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The Japanese Public Works Research Institute began conducting sabo model experiments in 

1968 to investigate the supercritical flow regions of steep rivers and to study mountainous 

areas with large quantities of sediment discharge, and have planned several sabo structures. 

The nonprofit Civil Engineering Research Laboratory has now taken over these sabo experi-

ments. This report summarizes the results of a recent typical sabo model experiment. We will 

present an outline of the physical model as well as the results of an experiment using a 

straight flume to prevent landslide dams from forming and application of a geographic-

features model to assess problems related to landslide dams and woody debris. 

WOODY DEBRIS EXPERIMENT 

The distance from a mountainous area to the mouth of a river is shorter in Japan than in many 

other countries. In mountainous areas, many trees are downed due to collapsing hillsides and 

riverside erosion due to flooding caused by typhoons and other disturbances. When these trees 

arrive at the river mouth as woody debris, they can cause serious damage to ships, and as the 

woody debris flows into harbors, it can float in fishery areas and obstruct fishing boat traffic. 

Moreover, even if woody debris does not reach the river mouth, water levels increase when it 

gathers at river structures, such as piers, generating floods. In such situations, the pier can be 

damaged or become dislodged, adding to the woody debris. 

This section presents a case study of a woody debris 

countermeasure facility proposed for the Nodaoi River(in  

the city of Yakumo, Futami-gun, Hokkaido). This location 

was subject to flooding from 1997–1999 when woody de-

bris accumulated at a bridge pier and at the fishing port.In 

areas where wood is trapped in a ground sill spillway, 

scientists generally suggest preventing damage from woody 

debris by catching wood. However, this type of 

countermeasure facility tends to block the 

entire spillway ground sill section with 

trapped woody debris, resulting in an 

abnormal increase in the upstream water 

level of the ground sill spillway (in this 

case, 4.2 m).  

The piles were set up on the same side as in 

the original ground sill shore plan, but the 

upstream water level rose by only 1.7 m, in 
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Fig. 1 Sketch of the revised woody 

debris countermeasure plan.
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Photo. 1 Woody debris trapped using the revised plan.
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contrast to the rise of 4.2 m that resulted from the original plan for catching the woody debris 

(Fig.1). In addition, the revised plan solved the problem of decreased downstream riverbed, 

because sand could flow between the pilings. Results indicated that the revised plan ensured 

flood control, and that 84% of woody debris was trapped (Photo. 1). 

LANDSLIDE DAM EXPERIMENT

A landslide dam can be formed by disturbances, such as landslides, large-scale collapse, or 

debris flow. The dam could block a river, and the resulting debris flow and flood during its 

collapse can cause disasters, such as flooding in the downstream region. Therefore, Japanese 

scientists have begun to examine these characteristics among disasters caused by landslide 

dams from a crisis-management perspective, with the goal of installing preventative sabo 

structures in areas in which landslide dams are likely to form. 

Our dam model was based on a disaster that occurred in 1934 caused by the collapse of a 

landslide dam in the Ichinose area of Ishikawa Prefecture (in the Tedori River). We built our 

model at a scale of 1/60; the original dam had a height ranging from 30–60 m (Photo. 2).  

We confirmed an excessive peak discharge. The sediment balance indicated that during the 

collapse of the landslide dam, about 80% of sand 

accumulated directly below the dam. The 

decreases in sand volume and peak discharge 

during the collapse of the landslide dam revealed 

the following methods for improvement: 

1) In a closed type sabo dam, the ability to catch 

and store water and sand can be improved by 

excaveting debris. 

2) Switching from the closed to the slit type sabo 

dam can usually reduce sand accumulation. 

 CONCLUSIONS 

We conducted a case study of a sabo 

dam on a steep river in Japan. It is 

difficult to forecast the behavior of 

woody debris, the ability of a device to 

catch woody debris, and the collapse of 

a landslide dam using current 

mathematical models. Therefore, we 

selected the more effective technique of 

model-based experiments. In future 

studies, we will establish a more 

detailed measurement technique and use 

the data from our physical model 

experiments to further improve the 

calculation technology. 
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Photo. 2 Landslide dam model collapse 
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Fig.2 Discharge and sediment balance after 

experiments (Unit: × 1,000 m
3
). 


