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temperature and sea ice data of Hadley Centre were analyzed. Accordingly, the interdecadal variability of autumn rain in
West China from 1961 to 2014 and its relationship with atmospheric circulation and sea surface temperature were found
through correlation and regression methods. The decadal variability of autumn precipitation in West China was
decomposed into two periods P1 (1964-1998) with a significant downward trend and P2 (1998-2014) with an upward
trend. Results show that the anomalous field of the atmospheric geopotential height, corresponding to the downtrend of
the precipitation in P1, has a structure of the positive to negative in west to east inside the study region. The large-scale
circulation field shows the quasi-zonal wave train originating from the eastern Atlantic Ocean to East Asia via the
Barents-Kara Seas and Kara Sea areas, which reflects the modulation effect of the upstream negative-phase NAO. In P2,
the geopotential height field configuration related to the downward precipitation trend is opposite to that in P1.The large-
scale wave train structure shows a westward-shifting northwest—southeast pathway over Eurasia, which reflects the
modulation effect of positive-phase NAO at the upstream. This circulation structure leads to the formation of a negative
anomaly center over the northwest of West China, which is favorable for the southwest warm and humid airflow to enter
the study area. The key SST zones that influence the autumn rain in West China are located in central and eastern tropical
Pacific and Indian Ocean. In P1, the precipitation trend of autumn rain transition in West China was positively correlated
with the SST over tropical Middle East Pacific and Indian Ocean during the same period. In P2, there exists a significant
negative correlation between the autumn rain and SST in the tropical Middle East Pacific and Indian Ocean during the
last winter. In addition, the positive SST anomaly in the northwest Pacific Ocean during the previous winter also affects
the increasing trend of the autumn rain in West China.

Keywords West China precipitation, Decadal trend transition, Projection time series, Atmospheric circulation, Sea
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Fig. 1 Spatial distribution of climatological average autumn (September—October-November, SON) precipitation over China from 1961 to 2014

(units: mm) and distribution of stations (black dots) in West China. The dotted line box indicates West China
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Fig. 2 The regional averaged autumn precipitation anomaly changes during the period from 1961 to 2014 (thin lines), band pass filtered time series
(coarse dotted lines), and the linear trend line of two sub-periods (thick lines: 1964-1998, P1 and 1998-2014, P2)
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Fig. 3 (a) The spatial distributions of the first EOF (Empirical Orthogonal Function) mode (EOF1), (c) the second EOF mode (EOF2), and their
corresponding time coefficients (b) PC1 and (d) PC2 for the autumn precipitation based on EOF analyses in West China from 1961 to 2014
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Fig. 4 Spatial distribution of the autumn precipitation trend in west China during (a) P1 (1964-1998) and (b) P2 (1998-2014) (units: mm /10 a)



E 5 M 5B 5 25 %
96 Climatic and Environmental Research Vol. 25

Normalized projection values

BT T T T T T T T T T T T T T T 1
1964 1967 1970 19731976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 20092012

Year

KI5 P1AIP2 I BEHE G DX AK TR KR B I L7 2 o I o PR 2 Eh A I8 1) B 2331 S 3 & T 2 1)
Fig. 5 Projection time series of the autumn precipitation trend in West China during P1 and P2. The sequence in this figure is calculated by two sub-

time periods and then drawn together
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Fig. 7 Same as Fig. 6, but for regression analysis of 850-hPa and 500-hPa wind field on the projection time series of the autumn precipitation trend

during P1 and P2, the solid box is the autumn rain area in West China
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Fig. 8 Regression analysis of the SST (Sea Surface Temperature) anomaly on the projection time series of the autumn precipitation trend during P1:

(a) Previous winter; (b) previous spring; (c) previous summer; (d) autumn. Deep and light shadows correspond to areas that passed the tests at the

99% and 95% confidence levels, respectively
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