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Within the area of Southern Kanto gas field in Chiba, with methane concentration of >99%, natural gas
seepage is observed widely on land in the central part of Kujukuri plain to Otaki. Such gas has been used
as a fuel by local residents, however, it may cause an accidental explosion and agricultural damage. In
addition, if the gas is continuously released from the subsurface environment to atmosphere through the
seepage, the impacts on the local carbon cycle should be taken into account. In this research, we aim to
characterize the source, migration and seep processes of these gases by analyzing their chemical and
isotopic compositions. Gas samples were collected from the boundaries between alluvial mudstone and
sandstone or Kazusa Group, with a methane concentration generally of >75% and trace amounts of
carbon dioxide and ethane with nitrogen from atmosphere. According to the methane/ethane ratio and
stable carbon isotopic composition of methane, it is suggested that the majority of methane is of biogenic
origin. Together with the stable carbon isotopic composition of carbon dioxide, it is considered that the
methane is produced mainly by reduction of carbon dioxide and fermentation of acetate with some
contribution of methane oxidation.
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As population of cities grow, the demands of underground developments increase accordingly. However,
without careful consideration of urban hydrogeology and soil characteristics, those subsurface
constructions could alter urban hydrogeology and consequently induce land deformation on the surface,
which are potentially hazardous to local communities.

In particular, land subsidence and sudden road collapse phenomenon are one of major geohazard
frequently occurring in many metropolitan cities of which underground facilities become gradually old. In
most cases, these surficial collapses are known to be induced by the failure of near surface artificial
underground structures and pipelines (e.g. water supply/ sewer lines, subway tunnels); however, exact
hydromechanics process of collapsing which incorporated by groundwater and subsurface characteristics
is not yet fully understood.

The purpose of this study is (1) to explore the feasible mechanism of land subsidence and road collapse
in the urban areas, (2) to develop a hydromechanical model that simulates the moment of failure and
quantify the interaction between pore pressure and associated effective stress field. The stability of
collapsing area is also inferred using Columb Shear Failure (CSF) potential. Lastly, (3) using 2D and 3D
models, a variety of possible scenario are tested to obtain quantitative relations between failure potential
and hydrogeologic factors such as precipitation, aquifer heterogeneity and leakage events.

A fully coupled groundwater flow -deformation equation is used for solving an urban collapse problem
corresponding to transient pore pressure changes by natural and anthropogenic factors. Preliminary
numerical results show that the subsidence pattern and failure potential are closely related to the local
fluid pressure change affected by groundwater leakage through cavities created by underground facility
damage, and hydromechanical properties of the aquifer play important roles in either mitigating or
exacerbating the collapse process.
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This study was conducted to improve energy efficiency of open loop geothermal cooling and heating
system (OLGCHS) showing low energy efficiency. When OLGCHS were installed, hydrogeological
properties and groundwater yield were not considered. Therefore, various problems such as groundwater
depletion, circulatory disturbance of groundwater, groundwater overflow, clogging by materials, and
decrease of energy efficiency occur in many facilities which OLGCHS was installed and maintenance is
very difficult. These circumstances have a negative influence on the spread of the OLGCHS in Korea.
However, there is no proper investigation and cause analysis to solve the above problems. In this study, an
advanced standing column well(SCW) was developed. In advanced SCW, wells used in OLGCHS are
arranged in a row and these wells are connected using pipeline. Therefore, well depth was reduced and
groundwater circulation was improved in the advanced SCW compared to a common SCW. In addition,
installation cost can decrease and energy efficiency can increase. This research was supported by a
grant(16CTAP-C116546-01) from Technology Advancement Research Program funded by Ministry of
Land, Infrastructure and Transport of Korean government.
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