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DEVELOPMENT OF SUSTAINABLE SEDIMENT MANAGEMENT TECHNOLOGY
IN SEDIMENT TRANSPORT SYSTEM

Research Period : FY2016-2021
Program Leader : Director of Hydraulic Engineering Research Group
SASAKI Kazuhide

Research Group :Cold-Region Hydraulic and Aquatic Environment Engineering Research Group
(River Engineering Team and Watershed Environment Engineering Team),
Water Environment Research Group(Water Quality and Aquatic Restoration
Research Center ), Hydraulic Engineering Research Group (River and Dam
Hydraulic Engineering Research Team and Hydrologic Engineering Research
Team)

Abstract : Consistent comprehensive sediment management from the mountains to the coast is required
to solve the safety and operation issues caused by the flow of sediment, and preserve the natural
environment and landscape formed by sediment. The development of technology that contribute to the
realization of the development and effective sediment management of technology to contribute to the
collection and analysis of data related to sediment transport can be found in the still developing stage. For
promotion of comprehensive sediment management, we are still in the process of developments of technology
for data collection/analysis about sediment movement and technology for realization of efficient sediment
management. (1) Development of technology for monitoring sediment dynamics (2) Development of
technology for prediction and evaluation for impacts of changes in sediment dynamics on aquatic and
terrestrial environments and development of the sediment management technology with these prediction
and evaluation (3) Development of technology for sediment management technology using water level
difference With the development of technology, we aim to contribute sediment dynamics monitor, survey and
prediction of sediment production source, prediction and evaluation for impacts of changes in sediment

dynamics on river environment, sustainable sediment management by sediment supply.

Key words : Comprehensive sediment management, Radioactive tracer, Environmental impact,

Burrowing type sediment removal suction pipe
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EVALUATION OF SPATIAL VARIABILITY IN SEDIMENT YIELD AFFECTED BY
PARTICLE SIZE

Research Period : FY2016-2021
Research Team : Watershed Environmental
Research Team
Author : SHIMME Ryuichi
TANISE Atsushi
MIZUGAKI Shigeru

Abstract: To elucidate

To evaluate the sediment yield at the watershed scale and its dependency on particle size, the particle
size of suspended sediment and weathering features of source materials were observed for several years
and compared among the headwater forested catchments underlined by various lithology in the Mukawa
and Sarugawa watersheds, northern Japan. The effect of particle size on tracer properties was also

evaluated to confirm the availability of fingerprinting technique using natural radionuclides as tracers

for sand-size sediment.

Key words: suspended sediment, fingerprinting, natural radionuclide, particle size effect, weathering
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JID 3 i, 71 4 RIOFRAC K DRIFEENIRSHIRRD 959005
X2 kDT, ZOXME X L ETFRO 4 [BOFA
(2T DR O L 2T 5 Z & ¢, BIR
TRPROIRAE L LR L7z,

—J5, AEAEREEIE, 1 HsIZ o X 3{EOH£E 150 mm
BEOAZE YT v 7 L bem WEOiHE 77 2T
FEW T LCRbIRoTo, 20%, Yoo
H o chla & (FEBREBAFEOREE) %
SCOUR-UNESCO {ECHASEHETH L & blo D,
Wi, AR, AREERE A IIE L, AREE

(%) 1 IeRgE R OREREE R L, YT ho
BHI7RIREE, BEEOIEIESRDORZ L7050, £ 1L C, [H
UREI 3T 54 A R & ZNLSNOHILE D chla &
FOEHEA 2 i 572D, X AT 3 sk Y
77 LA 4 O chl.a BB X OEEEIEOR B
% One-way Repeated Measured ANOVA(One-way
ANOVA) THE L7,

AR TR A Bl g H RO F N Zflie LR
BT % 20, Z 7=, IRFEORD « iFIOEIGIZE B
L. 1HUE (1 ->0m) CHERERRIC 3 DORMTIHHE
ZED 1 OORFCoE 5 HLT, F 15 HUSORROY
JEEG % 5 B (Y (<2mm), BV (2-16 mm), /)M

(17-64mm). £ (65256 mm). F1 (257 mm< ))
T, 10% AL CHIE LTz, & LT, WX UWF|oEE
& AEEEEED chl.a B JOHERIrEIE & ORI
DIz, W LOWRIOEIGD 2 &ML LT-E
YR T 21T o7,

322 MERRBIUER

THOHERTR DIPRKLE AT 2 A LT2AER, & 0
ROEILITIL, FH 4 BIOFRE TIE L A EEB ) el o
7o (X 2.13), —H, /INEX LTURCTIL, 73 7SR JKG
A 6 A, 9A) 1 TEILINIZHA~TR 10-100 mm O+
DARET DEEANCH Y . A2 fG% (10 A, 2 A)
TiX, 100 mm L TFORZREE ML, 10 mm AT
ORIEITTe LAEILIIE Y 2L b HmE -7 (X
2.13), ZOMHMIE, & LA DT LTI EEE T
Hotz (K 213), ZDOT &S, A/ AORGRA
PNE E BN E DTN EAVRIREIND, — A,
KA ERTCIEZ O X 5 eI on g, Bzl
UTV NRIPRBREEASHERF S 7z, [AIHE CERBE B FAEL L 73z
L) 1AScSetsd BARIRRE (U 77 L R) SARGET D
&L NEE TR TCIE, # AEERIC X 0 R 10-100 mm
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5100 - l m10A (RER)
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=2 40 -
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2.14. FHUROFAESHAD chla &, AHwEIE
(=T = R A T

BIROMDNNHDIZERPET L, REWHDIF ETREH
ZINT TS VI TFTHZ LMD 2, 4% 10 mm LA
TORHRH L, ZOEEHT 5 AREE S H Y |
5 | &t SRR AT OB 2B 2 B B 5 &
2 Do
FHEHAD chl.a St TOVHEIAIIX 213 D L3
0 &ipolz, XNTHTCIE, HOmERT (9 A) IZ chla
MRS (& 2 Btk KONz & T L oo
7= (One-way ANOVA. p<0.01) 7%, HamE% (10 H)
1T EDOMETE 10 mg-chl.am2 SRVME L 72572, 2 H
X F LA TRt LY b0 stz
(One-way ANOVA, p<0.02), —J5. BHWrEAIX,
10 A ZFBRANT, & A FROFHMORST L 0 7L 72 s
7= (One-way ANOVA, 10 ALt : p<0.01, 10 A :
p=0.06), F7=. 2016 FFEDOFHHREEIC LD L, F 4
T TIEOTNOZTHIIB T HEBEEIME S LU=
Z LB ) 2016 FEED/NEX A THTCIE, FRT
B SFEOER IS LU IUTHE S (S BEEORIRE - BB
ELRDoTZEBZ DIV, ZILLDRERNG, X LT
ROMFEREIT, FomE (10 A) (THERS L7 et &
EBICHIPFEEND Z & THIEBEIE I LTz L HEE S
N5,
7o, B XOWRIOES & A5 & OmERlRoHT
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OFER, chl.a &ZOWT, W, WRIEIE L LEHRITAS
Nnigmoiz W p=058, WF:p=077, —H. A
MBS IAEIE N NT EE L . VBN & IR
Bonzenoi= @ p=0.73. i¥%l:p <0.001), Ar—
AL, BRI > TSR EA S
TWZZ LD, RFIOWAF] (2~16 mm) HEE)
T HBEOBEE )T, IRICHERE L QU s A bR L
TeATREMED 8 5, — 5T Y (<2 mm) 1FRFEDV I E <,
HE) 2 bR D72 DB )G B -T2 L
B SIS, FEEBRSEOFIBE IS e RS ORREDS 10
mm itk CTh D &I BEFORE S, 2o rTReMEA B
FTNDHENZ 530, LinL, XA THIZT 10 A0S 2
FIZONT THARIBIE R E U E D B 72> T2 b o
DO ARSI I MORS L U /072 o TND,
ORI & LT, ROWHEGI ISR L L
7eh3, 2 HJERDCTHORIDSEN S FROBELN T E AL EA U7
Mol Z EMBZBID, AT, TIRICED HWHisR
B L AERSE S ORISR A X O RSBICRIAT S Z L 2 HX
& LT, RORIEDAOIEN, (EBEEA RS E 5
AL LT AR B < f@lii /) 30 b B8 L=t a
1O TETHD,

AIBLOFRAEL, Z DIFZAHVKE (pH., SS %) | JEAEE),
FFHICOWTHEmBL CND, Zhbid, BEIEENC X
DEALREL, FIUEHOT—2 %072 b h 14
EER U O E RANENRH D Z ED, REEE
VB CRARERZ WE T2 TECThH D,

4. TRBHGIC K ZKEDLRAKRIR
41 [FCHIZ

Z LORERFEBITIN T, & DK ZHERS 9% )
IRERIED 1 5THY . SESIERPIOTIED R
A Ehi S TS 32, PEDOJEE LT, SERLT T
% 2 DO TROW) AT D56, BAS T
V) O R HIZER BT E A 2o i S 5 IE DRI
s, — 5T, ALTTRNCE, ¥ 2kl
HERE LIRS LTALFIEN S EN DT, X AT
TROW NN ST BRI BV LTALFEWEDS, %
OFJINAEES D AN 2 ReMDE 2 b d,
DT, Thy% & N TROFNNCEAT DB,
fa HAbN DV U TAVST I L D KA ~DFZED
AIREMEARHI T 2 BN B D, FTo, G L7zl &
0. BRSO EOWOKEH B LT 5 2
& INCAERT HAEAMI L 52 5 2 L35
A N5, AFFERRETIE, T L0 KEFICE
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AAEFEL, FAES baRG e LT, RAESX LOEED
DYAHT 2 &RHEIC X DKM ~DF B FTREN AT
g2 DN TR LTz, RIBND R 5 RAE
A AEPATTIE, 2 E TICERRHIRED HOAFEA
LTETRY, JKRHPKESRE~ DR G ST
B ¥, ZOI, F WITKMIHERE Y 5 1% & 5 Tk
DOFRVENNHERS T2 Z & T, W 2 T2 EET 57
DOBEIED HIVTND ¥, A LFKHIINO 0% 4
LPPROWINCHE T2 ¢, Dbisaic L K821
DIRAAEN -2 DEZBED RIREME SR STV D, =
ORRFTCIE, A TN E EN LT IEOEH B
DFERIZIFEDNT, ALFIE DT K HPIREEAHEE L
RIGACFIVEN L DARZEO IREMEDSTHI < T D,
Z M, EEHICE N LI E OB |
KPR T2 Z L2 0E L, )RR 2 HEE L C
W5, L Lenn, EEHRICEENDS T TOEDL
PN KIS 2 0 Cldeu, Tl KA
BARRITHERE T 5 2 & T, KA~ LT E D R
95 AIREMED B RIZRHI SV TV D Z E B X Bid,
K VBTG ZTT S BT, x5 LT EFWE O
HEZHIE L, Z ORI T ERARROR) 7K
IR AAHEE L, KA~ DB O e AT 5
VEDRDH D,
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X215 RIEX LKoo (24 R L 0 $eit
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PEOSCERE ) BB LA BV HlE & Fised 5 2 &
T, TIHERITHE O SRR X 2 AR B o rTReEORE
i 27T,

42 MHEFE
421 FES LEEOFEMR EFIERED S

AT, RAES DaktGr e U, RAES AITEHN
W EIERINZE 72230 | RAIFN O FIiiBl sz Sz s
LTH Do FAEL LD L 3.5km f3TD & LIFAHIZE
W, 20164F11 H 2 HIZ, =7\ —U % HNWTR
BEPFILTZ (K 2.15), & AFPKHWOEE AN
i SAVT IR DI | PKHIREE 2 HEE T 272912, JEREFRA
FEHES T, B LI O G KRZHE LT,
42.2 [EBEHNSOESRIESHAR

RAES Wkt SEER LI HIRHIT 5 4B
DEAEFRET D700, BEiaSe 56 Uiz, AT
I3, RO L LT, RAIESX Akt K 2 fH
L7z, 7ok, RIEX LIFAKROAKIL, 2016 411 A 2 H
VRS LR/ D FRSE CERIR LT,

A BRI K B VR R, BREETS
TR 46 5 ABEITEN LT, BT 46 B0
FOREN T DML CIREE R S VAL & O RA
FE A 10% & U Cistiating 33iid- 5208, ATl
FEREL LR EOBRAHAET 2720l0, HEEAE
A3 2.2 1R LB 5BV RE Lz, £, Ao
HONFRXET T 7 & UCRE LT, HEEARELT L
[THRY R L% 3 [El, AFf 15 BlowsHRERE I LT,
RERRIC, BRIRA R, #igh, v~ T, fh BR
ORI %2 ICP-MS IC X &R LT,
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423 EEHISOESRSEHENEN
RGNS JEE DRI CIA LSRR A
UTORNSEE LT,

B g = (R OB (/L)

— DI EE gL ) x FREL)

FRIRHROIRENT T o 7 % TRlo COash, T
B0 &L LT, RO EL KEEEE CHID | K
BRI BT ) OFSHIE (ug/g - Dry Solid) Z3Rkéd7-,
424 FLEEH,OEHL-EBRBICL2EMEED
ATREtEDFHilh

WHRBR TR & LT BRI DWW T, & Akt
JEEOVRHRRERE R b & ERMHAGREOI] Ko
FEAHEE L, BEROAEMEO SRR HEH LI fE
PERHE &t g5 2 & T, TR E S SR &
R D AREME ORI A 3R AT,
4.2.4.1 AlIKFREDHESTE

PRk 28 ARREICEN ST ARRDEBRIC IV TRA LTZ
R LR, 38 XU DKM OB HRAER
IOAFHIVTARHEIZIESN T, BRI O 1K
DEJRSEIRE A HET LTz,

SRR 28 FERAE) KGRI G TRV E PRI ESER
maru ' ZZ&E(, #1])I[[iEEE TWEL IO OE
DD R A RE L, UK SRREEZRTH LT,
FAJEHAOKTIRE AR Uiz, SR cof A LH)
H13.0.14 m¥/s ) I E 177.9 m3fs & s S3uTn
%, Fio, HOkEE LT, MEKEET—2+
W OHNAFEE & 1.6 tm® 288 L, TAVREEZ DL F o=
DB FE LT,

T EEBE(/L) = 0.14(m?/s) x 1.6(t/m?) x 10°

+ (177.90m*/s) x 1000) = 1.259
FTo, WERETRNREZ LU T OO v i Lz,
erfe - TBRE (g - Dry Solid /L)

=1.259 x (1 — EKE=(o%) = 100)
SR U7 R DR TR o 72 O DS R A
T HZ LT IDKARE (/L) ZHEH L7,
4242 FEUFHEEDEH

A I TFREOWN NG Uiz 4 BT A ) HYAH
OB OWT, AWEZEO Rt IS 57280
(2. BEEOSTRREE#RA & &2, MREEEOA BN
EAEEH LT,

BEHEOTMICHTZ0 . AT, RAEINCAERS
DHEMEERR LT, KRR OREERIED KIS
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(DS CTHEEMRMmZ I LT, RAIES B T IRORE
JINE, HEAEROAIBA i e 3 A B3 % B AlD/K
B L SHCD, EO7, HETHMNZET 5
e, ZOFRONKBICART 2AMERRETHZ L
WNEE LV, 22T, PEROMBEBIEO R H A H
T KA AR D K BB 575 30 &5
BT, YoKIBDAN) B FERIOW]) 12363 24 S A
LT,

TRAAEDR TSR D 7KE BAIEI, KA OB
DIFGEA~DF LS IET 5 2 & BiR L CRRIET D720,
EHIRMICo &l 2 24O BGOSR e g
HL T\, — /5T, TR K 2KE O kT
R CAE U D B2 HNH T8, AWFFETIE, K
o2 2KEAMORBIER L, AEEOHb
EETHMEND D, T T, AW TIE, sy
A U 2 KRAEAER DA D)o B B R IR
LB OHEMSHIEARET D2 L & L, Aot
(PO TS B L,

[42.16 TR 7 B —IZ0E A EMRHbEA S L7z,
LU E M HIE OS2 RS 5, RAE
B I NIORAEN DI OURAN AR D KB BR BT
OABET B EIEESN TS Z &b, BRI
DRI L B D EAFSE~D SRV SR
FEW B SE) AUE LT 37389040 fagME L L
T, AAROHOKIBITAR L, 10 - Haid D0 3D
HRETpo TR (g, Wi, BB mgsve
Y. BIOL ok NEIAERT AKEAEYT, 23,
EH ORI N D KEAYFE B ALFRIE, B8
Hi5 1135 OV OECD TG OHEFE Tlr % A #71) Akl
L LT, o, EHAEHE LT, BARDOEKEBICAR LT
WOHETOEYD S5 6, Rl AR A, B LN
ANPGRS T A ORERE, F Tl IC IS L
(SN D RIS OTESE (151 - (bR, RIS 1A,
OECD TG OH#ESEE) ZxI5Re Lz, Zoflh, firkEk
F OO 7 N —F 12T, FBINCAERT 54
Y & RB O BRI AV E R AR LT, &+
7o, ERROEIZONT, BIHE T IFRE DM
il (ERCESRE) HUUE L7-, AFZECIE, Ak
FHHT D0, WEE LTABMERIEL, 73k [10) &0
7% Z & CRIEREOHEER/ E L,
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T CRMEDAMEREEEHE L LT,

AL BRlOGHERREEZRET L., BIE
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ko, SMERMERIZE Uiz, ZOBMZ, 1BHEMED D
B3I DY s Ujd = l [ s [ 57 Al ma. WA RL W QDY 5 Wy s e =72
PHEDMFAE L COTERA, SRS DR 7%
TS U, BRI &SRO T- AR & S8 D
FHEDDEROZ, WIT, BRI BRI Dy IME %
BHAEMOSMERIEEHE L Uiz, ZOBMC, 18Pk
MOIRD I AVEREREE L At B o RO bz
AR DE L QR At 5k
iR B LT, R TR A
PEREBEHYE & A OSBRSS A LS L, /NS
VMK B BRIOA EMEHIE & L7,

4243 HYRZEDTIREEDHIE

NP— REZ VT, FAEEMSEL LTI
DA AO R A HIE LTz, /~Y— RELIJI7K
TR OHEE A A EERHIE ChR L TRk s 4,
Z OHESTETII AT — RO B 5 —E DI A
FRISTODNE S DCTEALFIED U A7 O i
L CE DR DD, ARFFETIE, ~P— R 1 %
B - A JEIE A B D ATREME D B DL & L C
HIE LT,
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0.04 ug/g-dry solid B T~ 7=, gL E AR 3%
MWD B%WITHENNT 2 & & HICHE RS 7~ ) ORHEN
WhnL, o, STH LR DENER LT, EHRITE
BRI 3% 5 5%\ THINNT 5 & & HICEE O
EEUT Y OREEIIN U 72%, EEARI ORI E
& I EE O RS 72 ) ORI L=, £7-.
U AT, EEMELE &I, JRE OV RS-
D OEHENMET Lz,
432 FANKPOERERE

Ty & UTHWZ MKk P o4 R &
FRHRRBRRESU AN THERE L7 KR D4 AR EE
#[%] 2,18 |73, VA HIREE SR B DU CTHEE L7 igh,
fh, BFE. AU OWNIKHRREL, ThZEh,
3.17-3.18 pg/L., 0.06 pg/L. 0.26 pg/L. 0.32-0.68 ug/L
Thotz, High, #h. ERITF NEENSOBRICEL S
K PEEOZINTE L A E R DN T-, — T,
~ UL, EEAFEEAVNSUVNE S A KRR D
HEEMEI LA MEZ R L, EEAREAY 3—10%DRHZ,
T2 D 2ERREOW) KR AR U, SRS
LAV NSRG4 L O] KR EE 2SN L
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AHFFECIE, BEROBBEHOEENT — 2 % VT,
B EMEOFHMA I LTz, FHiixIG L e D) NI, %
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