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Abstract A series of the principal oscillation pattern (POP ) models are set up based on the low-frequency meridional wind of
850 hPa over East Asia for March-September in 2002 on the time scale of the 20 — 30 day, and the independent forecast experi-
ments of POP models are performed for investigating the propagation of the low-frequency oscillation associated with the heavy
precipitation process over the lower reaches of the Yangtze River valley in terms of the extended range of the 10 — 30 days. The
results show that the skill score of the correlation prediction up to 20 days ahead of time could reach more than 0. 50 in the 135
forecast runs, with the corresponding low {requency variations of the positive meridional wind to three severe precipitation e-
vents in summer well forecasted. Based on the forecast experiments against the years of distinct 20 — 30 day oscillation, it is
shown that this POP model is a useful tool to predict the spatial and temporal evolutions of the low frequency oscillation.
Hence, it is important for improving accuracy of forecasting the severe precipitation process over the lower reaches of the Yan-
gtze River valley for future 3 — 4 weeks.

Key words 20 — 30 day oscillation, East Asia, Severe precipitation, The lower reaches of the Yangtze River valley, Extended

range forecast
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Fig. 1

(a) Time series of the daily precipitation over the lower reaches of the

Yangtze River during May-August 2002, in which the curve of the

20 — 30 day filtering is represented by dashed line, and

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

in which the significant level of 95% is marked with the horizontal dashed line
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Fig. 2 Spatial distribution of the first principal 20 — 30 day oscillation pattern (POP1)

for the 850 hPa low-frequency meridional wind anomalies over East Asia in May-August
in 2002; (a) real part, and (b) imaginary part as well as (¢) the time coefficients and
the daily precipitation over the lower reaches of the Yangtze River
(In (a) and (b), the values are multiplied by 1000 and dark (light) grey
shaded areas represent the regions greater than 60 (less than — 60)
In (¢), solid (dashed) line represents the real (imaginary) part time coefficient
and the bar represents the time series of the daily precipitation over the

lower reaches of the Yangtze River)
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Fig. 4 Correlation between the rainfall over

the lower reaches of the Yangtze River
and the meridional wind anomaly of 850 hPa
on the time scale of 20 — 30 days from
May 1 into August 31 in 2002, in which the
values are multiplied by 100 and the significant

ones at the 95% confidence level are shaded
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Fig. 5 Temporal correlation between the forecasts and the

180

observed filtered meridional winds of 850 hPa at the various

forecast leads from 5 to 25 days ((a) — (e)) for boreal summer,

in which the values are multiplied by 100 and the significant

ones at the 95% confidence level are shaded
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Fig. 6 Prediction of the meridional wind anomaly at 850 hPa from the POP models for the 10th day (5 June)
and the corresponding observation with the initial date of 26 May 2002 (a) observations on 5 June 2002,
and (b) 10th day prediction;unit: 0.5 m/s; the values are multiplied by 10, and the dark (light) grey

shaded areas represent the regions greater than 10 (less than —10)

150°E 180

45°N

%{g@/} \\\‘f/)////
/{(\J

90 120 150°E

30

15

EQ

7 200246 A 19 HZARWHIX 850 hPa R4 £ 0] K37 52 0L () il 24 d 1Y 4R GBS B4R (b)
(a. SEBC, b TR UL R & 6)
Fig. 7 As in Fig. 6 but for the 24th day (19 June) prediction
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Fig. 8 As in Fig. 5 but at the prediction leads 20 day for the years
of 1979, 1984, 1987, 1991, 1997, 1998, 1999 and 2005 of distinct 20 — 30 d ISO

of the rainfall over the lower reaches of the Yangtze River in boreal summer
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Fig.9 Composite of the mean SSTA in the Pacific
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