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ABSTRACT

By applying rotated complex empirical orthogonal function (RCEOF) analysis on 1880—1999 summer
rainfall at 28 selected stations over the east part of China, the spatio—temporal variations of China summer
rainfall are investigated. Six divisions are identified, showing strong temporal variability, the middle and low-
er reaches of the Yangtze River, the Huaihe River, Southeast China, North China, Southwest China, and
Northeast China. The locations of all divisions except Southwest China are in a good agreement with those
of the rainband which moves northward from Southeast China to Northeast China from June—August. The
phase relationship revealed by the RCEOF analysis suggests that rainfall anomalies in the middle and lower
reaches of the Yangtze River, Southeast China, and Northeast China are all characterized by a stationary
wave, while a traveling wave is more pronounced in the Huaihe River division, North China, and Southwest
China. The fourth RCEOF mode indicates that rainfall anomalies can propagate from south of Northeast
China across lower reaches of the Huanghe River and the Huaihe River to the lower reaches of the Yangtze
River. A 20—25—year oscillation is found at the middle and lower reaches of the Yangtze River, the Huaihe
River valley, North China, and Northeast China, The middle and lower reaches of the Yangtze River and
Northeast China also show an approximately—60—year oscillation, Northeast China and the Huaihe River
division are dominated by a 36—year and a 70—80—year oscillation, respectively. An 11—year oscillation is al-
so evident in North China, with a periodicity similar to sunspot activity, The interdecadal variability in the
middle and lower reaches of the Yangtze River, the Huaihe River valley, and North China shows a signifi-
cant positive correlation with the solar activity.
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1. Introduction

Recently, global climate change has become a tremendous public concern. Each year,
drought and flood hazards directly cause huge loss of life and economic damage. Therefore,
better weather prediction is urgently needed. Yet droughts and floods tend to have significant
spatial and temporal variability which hinders the investigation. Most previous studies on
China rainfall variability were focused on eastern China during the last 50 years (Deng et al,
1989; Chen and Wu 1994; Nitta and Hu 1996; Wang and Wu 1997). Due to the lack of
long—term observations, the rainfall anomaly pattern over a longer period (~ 100 years) is
poorly understood (Wei et al. 1995). Lately, Wang et al, (2000) reconstructed seasonal and an-
nual rainfall at 35 stations located east of 100°E in China during the period 1880—1998 using
both operational rainfall observations as well as historical documents, These 35 stations were
evenly distributed over eastern China and thus can provide a good representation of the cov-
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