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Study on the characteristics of drought in Haikou City based on standardized precipitation index
SUN Qiuhui, XU Guobin,M A Chao, CHEN Liang
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300354, China)

Abstract: A ccording to the daily rainfall data of the eight rainfall stations in Haikou City from 1970 to 2012, w e used two differ
ent SPI processing schemes, (1) SPI calculated from alt station averaged precipitation ( precipitatiorr mean) and (2) mean of all
SPI calculated from precipitation at individual stations (S PF mean), to calculate the SPI values at 3,6 and 12 month scales. We
compared the drought situation reflected by the two schemes at each month scale with the actual drought situation and selected
the suitable scheme for drought evaluation in H aikou City. We used the Manmr Kendall test and Morlet wavelet analysis method
to analyze the change trend and the cycle of drought change in Haikou City from 1970 to 2012. The results showed that precipt
tatior mean is more suitable to evaluate the drought situation in Haikou. From 1970 to 2012, the occurrence frequency of
droughts of different degrees in Haikou City was as high as 56%, especially in spring and autumn, where the frequency was
51% and 41% respectively. T he occurrence frequency of extreme droughts in autumn was 14% . The general drought situation
in Haikou City was aggravating, and the trend was especially obvious in autumn. T he drought in Haikou had a first main cycle
of about 13 years, a second main cyce of 4 years, and a third main cycle of 22 years. The results can provide a reference for
drought evaluation and forecasting and the development of drought relief measures in Haikou City.
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Fig. 1 Study area and the Tyson polygons distribution

of the eight rainfall stations
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Fig.2 The drought condition reflect by SPI value obtained from precipitatiorr mean at each time scale:

(a) spring, (b) summer, (¢) autumn, (d) winter, (e) dry season, (f) wet season, (g) annual
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Fig.3 MK test results of SPI value of each time scale during 1970-2012 in Haikou: (a) spring, (b) summer,

(¢) autumn, (d) winter, (e) dry season,(f) wet season, (g) annual
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Fig.4 The diagrams of the real part of the wavelet coefficients, wavelet coefficient module,wavelet coefficient module squared, and wavelet

variance: (a) the real part of the wavelet coeffidents, (b) wavelet coeffident module, (9 wavelet coefficent module squared, (d) wavelet variance
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Fig.5 Change process of the real part of wavelet transform of annual SPI value sequence at different characteristic time scales in Haik ou:

(a) 13 years,(b) 4years,(c) 22 years
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Fig.6 The drought frequency of each grade at each time scale
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