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Abstract Low-frequency rainfall over the lower reaches of the Yangtze River (valley) (LLYRV) and the principal component of
the circulation are adopted to establish a hybrid forecasting model with the multivariable lagged regressive model (MLR) and
the principal component-complex autoregressive model (PC-CAR) combined, called MLR/PC-CAR model, which is applied to
the daily forecasting of low frequency rainfall over LYRV for the extended range with the forecast period of validity prolonged.
By many forecast experiments in June — August of 2011, this forecasting model has good predictive skill up to 50 days for the 20
— 30 day rainfalls over LYRV. And the predicted low frequency rainfalls over LYRV with the predictor of the principal compo-
nent of 850 hPa meridional wind anomalies over the middle and high latitudes of the Southern Hemisphere is more accurate than
that over East Asia, suggesting that, on the time scale of 20 — 30 days, the rainfall over LYRV are more tied to the principal
components associated with the SCGT for the lag time. Moreover, the forecasting experiments for many years with the stron-
ger 20 — 30 day oscillation also show that the SCGT is a key signal for the prediction of the low frequency rainfall in LYRV over
the next 50 days with this hybrid forecasting model of MLR/PC-CAR. Based on the development and evolution of the SCGT, it
will help us to hold the process of the anomaly change of a sharp turn from drought to flood in early June and the lasting heavy
rainfall in mid-July of 2011 over LYRV. Hence, the variability of the SCGT is one of the main sources of the predictability for
the extended range forecast of the 20 — 30 day rainfall and severe rainfall over LYRV in summer.

Key words A hybrid forecasting model of MLR/PC-CAR, The lower reaches of the Yangtze River (LYRV), Low frequency

rainfall on the time scale of 20 — 30 days, Prediction
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Fig.1 Diagrammatic sketch of the prediction scheme for the hybrid model of MLR/PC-CAR

(F; (1) : factors; r,; (1) : low frequency rainfall; 7o : an initial time)
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Fig.2 (a) Correlation between the rainfall over the lower reaches of the Yangtze River (valley) (LYRV)

and the global meridional wind anomaly of 850 hPa on the time scale of the 20 — 30 day from 1 May to

31 August in 2011 in which values are multiplied by 100 and areas singificant at the confidence levels of 95% are

shaded, and (b) the spatial distribution of the ratio of the standard deviation for the 20 — 30 day signal to the

total variability, whose values (unit; %) are multiplied by 100 and the contours greater than or equal to 20 are shaded
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Fig.3 Principal modes of the meridional
wind anomaly of 850 hPa on the time scale of the
20 — 30 days in the region A: 0°—45°N, 90°E - 180°,
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Tabel 1 The contrast of the forecasting skills between

the two methods for the low-frequency rainfall

over LYRV during the 1 —50 days

Tﬁiﬂﬁﬂ ﬁﬁ\ E' gﬁ ........... 2011&": ...................... 2002£E ...........

JriE 1 iy Tk 1 Jiik 2

5431H 0.61 0.92 0.79 0. 80
6450 0.42 0. 87 0.78 0. 65
6 410 H 0. 54 0. 89 0. 54 0.49
615 H 0. 66 0.78 0.52 0.51
620H 0.76 0.81 0.39 0. 60
6425H 0. 82 0. 82 0. 62 0.71
6 430 H 0. 56 0. 68 0.59 0. 65
7TH5H 0.69 0. 74 0.59 0.92
7H10H 0.52 0.78 0. 67 0.83
-4 0. 62 0.81 0. 61 0.68
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Fig. 5 Prediction (dashed line) and observation (solid line)
of the 20 — 30 day rainfall over the lower reaches of the
Yangtze River for the period from 1 to 50 days
in the summer of 2011 based on the principal
components of the low frequency meridional
wind anomaly of 850 hPa of the region
A(0° = 45°N,90°E — 180°) ; the bar represents
the time series of the daily precipitation (unit; mm),
initial dates: (a) 31 May, (b) 10 June, (c¢) 20 June,
(d) 30 June, and (e) 10 July; r: correlation coefficients
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(the significant levels of
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Tabel 2 The forecasting skills for the low-frequency rainfall over LYRV during

the 1 =50 days for the years with the stronger 20 — 30 day oscillation

e o whew
5H31H 6H5H 6H10H 6H15H 6H20H 6H25H 64300 7H5H 7HI10H -1
1979 0.95 0.93 0.91 0.87 0.94 0. 60 0.70 0.57 0.74 0. 80
1984 0.75 0.79 0. 89 0. 89 0. 88 0.77 0.75 0.57 0.70 0.78
1987 0.49 0.74 0. 86 0. 96 0.83 0. 86 0.76 0. 84 0.94 0. 81
1991 0. 89 0. 87 0.71 0.42 0.24 0. 27 0.21 0. 26 0.34 0. 47
1997 0.92 0.94 0. 89 0.59 0.01 0.79 -0.12 -0.13 -0.36 0.39
1998 0.96 0.87 0.92 0. 66 0.75 0.42 0.37 0.32 0. 50 0.64
1999 0. 04 0.78 0.12 0.91 -0.07 0.57 0. 58 0.52 0.02 0.39
2000 0. 84 0.74 0.71 0.57 0.54 0. 40 0.33 0.42 -0.12 0.49
2002 0. 80 0. 65 0.49 0.51 0. 60 0.71 0.65 0.92 0. 83 0.68
2005 0.74 0.22 -0.22 -0.17 -0.11 0.19 0. 40 0.71 0.57 0. 26
2007 0.84 0. 88 0. 86 0. 84 0.90 0. 66 0. 69 0. 65 0.61 0.77
2009 0.62 0. 88 0. 96 0.91 0.78 0. 81 0. 64 0.74 0. 69 0.78
2011 0.92 0. 87 0. 89 0.78 0. 81 0.82 0.68 0.74 0.78 0. 81
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