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Abstract The National Centers for Environmental Prediction (NCEP) has used the “breeding of growing modes”
(BGM) method to create initial perturbations for ensemble forecast since 1992. The breeding method simulates how
fast-growing errors are “bred” in the analysis cycle. When a breeding cycle starts, an arbitrary initial perturbation
field is added upon the control analysis. After a period of breeding, the saturated status of perturbation, in a sense,
is regarded as the estimate of the fast-growing modes in the realistic analysis error.

A global spectral model T631.9 is used to investigate the development and saturation of the growing modes
(perturbation) in the breeding cycle. This paper not only analyses the saturation of growth rate of perturbation, but
also present a notion about the saturation of form of perturbation field (error distribution). In addition, this paper
gives a method to measure the saturation of error distribution.

The experiments have been designed to view the evolution of bred modes in both the norm and the form of per-
turbation fields. The results show that the breeding of growing modes has a clear saturation character in both the
norm and the form after 3 - 4 days of breeding. The perturbations (growing modes) of different variables can have
different saturated times. Even to the same variable, different levels can also have some differences. For example, it

seems harder to reach the saturation in low levels. Besides, some effects on breeding process are taken by different
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size of the initial modes, and appropriate size may bring a shorter breeding length.

Key words breeding of growing modes (BGM), initial perturbation, saturation, ensemble prediction.
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Fig. 7 The time evolution of (a, b) the norm and (¢, d) the form of bred growing modes for the 500-hPa geopotential height perturbations

(further details can be seen in Fig. 1 and Fig. 2)
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