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Abstract This paper applies partial-correlation predictor selection and a conditional downscaling method to improve a
Time-Scale Decomposition (TSD) statistical downscaling model of summer (July and August, JA) rainfall over North
China. A new preceding predictor, the North Atlantic—Eurasia Teleconnection (AEAT) in June is found by using the
partial-correlation predictor selection method. This predictor stores its signal in the tripole sea surface temperature pattern
in the North Atlantic and impacts on the development of depressions over Baikal in the following July and August, which

further influences the rainfall over North China. A conditional TSD statistical downscaling model is built with the
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predictors of Nifio3 index and AEAT Index (AEATTI). Rather than fixed models for every year, indices are classified into

several types according to the predictor strength, and corresponding models are built for each type. The conditional

statistical model avoids the influence from weak predictors for a particular year. In independent validation, the

conditional TSD downscaling model improves the performance of Summer Rainfall over North China (NCSR) prediction.

The correlation coefficient between observed and predicted rainfall increases from 0.61 to 0.77 and the anomaly sign

consistency rate increases from 70% to 87%.

Keywords North China summer rainfall, Time-scale decomposition, Partial correlation, Conditional downscaling
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Fig. 1 Correlation maps between interannual components of NCSR in JA (July and August) and relevant circulation fields in June after removing the signal of
ENSO during 1951-1990: (a) 200-hPa geopotential height; (b) 500-hPa geopotential height, the solid boxes over Eurasia are the centers of AEAT (the North
Atlantic—Eurasia Teleconnection); (c) 850-hPa geopotential height; (d) SLP (sea level pressure). The contours represent correlation coefficients; (4:)0.26—
(%£)0.31 area, (£)0.31-(£)0.40 area, and>0.40 (<—0.40) area indicate statistically correlation above the 90%, 95% and 99% confidence levels, respectively;

the dashed boxes are the regions of potential predictors
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Fig. 2 Correlation maps between interannual components of June Ixgar and (a) 500-hPa geopotential height (boxes indicate the areas of AEAT) and (b) SST

(boxes indicate the areas of Tripole SST) in June. Stippled areas indicate statistically significant correlation above the 95% confidence level
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Fig. 3 (a) Correlation map between interannual components of Irsst in June and SST in June (b) Same as (a), but for Itsst and SST in JA. (c) Interannual

component of persistence SST anomaly (units: °C) regressed on Irsst in JA. (d) Same as (c), but for total SST in June. Stippled areas indicate statistically

significant correlation above 95% confidence level, boxes indicate the areas of TSST
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Fig. 4 (a) Correlation map between interannual components of Irsst in JA and 500-hPa geopotential height in JA, stippled areas indicate statistically

significant correlation above 95% confidence level, the box indicates the area of Baikal depression. (b) Correlation map between interannual components of

BDI in JA and all-level water vapor transport flux in JA, arrows indicate statistically correlation above 95% confidence level, the box indicates the area of

North China. (c) Correlation map between interannual components of BDI in JA and rainfall in JA, stippled areas indicate statistically correlation above 95%

confidence level, the box indicates the area of North China
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Fig. 5 (a) Time series of the interannual components of NCSR from observations (black), the model with only Nifio3 index (red), the model with Nifio3 index

and AEATI (green), and the conditional TSD model (blue), the training period is 1951-1990 and the independent validation period is 1991-2013. Units: mm.

(b) As (a), but for the interdecadal components. (c) As (a), but for the total precipitation
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Fig. 6 Scatter plots of interannual components of NCSR (units: mm) and standardized (a) Nifio3 541 and (b) Isgar. N is the case number and R is the

correlation coefficient (* indicates statistically correlation at the 95% confidence level)
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Fig. 7 Schematic diagram of the conditional statistical downscaling model
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