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Fig.1
intensity(R,,4,,) into orographic(Rp) and non-orographic
rainfall (Ry)

Procedure for decomposition of radar rainfall
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Fig.2 Procedure for short-term rainfall prediction by
using the Translation Model with consideration of

orographic rainfall.
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Fig.3 Schematic drawing of the algorithm of

error-ensemble prediction.
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Fig.4 Analysis area (Total) and accuracy validation area

(inside of the red square)
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(c) Error Mean Field (d) 60 min. prediction

( Bias modified )

135 136° 137

20 40 60 80 20 40 60 80

(e) Observed rainfall (f) 60 min. prediction

(w. orographic)
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(g) Error Mean Field (h) 60 min. prediction

( Bias modified )

Fig.5 Observed rainfall field((a),(¢)) and 60-min. prediction results((b),(d),(f),(h)) and error mean fields((c),(g)).
(03 Sep. 2011 06:00 a.m.)
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Correlation Coefficient (60min Prediction )

Correlation Coefficient (120min Prediction )
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Fig.6 Validation of prediction accuracy with CC and RMSE
(01 Sep. 2011 09:00a.m. ~ 05 Sep. 2011 00:00a.m. )
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Table 3 Radar site and its characteristics

Radar Site ho[m] r [km] 0 [deg] h[m]
Muroto 200.3 152.01 0.2 2092.0
(IMA)

Jogamori 1290.9 38.90 0.2 1515.8
(MLIT)

Fig.11 Rainfall enhancement of the seeder-feeder effect

induced from the difference of beam height
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Table 4 Accumulated rainfall amount values of JMA radar (Rradar), Extended JMA radar (Rzs) and
MLIT radar. (31 Aug. 2011 00:00 a.m. ~ 05 Sep. 2011 09:00 a.m.)

Total (JMA) Total (MLIT) CC RMSE Regression

[mm] [mm)] [mm)] Coefficient
JMA (Bradar) - MLIT 855118 962077 0.84 324 1.142
JMA (REy) - MLIT 1015256 962077 0.89 267 0.935
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Application of Error-Ensemble Method to a Short-term Rainfall Prediction with Translation Model
Considering Orographic Rainfall (II)

Eiichi NAKAKITA, Tomohiro YOSHIKAI'” and Sunmin KIM"
(1) Graduate School of Engineering, Kyoto University

Synopsis

To improve accuracy of short term rainfall prediction, especially for orographic rainfall over mountain
areas, a physical approach and a stochastic approach were introduced into a radar image extrapolation
method with translation model. In the physical approach, total rain field observed by radar is separated into
orographic and non-orographic rain fields by solving physically-based equations. In the stochastic approach,
a bias-modified prediction field was calculated from a lot of spatial error distributions of the pre-predicted
rain fields. As a result, we could duplicate the spatial distribution of accumulated rainfall in Typhoon 1112
case accurately. In the future, more accurate predictions can be expected by innovating its physical

mechanism of the orographic rainfall.

Keywords: Radar, Orographic rainfall, Ensemble prediction, Short-term rainfall prediction
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