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Estimation of InterEvent Time Definition Using in Urban Areas
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Abstract

The first step in the design of hydraulic structures is to determine the design storm for runoff analysis. Accurate design storm
estimations should be accompanied by reliable data collection and accurate frequency analysis procedures. In order to analyze the
runoff of the urbanized watershed with high urbanization rate, the rainfall data are generally used and the continuous rainfall data
should be separated into rainfall events using Inter-Event Time Definition (IETD). So far. many studies have been conducted to
determine the estimation of inter-event time. This study uses rainfall data of 40 years from Seoul, Suwon and Busan branches
using autocorrelation analysis, coefficient of variation analysis and annual average rainfall count analysis to calculate rainfall time
according to each decision method. From the continuous rainfall data, rainfall data were used in the rainy season (May to October),
and rainfall events were classified according to the IETD decision method.

Key words : Design of Hydraulic Structures, Autocorrelation Analysis, Coefficient of Variation Analysis, Annual Average Rainfall Count
Analysis, IETD
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Fig. 1. Definition of IETD (Adams and Papa, 2000)
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Table 1. Autocorrelation Coefficient by Stations

Station Station
Lag Time (hr) Lag Time (hr)

Seoul Suwon Busan Seoul Suwon Busan
0 1.000 1.000 1.000 31 0.019 0.011 0.007
1 0.548 0.558 0.601 32 0.020 0.008 0.004
2 0.358 0.363 0.405 33 0.022 0.004 0.002
3 0.267 0.277 0.316 34 0.019 0.005 0.002
4 0.217 0.233 0.261 35 0.018 0.005 0.000
5 0.194 0.190 0.216 36 0.016 0.005 0.003
6 0.158 0.168 0.187 37 0.021 0.008 0.000
7 0.141 0.141 0.150 38 0.021 0.009 -0.001
8 0.119 0.121 0.123 39 0.023 0.009 0.001
9 0.102 0.102 0.103 40 0.019 0.008 -0.001
10 0.088 0.087 0.088 41 0.015 0.011 -0.003
11 0.080 0.080 0.073 42 0.014 0.008 -0.002
12 0.075 0.072 0.063 43 0.015 0.005 0.002
13 0.064 0.066 0.054 44 0.018 0.004 0.004
14 0.057 0.063 0.046 45 0.019 0.004 0.007
15 0.057 0.056 0.042 46 0.015 0.003 0.005
16 0.053 0.054 0.038 47 0.018 0.002 0.004
17 0.046 0.053 0.038 48 0.014 0.004 0.004
18 0.040 0.047 0.034 49 0.016 0.008 0.004
19 0.039 0.044 0.034 50 0.016 0.011 0.003
20 0.037 0.041 0.035 51 0.015 0.013 0.004
21 0.036 0.039 0.031 52 0.011 0.011 0.004
22 0.034 0.036 0.021 53 0.011 0.013 0.002
23 0.036 0.040 0.015 54 0.014 0.012 0.002
24 0.038 0.039 0.014 55 0.014 0.007 0.004
25 0.037 0.030 0.013 56 0.012 0.005 0.005
26 0.034 0.025 0.013 57 0.009 0.004 0.002
27 0.028 0.020 0.011 58 0.008 0.004 0.001
28 0.027 0.017 0.012 59 0.008 0.003 0.000
29 0.024 0.017 0.013 60 0.008 0.007 -0.001
30 0.021 0.012 0.007
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Table 2. Coefficient of Variation by Stations
Station Station
IETD (hr) IETD (hr)
Seoul Suwon Busan Seoul Suwon Busan
1 1.822 1.871 1.825 13 0.955 0.981 0.974
2 1.539 1.594 1.534 14 0.939 0.968 0.950
3 1.379 1.433 1.393 15 0.924 0.954 0.929
4 1.283 1.329 1.295 16 0.911 0.942 0.917
5 1.201 1.253 1.220 17 0.895 0.928 0.902
6 1.148 1.191 1.166 18 0.883 0.919 0.891
7 1.101 1.141 1.122 19 0.872 0.899 0.874
8 1.067 1.108 1.086 20 0.858 0.884 0.862
9 1.042 1.078 1.058 21 0.847 0.871 0.851
10 1.009 1.052 1.027 22 0.837 0.856 0.844
11 0.993 1.026 1.009 23 0.823 0.849 0.834
12 0.973 1.003 0.989 24 0.812 0.839 0.819
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Fig. 5. Annual Average Number of Rainfall Events Analysis
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Table 3. Annual Average Number of Rainfall Events Analysis

IETD (ho) Station IETD (hr) Station
Seoul Suwon Busan Seoul Suwon Busan
1 107 103 96 13 42 40 39
2 82 80 73 14 41 40 38
3 70 68 63 15 41 39 37
4 63 61 57 16 40 38 36
5 57 56 53 17 39 38 35
6 54 52 49 18 38 37 35
7 51 49 47 19 38 36 34
8 49 47 45 20 37 35 33
9 47 46 43 21 36 34 33
10 45 44 42 22 35 34 32
11 45 43 41 23 35 33 32
12 43 42 40 24 34 33 31
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