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Synopsis

Long-term persistence of turbid water has become an environmental issue in
downstream reaches in a lot of dams. Turbid water causes degradation of river landscape,
load of water treatment process, burden on the hydraulic power plant and degradation of
biodiversity. In this paper, we focus on sandbars as a place of purification of the turbid
water. We evaluated the influence of sandbars on qualitative and quantitative change of
turbid water in the Tenryu river. Regarding quantitative change of turbid water, turbidity
in the river water at downstream of the sandbar showed a 52.8% reduction by drifting
through the survey section of 23.7km in total length. However, the concentration of
suspended solids in the river water was not significantly reduced, and fluctuated
between 3.4 and 5.0 mg L. As for qualititative change, proportion of dam POM in
SFPOM at downstream of sandbar declined as downstream and varied between 0.01 and
0.94. The reduction rate slope of Dam POM was higher in the double row bars section
than the point bars section. Therefore, it is necessary to evaluate the turbid water
purification function with attention to various characteristic values of sandbar.
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Keywords: sandbar, turbid water, suspended fine particulate organic matter, stable
isotope ratio

1. [FC&Ic LT, X AT TO®EKEIEAMBEL -

TV, ZORMEOHRRKE LTI A S sk

KNG TIE, &5 WA CEE SN LR
KHAFAT D Z L2 Ko TH LHEDREITL T
5. Rl iic R Sh e EAHZ 2o n T
HHERD I RN BREE DR L e > TR Y, FBHIEHE
PiED BTN D, BUE, AR S A TIRHERIC X

ZEAE L, TR~ L% BE) S W25 E ARG S
nNTWna. LorLzans, Fhik~twasi#tii Lz
BROKE - MBS, W)IARR~DORBIZONT
[ AR e W NN A I QAT AL A

I ~DOREE Ry DAL, WIREOHE b

— 782 —



Filtering
Suitable habitats

e,

Sand Upwelling
Upstream bar Downstream

Fig.1 Turbid water purification function by sand bar.

72632 ENMBNTVWS (Nobles and Zhang, 2011;
Denic and Geist, 2015) . S ORANITEE 2 &
B, KEEWHLKE~bEHEEZKIETT (Wood and
Armitage, 1997; Kemp, et al., 2011) . {ATJI| 7K HF 0> S )
RATITEREDK T A5 &R L, WIKR~DAS
EEAIEDL. 2LT, WKROKEERSTLHZ
LTCHFRBESEO - RAEENIH S D

(Davies-Colley et al., 1992; Wood and Armitage, 1999;
Henly et al., 2000) . $£7-, {IR~HER L 2@ L
LHEORBIBICHEE Y L, AR A TR/ 22 %
R, EABMMBHEDOLELREICA ML A2 52T
% (Brim Box and Mossa, 1999; Parkhill and Gulliver,
2002; Kaller and Hartman, 2004) .
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Particulate Organic matter, FPOM: 0.7um <f7f%< Imm)
W, KEADOHERE LTRHINTEY, Fiz
iR AFHEOEEDMICE > CTHEHELRAYEDO ST
b5, XATWAITIEY AWHREEDPE Eh
HFPOMMDHENNC & b 7o\ I £ 7 3 0 L 228
b X L2HEEDOEISGNEE S (Winggins, 1996;
Sheldon and Oswood, 1997; Doi et al., 2008) . i F
FPOMH @ & LA &I % 42 D 113 &E RIAL
Rumrn Az cd s (RS, 2013; Ock and
Takemon, 2014) . k% - ERLERNMAKLLZHEH T
% Z L TFPOMDHERLEI G & & BHJICKR O 5 2 & 53
TE 5O TH LAPOMDUE FHBES R H T2 2 & 237
RRERD.
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Yan— RNIHEIND. 205 bLEREDO—L
Uy an— REARFBIZE > TR T L, N
RO BRI S A, WO 2 5§ % (Wood and
Armitage, 1997; Gaeuman et al., 2003; Lea and Legleiter,
2016) . FE7z, IR SN ZIRE Ay O —EITKEIC
Ko THUYE: EL (Wilcock et al., 1996) st A2 ¥
T LTWL . IREYE S OFPOMO i T HHE L] & H
TEOBEMES EBRRH Y, BIRNKE WIE EE~
OHEENEE Y, FPOMOE FHMIZE L 725 (Fr
M5, 2006, E - 179, 2008) . Mk Ak s OHEIE,
EOBREOMIZHMD 7 4 VB Y v TR R
LTWaBoh Ly (Fig. 1) . WMo Efimi,
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AR TH D RKE/NE, WHKE 213km, it
Ik i % 5090km® O — &) TH Y, FRENIZ 15 DL
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T, RENANOX LHED D Bk it H 2 i)
A ATk 2 R R G K & L. BLHFHE X 2016
FE 1A T~8 HICEML, RERY I 5HHA
A5 TFURO KA (B ESEEIRIET) 1%-2.72 X 18-2.68m
72572 (2016 D FKALIE-2.56m) . WMIT & 2 R
WEOMEHEL M T 272 DICHHAL LE TS
Tk Skp £ TOREZ 25km KEIZOWTHEEOD
IN T S CHREBTRY 72 A& 2 38 Z 72 o 7= (Fig. 2, Table
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M E LT, XAk, #LETEOFLE S #aa
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Fig. 2 Location of the 25 survey sites in the Tenryu
river (Dam lake site and St.1-24 (longitudinal survey

sites)).
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Table 1 Sampling site type, location and water
qualities. DL indicates the dam lake site, DS indicates
downstream of sandbar sites, MS indicates main
stream sites, SW indicates spring water site.

Type distance fromdam  Water temp. DO pH EC
Station

(km) (C) (mg L']) (us/m)

Dam lake DL - 15.2 9.8 7.1 114
1 DS 0.1 14.5 10.5 75 114
DS 1.5 15.4 103 74 115

3 DS 2.8 14.9 103 7.7 112
4 DS 4.0 14.7 107 7.7 114
5 DS 4.5 14.7 106 7.5 114
6 DS 5.8 14.7 10,6 74 114
7 DS 7.0 14.9 108 7.2 114
8 DS 8.4 14.8 1.1 72 115
9 MS 8.4 14.9 112 7.0 114
10 DS 9.8 15.0 113 7.5 114
11 MS 9.8 14.8 11.0 7.1 115
12 DS 10.8 14.9 123 7.1 114
13 DS 12.0 154 112 76 114
14 DS 13.4 15.0 114 7.6 114
15 DS 15.4 15.2 11.8 7.6 115
16 DS 17.2 15.7 113 7.7 125
17 DS 19.2 15.7 11.6 7.8 115
18 MS 21.4 15.2 114 78 114
19 SW 21.8 18.6 6.9 6.4 209
20 DS 22.8 14.5 10.6 8.1 116
21 MS 23.6 14.6 10.5 79 115
22 DS 24.2 14.7 10.7 7.8 115
23 DS 25.2 15.3 10.7 8.1 114
24 MS 25.8 15.3 108 82 114

2 POM) H O E RN A LR E & 1T > 7. SFPOM
T AT SS & RO AITH = &
TOMHY T E257-. HEBIE, St18 THIEIC
HERE L TV D ER 15~30cm FEE O Eic =280
AP (BeY A X 0 SemxSem) % [ € LN O fF 5 @
T T UTHER -T2, FEW - M5BT ERE
TARELTZDL, MAKIZHEE = Whatman GF/F |2
100ml F2E A L TR L& 7=EE 7
E LT RS, WEEICEAL T U3
EHRBLY U VE L. FEAERY Y VIR
T R EE I E £ C-30°C THEBIREFE L 7=,

23 HERGALES

WHRE L TS FAHY Y > 711 Tmol L7
HCl CREEMEREZITV, BRI EZb 0%
HrHBEEE Lz, BB elcnr, ThEnAX
Bl A, TEONEE (Thermo Scientific il
FlashEA1112 ) & & & 4y #r & ( Finnigan #L
MATDELTA Plus) 2GR SN TWDHA T A 5
Wy AT 22 HWT, PN hDR#E - BELE
RN (3C + 8N) ZJllE L7z, 8C - 8N IZLL
ToRIZ XV EHERED S ORI T/ TR L.
8"°C, 8"°N = [Rampte / Rstandard — 11 X1000 (%o)
IIZT, RIZPC/PCHHIVIIPN/UNTH D,
#e3 B & LT 8'3C 1% Pee Dee Belemnite (PDB), 5'°N
ERR T DEREE TV, T DR CREAERE &
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DR LagHT L7z B O ER 21T
R 0.1%72 2 7=.
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2.4 EYIMARERAT

A R OMETEEZ HWT, W RO O
EBALZAT o 72, BRAKMIS Z L IR M 2 5 &,
EMRTHENTZXHZAAKRKE Lc. PHAKH
T LAY ORI (T, D) R OEREZ RO .

RO B ONAT 8 O i A (X Tmage] 1.51% AW CTHH L 7-.

2.5 TR

VLB & BN TR AN O VB Bk 55 (&%f“@%%‘:ﬁ%m'f
270 t REZH W, BAKH L OLEIC
tukey-kramer test |2 X 2 L H LG 41T > 7=. ﬁl\f/’%ﬁ—‘
MO OFEREE BB EOWHBERE L LT
Pearson DO FE=AH AR Z H\ 7.

RO AG B XA 0 B 7 2 IR & R O B DR
GWEEZ L ENTE D, BERMKLSTZE
75T T, EIRE R DHEEYORE RN D
EWEFAL TRR GBI 5 EhEn o R
MEREI G E RO D ZENTE D (Fry, 2006) . 45
A D8 C K O8N 2> & FPOM O 2 JRHE i % 1T
ST ATEM AT HDFPOMBEIFREELZ B 2725
Z LT, TICHE 9 FPOMDfEWT 28k 2 B & 22+ 5%
ZENTE DR T, FPOMORIEME & L T,
&R (BAEEEERY) , WEEY (tAMEFEEY)
O APOMOD3IFEHZ % E L, /E'é/:.\%T/I/t%:ﬁ)ﬂ
L CFPOMD A M % 5- 3 2 R 1= BIFHEE I
SIAR (Stable Isotope Analysis in R) & L 7= (Parnell
et al., 2010) . SIARIZ, LREFRNMELEZFIH LA
YEORBFEHEOHE T 77 LA THY, RBRAETE
TNCRA XFEFEFIA LTS, ok, BEET
NEEATDE5A, BEWEMOSPCER SN 23
MRICE A MENGH D, T 2C, BIEHEE 21T 5 i
2, BIR®E O §C K 8N IZ 2 W T one-way
ANOVAZ% I\ CREAf L 7=.

3. MR

3.1 HRAEHMAICHITSKERE
WRBEAKOKIRL, BAHETHD St.19 T
18.6CEIRbEm <, TALUANDOH K TIE 145C~
15.7°COFEPATEE) L7z (Table 1). FLEB & TFED
W T o & OARICK Z RENERD LT,
KIRNC 3 T B ARREr 0 2 KB O AL ITRER S e i o
72. DO (ZIL/AKERBETH 5 St.19 & & Ak TV VE
ZaR L7 (St19:6.9mg L, # Ad:9.8mgL!). £0
i o> #14 TIE 10.3~12.3mg L™ O#iPH TLEE L, KR
FARIC BRI RO 7238 W 3R S /e o 7o pH L HILR
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Fig. 3 Variation in turbidity a), suspended solids b)
and ash fly dry mass ¢) during longitudinal survey.
Square symbols indicate downstream of sandbar sites
(DS), black circles symbols indicate main stream sites
(MS), white circle symbol indicates dam lake (DL),

triangle symbol indicates spring water site (SW).

TEICRERENTES TIRIZEMEREEY, 7.0~
8.2 OHVEHIBH TEB L7, KT ICEMRL TN D
AA U WEREOEIECH D EC X St.19 T 209 u s/m
ERbE <, IRWT St.16 T 125us/m & @ VWMEZ R L
7o, ZOMO RS TIE 112~116ms/m OFFHIZH - 7=.
EARDNHERE LTV St19 [k & 3R 5 KE
BREZH LT\,
'J‘IJ~I‘IT+ﬁ-”a1ﬁl IO ILSL2TIOSNTUE HE b &<, &
TR T IR (OB OBIRIEH Y 723 b bR
ﬂtﬁl‘m WZH-o7= (r=075 P<0.05) (Fig.3a) .
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T AIE SR <, SLOD 5 St241T i THRIAENE
DLz (r=093, P<001) . XLAETTH5HSt1
DOEETF LWAKEID @Ehro7T=h, EEDOSL2XY
BEWVETH 72, FLETFOSLI R OE Fiko
St.24% R < 4 S O PR E OB L, EHEORIN T
S OB X0 & <, BB 2 B E OBV BRRD 5
Nz, HEAKHTH HSLI9DEEE i L v K<,
B DDLIRVKPBEBH L TWAE TH > 7. SSIEJE
i, XYLAETFTHATHISLITRbEWVEZRLE
(8.1mg L") . Wh NI T 3l o0 SSH FEE 13 a5 X [ oD o
T—EOMIZRD 59 3.4mg L' ~5.0mg L'
A A28 L7z (Fig. 3b) . WL OSSIEE T St.l
T8Img L' & F b m@mh o 7273, StI1DE A T2.3mg
L'ETETF L7z, StILERICE W TE T ORI
R LA, 4mg L'LAFCTHER L 72, St.190SS
VEBE AR <, TR RIS B B O IO K OB A
R STz, SSHOFEEMENE130.1~184%ThH
FHATT )N X D SSIL R ER 43 A M) TRERL S, B
W) B3 & CTh - 7= (Fig. 3¢) . W Tl o 5@
BRI, SSOLE LR HEmAERL, Ste~
9, 1I8RU23 TN L=, — 5T, St2~3K% 131
WA EMTZ L A CREBENT, BEYEIXIZIEE
B TR S Tz, & Ak o sR B & 1T
0.0lmg L' E &<, FBAKDIRBALSY 13 EHEY TR
REN TV, D8 0SB & TSt 1 Tl K2 o
TEMSLOKRCNITE ML, Tk TixiziEmMsh
7Rino T2, St19D A R 1F0.004mg L &K<,
JE R ONSS & RO & R L7z,

3.2 ZRERMBIAKLIZK ZFPONDERHETE

& LK O T kDR A Y (SFPOM) D fik R
ZEERBAREE (6 13C) 13-303 £ 03% ThH Y, &
ATRMEHEOEHHEL Y AEICEWVEZ R LE
(t-test, P<0.05) (Fig. 4). ¥ A TFHlkicB T 5
WHIN T o > 8'3C 13, -30.5~-25.7% D #i[H TLH)
L, FTiiEEmEDIMmERLEZ (r=0.79, P<
0.001) . FLERD §°C 1%, ¥ LE T St.1 2*5 St.9
W THEI L7228 St.1l TIRFL, 0%, H
FEHANN U 7=, Dl 5 M & e oo
INFHEM O SFPOM @ §°C &Lzt 25,
St.10vs St.11 D AFE R ZNFRO b iz (t-test, P
<0.05) . EAKHTH % St.19 ® SFPOM D §°C i3,
WEED St18 KN St.20 K 0 Ko 7= B A B EITFR
O H 72N> T2 (Tukey-Kramer test, P > 0.05).
SFPOM 1 O ZEFRLEFRNM AL (6 °N) 1%, &4
T 1.3201% %~ L, WM FiEAleoo SFPOM @
35N 13 St.8 £ TIX 0.6~1.4% D#IFH TLEBA L 5
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Fig. 4 Longitudinal changes in C and N stable isotope
ratios of SFPOM by stations in the Tenryu river.
Square symbols indicate downstream of sandbar sites
(DS), black circles symbols indicate main stream sites
(MS), white circle symbol indicates dam lake (DL),
triangle symbol indicates spring water site (SW). Bars

indicate standard deviations.
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Fig. 5 C and N stable isotope ratios of dam POM,
plant, epilithon and SFPOM in the Tenryu river. The
figures indicate mean of C and N stable isotope ratios
of each survey sites. Circle symbol indicates dam
POM, triangle symbol indicates plant, diamond
symbol indicates epilithon. Bars indicate standard
deviations.
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TR R&E<A2D, SL1020 5 St.23 FTD§ N 13 1.8
~6.6% DA TEE L7-. wier i, 6PN X
6 BC R FIcE W+ 2@ azr Lz (r =
0.82, P<0.001). HLEED 6N % St.1 225 St.18 =

T, 0.6~1.2% OHEIPHCTEB) L, T D% 3.4~4.0%0
DA TEB) L 7=, P ¥ & w00 il o> SFPOM
35N 1%, St.10 vs St.11 &KX St.18 vs St.20 IZB W TH
IR ENHER STz (t-test, P<0.05). {EKMTH S

St.19 @ SFPOM @ § "N 12 2.1£0.2%0 % 7% L, Wi Lo &B
@ St.18(0.90.7%0) & FHM T M > St.20(3.60.9%o0)
EDOMOEEZR L.

KA OBSHEICAERE SRS B F

3N ZHWIRATT/LICL Y SFPOM DEIFME
BEOR M ERAT-. RIFFETIL SFPOM DR
HLLT, 2 (2 POM), WEMESD, {f
HEERR L, SFEEHE L8205 KO
8N ZWAi X Fl2or LTz (Fig. 5). & &FEHE O §"°C
%, % & POM, {IEAEM, HERBONETHEN < 7

0, EWICHBRZNRD b7z (Tukey-kramer test,
P<0.05). 8'°N 124 L POM, 13 /@, £ DE
THEREL R0, & L POM & 135 8 K OVl Al 4

MICAEBEZNED bz (Tukey-kramer test, P <
0.01). H15Z & @ SFPOM @ §'°C 1%, # 2 POM &

WA O FIAICTRAE LA 25T & 138 & 2 IC B C

WizT= 8, {1358 % SFPOM OEIFEME » LRI L

X 5 POM &AW % RIERME & LT SIARIZEL S

SFPOM #ERLEIG OHEE 21T o 7. WIN FIMIC 1)

% SFPOM @ % 2 POM HI-& 1 FIiIE ST 9 5 M

Za L7z (r=0.74, P <0.05) (Fig. 6) . St.2 ® % 2 POM

FEHERIT 094 L ibm<, ZD% St.8 £ TILHERH,

KT L, St.10 T 044 ¥ TRMIZED Lz, £k

%, St.16 T 0.03, St.23 T 0.01 & FHTAYIZZ - POM

BENE LK T T 2N EEEER SNz, b

B2 2 POM ElE 1%, St.1 75 St.18 F Tlid 0.84~

0.92 OHFIPHTEBE) L7223, St.21, 24 TIXZNZ 4 0.38,
0.51 ThH Y, HOEIZIB VT S St.18 LU 4 A POM

FEEMET T 2BmB R ENT. LLaedrs,

LD & A POM ElE T HIK< T 038 TH Y,
RN T oA L 0 m WV KHER HERF LTz, KT

%, % POM EIE 080 THY, ¥ POM DEIA

DR E D @OnEIEEZ R Uiz, Wilaeike LT

i, 4 AETFRBTIEZ S POM OEEREL, &4 A

O OEBES K E 2D & WIS R Y Bk O FIA

D E DM o 7.
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Fig. 6 Longitudinal changes in proportion of Dam
POM in SFPOM.

downstream of sandbar sites (DS), black circles

Square symbols indicate

symbols indicate main stream sites (MS), triangle

symbol indicates spring water site (SW).
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Fig. 7 Percentage of sandbar and proportion of dam
POM for each river sections. Gray bars indicate
percentage of point-bar, white bars indicate
percentage of channel bar. Square symbols indicate
proportion of dam POM at downstream of river

sections.

& SFPOM @ % A POM 14 0 BIfR 288 L= (Fig.
7). Fig.7 ®% 5 POM FI& 1%, )1 X H O T Mo
Ex 7ay hLTW5. Stl 285 St.6 £ THOXMT
EXFNOBABHBLL, KB I & oW EmE (=K%
FEHRADIN T AE) 125%™ 2 Wb O EIE 1 12%~65% D
FPHCAB) L72. St.6~13 &) TTF Mo fhiz
Wb B LA 728, N o BN 2>2 F N
L L CHEERITME D o 72, St.13 LA T i 238
BERITHEBLL, o, FMERE LY Z<HBIL T
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XN EEMER S, KRERE O Z 58 T2
HHEE TOXEILHEAIADM S EE L, PR
AN N DME 55 D RIRTERETE o 7o, AR M 23
595 St.2~St.8 DX Tk SFPOM O # & POM |
BIEFLET EIRERZEOREVKAETHERS L7,
St.8~10 DXENZ I VTP L 7. BFIRS M > HHE 5
WIN~FEATT 2D St.10 LA CHAK T 2w L, HN
AN EN -T2 St15~16 1281 T 0.03 £ FE L L
T L&, St16~18 ICBWT 064 ETREHIHDOD
St.23 IZMT TARMITIE T L TW P AR I
7.

4. BE

41 BARSTDEMEH

KR OB RSy DFRIE T 2 E L SS RBE
X2 D% &R L (Fig. 3). W0 T il oo & g
WU IS > THRITIE T L722%, SS IREIXIZITHM
EOWTHRB L., ZoZX@hoiEowx, MESRs+
DRRER T ORIBEDEVWHEEL TNDLEEZON
. BEITKFONOFEEE T2 I LBELTRE D DR
BB T D 0BER D OR RSO RELZ T
T, Fo, RESMD (0.42mm) LY RE< LD
FEHAMAEBPORKRERBIT/NS < bz, SSH
L WEK THRREDKE W EHELRE RN/ S L 72
OEEIIMEL 72D (i, 2002). —J5, SS IXIEAK
ElzhfE SN 7RifE 0.7 u m~1mm K O Y)'E &)
LHEEINDIZD, Wik ERERORE VMENE
END EMRIMEREHL b, LiehoT, SSiT
RREDRKEW (<Ilmm) WHEEICES EELZIT T
LHEEBEZBND., SS IIFXLET (St1) THRbLEL
20, HEBEO St2 TAKIZIET L=, @ st
£V st2 CEMNEFL, WEBNORKEZRLE.
A AHE T XTI A 255005 ORRKEIRICE
Fhb SS HEKBIZL - TEE ETFONZWE L
A SS OWMERX & 72 V55, St.1 75 St.2 [ITHTF
TOD SS DR IX, LEOKE WIS 72 & T I
TR~OIKE - HEL, 7o, WIN~bEE I
ETRBEND. —JF, BWEILOWVWTHH AEHKIC
E2%E EFICL o THOBEMBFEEINERN, ki
DR EX VIS DB L - THAWITER M2 S
NEAREENRDH D, T LT, St2 £ TS IXibk -
WL OIS, REKICE Yy aun—FRE
FWEWDO—MOH L2 D EMICEIRE ST &
DIRIE S N7z, St2 205 St13 12T CToM®WE L, B
FI Wi, INTU fHE 28030 THER L S0 2L
(*=0.74, P<0.01) OEFEAHR SN, St13 %
TITHADMAEE L0 (Fig. 7), HEAWIMIC
& DR Sy ORI TIX INTU (23 FIRTH S Z

EMREE T, St13 D SIS T TOBED
A, FINEIE OBEIAEE L TV D RN &
5. ZOXMTIEHRMEIE O X > TR EE
BEFIRIN & 720, B CTHEE b BEMAL LD o
BN I T b BN K 1P IR HERE T D& & R
EUERED, BEOLANRELEZEEZZLND

(Vigilar and Diplas, 1998). —7JC, St.16 DN T
SR AR DB - WENBHEIZAE L TV 5 %M
THoT-OBWENFZFIET LzmENE V.
St.16 ® EC fEIXBEAKEHT D St.19 12T <, R
KOBHOBERmNHEEIND. iz, St16IZBT D
SFPOM O % 4 POM EI& 13RI O MR & e LT H
BREIELS, WMEMEHOFENEBL T\ Z &
5, WY RO POM BB L TVWHEMTH D
ZLEDIRIBENTZ. Lo T, St16 DM T
IXIEAR OB L WRENAET, EEOWIMN T s TR
RAHKBEMIBESATWEZEEZONDS., FINE
FMMREFEL TS St17 UEICOWTIZWERKT
DEREMEA R L, BN T O i ik 5.INTU %
T T L. ZOfERN S AN L 0 - LM A
BEERTIZESE LWL ENRB SN, £,
P OB ILZ NE T O St.1 & i T D St.24 % B
DT I R 0 & <, BRIBTE 72 VB & W\ DS e
WINT. ZoORRIE, WNPBEER S OKRTICHE
HELTWbZLa2XRHTH1E569.

WINFiD SS WEIXZ D DOEBITH V235 b
A LMD KEEHERF L TEBY, DML DD E
IR TE R o7, ZOHMBAE LT, BHNER
NODWFOHFEDKENEZ HND. X AET
ZBRWTZFRDER D SS IR EE IR O AT S AR H S
LV IRVE A R LREBTEY 72 SS IR EE DFE WD R
. WEERITIE, REOBM ATV THiK
12X 5 Ewbdms, HEHE, BE LPARRKICETTE
DR EHERF S LD (Andrew, 1982). L7=28- C,
ARE XMW T H BN CERED D& E L
AT, FiOEs & 0 B INIT SS A& FE 2 HMICA -
FATREMERN m V. ZOBRBIZHOWTIE, KESMC
TR, WERMESDO T A —2—%FH L= Est
HEAITO L THAET DHELRH L.

A THD SL19 FFARME ITRARDIBREL A
LTz, BAROBEHFEX =M S 0 RN NSO
TR DML B K ST D MK A3 8 & Tz & HESR
SIha. £, ZOHEKBIZWINRY > RiZZ->T
BY, KEHOBAKIZIZFEAERALTIRWNWEZD
W LSS MEAE ITRWVKEETHERF STz, @
EOZEFREET—XIZL DL, RBEAMIIT 2015 £
10 HITIFFELTWD Z ERHERTE, Httom
SBZELEARGZEME LTHEELTWD Z &2
Hnkigoin.
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4.2 BARSTDODEMEH

Ik s> SFPOM @ §°C BTN 6 PN i3 T & 4
IZMEAZEE) L7z (Doi et al., 2008; Ock and Takemon,
2014). SFPOM IFEHEOEHHOIREHTH Y, %
MEOHFEYERELZRKMRL TS EEXLND. ]
JINZ BT 5 BN POM O RIEEENT O 7= D
RIEHE X, ¥ MAaH8Y (X707 b)), ¥
JH, FPOM, CPOM, M7 ENH W HH 5 (Doietal.,
2008; Lau et al., 2009; =#& &, 2013; Ock and Takemon,
2014) . A5 TId SFPOM @ §C 25 mE D §'°C
WICHARTHLIERWMEEZ R L8, (T35E % i
TRV > B R4 L 7= (Fig. 5). 1358725 SFPOM (2%
BN DML L CAEESHBE-OM (ki) o
AT T ERDZ LR D, RKEN TR E N
T8, IR~OAGFHENMEI SN D Z & T
BB OEFENE T S, 155 BHE b K o SFPOM 23
EESN R FmREERND . £, KR&E)INICiE
P LIS RE L TR Y, IR 23
MNA~DOEFEENRT WERE Th o 72720, EED
3R> FPOM OAEENHBI L Tz L S 5.
INHORMLEET D& T, 5B %E SFPOM O
EFEWE D DRI D 2 L N LMW L.
SFPOM @ 4 2 POM HI4 DK FiX, %A POM ®
YRR, HMERE K QDM E~DHIRIC L B & & b,
WM B D SFPOM S HHXFHIZEE M3 2 Z & T
WELTWD., I THwMIZES T 5 SFPOM H1 0
&5 POM HIAIE P AIEERWVEm -7 &
M5, Bt FIZEE> TH A POM 2SN F 72 1330 i (2 48
X3, MRAICEE FRREEYORBRREED &
V9 SFPOM OEINEARNAE LT EE 2 b5 (Fig.
6). BATNIZZ A POM HIEMEN o7 St.16 KLY
St23 OE LIZIEWMNA T > KRB, DT Kh
b ORIAKIZE > THREN S Z & T SFPOM F D
A LAPOMEIGIIE T LI HREND. ZOBRRIT,
ZHYINGL T > KD SFPOM H1 D §°C BTN § PN % il &
L, St.16 }TF St.23 ™ SFPOM D1 & = ZF i+
HZETHRIETEDIEA D, £z, HIIRINXHE K
0 ESRPIN X FIZ BN TH LA POM K FHENE M-
722 &b, MR DI/INT A —& —33 4 5 POM {&
TIZFEHELTWDZ EARBENT. —JF, HOHE
DF N POM E|E 1T 205 21.4km B T- St.18 1
BOTHHAAETHALIZIEEDL ST, X LDRE
NTFHBICETREEL WD EEZRLTWAS. L
DLRNE, St21 LA TIEZ 2 POM 14728 0.5 72
EEFTEKTTDIEND, WLEICBWTHRN T
sl & FRE D KYET SFPOM DERIZEb N & 7= &
EZ 5. St21 K0 TR CILRE OIEITIE N
<72 (Fig. 1), MR DR, HEFOMEEN

IR S > 72 LIRET 5 &, WD E D ¥ A POM
BN ST <720 £ 4 POM HIA KK
WTHERBR T DIRMIC R o2 EZBND. KRET
&, BN OFEE L EREEISG IR T ER LT E
1TV, WRESTEIR (AT R, R, BE%) 3R
Liginode. S#%IE, WEEIRE &b I IN o KES
MR CHREM s 2 B8 LM T X — % — (W
N, WINF M, BRE - HERER L) IT6EH
LT, WL 2Bk s07 4 Vv2 ) TikiEx
MRFEE L TV & 720,

5 FEOH

K )| Fifiic BT, WM 23 B R 4y D &/ -
BRIEALIC RIE TR 2500 L7z, 8L NP
WA U, R ERSMNX T &L 0 BB N X T LK
TLlZ &, WINEREOEWNEKE(ICET S
LTWAZLERHLMNERST. F72, SFPOM F D
& 5 POM B G 1T 2 I T L, W RAEmEIE 2 E
DRER LMoz, KR, RPN U T I O fE A3
PETHY, WINOFEENY LOFELE BRI T
Wz

R|ETIE, BNHEDO T A —F—L L THIN
O L HAMEIA LR Wb hrol., EDZE
HWEESHEGET — & 2FHT 5 Z & ThomM
HIE/NT A —Z—%RDODDIENARETHDTZD,
SBIIWNHFEOBRESL EE LT, WM OBREKY
AL DMEREZ REEL TWE 72\, E 72, @I o
RICE > THRERSDBET LW e A2 ER
B G/ C Z UiE, WJIAERE R O H T O RS O il
ZHIMETS LN TEDESS.

B

APFEOFEIEIZHT= 0, E 128 @A WA [EiE
B, RKENWREHFMEAS, KRENRKKRERFTAE
HHE D, W T ORI 1 3R S AR K B 2T
W ETEWE, Fio, RFREED HITH 70 L
WFZE (16H00400) 72 & QN FRAZRMFIE (A) (25241024)
DR ZEZ -, ZZICE#HOEERT 5.
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— 789 —



R, FERR W] SR FERT A #49B, pp. 677-690.

BRI TS (2002): 0 EE 3 ORI B AR 77 Rk & B i 1]
HECHET 5%, EARFRGHICE, (698), pp.
93-98.

Andrews, E. D. (1982): Bank stability and channel width
adjustment, East Fork River,
Resources Research, 18(4), pp. 1184-1192.

Box, J. B., and Mossa, J. (1999): Sediment, land use, and

freshwater mussels: prospects and problems. Journal of

Wyoming. Water

the North American Benthological Society, 18(1), pp.
99-117.

Davies-Colley, R. J., Hickey, C. W., Quinn, J. M., and
Ryan, P. A. (1992): Effects of clay discharges on
streams. Hydrobiologia, 248(3), pp. 215-234.

Denic, M., Geist, J. (2015); Linking stream sediment
deposition and aquatic habitat quality in pearl mussel
stream: implications for conservation, River research
and applications, 31 (8), pp. 943-952.

Doi, H., Chang, K. H., Ando, T., Imai, H., Nakano, S. L.,
Kajimoto, A., and Katano, 1. (2008): Drifting plankton
from a reservoir subsidize downstream food webs and
alter community structure. Oecologia, 156(2), pp.
363-371.

Fry, B (2006): Stable isotope ecology, Springer Verlag,
pp. 139-149.

Gaeuman, D. A., Schmidt, J. C., & Wilcock, P. R.
(2003): Evaluation of in - channel gravel storage with
morphology - based gravel budgets developed from
planimetric data. Journal of Geophysical Research:
Earth Surface, 108(F1).

Henly W. F., Patterson M. A., Neves R. J. and Lemly A.
D., (2000): Effects of sedimentation and turbidity on
lotic food web: a concise review for natural resource
managers. Rev. Fish. Sci. 8 (2), pp. 125-139.

Kaller M. D. and Hartman K. J. (2004): Evidence of a
threshold level of fine sediment accumulation for
altering  benthic
Hydrobiologia, 518, pp. 95-104.

Kemp, P., Sear D., Collins, A., Naden, P. and Jones I.
(2011): The impacts of fine sediment on riverine fish,
Hydrological Processes, 25, pp. 1800-1821.

Lau, D. C., Leung, K. M., and Dudgeon, D. (2009): Are

autochthonous

macroinvertebrate = communities,

foods  more  important  than
allochthonous resources to benthic consumers in

tropical headwater streams?. Journal of the North

American Benthological Society, 28(2), pp. 426-439.

Lea, D. M., and Legleiter, C. J. (2016): Mapping spatial
patterns of stream power and channel change along a
gravel-bed river in northern Yellowstone.
Geomorphology, 252, pp. 66-79.

Nobles, T., and Zhang, Y. (2011): Biodiversity loss in
freshwater mussels: importance, threats, and solutions,
Biodiversity Loss in a Changing Planet, pp. 137-162.

Ock, G., and Takemon, Y. (2014): Effect of reservoir -
derived plankton released from dams on particulate
organic matter composition in a tailwater river (Uji
River, Japan): source partitioning using stable isotopes
of carbon and nitrogen. Ecohydrology, 7(4), pp.
1172-1186.

Parnell A.C., Inger R., Bearhop S. and Jackson A. L.
(2010): Source partitioning using stable isotopes;
coping with too much variation. PLOS One, 5 (3),
e9672

Parkhill K.L., and Gulliver J.S. (2002): Effect of
inorganic
Hydrobiologia, 472, pp. 5-17.

Sheldon, A. L., and Oswood, M. W. (1977): Blackfly

(Diptera: Simuliidae) abundance in a lake outlet: test of

sediment on wholestream productivity,

a predictive model. Hydrobiologia, 56(2), pp. 113-120.

Vigilar Jr, G. G., and Diplas, P. (1998): Stable channels
with mobile bed: model verification and graphical
solution. Journal of Hydraulic Engineering, 124(11), pp.
1097-1108.

Wilcock, P. R., Kondolf, G. M., Matthews, W. V., and
Barta, A. F. (1996):
Maintenance Flows for a Large Gravel - Bed River.
Water Resources Research, 32(9), pp. 2911-2921.

Winggins G.B. (1996): Larvae of the North American
Caddisfly Genera
University of Toronto Press.

Wood, P. J., and Armitage, P. D. (1997): Biological

effects of fine sediment in the lotic environment.

Specification of Sediment

(Trichoptera), second edition.

Environmental management, 21(2), pp. 203-217.

Wood, P. J., & Armitage, P. D. (1999): Sediment
deposition in a small lowland stream—management
implications. River Research and Applications, 15(1-3),
pp.199-210

(MXZ¥EA : 20174£6R138)

— 790 —





