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Sediment supply
manipulation

Sediment replenishment,
Erosion control and
enhancement

Flow regime
operation

Measure of work

Peak cut, flushing flow,
environmental flow

Geomorphic measures

Bar types, bar area, B/h, hydraulic
radius, wetted perimeter,
sineoucity, riffle-pool ratio, base
rock area, grain size, etc.

Management object @
Habitat measures

Temporary pools, backwaters,
moss mats, litter packs, loosebed,
hyporheic flow, DO concentration,
habitat longevity, etc.

P

i

Biodiversity measures

Material cycle measures

Species diversity, life forms, Retention time of POM, Filterin

5 ‘ . Management g 9
functional feeding groups, trophic N S' efficiency of POM, Trophic origin of
levels, RDB species, alien species, objective organic matters,

etc.

Fig. 1 framework of the riverbed

geomorphology management

Conceptual
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Fig. 2 Map of the study area selected at four dam sites.
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Lw
Lw: Length of waters edge
Ls: Lengh of unit reach

1.8km from outflow

Sw:Water surface area
Sb:Bare land area

B: Flow width

Fig. 3

geomorphology in the tail waters of the Kozagawa Dam.

An example of GIS analysis on riverbed
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FELL1%EBaeZEL, ¥AETHD 1. 8km M
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BB, eXFHIIVNEST, Y hESFTED
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BELLTCOINGKERBOGHAENRR I T
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WFE &I ERBERRICES DT,

»
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=
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813C I:%o]3

Fig. 5 Changes in carbon and nitrogen stable isotope
values of hydropsychid larvae collected at outflow site,

0.55km below, 1.80km below and upper site of the

Epilithic algae
P g Nunome Dam.

4.2 BPKHMAEMEFTSEDEMEEILE
HHRWERO%FELEOMBEE XH I &I
T 5728, MFkiilk - k2 EAEY B RO F 5120
W T KT EE T8I o 72 BEBEZS L & ok @ 7 (Fig. 6)
SFPOM @ 4 1 1 A H#1%, -0. 582~0. 390 DIfE T

§ M. 80km down stream (39%
&
0 I
B Terrestrial plants
_5 L 1 )
-40 -35 30 -25

81 [%a]

Fig. 4 Biplot map of carbon and nitrogen stable isotope
values of organic matters collected at upper dam (gray),
outflow site, 0.55km below and 1.80km below the
Nunome Dam. The large diamond symbols indicate the

mean values of SPOM.

Three Source Model TR D 7= kiiIk H Y POM
(SFPOM -« SCPOM, BFPOM « BCPOM) iR D ¥ A
k2 & oW L% Fig. 4 12,8 L=, SFPOM, SCPOM

YL R %R Ui, )12 2 KR~KD OfE 0 245 B 72
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-0.020 ThH o7z, ZOHTEAL)I GS~GD &4 H NDI
~ND2 \ZBT DN E o T-, B IE 38 i o
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B DD, T AVTHIRAE PN O FH 3 K 1 O AR E
PIZIHAT HBEORE RHMELALIZL 2D EE %
HID, BEIIFINITHAE O o 72 iR £ 72
MBS D720, WM TOFEDFHIRICE > TH A
HRAE#BMOBONEXT-LEZ26N1D,
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Nunome

«§= reservoir origin
== river origin
=& terrestrial origin

Contribution ratio

1 Managawa

«¢= Teservoir origin
«= river origin
terrestrial or|g|n

Contribution ratio
o
(93]

0 1
Distance from outflow

Fig. 6 Dwnstream changes in the contribution of each
trophic origin of the suspended particulate organic matter
in the tail water reaches of the Nunome Dam and the

Managawa Dam.
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O EHMNZNEEZ B, BEFTIHER N v 7
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A R O DX T O BREEA AL SR & Feie U 72 R,

BRONALAETFTOXBOL N FRMXE L b %F
HREARNEm N -T2, O &5, kKb k
DEBEDILS LT il CREBIEMITED 35 2 &2
THEN, FEEBRCEZORBBERET LA S LI
SFPOM D if i % HeE L7-#F%E b H 5 (Ock 1F
7.2008), ZOMEEZ L LIZHX LT LICHEEOU
AL AR Tl L, KR E kDT

(Fig.7). BB ZORICHW=EZNOEIE, & 15 H
KDTT 7 N DEBEMNMTE AL AT TER
&7 SFPOM 0% < 2k Emkcd 7272
W, X AMBHEOEHY & L ChE LY R,
BLo2BFEIZLA2HEERERHA L, TORKE,

4 4 LTI BT 2 Bk ORI E O % 5 O3
AR, R EBANITRBEN NS, il
JIEENTENZ &b 7= (Fig. 7).

1 ¢ Koza R. y= o0/1048x R = 0.9993
c 09 EManaR - 0219 209745
]
E 08 AKumoR y=g 3™ g?_ 09999
a 07 .
5 = Nunome =g M 2o 09036
o 06 =
=
805
c
2 04
3
T
£ 03 B
§ 02 =%
Q
0.1
0
0 2 4 6 8 10 12 14

Distance from outflow

Fig. 7 Comparison of downstream changes in the
contribution of reservoir originated plankton to the
suspended particulate organic matter in the tail water

reaches of the four dams studied.
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IR MR & e b m A B I E ORI IR
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T 1. 80km T 7=, Bl z1E, 4 B TIXHEX MK
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Table 1 Results of GIS measurements on the riverbed geomorphic parameters in the tail-water reaches of the four dams

studied and regression coefficients between each parameter and the retention coefficient of SPOM obtained in Fig 7.

River name Retention  Distance Mean channel Mean bed Bareland ratio  Shore length Shore length
coefficient studied width (m) slope in each  in the active /unit distance /water
(k) (km) segment channel surface area
Koza—gawa 0.105 74 242 0.0037 0.26 1.18 0.096
Mana-gawa 0.220 2.8 144 0.0151 0.37 1.40 0.183
Kumo—kawa 0.397 7.1 12.1 0.0213 0.56 1.95 0.241
Nunome-gawa 0.556 1.8 9.0 0.0087 0.46 1.28 0.273
Correlation coeffcient (R?) 0.9737% 0.0956 0.5260 0.1855 0.9976%
Note: * indicates the regression coefficient is statistically significant at 5% level.
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Fig. 8 Relations of retention efficiency of SPOM to
waters edge ratio (upper figure) and to flow width

obtained in the tail water reaches of the four dams.
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Studies on Management of Riverbed Geomorphology for Restoration of

Reservoir Dam Impacts on Tail Water Ecosystem

Yasuhiro TAKEMON, Kentaro NAKATI* and Tetsuya SUMI

* Faculty of Engineering, Kyoto University

Synopsis

Reservoir dams are known to degrade the ecological functions of riverbed in the tail water reaches by

intercepting sediment in the reservoir. This paper aims at finding out a target image of riverbed

geomorphology to recover the ecological functions in the reaches. An ability of riverbed for retention of

lentic plankton was adopted as an indicator for the ecological functions of riverbed and the contribution rate

of plankton to suspended particulate organic matter was measured using the stable isotope techniques in the

four dam tail water reaches different in riverbed geomorphology. The result showed that the retention

efficiency was higher in the Nunome and Kumokawa River than the Kozagawa and Managawa River.

Relations of the retention efficiency to the channel configuration indicated that more meandering and narrow

channel with longer shoreline would increase the retention efficiency.

Keywords: suspended particulate organic matter, plankton, riverbed geomorphology, POM retention

efficiency, carbon and nitrogen stable isotope
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