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Abstract: To improve the effect of the numerical simulation and forecasting of heavy rains, it is very im-
portant to introduce the meso- and small-scale information in the assimilation analysis of initial values. For
enhancing the introduction of meso- and small-scale information in the regional GRAPES 3Dvar system.,
climatic background error sample was used in this paper to estimate the level covariate correlation scale of
variable error, and then statistical result fitting was performed with recursive filter of the feature scales of
three different levels, thus replacing the original single-scaled recursive filtering. The new scheme was
used to assimilate and forecast the rainstorms in the Jianghan Plain during 1—2 June, 2015, and the re-

search results showed that power spectrum attenuation in the new scheme is slower. Through single point
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test and field analysis, we found that the new assimilation scheme introduces more meso-a scale informa-
tion. In the report of the rainstorm, it was found that, with the adoption of the new scheme, the moisture
field, divergence field and vorticity field are much closer to the observation values when measured in the
analysis field and forecasting field. So the precipitation forecasting skill is improved obviously. By analy-
zing the energy spectrum, it was learned that the new scheme could reflect more meso-a scale information
and the new scheme has positive effect on the forecasting of rainstorms in the Jianghan Plain area. In
meso-o scale, there are some favorable factors for rainfall, such as lower convergence, upper divergence
and increased humidity. Based on individual cases of rainstorm, batch experiments for 16 days were com-

pleted, and the result showed that the new scheme could improve precipitation forecasting skill, which is

consistent with the results of cases study.
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Fig. 1

The horizontal co-correlation structure of different variables

(a) stream function, (b) potential function, (¢) unbalanced mass field, (d) humidity field

(A original scheme, B new scheme, C statistical results)
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Fig. 2 Increments of single test of specific humidity (a, d; unit: g * kg~ '), u component
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(a, b, ¢) original scheme, (d, e, {) new scheme
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(a) humidity field (unit: g » kg~'), (b) divergence field (unit: 107" s~'), (¢) vorticity field (unit; 107° s~ ')

(Left line and right line represent the regional mean errors and absolute errors, respectively;

solid line: original scheme; dotted line: new scheme)
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Fig. 12 Specific humidity (unit: g » kg™') of differences between the forecast field of new scheme

and the forecast field of original scheme in ¢ mesoscale

(a) vertical profile of specific humidity along 30°N,

(b) horizontal distribution of specific humidity
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Fig. 13 Accumulated 24 h simulated rainfall verification over China during
08:00 BT 15—08:00 BT 30 June 2015
(a) ETS score, (b) forecast Bias
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