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Abstract: Temperature — depth profiles and groundwater levels were measured on 88 observation
wells in the Kanto Plain. From observation results, subsurface temperature distribution in the
Kanto Plain is assumed to be strongly affected by thermal advection due to groundwater flow, which
has regional difference between high temperature area and low temperature area. The high
temperature area is located in a low land around the Kinu, Tone Rivers and central part of the
Kanto Plain. The low temperature area, on the other hand, is located in a high land and/or a
mountain area around the Kanto Plain. Considering from observed distribution of subsurface
temperatures and hydraulic heads, two local groundwater flow systems which discharge to the Tone
River in Gunma Prefecture and to the Kinu River in Tochigi Prefecture, and one regional ground-
water flow system which recharged in the peripheral area in the plain and discharges to central part
of the plain are estimated. Moreover, there are subsurface temperature inversions in shallow layer
due to the effect of surface warming. The distribution of inversion in the Kanto Plain has tendency
that the depth of inversion in the recharge area is deeper than that in the discharge area, and this
tendency suggests the existence of the regional groundwater flow system in the Kanto Plain.
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Fig. 1 Location of study area and observation wells.
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Table 1 List of observation wells.

EH1E BEH B
No. | BOHZ | PTEENR |
1 P | BER |
2 M | HER
3 =% BEE |
4 TR BEE |
5 ) BEE |
6 o | HEK |
7 A BE K
8 AR | BEE |
9 T8 | mER
10 TeM | BEE
11 x=E | BEE |
12 TT& BEE |
13 e | BHER
14 AE | BHER
15 TH | HER |
16 BE | RER
17 b= BEE
8 A | BER
9 | BAL | BER
20 HERERT| R |
2| BEKRT | RBE
22 1] BER |
23 I BEE
24 Efl_ | BER
35 |FERTR| BER
26 =HHF | HmER
27 EF | BER |
28 S BEE
29 ANE | BER
30 B | HEE
31 KFR | HER |
32 NE | BEER |
33 FEE | TRE
34 aF PRI R
35 B FEE
36 NE | TER |
37 BB | AR
38 KER | AR
39 R A
40 EEHEE ARE
41 BH] AR
42 5 A< R[] ﬁﬁ%_
43 RES | e
44 |mALER)| AR

No. | IFHZ | PTEENK |
a5 | BAEE | BAR |
46 |/MUBEIL] AR
47 /I AR
43 EREZS
49 =R AE
50 ISIEAEZ3-N
51 FH | AR
52 EBRR | AR
53 |EFEK| KB |
54 FER | HER
55 BRFnEE | BEER
56 £ | SR |
57 Bl | EER |
58 BE EER
59 HEAK BEE
60 At | BEAS D |
61 NERET | e
62 FHET HEEER
63 RN | s
64 XH | BER
65 FEyr | #ER
66 |Fm\ T KB |
67 HE | KR
68 = | RBUR
69 om | R
70 B | RIWE
71 wE | T |
72 &% H TR
73 2353 KR |
74 ) TRE |
75 ERE 35
76 T= R |
77 EE RO |
78 R R |
79 LRR | K |
80 LN R
81 i) T |
82 FA TR |
83 BHEE | TR
84 Ba g BER |
85 iy | xKBE
86 =
87 f ] RIS
88 T | RRE |




BIRFE I 6 10 2 T IRE S L T ARER (B8 1E2)

37 38 39 52 50 47 44 88 28
roQ < 3 s ¢ z r =
g g ] 3 s g
o g = =
z g E A

A ®

100

-100

-200

Elevation (m)

-300

-400

-500

AR LA AR A R D L N T LA
Uh
S —T
//
-
/
3

)
Po
-
(—
AN NN AN R ETN

| | | | ] | 1 ] I |
60 80 100

Distance (km)
% 2a A — A WHEICB T 2 KEAKRES M. RIFRR7 Y - EBETOKEAREZRT.

Fig. 2a Vertical distribution of hydraulic heads in cross sections along A-A’ in Fig. 1. Italic
number shows the hydraulic head at the screen.
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Fig. 2b Vertical distribution of hydraulic heads in cross sections along B-B’ in Fig. 1. Italic
number shows the hydraulic head at the screen.
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Fig. 3a Isotherms of subsurface temperature in the same cross section as Fig. 2a.
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Fig. 3b Isotherms of subsurface temperature in the same cross section as Fig. 2b.
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FdaK BE-50m iz B LVt MRESG. BEEO 7 — ¥ 1k Dapaah-Siakwan ef al. (1995)12 & .
Fig. 4a Isotherms of subsurface temperature at 50 m below sea level. Data in Tokyo is referred from

Dapaah-Siakwan et al., (1995).
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Fig. 4b Isotherms of subsurface temperature at 150 m below sea level. Data in Tokyo is referred from
Dapaah-Siakwan ef al., (1995).
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Fig. 5 Thermal gradient map.
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Fig. 6a Temperature changes in Tokyo, Maebashi and Utsunomiya (after Japan Meteorological Agency, 1999).
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Fig. 6b Temperature changes in Kumagaya, and Mito (after Japan Meteorological Agency, 1999).

| Inversion Depth

|

BT MRS S

Fig. 7 Distribution of subsurface temperature inversion depths.
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Fig. 8 Distribution of temperature profiles as classified into three types.
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Fig. 9a Calculated temperature profiles due to surface temperature increase when U =—0.1 m/year in central
part of the plain. Positive value of U represents downward flow.
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Fig. 9b Calculated temperature profiles under condition of different vertical velocities of groundwater flow
in central part of the plain for ¢ = 100 year. Positive value of U represents downward flow.
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Fig. 9c Calculated temperature profiles under condition of different vertical velocities of groundwater flow in
Saitama upland regions for ¢ = 100 year. Positive value of U represents downward flow.
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Appendix fig. Well 1-4 Temperature profiles. -
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Appendix fig. Well 5-8 Temperature profiles.
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Appendix fig. Well 9-12 Temperature profiles.
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Appendix fig. Well 13-16 Temperature profiles.
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Appendix fig. Well 17-20 Temperature profiles.
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Appendix fig. Well 21-24 Temperature profiles.
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Appendix fig. Well 25-28 Temperature profiles.
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Appendix fig. Well 29-32 Temperature profiles.
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Appendix fig. Well 33-36 Temperature profiles.
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Appendix fig. Well 37-40 Temperature profiles.
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Appendix fig. Well 41-44 Temperature profiles.
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Appendix fig. Well 45-48 Temperature profiles.
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Appendix fig. Well 49-52 Temperature profiles.

—281'—



MERENFEE 2001F HB52% $6/7%

Temperature (°c) Temperature (°c)
14 16 18 20 2 24 26 28 30 32 14 16 18 20 22 24 26 28 30 32
0 0
-100 -100 \
200 200 \

300 § 300 \

Depth (m)

-400 -400
-500 -500
MH 53 R 54
-600 -600
Temperature (°c) Temperature (*C)
14 16 18 20 22 24 26 28 30 32 14 16 18 20 22 24 26 28 30 32
0 0

200 \\ 200 \
A .

Depth (m)

-400 -400
500 500

WA 55 BNH: 56
-600 600

15 #B#H 53-56 HERES 07 710
Appendix fig. Well 53-56 Temperature profiles.
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Appendix fig. Well 57-60 Temperature profiles.

— 283 —



WEAEPRERSE 2001EF F52E HF6TE

Temperature (°c) Temperature (°c)
14 16 18 20 22 24 26 28 30 32 14 16 18 20 2 24 26 30 32
0 0
100 \ 100 \
-200 -200
E E
§. -300 §. -300
-400 -400
-500 -500
R 61 HRH 62
-600 -600
Temperature (°C) Temperature (°c)
14 16 18 20 22 24 26 28 30 32 14 16 18 20 2 24 26 30 32
0 0 s
-100 \ -100 \\
200 200 \

-300

Depth (m)
Depth (m)
g

400 400
-500 -500

Wy 63 B 64
600 600

T WHH61-64 SAEBES 07740
Appendix fig. Well 61-64 Temperature profiles.
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Appendix fig. Well 65-68 Temperature profiles.
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Appendix fig. Well 69-72 Temperature profiles.

— 286 —



Depth (m)

BRPHFIC s 2 TRESH LM TARER (58 1E0)
Temperature (¢) Temperature ()
14 16 18 20 2 24 26 28 30 32 14 16 18 20 2 24 26 28 32

0 0
-100 { -100 ‘\
-200 \ -200

g
-300 §, 300
-400 400
-500 -500
WBH: 73 R 74
600 -600
Temperature (°c) Temperature (°c)
14 16 18 20 22 24 26 28 30 32 14 16 18 20 2 24 26 28" 32

0 i 0

-100 < 100 \\
N
=200 200
g
-300 E. -300 \
400 -400
-500 -500
whiH 75 N 76

-600 -600

TR W|EF+73-76 HEBE S o770
Appendix fig. Well 73-76 Temperature profiles.
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Appendix fig. Well 77-80 Temperature profiles.
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Appendix fig. Well 81-84 Temperature profiles.
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Appendix fig. Well 85-88 Temperature profiles.
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