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Evaluation of Major Storm Events Both Measured by Chukwooki and
Recorded in Annals of Chosun Dynasty: 2. Quantitative Approach

Z2dst /&AM /HHEFT
Kim, Daeha / Yoo, Chulsang / Kim, Hyeon Jun

Abstract

This study characterized the storm events recorded in the Annals of Chosun Dynasty and evaluated
them using a simple rectangular pulses Poisson process model. Storm events without in detail
explanation like Keun-Bi (big rain) were found to have rather short return periods compared to the
storm events with lengthy explanation about damages like Keun-Mul (high water), Hong-Soo (flood),
and Pok-Woo (torrential rain). Not all storm events recorded were the size of annual maxima, so
their return periods were found not to be higher than a certain level. Another noticeable fact is that
these storm events recorded seem more sensitive to the storm duration rather than the storm
intensity. That is, most storms recorded seem to be focused on long durations rather than high
intensities. Those storm events with long durations must have caused serious flood damages, which
maybe the critical reason why they were recorded.
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Table 1. Characteristics of Rainfall Events Recorded in the Annals of Chosun Dynasty since 1776

(FaAr &, 2007)
event maximum total duration AMC effective rainfall
(mm/day) (mm) (day) (mm)
heavy rain 1 72.00 106.02 2 1 1462
heavy rain 2 187.98 227.95 2 I 147.46
heavy rain 3 72.00 134.00 2 I 27.54
heavy rain 4 107.50 232.00 3 il 191.17
heavy rain b 62.08 80.06 3 I 5.64
heavy rain 6 28.00 59.99 5 I 1.33
heavy rain 7 67.50 158.00 3 I 40.68
heavy rain 8 4796 85.95 3 1 29.48
heavy rain 9 43.00 78.02 4 1 5.09
high water 1 (1) 74.97 83.97 3 I I 6.77 3612
high water 1 (2) 33.00 66.04 3 11 34.99 '
high water 2 28.02 70.02 4 I 38.36
flood 1 (1) 73.44 136.04 3 1 I 25.59 138.10
flood 1 (2) 89.68 148.20 3 i 110.04 )
torrential rain (1) 343.42 516.50 5 11T I 472.20 1114.47
torrential rain (2) 160.42 643.76 9 11 599.44 '
mean 93.50 176.66 3.56 - 109.40 137.70
st. dev. 81.16 167.75 1.71 - 176.67 299.90
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Fig. 1. Daily Rainfall Data Used in This Study (before 1907 Were the Chukwooki Data and After 1907

Were Modern Rain Gauge Data)
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Fig. 2. Comparison of Frequency Analysis Results Based on the Rectangular Pulses Poisson Process
Model (Left and Middle Panels Are for Disregarding and Considering the Overlap of Rectangular
Pulses, Respectively) and Gamma Distribution (Right)
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Table 2. Basic Statistics of Chukwooki and Modern Rain Gauge Rainfall

mean 3.10314 6.20615 9.30902 3.45933 6.91846 10.37768
variance 155.08720 402.03070 687.99670 182.32990 45719750 774.92860
lag-1 covariance 45.27557 102.41880 19557370 45.86860 103.83800 210.27460

Table 3. Parameters of Rectangular Pulses Poisson Process Model Estimated Using Basic Statistics

in Table 2
A 0.15046 0.12363 0.10309 0.17030 0.14145 0.11627
w 0.02130 0.03051 0.04259 0.01862 0.02805 0.04110
2.27652 1.30584 0.78003 2.64393 1.45757 0.81777
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Table 4. Characteristics of Rectangular Pulses Derived by Use of Parameters Estimated (Mean Rainfall
Intensity, Efi.]=1/,; Mean Rainfall Duration, E{t,]=1/7; Total Rainfall Amount, £l ] - Elt.])

Chukwooki modern records
1 day 2 days 3 days 1 day 2 days 3 days
Eli,] 46.95 32.78 2348 5371 35.65 24.33
Elt,] 0.44 0.77 1.28 0.38 0.69 1.22
Efi,] - Eit,] 20.62 25.10 30.10 20.31 24.46 29.75

Table 5. Change of Overlap Probability according to the Rainfall Duration

duration Chukwooki modern records

1 day 2.686E-07 1.809E-07

2 days 2.587E-05 3.348E-05

3 days 5.174E-04 8.817E-04
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Fig. 3. Application Results of Rectangular Pulses Poisson Process Model for Chukwooki Rainfall and
Modern Rain Gauge Rainfall Data (Left and Right Panels are for Disregarding and Considering
the Overlap of Rectangular Pulses, Respectively)

Table 6. Return Periods Derived for the Rainfall Events Recorded in the Annals of Chosun Dynasty

heavy rain 9 43.00 3 62.00 3 72.68 <2
high water 1 (1) 74.97 8 81.97 4 83.97 <2
high water 1 (2) 33.00 <2 53.04 2 66.04 <2
high water 2 28.02 <2 30.02 <2 57.02 <2
flood 1 (1) 73.44 8 105.96 9 136.04
flood 1 (2) 89.68 15 97.44 8 148.20
torrential rain 348.42 >200 463.5 >200 488.00 75
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