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SUMMARY

(3 B 2 o B

Title

Development of Magnetotelluric exploration technique for polar

environment

Purpose and Necessity of R&D

1. Purpose of R&D

It plans to monitor cryosphere changes in Victoria Island in
Antarctica and identify the cause of cryosphere changes to increase

accuracy in predicting sea level changes in the future.

It is intended to be applied to polar underground geological

research and polar resources development.

Therefore, as a major research, we will conduct a study that can
solve geological and environmental limitations by developing

magnetotelluric exploration technique for polar environment.

2. Necessity of R&D

- Sea level change is an important issue all over the world. Because it

is also closely related to people’s living space and life.
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MT monitoring is necessary for modelling sea level changes, and
long-term observations are important for investigating Cryospheric
evoluton of the Victoria Land, Antarctica.

Contents and Extent of R&D

Research on domestic and overseas R&D trends of polar MT

exploration technology.

Development of MT exploration technology for the determination of
magma behavior in the lower part of the volcano in Melbourne of

the Victoria Land, Antarctica.

Development of MT exploration and monitoring prototype for

applying polar environment site.

Development of electric field electrodes suitable for MT monitoring

in polar environment.
Optimized software development for MT data processing

A study of data processing and analysis to use as a supplementary
information for prediction of Cryospheric evoluton of the Victoria

Land, Antarctica.

As a result, the study of MT exploration technique applicable to
polar environment and the development of MT exploration system
prototype to acquire high-quality data.

R&D Results

Completion of development the prototype for MT exploration in

polar environment.
Preliminary MT exploration for field application.

Application of development prototype near the volcano in Melbourne,
Antarctica.

Development of MT monitoring protytpe and application on test-bed.

Processing and analyzing MT monitoring data.
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. Development of MT monitoring electrode for polar environment.

Conducting a MT monitoring electrode temperature change modeling
study for polar environment.

Development of electrode equipment of auger type for the polar

environment.

. MT monitoring data processing software development

Processing of time series data obtained from MT monitoring
prototype.

Making a software GUI with focus on essential functions.

Application Plans of R&D Results

MT exploration technique in polar environment is currently very
limited. The application of electromagnetic geophysical exploration
technique which is currently limited to seismic tomography will be
expanded to be used for the analysis of the lower Antarctic tectonic
structure.

We expect that development technique is used to conduct research
on Antarctica such as ice drilling, atmospheric science, astronomy,
and geophysics.
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Table 1 MT X A A& A%

Index Specification
A to D conversion 24 bit
Frequency range DC to 10 kHz
Max. storage (compact flash card) 16 Gbytes
Max. continuous sampling rate 5k samples/sec
Max. burst mode sampling rate 20 k samples/sec
Max. burst mode data points 80 k points
Synchronization error Less than 0.2 u sec
Power consumption Less than 0.5 W total
Size 27x25x 12 (cm)
Weight Less than 5kg
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HSAs A
A Hl o] Bl A B (KPDC)

Aol o] d&3 55, e o

KPDC Metadata Catalog

ol

\ > | (8] [3] (2] [+ [ hesi kpdckoprire.kr <&

Open in Papers Apple Of#HEITZ0l Amaron Google Maps YouTube cBay Wikipedia Yahoo! Popular~ i~ Apple~ News<™

scienfifi€
and made free

De.g Koreﬁfﬂalcr Data Genter

anc
/ available. (Antarctic Treaty: TTT.1.c)

Home Data Sets

Add to KPDG

Data Policy About Us

m Find Data Sets by Science Keywords

Member Login

Agriculture(4) Land Surface(16)

Metadata
Login

Username: [ |
Password:| |

Login

aauatic sciences, erosion/sedimentation, degradation...

aquaculture..

Atmosphere(220)
aerasols, aerosol backscatter.

Biological Classification(42)
animals/invertebrates, acorn worrm:

Oceans(253)
B aquatic scences, squacuture...

« Forgol your password?
« Forgot your username?

PAlCGHmALS) « Create an account
ce core records, carbon dicxide..

Blosphere(36) Solid Earth(17) | Data Registration Statistics

‘aquatic ecosystems, benthic habitat... geochemistry, biogeochemistry...

+ Research Project(0)

+ Metadata with Project(175)
» Metadata Record(528)

» Metadata with Raw Data(0)

climate inds

Cryosphere(22)
- frozen ground, active layer..

Human Dimensions(0 Terrestrial Hydrosphere(21)
attitudes, priferences, behavior, consumer glaciers/ice sheets, ablation
behavior! Zones/accumulation zone:

Sun-earth Interactions(0)
{anosphere/magnetosphere dynamics,
aurorae. .

Climate Indicators(38) SpectralEngineering(1)
2 temperature indices, commen sense gamma ray, gamma ray flux...

Reeently Submitted Metadata

1

02/Ar of surface water measured using an equilibrator inlet mass spectrometer
[KPDC_OSWMUEIMS 2011]

O2iAr in seawater, pumped from the intake at 7 m below sea level, was measured using an equilibrator infet
mass spectiometer. The mass spectrometer measured a series of dissolved gases including O2 an...

2. Primary productivity in the Amundsen Sea, 2012 [KPDC_PP_ANTARCTIC 20121
To estimate carbon and nitrogen uplake of phytoplankton at different locations, productivity experiments
were execuled by incubating phyloplankion in the incubators on the deck for 3-4 hours after sia.

3. Araon-based Antarctic Peninsula expedition, 2013 [KPDC_AB_ANTARCTIC 2013]
We conducied Aracn-based expedition on the weslerm and eastem Antarctic Peninsuia and bulld up ice-
shelf monitoring system. Main coring equipment is gravity corer and after half-cut of sediment cores...

Estimation of POC and Biogenic silica export fluxes using 234Th/238U disequilibrium in the
Amundsen sea, Antarctic [CPDC_EPBSEF_ANTARCTIC 2012

Seawaers in 14 water columns were collected during February and March 2012, and analyzed for lotal and
dissalved 234Th, and particulate organic carbon and biogenic silica. 234Th activiiies were analy...

5. Zooplankion data In Amundsen Sea, Antarctic, 2012 [KPDC ZD AS ANTARCTIC 2012]
The rapid meiting of glaciers as well as the loss of sea ice in the Amundsen Sea makes it an ideal
environmental setiing for the investigation of the impacts of climate change in the Antarctic on the ...

e

HOPR,

axpns

Korea Polar Data Center
Korea Polar Research Institute
26, Songdomirae-ro, Yeonsu-gu, Inchaon, Korea
+82-32-770-8481, kpdo (at) Kopri.fe.kr

Fig. 50. $t==A] ¢ o] E] A ] (KPDC; Korea Polar Data Center) $JA}¢] E.
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FEE 9], 2008, AVAAF HALE o] &3 A LEA it Zuete] AFEe st

A el Mulli-Tamsa, Vol. 11, No. 2, p. 99-108.

o)%7] 9, 2014, MT BAARE o8 AFE Ao Au4d HAZ PE A7,

Jigu—-Mulli-wa-Mulli-Tamsa, Vol. 17, No. 1, p. 28-33.

Columbia university EM Lab,
https://emlab.ldeo.columbia.edu/index.php/2018/12/27/em—-lab—completes—first-magn

etotelluric-survey—-to—target—subglacial-groundwater-in—antarctica/

D.N. Murthy, K. Veeraswamy, T. Harinarayana, U.K. Singh & M. Santosh, 2013,
Electrical  structure  beneath  Schirmacher Oasis, East Antarctica: a
magnetotelluric study, CSIR-National Geophysical Research Institute, Vol. 32 No.
1, p. 10-25.

F. X. Bostick, 1977, A Simple Almost Exact Method of MT Analysis, Workshop
on Electrical Methods in Geothermal Exploration US Geological Survey, Contract

No. 14080001-8, Vol. 359, p. 174-183.

K. Bahr and F. Simpson, 2005, Practical Magnetotellurics, Cambridge University
Press, p.270.

Kovacsdrilling, https://kovacsicedrillingequipment.com/publications/

Wannamaker, P. E., W. M. Doerner, and D. P. Hasterok, 2007, Integrated dense
array and transect MT surveying at Dixie Valley geothermal area, Nevada;

structural controls, hydrothermal alteration and deep fluid sources, Proceedings
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32nd Workshop on Geothermal Reservoir Engineering, Stanford, CA, 6,
SGPTR-183.

Wannamaker, P. E., Rose, P. E., Doerner, W., Berard, B., McCulloch, J. and
Nurse, K. 2004, Magnetotelluric surveying and monitoring at the Coso
geothermal area, California, in support of the enhanced geothermal systems
concept: survey parameters and initial results: Proc. 29th Workshop on

Geothermal Reservoir Engineering, Stanford University, Stanford California,

January, 26-28, SGPTR-175.

W. Rodi, and R, L. Mackie, 2001, Nonlinear conjugate gradients algorithm for

2-D magnetotelluric inversion, Geophysics, Vol. 66, p. 174.

Zonge, KUL. and Hughes, L.J., 1991, Controlled source audio-frequency

magnetotellurics, in Nabighian, M.N., ed., Electromagnetic Methods in Applied

Geophysics, Society of Exploration Geophysicists, Tulsa, Okla., Vol. 2, p. 713 - 809.
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