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Abstract

As publicizing of electromagnetic devices such as smart_phone and drone etc. which are relate with geomagnetic
direction, and recognition about the importance to space weather effect and their hazards rises up recently, it is
required heavily that the study on the effective measurement of geomagnetic declination and geomagnetic field
effects of space weather. The purpose of this study is that the investigation of the feasibility of the absolute
geomagnetic measurement in a place, where man-made geomagnetic contamination is low or negligible, with
replacing the azimuth marks used for the absolute geomagnetic declination measurement with unified control
points(UCP) which established at suburb. Further to this, have first derived the correlation of daily variations and
disturbance level between the published indices(Kp and Kx) and geomagnetic element calculated from geomagnetic
data of Cheongyang observatory located at the middle stage in Korea and is a member of INTERMAGNET. In
addition, have carried out that the absolute measurement for the geomagnetic declination at three places near unified
control point and one place with wide open field in Korea. The world magnetic models(WMMs) are selected as the
criteria for comparison on the feasibility of geomagnetic declination investigation near unified control points. We
compared deviations of declination from absolute measurement with that obtained from WMMs, also those from
WMMs inter-comparison. The result through examination and analysis show that the feasibility of the absolute
geomagnetic declination measurement with replacing the azimuth marks with UCP which established at suburb is
possible.
Keywords : Space Weather, Declination, Azimuth Marks, Unified Control Points, WMM
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H=Fcos I (1)
Z =F sinl )
X=Hcos D (3)
Y=HsinD (4
tan D =Y/X 5)
tan I = Z/H ©6)

Figure 1. The main elements of the geomagnetic field. The deviation(D) of a compass needle from true north is

referred to as the declination. The compass needle lies in the magnetic meridian containing the total

field F, which is at an angle I , termed the inclination (or dip), to the horizontal.

Nmax n+1 n .
Vre,x=a)y, (‘[—’) > (g7 cosma + W sinm).) P (0)
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r : distance from the centre of the Earth, 6 : the geocentric colatitude

A : longitude, a :

a reference radius for the Earth(6371.2 km)

P™@) : Schmidt semi-normalized associated Legendre polynomials

n, : maximum degree of the spherical harmonic expansion

max

P™@), PM0) : Gauss coefficients associated with the harmonics(degree n and order m)
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Figure 2. Overview of the geomagnetic absolute measurement stations near unified control points (GMS :

Geomagnetic station, AM : Azimuth mark)

Table 1. Coordinates of geomagnetic stations with azimuth marks

Reference Geomagnetic station coordinates (WGS84)
marks Latitude(® " ") Longitude(®° " ") Height(m)
UYA21 34-49-20.817 126-32-07.850 23.741
UCY16 36-20-58.437 126-58-49.876 35.517
UIC09 37-24-35.065 126-44-42.289 27.050
SALT 37-23-51.554 126-46-53.511 27.024
¥39E JERd Zlojth. 7t 54 €85 |l 5 0.1nT~0.2mT, &H1E 12V, 0.5A), 5Sm A7
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Figure 3. The declination-inclination magnetometer(Mag-01H, 0.1nT) consists of a single-axis fluxgate sensor(Mag

type “A” Probe) mounted on a nonmagnetic theodolite(Zeiss 020B)
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Figure 4. Daily variations of the declination values calculated from Cheongyang geomagnetic observatory data on

geomagnetic disturbance level recorded during the period 2015
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Figure 5. Daily variations and disturbances of the geomagnetic declination values derived from Cheongyang

geomagnetic observatory data during total 7 days centered on the observation date
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Table 2. Comparison of the geomagnetic declination computed from absolute geomagnetic measurement with

those derived from WMMs

Station UYA21 UCY16 UIC09 SALT
Observation date 2016.1.4 2015.12.18 2016.4.1 2015.10.23
Absolute measurement -7°13'52.9” -8°10°09.5" -8°21'03.9” -8°29'42.1"

(Number, SD) (78], £32.6") (73], +25.1") (73], +20.9") (153], £2'36.4"

WMM2015 -7°26'16.1” -7°55'23.9” -8°13'48.4” -8°11'58.9”
EMM2015 -7°26'00.0” -7°53'00.0” -8°12'00.0” -8°11'00.0”
IGRF-12 -7°26'16.1” -7°55'16.0” -8°13'31.1” -8°11'49.9”

Kp 02~2 1~2 02~1 1~3

QD day Q10 Qs TBD Q7
Kx 02~3 2 1 1~3
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