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and the locations of dams and discharge ob-
servation points
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ments

q = vede + va(h-dc) + a(h-ds)”
Surface flow
_________________________________ ‘

Non-capillary pore :

Saturated flow

ds g = Vedc + va(h-dc)

dc Capillary pore q = vede(h/dc)P
Unsaturated flow : i
D Soil dc ds h
(a) (b)

Fig. 4 Concept of the soil layer (a) and discharge -
water depths relations (b) of unsaturated, sat-
urated subsurface, and surface flow model

Fig. 4 () 00000000000000000
N0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000 D[m000
00000000000000000d, [mjd00
000000000000000000000 de
m]0000
k,000000000000000 [m/s)0k,
000000000000 [m/s]000v. = kel
Ve =k i 0000000000 q[m?/s)000 h
m]00000

h B
Ucdc <d_> a(OShSdc)

q = Ucdc + Ua(h - dc); (dc <h S ds) (4)
Vede +vo(h —d.) + a(h — dg)™,
(ds < h)

0o0o0oooooooooopg-jooooooo



00000000000000000000000
00000000000000000000000
00000000000000 B=k/k0000
00000000 ¢0 AO0ODOO Fig. 4 (b)00O
000000000 ¢[m/s]00

R\t

— < h<
_9q _ BW(Q) (Oshsd) 5
‘= on " Va, (de < h <dy) (5)

ma(h —ds)™ 1 + v, (ds < h)

O000o00O00o0o0ooOoUoo 3)oooooo
oboooooooooobobooooon

34 0O0OOOOOO

00000000 ¢ [ems]O000O0O0OOO
000 g [ems] 000000000 7 [m/s]O0
00000 Ky [mOOOOODOOOO0OO0OO0OOO
000000000o0o00ooo ()oooooo

dhy 1

o A, (¢in — Qour) + 11 (6)

0000A4,: 000000 (=670x10°m?) 0000

3.5 0O0OOODOOO

goboooooboooobobooobooooooon
080000 (Table 1)) 0 O00O0ODODODODOOO
ooooooo

3.6 0U0OOOOOOO
oobooobooooobooobbooooooo
gooboboboooooboooooooboooooon
gboboobooooooobooooboon
goboooooboooobobooobooooooon
oobooobooooboboobsunooooon
gbooboooooooooboobooboboooaoo
gobooooooooboooobooobooon
ooboooboboooboobooobobbooobooo
oooooobooooooobboboboooobooon
gobooooobooobooooobooobooaoo
gboooooooooono
goboooooboooboboooboooooo
gbooood3co0noobobooooobobon
oobooooooooooobooboooobooo
gobooooooboooooboooobooo
goooooooboooobooooboooboooon
ooboooboooooooboobobooboooo
oobooobooooboboooobooobooon

ep FHBORIRA F—Fr— UK i /
Vi |
= N o
<+ | X | C [mmaie
- '?Fﬂ] -+ é{:—] <+ % %Eé—fﬁﬂdi /
% m| 2| B [ARAE 7
Bl | :
e : F Rk
KRR IR
HOKERAH

Fig. 5 Operation statuses and specific water stages
of Dams’ flow regime control model
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Table 1 Properties of dams in the Yodo River Basin
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400 : : . . R Soo————
Imulated outtflow
setagawa + Observed, outflqw.**+
350 o
7 i /
300 o i
S 250 P i
© i | i
=4 H | i
3 { ' i /
S 200 t i
£ / i H
a / i ! /
p i H
150 AT 4 i
o ! i
T N | /
100 gk ot o H

50

0 5 10 15 20 25
time [hour]

30 35 40 45 50
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Development of a distributed rainfall-runoff prediction system considering dams’ flow
regime control

Takahiro SAYAMA, Yasuto TACHIKAWA, Kaoru TAKARA
*Graduate School of Engineering, Kyoto University

Synopsis

This paper presents the development of a distributed rainfall-runoff prediction system considering
dams’ flow regime control in the Yodo River basin. The test simulation results show that the system
can reproduce qualitatively and quantitatively dams’ flood regime control such as pre-release, peak cut,
and group operation. According to multiple simulations by inputting different scales of rainfall, we found
that Q30 in 1960 went over the design high water discharge at Hirakata, while Q199 in 2000 went over it
by dams’ flood control effects.

Keywords : dams, distributed rainfall-runoff model, Yodo River basin, flow regime control, flood control effects
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