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摘要摘要摘要摘要： 

利用北京地区1724—2009年降水资料,首先做了趋势分析和突变检验,之后采用Morlet小波函数,对该地区近300 a
来降水的年际变化时间序列进行了小波分析,揭示了该区降水变化的多时间尺度的周期性变化规律,并根据主周期

对未来降水变化进行了预测。结果表明,北京地区年降水量有缓慢增大的趋势,但并不显著。1744、1809、1894
和1996年为该系列降雨量减少突变点,1777、1870和1948年为降雨量增多突变点。同时北京地区年降水量在其

计算时域内各时间尺度分布不均匀,具有明显的局部化特征;年降水存在85~95 a左右时间尺度的周期特征;其
次,35~40 a和20~25 a左右时间尺度的周期特征也较明显。降水量在不同时间尺度下偏多、偏少交替变化也各不

相同。此外,分析结果显示该地区年降水量具有21 a、35 a和85 a左右的主周期,其中85 a周期为第一主周期;根据

年降水的主周期推测,北京地区整个时间序列上的年降水量呈现出偏少—偏多—偏少—偏多—偏少—偏多—偏少的

循环交替特征,根据其周期特征,可以推测2009年到2030年左右将一直处于少降水期。 
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Abstract: 

After making trend analysis and abrupt change analysis, a morlet wavelet analysis was used in this 
study for analyzing precipitation annual variability in about 300 years in Beijing Area. The complex 
construction of precipitation variability was revealed and precipitation period and mutation in multiple 
time scale was analyzed, finally a forecast about precipitation variability was made according to the 
main period. It is found that there exists a slowly increasing but non-significant trend for annual 
precipitation in Beijing Area, and the years of 1744, 1809, 1894 and 1996 are abrupt change points of 
annual precipitation reduction, while 1777, 1870 and 1948 are abrupt change points of annual rainfall 
increasing. Furthermore, the annual precipitation series in Beijing Area represents a non-uniform time-
scale distribution in its calculation period with obvious local features. There exists a characteristic 
period of about 85-95 years for annual precipitation, while the periodic characteristics of 35-40 and 20-
25 years are also relatively obvious. There are more or less alternatives changes in average 
precipitation at different time scales. Moreover, the analysis results show that there are main periods of 
21 years, 35 years, and 85 years of which the 85-year period is the first order main period in this area. 
According to the first order main period, there will be a state of less precipitation in a period of 85 
years after 2009 in Beijing Area.

Keywords: abrupt change test   wavelet analysis   Beijing Area   precipitation variability   multiple 
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