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W S5 FRIR AR OB FIZIEZ I EBERANDL 2D, KK E
ROKEEENEMAABEEMHE AT I 7 bk b L —H— & LTl T IR
EHELE, TOME, BIER T T2 b2 O50%08FE B EEIL19-154km,
A TIELb-2.2knE o, E-2NODO AT KK EMINHTE N FEZEL T
WD AREN T RAR TIZ Ko TWM AW LIFiRINICR T 56 T B s b
WA AT o, T ORKE, KE) O T B BE LK BRI, F 96110 )1 5E i
Wl e bR A O FEHEIWNEOREL EOMBEE2RLEZOT,
HBEBOMPES AWVIEEMMRKEEDOMIBERIEGL LD BN,

F—T— R FRORA Y, T BB, 8

1. FCL®HIC

PN Tk, @b, RMRAEHY, KEE,
BERAEMNENZENR T, HE, WHEOHE
ZROVBRLTWVWD EZEZOND, 2005,
Bk ¥ ¥ (Particulate organic matter,
POM) (X JII AR O = R L F —RE L THEHE
Thodrn, HRAZFHMOFI TIXAEEY R E
WoOANBHAMICEDEREAEZAEL, RIR
AP OMMKICKRERERLEZELCLTND, 2
DO, EEREL L TCoARRLTIHMRE
DI E LTHRIREWHY O AL ERFICHEH
LERTERNRS NATITLoILo2H D
(Webster and Meyer, 1997, HAT &, 2006),
ol 20, WIARER TE LR S T i m
TR EAREN LS I DM AMER Y
(Allochthonous POM) & /KA fli o ¥ FH 12 K&
S THAEINTBAEMSA Y (Autochthonous
POM) D% B RN EHEHICELLTND ET D
] 1 G #5E /K X #t (River Continuum Concept,

Vannote et al., 1980; Newbold et al., 1982),

RR A ORI L L CidfAEEHY N £

VTN T HAEREROR BRI E LT a AN
B O E RS E W E T D) A PE MR
(Riverine productivity model, Horp and
Delong, 2002)X°, {HJII AR O — & £ FEH X
KBERELTCOMETOHDINI TV TITEL
EERAFLTVWD O CRERIEMICIEMAEEGEYD
O FH RN E W & T DA E S E KR
(Revised
Moulton, 2006) Z2 ER|RENLTWVE, T
NOBMBED LW FRTIEARL, WO EEF
WX > CHELTIHERERD EBE XN
Van

ZOXSI, WMIERRANORREEY O
EBPEEICOVWTREERHIRET — <
MDEZ NN, FTHHENOG FRR A ED
(SPOM, Suspended POM) 2% & d < &\ o JE
BN LDNITEERHBE T H D (Paul and
Hall, 2002), & OB, FE, W&, #HE
REDEMEDEWICT X - T SPOM Ok T A
TR CTENL, ERHAFICED AR A
N7 MEFFMTS720ICh, 5V
DHLERRET VEWET D2 ETCHLHEMAT

riverine productivity model,
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b5,

L, RiIRA MY O F T B TR o
M2 BEREL T I, FESDMEK
BUI2ERBSCEMICLIEBR -BERL LY OB
BbHbBEboTWnbm®, TF LD HITHE
RROMPABRARTH D, £<IT, EFED
Wi, FHDEROmEN R Z(TLT
Ld R Cixe<, BallomERES
IR HTE A IS ©C ¥ 10— %% 100m O F — & —
TEELTWDZERmeNDs ootz
(Doi et al., 2007), L 7= - 7T, KiIKkAEHE
Yo N EEEEC B2 D R M o 8 & KR
THZ L, RANRERERNIRETVWEEZE XL
Wb, Bl xE, AN A LAl E O
BICEST DA < 35 72O O I BR B &
oG 2 EIC&ELSTEA Y, EHIT, Zh
LOMEINL, WHkoORE LW ERIZEWNT
WRIZCED L) RRBEO LB EDLS L WE
HWE T2 EBWMIRE F4AFE LWL
STEHEII L T—20EE % 52520
WMHEIND,

T ZTANIIE TR, IO #TE A iR T ORDR

AERYWOHRRICEZDEELEFTNDLDIT,

KBRS KESRENEM A TBTANOEE
WMEK CEEWMHR KO 7 brZ b L—
H— & U T N BE A HEE Lo, BE R W B K
WAL JIGER AR BMERH Y, WThd
UFRELITIEROHmMEL L TV DH,
W IS TUX RO BEDS =2 7 U — b T
BN MEDLRETWVOITK L, BiKDHERIT
AW CIMEN D2 WEHDZ /NI WVEED H
Do WIEN LW OWITIZIEE RS, =B
W LEZRIMMHBIEL R NT WD DT, KM
MWEETRATT 2 BRWM)NIZ T, RRA
BYAMIES NI WEEZLN DN, T
ROR A O EEZ BRI & N T KK &
TEEMICHE LI RED 200 B
Thd, TIT, KFRETIEH, Zhbo AT
KECTHZICHEE LR FERETMS
(2006) 3 F=iR I & AR EJICTHEE L 72 i T 5 A
EEEmL, WMIFEBOERLEBELEOBFR
oM LTz,

2. AEHMEBBAEE
W HEMEOEWNICEDERHFED DI,

HAHTTAZ RN D ANLKETH D EE W BK
D9 b, WEIGENR &K Sy M A G A kA

72 (Fig. 1), 7=, L OHER L 7= N HE
MWHEFE L, WIRM R ZEETITT 58 KW
DREFEELLTARE)NZ, S HICHRWMINTS
DARNE, WIRETFIZE > THINANBED LE
oK LB ABH LEEEEZ L OFRI/IN 2%
NERLBERRICERAL (Fig. 1),

2.1 mETEE MR K

TR TN O EE B W B K S X R E S & K
S ENH Y (Fig. 1), EARMK, % EMHK,
EEMEREHKOEBIZB W TEE A SS 4 M
S TCTW5, BBJIER L, BN H - TH 14km
ODEINHY, HBR-HEDEOXE (K 3km)
EEEIR, TRRUANIEIHKKEE L T TFL
(Photo 1), IREK O BYFKEA % & CTFIh
J~FEH LT 2, BB JIEER LR W T
TARTCEZHEEYVD a7 U — FAKBIZR ST
WoHR, MEEFELOIRIIECOXRMIZ A
FEAHOBEmE T, WRICITBOENSHERE L, K
M BEEL TWVWD,

WolE D, BAKRSBIZ, EEFELEFROE
ERT, RENICEETIA~BRT 55 5kn
DESOMRAKKTHL, MEFILLEFOE
FTCICEFZmEREYOEVWa s ) — FAKEK
M2AH 208, FHEOBEBEITINESD, F],
BEIE OBV AKE & 722> Tw5b (Photo 1),
AR TIX, WMTRRAEDORER T L L
T, MR I E T o B IS XK A bR 72 B KBS X
WE Ty, BAKSMICEH 5-6 rFTEETNE
NE|E L& (Fig. 1),

2.2 FHRMNMERZEN
FIRNIFFEAL TIC L » THIM AL LA
oK LB BEH LW ENAES L TV D
JIT&H Y (Photo2) , FEXJ IR A KL% 1/1151,
kB O KEIEIZ 100m»n s 120mFEE TdH
5, AAESELREMIZ, KM L2ETNHLZ
JIE £ To 16km & L 7= (Fig. 1), I8
JI 38 EB P B o 1 2 B 0 i A 7K B3 A it & 1S
HEBEL TWER, Fothow Il A &ILFE
JIFTJIE I B E 5 2 513 ERE 0 O
A

AR, R A B O kL £ 2t py /b & <
S A M D 20k HS AT T A B2 BT
e TWmIC KB &S, &I TR T
lkm BEORE I OWBMMBREEL TV DT
& % (Photo 2), itk @ ¥ K A B IX
1/926, Tk O FEBW KA/ IX 1/1130 Th
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FEL TWD (LA, 2006),
0¥, Table 1 121X, 4 D DA XL E O
%

MR, FKEFIZ BT 5 KR, i, it &,
BEROVPHHEZRL TV D,

, K B o b T o0 K TR X 20~ 50m R
T 4k T oo K i iE 1E 200~ 300m FEE T H
o MAEXNGXMIZELUY AE F2L ZJIE
WMETOD 47km & L7z (Fig. 1), ¥ 2 EH F2 b
26km Hu R FE T O b O R R AR AR

)

O

Uji River
(A

BS5 "
h SosuiBunsen Canal

3 3]",354 (BROK 3 48)

\
10&53
058852

KS4

KamoGawa Canal

(B NIE )

=== Underground channel Kizu River

s Open channel (K2

—
ML L (47km)

The Number under sites means a distance from confluence point

The Number under sites means a distance from the upmost site

Fig. 1 Map of Study areas and SPOM sampling sites in Kyoto. Left: two artificial canals
directly connected from the lake Biwa. Right: two river channels with dam reservoirs in

upstream
Table 1 Hydro-morphologic properties of four channels under normal flow conditions.
No. of Width Depth Velocity Discharge Hydraulic
Target channels . s )
sites (m) (m) (m/s) (m*°/s) radius(m)
Deep Canal 7 14.93 1.77 0.52 10.71 1.42
(Kamogawa C.) (£3.05) (£0.63) (£0.38) (£2.78) (+£0.81)
Shallow Canal 5 3.40 0.25 0.41 0.27 0.18
(SosuiBunsen C.) (+£0.89) (£0.24) (£0.13) (£0.13) (£0.12)
Deep River
- 6 99.80 2.07 0.90 130.00 1.34
(Uji R.)
Shallow River
. 9 164.58 0.50 1.32 33.60 0.48
(Kizu R.)

*Values of canals were the averages(£SD) of all sites, while those of rivers were measured at

the representative cross section.
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Sosuibunsen Canal (left).
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Photo 1 Representative channel landscapes in Kamogawa Canal (right) and

i o g

TR FEARET
ISRY BN ATHE

KRB ASE |

Photo 2 Differences in channel morphology between Uji River(upper) and Kizu

River (lower) near confluence point.

2.3 BAAE

i FRCRE Y O RE T, TS (2006) &
FEkOWR PR IREBERER R > M (R
30cm, A v a4 X 100pm)Z W=, =
DFy bEFJIOFHAKFIZWD TEIE L TR
TEBYZ L 7~ (Photo 3), v 7 U 7
Z2-3mME L, Xy PAZEE LI
KEZHEETIEDIC, BRTICR Y FHIC
MANT D5 O FEiE % 7 v <=7 Ay
(CR-7, 22 #H)ZHWTHIE LR, £,
MER O X S —F7T 7 2R LIC WHEE
TIEARARTFY TEARKLTRILL Ay a4 X
26umdDFry hEHWTIHE®REZ L=, & BT,
R~V UEKE 2% D X OICREMLT

RBRECRLBOVMREL I,

e SE T T 2007 4E 7 H 16 B & 10 H 9
HOCEHRENSE 10.71In’/s & 12.21n°/s), B
AKAABIZTA 24 B L 10 A 10 B CEH5 37 & 2
£ 0.27m%/s & 0.40m*/s) 24 2 B ZEfE L 72,
Table 2-3 21X, FAFANWIENRZ2 5 O
FEAKSHRICBIT 2MERROBRRESGEZ 7T,
ARENEFENOT — X THM S (2006) DT
— 2 FMM L, KFFEDO— L L T, 2008
1A 27T HE 28 BIZIXFTIRIIT, £72 2008
£ A4H 4R LS5 PBIZIIAEIT, TAZENF
Kk O T A F TR E R ALK L o AT o OB &
BELEDN, ZOLICOWVWTIHHESHT BT
b, KRREBIZEZEDR Lo,
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Photo 3

Table 2 Hydrologic and morphologic properties

of the Kamogawa Canal under normal flow
conditions on 16" July 2007.

Flow welocity meter

~ -SPOM Sampler

Scene of SPOM sampling using POM net in running waters taken in Uji River

Table 3 Hydrologic and morphologic properties

of the Sosuibunsen Canal under normal flow
conditions on 24" July 2007

Distance | Width Depth | Velocity |Discharge|Hydraulic Distance | Width | Depth | Velocity [Discharge[Hydraulic
(km) (m) (m) (m/s) (m®/s) |radius(m) (km) (m) (m) (m/s) (m®/s) |radius(m)
KS1 0.00 |[18.50| 2.20 0.25 10.18 1.78 BS1 0.00 1.80 | 0.73 0.30 0.39 0.40
KS2 0.60 |[18.00| 2.30 0.25 10.35 1.83 BS2 0.62 4.50 | 0.20 0.51 0.46 0.18
KS3 0.95 |[18.00| 2.70 0.19 9.23 2.08 BS3 1.97 3.80 | 0.20 0.33 0.25 0.18
KS4 5.22 |13.00| 1.00 1.30 16.90 0.87 BS4 3.27 3.30 | 0.10 0.35 0.11 0.09
KS5 6.80 |12.00| 1.50 0.55 9.90 1.20 BS5 4.49 3.50 | 0.10 0.62 0.22 0.09
KS6 9.15 |12.40| 1.40 0.54 9.37 1.14 S %) 3.38 | 0.27 0.42 0.29 0.19
KS7 10.10 |12.60| 1.30 0.55 9.01 1.08
RE) 14.93 | 1.77 0.52 10.71 1.42
Table 4 Classification of suspended FPOM and identification of lake originated plankton
: Lake : Lake
Category Genus Species —— Category Genus Species origin
FrUKRZR Detritus - 30 5 25 V) 7 RIE | Micrasterisas mahabuleshwarensis 0
Mk Plant Tissues - 4T K= LR|Oedogonium sp X
KEBIRA Insect Tissue - g /N> ¥ Y+ |&|Pandorina morum o]
BWMT S0 b @k zooplankton skin - NI T A T R M ILRE|Pedisastrum boryanum [e)
5k 1 Mineral Particles - ‘\“ A5 4T R bV LRB|Pedisastrum duplex 0
7+ X+ &|Anabaena macrospora (6] NS T 1T R NIV LR| Pedisastrum simplex o]
= 7 +~F &|Anabaena spiroides 0] = 7L # )+ &|Pleodorina californica 0
(Cyanobacte| I~ 7 + 27 = ) 7|&| Gomphosphaeria lacustris 0] ,\\ t F+ 7R L RAE|Scenedesmus opoliensis 0
ria, X ) REXRT 1 T E|Merismopedia elegans o = 27 = 0% 2 F RE|Sphaerocystis schroeteri 6]
Cyanophyce 32 0% 25 « 2&|Microcystis sp o] E’ AR DAy LR|Spondylosium moniliforme o)
ae) + > % v ) TI&|Oscillatoria kawamurae X % 2897 A b IVLRE|Stawrastium arctiscon [0)
7 0= F = 7 &| Woronichinia naegelianum o] 2 28 F R b IVLR|Staurastrum dorsidentiferum (0]
T h > b7 2@|Acanthocecras zachariasi o] S] 7 7 2R 5 @|Tetraspora lacustris 0]
i 727 A x5 R|Asterionella formosa (] || RNA 2 28| Volvox aureus. 0
s 797 3t A 7 &|Aulacoseria ambigue o BB LY E|Arcella sp X
:‘,r . 795 3t 415 @|Auvlacoseria granulata 0 @ (I;rotoz o) >R H ) | Difflugia sp 0
N (D‘Iitﬁ 3 v 23R A X&|Cocconesis placentula X N ~ 02ahn<Y) &|Euglwha sp X
j Baci‘lé\iacr)\gléhy * >~ 5B |Cymbella sp X Ni > K7 L Bl Brachionus sp 0
v ceae) 7 5 ¥ ) 7&|Fragilaria crotonensis [e] :" /NF E 7 LB Collotheca mutabillis o]
) X 8> 7 &|Melosira varians X N Hh A/ A9 T T bR | Keratella cochlearis [¢]
2 Nz A9 &l Pinnuiaria sp X z T L H A/ AT I LB Keratella quardrata [0)
g 21 L5 &l Sunrena sp X L (Eurotatorea) S X R LB Lecane sp [e)
g S~ + ¥ 58| Symedra sp 0 oy T+ 57 L &|Monostyla sp 0
3 77 F 9 L&\ Ceratium _hirundinella (0] 13 N2 F 7 LB Polvarthra vulgaris [0)
= kS 0 EF 2&| Tracelomonas hispida (0] ; * X 37 48| Trichocerca sp. (0]
7 14 EIT x 3y o 2| Dimomhococcus lunatus o g’ /v 2 2> aA@|Bosmina longirostris 0]
I L L5 &|Ermerella bomnheimlensis (0] = 3 v > aA&|Daphinia sp [0)
1— F Y+ &|Eudoma elegans (o) h A 7 2 38| COPEPODA X
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2.4 EREZRNOLWAE

EWM L7 TR REIIHFRAESEIZRGmY,
Ay a4 X Inm OF TIEIEL T 1lmm LA
T ORI A Y (FPOM: Fine POM) % 47
Lz, DI, PEAMEE (X400, X100 O fFR)
EFHWTT MU Z 2, WA, KAR R
S, 7o 7 PICHESDTLE,. 2D L,
T ROV T, K% (1984), K -
m s (1991), HH (2002), —#f - & 4k (2005)
ZFRAWT, BEELZIZBOLNALVETHEL -,
ZTOLET, SHRMBEHRKRTT T b e
JIH R A BB AR ZRE R E L oKl
ZAT72 o 72 (Table 4), = OB, FEEWRL
BEHEE L ¥ —THEHREINTHIEE
W s b o WO KRS R
(http://www. lberi. jp/asp/bkkc/plankton/b
kkcPlanktonKekkaJoken. asp) & &2 L 7=,
B, SEMAHOES LA L HAMED X
B O AR 2T OV TIE, B RS R AR B
vt F—0—WHRKICTH RV WE, S
Zry7 O THRBEED DT, FHA
nolFEohnlE7T Iy bR ELRLSED
500 fE o AH AL, FERE L IIMEEEERE, FHEK
L, BoBEHEOBEKEEEG L RO,

3. #R

3.1 MTHREAKYMOMERDRELL
HEEW G K DM D OUC R I E T THE X
AT BEORLIR A B ¥ O LR IE Table 4 ® X 9 I
BEENTE, WTROKK TS & A
MKGL & SB)ICHB LTI 7 brofl
M hBEBORMERLE, T ADFHERIC
FnwIFnbELSEEIARMOE®EIE TH D
Aulacoseria granulate T, %K &5 Ff 3Ok IR BE
k@ ¥ #¥H < H 5 Woronichinia naegelianum

Thot, TEEBEWMEAMECTHL D
Pedisastrum biwae & % < #3 S 11 7= (Photo
4)0

WolES, 10 HoMEMBKIZTTALIENT
AR A K& A Lz, WIER OE SRR

WA R B O kR
Dimorphocossus  Lunatus,

/¥ Aulacoseria granulate T,
¥ T » 2
Spondylosium moniliforme,
naegelianum (B Pa¥H) O INEIZ £ < HEBL L 7=
(Fig.2), ZTHITK LT, BiAKoHoOELME
/%, Dimorphocossus Lunatus T&® Y, KW T
Spondylosium

Woronichinia

moniliforme woronichinia
naegelianum, Aulacoseria granulate DJEIZ %
o7 (Fig. 2),

Wiz, BEWMREREMERE 2 —THHE
FAEINTVWLEEM S 7 b ofEM
REBEZZBLCLC,EEWHEKTZ 7 b
POEDLEEEMGHER L, EORR,
LK Sy Ak EBJIER O W F i W T b ik bk
MMM EM R O FRRA B P I ITEE M
kDT MR ENTERDMNoTZ, WD
THOKETE, BEITHRAATIZEEEY
Mko7Z7 7 broflERnEd L, WED
fPaEBENEMUIZ, & I, BAKD B O BS4
AH Rl T, BEEW CCEEEL 2N
Cymbella sp, Melosira varians, Pinnularia sp,
Surirellasp ® Xk 5 @R % < BElb i (Fig.
2)y TNHIFHAKDKBENTEESINT EF
bbb,

Fig. 2 DR 56, MERMICK > THAM
BICZERN DL D00, WFAORKRBIZL T
WA EMBBRD T T 7 b oBEE B
THEMPABO LN, 2L, TAEL 10A
DNTRICBWTHEKSHROWBADEN, B
JIGER DR D RBIZHE X THRBRIZKE o T,
CHITHAERHNCL 2@ MEECHRELERZOR
R b, WAKEONRESHEOE WO EE
BREVWZEEZERLTND,

Fig. 31X, 1M 5 (2006) 2%, KR &F
WBWINTAREEFREKEDO FEIZL > THAEL LK
RERLTWD, 4 HEE B BK O f L
RTBWEnMBEmkRTZ 27 FrroBE
W, MJER TIEH 70%, B K 5% TIEH
80% CTh o, Zhbik, AEJIDOK 10%,
FHINOK 20% I X TE b THWET
H o,
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(c)

Photo 4 Optical microscopic images of suspended FPOM: (a)An example for the mixture of FPOM
image(x100). (b)The lake originated Plankton; from left-up to clockwise Aulacoseria granulata,
Woronichinia naegelianum, Ceratium hirundinella, Spondylosium moniliforme, Pediastrum simplex,
Volvox aureus, Dimorphococcus lunatus, Keratella cochlearis, Keratella quardrata (x400). (c)The
Instream originated algae; from left-up to clockwise Cymbella sp., Surirella sp., Melosira varians,
COPEPODA Oedogonium sp., Arcella sp.(x400).

100% 100% E ECymbella sp
BPinnularia sp
90% [ oo% Dootitus
80% 80%
70% [ 70%
60% 60%
50% [ 50%
40% T 0%
30% 304 OStaurestum 5o
OPedisastrum sp
20% f 20% aw
10% [ 10% oF:
W Sphaerocystis schroeteri
0% 0%
KG1  KG2 KG3 KG4 KG5 KG6  KGT7 set s82 s83 sB4 s85 Fletherake eriein plankton
(a) Kamogawa Canal on 16th Jul (b) SosuiBunsen Canal 24tk Jul
100% Elother river origin plankton
BlArcella sp
90% EMelosira varians
80% ODetritus
EPlant Tissues
70% Oinsect Tissue
60% Ozoo plankton i& &
BMineral particle
50% BWoronichinia naegelianum
40% DAnabaena sp
OMicrocystis sp
30% MAulacoseria granulata
20% OStaurastum sp
WDimorphocossus lunatus
10% OSpondylosium moniliforme
0% MKeratella

Bother lake origin plankton

BS1 BS2 BS2.5 BS3 BS4 BSS

(c) Kamogawa Canal on 9th Oct (d) SosuiBunsen Canal on 10tk Oct

Fig. 2 Longitudinal patterns of SPOM composition under normal flow in the lake
Biwa Canals: Kamogawa Canal (a) and (c), and SosuiBunsen (b) and (d). The lower
part of inner line in each figure corresponds to the fraction of the lake originated
plankton
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40%
30% —
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10% -
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(a) Kizu River.

Fig. 3 Longitudinal changes

g

g

=

in SPOM composition

B 8288888

st1 st2 st3 st4 st st

(b) Uji River.

under normal flow

conditions in the Uji River and the Kizu River (Takemon et al., 2006). The
lower part of inner line in each figure corresponds to the fraction of the lake

originated plankton.

CORMEE, BEEWMEAKOSES, EEWM
LEBCHAE CEESRN - TEY, FK
REICIZRMIBE A O OFMB R Vnd B XL
o5, ZHhiZH LT, FRINOoBEICIE, X
TS AE THWBINOWETEII)NN L OHK
WK THitE SN D/ R, BEEM b ko~
Sy b rEERBALT L OICMAT, K7
WY AP COWBERMBPENTEODIZT T 7
M OHEIIZEDIZSWZ EHHEFLTND
NH Ly, FEE, K7L LAE TR X
DY, BEOKRKAKDOFNEL OWMEE KT
FJrvI hrEGALTWEZ ELLBDINLD
ZENFEBEND, T2, Ad)IITIX, &L
A AHE T TERICY SO0 ARKENNARN N
AWMTHED, HROPENKRTVWEEZEZL
nb,

3.2 MTHREHRYWORTERMMET

(1) EBEHAREISVI bR THEEE
i

M 138 3T & B K 45 B4 B 1T D B T ORIk A
Yo FTIEMAEHET 27201, Fig. 20
T—Z D5 B iR (KSL & BSH 2R
ZMBHEED T T T P rDEIESE 100%E
LT, F#HAMAETCORBTHMBHED T
Ty hURBAOTLIEAEERMBEREE L THE
ML, £72, HEEHE oL dEE2ZFMHL
TH B S 50% 90% ICIEET 2 B A
EHE LTz, TOBE, WMBRKEZIK TS 577
Y RO L EEWHBHRKROREERE LT,

7 H IZ 1% Aulacoseria granulate, Anabaena

sp., Woronichinia naegelianum %, 10 H 2% &
bz
moniliforme % 0 X 7=,

THFEOMRE, WIIEN Tk Aulacoseria
granulate RIFEFICEWHEE TH - 7D
xt L T, Anabaena sp. & Woronichinia
naegelianum /X L de 89 B < K9 L, 50%J#E B
Bt 1 = L2 3 68. 2km, 4. 2km, 3. 4km T& - 7=,
W IE D, K 4y R TR R I E R R T A
VIR R 2 R L,
Anabaena sp., Woronichinia naegelianum @ 90%
JRE BB IX 2 L F 5. Okm, 1.6km, 6.0km T
»ofc (Fig. 4), 10 A b R, )0 T
TlX Aulacoseria granulate DK\ H$E R
ZoR LIooZxt LT, BiAKSHETIETIZE N
L &~k L 7=, £ 7 Dimorphocossus lunatus
<> Spondylosium moniliforme % @& W 2 3K %
R~ L7 (Fig. 5),

Dimorphocossus lunatus & Spondylosium

Aulacoseria granulate,

(2) BEHBRKERZEN - FHNOFKTEBE
D &

e IS8 R 72 & ONIC B K 49 BRI B 1 2 B
k7707 hroGetHBLRE W TS
DOEBRIZHONT, HEERERE L TR/DH
FECTRODEEMBREM N2, Thbig,
e (2006) 23ARENRLFIR)IIZIB W TIH
ok THemEmBREIE L
(Fig. 6), Z O/EF, WIEWMNIZFHRIILDY
HLILIZTT 7 b rEMELICS WTET
HY, BiARKSBMIIRKEINELVE LI BIZT T
VI RN EMBLOTWVWHIETH L Z & BR
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/3

SN, £Z T,

TS @ IE B B A

YO T BB E K RS —FE L,

DU T

FHHNZBIT D 50%HAEEE AR & TUT 90% & AREN, FIHENONE T, BJIET R R bR WD
REMARDLEZA, WRBBXRTZ 27 b EMoyinodz (Table 5),
100% It onm
? > . ® § o 4 y =1.3801€%%
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0% ‘To--~  R=0.7505 0%
0 10 15 20 25 o 5 X . 20 25
Channel distance from the upmost site (km) Channel distance from the upmost site (km)
WS 11 5 Ja 8FE BE BE (km) B 7K 47 # FE BE B (km)
VoK FE ] " Tk FE 0 g
iRk 50% 90% o 4 fH 50% 90%
Aulacoseria granulate 68. 2 259.8 Aulacoseria granulate 1.9 5.0
Anabaena sp 4.2 19. 6 Anabaena sp - 1.6
Woronichinia naegelianum 3. 4 12.7 Woronichinia naegelianum 0.4 6.0

Residual ratio of lake originated plankton fraction (%)

Fig. 4 Longitudinal changes in the lake originated plankters fraction (f_) of indicator species
in the lake Biwa Canal on July 2007. Left: Kamogawa Canal, Right: Sosuibunsen Canal.
Lower tables show the estimated 50% and 90% transport distance by calculated as the
distance where the ratio of f_ decreased to exactly 50% and 10% comparing with that of the

upmost site, respectively.

100% 100% W,
90% g .
J N R %
5 = 0.783¢ 40
- 2 T fecmom,
60% a ] pondvlosium moniliform y = 0.95886 0™
2 R?=0.9771
50% E
. 2 y=1.3647¢ 07
200 ¥ = 0.8675¢ 00" e R? = 0.9655
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a0% — 1 0526705550 5
D Brooreaate e "o
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y =0.808e E
10% R’ = 0.0995 &
0% 0%
- R o 15 2 s 0 5 10 15 20 25
Channel distance from the upmost site (km) Channel distance from the upmost site (km)
W 11 58 JoT FE BE B (km) B K 4y # 9FE BE B (km)
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5 15 fE ’ ' 6 fF 1 ' ’
Aulacoseria granulate 153. 1 600. 1 Aulacoseria granulate 0.4 5.1
Dimorphocossus lunatus 13.3 42.1 Dimorphocossus lunatus 1.7 6.0
Spondylosium moniliforme - - Spondylosium moniliforme 1.3 3.5

Fig. 5 Longitudinal changes in the lake originated plankters fraction(f_) of indicator species
in the lake Biwa Canal on Oct 2007. Left: Kamogawa Canal, Right: Sosuibunsen Canal.
Lower tables show the estimated 50% and 90% transport distance by calculated as the

distance where the ratio of f_ decreased to exactly 50% and 10% comparing with that of the

upmost site, respectively.
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Fig. 6 Comparison of longitudinal changes in the lake originated

plankton fraction in four channels.

Table 5 Comparison of FPOM transport distance of target channels under normal flow

conditions. 1% and 2" corresponds to the filed survey July and Oct 2007, respectively.

Kamogawa | Kamogawa |Sosuibunsen|Sosuibunsen| ) o
Kizu River | Uji River
Canal 1°* | Canal 2"* | Canal 1°* | Canal 2"
Estimated 50%
transport distance 19.1 km 154.9 km 2.2 km 1.5 km 3.1 km 9.8 km
Estimated 90%
transport distance 70.3 km 529.1 km 6.5 km 4.8 km 10.1 km 30.5 km
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Georgian,
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Fig. 7 Comparison of FPOM trapping efficiency
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Fig. 8 Comparison of hydraulic radius in each
channel. The Range of hydraulic radius in the
Kizu River, the Sosuibensen Canal and the
Kamogawa Canal shows comparatively smaller
than the Uji River. Hydraulic radius in Uji River
increased with channel distance due to riverbed
degradation.
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Fig. 9 Relationship between transport distance
of FPOM and hydraulic radius
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Relation of Channel Morphology to FPOM Transport Distance in Tailwater

Giyoung OCK™* and Yasuhiro TAKEMON
* Graduate School of Engineering, Kyoto University

Synopsis

This study aims to show the relations of channel morphology to trapping efficiency of
suspended FPOM(fine particulate organic matter) using lake originated plankters as FPOM
tracers. We estimated the transport distance of suspended FPOM by calculation of the
decreasing ratio of the lake originated plankters with channel distance. Study sites were
established in two artificial canals and two natural rivers with different channel morphology
below the Lake Biwa and dam reservoirs. Since the estimated FPOM transport distance had a
positive correlation with the hydraulic radius of each channel, increasing complexity of

channel morphology with wide and shallow cross section will increase the FPOM trapping
efficiency.

Keywords: Fine particulate organic matter, Transport distance, Channel morphology
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