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The Definition of landslide dam

In addition to steep terrain, torrential river, loose soil

material, and fragile geologic conditions, typhoon and

extreme rainfall events cause frequent land collapse,

landslide, and debris flow events. These events may

result in landslide dams.

Landslide mass moves to the river channel and block

the flow, the mass can be called the landslide dam.

The water is stored behind the dam and forms a lake,

the lake can be called the landslide-dammed lake.
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The Definition of landslide dam

Landslide dam

Landslide-dammed lake

Photos provided by DPRC, NCKU
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Causes of landslide dam

Earthquakes and rainfall often occur in Taiwan, if earthquakes and

rainfall induced avalanches, landslides or debris flows, the material

blocked river will form landslide dams.

In 1999, the Chi-Chi Earthquake caused 13 dams in Taiwan.

Typhoon Morakot stroke southern Taiwan between 8/6/2009 and

8/9/2009 and caused 17 dams.

In 2008, The Wenchuan Earthquake caused 256 dams in China.



Causes of landslide dam

Figure illustrates the

coordinate data distribution of

45 landslide dams in Taiwan.

The triggering causes of

landslide dam via earthquake

or typhoon event are similar

to many cases throughout the

world.
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The hazards of landslide dam

Multiple landslide dams may form within a mountainous

area and pose an additional potential danger to the region.

When a landslide dam suddenly fails, the material of the dam

and the river flow rapidly transport to downstream. The

momentum of the flow can cause serious damages.

The formation of landslide dams occurs over a short time,

and often causes large disasters that are sudden and may

have a high impact over a large area, thus seriously

threatening lives and properties both upstream and

downstream.

Therefore, we must understand the mechanism of its

formation, and further improve the countermeasures of

disaster prevention and mitigation.



Formation mechanism



Formation mechanism of landslide dam 

• Introduction

• Formation

mechanism

• Geometry of

a landslide

dam

• Conclusions

▪ The formation mechanisms of landslide dam are

mainly divided into two parts:

▪ Landslide masses are transformed into a debris

flow to form a natural dam.

▪ Landslide masses directly to be a natural dam.

https://246.swcb.gov.tw/Landslide/Landslide_Introduction



River blocking induced by a debris flow

Photos provided by DPRC, NCKU
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River blocking induced by landslide

River was not blocked by a landslide



1. the runout of the landslide debris needs to traverse the

width of the stream or river

2. the thickness of the landslide debris in the stream or

river must be greater than the water depth

3. the depositional capacity of the landslide must be higher

than the erosive capacity of the river

• Is it possible to know the location of landslide dam in advance?

Formation conditions of landslide dam 
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Formation conditions

of debris flow dam

Step 1

Step 2

debris flow dam formed

Run-out distance of debris flow (     )

larger than the mean width of mainstream (    )

Minimum deposition thickness of debris flow (        )

higher than the mean depth of mainstream (      )

Rivers change

Yes

Yes

Yes

No

No
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Tsai et al. (2006)
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Scenarios of debris flow deposition
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Case study of debris flow dam in Taiwan
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Formation of dam by landslide 

1. Run out distance of landslide 

2. Thickness of landslide and water depth 

Tabata et al. (2002)

Heim (1932)
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Dimensionless analysis
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Case study of landslide dam in Taiwan

Photos provided by DPRC, NCKU



Geometry of a landslide dam



Emergency evacuation plan 
and landslide dam monitoring

Preliminary 
investigation

Formation of 
landslide dam Quick evaluation

Risk assessment and dam 
stability assessment

Termination of evacuation actions and 
landslide dam monitoring

Risk rating

unsafe

safe unsafe

safe

Emergency plan 

▪ We need a emergency

plan when landslide dam

form.

▪ The risk assessment and

dam stability assessment

are important in

emergency plan.
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The geometry parameters of landslide dam 

Chen et al. (2014)
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The establishment process of geometry 

assessment model 

1.361 20.316 , 0.9066L LV A R= =

Chen et al. (2014)
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The establishment process of geometry 

assessment model 
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Chen et al. (2014)
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Earthquake:

Rainfall:
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Chen et al. (2014)
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The establishment process of geometry 

assessment model 

Earthquake:

Rainfall:

660105592 23301 .R,. .
d == 

663206772 24860 .R,. .
d ==  Chen et al. (2014)
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The establishment process of geometry 

assessment model 
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Chen et al. (2014)
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The establishment process of geometry 

assessment model 

▪ Time ： July 16, 2006

▪ Location： Lung-Chuian river, Taitung

▪ Trigger ： Earthquake

▪ Area of landslide ： 160 x 103 m2 

▪ Volume of landslide ： 600 x 103 m3

▪ Height of landslide dam ： 35 m

▪ Volume of landslide lake ： 800 x 103 m3

▪ Type of dam failure ： Overtopping

Chen et al. (2014)

Photos provided by DPRC, NCKU
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The establishment process of geometry 

assessment model 

Distance (m)

Elevation (m)

River bed 

investigation result

analysis result
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The establishment process of geometry 

assessment model 

▪ Time ： August 8, 2009

▪ Location： Hsiaolin Village , Kaohsiung

▪ Trigger ： Rainfall

▪ Area of landslide ： 609 x 103 m2 

▪ Volume of landslide ： 23580 x 103 m3

▪ Height of landslide dam ： 50 m

▪ Type of dam failure ： undefined
Kuo et al. (2013)



The establishment process of geometry 

assessment model 

Chen et al. (2014)
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▪ The obtained the potential location and dam geometry of

landslide dam, provides important information for

further dam stability analysis and emergency response

plans.

▪ In the future, we still necessary to update our knowledge

of related topics such as landslide-dammed lake failure,

disaster assessment, prevention, early warning and

evolution trend etc.

▪ Disaster prevention ~ Hope for the best, but prepare for

the worst. And learn from experience.
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