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Abstract

Precipitation observation is crucial in meteorology. This study explores the strategy of enhancing
precipitation field estimation accuracy through variational data assimilation (VDA) methods, com-
bining radar and rain gauge data. By constructing a variational assimilation model and optimizing
the data fusion process, high-precision precipitation estimation is achieved. The research findings
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provide reliable data support for meteorological forecasting, hydrology, and flood warning, and
point to future research directions.
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Table 1 Variables and their meanings
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Figure 1. Error-adjusted radar background field
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Figure 2. Precipitation field after variational assimilation
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Figure 3. Precipitation field assimilated by increasing rain gauges
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