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Multivariable LLagged Regressive Model of Low Frequency Rains over
the Lower Reaches of Yangtze River Valley for Extended
Range Forecast in the Early Summer of 2013

YANG Qiuming

Jiangsu Meteorological Institute, Nanjing 210009

Abstract: Low-frequency rainfall over the lower reaches of Yangtze River Valley (LYRV) and the principal
component of 850 hPa meridional wind anomalies over the extratropics of the Southern Hemisphere are em-
ployed to construct a multivariable lagged regressive (MLR) model, which is applied to the daily forecas-
ting of low frequency rainfall over LYRV in June—July of 2013 for the extended range forecast. The result
indicates that this method for the 20— 30 d low-frequency rainfalls over LYRV has good predictive skill up
to 25—30 d. By many hindcast experiments during the period of 2001 —2012, this MLLR model for the 20—
30 d rainfalls over LYRV has good predictive skill up to about 30 days for the years with the stronger or
normal 20—30 d oscillations. Based on the development and evolution of the southern circumglobal tele-
connection (SCGT) wave train, it will help us to forecast the process of lasting heavy rainfall in early July
of 2013 over LYRV over 20 days in advance. Hence, the low frequency variability of extratropics over the
Southern Hemisphere is one of the main factor of the changes of the heavy rainfall over LYRV in early
summer for the extended range.

Key words: multivariable lagged regressive (MLR) model, 20—30 d low frequency rains, extended range

forecast, the lower reaches of Yangtze River Valley (LLYRV), early summer
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Fig.1 (a) Time series of the daily precipitation over the lower reaches of Yangtze River Valley from

May to August 2013 (curve of the 20—30 d band pass is represented by dashed line) ;

(b) statistical parameter F for the non-integral power spectral analysis

(The significant level of 0. 10 is represented by horizontal dashed line)
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Fig. 2 The principal modes of the meridional wind anomaly at 850 hPa on the time scale of the 20—30 d in the
region 35°—65°S, 0°—360°. (a), (b), (¢) and (d) refer to the first, second, third and fouth pattern, respectively
[ The values are multiplied by 1000, and the darker (light) grey shaded areas represent the regions =50(<{—50) ]
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Fig. 3 The 1—30 d prediction (dashed line) and observation (solid line) of 20—30 d rainfall over the

lower reach of Yangter River in the early summer of 2013 based on the 850 hPa principal components
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BIAaIE A/ H . H

i 5.31 6.5 6. 10 6.15 6. 20 6.25 6.30 Ll
2001 0.99 0.98 0.97 0.97 0. 96 0.97 0. 97 0.97
2002 0.87 0.93 0. 87 0. 87 0. 85 0. 82 0.79 0. 86
2003 0.97 0. 90 0.94 0.97 0. 94 0.93 0. 81 0.92
2004 0.98 0.96 0.95 0. 87 0. 83 0. 88 0.76 0.89
2005 0.55 0.53 0. 44 0.23 0.55 0. 36 0.51 0.45
2006 0.90 0. 41 0. 64 0. 56 0.74 0. 87 0. 88 0.72
2007 0.82 0. 65 0. 85 0.94 0.95 0. 96 0. 80 0.85
2008 0.89 0.96 0. 82 0. 86 0.95 0.91 0. 86 0.89
2009 0. 84 0.92 0. 89 0.98 0.98 0. 96 0.97 0.93
2010 0.94 0.72 0.78 0. 44 0.53 0. 57 0. 60 0.66
2011 0. 84 0.76 0. 88 0. 94 0. 90 0. 89 0.89 0.87
2012 0. 84 0.01 0. 26 —0.32 0.01 0.16 0.55 0.22
2013 0.91 0.93 0. 86 0. 90 0. 80 0. 86 0. 87 0.88
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