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Abstract How to select samples used to obtain base vectors, and how many samples are enough for the data as-
similation method based on singular value decomposition (4DSVD) are two important issues of the 4DSVD which
need to be studied. Obtaining good base vectors which span the observation and model phase spaces of the attractor

is a crucial part of the 4DSVD. And the quality of the base vectors is dependent on the selecting sample method and
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the sample content. Then the sampling strategies and sample content are important for 4DSVD. Some simple three-
dimensional data assimilation numerical experiments about the relationship between the analysis error and both sam-
pling strategies and samples content using 4DSVD are done, where Lorenz’s 28-variable model is used. The numeri-
cal experiments results illustrate that limited samples could get good analysis field for a special problem. With cer-
tain conditions, base vectors which span the attractor space obtained from some special samples are stable, which
implies that these base vectors could be used to assimilate data for similar problems at any time. So much computa-
tion time could be saved. Some results demonstrate that the analysis error is independent of the selecting sample
method. The sample content which is suitable for 4DSVD depends on the special problem and the sampling strate-
gies. The results of the observation system simulation experiment with WRF model illustrate that the necessary
sample content is much smaller than the degree of the model freedom.

To get good analysis fields when do data assimilation using 4DSVD, the model is integrated from suitable initial
conditions for a long time, a lot of samples which are enough and could represent the attractor are selected and the
base vectors through SVD are obtained. Once the good base vectors are obtained, they can be used at any time for

the similar problems. All of these results and conclusions are certainly helpful to the practical application of 4DSVD.
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Table 3 Initial values for the model
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Table 4 Root-mean-square errors of the observation
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