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Analysis on the Temporal Characteristics of Waterlogging
about the Recent 58 Years in Xi’an

Liao Guangming, Yan Junping, Hu Nana and An Hua
(College of Tourism and Environment Science, Shaanxi Normal University, Xi’an 710062, China)

Abstract: Based on the daily precipitation data from 1951 to 2008, the waterlogging indices were assessed
with Z-index in Xi’an. Simultaneously, this paper analyzed changes of the frequencies about severe rainfall, and
then revealed the temporal characteristics and the periodic variation of the waterlogging in recent 58 years. The re-
sults showed that: the trend of annual mean temperature appeared to be warmer by the 0. 38°C/10a rate, howev-
er, the tendency of the precipitation not obvious. Globally, the climate had warming and drying trend. The fre-
quencies of severe rainfall days were relatively less, and had an unobvious change trend. The intensity of the rain-
storm trended to rise significantly. The precipitation showed an uneven distribution each month. The waterlogging
in 7 month occurred frequently, but the grade and intensity were relatively higher in 9 month. This paper analyzed
the periodic rules of heavy rain, rainstorm days and waterlogging indices with the Morlet wavelet transformation,
and found that the periodic variation of heavy rain and torrential rain were synchronous. There were obvious period-
ic cycles of 6a in 7 and 8 month, and 20-25a in 9 month. Overall, the precipitation had the characteristics of mul-
tiple time scales, different time scales showed the different cyclic-alternating-patterns, and the periodic variation on
large scales was nesting the periodic variation on small scales. Distribution trend of wavelet coefficients showed that
Xi’an would be a frequently-occurring stage of waterlogging in the coming 10 years.

Key words: Xi’an city; rain waterlogging; Z-Index; wavelet analysis



