WEFEN R, $46% 575, p.313-331, 1995

WHBRET — 5 H LTSNS TRBEEST
Fuml, ZACH Bt T OB

FEERP* » HIRIEKXR - BfgE—**

TAMANYU Shiro, YOSHIZAWA Masao and NOMURA Kenichi (1995) Deep subsurface
temperature distribution pattern estimated from many temperature logging data :
Example of Hohi geothermal area, Kyushu, Japan. Bull. Geol. Surv. Japan, vol.46
(7). p. 313-331, 11figs., 1table.

Abstract : It is generally difficult to estimate accurately deep subsurface temperature
beyond the bottoms of drill holes because the degree of thermal gradient changes greatly
with depth and geographical position. However, estimation of deep subsurface tempera-
ture based on temperature logging data from shallow drill holes has been tried by the
relaxation method for the purpose of obtaining more accurate subsurface temperature
distribution at a model field where many drill holes exist. Hohi geothermal area was
chosen as the model field because many drilling data have been accumulated and
available for this analysis.

At first, the temperature of -5,000 m above sea level is estimated by smooth downward
extrapolation of the temperature profile of the drill holes. The temperatures at 0, -500,
-1,000 m above sea levels are estimated by manual contouring at each level and digitiz-
ing of these contours. The temperatures in the subsurface space, gridded as cubic lattice
with 250 m grid spacing, are calculated by the relaxation method in two steps. First, the
temperatures at surface, 0, -500, -1,000 and 5,000 m above sea levels are fixed, and
secondly the temperatures at surface, -5,000 m and at the lattice points which have
corresponding measured temperature, are fixed.

In the relaxation method, the temperature at a point of cubic lattice is calculated from
temperature values at 6 lattice points on x, y, z axes surrounding the central point, then
repetition of this calculation provide equilibrium temperature in the whole field on the
assumption that heat transfer is wholly controlled by conduction. These calculations
result in the subsurface temperature distribution pattern on the whole.

Estimation of deep subsurface temperature should include consideration of hydrother-
mal convection in the further study. Fluid pressure and permeability distributions are
needed for this purpose. More accurate thermal gradients are also important in heat
conductive zones. -

Keywords : geothermics, temperature distribution pattern,

* HIREET subsurface temperature, temperature logging, temperature
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3| H2E-TY-1| 33° 9’ 5.00"( 131° 8 36°00" 750.0 | 1001.79
4] 52B-TY-2| 33° 9 3.00"( 131° 8 30.00" 750. 0 T04.4
5| 52-KK-1 33° 4’ 15.007{ 131° 9 0.00 760.0 706. 8
6| DA-32-3 33° 1’ 37.99"| 131° T’ 21.99" 800.0 160.0
7| DB-1 33°. 6 4.95°| 131° 6 50.97 550.0 500. 0
8| DB-2 33° 6’ 34.00" | 131° 8 3.00" 795.0 500.0
9| DB-3 33° 5 25.00" | 131° 9’ 57.00° | 1001.0 500.0
110 | DB-4 33° 9 58.00" | 131° 9’ 12.00" 652.0 | -500.0
11| DB-5 33° 8 2.007| 131° 12’ 34.00° 835.0 |~ 500.0
12| DB-7 33° .9 48.007 | 131° 12° 2.00" 830.0] 500.0
13| DB-8 33° 47 20.00° | 131° 9’ 16.00" 775.0 500.0
14| DB-9 33° 8 34.00" | 131° 8 23.007 760.0 | - 500.0
15| DB-10 33° 9 2.00°| 131° 10’ 3.00" 922.0 500. 0
16 | DB-11 33° T 39.03° | 131° 14’ 39.917 957.0 500. 0
171 D¥-1 33° 7 13.00" | 131° 9 8.00" | 1063.0| 1500.0
18| DW-2 33° 97 47.00" ] 131° 8 30.00" 770.0 ] 1500.0
19| DW-3 33° 8 32.00" ) 131° 11’ 40.00” 840.0{ 1200.0
20| D¥-4 33° 4" 42.00" ] 131° 9 - 0.00" 760.0 | 1100.0
211 D¥-5 33° 6 23.187 | 131° 10" 06.70" | 1205.0 [ 1500.0
22 | D¥-6 33° 10° 8.00" | 131° 9 45.00" 609.1] 1550.0
23 | DW-7 33° 97°22.00" | 131° 7/ 20.00" 647.2 | 1800.0
24 DY-1 33° 9 31.00° | 131° 8° 48.00" | 823.5| 2618.0
25 | DY-2 33° 7" 45.00" | 131° 8 ‘19.00° 866.2 | 2401.5
26| DY-3 33° 5 3.00°; 131° 10" 20.00" 954.3 | 2303.0
271 DY-5 33° 7 53.00" | 131° 13" 37.00" 980.3 | 3206.0
281 DY-6 33° 8 2.00"| 131° 12’ 35.00" 838.0 | 3003.2
(X2 0
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Appdx. fig. 2.2 Temperature profile based on 15th calculation of the second relaxation for each bore hole (part 2).
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Appdx, fig. 3.1 Temperature distribution map at sea level based on logging data.
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Appdx. fig. 3.2 Temperature distribution map at -500m above sea level based on logging data.
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Appdx. fig. 3.3 Temperature distribution map at -1.000m based on logging data.
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Appdx. fig. 4.1 Temperature distribution map at sea leve based on 15th calculation of the second relaxation.
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Appdx. fig. 4.2 Temperature distribution map at -500m above sea leve based on 15th relaxation.
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Appdx. fig. 4.3 Temperature distribution map at -1,000 m above sea leve based on 15th relaxation.
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Appdx. fig. 4.4 Temperature distribution map at -2.000 m above sea leve based on 15th relaxation.
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