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Abstraet: Vertical temperature profiles in the Nobi Plain are able to be classified into three types,
recharge type, discharge type and intermediate type, according to the temperature gradient. Moreover,
there are many temperature inversions in the vertical temperature profiles which are classified as the
recharge type. These temperature inversions are manifested as the minimum temperature in the vertical
temperature profile below the isothermal layer. All of the type of profiles that show the inversion are locat-
ed in recharge area outside the discharge area. Annual mean surface temperature has increased about 2°C
during the last 100 years in the Nobi Plain, and it is assumed that this surface warming causes subsurface
temperature inversions. A numerical analysis including the effect of surface warming shows that subsur-
face temperatures in shallow layers are affected by changes in surface temperature. In the discharge area,
however, temperature inversions cannot be recognized because the depth of inversion has been shifted to
within 20 m of the surface by upward groundwater flow, where seasonal fluctuation of subsurface tempera-

ture conceals the inversion.
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Fig. 2 Hydrogeological cross section along B-B’ in Fig. 1 (after Subsidence Survey Committee in Tokai Region, 1985).
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Fig. 3b Vertical distribution of hydraulic heads (m) above sea level in a cross section along well 34— well 14. (Filled cir-
cle shows the position of screen in the observation well. Dashed line shows the contact between the Quaternary and Tertia-
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Fig. 4a Isotherms of subsurface temperature (°C) in the same cross section as Fig. 3a. (Solid line shows the measured

depth in the observation well.)
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Fig. 4b Isotherms of subsurface temperature (°C) in the same cross section as Fig. 3b. (Solid line shows the measured
depth in the observation well.)
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Table 1 Temperature profile data of observation wells.

No. TEBEZEE BEEHE MEEE No. 1TEEBEE BEMOR FERE
_m_ °C/km m m °C/km m

1 N 35.1 X 22 22 26.9 32

2 18 385 X 23 23 356 ?

3 RER 324 X 24 N 21.5 72
4 18 430 X 25 26 24.7 46

5 B 468 X 26 B 74 66

6 18 275 X 27 PN 05 128

7 18 265 x 28 ¥ N: | -85 ?

8 10(5, 98) 287 X 29 P N: ] -10.0 ?

9 14 437 X 30 B -6.4 ?

10 12 55.9 X 31 PN | 8:8 ?

11 14 173 X 32 N:L -9.3 58
12 24 34.7 X 33 PN ;| 23.6 x
13 14(9, 128) 529 X 34 78§ 7.9 54
14 ¥ ;)| 32.1 X 35 H 2.7 ?

15 17 240 b3 36 ER 8.6 116
16 20 31.0 40 37 E 42 ?

17 16 14.9 40 38 AH 246 ?

18 RER 19.0 38 39 E 35 ?

19 10 16.9 36 40 PN | -2.1 100
20 18 215 68 41 EN: ] 0.1 52 -
21 8 25.3 X
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Fig. 4c Horizontal distribution of subsurface temperature (°C) at 100 m below sea level.
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Fig. 8 Seasonal changes in mean air temperature (after Chronological Scientific Tables, 1998).
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Fig. 10 (a) Temperature changes during last 100
years in Gifu City in the north part of Nobi Plain (after
Japan Meteorological Agency).

(b) Temperature changes during last 100 years in
Nagoya City in the south part of Nobi Plain (after
Japan Meteorological Agency).
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UBENRICE T A /35 A — X T F B O— R FRE
(Domenico and Schwartz, 1990) #&#\Z L, k=5.8%
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Fig. 11a Calculated temperature profiles after the be-
ginning of surface temperature increase when U=0.1

m/year (positive value of U represents downward
flow).
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Fig. 11b Calculated temperature profiles under con-
ditions of different vertical velocities of ground water

flow (positive value of U represents downward flow)
for £=80.
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Well 1-41 Temperature profiles.
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