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Abstract

Understanding extreme precipitation events is very important for flood planning purposes. Especially, the
r-year return level is a common measure of extreme events. In this paper, we present a spatial analysis of
precipitation return level using hierarchical Bayesian modeling. For intensity, we model annual maximum
daily precipitations and daily precipitation above a high threshold at 62 stations in Korea with generalized
extreme value(GEV) and generalized Pareto distribution(GPD), respectively. The spatial dependence among
return levels is incorporated to the model through a latent Gaussian process of the GEV and GPD model
parameters. We apply the proposed model to precipitation data collected at 62 stations in Korea from 1973
to 2011.

Keywords: Bayesian analysis, daily precipitation, extremes, generalized extreme value distribution, gener-

alized Pareto distribution, return level, spatial process.
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Figure 2.1. Plots of annual maximum daily precipitations (left) and daily precipitations of threshold exceedances
(right) in Seoul.
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Figure 4.1. Locations of 62 observing stations
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Table 4.1. Gelman-Rubin statistics and rejection rate in Markov chain Monte Carlo simulation.

25 w's o’s £'s 0, [ 0
G-REA 1.12~1.24 1.19 ~ 1.28 1.26 ~ 1.38 1.19 1.27 1.36
212+ (%) 32.34 ~ 39.21 39.12 ~ 44.32 42.34 ~ 49.21 40.25 43.04 44.93

Figure 4.2. Plots of location (left), scale (middle) and shape (right) parameters of GEV distribution fitted based
on observed annual maximum daily precipitations.
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Figure 4.3. Plots of scale(left) and shape (right) parameters of GPD distribution fitted based on observed thresh-
old exceedances.
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Figure 4.4. Posterior means of return leves based on GEV (left) and GPD (right) distribution.
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5. 48

2 wwolA T Sgk BES o] F o] 8% FUTF2E T T e ASA oAt
FE a7hsklaL, FElvet 6270 A GelA 399zt S 9E A ASARE Aldd 2l 4
stk BaHoR AHRSg v FURYS P A ASH F2E 0185t
S 229 Beso 372 E THE AREEE THESHTE ol FElA AR 112

aela 23l A3 LR EEEE!
T ARSAA = 433 B AS3E AFAT T AE5Fke] gl AR disiile 59
I AR ez HojRAg & ¢ ok FrHHoz B =FAE AAyAEY It B4l ARdE
TS FLA ZHEsIE AT, 4 Ao A3 JRE B E_3= A= A& HAE Folet|
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