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선상 삼성분 자력계를 활용한 극지지구조 진화 연구

판의 확장속도와 확장축의 각도변화에 따른 삼성분 지자기이상 모델 개발 제작한 모델(○

은 서필리핀판 분지 확장 데이터를 바탕으로 모델의 신뢰성을 확보하였음)

전년도 과제에서 만든 자료처리 알고리즘 개선○

동해시험운항과 남극항해 시 얻은 데이터를 바탕으로 선박고유자성상수를 재 계산 이,○

를 바탕으로 삼성분 자력데이터 처리 및 해석

남극 어데어 해곡을 통과하는 측선을 확인한 결과 모델과 달리 큰 자력이상이 나타나○

는 것으로 보아 이 지역은 매우 복잡하고 느린 분지확장을 겪었으리라 사료됨

동해 후포분지 일대에서 고지자기 이상을 다시 관측하였고 분지와 가까워질수록 수직○

자력이상값이 높게 분포하는 것으로 나타남

제작한 모델과 실측항로 차이가 매우 커 비교할 수 없었음.○

배의 자이로와 자력계 간의 오차 및 데이터 송수신에 문제 발견 개선시켜나가야 함,○

새롭게 및 계산 코드를 만들고 테스트 시도ISDV MBSD○

이에 기반한 라이브러리 구축MATLAB○
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. TitleⅠ

Employment of Shipboard Three-Component Magnetometer to Understand

Basin Evolutions in Polar Regions

. Research Objectives and NecessityⅡ

A) Research Objectives

To develop a three component magnetic model of basin evolution○

To process and interpret the data from RV Araon in Hupo basin(East Sea)○

and the Antarctic ocean using the vessel`s permanent magnetization constant

obtained in the previous year`s result.

To study evolution of basin structure in the study region by literature○

reviews and analysis of previous data.

B) Research Necessity

Shipboard three component magnetometer (STCM) has advantages over○

proton precession magnetometer in the ease of operation e.g. STCM does not

need to be towed at a distance or operated manually. Therefore, this

instrument records magnetic data continuously regardless of interruption of

vessels or floating ice for the whole cruise.

Shipboard three component fluxgate magnetometer is able to measure○

high-quality magnetic data, not about only total intensity but also the

magnetic field vector(N-S, E-W, vertical components) even in equatorial weak

geomagnetic anomalies.

The shipboard three component fluxgate magnetometer now installed on○

IBRV Araon not frequently used due to extreme complexities in correction

and analysis of instrumental noises and the vessel`s permanent magnetic
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field.

Measurement, calculation and correction of the research vessel`s per- manent○

magnetic field and instrumental noise are necessary for data credibility and

to be used in field studies.

Major complications lie on the tectonic structure of Antarctica for the○

complex relationship with other tectonic plates. Cande et al.(2000) employed

magnetic data from the northern Ross Sea and the southern Tasman sea to

study the relative movement between the East and West Antarctica.

Likewise, it is important to acquire and analysis magnetic data from basins

in arctic and antarctic region.

. Scope and Contents of the Research and DevelopmentⅢ

To process and produce data using the calculated vessel`s permanent○

magnetization constant

To develop and update magnetic data processing libraries(Fortran, Matlab) to○

simplify the data processing procedure

To build a three-component magnetic model code○

To analyze magnetic exploration skill and information via visiting and○

academic exchange with foreign research institutes.

To cultivate succeeding generation in polar research through pass on○

know-hows of exploration and data processing to undergraduate and

graduate students.

. Result of the Research and DevelopmentⅣ

The results of 2nd year (2015) can be summarized as below.

Because of the difficulties in data processing procedure from the nature○

Shipboard Three-Component Magnetometer data, the data has not been used

after the instrument installation in 2011 on RV Araon. Also, the data

processing software is not open to public. Matlab library which had been

built in the previous year`s study was updated to deal with long term

demands.
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ISDV and MBSD calculation codes was developed and tested.○

Matlab library to calculate magnetic anomaly model which takes plate○

extension speed and extension axis variation into account was built to cope

with the absence of three-component magnetic modeling software.

The data processing algorithm which was developed in the previous year`s○

study was improved. Three-component magnetic data were processed and

interpreted using the calculated vessel`s permanent magnetization constant.

. Future Application and PlansⅤ

Three component vector magnetic data acquisition using STCM is a precise○

method to measure magnetic field vector(N-S, E-W, vertical components)

even in a weak magnetic anomaly, i.e. equatorial region. This method can

obtain a wide variety of information such as fracture zone, fault zone,

abyssal hill and the direction of ridge spreading in a single leg. In

conjunction with multibeam bathymetry data, this kind of exploration

method may be able to contribute to the improvement of current state of

knowledge about tectonic setting between Antarctic and Pacific plates, which

might lead to the country`s prestige enhancement.

Continuous maintenance of the instrument and the development of the○

autonomous system will enable the usage of the high-efficiency measurement

system at relatively low cost. As a result, the total efficiency of research

vessel operation will be improved.

With continued efforts to develop a high-resolution magnetic sensing method,○

this equipment and method might be used in various fields like underwater

resource exploration, archeological survey and military purposes.

We are intending to establish the fundamental of instrumental application

through the development of magnetic exploration method, as the necessity

of research and development of three component magnetic data acquisition

and processing is emerging in other developed countries.
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