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(TAf) XT) ZHH L, TSR ERET 5, =
DOEAIE, TAf) X C DA HEAEROAEEC L vy
BT 2 DI XKsyEns, )ay ha—/XIcBnTA
PN MEORGERHRIZ BT 2 R HAFR RO b
WIEAIIE (F=Viaw-c!l VeDSTE TRV, A 2737
MXIZET D DA 237 MEORGRR BT 528 H
TER A ZR D H3v (F=Viaw1l VeDSEE) . 130, i)A v~
X7 NETORRRENZ KT D EAERICR 354 2%
7 MEODRZHEAERABKE N (F=Viaw1! Vieesr D3
B) e, TR TOMRERD L Z LN TED (K
—10D)D7r—2), —J5, @z ha—LXIZBWT
A N MEDORGERRNCEE T 2 R BEAEH DD Hi
HEENE (F=Viaw-ol Ve DA E) . DA 2737 RXIZ
BIFDA 37 MEORGEKNC T 2R AE/ERR =
Y hr— VKDALY NMEORAAERICH L TRE
< (F=Viaw1! Viaw-chDPHE), O, DA 737 k
XIZHIT DA 2737 MEORGEIFEIZ 32 28 BAEM
WA X7 NETORGERFRNIC R T 2R AAEA K E <

(F=Viaw1! ViweorDNAE), 22 hr—/LXKIZB N
T 1A 2737 MEORERRERNZ 5 2 AAERIC
]9 A 37 MRTIOZRAEERRKRE N (F=Viuw-c!
Viwer-c?3EE) Brils, TETOMREERD L Z &
NTED (M—10QD7r—=A),
2) Press #DigA

THYIR IO R IARIHERF S, RO (E RS
BB EFIRZE LTV D552, T XL 372b
HA L3 MRIEICET HR0EIFFEICXT 220 b e
—IVX, A X7 NEOZAESERITERD bivianZ &
NN, BXL 6 HRTOEEHRET 5,
ZO%EIE. BXC ORAEAFHOHIEC L0 M ik
2 2IZXKrEns, (3 BXC BWHE TR (F=Vae
| Ve S E) B AIZIE BXI SH B THIUL (F=Vaal Ve
DHE) TR TOMREFELBDDLENTED
(B—10@) D —2R), (WBXC BNHEREGEITIL
BXC %t LT BXI ARE TIUE (F=Vaal Ve A
B R o raELEDLLnTED (¥
—10) DA —2R),

Impact
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&—3 BACI THA VICE DI HRASHER

AN HEE  ESELR
+HWOiE TR =B 1 V Before-After
Ry 441 [ =T(B) 2(t1) V71®)

B A ] =L (1) VL
AR NXEay hr—/LX = 1 Vic
a2 hr—/LXN =C (1-2)  Vac

BxL (-1) Ve
B xI 1 VB-I
BxL (1-2) VsL

TB)xL 2(t-1)(1-1) VTe)L
T(Bef) XL (t-1)(I-1) V1(@en-L

T(Bef) X1 t-1)  VrTEen
T(Bef) XC (t-1)(1-2) VTEenc
T(Aft) XL (t-D)(1-1) V Team-L
T(Aft) X1 (t-1)  VT@ft)-l
T(Aft) XC (t-1)(1-2) V T(af-C
Vi 2lt(m-1) Ve
Control Impact
TTT@eNxC  |T@enxi! | L TB)XL — AETHHHA (Pulsem)ED
1 : Cron Cuo E: Iy | (DT(Af) X C ~HETHLVED
I " 1 (DF=Vranx/ Ve —HETHD
21 Cip Copz I oo | @F=Vranxi/ Vieenx —HETHRLVE
o H h '
231 Cis Cme i hs | @TARmxC—HETHEE
o - . T OFVypy ! Vienxe ~HEBTHS
. 1 @F=Vtan«/ Vipen 1 —HETHZ )
| @F=Vratxc/ Vipen xc =3B THLVED
! Cia Cra Lo '
P I TE) XL — BETHLMEA (PressZ) =D
1l Cila Cia la | (3BxC—oHETHLED
| @F=Vex/ Ve —~HETH?
> 2 c!az Cnaz la2 | o =
b ' (4)BXC —-HETHZE
< '
3 Cras Craz las | @F=Vexi/Vexc —HETHD
S Bt | E ENREOFHEAMICH T IFELREHIERET S,
! i Cra Crai :: ai ! E)EIRELET D
T(Af)XC i T(Af)x 1!
BxC BxI
E—10 BACI T4 VI=H1F3
T—32ty FOBlERTOEDS
4, EED

AMFFETIE, TR TCRIIR O E R 72 E T
EWESITHZEHAME LTS, 21 T, (Dt
WOIRTTIRF D DN | T HERS L 7235 B 2 ABE L. AR
W) & SR DB OV T EBRE R A LT,
7. (QBACI WA DX LRNE T A I LT B
DOFHR-OFETFIEE Pulse B, Press B2 [X 4y L THE
L7z,

BONTZERITU T DO LB ThD,

(1) WP 2 60%FLfE £ CHIMN S 7R, KBS
W - FERRIZZ LD A Hh, JRAETIIC OV TR
BRI DPRD L IR OB, FEICOWTIEZ
FREFEH O M Lo e, S %ITEwHEO
W 7R B DN A U 2 Wb B P D BRAE D st 208 B2
L5,



(2) BACI 7' A AT < b el Tk 2 P

L. ENSIRMEEICELS T n e R E2PIR LT,
ARFEEBMT 5 2 LT, HEITORRIZT T
<L BRONKGGRFH OHIED IRE & 72 D

BE

1)

2)

3)

B AR, AT TEEic L5 7 5 TR
BOAREREE BT 2098) . 2007 A ABIZERTE
M7 my=r MREE, 2008 4

Underwood A. J. : Beyond BACI: the detection of
environmental impacts on populations in the real, but
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(] A0 [ AN B S ZERT « IRSATBAE N AR
RIFSERT = 42 2 & i) | OBIBRERER & DBAfRIC OV TD
22— TR D44 - FEHER & OBMRRIZ AT T
—. EsS@EE E RN EC S OTTERTE B 521 7 -
WSEATBUE N LABIFERTH 4140 5, 2009 4 2 1
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Abstract : This study aims to clarify the degradation process of the downstream ecosystem of dams, and
specify indicator species for estimating the effects of sediment replenishment on the downstream
ecosystems of dams. And finally a quantative approach for evaluating the effect of sediment replenishment
will be developed. In this fiscal year, 1)we investigated the sponse of aquatic fauna with the excess of fine
sediment deposit on stream beds because it is likely that the sediment replenishment forms fine sediment
layer on the stream bed just downstream replenishment place. And 2) we showed the evaluation method for
the effect of sediment replenishment based on the indicator species which was chosen until previous studies.
In terms of the result of 1) it was suggested that the deposit of fine sediment has possibility to cause
drastical change of macroinvertabrate fauna more than fish. The relationship the aquatic fauna and sand
cover ratio, which indicates the ratio of fine sediment cover of stream beds, however, cannot be acquired in
this experiment. In terms of the result 2) it was indicated that firs of all we should determine objective
segments for the evaluation, which were defined by the section between a replenishment place and a first
confluence point with a tributary or the section between a place of confluence point with a tributary and a
following confluence point, and then determined several evaluation site in the segments downstream the
replenishment place. Furthermore, we explained that it was necessary to establish control sites in the other
segments, for example, in tributaries base on BACI (Before After Control Impact) design, in which Two-Way
Anova would be used for the evaluation of a replenishment.

Key words : BACI design, sediment replenishment, fine sediment, sand cover ratio



