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Abstract
We report the recent development of our new method to effectively eliminate the DI-effect by directly
measuring the declination (D) and inclination (I) at the vicinity of a scalar magnetometer sensor.
The practical utility of the method has been corroborated by using total intensity data (2007-2022)
obtained from the twin sensors of Miharayama-Kita (MIK) magnetic station on Izu-Oshima Island.
We also discuss the essential importance of acquiring both the D and I at every observation point
of scalar magnetometer sensor, and present a prospect of producing a new declino/inclinometer that

would make the measurement easy enough for any observers to perform.
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Figure 1 Locations of the magnetic stations on Izu-Oshima Island. Those of Japan Meteorological
Agency and Earthquake Research Institute, University of Tokyo, are marked by open and closed circles,
respectively.

TEEIET 220, HIBESBIRIFME A L7 2N TN AR 2 &5 kR TR LBl EL T b, 2
HHTHEIETOEMICEKDIKELZRET 2 & 5 RAEMEHA TRV, ZB, HEEHH & DR LB DS
WiE. BHEKE DAL AE § 2 B R IEB ST T O G B K SR SUBLAIART (OSM) o2 /7 el 7 — & % F
HAXETEHNTWS,

2 =FdL (MIK) 2BERE R =

2007 FEicHiR SNz MIK 37 e b UEHEE (EFEE T PMP-60SE) Y. Zhz#lHlT 2 Gk E (757
7 =% DTM-FK1) » oMl xh 3, PMP-60SE & 3 >3 —RoOMNAEIT. 1B 3 2Dt ¥ — 2 RKHICES
L. 0By —0F v Y AADPHE YD EZ ONGHINTON S, 1220 MIK KBWTIE, F¥ >3
AD1DFFHINT 2 —DAaBERENA, DTM-FK1 5 5 28008 NV & — %223 TE s N7 5 20E
231 H 1 B OE%EIC & b i o KB IcEB IR Twa, 2% b, MIK ZE WS % 2 B4 (MIK1
¢ MIK2) 232 RETEHINTWS, M2 0FEHIA g2 ERE L MIK BllROLRTH S, MIKL &
MIK2 & > — DB OEEHEB Lk 2 A0m 1F2TH D, KL OEMIHBE Nt v —DOHEEIZHN 2.5m TH
%, K2 0FHEBICE SN SHNE - PERMZELEE OIGHFIZ 2021 FICERROREHIEHR SN TE D, ZOR
Y U CHERTICHRIR LT W 2iR7KIiC & 2 BRI E ORISR LT W 5,

OSM % FHHE ¥ L7z MIK1 & MIK2 OEHHHAEE X 3 1R T, WA TOLM) ORRZLIZE (a) FL > R,
BIO (b) FAZM, TBWTHRIPLTOMHENR OGNS, (a) ICBL TIE. KT 2012 % T MIK1 IZHART
MIK2 O 75 23 AMERID A &, KUK EZ LA FHEY L7z MIKL O b LY RIKIZIEFETH 305, MIK2 O Zh
BERERBEIMER 2> TW3 5, MIK2 Z3ICASN2EER ML Y FEZFHL A KOO FoOBboZ(bicRkD
5121, ROICHEFICH D, ZOFEEIE MIK2 35 ORFFERN R BESRIEREZ I B3 U ngl, SEFEETIEA
RINCHER I NS Z 213 o7z, 7. (b) KBILTH R » SMMR O BERBOM S5 5 Z 2 IFR L »



Figure 2 MIK with Kengamine Peak on the background.
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Figure 3 Daily total intensity data at MIK1, MIK2, MHR_NE and MHR_SW with respect to the reference
station OSM.
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Figure 4 Scenes of the declination measurement (left) and the inclination measurement right beside of
the proton sensors at MIK2 and MHR_SW, respectively.
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Table 1 Declinations and inclinations and their standard deviations obtained with the transit compass
TS-25 at the proximity of the five total intensity sensors on Izu-Oshima Island in June 2019. The unit is
degree (°).

MIK1 MIK?2 MHR_NE MHR_SW OSM

Declination -9.22 + 0.32 -12.92 £ 0.23 -7.93 £ 0.13 -4.41 +£0.33 -8.66 £ 0.02
Inclination  51.35 £ 0.30  52.08 &£ 0.29 50.24 +0.16 49.91 + 0.26 49.68 £+ 0.01
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Figure 5 The declination (left top) and inclination (left bottom) at MIK2 in June 2021 (circle) and June

2019 (triangle). The measurement points are shown in the schematic illustration (right).
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Figure 6 Daily total intensity data at MIK1 and MIK2 relative to OSM after elimination of each seasonal
component. The top and bottom panels show those with and without the correction for the DI-effect,

respectively.
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Figure 7 A simple simulation of the DI-effect (left) associated with the CHAOS-7 secular variation on
Izu-Oshima Island (right). The unit of the vertical axis is nT.
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Figure 8 A case of the reduction of the short-period DI-effect due to the geomagnetic storm in the daily
total intensity data at MIK1 (cyan) and MIK2 (green) with respect to OSM. The fluctuations on 22
June, 2015 appear to be effectively reduced after applying the correction based on the results of the angle
measurements in Table 1. The unit of the vertical axis is nT.
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