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Presenter
Presentation Notes
The cost was more than 1 billion yen per 1m uplift of groundwater level



(Background map is 5m-mesh topography) 

Ueno St. 

Tokyo St. 

Countermeasures against high groundwater level 
(after Hirose,2004) 
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Importance of high resolution 
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Meshing aquifer-aquitard system 

aquitard 
aquifer 

High resolution  is necessary 



Tokyo 

Yokohama 

Chiba 

Saitama 

Mito 

30km 

N Significant land subsidence 

30km 

South North 



Spatial dimension of the problem  

Nesting model is effective 
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Resolution Groundwater flow 
model for the 
Kanto Plain 
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Small subsidence in other area of 
the Kanto Plain 

 
Vertical distribution 

Ministry of Land, Infrastructure and Transport (2005) 
Land subsidence Map 
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Spatial distribution of hydraulic head 
(Plain scale) 

Observed (Hayashi, 2006) 
calculated 
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Integrating regional groundwater flow and local groundwater 
flow/land deformation models 

Presenter
Presentation Notes
Then, by integrating regional groundwater flow and local groundwater flow/land deformation models, we realized the land subsidence simulation under less computational effort.



 
  

  

Comparison between 
the calculated and 
observed hydraulic 
potential  

(Layer VI, 1985) 

Presenter
Presentation Notes
This slide shows the comparison between calculated and observed hydraulic potential in Layer VI in 1985.
 The center of decline of the hydraulic potential was well reproduced.
At this observation well,




Reproducibility of the hydraulic head at the northern part of Tokyo 

Presenter
Presentation Notes
The temporal change of the hydraulic potential at northern area of Tokyo.
The temporal change was well reproduced.




Observed land subsidence 
 from 1963 to 1973.  

(after the data from Saito (2008)) 

Simulated land subsidence 
from 1963 to 1973.  

サイズ調整 
GISの段階から出力サイズを意識して図面を作り直し 

Unit is in cm. 

Presenter
Presentation Notes
The simulated and observed land subsidence from 1963 to 1973 is shown in Figs. 7 and 8, respectively. The difference between calculated results and observed data in the area near Tokyo Bay comes from that the production of water dissolved methane was not considered in our model. Though the amount of land subsidence in our model was less than that in observed data, the location of the significant land subsidence was reproduced except for the area near Tokyo Bay. 



Simulated land subsidence 
from 1988 to 1998.  

Observed land subsidence 
 from 1988 to 1998  

(after the data from Saito (2008)). 
Unit is in cm. 

Presenter
Presentation Notes
The simulated and observed land subsidence from 1988 to 1998 is shown in Figs. 9 and 10, respectively. The simulated land subsidence was qualitatively consistent with the observed land subsidence in the sense that the land subsidence around the prefectural boundary among Gunma, Tochigi, Ibaraki, Chiba and Saitama prefectures continued while that in the Tokyo lowland was ceased. Though the land subsidence around Tokorozawa city did not appear in the simulated result, it is because this land subsidence comes from the contraction of much deeper layers than the aquifer system considered in our model (Saitama Prefecture, 2003). 
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