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Measures for landslide prevention in Mt. 
Gassan area

Press release by Shinjo office of river (Dec. 2008)

• Mt.Gassan area, including Shizu hot spring, is the important site for 
sight seeing, logistics and transportation along National Highway 112 
between East and West Yamagata Prefecture.
• Furthermore, the infrastructures, not only National Highway 112 but 
also Sagae dam and Gassan dam, are concentrated in this area.
• Shinjo Office of River is taking measures for prevention of landslide to 
protect the residents, visitors, and the infrastructures.

Shimekake



ALOS/PALSAR interferograms

Apr.27, 2006 – Apr.30, 2007 (D34.3)

Shizu area

Mt. gassan
月山

Sep.12, 2006 – Sep.17, 2008 (D34.3)

Shimekake area
Shimekake area
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A) 七五三掛地区 (Shimekake area)
１．Before the damage（～Feb. 2009）
Apr.2006 – Apr.2007 (Bperp:+398m) Sep.2006 – Sep.2008 (Bperp:+104m)

Jun.2006 – Oct.2008 (Bperp:-452m)



2-D displacement 
calculation

Quasi U-D Quasi E-W

• Up-down component of the 
landslide movement was smaller than 
E-W component



２．GPS Monitoring (Mar. 2009～)

U-D：-24.6cm

U-D：-2.8cm

U-D：-0.2cm



３．Regular monitoring after the damage （Feb. 2009～）

Mar.2009 – May.2009 

(Bperp:+197m)

114cm
16cm

May.2009-Aug.2009 
(Bperp:+426m)

Jun.2009-Jul.2009 (Bperp:-175m)

9.7cm?



４．Model of Landslide-movement InSAR: Sep. 2006 – Sep. 2008

200m

Landslide where the deformation 
was detected by InSAR

Notable activated landslide 
since Feb 2009, that gave the 
damage in Shimekake area.

Landform classification map (1/5,000), 
Sekiguchi, original figure

Movement including west component, 
induced by snowmelt and precipitation

? ?

? ?

? ?

Landslide scar

Mound

Landslide flat face



B) 志津地区 (Shizu area)

Apr.27,2006 – Apr.30,2007 

Shizu area

Shimekake area

Mt. gassan

7.7cm

7.3cm

179cm 3.5cm

Sep.2006 - Sep.2008 (Bperp:+104m)

GPS period：Oct. 2006 – Oct. 2008

GPS period：Dec. 2007 – Oct. 2008



Profile of Shizu area for Sep.2006 – Sep.2008
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Landslide movement of Shizu area after Mar. 2009

May.2009-Aug.2009 
(Bperp:+426m)

Mar.2009 – May.2009 

(Bperp:+197m)

Jun.2009-Jul.2009 
(Bperp:-175m)



Summary

<Shizu area>
• Deformation in landslide was detected between Apr 2006 and Sep 2008 (for 
more than 2 yrs), using SAR interferometry.
• Remarkable deformation was not detected between Jun 2009 and Jul 2009 (for 
the short period of 46 days). 

<Advantage of SAR interferometry for landslide monitoring>
• Precursory deformation is detectable in landslide areas, where in-situ patrol plan 
or in-situ monitoring (such as GPS monitoring) plan will be suitably made in the 
initial response.
• By investigating not only in-situ monitoring results but also SAR interferometry
images, it will be possible to make suitable plan for landslide prevention measures 
and to confirm the effect of the measures.

<Shimekake area>
• Subtle land deformation before the activated landslide since Feb 2009 was 
detected using the two SAR interferometry images (Apr 2006-Apr 2007; Sep 2006-
Sep 2008).
• Shimekake area has been damaged since Feb 2009 by the activated landslide, 
that may be related with the landslide movement detected by the two SAR 
interferomety images (Apr 2006-Apr 2007; Sep 2006-Sep 2008).
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