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Proposal of Evaluation Method of Dam Construction Impact Using Riverbed Disturbance Indices
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Synopsis

At the downstream of the dam, we are working on improvement of flow and sediment
dynamics such as flush discharge and sediment reduction.However, flush discharge has
not been done from the viewpoint of whether it is the scale that contributes to the
increase of the riverbed disturbance accompanying the movement of riverbed material.In
addition, the size and amount of the sediment loading to the increase in the degree of
riverbed disturbance are unknown.

In this study, we examined indices to evaluate the degree of riverbed disturbance and
proposed a method of setting goals for countermeasures to improve flow and sediment
dynamics. As a result, the riverbed disturbance level was divided into two stages with
the planned high water discharge of the dam as the boundary, and the coarse grainization
indices and the riverbed disturbance indices were shown.
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Table 1 Outline of dams for this study

Date of
Planned Planned
starting Basin
high  maximum
Dam  managem Purpose area
water Qin  Qout
ent (aerial (km?
(m?/s) (m’/s)
photos)
1998.4
Miharu (1975.11, FN.AW.I 2264 700 100
2014.7)
1979.4
Mana
(1961.9, F.N.P. 223.7 2,700 500
gawa
2014.11)
2013.4
Ootaki FN.WIP 258 5,400 2,700
(in Fig.6)
1969.4
Shimo
(1960.12, FN.W.LLP 3229 2,000 800
kubo
2016.11)
1974.4
Murou (1970.5, F.N.W 136 730 300
2011.10)
1999.4
Urayama (1974.12, FN.W.P  51.6 1,000 170
2007.10)
1999.4
Hinachi (1975.3, F.N.W.P 755 925 300
2011.11)
2001.4
Tomisato (1975.11, F.W.LP  108.6 1,850 300
2015.9)

3. R

ARE UL, WRBELOBIIE U B oMy
JEFIREORE LR D 2T, FRELL L~V
IS U7 R BEELIERE O G MEIZ D W TH A R D E
=X YU TRERENORAEL MR, £, TNb
RV - BB RE S E kTR o B AR E ik %
"ETD.

3.1 GARBIALANILOEBRTEEHEEDOENSIT

A TR 38 T R AR EL & PR 2 D 231 &
DOHBNZDNWTIE, ¥ L2OUYKFATIHEEIC LY &
EZILRBLE, FLANRBRENTHLLZTORE
EZTRVWBEOLONTFEET S, Thbb, ¥ A
OFEEKTE R (EEMEEI00FRRE) DL OWMA R
B W TR RIE & 2 O3 i R A & LTl
RENDREE, TN EORBEDOHAKN B - 725
A7 IR R A TR O B B kK R 55
BE (e LEXRE) LB THD. Llko
EHC, FLrEREELTMT 5 L CEELRLHN
FRIBELISIZEIZ OV T, ¥ 2O &EKERELL T T
HHMKRBILL < 1EFRL ED L2028 B
T TEZDZLENTED.

TR IREL L VTR B A 52T DR RIS
TH2BEMETEZRDZ LN TE D, ZOBEREORI#Z
WZOWTIE, WL D220 AD Tii0.5kmA> 5 3.5km &
TO0.5km O MIKR T O F & K EICB T 5 BHE
AR ZR(D)EQ LV EH LAEER (Figl) 2256
KL BEHEOBERMETH 5250mm & L7z,

u, =~ gRi, M

2 _
u,, =80.9d @

ur BEEGEE (em/s?) , g ESNEE (980cm/s?)
R: &% (em) , ic: THRILF—HR, ux : RFEE
HE (em/s?) , d: K (cm)

1.6

1.4

1.2

1.0
® 0.888
0.8

DRave. (m)

0.6 ® 0.552 & 0.536
0.4 ¢

5.0.219 ¢ 0231 8 0250
0.2 * 1

0.0

Fig. 1 Movable particle sizes of planned high water

discharge at the downstream of dams.
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potential coarsening

a: before dam construction
abcde b: under dam construction

c: just after Dam construction

d: before environmental improvement
e: before environmental improvement

>

Levell:t* | Level2:return period of Qmax

Design high water discharge (from dam)
Riverbed disturbance index

Fig. 2 Conceptual diagram of historical changes in
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riverbed materials through disturbances with and without
dam impact. Vertical and horizontal axis indicates the
bed material particle size and bed disturbance indices in

dam downstream, respectively.

a: before dam construction

b: under dam construction

c: just after Dam construction

d: before environmental improvement
e: before environmental improvement
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dimensionless shear stress
Fig. 3

riverbed environment before,during and after dam

Conceptual chart of historical changes in

construction. Q of stage-a,b is planned high water

discharge. Q of stage-c,d,e is planned maximum

discharge from a dam.

Table 2 Explanation of historical changes in Fig.3

Stage Horizontal axis: t * Vertical axis :Deo
a—b Increase: No change in | Fine-grained:
flow rate, Temporary Temporary increase
increase of sediment of sediment load
load due to landform due to landform
modification works modification works
b—c Decrease: Reduction of | No change: fine
the flow rate, riverbed materials
Interruption of remain for a while
sediment supply
c—d No change Coarsening: fine
bed material is
swept away
d—e Increase by sediment Fine-grained by
supply sediment supply
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Fig. 4 Historical changes in riverbed environment at

the downstream of Hinachi Dam.
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‘ Step.1:Set the target index of benthos

Step.2:Set the target
bed diameter

12j2Wwelp |e"yaml.upag
A\

soyjuaq Jo AJISIBAI]
”

)
e

.

L)

Y

. . 5

....... .

N I

> \ -
C

dimensionless sheal\stre;s
‘ Step.3: effective T *? ‘

Bedmaterial diameter

Fig. 5 A method of setting goals for effective river bed
disturbance by using historical changes in riverbed

environment at the downstream of a dam.

Table 3 Explanation of historical changes in the diversity

of benthos and bedmaterial diameter.

Stage Horizontal axis: Deo Vertical
axis :benthos
a—b Fine-grained: degradation
Temporary increase of
sediment load due to
landform modification
works
b—c No change: fine degradation
riverbed materials
remain for a while
c—d Coarsening: fine bed degradation
material is swept away
d—e Fine-grained by recovery
sediment supply
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Fig. 6 Historical changes in riverbed environment at the

downstream of Ootaki Dam.
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Fig. 7 Historical changes in riverbed environment at
the downstream of Ootaki Dam (OTK), Shimokubo Dam
(SKB), Urayama Dam (URY) and Hinachi Dam (HNC).
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Fig. 8 A method of setting goals for effective riverbed
disturbance by wusing historical changes of RoR’s
paragraph in riverbed environment at the downstream of

a dam.
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