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Abstract: Objective Rain flag is necessary for Ku-band altimeters, because the presence of rain in the sub-satellite track will cause
attenuation of the backscatter signal, which can lead to errors of the altimeter products. The SWIM (Surface Wave Investigation and
Monitoring) instrument payload on the CFOSAT (China - France Oceanography Satellite) is a Ku-band (13.575 GHz) real aperture radar
which illuminates the surface sequentially with six incidence angles. The nadir beam of the SWIM can be used as an altimeter except for
measuring the SSH (Sea Surface Height). The rain events identified by rain flag in SWIM L2 nadir products offered by CNES (Centre
National d’ Etudes Spatiales) has been underestimated compared to these in Jason-3. Thus, the rain flag in SWIM L2 nadir products need to
be improved. Methods Apparently, the dual-frequency rain flag algorithm used in Jason-3 products cannot be applied in SWIM which only
works on Ku-band. To address this issu(“xrain flag based on MP (Matching Pursuit) algorithm is introduced and\#iodified to make it

applicable to SWIM in this article, i@ tremely versatile and can be easily adapted to any altimeter data, T%‘(\; k waveform of
mispointing angles can i c.omposed by MP algorithm based on wavelet packet decompositigh., e ingervals where the
mispointing angles %%ﬁ:grt-scale coherent variations can be detected. Except for rain eve%\@éﬁg@ czi%lso se this kind of
variations i gg of the mispointing angles. In this article, the along track wavefo@B’E é&i@‘g@d (‘$) rodice the rain flag. The

' bl

fla y MP algorithm where the ¢ is over 15 dB and lasts for 6 seconds should be remo e dual-frequency rain flag in
Jason-3 products and the products of NASA’ s Integrated Multi-satellite Retrievals for GPM( fecipitation Measurement) has been
used to test the performance of the SWIM rain flag offered by this article. The percen it events given by dual-frequency rain flag in

Jason-3 is 3.1%, while that in SWIM L2 nadir products offered by CNES is %Yzo& y using the method in this article, the difference
between the amounts of rain events in Jason-3 and SWIM is only 0.2%. When rain rate reaches over 3 mm/h, this method performs better
than SWIM L2 nadir product. In addition, the consistence between Jason-3 and SWIM nadir rain flag in the method is well in low latitudes,
but it will descend when latitudes is larger than 40 degrees.Conclusion The quantity of rain flags in SWIM L2 nadir products at present has
been apparently underestimated. This article provides a new SWIM nadir rain flag based on MP algorithm. Compared to other kinds of rain
flag, this new rain flag can be used in altimeters works on single Ku band without radiometers. The difference is that after the waveform
comprised by radar mispointing angles is processed by MP algorithm, the backscatter coefficients is also taken into account and a sliding
window is added to reduce the influence of the 6’-bloom. After the collocation with high resolution observation by GPM, the results show
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that the rain flag defined by this new method performs well when rain rate is larger than 3 mm/h and it is consistent with the dual-frequency
rain flag. But when latitudes is larger than 40 degrees, the consistency will decline, which needs further research to confir: reason.
Key words: : microwave remote sens -band altimeter, CFOSAT, SWIM, radar waveform, MP algorithm,,rair g%o
]ﬁ/_{lal Natural
ave Satellite
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