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Abstract

When simulating the daily rainfall amount by existing Markov Chain model, it is general to simulate the rainfall occurrence and to
estimate the rainfall amount randomly from the distribution which is similar to the daily rainfall distribution characteristic using Monte
Carlo simulation. At this time, there is a limitation that the characteristics of rainfall intensity and distribution by time according to the
rainfall duration are not reflected in the results. In this study, 1-day, 2-day, 3-day, 4-day rainfall event are classified, and the rainfall
amount is estimated by rainfall duration. In other words, the distributions of the total amount of rainfall event by the duration are set using
the Kernel Density Estimation (KDE), the daily rainfall in each day are estimated from the distribution of each duration. Total rainfall
amount determined for each event are divided into each daily rainfall considering the type of daily distribution of the rainfall event which
has most similar rainfall amount of the observed rainfall using the k-Nearest Neighbor algorithm (KNN). This study is to develop the
limitation of the existing rainfall estimation method, and it is expected that this results can use for the future rainfall estimation and as
the primary data in water resource design.
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Quartile Total period [mm] Rainy days [mm]
Observed rainfall | Modified method | Original method | Observed rainfall | Modified method | Original method
Min. 0.00 0.00 0.00 0.10 0.00 0.00
1* Qu. 0.00 0.00 0.00 1.00 0.90 0.62
Median 0.00 0.00 0.00 4.00 4.00 2.28
Mean 3.69 4.02 2.09 12.45 13.30 6.92
3" Qu. 0.50 0.41 0.17 13.50 13.81 6.52
Max. 267.50 279.90 100.49 276.50 279.90 100.49
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Fig. 7. Rainfall distribution of rainfall events in each duration [unit : mm]
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Table 2. Rainfall distribution of rainfall events in each duration

147

Quartile 1-day rainfall events [mm] 2-day rainfall events [mm]
Observed rainfall | Modified method | Original method | Observed rainfall | Modified method | Original method
Min. 0.10 0.00 0.00 0.10 0.00 0.00
1* Qu. 0.50 0.72 0.72 1.40 0.80 0.74
Median 2.00 2.47 2.47 4.50 5.08 2.33
Mean 6.50 6.93 6.93 11.20 11.92 7.49
3" Qu. 6.50 7.03 7.03 13.03 14.02 6.62
Max. 109.00 100.49 100.49 155.00 159.83 100.49
Quartile 3-day rainfall events [mm] Over 4-day rainfall events [mm]
Observed rainfall | Modified method | Original method | Observed rainfall | Modified method | Original method
Min. 0.10 0.00 0.00 0.10 0.00 0.00
1* Qu. 1.00 0.90 0.54 1.70 1.11 0.54
Median 4.50 4.02 222 6.60 6.00 2.12
Mean 13.37 13.57 6.62 19.34 20.40 6.60
34 Qu. 14.00 13.55 6.23 23.50 23.44 6.27
Max. 202.50 207.77 100.49 276.50 279.90 100.49
At AE712F 34 9] Aol Zigiold 7Fg 2 227 Al7E loigith & Aol = ol 2 74l flsf 214713t
TSI oW 71E B2 285k ™ 102.01 mm, 714 of wet AV EE st QA Fe TSR A
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