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Abstract

This study presents a change-point in the 30 years (1976-2005) time series of the annual and the heavy precipitation
characteristics (amount, days and intensity) averaged over South Korea using Bayesian approach. The criterion for the
heavy precipitation used in this study is 80 mm/day. Using non-informative priors, the exact Bayes estimators of parameters
and unknown change-point are obtained. Also, the posterior probability and 90% highest posterior density credible inter-
vals for the mean differences between before and after the change-point are examined. The results show that a single
change-point in the precipitation intensity and the heavy precipitation characteristics has occurred around 1996. As the
results, the precipitation intensity and heavy precipitation characteristics have clearly increased after the change-point.
However, the annual precipitation amount and days show a statistically insignificant single change-point model. These
results are consistent with earlier works based on a simple linear regression model.
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Fig. 1. Location of 60 observing stations used in this study.
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Fig. 2. Times series of the amount, days and intensity of annual precipitation and heavy precipitation averaged over South
Korea from 1976 to 2005. P.A., P.I., and P.D. mean the precipitation amount, precipitation intensity and precipitation days,
respectively. The two bars represent the mean values of P.A,, P.I., and P.D. before and after the change point (1996).
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Table 1. Bayes estimates and 90% HPD credible intervals for the annual precipitation amount (P.A.) and intensity (P.L.).

Bayes estimates

90% HPD credible interval

Posterior probability

Annual Mean

/1 [y ) P(3,<8< 3,1 x)=0.9 P(5<0lx)
P.A.(mm) 1254.2 1446.7 192.5 (-23.22, 408.30) 0.089
P.I(mm/d) 11.9 13.9 2.0 (0.788, 3.139) 0.011
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Fig 3. Marginal posterior probability of the change-point p(| x) for amount, days and intensity of annual precipitation and
heavy precipitation averaged over South Korea, respectively.
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Table 2. Bayes estimates and 90% HPD credible intervals for the heavy precipitation characteristics.

Heavy Bayes estimates 90% HPD credible interval Posterior probability
Precipitation “, Lo ) P(8,<6< 3,1 x)=0.9 P(5<0lx)
H.P.A.(mm) 231.4 341.0 109.7 (28.84, 190.47) 0.028
H.P.D.(days) 1.942 2.796 0.885 (0.255, 1.454) 0.023
H.PI(mm/d) 95.53 110.7 4521 (2.642,27.77) 0.045
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Fig. 5. Spatial distribution of the differences of annual precipitation amount and intensity between before and after the
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