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Analysis of Rainfall Spatial Correlation Structure Using Minutely Data

B - BRI

Yoo, Chulsang - Park, Changyeol -

AL

Kim, Kyoungjun - Jun, Kyung Soo

Abstract

This study analyzed the spatial correlograms of minutely rainfall data with respect to various accumulation times. A bivariate mixed log-
normal distribution was applied for rainfall modelling. A total of 26 minutely rainfall data sets from rain gauge stations in the central part of
Korean peninsula were analyzed, also repeated for several storm types like Jang-Ma, typhoon and convective storms for their comparison.
The accumulation times 1, 2, 3, 5, 10, 30 and 60 minutes were considered in this study. As results, it was found that the minutely rainfall
data available was not good enough for estimating minutely rainfall intensity at ungaged locations. It seems more practical to use the hourly

rainfall data with much higher rain gauge density, if proper methods for interpolation and data dis-aggregation are provided.
Key words : Minutely rainfall data, Correlogram, Lognormal distribution
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Table 1. Monsoon(Jang-Ma) periods of Southern Korea
Year Start (Year/Month/Day) End (Year/Month/Day) Number of days Number of gauges
1997 1997/06/20 1997/07/18 29 26
1998 1998/06/24 1998/07/28 35 26
1999 1999/06/17 1999/07/20 34 26

Table 2. Characteristics of typhoon

Year Number of typhoon |Name of typhoon| Start (Year/Month/Day) End (Year/Month/Day) Types of typhoon
9707 OPAL 1997/06/19 1997/06/20 TY TS
9709 ROSIE 1997/07/25 1997/07/28 TY TS D
1997 9711 TINA 1997/08/08 1997/08/10 TS
9713 WINNIE 1997/08/19 1997/08/22 TS TD CYy
9719 OLIWA 1997/09/16 1997/09/17 TY TS
1998 9809 YANNI 1998/09/30 1998/10/01 TS CY
9905 NEIL 1999/07/27 1999/07/28 TS TD
9907 OLGA 1999/08/02 1999/08/04 TS CY
1999 9908 PAUL 1999/08/07 1999/08/09 TS TD
9917 ANN 1999/09/18 1999/09/20 TS CY
9918 BART 1999/09/23 1999/09/24 TY

) CY(Cyclone): &4 #1718}, TD(Tropical Depression): Gth A

733 Ao FF(F<S: 25~32 m/s), TY(Typhoon): BISE(EE:0] 33 m/s o)
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Table 3. Correlation lengths derived for several storm types

| Accumulation| Correlation lengths (km)
times Jang-Ma Typhoon Convective
1 11.56 14.84 14.86
2 15.90 20.97 19.01
3 19.18 25.44 19.64
5 22.37 29.71 21.10
10 28.04 32.39 2327
30 33.95 28.92 25.24
60 33.04 21.48 26.52

Table 4. Results of regression analysis for effective radius
for convective, Jang-Ma and typhoon storms

Storm types Equation: y = a x”
a b R?
Convective 4.770 0.118 0.9253
Jang-Ma 5.427 0.123 0.7260
Typhoon 6.520 0.093 0.4374
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