
HHiromitsu Yamagishi CDMIR , Ehime University, Japan
Shoji Doshida (NIED,), Netra Bhandary (Ehime University), 

Fumiaki Yamazaki (Kasika Vision)

ESRI 2011 International 
User Conference 

July 12, 2011



“ GIS LANDSLIDE”is world wide topic of the world
In Japan, heavy rainfalls and earthquakes usually trigger 
numberless shallow landslides (Hokai)  and deep-seated 
landslide (Jisuberi) . These large-scale landslides have been 
inventoried  throughout  Japan . These landslides are prone to 
reactivation  due to seismic and rainfall triggers, and also to 
artificial causes.
For analyzing these landslides, the GIS technology is useful and 
indispensable , such as revealing the relationship between these 
landslides and geomorphology, geology and landsuse etc.
We are presenting the results of the GIS mapping and analyses  
using GIS  for the deep-seated  landslides (Jisuberi) in Hokkaido 
and Shikoku as examples, and  shalllow landslides (Hokai)  at  
six localities throughout  Japan.

Outline  of the Presentation



GIS Landslide Research Group has started 
on 2010, in Japan

Recently, many GIS landslide papers are 
appearing on recent international journals, 
and, variable organizations are providing 
GIS data such as DEM. Therefore, it has 
become easy to research GIS landslides. 
However, interexchange on common data 
and technical problems between 
researchers of GIS landslides, is not 
enough.
Therefore,  this workshop was established 
the network for understanding and solving 
variable  problems, such as not only 
scientific and technical  aspects.

In the nearly future, we are 
publishing 
A book 
“GIS LANDSLIDES” from 
Springer Verlag.



Deep-seated landslide maps in Japan

NIED Landslide 
Maps

Landslide maps by 
H.Yamagishi (1993)

Total 

250,000 sites

In Honshu 
area

Total 12,800 sites in Hokkaido

http://lsweb1.ess.bosai.go.jp/en/index.html

http://webgis.gsh.hro.or.jp/Landslide/
default.aspx?DataMap=Landslide



Slump type deep-seated landslide (Jisuberi) by 
2004 Niigata Earthquake on December 23,2004 

Displacement=



Landslide database of Hokkaido 
(H. Yamagishi et al., 1996)

ARC attributes from Excel

Underlain by 
Geologic maps from GeoDB



200 legend of Geo_DB default)

Geologic map and 
Landslides of Shakotan
Peninsula

Relcassified legend to 17 

GIS maps of Geologic map (GEO_DB) and Landslide map (By Yamagishi 1993) 



Geologic map (Legend is reclassified to 17 and landslide 
inventory map of Hokkaido, Jaapn

Deep-seated landslide dsitribution
on the topographic map



Landslide number at each Geology  of 
Hokkaido (GEO_DB ;13 Legend)



Landslide Density (%) at each Geology of 
Hokkaido(GEO_DB ;13 Legend)



Distribution of Deep-seated lanslides and active 
faults in Shikoku

Distibution map of deep-seated landslides 
and  the past large-scale of slope disasters 
In Shikoku (Shikoku Mountain Sabo Office, 
2004)

Brief geologic map GeoDB)
and main active faults in 
Shikoku



Landslide density (%) vs slope degree and 
radar chart of the landslide directions in 

Shikoku



Ohenro temples associated with cultural 
heritages and landslide

Most of the Ohenro temples are located 
aparting from landslide areas. 

One temple in Kagawa 
Pref. and two temples in 
Ehime Pref. are located in 
the landslides.



How many temples are within the 
landslides?

Only three temples are 
included in the 
landslides



Relationship between the landslides and 
road network

South of the Niihama area (by spatial 
research by ARCVIEW)

Spatial research of the road network
and landslides throughout Shikoku



a: 1983, July, Hamada , 
Shimane, Pref
b:2003, August, 9-10 , 
Hidaka, Hokkaido
c: 2004, July 13, 
Izumozaki Niigata 
d:2004 , September –
October, Niihama Ehime 
Pref, 
e: 2009, July 21-22, 
Houfu, Yamaguchi
f. 2010, July 16, Shobara, 
Hiroshima



Shallow landslides (hokai) by 2004 heavy 
rainfall at Niigata

a: Plan type hokai b: Spoon type hokai



Deep slide (hokai) by heavy rainfalls in 
2004

a: Sakasa tani b:Torigoe. Notice the mudflow associated



1983 Hamada failures 

2003 Hidaka failures

2004 Izumozaki failures

GIS analyses of heavy-rainfall induced
failures  in 1983 to 2004



GIS analyses of heavy-rainfall induced
failures  in 2004 to 2010

2004 Niihama failures

2009 Houfu failures 

2010 Shobara failures



Comparison between several failures due to 
heavy rainfalls relationship to slope degrees



Using GIS, we are discussing the deep-
seated landslides (Jisuberi ) and 
geology  in Hokkaido, and cultural 
heritages and road network in 
Shikoku.

Using GIS, we are discussing the 
shallow landslides (Hokai) and 
topographic data (10m_DEM; slope 
degrees). As the results, the hokai
occurred not necessarily at steep 
slopes, because the steep slopes have 
not so much materials for sliding 


