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Abstract Correlation analysis revealed that winter precipitation in six regions of eastern China is closely related not only to pre-
ceding climate signals but also to synchronous atmospheric general circulation fields. It is therefore necessary to use a method
that combines both dynamical and statistical predictions of winter precipitation over eastern China (hereinafter called the hybrid
approach). In this connection, seasonal real-time prediction models for winter precipitation were established for the six regions.
The models use both the preceding observations and synchronous numerical predictions through a multivariate linear regression
analysis. To improve the prediction accuracy, the systematic error between the original regression model result and the corre-
sponding observation was corrected. Cross-validation analysis and real-time prediction experiments indicate that the prediction
models using the hybrid approach can reliably predict the trend, sign, and interannual variation of regionally averaged winter
precipitation in the six regions of concern. Averaged over the six target regions, the anomaly correlation coefficient and the rate
with the same sign of anomaly between the cross-validation analysis and observation during 1982 — 2008 are 0. 69 and 78% , re-
spectively.

Key words Winter precipitation, Multivariate linear regression analysis, Seasonal prediction model, Hybrid dynamical and sta-
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Table 1 The maximum ACC between regionally
averaged winter precipitation and the preceding
seasonal AAO or AQO, one season to one year in

advance during 1982 — 2008
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Table 2 The regions where the preceding Hsopo
correlates stably and significantly with regionally
averaged winter precipitation during 1982 — 2008

Also given the lead time and the corresponding

ACC between each other
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Table 3 The regions where the preceding regionally
averaged SST correlates stably and significantly with
regionally averaged winter precipitation during
1982 — 2008. Also given the lead time and the

corresponding ACC between each other
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Table 4 The ACC between the regionally averaged
variable derived from reanalysis data and the

observed precipitation during winter 1982 — 2008
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Fig. 1
the hybrid (both the precursory and synchronous

Differences in statistical variables between

predictors derived from the obsevations/reanalysis
are considered) and purely statistical (only the
precursory predictors derived from the observations
are considered) approach results, with respect to
the observations. Column charts arranged from left
to right for each variable correspond to northern
Northeast China, southern Northeast China, Hetao
area and northern China, Yellow-Huai River basin,
southeastern coastal China. and southern

Yangtze River. respectively

160°E
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19822008 4 TAPIL-AGCM £ & [nl 4z .56 £ 15 52 O i i 1R AH 5C 2 %0

(a. 1000 hPa 28 fi) K, A—D X385 51 3 4 rn ol 2542 0t | 30 YO8 3o 7 g VA 18 L Y 99 3t X7 X o7 /9 1000 hPa £ 1 JXL
T 5 9 3 L 5 b. 500 hPa {3 34w B 3 MR AE S 35 4 v A A6 AL BT X 13 Y 500 hPa {3 4 w2 5 37 T0000 P - ) 91 DD
Fig. 2 Distributions of temporal ACCs between the IAP91L.-AGCM hindcast experiment results and the

corresponding observations during winters of 1982 — 2008 for (a) Vo (marks A to D are defined in Table 4

and denote the regions where regionally averaged Vg is taken as a predictor for winter precipitation over

Hetao area and northern China, Yellow-Huai River basin, southeastern coastal China, and southern Yangtze River,

respectively) , and (b) geopotential height at 500 hPa (the rectangle is defined in Table 4 and denotes the region

where regionally averaged Hsg is taken as a predictor for winter precipitation over northern Northeast China)

K2 2012,70(2)
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Table 5 The ACC of regionally averaged variables obtained
from the TAP9L-AGCM hindcast experiment results
and the reanalysis data during winters of 1982 — 2008

H A7 X 3, A it [X 45} P AH G R 5L
ZRAbAL Hsoo 42°—54°S, 25°—55°W 0.57
ARALrE Voo 42°—54°N, 115°—130°E -0.03
WE-HEIL Vi 6°—14°N, 100°—110°E 0.47
FERE Vi 22°—30°N, 125°—140°E 0.57
REIEHE Voo 14°—26°N, 125°—140°E 0.71
VLFG Viooo 10°—22°N, 105°—120°E 0.71
4
3 (a) Northern Northeast China

LA addied
B v/

1982 1986 1990 1994 1998 2002 2006 2008 Year

(c) Hetao area and North China

1982 1986 1990 1994 1998 2002 2006 2008 Year

(e) Southeastern coastal China
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-~ Observation =~ - Cross—validation analysis
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3 (b) Southern Northeast China

;MA NISAN
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(d) Yellow-Huai River basin
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(f) Southern Yangtze River
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— Linear trend (observation) — Linear trend (prediction)

B3 e DX T 2 2% 2 g 7K S 100 T30 ASE Y g 5 SRS 36 245 2R
(a. ZRILALIR, b RALETH . o WE-AAL, d BHER, e REWIE, L TR HARER N — LA FEK T 1770 3, 4l 0 40

Fig.3 Regionally averaged winter precipitation (curves) and its linear trend (straight lines) derived from

observation (black) and cross-validation analysis (grey) of the hybrid prediction models for the six regions

indicated on the top of each panel. Abscissa and ordinate denote year and the normalized percentage

anomaly of winter precipitation during 1982 — 2008, respectively. Dashed line denotes a zero value
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Fig. 4 Differences in statistical variables between
the hybrid (using both the precursory observed
predictors and synchronous IAP9L.-AGCM
predicted predictors) and purely statistical (using
only the precursory observed predictors) approach
results, with respect to the observations
(Column charts arranged from left to right are the
same as in Fig. 1. ACC, RMSE, and MAE equal
zero in northern Northeast China and Yellow-Huai
River basin, and RSSA equals zero in Hetao area

and northern China and Yellow-Huai River basin)
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