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A Study on the Simulation of Hourly
Precipitation Series

Teruo FUJIWARA, Mamoru HisAl and Koji YASUHIRA

Abstract

In the calculation of R value included in the universal soil loss equation, the data of hourly precipitation
is needed, and more accurate R values will be obtained by the analysis using the long term precipitation

data.

Most of the meteorological observatories in Japan do not have sufficiently long records of hourly

precipitation to obtain accurate R values.

There is some research on the simulation of daily precipitation, but very little on hourly precipitation,
and the objective of this paper is put the emphasis on the simulation of hourly precipitation.

The authors found the initial probability, transision probability of hourly precipitation and the number
of consecutive dry days by using the hourly precipitation data for 30 years from the Simonoseki Local
Meteorological Observatory, and then tried the generation of hourly precipitation data dependent on the
assumption of time-independent process and autoregressive process.

We obtained good simulated hourly precipitation of the natural rainfall in the months, like Feburuary,

with less rainfall.
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Fig. 1 Accumulated distribution of the number of
consecutive dry days.
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Fig. 2 [Initial probability in February and July.
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Fig. 3 Transition probability in February and July.

Table 1 Shape parameter « and scale parameter 8 of Gumma distribution obtained from the data of
hourly precipitation. (28 Years; Shimonoseki Local Meteorological Observatory)

Month 1 9 3 4

6 7 8 9 10 11 12

Shape parameter o |1.2082/0.9564(0.91870.6862|0.7445]0.5287|0.5310|0.4699|0.4736 [0.63360.7720{0.8638

Scale parameter 8

0.0933(0.0713|0.0584|0.0337|0.0346|0.0182(0.0137/0.0137/0.0170{0.0299|0.0452|0.0568
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Fig. 6 Accumulated distribution of 1 hour rainfall

depth in February and July.
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Fig. 7 Accumulated distribution of initial hour rain-
fall depth in February and July.
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Fig. 8 Accumulated distribution of final hour rain-

fall depth in February and July.
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Fig. 9 Illustration of an autoregression model
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Table 2 Mean and variance values for 28 years of observed and simulated hourly rainfall depth for each month.
(Shimonoseki Local Meteorological Observatory)

(1/10 mm)
Month| y | o | 8 | 4| 5 | 6 | 7| 8| 9| 10| 11| 12
Mean 18.0! 13.4| 157 20.4| 21.5| 29.0 38.7 342 27.8 212 170/ 13.1
Observed

Variance | 138.9 | 187.9| 269.0 | 604.7| 621.2|1595.9 2827.22491.01632.8 710.1| 375.9| 199.7
Simulated data by Mean 15.5| 16.3| 18.4| 22.6| 24.7| 80.5 37.3 348 287 21.9/ 18.7] 16.0
independent process |Variance | 123.4 | 194.4 | 261.5 | 517.4| 594.31309.1/1907.011914.21171.6 586.0| 316.5| 206.2
Simulated data by  |Mean 1251 12.6| 16.4| 19.4| 20.6| 267 397 340 27.4 189 16.8 123

autoregressive
process Variance | 98.7|125.3|334.5! 537.7| 595.5|1216.62540.22108.6 1702.9 633.6| 328.7| 158.0

Table 3 Mean and variance values for 28 years of observed and simulated daily rainfall depth for each month.
(Shimonoseki Local Meteorological Observatory)

(1/10 mm)
Month| 4 2 3 4 5 6 7 8 9 | 10| 11| 12
Mean 64| 71| 89| 135 136 206/ 243 154| 155 126/ 85 54
Observed

Variance | 6044 | 6654 | 9476 | 22127 | 24911| 74884110149 46710| 37975| 23978| 12844| 4480
Simulated data by Mean 60| 84| 95| 161 158| 228 215 145 157 102 90| 55
independent process |Variance | 2758 | 3450 | 4583 | 11899| 13733 | 25313| 27367 19597| 15330| 7344| 5847 2359
Simulated data by Mean 570 73! 911 151| 146 222| 274 143 161 99 91| 51

sutoregressive
process Variance | 2826 | 4182 | 7376 | 16462 | 21888 | 40220| 69940| 20050| 32164| 12255 9160 | 2102
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Fig. 10(a) Comparison between observed and
simulated distribution of accumulated
hourly rainfall depth in February.
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