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A Feasibility Study of Improving The Model Quantitative
Precipitation Forecast Using Doppler Radar Ubservations

— Experimental Results by Simulated Data
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ABSTRACT

A data assimilating algorithm designed for Doppler radar observations is introduced in this manuscript.
The feasibility of using this algorithm to improve the forecast of severe weather by assimilating radar
observed and retrieved atmospheric state variables into a numerical model is investigated. This assimilation
algorithm consists of three components. They are: multiple-Doppler radar wind synthesis, thermodynamic

retrieval, and moisture adjustment.

In order to study the performance of this method in details, all experiments are conducted under the
Observation System Simulation Experiment (OSSE) framework. The experimental designs include: (1) Test
of the entire assimilation algorithm; (2) Assimilation experiments without the auxiliary from an extra
radiosonde, and tests of the assimilation numbers; (3) The assimilation strategy when radiosonde data are

available.

Experimental results show that the forecast errors introduced by incorrect initial condition can be
reduced by assimilating Doppler radar observed and retrieved parameters into the model. Without sounding
data, it is still possible to improve the quantitative precipitation forecast (QPF) using model-generated fields
as an extra data source. More data assimilation produces better results, but the improvement won’t appear
until about one hour after the assimilation is completed. If the assimilation is combined with an extra
sounding observation, the accuracy of the model forecast can be upgraded efficiently. After this, if one more
assimilation is conducted, even without the information from an extra sounding, the model forecasts can be

improved further.

Key Words: Doppler radar, data assimilation, quantitative precipitation forecast



