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A Comparative Study on Suspended Sediment Discharge of Rivers
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The mechanism on suspended sediment discharge in rivers generated from snowmelt or
glacier-melt is examined by comparing common features of hydrology and suspended sediment.
The sediment discharge from snowmlet and glcaier-melt was observed in 1993 in Ikushunbetsu
River (43°14’N, 142°00’E), Hokkaido and Peyto Creek (51°43.5’N, 116°31'W), Alberta, Canada,
respectively. In Ikushunbetsu River, water discharge (Q) and suspended sediment concentration
(SSC) of water temporarily varied in phase, while in Peyto Creek, they were in phase, or Q
preceded SSC by 2 hrs or less. The suspended sediment commonly consists of more than 90 wt.%
silt and clay (grain diameter, d <62.5 gm), thus being transported as washload. Significant
correlation (» =0.968) between Q and SSC in Ikushunbetsu River means that the sediment yielded
on the lateral slope is eroded by the shear force of river flow, and that the lateral shear stress (N/
m?) is proportional to the eroded sediment mass (kg/m?+s). Regression lines between Q and SSC
have the same slope between the two rivers ; the suspended sediment in Peyto Creek, mostly
supplied through the subglacial channel, probably originates in the ground moraine of the Peyto
Glacier, which could be proportionally eroded by the flow shear of glacial meltwater.
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(4ndb, 1994). b, KA D 3 (LIETIR T, KEFERIZEED { morained: gk & 3z, EZFiC
IZKTTRIRD S 2R RAET S, oL &, POBEL SHUAIYE I3 KRR KEG T Jiic #E5& L outwash
plainz2 7 5 45, Mzt (M~ b kL) % idwashload s L TR & i T~
RENE, bW oREIER, FIKTREBICHVWEEINS T F - €1 —(ground
moraine) & #2 515 (Sugden and John, 1977), L& L, KE T Z D5ATRER KT AR L%
KOBENPZ DN TARHDEN S, ZOMHEEEIZIZEALHLPIREN TV,

Z DRFFE TN OB ELTRBIC W, LEEOBEMc BT 220t RT 22 i
kT, HFF - Trx—2 Mok FEEIC BT 2 EEORMKIHRBOFKEELZALPICTIZ L
ZEHBEL T35, BikEWHER OB & L T, Chikita(1993) »BEICHE L T 555, Fafgadl
(1995) 12 & » TEEHNMN O LW HHEHEFERIICH LI IR, 22 TR, =4 M= TELH
2RBRT—2 23 LICHEN OB S L) EEMICHEL, 2087 3 EBRICOW-TER
35,

II. fiEe L UBRFE

IR Foik JEHEE - ) TR (bR 437147, FRR 142°00°) & A F 54 P )R (b 51°43.
5, B 116°31) TH N, "WIEWHEBOBAIL, FNFN1993 G4 AOMEE 199347 ~8H
DIRFRRIC ER L 72 (Fig. 1+ Fig. 2). %8, 8F/MNBE ToOMBIERIZ 37.5 km?, 24 F—JI|
ABETOWBEMIZ 45.0km? T, =4 b —=)FED 29% i3 KAE (4 }—KFo & 77 7KK TH
5, MEJNNAEDOTRICIIERSZ LM, 24 F—IBEOTRICIZ=AL F —#IHFLET 5. HaEE
BE LT, 8B DOWATRAEIE VI3 B O Rl 2 gorgeHE (HERHE 36~54°) PRZEL TW A,
B, W OFBME 3 EICHEEOMRE T, BEI»PERAERODS - S - BIKE - BHE,
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Fig.1. Locations of Ikushunbetsu River, Hokkaido and observation
sites.
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Fig.2. Locations of Peyto Creek, Alberta, Canada and
observation sites
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BEANN TIRASTREER (R - MR, BE TN - ZEWEEE (SSC) - KIBEMDMEE
BRZB I -7, F2BELERT, AEAE Dgorgeftm Fifp LB E L THAT 2800 DMHER
N5 b, MEBAKDLDIZOWTEDOKIBEZERIEL 2. ~4 } =) T3, outwash plain ki
ABTHN DKAL - SSC, outwash plain T Hg (4 F—#HD=AMN 70> }) fHEDBLSTHEIIK
2, Brii{ TRASEX (RIA-FiR) OEKEBREZERL . o8, KIAZERZREINITIENR
KALEE (RSB, £0.9cm), A F—)ITix7vu—R2RAT 4 —7> A5k (B, +1cm) 2w,

TWINREORRTIL, KOr—FEAR SEI, MHBIREr=0.993; <4 F—JIl, r=0.988) %
YRR L KALEESR & ) Red 7. £ 20IKNSSCi3, BBIRAKER (ISCOY > 77 —) 2 & » T 2~6 KBl
SEICHEAKERELL, 0.45~1.0umRA v 2D 7 4 VI —TRE| HBBREBRBRL TRD2Z, =D
&, FRE1 ERKIC L BSSCENZEHEME Y #4E L C, Kitdepth integrated samplers° 277 -
F2—7IC & - TIZLE OKE ~90%KER) D EFRAK 24TV, ZNSSCE 1 AFRAKNSSC & NHAHEY

(r=0.90~0.92) &5, 13iZLBSSCOHERTT— & 2 BB KD 72,
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1. WHHORRAZEL

Fig. 31z, $#HEINNICHOWT 19934 4 A 16~29 HRICB 2 AS THME - Fik, BETHM)| DR
£-KiE-SSC, B L UBHERICA & Lzt (waterfall) DKENBRHFEE 2R, M L850
Ze kI I HiE ESSCIZIZITRMIARTHZEBI L, EH 20 B (Kb v-HE) Bz 2 s BKky3in
2. fBL, 4H18H, 4H25 BB L4 A28 Hnk J iz, 20 B & BRI BN CHERRD D B B4,
BIEHRHO LI GEDRABMRHAEL 2202 0RAEIZELE NS, L2 L, 20384 L SSCIEiR
BN L—BL2E#H 2R, BEICLIBMBZIEFEEBARZRTEEZ LN, ZoREEY 7D
SEFMIEILIE, MEREMBANEE - HIBFOWEEEIC & 2888 & MERAZOT TR
2k > CHMHENS (H2iE, Nomura, 1994). ZNSSCE HEE »—FH L -0 mBRIE, MEKRD
TEDL DR AMN & ERO LB AR & DI L 5D F2EBBRAR D 3o 2 & 2B 5 (4t
1995 ; Chikita, 1996). %3, 4 A 23 H 20 B, Z OBEHMORAME (R, 22.4m%/s; SSC,
2170 mg/1) %kl 7z, ZHIBHBEEP L OBEMKHITBELX 720 TH 5.

FNAKER—RICESFICERING L& s B2, £F, 1983) 2%, HWEFKBNEKXIT
Ba/AKEBEL DB EFERNLS, I, BMERIBMELLOFRBIEEFL IR L 2EKT S,
Fig. 41324 }—Jilic B 5 199347 H 24 H~ 8 B 6 BEDAMTOWE - SSC, BETHKIR, B
L UBEME TOSREBNERIZRT. &8, MBRMEHONFHTHETET, ZD72HH 40 kmig
BHEICH B4 — X THORBESFEL S EIC L2,

~A4 = DBE, KE £ SSCRRBZIIC G LI HES 2 =305, REOBKKMIZ4E
H 15 B ~18 T, SSCORB A & A F 2213 2N L0 1 ~ 2BRET L (BN LD ETH 5. 8

20

10

Temperature (*C)

Water Discharge (m® s7!)
s
Suspended Sediment Concentration (mg I')

Rainfall (mm)

April 1993

Fig. 3. Temporal variations of water discharge, water temperature and
suspended sediment concentration at site B, air temperature and
rainfall at site A and water temperature of overland flow (waterfall)
at upstream of site B, Ikushunbetsu River for April 16—29, 1993
(Chikita, 1995), Vertical short lines above the water discharge indicate
the time of 20 : 00.
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Fig. 4. Temporal variations of water discharge and suspended sediment
concentration (SSC) at site A, water temperature at site B, and air
temperature near site B, Peyto Creek for July 24-August 6, 1993. The
rainfall values come from the records at the Weather Station of Lake
Louise, Alberta Canada.

A5 H 21 BeEIcIE, AIEBRIPRANSSC 5500 mg/l (i, 14.4m?/s) #EC&kL25%, Zii3[EH
DEOKFHICHER (4.2mm) IC k2 HHrEL 22 Eicd B, 72, BEINICHRD 2 HEICH
THSSCHEE ZFDEBIIAE (, ZNRFEWEOEKE (sediment availability) 3 +4 720 B E&
ENIWHEEYANLELRBICHDEZ 28K T 5,

2. TRRHOFEE
Fig. 513, Adt2%8HFIC B Tl DFEWHEIC D EREST L 2R (RERES ) % HEERHK

Ltie7ay P L2y TH 5 (Chikita et al,, 1993). W 0 REdE I, iz 0 wt.%BL EA L |-

Rt hreE, d<62.5umF /2T >4.0 1L, d=—lomd@X1073) L&D, SSCH %7 HNRK
[ZEW ERES (B2 AN P EGER (ZNZNER R CHEIER A 2T R AL
L0, WIOBRNVBEOEBECAM N EFET S L, 2L DRI L TREIIREINL S —
N 2 2R (BETZERSER) 1072 v P 815 (Chikita, 1990). T Z &5 5,
ZZTRWHOIMKES T THIE, RBICEFLZEREAMAOARESIZEL, BRAEIHZ
b EkhEZLENS, D% Y, Fig 3LFig 4 TOUE & SSCOXTIEEIRIX, BEEIN LW OHBE
LEEAM (AWM, B - Sk, THKGE) 2HEZ 2BOUMMEIE LY 5 5,

Fig. 6i%, Fig. 3¢ Fig. 4R T A ESSCOBRBIZ DWW TRIZ Z &2 DThHDH, FHREN:E
D, 4 b= DFERICIT B5SSCH/~7 Y X3 K E CHHBFREIZE-, Lo L, W)l CEFERNE
SRIZEIL T, BRENOWESEAES W THBL TV 232 & 28T 5, MA(1995) 13, BE5
NNzt U F S OB IR T LER W Ogorgeftii Ll b 2 liE L 2B HEBTH 5 LHEL, 0
BAREKME L CIROEREAMGH 0 & THBRAEMH»NIITHHIBERICH 52 L 2B, =4
F—BE, FEWEORBIEIE, Eic2A F—KADKEEIC b 5 ground moraineds & UK K
TR Lz B routwash plainE#E 2z 515, <4 F—NiX, ARKKETLETZO
outwash plain E# i T T 5. 2D, FORAMIGH 2EET 5 & E »#ET 5 outwash plain
R —HR )ALz stz b, L L, BUMEEETHE, 24 F KA oKERED 5
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Fig. 5. Grain size distributions of suspended sediment
in Ikushunbetsu River and Peyto Creek.
Anaiytical results are plotted on a lognormal
probability paper (modified after Chikita et al.,
1993).

DEIEKIZ, ARDK 0% % HHTE BSSCHEERL 2. Tz &b, Fig A0EBNIEARKICE,
HKEEFHE I B 2 BUFK AT Z O AW G L CA B O ground moraine# B & L, #&5)1 & FHEC
o MBS LDZ LA EZ b b, ELENRER> L, <A PP sTEICKHLEFEININLY
12 fESSCHRE VDD bH b, L, KEIC K bground moraineD & ED 4T, I NHTHHA~
NDEvisediment  availability 2t L T a2 &, T 20GWHRKIEBII LA I EEET
(Table 1) ,[@] UIREHREE COMBEIAYMABITENZ EXFEREEZ 5, &8, A b= TOks
TEMET AT A P AT, BEIN TR LELIHTHE AL TA L - A T4 F - KA
(Chlorite) ?i3%, Z OFBEFA DRSS (Mixed-Layer) 75388 b 115,

B, BOKPIEEROHHIHEZBRUETHRICH 224 F—#TH LN MR T OMRBE (=
AINDOHERIZBRC) » LR 5 &, 1 HMBAFRERESL 22D ©14.3 ton/km?-d& K b7z

(Chikita, 1992), Z#uiZ, Chikita (1996) #1992 (24T - 72 #FJ I TCOBME B etR o +RbF H
W TE72 2.6 ton/km?2-d? 5.5 TH D, A F =IFBTOXE - BAER O TE L /PEpE-
Tz L26TZ E2FHRT S,

Fig. 7i%, 8F5 =4 F =iz oW THRE —SSCH_E ToBELOBE (E 2T ) ¥ ) 2R
. b2 DWW, RE & SSCOBADS—H L 2B DWW T 7 ey F LT3, #ENT
12, BHEBEHIEA 2 ERENRE (4 H16 B 14:00—4/1711:00) & B (4 23 H10: 10— 4
H 24 H19:00) Wi TI3IZ—HR EOBB 2R L, WE & SSCOMIRIT DV T—hf— D xf i Bk D
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Fig.6. Relations between water discharge and
suspended sediment concentration for (a)lku-
shunbetsu River and (b)Peyto Creek.

HdZEHbh» s (Fig.38K). 2F Nmdb(1995) i & 3 rpoc MBIRANIFITHICHK ) ED T L o582
Ld, LoL, A F=TiE, EESSCOERI EICEL - 2 KEHA YN AT ) Y X2 A,
RN H 554 (TH2986 :00—7H30H10:00) i3t 27 ) & AN EE LNEL % B

(Fig. 42/). BRFTRAN DL A7) v 23, EAWICHEEOBEM - WMAMERHSSCHZ 1L & 1) BeH
BICRWZ E2FRT 2%, E AT Y S RAMMEEI/NE L L B2 LiE, MEDONIGERIEREICIZ
BN kbl LE2RT, I, TERKIC X > Toutwash plain THOR EH—EWE BN
TIMIBICHART 505, AR LBERIZH - T OEBPYORBETN 2 5D, HENEE2MZb L
PEREREREEZ S, LL, Figg b 7HB29H6:00—7H30H10: 00 #k< &, Fig. TORE<10
m3/sOEHE TN N E 27 1) ¥ ZL&ENEZIZITZ—BKL T3, ZHd, =4 F—JITiE, KER
B2 b BB U BB KER & groud moraine D Crooc MBI@HSEK ) SEDZ EHE2 L
5., IEKRTIZDOWTINE THRESNIKERBDOTH» b, W OPDORBEINENICET S
ground morainelZ DV T ryoc MBALRAYK Y 3D & # 2 5 (Sugden and John, 1977).
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Table 1. Main mineralogy of d <250 ym and 4 <2um grains contained in suspended

sediment of Ikushunbetsu River , Hokkaido and Peyto Creek, Alberta, Canada (Chikita et al., 1993).
The analysis was conducted by the X-ray diffraction method. The peak intensity shows the

"relative” peak height on an X-ray diffraction curve among the identified minerals.

Ikushunbetsu River

Minerals Plagioclase Quartz Kaolinite Illite Mixed-Layer Chlorite
Lattice Spacing, A 3.2 3.3 7.1 10.0 10.8 14.3
Peak Intensity :
<250 um 10 10 1 1 1
<2 pm 1 10 5 10 2
Peyto Creek
Minerals Dolomite Calcite Quartz Aragonite Amesite Muscovite
Lattice Spacing, A 2.9 3.0 33 3.4 7.1 9.9
Peak Intensity :
<250um 10 1 - -
<2pm 10 3 10 6
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Fig.7. Hystereses between water discharge and
suspended sediment concentration from Figs. 3
and 4. (a) Ikushunbetsu River ; (b) Peyto Creek.
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HEFIR & KM G A S DT (N FnALHEE - BFEANN & HFF - <A F—)l) DFETRT
Hiz DT, FEWEIZ & LI2 90 wt%B L En s v b kit SN, WIFE & iFEYEBE (SSC)
PR HEH 2R L2, BRI LBEREOBE L L T, WESHEICHERE L 22 B b7 )|
WOEHEABIG o it WP TEBEINRET 52 E5R"ENSG, A P TlE LaRnde@ L 72
BRIz n 2, el — SSCHIR D FHIBME X ps86B 5 L 1HIZE L T, 2D Z &2 L BB &M%
Zond, 2%, A P —NOERTEHIERA P KW DKEFRES H DT L > THEEI N5
%, KRR R RO KBTI ICIZET 2 B 0»DKEFRKICOWT, 2OREBICHIGT b, & IR
P & % Mk Ze ground moraine DB A BHBIBIMRICH B £ 2 5, ~2f F—IE, #FEINNIZH~
» B FEICH U 2 EnSSC# #Fo (Fig. 6D RIFEMR) . Z1uid, BEF o 1ab4pE (AdL 118
Bomsd ; smdb, 1995) i UK EERIC & 2 2R AEEDKE  F\vasediment availability 422
L, TSR I LA EEE L vz oiEE e ground moraine ¥ A WIS ASHHITHNC 53V 2 & AT
FREEZ LND,

SR OBEICEL, A+, TUVT4via - aurE TREOKEREIE UokEEE, EUd
T K B R R 2R B K R B AR —H L 5l 2 H 2, ESCHILBL H
FET,
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