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Method for simulating hydraulic conductivity using injection test data in temperature logging

by

Isao MACHIDA*

Abstract

Hot spring is recognized as limited resource not only in study area, around Gora area but also in otherwise spa
resorts, today. For its protection, we need to clarify the groundwater flow in deep region because the hot spring is
formed by mixing of groundwater and thermal component. For the quantitative understanding of groundwater flow,
we must obtain the hydraulic property of deep layer, for example, hydraulic conductivity, K, as one of the important
parameters. However, in study area, it has been seldom obtained due to the problems of cost and time.

In current paper, the author exhibited a belief method for simulating the hydraulic conductivity using past
injection test data. As a result of the analysis, the log(K) value decreases with depth down to a depth of
approximately 300m. This result implies that the K value depends on overburden pressure of geology. In other word,
the depth dependence of K should be considered for simulating the large scale groundwater flow.
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Fig.1 Study area. The study area is represented as "around
Gora area" in this paper. The area is located in Hakone

caldera, an active volcanic area.
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Table 1 Parameters for the simulations

Parameter Sign Comment
Hydraulic determined through a trial and
L K unknown
conductivity error process
Specific storage Ss 10°° estimated
Thickness of aquifer m well depth = depth of water estimated
stopper
Injection rate Q measured
Chanee in difference of groundwater
& Ah level between during and measured

groundwater level before injection
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Fig.2 Created grids for simulations, and initial and boundary
conditions. Injection well was set at (x,y)=(0,0) for all
simulations. The "+ " marks indicate the meshes given a
constant hydraulic head during simulation.
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Fig.3 Result of simulations and reference data measured at
Tono area, Gifu Prefecture (Japan nuclear cycle development
institute, 1999). The hydraulic conductivities of deep layer
around Gora area range from 10-6 to 10-10 m/s.
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Fig.4 Seismicity in Hakone area during 1989.4 - 2004.12 (by
Hot springs research institute of Kanagawa Prefecture).
The area surrounded with frame corresponds to the area
shown in Fig.b.
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Fig.b Horizontal distribution of hydraulic conductivities of
deep layer. The diameter of solid circles exhibits the order
of hydraulic conductivitiy. The relationship to the spatial
distribution of recent seismic focus, shown in Fig.4.,is not
recognized.
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Fig.6 Relationship between depth of wells and hydraulic
conductivities of deep layer around Gora area. There is a
correlation down to a depth of approximately 300m depth.
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Fig.7 Relationship between depth of wells and hydraulic
conductivities of deep layer at Tono area (Japan nuclear
cycle development institute, 1999).
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