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Abstract

The mean diameter update (MDU) approach is developed based on the EnKF in this study. The MDU
approach updates mass-weighted mean diameter (Dm) explicitly instead of updating rainwater mixing ratio and
total number concentration (Nt) to update Dm implicitly. This novel approach is expected to make use of the
high correlation between simulated Zor and Dm to generate more correction on microphysical states. Two real
cases, including a squall line case and a typhoon case, are selected to conduct the assimilation experiment to
evaluate the MDU approach. The results shows that the MDU approach can reduce more Zor analysis errors
than the experiment without it. The improvement of the Zor analysis corresponds to that the MDU approach
can make more correction on the overestimated Dm. In addition to the improvement of the Zpr analysis, the
MDU approach can also improve the Z+ analysis. With a better illustration in the microphysical states, the
performance of the quantitative precipitation forecast (QPF) consequently becomes more accurate with the
implementation of the MDU approach, and the predictability of the heavy rainfall increases. In conclusion, an
appropriate background variable transformation makes better use of dual-pol radar observations to illustrate the
microphysical states and make the QPF after assimilation perform better.
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