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Enhancement of Variational Data Assimilation Using Observation Big Data
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We investigated the enhancement of data assimilation scheme for the
effective use of high-frequency, high-density observation data in numerical weather prediction. The
time and space correlations of Doppler velocity observation error were statistically diagnosed and
modeled to be used in variational data assimilation. An experiment using a simple variational data
assimilation scheme showed that the detailed information of high-density observations was properly
incorporated into analyses by taking into account the observation error correlation. Then, we
conducted an experiment assimilating Doppler velocity observations considering observation error
correlations using a four-dimensional variational data assimilation scheme with the flow-dependent
background error. The experiment showed that the flow—deﬁendent background error was important for
extracting detailed information from high-frequency, high-density observation data according to the
atmospheric situations.
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