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Geomagnetic Field Distribution in the Korean Peninsula

by Spherical Harmonic Analysis

Min, Kyung Duck* - Lee, Sunhee**

Abstract : The position of any point on the earth’s surface can be represented in the spherical
coordinates by surface spherical harmonics. Since geomagnetic field is a function of position on the
earth, it can be also expressed by spherical harmonic analysis as spherical harmonics of trigonometric
series of a,(#) cos m¢ and 5,(f) sin mp. Coefficients of surface spherical harmonics, «,(4) and
bu(0), can be drawn from the components of the geomagnetic field, declination and inclination, and
vice versa. ,

In this paper, components of geomagnetic field, declination and inclinatiqn, in the Korean peninsula
are obtained by spherical harmonic analysis using the Gauss coefficients calculated from the world-wide
magnetic charts of 1960. These components correspond to the values of normal geomagnetic field having:
no disturbances of subsurface mass, structure, and so on. The vertical and total components offer the: -
zero level for the interpretation of geomagnetic data obtained by magnetic measurement in the Korean
peninsula. Using this zero level, magnetic anomaly map is obtained from the data of airborne magnetic.
prospecting carried out during 1958 to 1960. '

The conclusions of this study are as follows; :

(1) The intensity of horizontal component of normal geomagnetic field in Korean peninsula ranges:
from 2X10* gammas to 2.45X10* gammas. It decreases about 500 ‘ganmus- with' the: increment of 1°
in latitude. Along the same latitude, it increases 250 gammas with the increment of 1° in longitude.

(2) Intensity of vertical component ranges from 3. 85X 10¢ gammas to 4. 75X 104 gammas. It increases.
about 1000 gammas with the increment of 1° in latitude. Along the same latitude, it decreases.
150~240 gammas with the increment of 1° in longitude. Decreasing rate is considerably larger in
higher latitude than in lower latitude. o

(3) Total intensity ranges from 4.55X10* gammas to 5.15X10* gammas. It increases 600~700
gammas with the increament of 1° in latitude. Along the same latitude, it decreases 10~90 gammas.
with the increment of 1° in longitude. Decreasing rate is considerably larger in higher latitude as.
the case of vertical component. ‘

(4) The declination ranges from —3.8° to —11.5° It increases 0.6° with the increment of
1° in latitude. Along the same latutude, it increases 0.6° with the increment of 1° in longitude.
Unlike the cases of vertical and total component, the rate of change is considerably larger in lower
latitude than in higher latitude. . ) .

(5) The inclination ranges from 57.8° to 66.8°. It increases. about 1° with the increment of
1° in latitude Along the same latitude, it dereases 0.4° with the increment of 1° in longitude.

(6) The Boundaries of 5 anomaly zones classified on the basis of the trend and shape of anomaly
curves correspond to the geologic boundaries. : _

(7) The trend of anomaly curves in each anomaly zone is closely related to the geologic structure
developed in the corresponding zone. That is, it relates to the fault in the 3rd zone, the intrusion
of granite in the 1st and 5th zones, and mountains in the 2nd and 4th zones.
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2. Spherical harmonic analysis
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 Fig.1 Main elements of geomagnetic field
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2.3 Evaluation of Gauss coefficients.
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Tab. 1 Gauss coefficients of the Earth’s Magnetic Potential, unit of 10~* CGS (E.H.

Vestine, 1967)

source Epoch £ &1l k! g2 g2t byt g2 hg?
Gauss 1835 | —3235 —311 +625  +51 +292 +12 -2 +157
Erman, Petersen 1829 —-3201 —284 +601 —8 +257 —4 —14 +146
Adams 1845 | —3219 —278  +578 +9  +284  —10 +4  +135
Adams 1880 | —3168 —243 4603 —49 4297 —75  +61 +149
Dyson, Furner 1922 | —3095 —226 +592  —89° 4209 —124  +144 484
Afanasieva 1945 | —3032 —229 590 —125 4288 —146 +160  +48
Veshne, Lange 1945 | —3057  —211  +581 —127 4206 —166 -+164  +54
Frmselau, Kautzleben 1945 —3054 —229 +583 —125 +299 —166 +161 +45
Finch, Leaton 1955 | —2055 —227 4590 —152  +303 —190 4158  +2%
Vestine et al. 1955 | —3054 —210  +585 —147 4307 —185 145  +49
Vestine et al. 1955 | —3051 —202 584 —141 +209 —187 +168  +38
Adam et al. 1955 | —3046 —232 4581 —144 +303 —182 +167  +23
Nagata, Oguti 1958.5 —3045  —222  +548 —151 +205 —194 +149  +21
Jensen, Cain 1960 | —3041 —215 +580 160 +296 —191 +155  +21
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Tab. 2 Spherical harmonic analysis of the geomagnetic

field after Jensen and Cain, Epoch 1960
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2.4. Evaluation of main elements of geomagnetic

field in the Korean peninsula
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Fig.2 Geomagnetic map of horizontal intensity (X103) : upper
Fig.4 Geomagnetic map of total intensity (X10%7) : lower
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Fig.3 Geomagnetic map of - vertical intensity (X 10%7): upper

Fig.5 Isogonic map : lower.
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2.5. Magnetic ‘maps of elements of geomagnetic
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3. Interpetation of magnetic anomaly map in the
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Fig. 7 Magnetic anomaly map, unity
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4. Discussion
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