FOH RSB AT IERT AR 5 66 5 B
DPRI Annuals, No. 66 B, 2023

mpERRZERE L -ERRERFRICES
I EEGRRFI A EICET SR

Investigation on the Train Operation Control Method
with Short-term Rainfall Prediction Considering the Orographic Rainfall

O - ke —
Yohei NAKABUCHI and Eiichi NAKAKITA

(1) RBARRESFEKA S
(1) East Japan Railway Company, Japan

Synopsis

Railway operators enforce the train operation control based on real-time rainfall values
observed by rain gauges to ensure safe train operation in heavy rainfall events. Now by
utilizing rainfall forecasting information they may make train operation safer. In this
study, with the short-term prediction method combining the translation model and the
orographic rainfall model suitable for the train operation control, we verify the accuracy
of estimating real-time ground rainfall values and the accuracy of predicting times when
the train operation control issues, and study introducing the correction method. As a
result of verification at many railway rain gauge points in the east Japan when typhoon
No.19 in October 2019 passing, we found that the accuracy of real-time estimation of
ground rainfall values is improved by using the orographic rainfall model. And by the
prediction method considering orographic rainfall model corrected using real-time
prediction errors, it is possible to predict times when the train operation control issues
with high accuracy, and indicate advantage in terms of ensuring safety.
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Fig. 3 Orographic rainfall model in multiple
layers.
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Fig. 4 Calculation flow of the prediction
method considering orographic rainfall with
CX composite data as input.
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Table 1 Details of the target areas.
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Fig. 7 Distribution of estimated 24-hour accumulated rainfall near the ground surface of Kanto. From the

left, the CX composite rainfall, estimated result of the orographic rainfall model, and the vertical
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Details of each figure are same to Fig. 7.
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Fig. 9 Distribution of estimated 24-hour accumulated rainfall near the ground surface of the east Tohoku.

Details of each figure are same to Fig. 7.
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Table 2 Definition of capture ratio and hitting
ratio.
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Table 3 Capture ratio and hitting ratio using 10 and
20 minutes ahead prediction in all points. The number
the denominator and

in parentheses indicate

numerator when calculating the index.
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rain gauges where prediction is hit.

EBRETILOH_MIER
EBRETILOH_BER

o iR 2 R _FHIEAT
" i ERR EE E_MIER

BOFH e i il
50 A EbEE LU LS
40 i 55
& #6212 .
iE 30 2
s ;
20 3 .
10 erﬁ m
0 E =l o M O F F
o w2 v STV TS o nw o v o =
S99 T T Y E LYy v Y T
BOE B B B gV W \7“ \7“ % \7“ 2
VIV v VI & g o
=3 el =} s} — gl =] ] g Q

@ Q

MBBHET (FHRHBL-FRAEL) ()
Fig. 25 Frequency distribution of the train control
time difference using 20 minutes ahead prediction

with the correction. Details are same to Fig. 24.

Table 4 Capture ratio and hitting ratio using 10 and
20 minutes ahead prediction with the correction in
all points. The number in parentheses indicate the
denominator and numerator when calculating the

index.
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