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RMT

» Is apassive EM induction method - "
» Sources are the radio stations and/or VLF antennas (10-300 kHz) @

Power
» Skin depth is calculated as § = 500 \/%

GPS
Data

Logger

*  MT assumption is valid for 1-1000 kHz and < 1000 Qm

D2 D4
Measurement bands (both) (both)

Frequency range (kHz) | 10-100 | 100-1000

ion?
Sampling frequency 312 2496 S OIUth n.
(kHz)
Weak points:
* No strong signals far from the antennas in remote areas a) RMT receiver device, b) Magnetic coils
* Low depth of penetration
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CSRMT

50% duty cycle signal

Current (A)

» 2 HED sources (horizontal electric dipole)

» Rectangular current =1 A

L 5 10 15 20 35 40 45 50

25 30
Time (ms)

» Base frequencies and their subharmonics are used
» Base frequencies: D1 =512 Hz, D2 =4.4 kHz , D4 = 44 kHz

| | |

» High signal to noise ratio
* Deeper depth of penetration

Advantages:
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Far-field setup, Alexandrovka, Russia

A paleo-valley in the vicinity of Alexandrovka, about 180 km away from Moscow.

Station distance =20 m
Profile distance = 40 m
. . G <
Transmitter lines = 900 m T8 o Kiin DmiItov. " Csergiev Posad

$Zelénograd
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Geology description
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Data processing

» Fourier transform of the time-series .
D1,2 =~ 16000 N

»>Window length : { 2,215 ~ 32000 B =

0.001

D4 ,2'% ~ 65000
1 4'87 3 4'372 1 4'&74 1.4'876 ! 4:378

» Window type : Blackman
» Calibration addition

» Coherency level : | RMT , 0.6 =1

Yy “"|CSRMT , 0.8 —1 ‘//: Oddharmonics\
RMT , 30 — 40 ‘
CSRMT , better to set 0

» Frequency selection

141300 177800 223900 2818.00 354600 467,00 562300 707900 8913.00
Frequency, Hz

77800 223900 2818.00 354800 446700 562300  7079.00 8913.00

» Azimuth : {

(Vimysart(Hz), (AmysariH
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Data presentation: profile 4 at 748 kHz

pu [m]

pa [S2m]

Logp, and ¢ for xy mode at 748260 Hz from CSRMT, profile 4
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2D conductivity model: profile 8

TETM, RMT L8, p, (€2 m), A =300, RMS =2.91
\

TETM, CSRMT L8, p (2m), A = 300, RMS = 3.93

N o e e e DOI lines along
the profile
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Tipper evaluation

Real and imaginary parts of tipper versus frequency along the RMT profile L8
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3D conductivity models

3D view of 7 CSRMT profiles, error floor =5 %

(ModEM by Egbert , Kelbert , Meqbel)

300
Properties RMT | CSRMT
Starting model 60 Qm
resistivity
E | Error
700 [1° = 0.05 * ||Zyy||Zyx|
Depth (m) 600 % Grid dimensions 155%82%30
0 * | Number of frequencies 6 13
o Initial RMS 44147 | 52338
Final RMS 1.0004 | 2.4235
5

Y (m)
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3D conductivity model: RMT, profile 3

Data and Response plots, RMT, m0 = 60 Qm, Profile 3

Freq: 77519 (Hz), XY polarization Freq: 20674 (Hz), YX polarization
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3D conductivity model: CSRMT, profile 3

Data and Response plots, CSRMT, m0 = 60 Qm, Profile 3

Freq: 75188 (llz), XY polarization Freq: 75188 (I1z), YX polarization
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Section plot, CSRMT, Profile 3, error floor = 5 %
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Comparison with borehole results
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Summary:

* Successful RMT and CSRMT measurements made in the frequency range of 1 to 1000
kHz.

* 2D Mackie inversion results, highly support the previously obtained models from the test
area and its Geological characteristics.

* 3D inversion using ModEM software is accomplished successfully and are in a good
agree with the 2D results.

* The aim of tensor realization of the data is achieved, however, due to the 1D nature of the
area, the advantages of CSRMT could not be so much highlighted; Yet, CSRMT results
indicate more details in compare with the RMT ones.

Future plans:
* As a 3D target, data acquisition in a waste-site is planned to be made in October.

+ All the steps will be repeated over the new data leading to 2D/3D interpretation.
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