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1. Meeting scope

Meeting was devoted to the reprocessing of Topex data, focusing on the retracking  
1.1. Introduction from CNES
It was agreed with JPL to focus on the retracking of the Topex altimeter data as this step is of highest priority. 
Please refer to last year minutes (SALP-CR-ALT-EA-16243-CN : Minutes_Meeting_Topex_reprocessing_2012-01-17) for other topics like geophysical corrections, POD, product content, …

CNES briefly reminds its internal constraints, linked to the CNES budget multiyear planning availability and the fact that the CNES available budget has been postponed for one year to the next since about 5 years. This budget availability is not guarantee in the future, we should therefore try to conduct this analysis in the coming months. There is also the need to make a clear status on the feasibility of the Topex reprocessing in coming months as this is of highest importance for several studies like : 

· MSS 2015 development (required to support SWOT mission)
· CCI (climate change initiative)

· PISTACH V2 (coastal and Hydro products)

· MSL trend analysis 

· etc

Francois presented the numerical approach, based on the use of the real impulse response. This retracking solution has been developed and fully validated on Jason-2 LRM data and is now used to process the CryoSat SAR data. 

CNES also mentioned that the PTR degradation impact can be quantified on simulated data. However we need to be sure about the PTR side lobes that need to be taken into account as some of them appear rather odd. If we succeed in this PTR analysis, we may simulate a PTR degradation to mimic what has been encountered in-flight (refer to “Topex Radar Altimeter Engineering Assessment Report issued in August 1999” by Hancock and al.). Tentatively this may also provide LUT to directly correct the current MGDRs products. Some early analysis performed by F. Boy, based on PTR simulated by hand to mimic the degradation as seen on Wallops report, tends to validate that the impact on the epoch is small but not negligible (less than 1cm). On the other hand, the impact on SWH could be very strong, about 70cm. However the large side lobes on the left hand side of the CalSweep has not been taken into account in this CNES study.

Recalling that if the SWH impact was clear (about 30 cms at the end of TopexA), on the Sea Level nothing was particularly noticed even if there is some doubts based on recent tide gages comparison exercises (M. Ablain – as part of the CCI project analysis tends to believe that the range is impacted by about 5 mm). Phil notes that the impact on the SSB correction from the incorrect SWH is of the order of 1 cm (30 cms of SWH), so the SSB correction is covering part of the change. Also a new SSB solution, computed in 2009 tends to reduce the Topex-tide_gauges differences as illustrated on the figure below. 
[image: image1.emf]
1.2. Introduction from JPL
Phil informed that there is high pressure from several PIs. The budget available from the current NOAA contract will last 2 more years but for 2013 NOAA provides much less funding than what was originally planned. This is however not blocking as Phil as used much less funding that originally planned past year. 
Phil presented some examples of the calsweep (pre-launch and in-flight calibration). These calibrations depict a pretty large side lobes signal on the right hand side. This is a very weird behavior that should be analyzed further. 
Phil recalled that only 64 samples (I2+Q2) are available in the routine PTR. An oversampled PTR is required if we want to include the real PTR in the retracking process. Phil took the flight data and performed a Fourier transform to generate an oversampled PTR (0-padding). This ground processing should be specified in order to be analyzed on CNES/CLS side as CNES&CLS experts do not understand how we can oversample a calibration provided in power (I2+Q2). 
AI N°1.  NASA/JPL to describe the method used to oversample the PTR 

Due Date : 15 March 2013 
Phil recalled the basic results of the 2007 and 2009 retracking (see minutes of October 2010 JPL-CNES meeting by N. Picot dated 2011/01/17): the 2007 sea level trend basically agreed with the MGDR and the SSB solution moved much closer to that of Jason-1.  The 2009 sea level trend for Alt-A was significantly changed from that of the MGDR while Alt-B remained very similar.  The 2009 SSB behavior of the retracked data was similar to the original MGDRs so quite different from Jason-1.

Then Phil recalled the main evolutions between the 2007 reprocessing and the 2009 reprocessing. The 2007 data set used hand-fitted PTRs on selected cycles of data with the original waveform weights.  The 2009 retracking used PTRs produced by an automated procedure that operated on the Cal-1 data of each cycle.  The 64 point Cal-1 data were interpolated by FFT with zero padding (this procedure should be specified).  Gaussians used in the Rodriguez retracking procedure were fit automatically to the interpolated data.  Phil anticipates that this may be a major contribution to the observed degradation. One other solution could be to try to have a fit of the whole PTR during TopexA in order to generate a smooth PTR as a function of cycle number and/or time. This approach could be tested on CNES side independently. 
Also, while the PTR degradation has been largely analyzed, leakages spikes are also present and should be accounted for in the retracking. JPL solution to correct for those spikes is to modify the weights manually. Knowing that the gates impacted by the big bump in the tail are not used to minimize the impact on the retracking estimates.
In 2009, an attempt was made to adjust the weights by averaging waveform residuals in the gate indices (ranges of swh) used by TOPEX.  The adjustments were subject to only limited validation.  It was believed that it was not feasible to adjust the weights for the latter part of Alt-A because it was uncertain whether both the weights and ptr were changing, and it was believed that adjusting both resulted in too many free parameters.  Separate weights were produced from early Alt-A and from Alt-B data.  

1.3. Work plan 
The following work plan has been discussed and agreed
1.3.1. WP1: analysE the impact of the Topex A PTR degradation on synthetic data : 
A set of simulated data will be generated by CNES/CLS accounting for the real Topex CalSweep data and for different SWH. Those CalSweep data will be provided by Phil.
AI N°2.  NASA/JPL to deliver the calSweep data 

Due Date : 15 Feb 2013 
In addition the same simulated data will be also generated with pure sinc PTR.  
AI N°3.  CNES&CLS to generate simulated data 

Due Date : 30 March 2013 
The retracking of those synthetic data will be performed on both CNES/CLS and JPL side and cross comparisons will be conducted in order to analyze the sensitivity of the retracking solution (JPL: Gaussian decomposition, CNES&CLS: numerical with real PTR). 
In addition, we will analyze the impact on the retracking estimates if we limit the PTR to the main lobes + N side lobes. 

The PTR degradation study performed by Wallops team (see technical report) has to be analyzed in details on CNES side with the support from instrument expert in order to try to explain the observed degradation (CalSweep before launch) AND the evolution observed in orbit. 
AI N°4.  CNES&CLS to analyse Wallops report with the support from altimeter expert 

Due Date : 30 March 2013 
Phil has performed some analysis with the support from altimeter expert (Scott Hensley) and the expert mentioned that the most likely cause of all sidelobes rising is high frequency phase variation in the chirp; low frequency phase variations cause the main lobe to broaden or just the first sidelobes to increase.  He also believed that it can be shown that the increase in sidelobe amplitude can be related to the rms phase variation.  He said that one likely cause of apparent phase variation is timing jitter in sampling.  

1.3.2. WP2 : estimate the weights to be applied on Topex-A and Topex-B data

Pierre recalls that an averaging of a large number of waveforms can allow to retrieve the shape of the filter (weights). CLS could do the exercise on real Topex data. Ascending/descending sensitivity should be looked at. Range rate sensitivity should also be looked at. But we need a retracking solution to remove the Brown model (reconstructed from the output of this algorithm) to the measured waveform. We anticipate that we can use the retracked RGDR products – retracked parameters are pretty good and the main issue was regarding the long term evolution of the epoch (SWH was OK). It should be good to compute waveforms residuals by doing the difference between the uncorrected waveform and the Brown model constructed with the RGDR retracked parameters AND by doing the same difference but between the corrected waveform (weights + leakages spikes) and the same Brown model waveform (If the weights + leakages spikes are well corrected, the residuals should be flat). This analysis should demonstrate if the leakage spikes are fully stable during the life.

On Topex-B, we could use the tandem phase and compare the Jason-1 and Topex waveforms and retracking estimates (i.e. using Jason-1 retracking estimates to generate the model waveform to be used to compute the residuals).

1.3.3. WP3 : evolution with time of Topex-A PTR

Analyses of the “Topex” routine calibration data could be done by comparison with the Cal_Sweep data. Methods to interpolate full resolution CalSweep at cycle rate using “poor resolution” routine calibration have to be investigated. It would also be possible to determine the impact of PTR degradation on the retracking estimates thank to a simulation tool and/or the numerical retracking. The simulation tool is close to what is used on Jason-1&2 where a Gaussian approximation of the PTR is used to retrack the waveforms and corrections are provided to account for this approximation.  

Then we have to compare CNES&CLS and JPL retracking estimates over 2 cycles, one at the beginning of the mission the other at the end of the mission. 
1.3.4. WP4 : Focus on Topex-B data 
We shall also redo the work on the Topex-B data and redo the comparison with Jason-1 during the tandem phase. 
1.4. Tentative schedule : 

WP1 by mid April 2013
WP2 by end of June 2013 

WP3 by end of June 2013

WP4 by mid September 2013

2. Action list
AI N°1.
NASA/JPL to describe the method used to oversample the PTR   Due Date : 15 March 2013
AI N°2.
NASA/JPL to deliver the calSweep data   Due Date : 15 Feb 2013
AI N°3.
CNES&CLS to generate simulated data   Due Date : 30 March 2013
AI N°4.
CNES&CLS to analyse Wallops report with the support from altimeter expert   Due Date : 30 March 2013
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