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Temporal and spatial evolution of precipitation in Wuzhishan City in recent 60 years
DUAN Na'2, YANG Guiyu?, YOU Jinjun®
(1. Colleageof Water Conservancy and Hydropower, H ebei University of Engineering, Handan 056021, China;

2. Department of Water Resources, China Institute of Water Resources and H ydropower Research, Beijing 100038, China)
Abstract: In order to illustrate the variation characteristic of precipitation in Wuzhishan City in the recent 60 years, based on the
data of 17 rainfall stations/ meteorological stations, we used different interpolation methods t o conduct monthly interpolation and
compared the results with the Second Evaluation results of Hainan Province, and thus selected the reasonable method. We ana
lyzed the spatial and temporal changes of precipitation using sliding average method, cumulative anomaly method, M anir Kendall
nonparametric test,and M orlet wavelet analysis. T he results were as follows: (1) The average precipitation in the past 60 years
of Wuzhishan was 1921.3mm and showed a gradually declining trend spatially from the northeast and north to the southwest.
(2) The distribution of precipitation differed slightly across different scenarios, but showed consistent response to topography.
(3) The annual precipitation generally showed a significant increasing trend, with a sudden change from decreasing to increasing
around 1988. (4) The results of attribution analysis with SPSS show ed that the evaporation mainly affected the variation pattern
of precipitation in Wuzhishan. (5) T here are multr scale time effects of precipitation and major cycles of 23 years and 16 years
with alternations between wet and dry years. T he next few years will be wet years. The above results have realistic significance

to the development, utilization, and planning of water resources in Wuzhishan.
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Fig. 1 Distribution of gauge stations and terrain of Wuzhishan
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Tab.1 Comparison of different interpolation methods
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Fig.2 Spatial distribution of precipitation in typical years in Wuzhishan
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Tab.2 Annual precipitation and its proportion and weather incline rate in different periods in Wuzhishan
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Fig.3 Annual trend and 5 year sliding average changes of
precipitation from 1956 to 2014 in W uzhishan
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Tab.3 MK statistic of precipitation in
19562014 in Wuzhishan
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4 M-K (1956- 2014 )
Fig. 4 Manmr Kendall statistics curve of annual
precipitation in Wuzhishan ( 1956-2014)

5 (1956- 2014 )

Fig. 5 Accumulated anomalies of annual precipitation in

Wuzhishan (1956 2014)
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Fig. 6 Real parts of wavelet transform coefficient for

annual precipitation in Wuzhishan (1956 2014)
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Fig. 7 Wavelet variance process of annual precipitation in

W uzhishan (1956-2014)
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Fig. 8 Real parts of wavelet coefficients of annual precipitation in
W uzhishan ( 1956-2014)
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(1956- 2014 )

Tab.4 The change of wet years and dry years in different major

cycles in Wuzhishan (1956-2014)
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Tab.5 Correlation coefficient statistics of precipitation

and m ain meteorological factor
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