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ABSTRACT

To optimally utilize all the Doppler weather radar data in Taiwan and
develop an efficient nowcasting method for severe weather, this study
incorporates the techniques of radar echo extrapolation and radar data
assimilation by proposing a new blending scheme called extrapolation
adjusted by model prediction (EXAMP). This scheme has full trust in the
pattern of reflectivity predicted by extrapolation but allows the intensity to
be adjusted by model prediction to a limited extent. For a systematic
evaluation of its nowcasting skill, reflectivity nowcasting experiments for
various heavy rainfall events in Taiwan in 2019 are carried out by
comparing the methods of extrapolation, a numerical model, and three
blending schemes. The results show that only the EXAMP nowcasts can
predict both the strengthening and weakening trends of reflectivity with the
lowest root-mean-square errors, the best among the five methods. Besides,
the event type does not change the performance ranking of the five methods,
which implies the consistent advantage of the EXAMP scheme for various
severe weather systems. This scheme has been published in the journal of
Atmosphere and utilized to develop two real-time nowcasting products (a
web page and an app), which provide users with instant rainfall alert
information. For future prospect, the relations between radar variables and
the rainfall rate will be further explored for benefits to rainfall nowcasting

via the EXAMP scheme as well.

Keywords: Doppler weather radar; nowcasting; radar echo extrapolation;

radar data assimilation; extrapolation adjusted by model prediction
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