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Recent studies on suspended sediment in river
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Some recent studies on suspended sediment in rivers were reviewed. A positive logarithmic
correlation is usually found significantly between suspended sediment concentration (SSC) and
river discharge of a river, whereas its correlation coefficient is low. A cause of this low
correlation coefficient is a hysteresis which exists between the SSC and the discharge. In many
rivers, the peak of SSC appears earlier than or close to the peak of river discharge, but the
former rarely happens later than the latter. These two or three types of hysteresis is usually
found in a river, and they can be explained not only by climatological or sedimentological
distribution in the basin but also by the mechanisms of suspended sediment supply to the river.
On the other hand, to study the mechanisms of suspended sediment supply, an origin of suspended
sediment must be revealed at first. Some tracer techniques have been already applied to
estimate the origin of the suspended sediment. Grain size distribution, mineralogy and magnetic
properties of suspended sediment are powerful tools to find the origin, because these three require
only several tens milligrams of sediment. Some radioisotopes, such as caesium-137, were also
used as the tracer, but several tens or more than one hundred grams of sediment is necessary, and
accordingly this technique requires a special equipment to gather the sufficient sediment.
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b niea—7 77 2D sediment rating curve #;RL TV 5, 22 THWTWAFHELHE
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Fig.1. Relation between river discharge and suspended sedi-
ment concentration of river water (SSC) obtained in the
Hiyamizusawa Brook. Solid circle : summer rainy season
before selective logging, open circle : summer rainy season
after the logging, solid triangle : snowmelt season before
the logging, open triangle : snowmelt season after the

logging.
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THRLNLFBELBHRLHBESL2 7y F Lz b0 Th 5 (Kurashige, 1993a and b iz B¥EHE 721
BLeT—2amzzdo), ZoWBEOHAMIZ, 4 A6 5 AT ToOMSTHKE & 8§ HPH2 5
10 AEIC 2T ToOBEZRMMAKETH ), 6 A b 8 AFHIL/REIC & 21EAB, FA-4Z=MLMHE
FENTzHEKBE R L. ZOWRTIE, 1992 45 BIcREPHBEI N0 T, X TIIIRKET (1989 45
5 1990 4£5F) -tk (1992 £E 5 1993 £3F5) nEZERKMMA MR Aoz FLER
HMLT7uey bLTHha, B Te=aTATRALELD, Vo 7ABIIZ1I0REL3IZEELY
W, I RTCOTF—F 2 HHAL THE & BFREIDEBENMOMHEBEREIL 0.254 TH Y, FEKE 1% Tl
BEDDHIZIAHBIIED LN BD5, NTVXIIREN,
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MHC LI RENE@HFATENS, RO EETHRET S L, EEOT—-ZIIERENQIINL
THREFEDIT ) PTERATL D 3 CHKREWT =22 E L HicR2 5. BMEHTR, —RT53EH 4%
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INLDHHNERE, AR LOMBEDE - 2 BET 2HEHIFETH 5 GBI TE TRETT
ZEUTORREZHS, EFLRMSBHICHET 5L, »<0.001 THHCEIRBDLND. T2, EE
DPARET EPRIRBE T L p <0.001 THOMICEI RO LN A, BMEHOREE & REBETIIFREZIN
RHBAEED D =0.99 THY, ZHNEIBEANBEOECINILAEEZNZLERL TS,

Zn L 5ic, sediment rating curve WL &#E L, FNEELHRL LI LIITERTH S, LarL,
NPT TIREFNYULEORERZIFTCET, ZI2WICEQNEN T VXD KREL L DND, D
AEDBRYATARTH 5.
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ERoE Sz, CEQENHMTHMREIENT 5 & KELNTVLY, ZDEEN—2IL, CLQ
DEICE AT ) ADFFETEZETHE, Lod, A—DWNTHo>THWDHNDIAfTDL R
FNAPHEZN TS (72 & 2138, Tanaka et al., 1983 | &%, 1985 . Kurashige, 1993a : #},
1991). ZoE AT P 2iF, 2RI L 258 E Ty ) (Williams, 1989 © 4, 1991 :
Kurashige, 1994), 1L 6 DR TIEE AT ) ¥ ADOFERR BB HBEL T 5 L Db % (F)
z¥, Williams, 1989 : £, 1991).

Kurashige (1994) i, ~4 Fu 7' 7 7 t BRTOBERBELOLE LD, © 27 ) > A % fpf7R.
R R BN o =FESRIC I 0 3E L /2. Fig. 213, Fig. 1 o2 e T 5 I0 ¢ & » 2% 7KIRE
Mg Fuars 7 LzitaiBENkZE{LTd 5 (LI Kurashige, 1993b, TFE%(Z Kurashige,
1993a, FEIZBEIF 2B T— 7)., A—DWNTHEL TW3icbrrbbT, COE— 7
QAY—7 L VERHIFEATL THBALZN (LB, ME—272TFEBICHIL 20 (PER), 20
BIEBICEWCH QN — 7 DEEERZICHEI L0 (TE) LTw 5, Kurashige(1994) i3, CHE—
7HQAE— 7 NIV FLURICHRT 2 b DEERE LIEY, 2N L) COL—I7H5FATL TGRBLT
DL0%HATH, COC— BN THERATELNZ2ENF LG 7.

Table 1 i1, Kurashige (1994) A5t & o0 I 1| CEBIE N2 Z2H LB EOBEZLZ{LI A 7%
FEHRLNDTHDL, FAFRBIUERBREBZL DI THRME N TEY, ZomEsE—)| TH
I NFH L, 2N, BREOHERIZELS LW e 2h» 5, %3, Kurashige(1994) i3
INLEZEIATDERT ) ¥ AFE X = X0 EFEBEOTIBNTH L 212 & NIFHR LM EHEEED
LEBL A, ZoOBMIz%ET 5,

FHAPDIEF, ERXTV 2% C—QFAT 77 LTHEMEN 27200 KFEY 27530
KRSl 2LT ECIRBERFINDEWREEN DX T ) v AN—TIENHENOZAEITE ]
WKERTZLICEHL, ZoREA =X 2% BAREDHAIZEE S W KOES S OB 28 &
ERE OB b OMRIE DI £ D EE % KeHTw5, L ¢, Walling and Webb (1987) 7
EHEEIE L T 3 sediment availability ?#& 2 HH@B LU DV BN TH LT L #BNXTW 5,

EZT 2D L DAL WA Willlams(198DIC I N &N T3, ZOGHEELC—-QF5AT
T7I7LETHERAT )L ATREBRL72LDT, 727210567 7AVIZHHEL TS, 77X1
BRQAEL—7LCOE—7HREIECHAL, C—QFAT 77 LLETIR—FRNDERD 5\ IZHIHE LI
NBELNTHY, Kurashige(1994) D FEREICHEL$ 5, Willlams DA T3, CORRIINDRE
BLUC—QIAT 7746 boiiEER»2L, 77X 1LIETA»L I CHOZDICE LIZHHIN T



M DR FHEEFRIC BT B RIEDEH

Table 1. Time variation types of suspended sediment concentration observed in
several headwater basins (modified from Kurashige, 1994).
Author Site Condition Month or Types *
Season A B C
Imeson et al. Luxembourg Exposed Soil August O O
(1981) October O O
March O
Forested June O
Cultivated June O
Labadz et al. England, UK Peat Covered September (O
(1991) October O O
March O
Sutherland and Kenya Overgrazing June O
Bryan (1990) August O
Zhang et al. Switzerland Cultivated October O O
(1989} & Forested November O
December O
March O O
May O
June O O
VanSickle and Oregon, USA Forested Autumn O O
Beschta (1983)
Tanaka et al. Hachioji, Forested October O O
(1983) Tokyo, Japan
Park (1991) Tsukuba, Almost January O O O
Ibaraki, Japan Forested to May
Kurashige Bankei, Forested April O
(1985a) Sapporo, Japan September O
Kurashige Hiyamizusawa, Almost April O
(1993a and b) Sapporo, Japan Forested August O
September O O
*Types A, B and C indicate the earlier type, the simultaneous type and the later type,

respectively.

5. 79RANBC—QFAT 77 L LTHFRYDE RTY ¥ 2A—7%#<{ b DT, Kurashige
(1994) DHEATRIZ Z NIc B2 ), FREARMO—BL ZNIHEL T2, 772 C-QFAT T
LETRBEERYDEZT ) 2 20—7%$# < L D¢, Kurashige(1994) DBNHE L URIEEHR H—
FEICAHST S, 79RT~MENVEHLERT ) P AN—72 L DR, 517 7AIVBL UV
EABENTEY, 77ANVIZC—QFAT 75 L LTERICNL—7dMb-72bD, 7F7AVIEA
DFEN—T2RHLLNDTH 5,
ZHEIRELADC—QL AT ANHEE 3> Fu— T Z2ERICOWT, Williamsi, 1)
RN - Mok, HHBE L OHRHE, HKEMEREOKCEEL 2bnE, 2) #
WERBAIE & % DB OSHPHBEB L CHBR L b 2 LW OEHESOTHICEEL 2 D
D, DWEZHITFTEN, FhFAOeRT) L 2ARBEEARNL D ICHAL TWw 5,
7721 KDDL LK DN T, TWHIMEINDZ LA (HREINDITEL B,
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HBET 5,

75 X1 | BRIV OITEEIRED LARICIZ 5 TH - 205, REOBRFFCIZT Tl
BEIESLZIEEBELEY L, TOER, REEEROFERIWGES AR B L
Tz iR T 5.

772 3 ONERVFHEEEIN T3, E—I2i3, Heidel (1956) 73545 L 22 BARE 4RI
SR TH 5., BOKEERECIE, REOE— 7R BENOEEL ) LE{ TRICERT 0L,
BRADEHRNOBE S ITTE L WEHETTRICERSI NS 20, TRANBERASII X ERLD
BEOC—I7RREY—7 L VBN THERT S, £I2id, Kung and Chiang (1977) s E o3
FWOZFTHREL 12 & 90, BoKME L TENSRFEICER L C#L wERarREY—7
g iz, LOBIRTHYN, F7/28=|cl%, Shietal (1985) 7" FEDBFITTHREL 2
& 942, HAKDOHETH & B THRBAOBKEEN IR, Lo b HKEIICREAGRBELED -
72 g o) Bt A HOK BRI MK BRIE AR - o U L D RE Wiz, L DBIRTH 5.

772V 72521772 UBBWEI7FRMEPEELIZLD, Lzd - T, HAOHH
EREATIRMEICHA L CER RSB I NG DY, HAKORERMHETZ 7 A0H 2 Widlll%
FlEBC T RRIDHRTEEN L 2ICRET 5,

252V 1 25ANE 77 AMPBES L2 0. BAOIEL LRI TR IS ANTSH
25, "N a7 70BRIICY > THRREDOMBREN L LRI, Lizh-TZ
DRHICIZ 7 7 2N BT LR IESE & > T 3 hIcRBET 5.

Williams (1989) <51 H L 72 BLEENS, HADHESHH» L#Eb ) I THL L L b EBRE»» 5 &
SUKELFTBNLOTH Y, L2 > Te2T Y RBEDFRE L PEKE MBI WIRA O M
KA, H5VIFEBNICTHET 2HEBEBHOZEEDENEL Y, KELRBTHE2» LI
R E RIZTERICOWTERL T3, L L, 87%(1985) % Kurashige (1993a and b),
# 5\ i3 Tanaka et al. (1983) DBEBIATRT & 5 12, WIBERES L km? BEH 23 ZRLUT
DWHTLEETE L AT Y L AHHBT 5. ZnZ ki, Williams 23555 L 2 BRIz,
BRI A A ZXLAFNEINERAT ) VAR5 ERBITEREZ LT B I E2RBT
5, L#->T, A7) ADRREEBEND DI, BERIWOKELEHETLZ ¢ 08—
THY, TNE2LLICETRBRICBIT 5FHEMEIE A A =X 2% BRT HUEFDH 5,

IV. FRLWHeRDERSE

TN ADRF AP 2 BT 285 —%5i3, 20RREDH»TBERANE 22 5k H& R
THR7zDD, ZORBEZFET S L THD, FREDBEBEOTBICIZ, HKEIRH b OFEE
ABEFGLELZZ LBV ETh v, L, BECRERL 20X I ftEr o+
WHGR L HET I LEICHLNE Z EX SV, Fi, EFETILEREIWBELRXT )R %
SIEBIT 70X #BBET BT, TORZOROFRIDOEKIESZMSL Z EPFHRTH
D, INEFBABEZITCHAETEZLIIELOTHETH 2.

BWRL 2 3BHRE0 5 2 0HGIEEHET 21213, 200 L DR -(L22a0E 2 L —1—
ELTHWS, LEd T, & v——HPe, TOMBRICBT 20mEML » TH->T
BLILEPBETHY), SRIRBLTED M —Y—2HHTNE»PERETNETH S, T/,
WNEVFEREDTH 2728, RRLEBLZLHWEIH L VFIREN, Znd br—HY—& L THEA
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TEHHOBEELHNTLIER L % 5,

EkoBE DB TCHW NI P L —Y—2i3, BEMER (B 21F, Kurashige, 1993a
and b : &dk, 1994), SnpsHE (B1213, Chikita, 1992 : Kurashige, 1993b), HmibED L 5 %
A (B2, Walling et al., 1979) B X ¥Cs Dk 5 I BE T 2 BUHERAITE

(#121%, Walling and Woodward, 1992) #*% 5. T b b, ¥Cs % & DS HRAITTHE
PRS2 HBE, ZORIEICS0 WL 100g DX T2 BB L L, ZNIFTORDERIR
TR ERT 24213 50 Ze L 100 ) v VL E X v ) REDIRKEIT, Z0KE RO HENE
LEBRRATTRELDZRIHT LV FELRL T2/, MIOBRRLHD b v —H—
ELTIRAWITLY, BREBAO M V—H— LT, 1 glT, TETEI0mgEENL
AR THETRL L OIE T L\,

FREDOREMRIL, EBRR LEERAESTES 5 it v — 9 — B R %
Bwviuzx 20 e L 30 mg OFREWY > T THaIcllENTE S, Tk HicLTFig2a
FATRC— 7 B L VBN ESBEROBREWDORIEME 2 FREBRKE FICEL 2N E Fig. 3
1277§ (Kurashige, 1993a andb), = Z T, #ahiIkiRs ¢ A5 —NLTELTH Y, BEd (mm)
& ¢ DOENZIE d=—log,d DEMREHH 5. MEIZEBMEEE CHEERECL->TWS, L1
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Fig. 3. Grain size distribution of suspended sediment obtained in the Hiyamizusawa Brook. Left
: suspended sediment sampled at the peak SSC of an earlier type, right : that at high SSC of
a delayed type. Solid circles indicates the measured distribution, whereas open squares and
solid lines show subpopulations separated from the original one.
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o, ZORDLETERECHHT AAEMEI D 2568, TNRHEERESHZ LT
Liz% b, Fig. 3 T3, BlEL 2REHRRIE B TOREN TS, ZoOmMEZ T 5 &, TR
E— 7 REDORNEMBIC C 65X, BNESREROREHEBICIIMEHEITZW2 Erbhr b, X
FoalAE L UERI, BELREMREEZHND - B (1974) 0 FETHEEL 22 8UER S
FT2EEMLRL B, SHEFADFHRE Me), BEEFEZE (o) BLUI —L>r T—Ji
ez R L7258 Th 5,

Kurashige (1993a and b) i, FIAN W R#EFEY - EEHEREY - S Lo LB oREME % 5
WL, sy TNCEEHCHTEL 25 2 ChEinREtaElRkomER - kL 22, %
LT, #0608 UEL S, BT e— 7B LB AEBEROFRIHHGEES, Fne
NARHEREY S L OSE Eo B Th 5, EHEL 2,

FRED OGRS P B THZETRETH 5. WIOBRREMIE, 0Bk
60 em LIT ORI F TR E N, & ZICRABEIB um RIGDLDHELEETNZEEL 55,
L7255 0, BB OGWREE AR 554, Bk 30 v L 40 ym L EORT % 5 SRR
BT TRETLZZLLMETH LY, TNLINVBRORT %5 HTHYWHEBEFANSI2E, X
BEHTEIC: L 22 iz b, S 5 B RLDOBEIE 2 HET 254, MR ET WK
WOMERMOGAR, & BRI E 2 O 2R E DGR OMEZ 2 L > Tl -
TBUEFD S, 2LTC b L OBRIOSMERE L, ZTOE2488E%
WETSZ Lehd, Lin»>T, RBATHENRY, - B0 5 &L &, BRIDOMEEE
HEICHAMULFEE X 5.

Kurashige(1993b) i3, Fig.2 I MOEBENZHRLHEBEL2HET 20CBL, KHEN
LHERETHRF CoOMENECER L, LR THEEZNFhOSEEL ) 2ic&Eh s
MR E SR %2 A~ 2 LT, BRIV ) Ah oK E OSERIz AE - SR
A Z T smectite & chrolite 2 NGNS 5 Dic kL, THERL ) 2ICITETH 3
LML smectite LAFIEL LW 2L LR, oIl ), BAREBERLIHT O
M3 EIH 38 & smectite DA TH L Z b b, TOHBEIZ ERHL ) A TH S, LHEL 2
12720 ZO%A, BRILED LEBRRE TOEMNATFig 2 BN EOMBAEHHET 5 2 &3,
T HBATEIC AT RE TH ) (Kurashige, 1993b), = OBHABHE A # = X A DB IIHIR T %
EBRIRAYPLETH- 72,

Ik ) HHBYWHAEOSMHKOENEHST &L, SHOERBRENE DY L LB
HEHEL 2858 Y 5. Chikita(1992) i, KA DRFEK THEIEI N B H T 7D Peyto Lake I
BWC, BICHRAT 2KE 2 pm LLTORFOLYMEE TN, Zodic BAbERIC L D £RT
LVbWAREIGIH F > FINTWLWI 2 s, JOMRR TR OFENZ & & v
EBEDVEBERVBRONLERELZLNTH B, LHEL L.

BRI OMSIEED, KSEBT7 4 I — LB L 288 CorRITEETH 2. LRI
|3 magnetite, titanomagnetite, goethite 7c ¥ DN H LRI FH 5 2RESIN TV HD
PYEBCTH B, F0zH, EHBERHIFNFTIREOBANREZRT, L CHY LN LHBRE
# & LT, specific magnetic susceptivility (MA#{L#) x = isothermal remanent magnetiza-
tion (BUkH % SFRRIE CRORBE n 7 2 7 DEEG O b TRAL 3 ¥ 72 & 2 DBERBEAL) IRM, % &
A&, s magnetic susceptivility meter 33 X UF Molspin’s spinner magnetometer %4
MBS T2 2. BAESE2 20O v —9— & L THERT A R4, [240, Bk, Rk,
JEREER | o 4 BTH B (Oldfield, 1991).
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x 2 IRM, i3, 2B BILORBEIC L » TEHRE LY, topsoil & subsoil & TiZR% - 2E%2R
4 (#z4F, Walling et al., 1979 : Dearing et al., 1986 : Stott, 1986 : Yu and Oldfield, 1989).
72, BUHRBNTLRE L2 EB8ERE L, x R IRM, LAlELRT. BAEEE b
L—H =T REE, TNLDORMEES LA EEEZ BULEND D,

Stott (1986)i%, *i#EH o y & D (Demagnetisation Parameter T, D =IRM_g44r/IRMgar)
DEE7 a7 7 ANVERN, 2 DOTH L LRFALDOHFTROLDE N KEWZ LWL
L7z, LT, EXICERBETRCDIKRECRLZBZLICEBL, DOKBTHOFLHEETE
TOYEE % WHIES 2 FHT, TLoOHEEY I T HDERECBIT 2 tWofic Lo s REL
BENOLD L TELEENL OO EFE L 72, %72, Caitcheon (1993)i%, #A—2Z 7 )T
WL Do IR x & IRM, 25, & 2@l EmiloEdsa L ) ERA e TR T
x & IRM, D& s, AHRAL D THRUO LW OHER L LT ERR 2 Mo %
LHTHEESLTWI»2H. INLOFHER, BRIMHERERECLHFIGHTES L
NDThH5,

V., ERIWOFH A DX A

BEREBDOMBEIHE TCENT, FN% L ICHFRIDOEBEBELER]L, X5k xD
B2 AN L TS RELFE» ) &% 5, L LLds, FRIMBEESLOE
2T ¥ Ak HRMEEIE D S B L 2 REB L L O BRTH B, 20k ) T, Kura-
shige (1994) DIFZRI: LAELISEERE E £ 2 T ) o 2 DBR % 5 2 BREK—MICHB L2 D% D
T, ZDBEERRBNT 5.

£7%(1985) £ X tf Kurashige (19932 and b) i3, Ab#EE - ALIR TSSO IRI B & kTR
WL 23 HEOMEEZ, REMEE FL—— LTHELZE A, WMt E L, BT
DEFFLIVII PR YER, RS L UBNEOERERIDEIMEEBETCHISEZ L2 BRWL
2. 209 bERERRE & T 5 HATR DR EEIC O W T, Kurashige(1985) m#%2% § &2,
DEDL G ICHRL 2. WEOMINCHE: > THRICE WS I8mMmL, Uik TmRHE
MYRED» LWL HEE LT LN TwS [EFCE] T3, wo1F), —on [EF
Chl %2 Lo NBoMIREIEIBELNTEY, 225018 —ERENIC K
TLTCLE). LT, MNDERTH 7T v 7 23 F0aIcBT5 (23 ¢5H] o
BICHBIT I e, BRNA Vol 770 LA T dQ/dt EKRIch b & 2 iCiERtw7
Ty 7 R3ERELD, I TETCH] o E BIFEEE, BN 2 5 ITBOZERNE
B> THL 2B OB, L& E FIFICHES L, BRI L HITRBRENEL
ZEDBWENBENEL L WIS E LT N2 ICHLT 5,

BRI DT I DOV TiE, Kurashige(1993b) 2 EBRENICRILL T 5, HKIRTENE D
BRBEFELZEE, EROR» LEET LKL ERENERIUZFATBY, ZOREMRK
N ORI Tz, woIiT ), BKRFEICERER L 2 REENRBEZET TREL
TEBENORKLH 2 SUEKE, WERABORADH ZHMICET L LHPICEEL Tniz,
ZZTC, WADGHFICEET S EAENTBEEEIERITLEEL, 2174 C#EDLE
~NEKEBERYE, ATLDEILHEBT EKOBEEETANLIERZIT -2, TORE, &
KL %2 BET I ONTEKFORREDIZERC L 79 7ENTW LD, LENLD L
T v TREDHERIEP L T L 728, BKEERTRIZA 7 LB, LR T KD H#



TN DR FEEHFRIC BT 2 REDEHR 11
Bi3BAE %5, iU, WAKRTLEMRIRT LAERICERIDBREIBARICL>T5 2
L LTRTH B,

Vbd o, BREDEEHEE L BRIDBELZT VR ENBIMELUTOLIIcEEHE
EHTED, HERP LMBEICET KIS TEANA L BRIV EDHLND L &L,
BEHOBKRD & EICFRADT Ty 7 2ABAE L), ERROZHREWEEIEILIEL S, £
nicxt L, AR ELFREDEGEEE 25 & 2RBTEE LY, REPOEMTEL 2EBE
DEREDE2ECKILBICBREL, LEDO LT v THESELS L CLE -8 BB Y
Bg, Lid->C, BRI E LB, HEDOLE L, BKNBEICELE>TEFT Yy
TR LRT R E2 L -2 ANAEEZ LMD, 72, FIHEEERNATED,
ZORBENHEIREINRTWHETH L & AT, WMIKEEOHMEIC & L% > THEKEL
WA BAIEIL, BATRSRETLEEZ LD, W oIT S, AEAG THREFSEEL, 2h
PERAHOEL 2BREE - 72 & &3, BROICHBOERICERIDBEIMBRA»BN S
P, ZHREIBDL I L A D= X2 bHATLLNEE N, LELTO2HEFrEL 22 TE
ATV AIATHREBZEICHDBDIEE, HOLOERXFL T [RER] LELNETH
5.

ZOfFERIL, Table L icH T HRAZFMCEHMUMES N AT ) L A% ) BEHICHHT 5, 2
nEE, Labadz et al.(1991) HBHBI 2 B &, FHIBHN CABHREZ ) 1T B THOABR)
ENTWv3%, Labadzetal. (1991) DL DRBRAOTHE TEBMI N L0TH ), WINEEOTR
RERBENL ) R THINICHBEI NG TVWOT, TR LARERE L TESEINS
NRE EEZ D, B CERO S VIR TR EIRR O A 084E X LTV 527 (Sutherland and
Bryan, 1990), Z LT E I iRedsr HIFHLIWIBRE I NPT RRICH LD EEZ LN,
FNUADOBREIR CRIATRE S L URBRFBEBEI N Tw 58, ZoOwWTisEL b5, %
D e ENORELEDE L OTREEYTOREREHE L) ) MM EOTEROSEIZL - T
&% 35, #H2iF, Kurashige(1993a) 3821 - KIROWEW )| CRESE KA WA IR D EAT
s, FREEAMMAKBIC ZAERESORLS 2 WIEARE L 285 %, WRIERYS
B L UOMEEEhOME IR ENEMHELCERL T B EH LT 5.,

V. & » ¥} IZ

M DFREIWDBEZ BT 5720121, ZOWBRTOHABEELZMY), £ 2Tk
70 A THREHIFRREN T 20 2BAT LLENH S5, 2L T, TNETNOFR LM
BECOMBAMERES DL LB L Qw0225 2 EHTEIUL, BRLDERT
Uiy ECLAFRIDBETFIELARET LI EOTRTH L LHFRZ S, oo}
TV E A LHRIRBIC % B & ) e KFINITIE, FREABHE O FBFRIC BUKEEIR DR R LB
DB HFEDOHBEML TEET I & EU b, 8%, HRPFOI ZIIE LA TERBIGEN 7 0
LR LPICINTNLC Z &R ED,

BE AHRIE, FEHEIIBEAEREREEN R R R SRS L REEE LR L ) —
RL UT-> T3 WIFREBHRICEEL T, BEDHEBENCOWTELEDINTH S,
PREFKEAREZ IS, FEFZNT -2 THREZEDLIZH2Y), HICELWEIE L EBULHE
R 28 o7 BIC, BEVRETHEEBZ LUV LLALPHRLKT L ) EEL Tz



12

7 X B E

X 2LIIMROBIZED L YBO T EERERENHEILOSEL, TOBBERFEERL
BIER TR BIT AL IBEL 52 T2 o122 83, BEICE - T—4ENEBTw, 4
ENMBEICHLZY, WE—EZIIRREWERNELRT S,

X Bk

Al-Ansari, NNM.A., N.M. Asaad, D.E. Walling and S.A. Hussan. 1988. The suspended sediment discharge of
the River Euphrates at Haditha, Iraq : An assessment of the potential for establishing sediment rating
curves. Geogr. Ann., T0A, 203—213.

Caitcheon, G.G. 1993. Sediment source tracing using environmental magnetism : A new approach with
examples from Australia. Hydrol. Proces., T, 349—358.

Chikita, K. 1992. The role of sediment-laden underflows in lake sedimentation : Glacier-fed Peyto Lake,
Canada. Jour. Fac. Sci. Hokkaido Univ. Ser. (Geophysics), 9, 211—224.

MALFIA, 1994, BESHIC BT 5 LobUBBE | dbimE - MEIN. KX - KRFEFEEEE, 8, 38—48,

Dearing, J.A., RI. Morton, T.W. Price and L.D.L. Foster. 1986. Tracing movements of topscil by magnetic
measurements . two case studies. Phys. Earth Planet. Inter., 42, 94—104.

Einstein, H.A. 1950. The bed load function for sediment transportation in open channel flows. U.S. Dept. Agr.
Soil Conservation Service, Technical Bulletin, 1026, 1—71.

Eisma, D. 1993. Suspended matter in the aquatic envivonment. Springer-Verlag. 315pp.

Hayami, S. 1938. Hydrological studies on the Yangtae river, China : A theory of silt transportation by running
water. Jour. Shanghai Sci. Inst. Sect., 1, 175—198.

Heidel, S.G. 1956. The progressive lag of sediment concentration with flood waves. Trans. Am. Geophys.
Union, 37, 56— 66.

Imeson, A.C., M. Vis and J.J.H.M. Duysings. 1981. Surface and subsurface sources of suspended solids in
forested drainage basins in the Keuper Region of Luxembourg. in Bart, T.P. and Walling, D.E. (eds),
Catchment Experiments in Fluvial Geomorphology, GeoBooks, Noewich, UK., 219—233.

HOES, BESEM, 1974, RIS BIT 5 WERDN & ORBEMERIC DWW (1), MBI, 47, 545—556.

AR ZER. 1982, :EbKEE T, HRILMAR, E, 339 pp.

Kung, S.-Y. and T.-C. Chiang. 1977. Soil erosion and its control in small gully watersheds in the rolling loess
area on the middle reaches of the Yellow River. Peking. 21pp.

BEEE. 1985, Ab¥sEA RO LGRS, 1, 6, 45—64,

Kurashige, Y. 1985. Model for pulling up fine particles from armour-coated gravel bed in the early snowmelt
season. Trams. Japan. Geomorph. Union, 6, 287—302.

Kurashige, Y. 1993a. Mechanism of suspended sediment supply to headwater rivers and its seasonal variation
in West Central Hokkaido, Japan. Jap. Jour. Limnol., 54, 305—315.

Kurashige, Y. 1993b. Mechanism on delayed appearance of peak suspended sediment concentration in a small
river. Trans. Japan. Geomorph. Union, 14, 385—405.

Kurashige, Y. 1994. Mechanism of suspended sediment supply to headwater rivers. Trans. Japan. Geomorph.
Union, 15A, 109—129.

Labadz, J.C., T.P. Burt and A.W.R. Potter. 1991. Sediment yield and delivery in the blanket peat moorlands
of the Southern Pennines. Earth Surf. Proces. Landfs., 16, 255--271.

O’Brien, M.P. 1933. Review of theory of turbulent flow and its relation to sediment transportation. Trans.
Am. Geophys. Union, 14, 487—491.

Oldfield, F. 1991. Environmental magnetism : A personal perspective. Quat. Sci. Rev.,10, 73—85.

Olive, L.J.,, W.A. Rieger and J.S. Burgess. 1980. : Estimation of sediment yields in small catchments : A
geomorphic guessing game. Papers of 16th conference of the Institute of Australian Geographers.
Newcastle. 279—288.



AN DEFLEPFRIC BT 2 Bl D Ehil 13

FbOSEIE. 1991, BERWREOEH <y — b RIEINC BT 5 2R, 2, 12, 5168,

Shi, Y.-L., W. Yang and M.-E. Ren. 1985. Hydrological characteristics of the Changjiang and its relation to
sediment transport to the sea. Continental Shelf Res., 4, 5—15.

Stott, A.P. 1986. Sediment tracing in a reservoir-catchment system using a magnetic mixing model. Phys.
Earth Planet. Inter., 42, 105—112.

BILBESE, 1974, WM, FRTHER, RE, 304pp

Tanaka, T., A. Marui, M. Yasuhara and S. Takayama. 1983. Reconnaissance study on suspended sediment
discharge during a storm event. Aun. Rep. Inst. Geosci. Tsukuba Univ., 9, 32—35.

Vanoni, V.A. and G.N. Nomicos. 1960. Resistance properties of sediment laden stream. Trans. Am. Soc. Civ.
Eng., 125, 1140—1175.

VanSickle, J. and R.L. Beschta. 1983.Supply-based models of suspended sediment transport in streams. Water
Resour. Res., 19, 768—778.

Walling, D.E., M.R. Peart, F. Oldfield and R. Thompson. 1979. Suspended sediment sources identified by
magnetic measurements. Nature, 281, 110—113.

Walling, D.E. and B.W. Webb. 1981. The reliability of suspended sediment load data. in Erosion and sediment
transport measurement. IAHS Publ., 133, 177—19%4.

Walling, D.E. and B.W. Webb. 1987. Suspended load # gravel-bed rivers : UK experience. in Thorne, C.R,,
J.C. Bathurst and R.D. Hey (eds.), Sediment transport in gravel— bed rivers. John Wiley and Sons.
Chichester. 691—732.

Walling, D.E. and ]J.C. Woodward. 1992. Use of radiometric fingerprints to derive information on suspended
sediment sources. in Erosion and sediment monitoring programmes in river basins. IAHS Publ., 210,
153—164.

Williams, G.P. 1989. Sediment concentration versus water discharge during single hydrologic events in rivers.
Jour. Hydrol., 111, 89—106.

Yu, L. and F. Oldfield. 1989. A multivariate mixing model for identifying sediment source from magnetic
measurements. Quat. Res., 32, 168—181.

Zang, L., D.J. Gregor and J.P. Vernet. 1989. Application of a digital filter from modeling river suspended
sediment concentration. Jour. Hydrol., 108, 267—279.



