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ON THE TRANSPORT PROCESSES OF WASH
LOAD IN DAIDO RIVER

By Yoshio MuramoTO, Masanori MicHIUE and Eiichi SHIMOZIMA

Synopsis

In the floods of the River Daido, the wash load of the finner sand less than 0.2 mm in diameter
takes a great part of the suspended sediment load. In order to elucidate the transport process
of the wash load in the basin, we set out the observation of the changes with time of suspended
sediment concentration and water discharge at the downstream stations and the calculation of
sediment yield and transport in connection with run-off process of rainfall on the basis of hydro-
logical and hydraulic approaches.

The results of the calculation show that the changes of sediment concentration of wash load
are approximately in accordance with that of the water discharge at the any stations, but the sed-
iment concentrations for a given discharge during a rise and a recession of a flood are different
each other in some regions with mountain slopes of different geometrical factors. The observation
partly supports these results calculated, however, the further sutdies on the basis of the comprehen-
sive observation will be needed.
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FRRER L Y HZ L ORNITIT 2 bh, BHEDOENEIZZED wash load #&ENTNE T LHRES
NTE b, washload DEFER & LA OHEBRD 5 RFNOBELLETFANT 5 LCRELZFEEEZLDN
%o X bz, washload DAL L FHBIZIIBIZF T 2 EEHEOF HEMHE L HEITEBLTNWILELD
nadbb, HKOEREZHEOBM L RWT 5 LTy wash load DFEEBROBRHEIERTH A ),

29 LBk HEHSIE wash load 0EER W5 HITT 2 OITKFNNICE T 5 Bl O 858 H
WD EERITKBENEFELHCTHAKS L CHELDOME & EEBERBORELITE > Tto ARX
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Grain-size distributions of mountain side, river bed, bed load, suspended load and wash
load, and comparison of the distributions of suspended sediment sampled by a bottle

Fig. 1
and a sampler.
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Fig. 2-1 Changes with time of suspended Fig. 2-2 Changes with time of suspended sedi-
sediment concentration and water ment concentration and water dis-
discharge in ’69 flood. charge in 72 flood.
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Fig. 4 3 Fig. 3 2= F b LR TH - T, FRHOBMERR 4,/ 4 (%) OPBEHIRINTDE. &
RBOTFHEHEHERL 495 TH-> T, THULOMEIOHHERRTRL TS 5o
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Notation
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Fig. 3 Map of the river Daido. (divide of sub-drainage basin and Thiessen polygon network)
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Fig. 4 Model of the basin and percentage of bare soil land.
Table-1 Geometrical and hydraulic factors in each model region of the River Daido.
AREANO| A(km?) | B(km) | L(km) | sing | sina sin 0 kK | P
I-1 8.29 1.51 875 | 0.424 0.696 0.0336 0.81 0.73
-2 8.96 1.90 8.75 0.410 0.589 0.0336 0.81 0.73
2-1 1.65 0.33 5.76 0.411 0.941 0.0485 0.55 0.77
-2 8.16 2.30 5.76 0.384 0.671 0.0485 __ 0.55 0.77
3-1 1.50 0.58 2.75 0.306 0.980 0.0095 1.81 0.70
-2 10.16 4.05 2.75 0.403 0.997 0.0095 1.81 0.70
4-1 3.07 0.78 6.00 0.292 0.683 0.0367 0.66 0.73
-2 3.99 0.80 6.00 0.323 0.884 0.0367 0.66 0.73
5-1 5.39 1.16 5.01 0.359 0.997 0.0550 0.74 0.69
-2 4.66 1.55 5.01 0.320 0.635 0.0550 0.74 0.69
6-1 3.60 1.55 3.88 0.322 0.631 0.0052 1.25 0.71
-2 1.53 0.41 3.88 0.192 0.991 0.0052 1.25 0.71
7-1 12.12 2.04 6.56 0.322 0.958 0.0046 1.42 0.71
-2 15.51 2.57 6.56 0.370 0.985 0.0046 1.42 0.71
-3 1.46 1.24 1.30 0.322 0.958 0.0077 1.42 0.71
8-1 2.69 0.57 5.51 0.363 0.925 0.0491 0.64 0.69
-2 10.83 2.29 5.51 0.324 0.909 0.0491 0.64 0.69
9-1 3.73 0.86 5.25 0.456 0.928 0.0076 1.32 0.70
-2 14.95 3.06 5.25 0.347 0.993 0.0076 1.32 0.70
10-1 3.91 0.76 5.50 0.318 0.987 0.0238 0.55 0.73
-2 6.99 1.39 5.50 0.364 0.976 0.0238 0.55 0.73
11-1 13.63 2.98 5.00 0.403 0.999 0.0218 0.81 0.70
-2 2.14 0.57 5.00 0.418 0.821 0.0218 0.81 0.70
12-1 7.75 1.25 6.75 0.397 0.998 0.0163 0.91 0.71
-2 8.09 1.38 6.75 0.345 0.928 0.0163 0.91 0.71
13-1 8.59 1.69 5.25 0.171 0.982 0.0038 1.60 0.73
-2 15.58 3.68 5.25 0.179 0.820 0.0038 1.60 0.73
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4.1 FHNEROEE

BROMBIRKIC OV TH, hydrograph o3rh LY B2 ToOBRNE R L aiEMER A KE X000
R EOHICERI LR, BELOHBOAVHLHLTH 70T, KBBEHEOMPNE o LY >
¥ LS Rk,

R,=0:Qo>1.3m?/sec
R,=20mm : Q,<1.3 m?/sec

HABEPOEYBROEE XBRE L CEERHOBRICEA L, RlEE2E0FETRD. T4
bbb, FHAKLONWTHEFHOKBENEL O LEOVMBARREDS LK EARICL 2EEREF LTIV
THKE Re 23R L, Ry LHMRRETHRATBROMENE To EOBEE Re/Ts X7 45—
LTRRL, Ri/Ts 0BT LIKHMHB [ #RE L. ZOMRE, Ry/Ti=2~10mm/hr T3 LT f=
0.33~043 L %Y Ry/Ty OBBITH LTHOLEMRGED NGO T, FHMEE LT f[=04%H
WnwbZ LTl

PEX Y &HERSR { oFDE™ r.() %

rei(2) =04 a;r(t)
T o TRDTo 7?2 L, ry(t): Thissen sp8IC S 2 FHER, o EEHLAXABEOLTS D,
4.2 JfE, REREICATEROHE
KBEH ST 5 HEREOBRFECOTETOE
— MR TR+ E Fig. 5 ©0L5 %5, Thi b hlfko
o ot FAWR Qu’ b & CEBKH I OMEZRER Qu =
30m?/sec 1 L (£ 1=0.045hr™! & L7z, 37, ABOEZX
rD=16 mm, HRFEORKFHHBE r.=0.70 mm/hr, 8
FERY kIr=39cm/sec DEHBH LN TN b DR
DEHHEROMER NI THOMNTHELATAZELY D
LYAE L, BHHBZ - KFIRBORHBICHIE L THW5
dboLEEZOLRS,

RGO MR, 8T HIRe R 2 D R H K OB
HisE CoRMaTHROHELROERNBEL Y BN
Fig. 5 Several examples observed of reces- FRRABROBBARE O LB, HABRICH, 1

sion of sub-surface run-off at Otorii. HBTEFRBLEZ THE TROKRERD, FHEO

FARROBRBHNCERNZ KA LTI EREL

Too U EOEBLHCT, KHEIE T 3 EEKHEERORMHZEL L HRFETRD, HHEOME T
OFBI R EIT L - TR LT

EEHd & BRI LTH, MR e Manning (T4 &I kinematic wave @A L, #i
BB X - CHE FIICE ) 2 REFKOMED L CEREE LERORERSORBLIHE Lo Kil
MOKELHRBLMHEST Y p’ b & CFMMERY 0’ O, TXTOHRET p’'=06,n"=03 &
Lico 7, BRI BHERO KM EH & R LBFRTT 288 K & LUHEH p 0L Table 1
RRENTWAH LS IT p=069~0.77, K=0.55~1.60 OFEHILH 5. %P, RHEMBRECLZHEORMEX
S e AR s FEICK LTt 4e=1hr, FE#E#TR 4¢=20min & L7,

5. +0OfH & wash load OFEBEDOEN
5.1 #EtWEOETFE
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— RIS T 2 TR OB BER L DEEORBILL o TRESY, I TREERELT TR
L, 2¥0 L5 KHKDIEMICEL TEDHHELHET L, T%0D, HECET 5 LBRHRRBESO
KEBAIZL > TAL, Ml ETHDZITFEHEREBILS > T, ME~OKEHIPRERE THIZH T 5 KEH
OEDEBREE vy, KXo THRZTDIDOEHE L Do T, HPLWEIFEMEERITLEAL, SHENO
THERNER T AREBRIER Ps T 53084, BIUEOHE LR gs oxE LT Brown
RERET 5L,

qs=10u5*e(Ab/A)Ps/(0/P—1)2g2dm ............................................................... (1)
THEDENDL, KL, oo BOIE, g BHNEE, dn  IWELBOTFEHRBRTHSL. LRT uy,
LAY uy LOE e L E, uy EBAERE 9 OBRK ui=g""(sing)* (") TN B &,

qs=10g"/2€3(sin @)/ 4(n’ q)* U Ay/ AYPs[(0]p—1) o ooovverevnrnii (1)’
Lhbo 27, WELBOBBBRKRER d. 0T 2RAEHREE vy, THATKRRNTRDLEI NS,
Qo= Uy, €3 g5/ 3(SIN ©)T/4}B/3 i (2)

O, ()'PLUQKD e Ol n’ KEHTZLELONLAY, EROKEDLLZLEELWDT,
—DOHR*BIOIEBEOMEARMIC LT 2HE &L HHLIPE OBNY 2HVWTETORI 2T
Lol WERBRMOBRMAEE B=20m, L=5m, sinp=0574 TH-> T, HBERX=MALE 0 HIKAMH
THEINTEY, HHIPRBRERMETENIRTHE, 1) 2L (Q2)RT n'=03,0/p=265d,=
0.2cm/sec(uy,=3.73 cm/sec), 4,/ A=1, P3=0.85 L%, 10~20 RO ¢ *HWT—H®D gs *HE
Lo e=03~1 QEIEfH E EHE L B L 7o iER, e=05 BITITXH EE L bNjc, Table 2 [THHIK
e=1%X U 0.5 OFHEMEIRLTH S0

Table-2 Comparison between the observed values of rate of sediment yield and the calcu-
lated ones at Nekoiwa experimental slope of bare soil land.

¢s(10~3m2/day)

Date Tmax R l VS ‘{ S Cal

3 bs. — .
(amfhe) | (mmjday) ‘ (m3/day) obs. — p—
S418 3 299 | 329 ‘ 0.256 51.2 422 13.2
8 15 13.2 48.0 0.0194 3.88 82.5 2.58
9 8 215 222 0.0310 6.20 296 2.96
918 31.5 77.8 0.197 39.7 1085 33.9
S447 9 4.9 160 | 00173 | 346 322 10.1

L, =5 clt Tablel (242 & 3512 B=033~405km O#HHICH > ¢, MERRMEIE2
LA —APBBRELDT, HHEEXSET LRI - TEORE qs BEMT 22T HH LT HE
BHbo g, HKOEPERN ¢ LFHBRREMRE . OBR te~r,""°BY° [CHRREE & MR o Bi%
ELT ra~t™VE VR E, rp~B7Y OBBHBELN5. LD ¢g~BY8 L LK gs~q'/ 2~ B1/18
LE507C, PHEESECE IR LDROHEMIE B/ BT LIZAkY, B ofaRICIIIEEA
FBELEWT Edthd bo

U Lo#sHRL ) AR ERE» O OMER O RHLBEE, XEROFET ux(t) BBLIRT
n230T Q)R e=05,d,=0.2cm, ¢/p=2.65, Ps=0.15 % T

Gs=0.089Tu S Ap A oo (1)”
LYVEE L

5.2 wash load DFEBIRDE

HEHLOHEHTIRED S LMHMPR S RABICAL & FHERBTHEI N, BERAIE—-WMENT—
TH-T, MBPFLUREHOVBRIEBHTEL LD LRET 5. 37, HAPHMEEE D OMEAR
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Boh, WMERNTORELLUARBARI 2RI VWIOLEL B,
L0k REHTIRED 32BN wash load 3 X KHEROBEERBOE0 LS5 KEDIN D,
aCF  30QC

W-}—,ﬁ:qsmna ................................................................................. (3)
OF | 0Q 7 Gl @ ororee et

ot T 0 S (4)
Fm K QP oo (5)

2z, C: washload i, F : WuKMEH, ¢ : REROKE ¢ LPHKOWE ¢ OMTH 5,
BRITZWELIVG)ROBEERAL, Ci=g¢s/q" &7 2 ¢

ac , Qr oC _ ¢” L C) e,

K o *KQT(CS © (6)
E%hbo g7, C=0s/Q VTR E Q0s OBRTEDLT L,

Qs QP Qs _ Q'  (A—-p)0s0Q
ot K ax - K Utk (7

BEON, B)FLW(NRL Y @ wash load @ C, Qs DIZBHERMEFZOFHHBICEL kS, T2,
®RLY, —RIT CRBFEFTHURBIT2EMEL O, REWHENT S FTHTRAELWNEL 250
T, CO—EHRAMET—BERT L L0bh b, Ldhl, BHET Cs DEBKEL, AHOBEIME
25 0 TRO—RWBEH O THOBEE(METHUT I LREL L, BHEFEOKRICY Loz
FEIZH bR,

ERORBIIHEHFELVEMTE 280 6) 55VWE (NRALY CH20wH Qs FHET L LRT
%, LHL, LRI 3IT C L Qs 0EFEERL Q 0ZhERE 50T, FEdHBRECE > T
BETE58B4IA, FED (x,1) HTOQ %L LRELL, L XOROATLE2HD 3Q/0t
DFBITBERREES EE2DORL, LtlioT, 2ZTHEXRETHAVY, Qi) Co—oofliii ELt—
EEHEL, CLRA—-OHBELEEI> Q@ oBEMREIEH )2 Lk E TREOFHHRE LAV,
o, ZoEIEREEACLELGIE, REHEOHR Fig. 3 © AREA-L, 2, 4,5,8,10) Of[E LK T
Q0L %D, BEOEREMLE LT C=0DRDIT C=Cs 2RAVILEND 5,

@RI T2 U LOREIHEHEOBRM I 2RI 20T E-> R dDTH L, FEOMNBE L2
WATREHNEXBIRPT 2HBOEBEHRAIELALOBAI I BENATS > T, HUBML X UK
ABOBEX A 254 5L, ZOREICLHBEEREUTE S, L L, FLELERHS 1 REM LIRS
BaltiR, 3)~06G) RE#TIT, (2, 1) KR LTEEBRTELANTHET ILERES 9. &b,
Q, CORHEBERI ~CHEMEY 1 BB & 200128 > THE LD, »TFhoRERBIREWTIEEERE
DHBCLIHEMOEREHRTEL L Wb h T,

6. FrEEROKREH

6.1 hydrograph D&t

2. T4 L ATHED 2 HkiITonT, FHEOBRFEBORESM L LT FINITE > THKD
BB ERTE, ThZh Fig. 6-1 XX Fig. 6-2 0 X5 T4 5. KRR 4 FHKTRTH
B, BHAATERK TR EHRERTETE A, BEMGOHIRZE I EE T %\, hydrograph ¢ 3 HifE & 523l
fHE ORIER B SLUNAERI L T O THLERFT T & A\, BFMEHAKTRBRBLSNEIZ
BREER—HLTWEDIIR LT, MAMERKTEEIBL Y HEOC -7 ORERESEL, -5
BOFHBEMBNEI{E>Tn5,

COEMELT, AYBRFNOET S SMHEERKRORD FHHEICE 5, EERHBOBEENELLT
HEFRE- TR, RHEROHEMOEHRBE L EL I ERHALNIBEO Y — 7 MO ED L WGBS
DERFEDNS b0 T, PEKEEZER LB S ITSMEERROFEMIIE LA, n =052L0n =10
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Fig. 6-1 Comparison of the calculated hydrographs at several stations along the main channel and
the observed one at downstream section in ‘69 flood.
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Fig. 6-2 Comparison of the calculated hydrographs at several stations along the main channel and
the observed one at downstream section in ‘72 flood.

ELTERMELHE LR, B 47 EHKICOWTE] 0" =05 ZHANEIZIZRAHEIZE, 25 £
bz,

Lis L, REHEICHWSMEERNS X KM BEORYEIC O TREIRED L WA BB B
HEHOURICHABEORE ZHWERIZI LT TR LAGFREHL A TEZ V.

6.2 wash load DB ORKET

PHEDOHEAT LMW B AR E > RERBTHEESINL LKELTWE0T, tBOEET 2R/
BEL LCHREERDORAR SIS T 2MEROBBREEOMERIAT 2. COoBSOREE LTR, FH
HOBRAFRFENELIWEELZON S DL, Q) =2kDLsing O FFEXBEITOWTROTMEL,
BEEE Usy RAEROMFBRRIVEONLIRATAVWTHE LS

Uy, =Vgn®/2K-2/2(sin 0)173Q, /302178 L. (8)
EINZE>TQu XU Uy OEMERTEFg. TOL510% 2, MBLELTVIBADORANE
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0.2mm DEBEHE wo=2 cm/sec [Zx LT, Usy'/
we>6 LD BEEHEHEL TWb. LaL,
wo/kUyy” (r: kKarman Z8) OEDOR/MER 1/3 12
ET350T, fkMENTBRBELTIRER
L L UTHRBOK I ) BXMECTERERITE
HETHERD 50

DEWZ, —o0RKIZHIT S KR L wash load
DBEOWH M, MERELYSL L70IT, AREA-8 (T
DnT g’ sina XU Cs LERETHED Q &
U C oBEnElsRTE Fig.8 0L 51Tk b,
HEREBEREZ LD ITHERBOBBTIELAL
s, -7 MFETHIRBOEERHZEL
Tni, HELBEELLOMER L & BT
ETCRE2->TH D, A—HBIHLTLERAMIYE

2 .
53 E
S 3 <]
15 30t 30
10 20 20
5 10} pd 10

-4 Qn
Wo=2 CM/S
I o= T 7,8 e By 0
o} 10 20 30 x(km} 40
Fig. 7 Variation of water discharge and shear

velocity along the main channel at maxi-
mum subsurface run-off stage.
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Fig. 8 Comparison of changes with time of sediment concentration and water discharge at down-
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stream edge of mountain slope and channel in AREA-8.
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Fig. 9-1 Comparison of the calculated results of changes with time of sediment concentration at

several stations along the main channel and the observed values at downstream section

in ’69 flood.
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Fig. 92 Comparison of the calculated results of changes with time of sediment concentration at
several stations along the main channel and the observed ones at downstream section in
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Fig. 10 Map of maximum values of sediment concentration calculated at mountain slop and
channel in ’69 flood.
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Fig. 11-1 Relation between sediment con-
centration and water discharge
calculated at downstream section
of channel in AREA-5.
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Fig. 12 Relation between sediment concentra-

tion and water discharge calculated at
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Fig. 11-2 Relation between sediment con-

centration and water discharge cal-
culated at downstream section of
channel in AREA-8.
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