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Impact Assessment of Climate Change on Extreme Rainfall and I-D-F Analysis
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Kim, Byung Sik / Kim, Bo Kyung / Kyung, Min Soo / Kim, Hung Soo

Abstract

Recently, extreme precipitation events beyond design capacity of hydraulic system have been
occurred and this is the causes of failure of hydraulic structure for flood prevention and of severe
flood damage. Therefore it is very important to understand temporal and spatial characteristics of
extreme precipitation events as well as expected changes in extreme precipitation events and
distributional characteristics during design period under future climate change. In this paper, climate
change scenarios were used to assess the impacts of future climate change on extreme precipitation.
Furthermore, analysis of future extreme precipitation characteristics and I-D-F analysis were carried
out. This study used SRES B2 greenhouse gas scenario and YONU CGCM to simulate climatic
conditions from 2031 to 2050 and statistical downscaling method was applied to establish weather data
from each of observation sites operated by the Korean Meteorological Administration. Then quantile
mapping of bias correction methods was carried out by comparing the simulated data with
observations for bias correction. In addition Modified Bartlett Lewis Rectangular Pulse(MBLRP) model
(Onof and Wheater, 1993; Onof 2000) and adjust method were applied to transform daily precipitation
time series data into hourly time series data. Finally, rainfall intensity, duration, and frequency were
calculated to draw I-D-F curve. Although there are 66 observation sites in Korea, we consider here
the results from only Seoul, Daegu, Jeonju, and Gwangju sites in this paper. From the results we
found that the rainfall intensity will be increased and the bigger intensity will be occurred for longer
rainfall duration when we compare the climate conditions of 2030s with present conditions.

keywords : Climate Change, YONU CGCM, Downscaling, Quantile Mapping, MBLRP, I-D-F curve
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(a) Annual monthly Rainfall

(b) Annual monthly wet periods (c) Annual monthly dry periods

Fig. 4. Result of Statistical Downscaling(Gangju station)
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Table. 1 Parameter Estimation Using MBRP Model(1999~2001 August)

Station A 1/ux [0} a v
Seoul 0.3267 0.0126 2.6937 0.0995 3.6953 0.0592
Daegu 2.9556 0.0187 0.0835 0.0193 7.7571 0.7606
Jeonju 0.3308 0.0136 0.0124 0.0160 3.1597 0.3898
Gangju 0.5376 0.0261 3.9085 0.0995 5.9297 0.0592

(a) Probability of dry spells

(b) Variation and Skewness

"
i

(0) Autocorrelation

Fig. 13. Comparison with Statistical Characteristic between Sim. and Obs, Seoul Station
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(a) Probability of dry spells

(b) Variation and Skewness

s

(c) Autocorrelation

Fig. 14. Comparison with Statistical Characteristic between Sim. and Obs, Gangju Station
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