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Spatial and temporal variations of precipitation in Putian Gty
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Beijing 100038, China; 3. College of Urban and Rural Consiruction, A gricultural University of H ebei,

Baoding 071000, China)

Abstract: Based on the precipitation data of each weather station in Putian City, t he spatial and temporal variations of precipitatt

on were systematically analyzed from the aspects of spatial distribution, variation trend, mutation and periodicity using the methr

ods of M anir Kendall rank correlation method, Manmr Kendall mutation testt, and Morlet wavelet analysis. The results showed

that (1) the spatial distribution of annual precipitation shows an increasing tendency from the southeastern coast to the nortlr

western mountains in Putian, and precipitation in most of the area has an insignificantly increasing trend in the past 57 years;

(2) the inter annual precipitation distribution is not uniform while annual precipitation is relatively stable, annual precipitation

shows five alternative stages with morerain and less rain in each district of Putian, and annual precipitation shows a mutation

from 1996 to 1998 and from 2003 to 2004; and (3) annual precipitation in each district of Putian shows primary periodicities of

3 years, 8 years, 12 years, and 28 years, and the first primary periodicity is 28 years for all the districts except for Zhongmen sta

tion, w hich has the first primary periodicity of 22 years.

Key words: precipitation; spatial and temporal variations; Manir Kendall mutation test; wavelet analysis; Putian City
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Fig. 1 The administrative division and distribution of

precipitation stations in Putian City
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Fig.2 Spatial distribution of annual precipitation and
its variation coefficient in Putian City
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Fig.3 Spatial distribution of variation trend of annual

precipitation in Putian City
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Fig.4 Monthly precipitation of some weather stations
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Fig.5 Inter annual variation of precipitation and cumulative departure of annual precipitation in Putian City

1
Tab. 1 Statistics of annual precipitation characteristics of weather stations in Putian City
P KA/ e/ ME/ BAH
4 o " MK WS e
/ mm (ﬂzﬁj\) (ﬂzﬁj\) /(mm* a'l)
SF/ 1 625.4 2 651. 8(1990) 1 022.2(1967) 2.16 1. 96 7.94 B
T H 1351.7 1.983. 6( 1959) 876.4(1977) 1.09 1.96 3.34 ENTES
1] 1 184. 4 1914. 1(1983) 757.5(1967) 0. 82 1. 96 2.06 ENTES
LS 1 655.9 2 508. 9( 1990) 1 083. 5(2009) 1.07 1.96 3.21 ENTES
Al 1526.7 2377(2010) 863. 0(2003) 0.58 1.96 2.05 ENTES
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6 M anir Kendall
Fig.6 The M anir Kendall mutation test curve of annual
precipitation in Putian Ceity
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Fig.7 Wavelet variances of annual precipitation in Putian City

2

Tab.2 The peak number of wavelet variance and

corresponding cycle time scales of each weather station

it 44 VEEAE IR (KR A 5) a
Ep 4 28.12.8.4
T H 4 28.22.13.4
AT 5 22.28.12.3.5
b 4 28.12.8.3
Al 5 28.21.13.8.3
8

Fig. 8 Distribution of the wavelet transform coefficient domain of
annual precipitation in Putian City
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