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The Correction of the Influence of Climatic Change

upon Geotemperature Measurement at Shallow Layer

JIN Xu CHEN Xiaodong GUAN Yanwu

College of Geoexploration Science and Technology Jilin University Changchun Jilin 130026

Abstract As geotemperature at the shallow layer is affected by daily and yearly periodic change of temperature on the earth’s surface
the normal geotemperature is likely to be distorted. To eliminate this effect the authors transformed actual measuring discrete tem-
perature data into Fourier form and got Fourier frequency and phase spectra. On such a basis the mathematical expression for the de-
gree and the depth of the influence of the earth’s surface temperature was formulated in terms of amplitude. The longer the periodic
variation of temperature on the earth’s surface and the bigger the thermal diffusivity of the media the greater the depth and the de-
gree of the influence.
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Fig.1 Annual variation of air temperature in Ningde observation station
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Fig.2 Annual actual temperature variation at 1 m deep in Ningde observation station
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Fig.3 Annual temperature correction at 1 m deep

in Ningde observation station



582

2004

nw

0. = 0N 2

Pn

_ [ nw
$n — % 2h

.1996. . 3~

.1999.
39 6 486—499.
.1978.
47~48.
(0] R.1981. . 62
~66.
EO .1979.

147~155.
DL G. 1986. —_—
146—148.
G . 1988.
33~35.

References

Takeuchi Atsuo. 1996. Survey method of flowing groundwater by
geotemperature measurement. Kokin Pressing House 3~ 15 in
Chinese with English abstract .

Mitsuyoshi Ikeda Atsuo Takeuchi Kinya Miura. 1999. Groundwater
flow mechanism of a composite fan in the Tokachi Plain Hokkai-
do. Jour. Japan Soc. Eng. Geol. 39 6 486 ~ 499 in Chinese
with English abstract .

Group Investigation Geothermic Institute of Geology Chinese Acade-
my of Sciences. 1978. Geothermal research paper collection. Bei-
jing Science Press 47~48 in Chinese .

Kappelmeyer O Haenel R. 1981. Geothermics with special reference to
application. Beijing Science Press 62~66 in Chinese .

Brigham E O. 1976. The fast Fourier Transform. Shanghai Science
Press 147~155 in Chinese .

Trucotte D L Schubert G. 1986. Geodynamics

application of contin-
uum physics to geological problems. Beijing Seismological Press
146~ 148 in Chinese .

Buntebarth G. 1988. Geothermics an introduction. Beijing Seismologi-
cal Press 33~35 in Chinese .

Mosic W J. 1987. Temperature anomalies over underground cavities.

Geophysical Prospecting 35 393~423 in Chinese .



