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ABSTRACT

Weather radars can detect both weather and non-weather scatters. The latter ones can contaminate
radar observations and cause forecasters to misinterpret weather phenomenon. Moreover, contaminated

radar data will have negative impacts on downstream applications and weather products.

By subjectively examining one year of reflectivity data from Wu-Fen-San radar at the lower elevation
angles, five types of clutter echoes, i.e., ground clutter, sea clutter, interference, anomalous propagation, and
unaccounted-for echo, are identified. The ground clutter appears almost all the time, while other types of
clutter occur less frequently. The frequency of sea clutter occurrence (for reflectivities greater than 10dBZ)
is about 60%, and the occurrence frequencies for interference and for anomalous propagation echoes are
about 8.0% each.

Four lowest elevation angles (i.e., 0.5, 1.5, 2.4, 3.3 degrees) of reflectivity data collected between
January and June of 2003 from the four S-band Doppler radars of Center Weather Bureau are used to
analyze clear-air echo statistics and beam blockage patterns for each of the radars. In the umbrella of Wu-
Fan-San radar, widespread clutter exists at mountaintops of the Snow Mountain, the Da-Tuan Mountains
and the mountainous area near south of I-Lian. Similar ground clutter was also found in other three radars’
echo statistics. The influence of ground clutter can reach to 3.3 degrees in the Central Mountain area for
Chi-Ku radar and to 2.4 degrees In Lan-Yu Island for Ken-Ting radar. Sea clutter echoes are apparent for all
radars, especially for Ken-Ting radar because of the low altitude where the radar’s antenna 1s situated.

Both the geographic distribution and the removal of ground clutter are dependent on the choice of a
good reflectivity and an occurrence frequency threshold. A reflectivity threshold of 0 dBZ and an occurrence

frequency threshold of 15% are found to be reasonable in removing clutter while retaining weather echoes.

Key words: Doppler radar, Radar clutters, Echo statistics.



