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Introduction of Geographical
‘L Survey Institute (GSI) (1/2)

GSI conducts national surveying and mapping
activities

= A special organization
of Ministry of Land,
Infrastructure,
Transport and
Tourism

s About 770 stuff

s Head office at
Tsukuba




Introduction of GSI (2/2)

i Mission

= Development of Fundamental Geospatial Information
of Land
~ Land Survey and Representation by Map—

= National control points, basic maps etc.

= Grasp the National Land Conditions to Contribute to
Disaster Prevention

= Monitoring crustal movement and analyzing the
danger of disaster etc.

= Promoting the Further Development and Intensive
Utilization of Geospatial Information




National reference framework of

i Japan (Horizontal)

System of control points

VLBI *
stations

* Very Long Baseline
Interferometry

About 1,200
GPS-based
control stations

T e L

About 100,000 triangulation
points (1st—4th order )




Very Long Baseline Interferometry (VLBI)

= Advanced space
geodetic technique

= Can measure distance
of thousands of
kilometers with an
accuracy of few
millimeters

= Determine the Japan's Radio Wave
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Four VLBI stations and the places where VLBI observations were
conducted by transportable antenna
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GPS (Global Posmonmg System)

Operated by USA

31 satellites in six orbital planes

(as of June 2007)

= Altitude: about 20,000 km

= Orbital inclination: 55 degrees SN NEEA L

= Orbital periods: about 11 hr. 58 min. |§ K RN g
(half a sidereal day) oy

Satellites transmit signals

» Satellite clock reading, orbital
Information, etc.

= TWO carrier frequencies:
L1(1575.42 MHz), L2(1227.6 MHz)

Receiving the signal, position Is
calculated
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GPS Earth Observation Network
(GEONET): Purposes and Duties

e Reference for Surveys

e GPS-based control stations are national control

points.
e Observation data Is provided by internet

e Monitoring Crustal Movement

e Positions of GPS-based control stations are
calculated every day.
e Information Infrastructure for Positions
e Real-time (1 Hz) data are provided in real-time
via private companies.



i GEONET: Components

s GPS-based control stations
= 1233 stations nationwide
= Observing GPS signals continuously — Ees& s
= Analysis system at GSI (Tsukuba).
= Data Storage and providing | ’

= Calculate positions of GPS-based control stations
regularly
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i GPS-based Control Station

Continuously GPS Antenna
observing signals from -

the GPS satellites
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System components
| and Data flow of GEONET
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Comparison three types of
Routine Analysis

F2 R2 Q2
(Final Analysis) | (Rapid Analysis) | (Quick Analysis)
Data used 24 hours 24 hours 6 hours
orbit IGS final orbit | IGS ultra-rapid | IGS ultra-rapid
orbit orbit
Schedule | Collectively, on Everyday Every
Sunday at UTC1:30 3 hours
Promptness| Slow T Quick
Accuracy High e Low




‘North American

Example: L&%_
Displacement Vector Map of Japan

(Oct.,2003-Oct., 2004)
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Example: Niigataken Chuetsu-oki
= Earthquake

2007 07 01 00:00 —- 2007 O7 31 24:00

N

(Base map is from Web page of the Headquarters for Earthquake Research Promotion)



Example: Crustal movement of 2007
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volcanlc eruption (I\/It

Example: Crustal displacement associated with
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Thank you
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