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3 Leading edge

4 Quasi-specular

3 Multi-peak

6 Offset Center Of Gravity
7 Threshold
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! Sea Surface Height
2 Sea Surface Height
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! Sub-waveform
2 Adaptive Leading Edge Sub-waveform
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3 Earth Gravitational Model 2008
¢ Realignment algorithm

7 Gate-wise outlier detector
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Abstract

One of the important challenges in the coastal altimetry is the contamination of the waveforms by non-oceanic
effects. These effects, which have complex behavior, appear in different forms on the waveforms. Therefore,
omitting or mitigating their effects is one of the important issues in preparing the precise time series of Sea
Surface Height (SSH). So far, several statistical methods have been proposed by the altimetry experts, which
can be classified into two categories: waveform modification and decontamination. The main difference
between these two methods is related to detecting the erroneous gates of the waveforms in which the standard
deviation of the residual waveform is used for modification, and the Root-Mean-Squared-Error (RMSE) of all
of the residual waveforms of the echogram is used for decontamination. The residual waveform is obtained by
subtracting a waveform from the reference waveform of the echogram. In this study, a comparison is made
between the efficiency of each of these methods. Some novel ideas are also presented regarding the
construction of the reference waveform and the methods for trimming the gates contaminated by non-ocean
effects. The gate trimming is conducted by three methods, namely, weighted averaging of inverse distance, two-
step weighted averaging, and the median of the adjacent powers around the erroneous gate. In the end, the
trimmed waveforms are retracked by the spline retracker, and the time series of the SSH is compared with the
tide-gauge data. This algorithm, which is evaluated on the three stations of Vinga, Onsala, and Halmstad on
the coast of the Baltic Sea, on Jason-2 and Jason-3 data from passes 137, 68, and 213, provides a high-quality
time series of the SSH 15 km away from the coastline. The comparisons between the SSH time series derived
from the trimmed and raw waveforms reveal an improvement between 2.5 to 23.5% in unbiased RMSE and a

maximum increase of 11% in the correlation coefficient.

Key words: waveform, waveform modification, waveform decontamination, Jason-2, Jason-3, retracking the waveform.
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