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Fig. 1 (1) Quantitative measurcient area by the Miyama precipitation radar (120km radius). (2) Observed
rainfall by the Miyama radar al 0:15pm, September 5 in 1989. (3) 15 minute ahcad rainfall prediction
by the transration model (predicted at 0:00pm, September 5 in 1989). (4) Prediction error calculated as

observed minus predicted valuc.
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Fig. 2 Frequency distribution of prediction error E, for 5 minute ahead prediction. (1) Frequency distribution
of E, for cells in which predicted rainfall intensity is larger than zero. (2) Frequency distribution of F, for
cells in which predicted rainfall intensity is between 5mm/hr and 10mm/hr. (3) Frequency distribution
of E, for cells in which predicted rainfall intensity is between 10mm/hr and 15mm/hr. (4) Frequency
distribution of E, for cells in which predicted rainfall intensity is between 15mm/hr and 20mm/hr.
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Fig. 3 Spatial correlation coefficient of prediction error E.. (1) Case for 5 minute ahead predicton. (2) Case for

60 minute ahead prediction.
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Fig. 4 Frequency distribution of relative prediction error . for 5 minute ahead prediction. (1) Frequency distri-
bution of E, for cells in which predicted rainfall intensity is larger than zero. (2) Frequency distribution
of E, for cells in which predicted rainfall intensity is between 5mm/hr and 10mm/hr. (3) Frequency
distribution of E, for cells in which predicted rainfall intensity is between 10mm/hr and 15mm/hr. (4)
Frequency distribution of E, for cells in which predicted rainfall intensity is between 15mm/hr and

20mm/hr.
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Fig. 5 Spatial correlation coefficient of relative prediction error E,. (1) Case for 5 minute ahead predicton. (2)
Case for 60 minute ahead prediction.
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Fig. 6 Mean and standard deviation of relative pre-
diction error for 60 minute ahead 5 minute
mean prediction.
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Fig. 7 Mean and standard deviation of relative pre-
diction error for 60 minute ahead 60 minute
mean prediction.
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Table 1 Results of Kolmogorov-Smirnov-test of fit for relative prediction error to lognormal distribution. The

significance level is 5 %.
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3km x 3km - - X - X
30min mean 6kmx6km - - X - X
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’ 3km x 3km - - - - @)
60min mean 6kmx6km - - - - O
intensity 12kmx 12km - - - - O
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Fig. 8 Time variation of mean and standard devia-
tion of relative prediction E..
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Iig. 10 Observed 60min mean precipilation {2) and generated 60min mean predicted precipitation (3)-(7)
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MODELING OF ERROR STRUCTURE OF REAL-TIME PREDICTED RAINFALL
BY A TRANSLATION MODEL AND RAINFALL FIELD GENERATION

TACHIKAWA Yasuto, KOMATSU Yoshimitsu* and TAKARA Kaoru
*Graduate School of Civil Engineering, Kyoto University

Synopsis

An error structure in real-time rainfall prediction by a translation model is modeled and rainfall fields
are simulated according to the characteristics of the error structure. The simulated rainfall fields will
be used to evaluate the uncertainty of real-time river discharge predictions on a Monte Calro simulation
framework. The investigaton of statistical characteristics of real-time rainfall prediction error by a trans-
lation model shows that a relative prediction error is modeled as lognormal random field. Then a method
to generate rainfall fields with the characteristics of the random field is developed based on a matrix
factrization technique of a covariance matrix decomposition into its squre root matrix approximately by
using the Chebyshev polynomials.

Keywords: runoff prediction, short-term rainfall prediction, translation model, prediction error structure,

random field
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