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Synopsis
For 40 years, | have mainly researched about sediment transport and sediment disasters.
Also, | was very interested in the research on sediment management including habitat
conservation in rivers based on transport hydraulics. This paper summarizes 40 years
of stories on the research and describes what | want to convey to young researchers.

F—T—F: bwscE, LRER, W, FRES
Keywords: sediment disaster, sediment resource, sediment transport, bed variation

1. [FC®HIC

FH 3 MIAEDR (19794F) AT HFEIF—L&0
SEBERHY, WA X AHE Y OMPE — S5
KT L CTHEROL D Z L 2EX I &
Shih, XA tENZL A, TRIFPR
WRERT DA HMBERDO L ZATHBR LS &
HFon., S0holEo L, TS EKEFES 1
WREOMFTDAL — T A Lol ETho
. 2ok, FEUE (B RBFERTw B EEM) <
FEWMSL, BT, MLLEmsIA U L, 198544
AMNBHI987FEIA £ THFE2 B O, £D%, 1995
FIH F THBRT LM AR LR K L=
GE ETEHBER) , 200246 A £ TR KT EFH
JERMAR AR E BT L R SRR IR ORI R A %)
WENHS L, 20024E7 B IZB SRAFJERTIC R - 7. 2003
3 A F TR S FHFITE T I mD 3E H SR 58 43 B
(BB HRZ) , 2003440 5 RS E (O Efnt
%) , 2005%E4 H 70 b 13K E e v 7 —
W S ERF IR THIE &2 1T o 7. B SRBFSERT Tt —
B LU TR M ol g < i sEEI1cmE L.

T, AFEROMEEEY KD &, WICET 5
B IEr ShhE 0, LR SEESCRNIBR S ORI
ONT, FORL2DHED=— X% RN HHERS
DAREHEZEZ THEREEIT> CTETz. KRBT EWKE
DB IEEIFIC R LT, WNCHESERTE 500N
FTEEEMLAEN LR EED . £, it
FEL BV, EWEREWIF—T— K& H o THF
ZehMED T, HWBICB VT, HRHITREORE D,
FhEbEERERNEH L, BRADOFEAETIZ
EAEREORKNEEZ DO, HET V7%
OBFETHES D EEZDFEN SN -T-. LA
W, HBREE, ~FKw, EKeETBBEBSITmD,
BV, BWEWHIHIRT, TLEREDYRAaIT
FERKEL VW) ZENABERBETCEDNL, bR
E T BRI T o~ T ADAL A =R
BN RSN RTHAS. LML, L
WAKERLUENOHEELRER THD. 505254
I EH, DR E TR E B O LEMEN R R S 4L,
#Z4, FIH, BEOBAN LWL 2o T
BHHENSLTHNTD, R DRH 50 E 9 MR
M Tholz. LWEEROERTELTCNDLO L

— 18 —



12, Fiftrlie e LW EHO-OIIT W EERE L
T ZENREETHDIEWVIBIILESTZ. ZD
LRI RAEERZICBR TN ED—DThH
DT, Afgixb bbb A EWEEICHT 25O
BRKFEEDDLD, LHERENI F—T—F{
A MVICHTMATO Lk~ Z iz L.
INETEEOMAERIZEE L, BENL o7
ZEIERETH- TN, xR W54 B O RFZE i
ERFEL, BIDRFRLEMOFAE LMD AV, Hh
BWOTEBIMRERCHEME L HE S N TE, fifk
DLLBREOE-RTIHEI LTV B EEFOH
EZTDHENTELOTROETH L. AT
WD o TEIAESCHIEHRE RN L2 LAED
e REYRY, fFRAFORDIIV ELT, b
LT 5 & B FHRESLFLED T D45 % ORI
SOMmH LR EDBNT, FAOENERSSE 2
il EEXT L.

2. FHERK

2.1 HEDREZ—FSM4
RERIXOT =X AY v MF LD FR
SHRICEBT HRFZETH 0, B el (4K, A
HAFZERBY ) ICHE L TV Wiz, FR)IKEE
RBRFTORBMZH - 72K ZH20m, ME50emFE FE D K
BaE - T, —1830ke DEEWD & #5480+ EBR T,
12H ORBRFTII AR OKBE DT EHEL, XK
BDRETH-T=. AV v MPBHER ORI 2 3% E L
T, ZOLHOHEDIBIE & F 206 O LR @R
WOWTEHAIL, Z 0@ % e amIc S5V Cff
Fri, MAZzHETEEVNIRNETHoTZ. 505
B2E, BT WEROBEISE OFED A X — b
T A VIS TV e, BRI EIZPCIT 2 <,
MREBOBEH RIS IZERBICTERN-TZ0
TRENTRNCITR E B &2 35 L7z, S IR E 8 Ol
Ay 7 bbb EMN LS ZZERNER, Pt b
TR BB OB EZ L-2v0 21, EEOFHD

RREZBE L TOHOHEHELTUELVLDOTHS.

2.2 WHMOF®EERLEFENE

& LRRRR TI%, HIEEZ ST 7o [ it L e 2k
CYREE, BRZF) I8 LW, B
JEIIARBUKEE OBUED G E o 7283, 1R —E DR
WY D 72 B K O BAEIX R S 2D ) —
v & BRI DI T - 1=, RBLKE D 7=«
RATHRES T, ELRICTITERD DI ERELE
B, LR SCTIITR 2 b i[O 72 O Ykt o 7%
AT DD EE, IR OF EROERE HITH
U AF LR 2 R0 B ARG 95 72 D35 % 3%

BETHZENTEE.

B TIX, E6, 7, 85 % k- T 44~74y,
88~105u, 105~125p, 125~149pu, 149~177q,
297 ~420u D 6FEIH D — KRR O IAID & Wl 32 &
IANBMRESTL. TOX ) KRR R ED
DIZOEHEZE L=,

WFZED B AL, —ARICE D U T2 BRI o TR E R R
RFFTIRA 2 I L, RN ESRIRD 2O R E
XzERDDLLOT, FHROEMBOHTETH- 7.

Fig. LFE LT TH LN i bEBRIEWFER TH
D, RifRd & thREFE (Rubey 0 ) 38 L OVEHE O 7
TEBR SR BE PR u,. (54, 1956) DOPRIfR, HiEL
e D & E DEBEE u, EIREDNIERICRY
R D b & DR u.g, , TR E O %
Bz LicboTHD (FH - FEH, 1986a). 1¢
de, W I AET HIRR OBEGEE u, 1Lk
FEw, ICIFIESE LWV EWS 2 ERmbn Tz, 2
DEZHFITIDE, Figlk v B X Z R Z1000
(0.01cm) & Y K& WEIZEEEGHEE ST 5 & Ik
ST FE~EERTI0IC3 L, NSO ILER
IR~ BT D282k D. Licho
T, 100ul FOMIZEITHFERE CRX I, 20
Lo RMMBIE Yy v an— K GREREOWD
W, IERMEHZIFE TNV E D) 12725 2 LR
mEnb.

B T

Photo 1 Visualization of upward flows near a
channel bed, a picking up process of a particle
on the bed, and a resuspension process of a
falling particle
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Fig.1 Theoretical and experimental

threshold shear velocities of bed load and
suspended load of fine sands
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Fig.2 Relationship between the coefficient ¢
and the particle Reynolds number
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Fig.3 Sheltering effect of bed gravels

— 20—



10°

=3

-4

=5

= 0.02cm
o/p:2.65 10
K «0.035
T Cs
N
qSI-I
10
107* Ashida- Michive
|” Itokuro- Kishi 10
IO-S_—
\
\
i |
-4 I \ ]
|0 | 1 L1 a1 Io

WO/U*

Fig.4 Pick-up rate of sands on a riverbed
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Fig.5 Concentration at a reference level
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Fig.26 An example of concentration distribution by the presented model
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Talbot type of grain size distributions
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Fig.40 Relationship between the maximum hourly
precipitation and the characteristic duration time of
the rainfall (the cumulative precipitation / the
maximum hourly rainfall) during major large-scale
sediment disasters
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Fig.41 Multi-hazards at Shaolin Village
by Typhoon MORAKOT
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Fig.46 What are the functions of rivers?

Photo 7 Sand mining
activity in Merapi Area
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Photo 10 Effects of riverbed degradation by
excess sand mining on river structures in
Indonesian rivers
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Photo 11 Sediment deposition at the upstream end of
Futatsuno Dam in Kumano river due to Tayphoon for tsunami countermeasures

Talas in 2011 Peninsula
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Photo 12 Elevated embankment

created with removed sediment
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Fig.49 Unsustainable sediment
management system

TRER
Rm: #fft#DkgE R TR~OLBOZ7Zvia
THTH THETH
A AN
Rm R'm Rm Rm
1 I ¥ ¥
P P —
P —— 0 —Co 0>
P kit iR A0
P: thhEE D LRMER
THEERBIER

Fig. 50 Sediment management system
with sediment release
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Fig.51 Sediment management system

introducing stockyards, sediment
utilization, and sediment removal
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Fig.52 Sediment management
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