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Comparison of Chukwooki and Modern data Using
Annual Maximum Rainfall Event Series

Hll R . QEA . 2 BE

Park, Minkyu - Yoo, Chulsang - Kim, Hyeon Jun

Abstract

In this study, Chukwooki and modern data were compared using annual maximum rainfall event series. Annual maximum
series for specified rainfall duration in modern frequency analysis can not be constructed from Chukwooki data, so the concept
of independent rainfall event is introduced to compare Chukwooki and modern data. Annual maximum rainfall event is deter-
mined by applying the bivariate exponential distribution and the parameters estimated annually are selected. The results using
the annual parameter show that the hydrological meaning of the parameters is related to the variation of annual total rainfall
amounts. For the whole independent rainfall events, the total rainfall and the rainfall intensity of Chukwooki data are greater
than those of modern data, and rainfall duration of the two periods is similar. However modern annual maximum rainfall events
show different characteristics that rainfall duration is much longer, rainfall intensity is similar and the total rainfall is greater
than those of Chukwooki period. The increasing trend of rainfall duration and total rainfall of the modern annual rainfall events
may be regarded as the one of components of the long-term cycle.

Keywords : Chukwooki, independent rainfall event, annual maximum rainfall event, bivariate exponential distribution
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Fig. 2 An example of Chukwooki rainfall records
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Table 1. Statistics for Chukwooki and modern rainfall data

Chukwooki data

Modern data

Statistics Total rainfall | Rainfall intensity | Duration | Total rainfall |Rainfall intensity| Duration
(mm) (mm/h) (hr) (mm) (mm/h) (hr)
242 333

Number of Annual rainfall events

(=3169/131yr; 1777-1907)

(=1534/46yr; 1961-2006)

Average 35.1 3.24 14.3 30.2 1.85 14.5
Standard Deviation 50.7 4.05 14.8 54.4 2.41 16.5
Correlation between total rainfall and intensity 0.20 0.44
Correlation between total rainfall and duration 0.71 0.74
Correlation between rainfall intensity and duration -0.18 0.09
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Fig. 4 Rainfall intensity and total rainfall relationship of Chukwooki and modern rainfall data
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Table 2. Parameter estimation for Chukwooki rainfall events

Total rainfall Rainfall intensity
Classification

M [ [ a [ Meme ] o ]
Total year parameter 35.13 0.99 1.00 3.24 0.83 1.21
Mean 35.00 1.24 0.78 322 0.94 1.06
Annual Std. dev 12.34 0.40 0.23 0.98 0.16 0.15
parameter Max 84.38 2.80 1.67 6.85 1.61 1.42
Min 12.23 0.42 0.32 1.11 0.60 0.62
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Table 3. Parameter estimation for modern rainfall events

Total rainfall Rainfall intensity
Classification
R
Total year parameter 30.23 1.15 0.78 1.85 0.53 1.69
Mean 30.42 1.66 0.62 1.84 1.09 0.96
Annual Std. dev 9.57 0.38 0.18 0.45 0.13 0.07
parameter Max 59.43 2.76 1.10 3.04 1.37 1.11
Min 17.26 1.10 0.37 1.08 0.85 0.82
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Table 4.

Statistics for annual maximum rainfall events (total year parameter)

Chukwooki data

Modern data

Statistics

Total rainfall Duration | Rainfall intensity | Total rainfall Duration Rainfall intensity
(mm) (hr) (mm/h) (mm) (hr) (mm/h)
Average 138.9 13.0 243 179.1 8.8 36.6
Standard Deviation 122.3 104 28.1 149.9 6.5 34.4
Correlation between
total rainfall and intensity -0.47 -0.36
Table 5. Statistics for annual maximum rainfall events (annual parameter)
Chukwooki data Modern data
Statistics Total rainfall Duration Rainfall intensity |  Total rainfall Duration Rainfall intensity
(mm) (hr) (mm/h) (mm) (hr) (mm/h)
Average 175.0 8.4 37.3 220.6 59 47.7
Standard Deviation 116.5 8.4 30.2 127.5 4.0 29.4
Correlation between
total rainfall and intensity -0.30 0.10
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Fig. 10 Plot of puls type annual maximum rainfall events
Table 6. Statistical Comparison for total and annual maximum rainfall events
Chukwooki data Modern data
Statistics Total rainfall |Rainfall intensity|  Duration Total rainfall |Rainfall intensity|  Duration
(mm) (mm/h) (hr) (mm) (mm/h) (hr)
. 30.2 1.85 14.5
Total rainfall events 35.1 3.24 143 (-16.2%) (-75.1%) (1.4%)
. 220.6 5.86 47.7
Annual maximum events 175.0 8.41 37.3 20.7%) (-43.5%) (21.8%)
Ratio between .total events and 50 26 26 73 39 33
annual maximum events
Note) () refer to the increasing percent of modern dat compared to the Chukwooki data
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