventional Method
= Measurement of the nadir range to the sea surface

= Complementary in-situ observations from GPS
buoys, tide gauges, etc.

B = (hSAT o h‘%{) o SSHt.ide gauge

Transponder Method

= Measurement of the
slant range to the
transponder

B = (|Fsar — Trrp|) — T4Rp
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= Gavdos cal/val station
= Tide Gauge, DORIS, Transponder
= Jason-2 cross-over: 018D/109A
= TRP site equipment
= Concrete base

= Fabric housing with
acrylic glass roof

= Electric power supply

= Photovoltaic unit

= Remote operation
» GPRS-Modem
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Ci\?v,: Ocean vs. Transponder Waveform P

= Ocean - return pulse = Transponder - return pulse
= Regionally generated = Characteristics of point target
response response
= Brown modelled signals » Peak shaped signals
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Ci\?v,: Jason-2 Altimeter Operation Modes

= Poseidon-3 modes of operation/calibration

= Tracking mode

= Loss of tracking mode due to sudden increase of land elevation

= CAL-2 mode

= Low resolution '
(150 ms sampling) et

= Complex handling 100,3“
= DIODE / DEM

= 20 Hz waveforms

return power [arb. u.]

= Simple handling

100

= |ocally activated for :
each transponder overflight 20 o

calibrations []

bin number [ ]

= 104 bins @ 3.125 ns sampling
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Gwe Altimeter Range from DIODE/DEM Mode &8

= DIODE/DEM generated transponder waveforms

» Defined reference distance given with the products

= Reference bin number 32 - Tracker range 7, ..,

= Bin range computed from exact epoch time of TRP reflection
» Calibration close to point of overflight > Bin range r,,,

= Calibration at outbound arc - Bin range r,;,

= Altimeter range: r; = r, + Fyip + AF
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Transponder Calibration Flow Chart

4 )
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satellite and transponder
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C@F Transponder Calibration Flow Chart
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Ci\?v,: Transponder Waveform Retracking P

» Fitting methods for TRP return bin computation
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(i\?v,: Altimeter Range Determination

= Approximation of individual calibrations (=50 cals.)

raw range fit

» Determination of TRP return bin

_ 40-. --------- o ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ " TR
= Polynomial fit to all cals. ST 0 . “HE - poly2 fit |
= Bin fitting residuals A i S S S
10 - .................... L . ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ =
= Large residuals at overflight i ————
1.5 -1 0.5 0 0.5
= Correlation with max. return energy t [sec]
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= 3-0 outlier detection 15 1 05 0 05
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= Vertex defines PCA
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return power [arb. u.]

= Measure of timing bias
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(@F Altimeter Pass Bias Results

= Robust fit to final residuals = Transponder Campaign

gauss fit
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(i\?v,: Discussion of Bias Results

*= Differences wrt. _
Gauss fit 8
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(@F Discussion of Bias Results
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=
| A new method of precise Jason-2 altimeter calibration using a microwave transponder

M //aus/eitner et al., 2012, Marine Geodesy, Special Issue 3
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» Conclusion / Outlook

= Transponder method very
suitable for precise altimeter
calibration

= Powerful applications for both
inland and in coastal regions

= High precision calibration may
help to complement and validate
conventional techniques

= Relevance for future missions

» Colocation of transponder
and SLR facility
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