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In Japan they have extensively measured the crustal heat flow (conductive heat flux) since 1957 to make clear the heat flow
distribution around Japan. On the other hand, they have not revealed the distribution of the total heat flux yet which consists of the
conductive term and the advective term, and is required for investigation of heat transfer at volcano zones and so forth.

Authors calculated the total heat fluxes and fluid flow velocities from data of wells in all over Japan to find out that in
northeastern part of Japan the total heat flux is higher at Pacific side than the side of the Sea of Japan, that in southwestern part of
Japan the total heat flux is lower around the Inland Sea, that the high total heat flux zones are almost confined to the vicinities of
Quaternary volcanoes, that the total heat fluxes not lower than 1W/m seem to owe their growth possibly to the fast ascending fluid
flows which are generated locally in the fluid convection systems by heat sources and so forth.

Authors also carried out the sensitivity study of heat transfer and temperature distribution near Unzen Volcano located in
Shimabara Peninsula using a three-dimensional non-steady non-isothermal fluid flow model and compared the simulation results of
total heat fluxes with estimation from data of wells near the volcano.

Keywords: one-dimensional heat transfer model, heat flux, non-isothermal fluid flow model, simulation
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Fig.1 Conceptual Model of 1-D Ascending Flow Analysis.
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Fig.2 A Temperature Profile which Implies the
Enhancement of Heat Transfer by Advection.

1.64Q7

1.E-08

1.E08

4| ETE|

AE (m'e)

1.610
tEt1 o.LA T T
+* L
-*
1.E12 .
L ]
1613
1.602 1,601 1.E+00 1.E+0t
B W/ mD)

Fig.3 Scatter Plot of the Ascending Fluid Flow Velocity
and the Total Heat Flux.
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Fig.4 Scatter Plots of the Analysis Results and the
Distances from the Nearest Quaternary
Volcanoes.
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Fig.5 Distribution of the Local Geometric Mean of
theTotal Heat Flux.
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Fig.6 Distribution of the Local Geometric Mean of
the Ascending Fluid Flow Velocity.
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Fig.9 Temperature Profile of One of the Wells near
Unzen Volcano Shown with Results of 1-D
Ascending Flow Analysis.
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Fig.10 The Locations of Wells near Unzen Volcano
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Ascending Flow Analysis.
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20km.
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Fig.12 The Simulation Results of the Case of the

Gained Permeability (CASE?2).
Permeability of the host rock is 10'm? and the
buried depth of the magma chamber is 20km.
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Fig.13  The Simulation Results of the Shallow Magma

Chamber (CASE3).
Permeability of the host rock is 102¥m? and the
buried depth of the magma chamber is 10km.
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