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Abstract A downscaling method taking into account of precipitation regionalization is developed and used in the regional sum-
mer precipitation prediction (RSPP) in China. The downscaling is realized by utilizing the optimal subset regression based on
the hindcast data of the Coupled Ocean-Atmosphere General Climate Model of National Climate Center (CGCM/NCC), the his-
torical reanalysis data, and the observations. The data are detrended in order to remove the influence of the interannual varia-
tions on the selection of predictors for the RSPP. Optimal predictors are selected through calculation of anomaly correlation co-
efficients (ACC) twice to ensure that the high-skill areas of the CGCM/NCC are also those of observations, with the ACC val-
ue reaching the 0. 05 significant level. One-year out cross-validation and independent sample tests indicate that the downscaling meth-
od is applicable in the prediction of summer precipitation anomaly across most of China with high and stable accuracy, and is much bet-
ter than the direct CGCM/NCC prediction. The predictors used in the downscaling method for the RSPP are independent and have
strong physical meanings., thus leading to the improvements in the prediction of regional precipitation anomalies.

Key words Coupled Ocean-Atmosphere General Climate Model (CGCM), Downscaling method, Regional precipitation, Pre-

diction
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Fig.1 Precipitation regimes in China (Chen, et al, 2009)
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Table 1 Details of the precipitation
regimes (Chen, et al, 2009)
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Table 2 The correlation coefficient of summer precipitation anomalies between RSPPs

and observations in each region based on 24-year sample data
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Fig.3 The skills of downscaled RSPPs (real line) and CGCM/NCC model

outputs (dotted line) of precipitation anomalies during 1983 — 2006

(Vertical axis shows the ratio (%) of the consistency of regional precipitation anomaly

signs between predictions and observations for all the 12 regions in each year)
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Fig.4 ACCs of the observation with downscaled RSPPs (real line), and
with CGCM/NCC outputs (dotted line) for 12 regions in summer
(The regions are denoted by numbers (see Table 1) along the x axis)
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Table 3 The correlation coefficient between

every two predictors for the Jiangnan region
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Fig.5 Correlations between summer precipitation over the Jiangnan region, NCEP/NCAR
reanalysis data, and CGCM/NCC outputs of geopotential height at 200 hPa (a) and
500 hPa (b), and 850 hPa wind field (¢) over the globe from 1983 to 2006
Contours indicate the ACC between the Jiangnan summer rainfall and NCEP/NCAR reanalysis data.
and the solid contours indicate positive correlation while dashed contours mean negative correlation.
Shadings depict the area where the ACC between the Jiangnan summer rainfall and the model output

reaches 0.3 or — 0.3 with the warm color denoting positive correlation and the cool color negative correlation
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