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» |Is It necessary to extend 2D EM to 3D?

A EIIREE =T ?

» How to put 3D EM into practice?

= % BB R ENR an{AT STt ?

» What advantages does 3D EM possess?
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@ s it necessary to extend 2D EM exploration to 3D?

Geological prospecting needs
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Method development needs |
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Targets are 3D
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Volume effect of EM survey
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2D can not accurately located
CHERREAERENL
drill requires
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3D seismic Effectiveness and popularity
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3D EM is trend
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Computer Technology

BT EEAR

Progress with times
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o st necessary to extend 2D EM to 3D?

3D view Plan view

receiver

receiver

2x3x0.4km  100ohmm 3km  target

If a survey line goes by a 3D target instead of going just above it, what are the

results measured with MT

MR = R5Z300KEFEH, MATEIELES, MTEIE R
{a] ?
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- Isit necessary to extend 2D EM to 3D ?

XY apparent resistivity section YX apparent resistivity section
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2D MT data shows obvious anomaly corresponding to the model, what result
will be if a drill according to the 2D MT results. 5=l B #ix 7 — 4 M & FiZ p%,
TIFFAENRE, WRIMLBESIR, ERETA?
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Is It necessary to extend 2D EM to 3D ?

3D EM can overcome Volume effect
= BhiR 5E 9% 5o AR IR TR RSy

3D survey grid

—_— “ * * * * * * *

:/&‘{Ij\" ‘:"“:‘$":““:‘$“:““:““‘

* * * * * *
““ “‘ ““ \“ ““ \“‘ \“‘
2500m 1000hmm
target
10o0hmm
2x3x0.4km 100ohmm
v

only 3D measurement can solve 3D effect of side
target and 3D inversion can properly locate bodies.

= M5B = 4E 8 R B M A = 4EENRR
R, ZHERERMER!

3D inversion result

The middle slice (2.75km)




- How to put 3D EM into applied?

»3D EM is composed of acquisition, processing and interpretation.
Here we will discuss data acquisition.

ARAEVHEREE H)

» As for controlled source EM:

=YL YRR TR WO S IR AL B
= HENE R 2 E AT A RITEAR, BN 5TEE 5 .

»As for MT
=Y 5 e B ZE R RO OB R A 7 2
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w» How to put 3D EM observation into practice?

3D MT data observation system

Small bin 3D CEMP observation system
/NI TGCEMP = 4k WL 22 ¢
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Electrical
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Electromagnetic
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How to put 3D EM observation into practice?

3D CSEM data acquisition system
RIEEYELER PSS
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Electrical
obser atory
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@ 3. What advantages does 3D EM possess?

To improve data quality.

BMEILKRE;

To Increase the effect of suppressing noises.
REMEREET]

3D data processing can improve accuracy.
ZHAIEFRIR S R

3D Interpretation can increase effect

=Y R R RRIR S IS HE TR

3D visualization can intuitively and visual
ZHAMUBEERENEN TR,



@ 3. What advantages does 3D EM exploration possess?

Small bin 3D MT observation test m Survey site location
B Magnetic station
Test in Ku‘erle FE/RENARL & e Commonly-used Electrodes’A FH i t%
A5 B5 . .C5 . .D5 . .E5
Test in Hebei 77 LA 5%: /5
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5 X 5=25 survey sites 3 X 3=9 survey sites

4 X 4=16 small bins 2 X 2=4 small bins
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@ 3. What advantages does 3D EM exploration possess?

3.1 3D de-noise and reconstruction

»To conduct spatial adjustment processing over time-series data
xf B (8] &R F SR 31T == (8] - = AL T

»synchronous electric signals at the same circuit will close
E—EXETBIAESHE

»Data in new form will be obtained after adjustment processing
A Z AL IR 5 3R 153 B X EE

»Power spectrum and the impedance tensor will be reprocessed.
B HNF LR B E



‘-’ Adjustment processing

Receiver:B05

Pre-adjustment

Ch1

Ch 2

Ch1

Ch 2

KEY-B03A8 TSL 1053240 - 1302723 = 17634(=), Current Cycler 39406

avav

Ch: 1

-1763

3165

Ch: 2 F

-1485

Post-adjustment

3235

Chi 1

-1467

kS -B054. TS0 1003240 - 1202723 = 17684(2), Current Cycle: 39106

5229

Ch: 2

-1361

Test in Ku‘erle FE/RBRE /5



. d

Adjustment processing

Receiver:B05

Apparent Resistivity curves

Apparent Resistivity curves

Noises in this area are small, curves difference between pre- adjustment

and post- adjustment curves is little except head part of the pair post-
adjustment curves are closer to each other than the former one.

Test in Ku‘erle FE/RBRE /5
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Adjustment processing

Receiver:B02

Apparent Resistivity curves
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Apparent Resistivity curves
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Adjustment processing

Receiver:B03

Apparent Resistivity curves
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Apparent Resistivity curves
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<» Recovering bad channels Receiver:D02

Original time series

KsY-DO2L.T5L 103240 -15:2723 = 17684(=), Current Cycle: 5106

B4

Chi 1

4357

Recovered time series

WaY-DOAUTEL 10°3240 - 152723 = 17684(z), Current Cycle: 3108

34

Chi 1

-4259

Test in Ku'erle FE/RERK: /5




@ Recovering observed curves Receiver:D02

Apparent Resistivity curves Apparent Resistivity curves
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Unwanted curves can be recovered to its original form when observed data
of their surrounding survey sites are good.

Test in Ku'erle FE/RENIRK: 5
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Recovering observed curves

Receiver:D03

Apparent Resistivity curves

Apparent Resistivity curves
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unwanted curves can be recovered to its original form when observed data of their
surrounding survey sites are good.

Test in Ku'erle FE/REIRRE K5




@ 3. What advantages does 3D EM exploration possess?

3.2 Static shift correction :

» Static shift correction in time-domain: to conduct spatial
filtering over synchronous time series signals

FE I35 [F] 28 I PR 5 BEAT 25 (IR, B4 40 — 4.
»Frequency-domain static shift correction: it is similar to

conventional method, including 2D and 3D.

AR & SO BEMR, R 4 =4k,
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3. What advantages does 3D EM possess?

Receiver:AQ05

Static shift correction in time-domain

Apparent Resistivity curves

Apparent Resistivity curves
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Curves before static correction

Test in Ku'erle FE/RERK: /5

Curves after static correction
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@ Static shift correction in time-domain Receiver:A01

Apparent Resistivity curves Apparent Resistivity curves
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@ Static shift correction in time-domain Receiver:A03

Apparent Resistivity curves Apparent Resistivity curves
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o Conclusions

1. Although data quality of the survey site is relatively poor, data quality of its
surrounding survey sites are relatively good, so data quality of this site will

be improved after experiencing adjustment or static correction.
ARRERE, FEWARERY, PR IE H R LR
BN
2. Although data quality of the survey site is relative good, data quality of its

surrounding survey sites are relatively poor, so data quality of this site will

be worse even experiencing adjustment or static correction.
AR JREEE, FENSRERZE, 2B IR R 25
&M R FES




C Conclusions

1. Techniques like small bin 3D MT, spatial adjustment, time domain static correction,
recovery, etc. can improve data quality, especially, for sites with bad data

quality or sites severely affected by noises.

KA/DNETC=EMTE I RER AR, BAFE. WEFFRIE. WRKEET
B WUARRREIE R E, Rl RERE R B E TR R AR
FE ] VR H s

2. Specifications on Field acquisition configuration are strict, such as

synchronous acquisition, electrodes interval, site interval, etc.

XA EATBCERR G, WRERPKE. HRNE. AL EEER™
E

3. Small bin 3D MT data acquisition and processing techniques need to be

further improved.

/NETC=EMTEIR BN B T AR TH ZE— D57 E



The End

Thank You For Your Attention



