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Spatio-temporal Characteristics of Extreme Precipitation in
Yunnan Province from 1958 —2013

Yang Xiaojing, Xu Zongxue, Zuo Depeng and Liu Lin
(1. Key Laboratory of Water and Sediment Sciences, Minisiry of Education, College of Water Sciences, Beijing
Normal University, Beijing 100875, China; 2. Joint Center for Global Change Studies, Beijing 100875, China)

Abstract; Changes of extreme precipitation in Yunnan Province, southwestern China, are analyzed by using
observed daily data from 28 meteorological stations during the period of 1958 —2013. In order to detect possible
trends, change points, periods and spatial distributions of the time series, analysis were performed with Mann-Ken-
dal trend test, moving t test, Mann-Kendall abrupt change analysis, Pettit test and inverse distance weighting. Re-
sults indicated that annual total wet-day precipitation (PRCPTOT) displayed a downward tendency at the rate of -
11. 8mm/10a, consecutive wet days (CWD) , number of heavy precipitation days (R10 and R20) also showed a
decreasing trend, while the contribution of extreme precipitation to total precipitation exhibited a significant upward
trend. Change points in consecutive dry days (CDD), R10, R20 and PRCPTOT, CWD, which can reflect the
characteristics of average precipitation, were not detected. Change points in CWD, very wet days (R95p), ex-
treme wet days (R99p), and simple daily intensity index (SDIT) were detected in 2002, 1993, 1980 and 1994,
respectively. These indices reflect the changes of extreme precipitation features sensitively and efficiently. All ex-
treme precipitation indices had similar oscillation cycles except the CDD, R99p and SDII, which had three main
characteristic timescales at 28a, 22a and 13a, and the corresponding cycle is 18 year, 14 year, and 8 years, re-
spectively. According the meteorologlcal geographlc zoning, the precipitation ranks from high to low in Yunnan
Province was southwest, southeast, northwest, central, and northeast. Except CDD, CWD, SDII, and PRCPTOT,
spatiotemporal distribution for other indices were cons1stent with each other. The maximum prempltatlon did not oc-
cur in central region; however extreme droughts and extreme precipitation risk in this region were higher than other
areas. At the same time, the spatial distribution characteristics of extreme precipitation in other areas are compara-
tively similar with average annual precipitation. Overall, the extreme precipitation occurred more frequently, and
extreme precipitation occurred more intensively since 2002. Further studies for the future should focus on extreme
precipitation in Yunnan Province.

Key words : exireme precipitation indices; tendency; period; abruption; spatial distribution; Yunnan



