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Abstract

A long-term precipitation record is typically required for establishing the reliable water resources plan in the watershed. However, the
observations in the hourly precipitation data are not always consistent and there are missing values within the time series. This study aims
to develop a hourly rainfall simulator for extending rainfall data, based on the well-known Neyman-Scott Rectangular Pulse Model
(NSRPM). Moreover, this study further suggests a multisite hourly rainfall simulator to better reproduce areal rainfalls for the
watershed. The proposed model was validated with a network of five weather stations in the Uee-stream watershed in Seoul. The
proposed model appeared a reasonable result in terms of reproducing most of the statistics (i.e. mean, variance and lag-1 autocovariance)
of the rainfall time series at various aggregation levels and the spatial coherence over the weather stations.
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2. CHR] Neyman-Scott Rectangular Pulse
Model (NSRPM)
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Fig. 1. A schematic representation of the NSRPM. The “red circles”
indicate storm origins while the “stars” represent the origins
for raincells
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Table 1. Parameters of the NSRPM model and their bounds
Parameters Variables Min. | Max
A Mean waiting ti_m? between storm 0.0001 | 0.02
origins
P Mean waiting time for rai_n?ell 0.02 1
followed by the storm origins
v Mean number of raincells for the storm| 0.1 30
Mean duration of raincells 0.1 60
Mean rate of raincells 0.01 4
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Fig. 2. An experimental study for reconstruction of correlated
variables using data transformation and rank correlation
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Table 2. A comparison of statistics between observation and simulation for 1-hour and 24-hour duration

1-Hour Duration 24-Hour Duration
Stations i S— " S
(AWS No.) can ar1ar;ce (1) Skewness ean arlar;ce (1) Skewness
(mm) (mm?) (mm) (mm”)
Obs. 0.18 2.00 0.58 18.15 423 284.76 0.28 8.27
Dobong -
406, Sim.-1 0.17 2.29 0.60 16.09 4.00 285.57 0.26 7.96
Sim.-2 0.17 2.29 0.60 16.09 4.09 285.57 0.26 7.96
Obs. 0.16 1.82 0.58 18.73 3.94 248.09 0.29 8.50
Nowon R
(307 Sim.-1 0.16 1.93 0.62 15.54 3.80 237.84 0.26 8.03
Sim.-2 0.16 1.93 0.60 15.54 3.80 22321 0.25 7.82
Obs. 0.17 2.12 0.58 21.17 3.97 291.71 0.27 936
Dona%agm““ Sim.-1 0.16 227 0.63 17.89 3.72 274.40 0.28 9.56
Sim.-2 0.16 227 0.60 17.89 3.72 251.06 0.26 8.81
Obs. 0.16 1.88 0.57 18.97 3.96 262.45 0.31 8.48
Se(°4“1g4b)Uk Sim.-1 0.16 2.10 0.58 15.94 3.87 264.54 0.33 7.78
Sim.-2 0.16 2.10 0.58 15.94 3.87 240.71 0.27 8.02
Obs. 0.15 1.62 0.58 19.64 3.50 220,51 0.29 8.66
E”‘(lflyg’“g Sim.-1 0.14 1.76 0.58 16.69 335 203.83 0.28 832
Sim.-2 0.14 1.76 0.58 16.69 335 197.98 0.26 8.41
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Fig. 3. The estimated parameters of the NSRPM for the stations used in this study
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Fig. 4. The estimated statistics from the simulated hourly rainfall sequences for station 406(a) and 407 (b)
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