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A study on the Difference Arrow of GDS (Geomagnetic Depth Sounding) Sur-
vey using 2-D MT (Magneto-Telluric) Modeling

Junmo Yang*, Seokhoon Oh, Duk-Kee Lee and Yong-Hoon Youn

Marine Meteorology & Earthquake Res. Lab., Meteorological Research Institute, 460-18, Shindaebang-Dong,
Dongjak-Gu, Seoul, 156-720, Korea.

Two-dimensional MT (Magneto-Telluric) modeling is performed to verify the validity of difference arrow for
GDS (Geomagnetic Depth Sounding) survey. The electromagnetic mutual coupling between the sea and in-land con-
ductor is used as a criterion that judges the validity of difference arrow. In this study, the mutual coupling between
them is examined according to the spatial distance between them and the period of magnetic variations. The differ-
ence arrow is valid for conductors located at surface which are far from the sea or when the long period is used,
but the mutual coupling is weak for buried conductor in all the periods. However, when a conductor extends verti-
cally down to the deep part, the validity of difference arrow is in doubt, since the strong mutual coupling influ-
ences up to the long period. Therefore, to remove the known conductor effect such as sea effect from the observed
induction arrow, the mutual coupling between them must be examined and the caution must be exercised in inter-
preting the resultant difference arrow if mutual coupling between them is strong.

Key words : difference arrow, mutual coupling, GDS (Geomagnetic Depth Sounding)
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Hg. 1. The two-dimensional numerical models for (S) sea-
land model (C) conductor-land model (SC) sea-land-conductor
model.
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Fig. 2. The responses at six periods of variations of the sea-
land model(S). A horizontal scale in above graph is 200 km.
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200 km.
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Fig. 4. The responses at six periods of variations of the sea-
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line) response and the algebraic summed response S+C (circle),
respectively. The distance between sea and conductor is 40
km and a horizontal scale in above graph is 200 km.
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Fig. 5. The two-dimensional numerical model to examine
the validity of difference arrow with respect to distance between
sea and conductor. The distances between them are 120 km
(Model 2) and 200 km (Model 3), respectively.
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FIg. 6. The responses at six periods of variations of the
Model 2. It shows the SC(solid line) response and the algebraic
summed response S+C(circle). The distance between sea
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graph is 200 km.
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graph is 200 km.
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