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7 PROBLEMS SUGGESTED IN THE FIRST WORKSHOP IN SEP.2002
(1) What are conditions of sensitive wells? Or how can we detect sensitive 
wells systematically?   →　TAIWAN  (～500 WELLS)

(2) What is a mechanism of preseismic changes in unconfined groundwater 
level? →　JAPAN (PRECURSORS IN 1946 NANKAI EARTHQUAKE)

(3)What is a mechanism of geochemical precursors?  Or how can we develop 
the ‘ crack model ‘?

(4)Can we suggest information of pore pressure and permeability in the    
seismic region?  And how can we? 

(5) How should we design a long-term stable geochemical observation?

(6) How can we manage a condition of high temperature, high pore pressure 
and  high water or steam content? →USA (OBSERVATION AT HYDRO-
THERMAL AREA, I.E.,LONG-VALLEY)

(7)What is relationship among GPS data, groundwater level data and 
(borehole) strain data?
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(2) What is a mechanism of preseismic changes 

in unconfined groundwater level?

→JAPAN (PRECURSORS IN 1946 NANKAI EARTHQUAKE)



MODIFIED FROM UMEDA(2003)
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MODIFIED FROM UMEDA(2003)
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●：OBSERVATION WELLS OF KYOTO UNIV.

★：THE WELL WHERE PRECURSORY   LEVEL CHANGES WERE 
OBSERVED RELATED TO THE 1946 NANKAI EARTHQUAKE.  
IT IS BURIED NOW.
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THE REST 5 PROBLEMS

(3)What is a mechanism of geochemical precursors?  

Or how can we develop the ‘ crack model ‘? →(5)

(4)Can we suggest information of pore pressure and permeability in the seismic 
region?  And how can we? →（6）

(5) How should we design a long-term stable geochemical observation?

(6) How can we manage a condition of high temperature, high pore pressure 
and  high water or steam content?→USA (OBSERVATION AT HYDRO-
THERMAL AREA, I.E.,LONG-VALLEY)

(7)What is relationship among GPS data, groundwater level data and 
(borehole) strain data?



(3)What is a mechanism of geochemical 

precursors?  

Or how can we develop the ‘ crack model ‘? 

How should we design a long-term stable 

geochemical observation?
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INTEGRATED GROUNDWATER OBSERVATION NETWORK OF GSJ

OMAEZAKI



Developed by Igarashi and Tsunomori
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THE REST PROBLEMS

(4) Can we suggest information of pore pressure and permeability in the 

seismic region?  And how can we? 

How can we manage a condition of high temperature, high pore pressure 

and  high water or steam content?

→ HOMEWORK FOR NEXT WORKSHOP

(5) What is relationship among GPS data, 

groundwater level data and (borehole) 

strain data?



OBSERVATION
LONG-TERM CHANGE
(LONGER THAN 2WEEKS)

SHORT-TERM
CHANGE (SHORTER
THAN A FEW DAYS)

OBSERVED
AREA

GPS DISPLACEMENT ○ △ WIDE
STRAIN METER STRAIN CHANGE Ｘ ○ POINT
GROUNDWATER LEVEL (STRAIN CHANGE) Ｘ ○ POINT

TRAINING FOR PREVENTION OF THE TOKAI-EARTHEQUAKE RELATED DISASTER IN SEP.1, 2004.

TOKAI SLOW SLIP →ACCELERATION→ PRE-SLIP
GPS ○ Ｘ
STRAIN METER Ｘ ○
GROUNDWATER LEVEL Ｘ ○





LONG-TERM ANOMALOUS DISPLACEMENTS INDUCED BY THE TOKAI SLOW SLIP

FIXED POINT



MODEL FOR THE SLOW SLIP
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GROUNDWATER LEVEL DATA (GSJ)

STRAIN DATA (JMA)

LEVEL-3
= DOUBLE OF THE NOISE LEVEL

DISTRIBUTION OF 
VOLUMETRIC STRAIN CHANGES 
BY THE PRE-SLIP



EVALUATION OF IN THE VIEW OF THE 7 PROBLEMS

(1) What are conditions of sensitive wells? Or how can we detect sensitive 
wells systematically?   →○

(2) What is a mechanism of preseismic changes in unconfined groundwater 
level? →○

(3)What is a mechanism of geochemical precursors?  Or how can we develop 
the ‘ crack model ‘?　→（5）

(4)Can we suggest information of pore pressure and permeability in the seismic 
region?  And how can we? →（６）

(5) How should we design a long-term stable geochemical observation?→○

(6) How can we manage a condition of high temperature, high pore pressure 
and  high water or steam content? → HOMEWORK

(7)What is relationship among GPS data, groundwater level data and 
(borehole) strain data?→◎ FOR THE TOKAI EARTHQUAKE
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