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Derivation of Minutely Rainfall Intensity—Duration-Frequency Relationships by
Applying the Moupfouma Distribution
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Abstract

This study proposes and evaluates a methodology for deriving the rainfall intensity— duration-frequency
relationship for durations less than 10 minutes used for designing drainage systems in small urban
catchments and roads. The method proposed in this study is based on the Moupfouma distribution, which
has been evaluated by applying it to the rainfall data at the meteorological Seoul station. Summarizing
the results is as follows: (1) The frequency analysis results using minutely rainfall data was found not
to be corresponded with the extrapolation of that by the Ministry of Construction and Transportation
(2000). (2) The annual maxima minutely rainfall data derived by applying the Moupfouma distribution to
the accumulated 60-minute data was found to well reproduce the characteristics of those of observed. (3)
The rainfall intensity—duration—frequency relationship derived by applying the Moufouma distribution to
the accumulated 60-minute data and hourly data was found insignificant.

keywords : IDF relationship, minutely rainfall data, Moupfouma distribution, road drainage
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Table 1. The Characteristics for Types of Data

Types of data
MMR| MRI | AWS | ORG
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Characteristics

Resolution of data

(mm/min)
Observation interval 60 60 60 5
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Data length (year) 69 15 - -
Number of stations 75 14 460 -
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Fig. 1. Scatter Plot of Two Hourly Data Sets Derived from Minutely Measurements and Hourly
Measurements at the Seoul Meteorological Station
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Table 2. Parameters for the Moupfouma Distribution(p, (¢))

Statistics Duration{min)
Year {1hour) Parameter 1 2 3 4 : 10 30 €0
mean | variance r u

1969 0.1351 2.5164 0.018 0.005 | 0.006 | 0.006 | 0.007 | 0.007 | 0.008 | 0.011 | 0.015
1984 0.1356 1.9936 0.018 0.007 | 0.008 | 0.008 | 0.008 | 0.009 | 0.011 | 0.014 | 0.019
1985 0.1116 1.6842 0.015 0.007 | 0.007 | 0.008 | 0.008 | 0.009 | 0.010 | 0.013 | 0.018
1986 0.1234 1.5994 0.017 0.008 | 0.009 | 0.009 | 0.010 | 0.010 | 0.012 | 0.016 | 0.021
1987 0.1754 3.0678 0.024 0.006 | 0.007 | 0007 | 0.007 | 0.008 | 0.009 { 0.012 | 0.015
1988 0.0739 0.5527 0.010 0.013 | 0.015 | 0.016 | 0.017 | 0.018 | 0.020 | 0.027 | 0.036
1989 0.1225 1.4571 0.017 0.009 { 0.010 | 0.010 | 0.011 | 0.011 | 0.013 | 0.018 | 0.023
1991 0.1023 1.2491 0.014 0.008 | 0.009 | 0.010 | 0.010 | 0.011 | 0.012 | 0.017 | 0.022
1992 0.1225 1.9239 0.017 0.007 | 0.007 [ 0.008 | 0.008 | 0.009 | 0.010 | 0.013 | 0.018
1993 0.1086 1.2643 0.015 0.009 | 0.010 | 0.011 | 0.011 | 0.012 | 0.013 | 0.018 | 0.024
1994 0.0624 0.5875 0.008 0.010 | 0.011 | 0.012 | 0.013 | 0.013 | 0.015 | 0.021 | 0.027
1995 0.1664 2.3292 0.023 0.007 | 0.008 | 0.009 | 0.009 | 0.010 | 0.011 | 0.015 | 0.020
1996 0.1117 1.4807 0.015 0.007 | 0.008 | 0.009 { 0.009 | 0010 | 0.011 | 0.015 | 0.020
1997 0.0770 0.8536 0.010 0.009 | 0.010 | 0.010 | 0.011 | 0.011 | 0.013 | 0.018 | 0.023
1998 0.2085 3.8001 0.029 0.006 | 0.006 | 0.007 | 0.007 | 0.007 | 0.008 | 0.012 | 0.015
1999 0.1653 2.3992 0.023 0.007 | 0.008 | 0.009 | 0.009 | 0.009 | 0.011 | 0.014 | 0.019
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Fig. 5. Comparison for Approximation of Minutely Rainfall Distribution by the Moupfouma Distribution
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Fig. 6.
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