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Concept of Trend Analysis of Hydrologic Extreme Variables and
Nonstationary Frequency Analysis

Lee, Jeong-Ju - Kwon, Hyun-Han - Kim, Tae-Woong

Abstracts

This study introduced a Bayesian based frequency analysis in which the statistical trend analysis for hydrologic extreme
series is incorporated. The proposed model employed Gumbel extreme distribution to characterize extreme events and a fully
coupled bayesian frequency model was finally utilized to estimate design rainfalls in Seoul. Posterior distributions of the model
parameters in both Gumbel distribution and trend analysis were updated through Markov Chain Monte Carlo Simulation
mainly utilizing Gibbs sampler. This study proposed a way to make use of nonstationary frequency model for dynamic risk
analysis, and showed an increase of hydrologic risk with time varying probability density functions. The proposed study
showed advantage in assessing statistical significance of parameters associated with trend analysis through statistical inference

utilizing derived posterior distributions.

Keywords : hydrologic extreme variable, trend analysis, nonstationary, bayesian model
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Fig. 1 A Basic scheme for Bayesian Markov Chain Monte Carlo

simulation with two parameters using Gibbs sampling
technique
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Fig. 5 Concept on Bayesian regression analysis with Gumbel distribution. A regression scheme with Normal distribution is also

tabulated for a comparison of the Bayesian regression
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Fig. 6 Comparison of trend analysis of extreme rainfall time
series between Normal distribution and Gumbel
distribution
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Fig. 8 Comparison of trend analysis of extreme rainfall time
series between Normal distribution and Gumbel
distribution
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Table 1. Posterior density of parameters and associated uncertainty bounds. Note that nonstationary x and o are aggregated

over time
Parameters Mean SD 2.50% median 97.50%
Stationary Y7 139.10 8.40 122.60 139.20 155.80
Nonstationary y2i 139.55 11.76 119.90 139.65 157.45
Stationary o 57.34 7.35 44.63 56.87 73.60
Nonstationary o 58.08 9.67 44.46 57.57 76.12
lo 121.30 16.28 90.95 121.50 155.30
a 0.75 0.66 0.75 2.00
P 3.84 0.26 3.36 3.82 435
B 0.01 0.01 0.01 0.03
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