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Abstract Low-frequency component of daily rainfall in the lower reaches of the Yangtze River Valley (LYRV) and the princi-
pal components of the global 850 hPa low-frequency zonal wind for the period of 1979 — 2000 were used to develop the extended
complex autoregressive model (ECAR) for subseasonal forecast of the 50 — 80 d low-frequency rainfall component in the
LYRV. This type of climate forecast method, which is based on a data-driven model, can not only reflect the lagged variation
information between the principal low-frequency component of global circulation and the low-frequency component of rainfall o-
ver the LYRV in a complex space, but also can well describe the variation of the principal component of the climate system in a
low dimensional space. A 14 a hindcast was conducted in the recent study for subseasonal forecast of the low-frequency compo-
nent of rainfall in the LYRV during the period from 2001 to 2014. These experimental results show that this ECAR model has
a good skill for the forecast of the 50 — 80 d low-frequency component of the rainfall in the LYRV at a lead time of approximate-
ly 52 d. The ECAR model performs much better than the traditional autoregressive (AR) model, and it performs best in June
— August. Hence, the development and variation of the major 50 — 80 d oscillation of global circulation and the temporal evolu-
tion of the relationship between the oscillation and the low-frequency component of rainfall in the LYRV are very helpful for in-
traseasonal forecast of variations in rainfall in the LYRV at a lead time of 50 — 60 d, particularly in the summer. The 50 — 80 d
oscillation of circulation associated with the East Asian meridional tripole pattern (EAT) is considered to be the main factor
that affects the subseasonal variation of rainfall in the LYRV.

Key words 50 — 80 d oscillation, East Asian meridional tripole pattern, Low frequency rainfall in the lower reaches of the Yan-

gtze River Valley, Forecasting model of ECAR, Subseasonal forecast
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Fig.1 (a) Principal periods of oscillation of daily precipitation over the during the period from 1979 to 2014,
in which the statistical parameter F for the non-integral power spectral analysis is represented by the solid line,
and the significance level of 0. 05 is represented by the horizontal dashed line; (b) time series of the intensity
of the 50 — 80 d oscillation for rainfall (standard deviation of filtered rainfall ,unit: mm) over the lower reaches

of the Yangtze River Valley in May — August from 1979 to 2014
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»50 d ¥k % 98 BE I A OC L K P HE R R TS 0. 05 3 MR 5D
Interannual variations of the periods of daily rainfall oscillation and correlations between
different ISOs for daily rainfall over the LYRV in April — September during the period of 1979 — 2014.

(a) Interannual variations of the periods, shaded values are significant at the 95% confidence level.
Daily rainfall (bar) and 50 — 80 d filtered rainfall (solid lines) over the LYRV are shown for 1996 (b) and
1999 (c¢). The percentage in each figure indicates the variance explained by the filtered rainfall.

(d) Correlations between the average intensity of 50 — 80 d ISO and oscillations from 2 to 50 d,

and the significance level of 0. 05 is represented by the horizontal dashed line
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Fig.3 (a) Correlation between rainfall over the LYRV and global zonal wind anomaly at 850 hPa
on the time scale of 50 — 80 d. The values are multiplied by 100 and the values that are at the 95%
confidence level are indicated by shaded areas; (b) spatial distribution of the ratio of the variance
explained by the 50 — 80 d signal to the total seasonal variance. The values (unit: %) are multiplied

by 100 and the contours greater than or equal to 40 are shaded
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Fig.5 Correlation coefficients between observations

and the 1 —90 d forecasts of low-frequency rainfall
component r,; in the lower reaches of the
Yangtze River Valley during 2001 to 2014
(Solid line: ECAR model output;
dashed line: AR(Autoregressive) model output.
The horizontal solid line in the figure

represents the confidence level of 95%)
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