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Analysis on the Variability of Rainfall at the Seoul Station during

Summer Season Using the Variability of Parameters of a Stochastic

Rainfall Generation Model
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Abstract

In this study a stochastic rainfall generation model is used to analyze the structural variability of rainfall
events since it has limitations in the traditional approach of measuring rainfall variability according to
different durations. The NSRPM (Neyman-Scott Rectangular Pulse Model) is a stochastic rainfall generation
model using a point process with 5 model parameters which is widely used in hydrologic fields. The five
model parameters have physical meaning associated with rainfall events. The model parameters were
estimated using hourly rainfall data from 1973 to 2011 at Seoul stations. The variability of model parameter
estimates was analyzed and compared with results of traditional analysis.
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Fig. 1. A Schematic Diagram for the Neyman—Scott Rectangular Pulse Model
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(b) Real Rainfall Structure

Fig. 2. Comparison between Traditional View of Rainfall Data and New Approach of Rainfall Data
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Table 1. Information of Weather Stations in the Han River Basin

FoARE ol

ID NAME Latitude Longitude Altitude
90 Sokcho 38°15’ 128°34' 22.9
100 Daegwanrung 37°41 128°43 772.4
101 Chuncheon 37°54' 127°44’ 76.8
127 Chungju 36°58' 127°57 1137
105 Gangreung 37°45’ 128°53’ 26.1
112 Incheon 37°29 126°37 54.6
108 Seoul 37°34’ 126°57 85.5
114 Wonju 37°20° 127°57 150.7
119 Juwon 37°16' 126°59’ 34.5
201 Ganghwa 37°42 126°27 46.1
202 Yangpyeong 37°29 127°30° 474
203 icheon 37°16’ 127°29 90.0
211 Inje 38°04’ 128°10° 198.7
221 Jecheon 37°09’ 128°11° 263.1
Table 2. Upper and Lower Limits for the Parameters
Parameter A(h-1) Iz B(h-1) n(h-1) &(mm/h)

Minimum value 0.001 2.0 0.01 0.10 0.10
Maximum value 0.050 100.0 0.50 15.0 20.00
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Table 3. Results of Parameter Estimation at the Seoul Station

Year Ath-1) i 4(h-1) nth-1) ( ) Estimated Rainfall | Observed Rainfall
(mm) (mm)
1992 0.0117 19.9538 0.2496 6.3217 9.1042 741.1434 736.1472
1993 0.0118 18.3001 0.2499 5.2283 8.2540 750.5712 752.9280
1994 0.0122 14.0021 0.2392 3.3666 6.7130 754.4209 743.6544
1995 0.0118 21.0179 0.2524 6.2258 8.9158 786.0978 781.8528
1996 0.0110 15.6334 0.2128 3.3726 6.9371 782.3001 792.2304
1997 0.0116 18.0897 0.2326 41163 7.0516 791.0205 790.9056
1998 0.0119 254115 0.2870 11.8893 14.9354 834.8983 835.7280
1999 0.0113 24.0812 0.2643 87775 12.4140 845.6350 843.8976
2000 0.0114 22.5005 0.2694 7.8399 11.7387 849.8262 847.6512
2001 0.0114 24.4183 0.3047 8.6693 12.2031 865.0445 864.6528
2002 0.0118 25.8800 0.3081 11.5610 15.4343 896.2283 889.8240
2003 0.0118 27.2260 0.3176 13.0676 17.0308 921.9980 927.3600
2004 0.0122 26.4188 0.3201 12.9540 17.1100 936.5867 934.2048
2005 0.0120 26.4865 0.3182 11.2818 15.0184 935.2552 934.8672
2006 0.0114 29.1531 0.2968 14.3580 18.6222 955.2410 958.0512
2007 0.0116 27.6851 0.3015 12.4566 16.2020 923.4227 921.1776
2008 0.0119 277771 0.3045 13.4779 17.4622 941.7488 941.7120
2009 0.0117 28.6795 0.2902 13.3739 17.3167 957.0688 952.9728
2010 0.0115 27.8470 0.2929 14.8438 19.7691 941.9138 937.9584
2011 0.0098 18.3755 0.2178 45221 9.5487 841.2998 865.6051
40 4
= 35
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Fig. 4. Variation of the Ratio of Rainfall Events and Rainfall Intensity according to Different Durations
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