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Compact Magnetotelluric Survey System Based on Fluxgate Magnetometers
- Simple Temperature Test Using DPRI-Type Cases -

MEAC - iR A - SR A
Maki HATA, Tomoya YAMAZAKI and Ryokei YOSHIMURA

Synopsis

Induction coil sensors, capable of measuring a wide range of frequencies, have been
used to measure the magnetic field in underground structural exploration using the
magnetotelluric (MT) method. However, induction coils present a challenge in terms of
portability, particularly when conducting multipoint magnetic field measurements in
mountain areas, such as for volcano monitoring, due to their size and weight. In recent
years, compact, high-performance, low-power fluxgate magnetic field sensors have
become commercially available. These compact fluxgate sensors are more suitable for
field use than induction coils in terms of portability. In parallel with this trend, low-power
loggers have also been developed. Thus, we aimed to develop an MT survey system
capable of stable data acquisition. Here, focusing on the temperature sensitivity of
fluxgate sensors, we performed a simple investigation into the temperature change caused
by burial depth.
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Photo 1 PVC pipe case used as a magnetometer
sensor container.

Photo 2 Magnetometer sensor fixed state.
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Photo 3 The state of the thermocouples inserted
into the PVC pipe.
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Fig. 1 A graph showing temperature changes at depths of 25cm, 45c¢cm, and 75cm

PVC pipe buried underground.

%

—25cm

~——Outside

(Do) 2imesadwa

00:00°CT 0€/5/€20
00:00:9 0€/5/€207
00:00:0 0/5/€207
00:00'8T 62/5/€20C
00:00:T 62/5/€202
00:00:9 62/5/£20C
00:00:0 6¢/5/€20C
00:00'8T 82/5/€20
00:00°CT 82/5/€20
00:00:9 82/5/€207
00:00:0 82/5/£20C
00:00:8T £2/5/€202
00:00:T £2/5/€202
00:00:9 £¢/5/€20T
00:00:0 £2/5/€207
00:00'8T 92/5/€20
00:00:CT 92/5/€20
00:00:9 92/5/€20C
00:00:0 92/5/€20C
00:00'8T 5¢/5/€20C
00:00°CT 5¢/5/€202
00:00:9 52/5/€202
00:00:0 5¢/5/€20C
00:00:8T ¥2/5/€202
00:00:2T ¥2/5/€202
00:00:9 72/5/€20C
00:00:0 ¥¢/5/€20C
00:00'8T £2/5/€202
00:00:CT €2/5/€20
00:00:9 £2/5/€20C
00:00:0 £2/5/€20C
00:00:8T 2¢/5/£20T
00:00:ZT ¢/5/€20T
00:00:9 22/5/€202
00:00:0 22/5/€207
00:00:8T T2/5/€20T
00:00:T T2/5/€202
00:00:9 T2/5/€20C
00:00:0 T¢/5/€20T
00:00'8T 0¢/5/€202
00:00:CT 0¢/5/€20T
00:00:9 0¢/5/€207
00:00:0 02/5/€£20C
00:00:8T 6T/5/€202
00:00:ZT 6T/5/€20T

00:00:9 6T/5/€20Z

Date

de a standard

insi

. 2 A graph showing temperature changes at depths of 25cm, 45c¢m, and 75cm

Fig

PVC pipe filled with bubble wrap and buried underground.
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Fig. 3 A graph showing temperature changes at depths of 25cm, 45cm, and 75c¢m inside an anti-

condensation PVC pipe buried underground
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Mag-13 Brochure (Confirmation Date: Aug, 2025): Mag-
13®Three-Axis Magnetic Field Sensors, Bartington, p.
S.
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