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Development of sediment discharge model and deformation of
riverbed model for watershed-management system (WMS)
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Abstract
The management of runoff and sediment discharge in a mountain watershed requires a watershed-management system
(WMS)that predicts runoff and sediment discharge in any stream section under given rainfall conditions. As part of this
system, a rainfall-runoff model has been developed. As an example, the Sumiyoshi River on Mount Rokko has been
selected. This paper discusses a sediment discharge model and a deformation of riverbed model as part of this system.
We examined a WMS consisting of a rainfall-runoff model, a sediment discharge model and a deformation of riverbed
model. The WMS was used to express almost exactly the movement of water and sediment in a mountain watershed,
using the Sumiyoshi River as an example. 1) The mountain watershed was divided into many reaches with 0-order
basins. Sediment discharge was evaluated as debris flow, not as shallow landslides like it was in most previous models.
The discharge rate of landslides did not need to be considered with this method. 2) A rainfall-runoff model based on a
kinematic wave method, the model which multilayered the intermediate flow layer in the upper layer and a lower layer
was introduced, and the water-holding capacity of mountain land was modeled. 3) Sediment discharge was calculated
by assuming erosion or debris flow based on the hydraulic quantity of 0-order basins. 4) The deformation of riverbed
was calculated by considering the sediment discharge from the valley part computed by the sediment discharge model.
And the influence of sediment passing over a Sabo dam, the change in water level caused by the Sabo dam, and the
effect that a sediment discharge has in terms of reducing sediment removal were examined. The results showed that,
each model reproduced the sediment transport observations of the Sumiyoshi River satisfactorily.
Key words : watershed-management system(WMS), sediment discharge model, deformation of riverbed model,
Sumiyoshi River, Mount Rokko
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Fig.1 Structure of a watershed-management system (WMS)
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Fig.2 Schematic diagram of the two-layer intermediate flow
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Fig.3 Modeling of a watershed ; slopes and channel

S EATRER

BEYAF A (WMS) ORTEROY AT AL LTHERL
72 DTHD, SHOBRTIE, NFILREZFNOWR
Bl 7 — & % 3|2 CASFPS I[C MR H AR S L O 1
R RILEROBTETVENZ b
EXHLXINE T, WEEEY AT A (WMS) (K-1)
O3— LT, i B 5 LR E) & AP
Lﬂanf%tabiEﬁOD s FERAEZFMMTESL LI
RTKDO LN ORGSR E LTEREL, $72, B
mﬁH%Lﬁ%#tLfﬁ&@%mmﬂiémmm%ﬁ
STED L) ICHERNEZNEHNICEHMITE 57V
BHEHELULEE PHEEEEZREETE (W-2) 2¢
GO RE A R R SO S A 72 AT E 7L % VR L 7
(BEFS, 2012)0 ROBBEYD MR IIREE & A5
L 72bNDE T ho AEHEOIELERIKOB L UK(2) L

%y, BEWEAOOERy 2R ERA» S 2R
B R CEAT S L THRICKETE 5. B,
BER & B I HERT I 10 m FEEE O BIFE Tov#l L T Lax-

Wendroff IE% AV TEMEE KD S (BEH S, 2012)0
X

6_]’!& 8(]ws _
ot ox

kps;—.lshs (hs < dpxz)
kp%’[s (hx e dﬁsz)

qo= | AL d (< b S )2

11/2
;/ls (hs - d[)sl . dﬁsZ)S/S

+ﬁ;,_'1—sdpsl+k—m;;idpsz (dps1-+dpsz < hs)

AT, ks RYTEOKEE, ge  STEEALIRE, 7 oW
%,s.%ﬁﬁm,m.%ﬁyﬁﬁév:y7®ﬁﬁﬁ
B, ks BTG T O BARAREL, Ko | R AR U
TROBKEK, v LEROEHNZERETH L, £,
dpst, dpsz V32 NLE R PP G LR, AT T R O
REAOEETHY), PHEBESLE, FTRIIOWT
%ﬂ%ﬂDml, Dpsz '(?ﬁ) ) & TZ) 2:, dpsl v Dpsl, dpsz
=¥ Dys2 Thbo

AECIE, EBWHEEET Y, WREEREETV
DYERAC DWW THRET b

2. TRRHETEET ILOMER

AR Y 25 A (WMS) Tif, Hisicsid
m TR OBENE BT B 720, LRI -3IIRT X

SR S, AR, WEEO 3 ESCXST S (BEHD,
2012)0
+RFIMETEE S VI, AHIEB X OREICBEI T
e H R RN R H A, TR & FIARICRIEER R
L OBEBOMENT 5 1H D %45 ENC B\ TR R & BB RE
TR BN T 5o

T+ EEE TV OFEME TIZR RS,
2.1 TEHHHSEET IV OEK

Ao BB Ok IZEN, BEROTBBE O
EHERIGIRTEB Y TH 5,
oVis Lo 0is () rrevererreninneirieesinnisinsannes
ot T ox 2
Vi, B 0 _ [, 0 coeveoirisnssiirinnnnsiannees (4)

ot ' (1-2) oy

22T, Vit ﬂ'ﬁ%ﬁ@@@jﬁ?&i@ﬁ, Vi © BB
OBBT R LR, 1 BRI, CBRE, B A,

%iﬁﬁﬁﬁﬁﬁﬁ@i,w:”miu%ﬁﬂgfﬁéo

K(3)3 & U@ & TS 2 TR EHEE 7V ORI




SH S MIRERY A5 A (WMS) 0720 EHEE 7V & RESFH-E 7V OVER

-4 1cR33 B0 THD, LMHRHALE 7 5 UIRIC
BWT, s c X AEEISIT B IC2E ST
TBI L3R, MIBPICERAHTEL, EoZolik
TTRIICTHEHT %o ML E R, HHEE, BEHOK
HEICESWTRED LIWITLAROFEIC LI 2L
RIET 2,
2.1.1 §EEpOLBE

1) MEEH B ETORE

SlEEoBE THELIDEOMPEIIN -51RT L)
2, MEEOHR TR OE & duo & RSSO WKL 5
HaRTHENEFEF 2525 LICIYVEET S,
2) RlEFAEOR

BEICE A5 EBEIRRED - FEDORETEHT %,
-5 2R/ &>ENCBT LM EL, CASFPS (kI
5, 1998) THWTWAEH « BiF - KILOF AR
(ATM ) X 6) 5@ &, 1978), B H - & Lo B
2 (AMSR) X 7) GEL, 1972) A v CTHRENI
BT 5,

Qlsmj = qatm+Qqams

gatm =12-,rs-g-dj3-rfe/jz-<

1—0851ﬁi>
Tsf

(1_0_92%)}9 ................................. (6)
+J

1 n/& 1 78
qams = Cyj- |:<1+IC. h\l{6_>./hj+;.h_\1{6_./lz{l q-fi

RN BWT, s LRFOKBIE, g FIh®
B, di  WEERE § ORERAE, ro ! B d OFRER
B, v WBE 4 ORFURIT, s @ B & OFHR,
e o KR dy ORRFUBEEGRRE, w, @ WAE 4 OBEERE,
i RBER T OEAEETH L,

BRABHTT co U T OBLETFTH 1 75K(s) (HH
5, 1972) X W EHT B,

[sEwtvztore| ( hoRir- AERo3EEL ) | SHLBRGORE |
1 1 1
HEBOUN BEOUN
Himno ik (g,)0 Wi TERHARE s ERRRE
o TR PR SIERTOME R
€ S EhATRE LB BERBE g, DM BEHE (g, )OWE
3 Tb L RO > (MRBRT - TV ER) (LB RER)
5 ¢ b)) Pz ! 1
E I : Han iR (g, HEIE
4+
N | p—
- HimEaE Rt RO : 3 5
BEASW, 0N | HEBETRORS LD ﬁg{éﬁg}'ﬁ%ai)‘ifﬂ@
EROREZY.) T ORALE (SEDERS IR

4
( OTRETUROTFENHNAOZ FEL )

E—4 LM EHEE TV O

Fig.4 Structure of a sediment discharge model
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