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Underground structure and groundwater flow in Saijo plain

RYOTA, Ochi1∗ ; TANAKA, Kazuhiro2 ; SUZUKI, Koichi3 ; TOKUMASU, Minoru4

1Yamaguchi University,2Yamaguchi University,3Central Research Institute of Electric Power Industry,4Saijyo City Hall

Many flowing wells are excavated in the Saijo plain,Saijo-shi,Ehime Prefecture, which have been made use for supplying an
industrial and agricultural water.

Objectives of the study is to investigate the underground structure and groundwater flow in the Saijo plain and to discuss
about the relationship between geological structure and groundwater flow by CSA-MT geophysical exploration and groundwater
geochemistry.The study area is composed of the late Cretaceous Izumi Group and Holocene sediments.CSA-MT method was
applied to obtain the two dimensional resistivity distribution about 2 km long and 500 m deep along 3 lines with north-south
direction in the Saijo Plain.As a result,the Okamura fault that displaces the Holocene and the Izumi Group with east-west strike
was detected in the southern part of the area.The newly named Kita-Saijo fault that displaces the Holocene sediments with
west-east strike was detected in north of the area,displacing the Kikai-Akahoya tephra (K-Ah) bed erupted at 6 Ka.River waters
are penetrated from the Kamo river to the Holocene sediments in the Saijo Plain and flow on the paleo-seawater with low
resistivity.Some of them were penetrated under the impermeable layer composed of silt and clay and interrupted by impermeable
layer 2 m thick disturbed by the Saijo-Kita fault.Consequently,penetrated groundwater is pressurized by impermeable layer and
fault.Then,pressurized groundwater erupts at the flowing wells named Uchinuki.
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The subsurface distribution of saltwater and freshwater in the Nakano-shima island, by
electromagnetic exploration

KUSANO, Yukiko1∗ ; SUZUKI, Koichi2 ; TOKUNAGA, Tomochika1

1The University of Tokyo,2CRIEPI

Groundwater recharged during the last glacial period is revealed to remain in coastal aquifers and sub-seafloor formations, and
it has been interpreted that the low-permeability formations have delayed the intrusion of saltwater into sub-seafloor formations
(e.g. Groen et al., 2000). Thus, the effects of long-term sea-level change should be taken into account to better understand the
groundwater flow system in coastal areas.

The Nakano-shima island, Oki-Dozen, is a volcanic island on a continental shelf. Because the island is situated on the continen-
tal shelf, the seafloor around the islands was most likely widely exposed during the last glacial period, and hence the distribution
of salt/fresh water in subsurface is estimated to have been affected by the sea-level change after the Last Glacial Maximum.
According to a well-drilling report of a hot spring well in the island, groundwater of which Cl concentration corresponds to 20%
of sea water was obtained when the well reached to 320 m deep, and groundwater of which Cl concentration corresponds to 5%
of sea water was obtained when the construction was completed (screen depth: 560 - 866 m). In addition, the hot spring water
taken from the screen depth is suggested to be recharged in colder climate than present based on the stable isotopic ratios of
water, dissolved components, and groundwater-age indices (Kusano et al., in press). These results suggest that the groundwater
containing higher salinity exists in shallower than 320 m deep, and that the groundwater containing lower salinity and recharged
in colder climate exists in deeper formations. In this study, electromagnetic exploration using CSAMT method was conducted to
reveal the distribution of salt/fresh water beneath the island.

A 2.5 km-long measurement section for the electromagnetic exploration was set, along which the hot spring well exists, in
east-west direction. Measurement points were placed at about 100 m intervals. Measured apparent resistivity data were used to
obtain a two dimensional resistivity structure along the measurement line by two-dimensional inversion scheme developed by
Uchida and Ogawa (1993). For better interpreting the resistivity structure in the island, volcanic and sedimentary rock samples
obtained from the island were used to measure the bulk resistivity as a function of salinity of the pore water.

The result of two-dimensional inversion showed the higher resistivity zone from the surface to about 100 m depth, a continuous
lower resistivity zone throughout the section in between 100 and 200 m depth, higher resistivity zone below, and lower resistivity
zone further below, i.e., existence of four distinct resistivity zones. Resistivity values in between 100 and 200 m depth and those
in the deepest zone were consistent with bulk rock resistivities saturated with higher salinity water. The results are consistent
with the fact that groundwater with higher salinity was obtained when the well reached to 320 m depth and that groundwater
with lower salinity was obtained after the well reached to 866 m depth. The obtained resistivity structure might suggest that
fresh groundwater recharged in the last glacial period remains in the subsurface of the island, and salt water was intruded into the
100-200 m deep zone after transgression.

References
Groen, J. et al., 2000. J. Hydrol. 234, 1-20.
Kusano, Y. et al., in press, J. Hydrol.
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The method of an estimation of underground parameters of a geyser induced by boiling
using the dynamical model

KAGAMI, Hiroyuki 1∗

1Nagoya College

We have proposed a static model, a dynamical model and a modified dynamical model of a geyser induced by gas inflow
based on observation and model experiments of it and have also proposed a combined model combining above two models. And
numerical simulations of the modified dynamical model or the combined model reappear spouting dynamics of a geyser induced
by gas inflow and it becomes possible that parameters (volume of the underground space, depth of spouting hole and so on)
under a geyser are estimated through comparison between results of numerical simulation and those of observation. Moreover
we proposed a dynamical model which assumed more than two underground gas supply sources by extension of above-mentioned
usual dynamical model. As a result, irregular spouting dynamics of a geyser induced by gas inflow could also be reappeared by
the modified model. As a result, spouting mechanism of all kinds of geysers induced by gas inflow has been clarified.

However, in general, geysers are classified into two types dependent on inducer. That is, one is a geyser induced by inflow
of gas and the other is a geyser induced by boiling. The latter is more popular and many ones exist all over the world. Though
qualitative spouting models of a geyser induced by boiling have been proposed, its dynamics has not been discussed sufficiently.
Therefore, then we derived a dynamical model of a geyser induced by boiling applying the above-mentioned dynamical model
of a geyser induced by inflow of gas. Then we tried to estimate time derivation of spouting rate of a geyser induced by boiling
through numerical simulations. Using the model we can estimate underground parameters of a geyser induced by boiling by
comparison of results of numerical simulation of the model and those of observation of a geyser induced by boiling.

In this presentation, after we review above-mentioned models of a geyser induced by gas inflow and one induced by boiling in
outline, we explain the method of an estimation of underground parameters of a geyser induced by boiling using the dynamical
model.
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Rapid alkalization in Lake Inawashiro: implications for future changes in the carbonate
system of terrestrial waters

MANAKA, Takuya1∗ ; USHIE, Hiroyuki1 ; ARAOKA, Daisuke1 ; INAMURA, Akihiko 2 ; SUZUKI, Atsushi2 ; KAWAHATA,
Hodaka1

1Atmosphere and Ocean Research Institute, The University of Tokyo,2National Institute of Advanced Industrial Science and
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The global carbon cycle, one of the important biogeochemical cycles controlling the surface environment of the Earth, has
been greatly affected by human activity. Anthropogenic nutrient loading from urban sewage and agricultural runoff has caused
eutrophication of aquatic systems. The impact of this eutrophication and consequent photosynthetic activity on CO2 exchange
between freshwater systems and the atmosphere is unclear. In this study, we focused on how nutrient loading to lakes affects
their carbonate system. Here, we report results of surveys of lakes in Japan at different stages of eutrophication. Alkalization
due to photosynthetic activity and decreases inPCO2 had occurred in eutrophic lakes (e.g., Lake Kasumigaura), whereas in an
acidotrophic lake (Lake Inawashiro) that was impacted by volcanic hot springs, nutrient loading was changing the pH and carbon
cycling. When the influence of volcanic activity was stronger in the past in Lake Inawashiro, precipitation of volcanic-derived
iron and aluminum had removed nutrients by co-precipitation. During the last three decades, volcanic activity has weakened and
the lake water has become alkalized. We inferred that this rapid alkalization did not result just from the reduction in acid inputs
but was also strongly affected by increased photosynthetic activity during this period. Human activities affect many lakes in the
world. These lakes may play an important part in the global carbon cycle through their influence on CO2 exchange between
freshwater and the atmosphere. Biogeochemical changes and processes in these systems have important implications for future
changes in aquatic carbonate systems on land.
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Variation of ?carbon isotope signatures of particulate organic matter in the Kuzuryu River
system in Japan

NAGAO, Seiya1∗ ; KANAMORI, Masaki2 ; ARAMAKI, Takahumi3 ; OCHIAI, Shinya1 ; YAMAMOTO, Masayoshi1
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Radioactive and stable isotopes of carbon (14C and13C) can serve as powerful tools for identifying sources and estimating
turnover times of organic matter in aquatic systems. This study discussed with the transport of particulate organic matter in the
rivers from a river system with different watershed condition using carbon isotopic signatures.

The Kuzuryu River system is located in Fukui Prefecture in the central part of Japan and consists of a main river, Kuzuryu
River and a main tributary of the Hino River. River research was conducted at a fixed station in the Hino River (Fukatani site)
and the Kuzuryu River (Nakatsuno site) during June-October in 2010. Suspended solid samples were collected from 130-140
L of river waters using continuous centrifugation. Prior to analysis, inorganic carbonates were removed by adding 0.1 M HCl
solution, rinsing with Milli-Qwater, and drying again. Stable carbon isotopic ratio of a sample and the VPDB standard used for
normalization were made by analyzing sub-samples of CO2 gas generated during graphite production using a triple collector mass
spectrometer with precision of± 0.2‰ as theδ13C value. Radiocarbons were determined using accelerator mass spectrometry
at the Japan Atomic Energy Agency. Radiocarbon values were reported as414C corrected for sampleδ13C with absolute error
of less than 10‰.

δ13C of organic matter in riverine suspended solids has -26.3 to -24.0‰ for the Kuzuryu River and -27.0 to -26.1‰ for the
Hino River. The414C vales of the Kuzuryu and Hino samples are -168 to -87‰ and -209 to -143‰, respectively. The414C
values of Hino River depleted in414C rather than the Kuzuryu River. The averaged TOC/TN ratio is 9.1± 1.1 for the Kuzuryu
and 8.2± 1.1 for the Hino. There is a positive correlation with the414C vales and water discharge. These results indicate that
the differences in POM character may be explained by the differences in watershed conditions and controlled by water discharge.

Keywords: POC, carbon isotopes, river waters, migration, water discharge
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Age dating of spring water, groundwater and stream water in mountainous watersheds
using multi-tracer approach

IKEDA, Hayato1∗ ; TSUJIMURA, Maki2 ; KATSUYAMA, Masanori3 ; NAGANO, Ryuhei4

1College of Geoscience, School of Life and Environmental Sciences, University of Tsukuba,2Faculty of Life and Environmental
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This study aims at estimation of mean residence time (MRT), to reveal the spatial distribution using multi-tracer approach in
mountainous catchment, and to make clear relationship between hydrological characteristics and the variation of the residence
time. First, we conducted field survey and sampling in Kiryu Experimental Watershed, in southern Shiga, in June, August and
October, 2013 and analyze major dissolved inorganic ions, SiO2, chlorofluorocarbons (CFCs) and stable isotopes (SI). Second,
we estimated MRT using CFCs. We also evaluate MRT using seasonal variation of SI of rainfall, groundwater and stream water
that collected monthly from 2008 to 2012.

The MRT of stream water and groundwater were estimated to be ranging from approximately 2.8 to 4.4 years by using SI as
tracers. The MRT of spring water and groundwater were estimated to be ranging from 1.5 to 8.5 years and 15 to 23 years, given
a water temperature as recharge temperature using CFCs. The relationship between Na+ concentration and MRT based on CFCs
suggested that short MRT that provided from decrease trend in atmospheric CFCs concentration is appropriate.

The MRT of water by CFCs ranged from 1.5 to 8.5 years, whereas that by SI ranged from 2.8 to 4.4 years in this catchment.
This result conforms that of previous studies using SI, however the MRT by CFCs shows larger value range because CFCs
represent time resolution information. In addition, the MRT varies in time and space due to mixing of different subsurface flow
with different MRT and flow path.

Keywords: multi-tracer approach, mean residence time, stable isotope, chlorofluorocarbons
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Sources and recharge process of groundwater in sub-urban area of Hanoi city, Viet Nam

HAYASHI, Takeshi1∗ ; KURODA, Keisuke2 ; AN, Do thuan2 ; TAKIZAWA, Satoshi2 ; NGA, Tran thi viet3

1Faculty of Education and Human Studies, Akita university,2School of Engineering, the University of Tokyo,3Hanoi University
of Civil Engineering

Water demand in Hanoi city, the capital of Viet Nam, has been increased with recent rapid urbanization. Although high
concentration of Arsenic is contained, groundwater is one of important water resources in this city. Groundwater abstraction has
induced depletion of groundwater levels in major aquifers (Holocene shallower aquifer and Pleistocene deeper aquifer) not only
in the central area but also sub-urban areas. On the other hand, urbanization reduces the surface water areas such as ponds, rivers
and canals, and paddy fields. We focus on the interaction between surface water and groundwater to clarify water cycle and
solute transport process in Hanoi area for sustainable water resource management. We are carrying out regular measurement of
geochemical properties of surface water and groundwater, monitoring of groundwater levels in the major aquifers, and evaluation
of groundwater age in some sub-urban villages.

The result of our previous study shows the surface water with evaporation process is a major source of groundwater in the
study area. From the result of the regular measurement of surface and ground water and monitoring of groundwater levels in
the shallower aquifer (unconfined condition), we found seasonal change of groundwater levels and geochemical properties of
groundwater related with fluctuation of rainfall between rainy season and dry season. Also, seasonal change of geochemical
properties was delayed several months to that of groundwater levels. This difference suggested the relatively slow infiltration
of surface water with evaporation process into the shallower aquifer. On the other hand, result of CFCs and SF6 measurement
showed apparent groundwater age in the shallower aquifer of the study area is several decades. These results may suggest
groundwater abstractions enhance water cycle in the study area.

Keywords: Hanoi city, groundwater recharge process, fluctuation of groundwater level, isotopes, groundwater age
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Long-term trends of climate variability in upper Dong Nai river basin in Vietnam

TRUONG, Nguyen cung que1∗ ; KONDOH, Akihiko2

1Department of Earth Sciences, Graduate School of Science, Chiba University,2Center for Environmental Remote Sensing,
Chiba University

According to a report of the Intergovernmental Panel on Climate Change (IPCC) and last studies, Vietnam is considered as one
of the most countries affected by climate change. That are in the sea level rises (SLR) 1 m scenarios, about 10-12% of Vietnam’s
population are directly impacted and the country will lose up to 10% of GDP. With the combination of SLR and an increase
in precipitation in the rainy season, there is a possibility of a serious impact on low-lying coastal area and leads to flooding of
up to 40,000 km2 of the coastal delta and 90% of the Mekong River delta. It is also expected that temperatures will rise more
significantly in the plateau region. Dong Nai river basin is located in the Southern Vietnam along with the Mekong River, that
have supplied the major water resources of southern. Dong Nai river originates from the plateau of the Southeastern, through
the Tri An reservoir, a major power generating dam of southern Vietnam, in the lower area it mixed with the tributaries of the
Mekong Delta downstream and after that flows to East sea.

In the state which continues of changes on water resources Mekong river due to climate change, controversy about the po-
tential impact of sediment transport and river flows downstream due to the cascade hydroelectric power plant system or dam
construction on the upper Mekong basin, because of Dong Nai river basin is a water resources that can controlled by Vietnam, it
is considered that is necessary to analyses change in hydrological regime due to climate variability and adaptation to that changes.
The purpose of this study is detecting long-term changes in the climate data and runoff due to climate change in the Dong Nai
river basin.

As hydrological information of the target basin, the Dong Nai river basin, last 20 years (form 1992 to 2011) data which ob-
served by National Center for Hydro-Meteorological Forecasting (NCHMF), Department of Natural Resources and Environment
(DONRE) of each region, Tri An hydroelectric power plant management office were analyzed by Empirical Mode Decomposition
(EMD) to detected a long-term change in rainfall, temperature, potential evapotranspiration and runoff at the basin outlet (inflow
of Tri An reservoir). EMD has recently been pioneered by Huang et al. for adaptively representing nonstationary time-series
data as sums of zero-mean amplitude modulation frequency modulation components. The components, called intrinsic mode
functions (IMFs), allow the calculation of a meaningful multicomponent instantaneous frequency.

The results show that trend of rainfall and temperature slightly increase, but the trend of potential evapotranspiration and runoff
decrease in the last two decades within the basin. In the comparison with the results of Mekong River Commission or World Bank
research on Climate change in Vietnam, we similarly conclude that rainfall and temperature tend to increase. It is considered
change in land cover and land use within the basin is one of the causes of the downward trend of runoff. This is planning on the
next study.

Keywords: Dong Nai river basin, climate variability, empirical mode decomposition, EMD
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A consideration of sustainable grazing over Mongolia, as point of view of recent climate
change and vegetation responses

KAWAKAMI, Satoshi1 ; HIGUCHI, Atsushi2∗

1HP Japan,2CEReS Chiba University

We will present two topics. One is winter extreme-cold-events (ECE) detected by JRA-25/JCDAS reanalysis object dataset
over Mongolia. Since 2000’s ECE frequently occurred rather than 1990’s, closely linking with synoptic scale circulation change
in mid-high latitude. Such synoptic scale circulation change triggered by changing area of sea-ice over Barents Sea. Second
topic is vegetation reaction process revealed by satellites observation. We used MODIS spectral reflectance dataset boarded on
Terra/Aqua platform. Also we used two vegetation indices: One is major vegetation index, NDVI, the other is Green-Red ratio
Vegetation Index (GRVI). NDVI is applied as proxy index of biomass, GRVI is regarded as proxy of biodiversity index. Based
on matrix field of NDVI and GRVI, we define the recover status (2012) from herbaceous degradation in 2009. We found that
faster recovered areas were located in the foot-fill. More detailed (e.g. degradation process period) analysis will be show in
presentation.

Keywords: Mongolia, grazing, extreme colod events, NDVI, GRVI
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Effect of snow depth on hydrology of highland marshes - Analysis of PALSAR/ALOS
data at Kiritappu, Sarobetsu and Oze -

IGARASHI, Masatoshi1 ; HISADA, Yasuhiro1 ; DEMURA, Hirohide1 ; OGAWA, Yoshiko1∗ ; SOBUE, Shinichi1

1Univ. of Aizu, 2RESTEC

It is basically very difficult to monitor the hydrological environment of highland marsh with snow in winter. We lastly reported
that the most famous highland marshes Oze keeps a largest amount of liquid water body under the thick snow layer (more than
2 m) in midwinter based on our analysis of PALSAR/ALOS data, a kind of L-band radar. We concluded that such liquid water
would be squeezed out from peat layers by the load of heavy snow and not the meltwater. In this presentation, we show our
new analysis results at Kiritappu and Sarobetsu, both of which are highland marshes locating in Hokkaido, where it snows a lot
but not as much as Oze in winter. The PALSAR/ALOS data is used again. This time we find almost no liquid water body in
midwinter and recognize the singularity of Oze. We try to evaluate the effect of snow depth, peat depth on hydrology of highland
marshes in winter.

Keywords: highland marsh, hydrology, PALSAR, remote sensing, snow, peat
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Modeling of hydrological temporal-spatial data by a universal model

KUZUHA, Yasuhisa1∗ ; ARAKI, Daisuke1 ; SAITOH, Hanako2 ; GOMI, Chieko3 ; SENDA, Makiko4
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4Kyoto Koka Women’s University / Osaka Seikei University / Osaka Seikei College

We propose ”the universal model” which generates hydrological temporal or spatial data. First a white noise is generetaed
,then the white noise is filterd by a specific filter and data are generated. If a field is fractal, log-log-linear-filter(ω vs.P(ω)) is
used (Lavalĺee, 2008). If a field is modeled by e-model (Gomi and Kuzuha, 2013), an exponential filter is used. We examined
rainfall time series, spatial rainfall filelds, time series of ion concentration in river water, and ion concentration in tap water. As
a result, those data were modeled by the universal model.

Gomi, C. and Y. Kuzuha(2013), Simulation of a Daily Precipitation Time Series Using a Stochastic Model with Filtering,
Open Journal of Modern Hydrology, DOI: 10.4236/ojmh.2013.34025

Lavallée, D.(2008), On the Random Nature of Earthquake Sources and Ground Motions: A United Theory, Advances in
Geophysics, Vol. 50, 2008, pp. 427-461.
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1/1


