GSI’s Disaster-related
Activities and Responses
Daily Operations
Producing active fault maps

Monitoring
crustal deformations

Disaster
Breaks
Out!

Information Acquisition/Analysis
Crustal deformations observed
by GNSS CORSs

Emergency photography

(The 2011 oﬀ the Paciﬁc coast of Tohoku Earthquake)

Information
Distribution
Information distribution
to organizations concerned
(TEC-FORCE)

Participation in Recovery
Activities (TEC FORCE)
Revising control point survey results
(2018 Hokkaido Eastern Iburi Earthquake)

Central Analysis
Center,Tsukuba

The local GSI survey staﬀ have the ini�a�ve
of providing acquired data and analysis
results to organiza�ons engaged in disaster
response opera�ons on site.

GNSS CORS

1:25,000 map data are compiled to show Crustal deforma�ons are monitored at about
precise posi�ons of ac�ve faults and distri- 1,300 GNSS CORSs distributed in the whole
bu�on of their related landforms. They are area of the country.
useful as basic data for elabora�ng seismic
disaster preven�on plans.
Producing volcanic base maps

Horizontal
displacements

MLIT major disaster
management headquarters

Installing REGMOS

Crustal deforma�ons caused by earthquakes or
volcanic ac�vi�es and post-seismic deforma�on
are detected.
Estimating seismic ground disasters using
SGDAS (2018 Hokkaido Eastern Iburi Earthquake)

Maps with accurate contour lines represent- Mobile GNSS observa�on sta�ons “REGMOS”
ing topographic forms of volcanoes and have been installed on extremely ac�ve
disaster preven�on facili�es are produced.
volcanoes to monitor volcanic ac�vi�es
Updating geospatial information

Damage to slopes

Producing/providing maps for emergency
restoration and reconstruction measures
(The 2016 Kumamoto Earthquake)

Emergency photography of aﬀected sites is
conducted using survey aircra�s and UAVs to
accurately verify damage.
Identifying aﬀected areas
(2018 Hokkaido Eastern Iburi Earthquake)

At emergency events, GSI communicates
and coordinates with the organiza�ons concerned at the na�onal government’s major
disaster management headquarters.
Aerial photographs showing the
area before (left) and after (right)
(Heavy Rain Event of July 2018)

Liquefaction

The condi�ons of damage to the ground aﬀected
by an earthquake are promptly es�mated, using
the es�mated intensity of the earthquake and
topographic/geologic data of the ground.
Creating a provisional inundation depth map
(Heavy Rain Event of July 2018)

Accurate geospa�al informa�on is indispensable for drawing up disaster-preven�on plans.
Fine aerial photographs can serve as reference for chronological comparison of the condi�ons of disaster-aﬀected areas.

Aerial photographs of areas before and a�er
they were aﬀected by a disaster are analyzed
to iden�fy soil-collapsed zones. Such zones
are superimposed on the corresponding GSI
Maps to know the exact posi�ons of the
aﬀected zones and disaster scale.

Producing land condition maps
Plateau/terrace: ground that is
higher than surrounding zones;
little risk of submergence
Natural levee: slight elevation that consists
of sand deposited along streams and can
be submerged due to a heavy ﬂood

When submergence occurs, its range and depth
are es�mated by combining data collected from
SNS with eleva�on data.

Former river channel: trace of
lost stream that does not drain
better than surrounding areas

Land condi�on maps depict precise topographic features (plateaus, terraces, natural levees
and former river channel) of low-lying areas and can serve as documents for understanding
risks of ﬂood on areas of diﬀerent landform types.
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Analysis by GSI from ALOS-2
raw data of JAXA

Acquired and analyzed disaster informa�on
will be provided to the organiza�ons concerned and be publicized at GSI’s website
and the web map service “GSI Maps.”

SAR interferogram
(Sakurajima Island in 2016)

Accurate maps of the aﬀected areas are produced using post-disaster aerial photographs and
ﬁeld survey results. Such maps are provided to
the aﬀected municipali�es, which can use them
not only for emergency restora�on ac�vi�es but
also, hopefully, as base documents for reconstruc�on ac�vi�es and future development of
the aﬀected areas.

Earthquake fault model
(2018 Hokkaido Eastern Iburi Earthquake)

Emergency observation with SAR satellite

SAR干渉解析

Observation with airborne SAR
(eruption from Mt. Shinmoe in 2018)

The condi�ons of
volcanic vent are
captured by
airborne synthe�c
aperture radar (SAR)
which volcanic
smoke penetrates.
Data are u�lized for
assessing volcanic
ac�vi�es.

Promptly conduc�ng restora�on surveys (resurveys) of altered geode�c control points and providing accurate loca�on informa�on. Upda�ng
public control points with this loca�on informa�on, GSI contributes to early restora�on and
recovery of the aﬀected area.

ⓒJAXA

Emergency observa�on using SAR satellite is
carried out; an SAR is capable of observing
objects on ground regardless of �me and
weather.

SAR data are analyzed to iden�fy crustal deforma�on
caused by earthquakes or volcanic ac�vi�es.

Crustal deforma�ons observed by SAR and
GNSS are used to construct earthquake fault
models and es�mate the posi�ons and other
characteris�cs of the fault mo�on.
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