HOKKAIDO UNIVERSITY

Title 1. ERLHFREDDH
Author (s) sk, 5%—; URAKAMI, Koichi
Citation JbiEE K IR YIRS IS0 8RS, 23, 1-8
Issue Date 1970-03-18
DOI https://doi.org/10.14943/gbhu. 23. 1
Doc URL https://hdl. handle. net/2115/13969
Type departmental bulletin paper
File Information 23 p1-8. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




b |

L & Il dh iR EO T

Wk % —

(He#iE R M IR B 2 B )

— B 44410 A M —

L. 30 &1

T, PHEAHEGCK O T= a2 — v OBHN
fifsioh, WRICETVFE ECEBEOBET it 52
oL EDEFIBMLE TR A F e, o Tikx
Db ECBRERORE DB EDOE Y KD B, ¥
fo, WMEECESCT= 2 — b vOBHBIZRIT 555
DI ERRE O ZRILHIs S kS ARG A TRET
BhEREZ I,

I hREMNFERGEEOR

WM OBOEBIMEEORIZY S ¥, BRESH
TEFHRECHL L L, BHEHEHE, FHNTHDH LK
ETh, BOLDITZRIEOMEL L THEL D,

HWFEC -, EETHC y-lild & huld (o v) i
BIARE T 11575 A0FBRK:

T | T
ox* + oy* =0 (1)
wHHET S, ¥k, HEREES VW T=. — P vORH
b AVACE (US4

T
= hT (2)

Fiite T, ST A tHBRCEELBMN2 AL TH
h, AAEXELT S, h IREEETH 5,
BIR@ERIND L 5T Ao TOMRIT

(a)
ay4y =hT Ground Surface X
y =H T =6
y
(b)
2%y =hT Ground Surface .y
K,
y=H,
Ka
¥=H, T=f
y
(c)
X
y=H, T= d cosax
y=H, T=3C05aX

Yy

IR % & & &

Fig. 1.

Boundary conditions.
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Fig. 4. Temperature distribution calculated from eq. (29)
(A): temperature distribution at ground surface.
(B): isothermal lines under ground-surface.
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Fig. 5. Temperature distribution calculated from eq. (29)
(A): temperature distribution at ground surface
(B): isothermal lines under ground surface



TE T To R R BE o 43 A

h=0.5M
(A)
2t
faloal
A" A3 I
( B) Ground Surface

60T
90T

FTOE ()R LHELAREST
(A): mERECRsTRESM  (B): HhoSEKR
(REIOEX100m) fle)=c6°—e 82
Fig. 6. Temperature distribution calculated from eq. (29)

(A): temperature distribution at ground surface
(B): isothermel lines under ground surface.
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Fig. 7. Temperature distribution calculateb from eq. (29)

(A): temperature distribution at ground surface
(B): isothermal lines under ground surface.
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1. Steady Temperature Distributions Under
the Ground Surface

By Koichi UrarkaMi
(Department of Geophysics, Faculty of Science, Hokkaido University)

Two-dimensional distributions of steady temperature under the grsundsurface are
considered for the following two cases.

(1) Case of different conductivities. For the boundary conditions shown in Fig. 1(b),
a solution of LAPLACE’s équation is found to be eq. (14) and (15).

(2) Case of curved groundsurface. We define a function ¢ by eq. (17), and it is
obious that

if T is a harmonic function, ¢ is also harmonic, and at the groundsurface the
boundary condition (shown in Fig. 2) transforms to ¢=0 for ¢.

Then, the temperature distribution 7° can be ditermined by eq. (21) from ¢, which is
solution of LAPLACE’s equation and at the groundsurface satisfied the boundary condi-
tion: ¢=0.

In Fig. 3, when the region D in z-plane maps confarmally into the region D in
w-plane, ¢ in I is easly obtained and using theory of conformal transforms 7" can be

determined as eq. (29). The steady temperature distributions caleulated from eq. (29)
are shown Fig. 4~7.

4) H. KOBER; Dictionary of coraformal representations, Dover.



