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l The system developed in this study
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Fig.1 Flow chart of the forecasting system.
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Table 1 Parameters of the runoff. prediction model.

sub-basin area (km?) - f E  p tp(hr)
Tsuge 154.0 0.573 27.57. 0.390 1
Hattori 94.0 0.755 . 23.0- 0.495 0
Kizu 149.4 0.757 14.83 0.313 1
Tsuge sub-basin
Tsuge River

Ueno Retarding Basins

Hattori sub-basin
Kizu sub-basin D\ Stage gaging station
(g/\l;ainfall gaging station

Fig.2 Schematic drawing of the forecasting system for the

Ueno Retarding Basins.
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Fig.3 1- and 2-hour-ahead prediction of Tsuge subbasin.
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Fig.4 ' A change of weight on each filter for Tsuge subbasin.
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Fig.5
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Fig.6
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1- and 2-hour-ahead prediction of Hattori subbasin,
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A change of weight on each filter for Hattori subbasin.
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Fig.7 1-and 2-hour-ahead prediction of Kizu subbasin.
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Fig.8 A change of weight on each filter for Kizu subbasin.
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Fig.9 The Ueno Retarding Basins.

B2 LTk OAAKTEEOMM 3 MIET B 5 LR
FHEIEBRBLONG. E A REIER D S BB
AP E PRI T 2B A b, BB oMM
IO ZLRAMBTHHLEEZLONDZ D, EdficEM AT N~ 5 38 1 5 B A5 C Dk L 2 BRPER AL & L,
BB COKEFHTHILIE>T, AFBECH o0 o s L e hcng, = ORI
ROZASVTERTIRBERRT D ERTED. g mM ORI ES SRR E TR B DL
(2) RBOEFNEEFTHASZaAL—a>DFE X, AKII b ERT 3 5EREBR, KHE T, &
TTME LI RIIR, S ECERIKOITHRBIRK T fFIfL B O ESHEMAORIEAILCTH 5L E X, )
AZi1Fig.2, Table L IZR LB Y Th5. FHOFME  Kkiric LoTOBBIEKEIRRS L EELE. £, Bk
ELT, 27, HRETIMBROITTHERZ, ENENER BhooHIEETE2b0L L, ZITRESEEL
B TRA KRG KM BHFTORBERNTINV DY fppsie. FRASBKIE, 8. L RRICER 2 FlAT
ANEY) TRRBIZEVBREELZE LTI TS. K 3. VIal—vasrOFEERUTIZRT

i, FIERE L (IR A kR E) TOTRRE

LITERMTE GEANA) TOAMRREREERE 1) HHESOBRNESR

Fig.10 Location of the eross section.
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Fig.11 Current stage estimation and one-hour-ahead stage

prediction at 21 hour on 19th.
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Table 2 Comparison between actual operation time and

predicted operation time.

close section: actual predicted operation time
sluice way . i
umber time 20:00 2030 21:00
19 Ootubo ~21:30 E - -~
27 Twanekawa 20:00 22:04  22:00 21:48
28 Yawata 20:00 - 22:22 -
28 Shimiza 19:40 20:58 20:56 #*
29 Kiko 22:00 - ~ -
30 Chouya 22:00 - - -
36 Hiranokawa 22:00 - 22:07 21:47
38 Iwakura . 22:40 - 22:41 22:17

1 %" denotes that the stage did not rise to the operation stage in
this simulation.

* “4f” denotes that the stage had already rose to the opera-
tion stage at the time when the computation for forecast was
executed.
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Fig.12 1-hour-ahead stage prediction at Kiko sluce way.
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DEVELOPMENT OF A REAL-TIME STAGE PREDICTION SYSTEM
AND ITS APPLICATION TO THE UPSTREAM KIZU RIVER BASIN

Takuma TAKASAQ, Michiharu SHIIBA and Yasuto TACHIKAWA

A real-time stage prediction system which takes account of backwater effect is devel-
oped. The system is made up of a real-time runoff prediction system and a flood routing
system. The real-time runoff prediction system is used to forecast the discharge which
flows into the upstream end of a channel reach. This system is based on the filtering and
prediction theory developed by Kalman and others. A lumped runoff model is trans-
formed into a stochastic medel by incorporating noise terms. The resulting stochastic
differential equations are solved by an iterative difference method with the aid of a
statistical linearization technique. In the flood routing system, the flow of the channel
reach is modeled using the one-dimensional equations of unsteady flow and these equa-
tions are solved with the four-point implicit method. The upstream boundary condition
is given by the predicted discharge and the downstream boundary condition is given
by the stage-discharge relationship as provided by the rating curve. As a case study,
this system is applied to the prediction of the stages at the sluice ways located- along
the Ueno Retarding Basins.
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