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A STOCHASTIC METHOD OF REAL-TIME FLOOD PREDICTION
IN A BASIN WHICH CONSISTS OF SEVERAL SUB-BASINS

By Tuakuma TAKASAO, Michiharu SHIIBA and Kaoru TAKARA

Synopsis

The authors propose a stochastic method of real-time flood prediction in a basin which
consists of several sub-basins. As a case study, they deal with the Fukuchiyama basin (1350 km?)
which consists of five sub-basins; it is described as a stochastic state-space model based on the ex-
isting flood prediction model of the Yura river in Japan. To compensate both model error and
observation error, continuous colored system noise and discrete white observation noise are in-
corporated in the model. It is recommended that the covariance matrices of these noises are
correlated with the states.

The method presented here is useful in real-time prediction of flood runoff.
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Sub-basin
1 : the upper reaches of the Yura
2 : the Takaya basin

3 : the Kanbayashi basin

4 : the Haze basin
5
6
7

: the middle reaches of the Yura
: the Maki basin
: the lower reaches of the Yura

Gauging
: Ivama gtation

E : Fukuchiyama
Fig. 1 The Yura River Basin (1882 km?).

(1.0) (2.5)

Fukuchiyama

Ohno
I I
Ayabe
Iwama (0.5) (0.3)
(2.0)
v Sub-basin 7 Dan (-) Lag time
D Channel system . Gauging station

Fig. 2 Schematic Diagram of the Existing Flood Prediction Model of the Yura River.
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S e e (3.3)
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Table 1 Parameters of the Existing Flood Prediction Model of the Yura River.

Area Tl Rsa
Sub-system No. (km?) K P (hr) (tam)
1 350 — — — —

2 220 13 0.65 2.0 80

Sub-basin 3 240 30 0.65 2.5 80
4 370 22 0.65 4.0 80

5 170 20 0.65 1.0 80

1 — 9 0.6 0.3 —

Channel 11 — 23 06 0.5 —
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TZIT, 51,51 RENFhOFER BT 5 FAKEEE (mm/hr), g, ¢ 2EED S OFHE (mm/hr), O, &
REFF LR (m*/sec), Ky, Ki, Piy Py BEBTH S, A B% | RROEHE (km?) T, FiT 4, 4,
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Fig.3 13, T, & L LMTFREEICHELBET — 2 OMBRERL TS, 2&AE, BmUo 3 HHE
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J ¢ Sub-basin No. ROB(t. §) : Observed hourly rainfall (from t—1 to t)
. RPRE(t. j) : Predicted hourly rainfall (from t-1 to t)
3 T, oo t : Time
k : The present time T 3 : The lag between the j-th sub-basin and Fukuchiyama
H ! !
2 2.8 T o e e JFOS T ,
ROB(k - 2,2) ROB(k—1,2) { ROB(k,2) RPRE(k+1,2) RPRE(K+2,2)
i ] i
[} 1 1
] 1 1
3 3.0 * e ,-;_; ——
ROB(k—2,3) ROB(k-1,3) ROB(k,3) ! RPRE(k+1,8) |
| 1
: : .
U ., M
4 4.0 ” ‘ ;
ROB(k - 3,4) ROB(k—2,4) |  ROB(k—1,4) ! ROB(k, 4) \
! i ]
1 ! !
5 1.0 -k - ——
ROB(X, 5) RPREGcHLS) [ RPRE(ct2,5) | RPRB(c+3,5) !
H 1 '
: | |
t
T T T
K K+l K+2 k+3 k+4 (br)

Fig. 3 Relation between the Time Lag and the Rainfall.
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FEDHENBETH L LR ELLBAINTELLDTH S, LT, WIRMBHTFETALIE,
HE S SRE 3 HHMOBNRERNOFHMEERBETAME L, £hdstk L* HFMFETSLT5TH
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Table 2 Covariance Matrix of the Rainfall Prediction Error.

[ 1,2) 2,2) a3 a,3) 2,5) (€]
1,2 13.8 10.5 10.6 6.0 4.8 3.7
2,2 10.5 17.9 8.4 7.0 8.9 7.3
1,3) 10.6 8.4 14.9 8.8 6.1 5.2
15 6.0 7.0 8.8 13.5 9.9 7.6
@,5) 4.8 8.9 6.1 9.9 18.1 13.7
3,95 3.7 7.3 5.2 7.6 13.7 20.5

* (i, j) denotes i-hour-ahead prediction of the rainfall in the j-th sub-basin
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BOBBICIE B LN EOBEAT, AFEATR, HRBERECTHUTELHOLLT, BERLLTEL
3LET %,
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ZOlY f133.5, BG.O0RTEZLN3,

i CiR kO, V- FEA4A LB IBEEC AL LRAOTURLELELL S, COLE, FROMRNR
r ARRERE LCHREY, QLR ERFOREALTRIDR, SSEMLLTQR.160RITHLET S
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4.4 BETFIOFIR
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Fig. 4 One-hour-ahead Prediction at Fukuchiyama (the flood on the
14th of Sep. in 1956.)
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Fig. 5 One-hour-ahead Prediction at Fukuchiyama (the flood on the 14th

of Sep. in 1965).
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