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ABSTRACT

Rainfall patterns considered a factor in slope stability, are affected by climate change.
This study conducts a trend analysis and a rainfall frequency analysis to examine rainfall
intensity variations and rainfall amount for various return periods in order to understand the
rainfall pattern changes in the Zengwen reservoir catchment area in the future. Then, a cou-
pled hydromechanical framework is used to analyze the effect of rainfall pattern changes
on slope stability. The results of the trend analysis reveal an increasing trend from 1990 to
2016. The trend (slope) of the one-day rainfall events is the largest, with an average slope
of 0.08 mm/h per year. The slope stability analysis results reveal that if the rainfall intensity
continues to rise in the future, precipitation will more easily infiltrate the soil, decreasing
stability. For rainfall in 2016, 2050, and 2100, the LFS (Local Factor of Safety) of soil at a
slope depth of 2.5 m decreased by 4.8%, 8.1%, and 12.2%, respectively. Moreover, the
results of the frequency analysis show that rainfall intensity, and thus the infiltration rate,
increased with increasing return period. For rainfall events for a 2-year return period, the
LFS of soil at a slope depth of 3.0 m did not show an obvious drop. However, for 10- and
100-year return periods, the stability of soil started to decrease at 48 h and 32 h, respec-
tively. According to a Taiwan Climate Change Projection and Information Platform) report
(2016), there is an increase in the probability of extreme rainfall events in the future. The
slope data (e.g., slope topography, slope structure, and soil mechanical and hydraulic pa-
rameters) obtained from the field in this study can be used to prevent or reduce the hazards

of slope disasters.

Keywords: Rainfall pattern, Trend analysis, Frequency analysis, Coupled hydromechanical

framework, Slope stability.
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K@Y 8 (AN RISk Z R ER AL 2
W EFz#E - DL~ 2 & 3 HZERSEGERE
IR b7 B R HH B - $81H33(2009) 58 A
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HEa. 0.09 -176.0 17.9 13.0 16.2 20.8
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(atmospheric boundary) i ifFFEH A L& FLE% E e
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1 BRRB®EH & RAI(F)
R E 3 AR SHE gLk 2 10 100
= Adh Log Pearson Type II* Hazen 237 402 663
KR b Log Pearson Type II* Hazen 262 484 802
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ES Log Pearson Type II* Gringorten 244 492 917
4 Log-Normal* California 340 668 1158
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8.0 - 8.0 8.0

(a)&k=E

(b)RIE

()& 21R

4 PAY-Y'BIE ' FENIERF 72 /SAH] - 2016 £ ~ 2050 52 2100 FEMISEHTIESKE ~ RED
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