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The Application of the Digital Filtering Method in Monthly
Numerical Weather Prediction
Part I: The Impact of Filtering the Initial Field

Yang Yan and JiLiren
{institute o f Atmospheric Physics, Chirese Academy of Sciences, Beffng  100080)

Abstract This work is an experiment on the application of the digital filtering methed in monthly ex-
tended-range forecast with T42L9 global spectral model. In order to eliminate the effect of fast growing
errors of high-frequency (HF) perturbations and reserve the low-frequency (LF) processes, which are
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of significance in long-range forecasi and which have relatively higher predictabilities, the observational
data series is subject o a time filter Lo get the LF components with periods longer than 10 days. They
are used as the initial conditions for the 30-day forecast (filtered run). The result shows that compared
with the control run with no filtering. the error growth of the filtered run is obviously slower. The most
significant improvement of forecast skill is in the period of 10 to 20 days. Further anaivses show that the
variation with time of the forecast skill in extended range is mainly determined by that of the LF modes.
The improvement of forecast skill by the fillered run is due 1o its better skill in predicting LF modes
than in the control run, and on its better LF background. The error of the newly-generated HF modes
tends to be smaller. Thus the filtered run forecast is more accurate than the control run. On the other
hand, if the LF components are extracted from the control run. the improvement on day-to-day fore-
cast is not significant. The forecast skill for 1-3 day, 1-10 day to 1-30 day mean field is also
significantly higher in the filtered run than in the control run. The most significant improvement is for
the second 10 day mean, Also, the mean 500 hPa circulation pattern in the filtered run resembles the ob-
servation better than that in the control run. These results suggest that in extended NWP, if information
can be extracted by LF processes properly, significant improvenents in forecast skill can be expected.

Key words digitat filtering numerical weather prediction extended -range forecast
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