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Iig. 1. Observational system in Ashiaraidani experimental basin of Hodaka
Sediment Observatory.

W3,
i) B PRI B3 2K E 1A DOFLEIED & O « WIRZS OB, ERA NifgE~o 1
Mo E LTid, RS S HAKEE LTHBESN 2 b0IKA T, miFEOREORAREICLEHD

_3f



68 FABIKIEEH $£355A F4. 4 (1992

12

Rm/somin) 4 E,M LN A
PN RPYEC,

40
Q.( £ /30min) 20

F w
meh)wi_’_~_iafvr\_k I A —

0

O & 00

O

80
Qs(gr/s) 40 -
5 ”E d>3

12 18 ! 6 12 18 6 12 18
July 5 July 6 July 7,1974

Fig. 2. Variations of discharge Q, sediment discharge Qs and rainfall R
during floods in the Hirudani experimental watershed.
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Fig. 3. Step-pool morphology in the Hirudani creek.
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Table 1. My research subjects related to sediment problems in mountain area.

Phenomenon

Theme

Slope erosion

* Erosion mechanism of slope bed composed of cohesive
and non-cohesive material
* Gully formation and development of stream net-work

Slope failure

» Prediction of the occurrence
* Mechanism of soil block movement
» Transformation from landslide to debris flow

Debris flows

» Prediction of the occurrence

* Mechanisms of the flow and sediment deposition from
it

* Prediction of hazardous area

* Debris flow control with sabo-dams

Sediment gravity
flows or inmature
debris flows

* Prediction of the occurrence
* Structure of the flow
» Sediment transport equation

Step-pool bed form

* Mechanism of the formation

* Characteristics of geometric shape

* Flow resistance

* Mechanism of sediment transportation

» Mechanism of destruction of the bed form

Bed and channel

* Critical condition of sediment movement and erosion
rate of stream bed and banks composed of cohesive
and non-cohesive material

. %/I(zlchanism of stream formation on very wide channel

eds

» Sediment transportation and channel variation of
braided streams

* Armoring phenomenon

Wash-load

* Mechanism of wash-loads
* Prediction of the rating curve of wash-loads

Mechanism of debris
control and
sabo-structures

* Control of sediment transportation with sabo-dams
*» Control of river bed erosin with ground sills
» Regulation of river course with channel works

Table 2. My research subjects related to sediment problems in river.

Phenomenon

Theme

Bedload

* Critical condition of particle movement
* Bedload equation

Sand waves

* Criterion of sand-wave formation
* Mechanism of occurrence of sand-waves

Suspended load

* Mechanism of sediment suspension
* Distribution of suspended sediment
* Formula of transport rate

* Mechanism of mud flow

Bed variation and
channel variation

* Bed variations of compound channels and meandering
channels as well as of channels with abrupt change
of flow width

* Channel variations

» Sediment sorting and armoring phenomenon

Sediment hydraulics
in reservoirs

* Reservoir sedimentation

* Prediction of inflow rate of sediment and bed profile
* Stratified flows

* Turbidity currents

* Ellimination of reservoir sedimentation

* Sediment transportation with pipe

Estuary sand bars

* Estuary closing
* Method for preventing estuary closing
* Mechanism of the development and variation of bars
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Table 3. Catastrophic Sediment Disasters.
Phenomenon Theme
Volcanic * Pyroclastic flows
eruption * Large scale landslides
* Dry debris avalanches
* Debris flows
* Mud flows
Earthquake * Large scale landslides and debris flows
Severe rainfall * Formation of natural dams
* Floods due to breakdown of natural dams
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Fig. 5. Comparison between authors’ theory and experimental data for the
distributions of velocity and particle concentration of debris flows.
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Fig.6. Comparison of authors’ theory and experimental data for the ratio of
depth of layer of massive sediment transport to the whole depth.
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Fig. 8. Schematic diagrams of pyroclastic flow and partial massive sediment
transport. immature debris flow).
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HISTORY OF MY RESEARCH ON EROSION,
SEDIMENT TRANSPORT AND SEDIMENTATION

By Kazuo AsHIDA

Synopsis

The author has engaged in the research on erosion, sediment transport and

sedimentation for forty years since his graduation from Kyoto University in 1952 to
the time of his retirement from Kyoto University in 1992.

Firstly, he stressed the importance of field observation by taking an example

from the results by Hodaka Sedimentary Observatory of disaster prevention research
institute, Kyoto University which has continued the field study on sediment erosion
and sediment transport since 1965. The authors found the existence of step-pool
morphology which has an important influence on sediment transport process in
mountain creek. This finding stimulated the fundamental investigation on step-pool
problems and led to successful results.

Secondly, he reviewed his study on the mechanism of sediment problems. His
most interest in sediment research has been toward to the mechanism of the
phenomena. He conducted the investigation of several sediment problem in
mountain region and alluvial rivers. Among those some of the studies relating
sediment transport, river bed variation and debris flow are reviewed in this paper.

Lastly, he mentioned the phenomena relating to the catastrophic sediment
disasters by taking some examples.



