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IDENTIFICATION AND VALIDATION OF THE RUNOFF
MODEL BASED ON THE KINDEMATIC WAVE THEORY

By Takuma Takasao and Michiharu SuuBa

Synopsis

The runoff system model based on the kinematic theory that has been developed by the
authors is identified and validated with many observed data.

First, the outline and some revisions of the model are described and its characteristics are
investigated. Secondly, the identification method of unknown parameters is developed. The
conjugate direction method and feasible direction method are adopted as an optimization tech-
nique. Thirdly, the unknown parameters of five basins are identified and the runoff hydrographs
of other five basins are validated with those identified parameters. Their results insured our
success to some extent and at the same time gave us suggestions as to the future research.
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Table 1. The names of the basins whose parameters are identified, their geographical data,
and the dates of the runoff events used for parameter identification.
. main stream| mean slope | mean slope | date of the
name of a basin area length inclination length runoff event
Kawamoto - km? ki rad m
(The Takahasi River, Okayama) 221.61 31.0 0.261 807.3 $46.8. 1
Hoori |
(The Hoori River, Miyazaki) 49.04 l 10.2 0.502 342.1 $51.9.13
glil;a{(ioani River, Akita) 86.30 19.6 0.460 653.9 | $47.3.20
b
?Tcﬁgkg‘;’;i River, Isikawa) 35.15 ‘ 11.5 0.548 6250 | $49.7.10
ﬁ,‘g:sf’('amo River, Ehime) 100.36 ‘ 19.3 0.599 664.8 $49.9. 9

Table 2. The upper and lower limits, and intial estimates of parameters.

parameter lower limit upper limit initial estimate
N; m™3sec 0.05 0.5 0.3
S, mm 30.0 200.0 50.0
ire mm/hr 1.0 5.0 3.0
¢r ljhr 0.01 1.0 0.1
¢ m’!fsec 0.01 1.0 0.1
N, m™Y3%ec 0.1 1.0 0.5
D, mm 10.0 300.0 100.0
k, mjhr 50.0 200.0 100.0
R, 0.7 1.0 0.9
L,; mm 0.05 30.0 10.0
Sog mm 0.05 30.0 10.0
S, mm 0.05 30.0 10.0
Table 3. Identified parameters.
parameter basinl g awamoto Hoori Oginari Uchikawa Kurose
N; (m~3sec) 0.05 0.05 0.05 0.5 0.05
Sn (mm) 30 30 30 200 200
ir. (mmfhr) 5 5 5 5 5
¢r (1/hr) 0.01 0.70 0.01 0.40 0.01
¢ (m™Ysec) 0.06 0.07 0.07 0.29 0.70
N, (m™'3sec) 0.54 0.40 , 0.52 0.50 0.90
D, (mm) 108 33 L 103 100 300
k, (mm/hr) 200 50 200 50 106
R, 0.7 0.9 0.8 0.8 0.7
L,; (mm) 8.4 7.5 0.05 28.8 10.0
Sog (mm) 30 30 30 0.05 30
Sy (mm) 0.05 0.05 30 0.05 0.05
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Table 4. The names of the basins whose runoff events are predicted, their geographical data,
and the dates of runoff events,

. in st s 3
name of a basin area |mainstrcam| mean slope | mean slope | date of the

length inclination length runoff event
bzegawa . km? km rad m
(The Ore River, Yamaguchi) 134.16 28.1 0.287 645.0 | $46.8. 4
Kagami
(Tfa Kagami River, Kouchi) 78.27 15.8 0.378 491.2 S 46.8.30
%f: Eiakhfzi{ivcr Fukuoka) 27.22 8.9 0.317 367.5 $46.8.30
Shimojogawa
(The Shimajo River, Niigata) 6.11 24 0.271 387.5 $51.8.10
Sugano 295.77 44.6 0.287 556.4 $50.7.13

(The Nishiki River, Yamaguchi)
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Fig. 5. Validation of runoff.
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