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A Study on Variations of Baseline Values of Geomagnetic Field Observations at Syowa Station
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Observations of the geomagnetic field at Syowa Station have been continuously conducted since 1966. The observations
consists of two items, absolute observation and continuous observation. The absolute observation has been carried out
manually once a month to obtain absolute values of three components of the geomagnetic field i.e. declination, inclination and
total force. The continuous observation has been carried out with a fluxgate magnetometer with a time resolution of one-
second since 1986. The baseline values of the geomagnetic observation which are the differences between values obtained by
the absolute and continuous observations have shown significant variations during summer period. Possible causes of the
variations are artificial disturbances generated by heavy machine or the ice breaker ‘Shirase’ and changes of the installation
environment such as the tilt and temperature of the magnetometer. In order to identify the cause, we monitored the inclination
of the magnetometer sensor from January to February 2012 with bubble-tube tilt meters, and confirmed 10 or 20 second
angular variations per ten days. Then we installed electrical tilt meters and carried out more frequent absolute observation from
January to February 2013. The baseline value changes caused by the tilt change at Syowa Station are theoretically estiamted as
-0.19nT for the H component and 0.11nT for the Z component when the sensor leans 1 second to the south, while -0.033" for
the D component when the sensor leans 1 second to the west. Comparing observed and estiamted baseline changes, the
baseline value of the D component was consistent with the tilt change. The baseline variation of the H component roughly
corresponds to the inclination of the sensor but contribution of some other factors can be suggested. Concerning the Z-
component, such a consistency is not clear.

ARFNAEHCl, 1966 452> O ke L CHIBESBLAIN THhIL TV 5, BB, HRBEK O HEkHE 2 3R & 2 Hifi
LB & MR O 72 RER 25 4y 2 R D HUBE SR BB S B 5, HUBE R EHBLIENIE,. 1 A2 18]
OB THREIC X VB ThIL TV D, MK BINEL. 7T v 7 A5 — METIFHT X DR o fighe 1
oG BlA TON T\ D, BIED T T v 7 A7 — MNgENFHORRIEIL 1986 4T 508, A CsxHEiilfg &
%m@wﬁ@%>ﬁ\%gu~zﬂ®ﬁ%ﬁ IRELSET D Z ENHERIN TS, ZHUTEBIF O AN THEEL
(EHOLOHE) ICX D00, BFtOREREE (R - 1BE) OZIZE2 b0 A ThH 72, ZOFRE
ERET D708, 2012 4 1~2 AT OKE LVEOMEZ ERIRICHEEE L2 & 2 A, 10 HI#T 10~20 B2
JEOMEBEB AR SN, ZhE 22T T, 2013 4F 1~2 HICW et o —ITEREH 2B AT 5 & L b, #
KM OBEFE % 1T, ERVEALICRHE T 2 AU O L3 MR T X 203 &t Uiz, IEfA#ci3#iim b, ~
T I AT — MMETRFO LAV 1R E < 72D . H:-019nT, Z : 0.1InT, HMIZ 1@< 25L& D : -
0.033" Z{bd %, BUNIEHRE & Bam LHEE U 7o HEE EARE A bLig U725, D Ry O BLRIELAR I AR 2 (b & G
mm IEALT B En Sy ots, HERG OB L, BEERIZE L E xR 5 2 L BAMRE T2, 2T
IFHTE LWL H D Z LR HERI S Nz, Z B OBRIZESME L., ERIZEL & OXSIE R CTH - 7=,



H - component

inclination blv (nT)
=
T 1
2" /divi| — 1 /+’/ $ InT/div
=#=inclination N-5
\ —@—obs blv_H
. 1 ""--.....__:_ N =—the estimated blv_H
= I errorbar
Z - component
inclination blv (nT)
N-S(")

27 /div| —— 1 $inT/div
===inclination N-5
=f=o0bs blv_D
=—the estimated blv_Z

I error bar
inclination -I o blv (")
E-W(") “ / I
57 /div} \/ $0.2° /div
A =$=inclination E-W
== obs blv_D

“fr=the estimated blv_D

I errorbar

1/1 1/6 111 116 121 1/26  1/31 2/5 2/10  2/15

Figure 1. Time series of inclination of the sensor of magnetometer, baseline values obtained by observation and estimated baseline values
from January 2 to February 13, 2013.
inclination N-S(E-W) : when the sensor leans to the south(east), this value increases.
obs blv_H(Z,D) : The baseline values of magnetic observation.
the estimated blv_H(Z,D) : The estimated baseline values.

error bar : Standard deviation of time derivatives of the continuous one-second observation during the absolute observation.
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Figure 2. The change of temperature of the sensor, the preamplifier and the outside air from January 2 to February 13, 2013.



