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Introduction and Motivation
Forward Modeling

Definition:

What a sensor (A loop of current for example) wonld measure if the actual

formaton of the it
Purpose:
o

extract as mueh inforny sible from survey data forward

modeing for complex 3D Earth mo required.

Structured Vs. Unstructured Grids

Unstrucured grids provide mre flexibilty i generating the comples.shaped Earth geometies such s

the abilty 1o locally rfining the mesh a1 theregionsof interest and coarsening it near the runcaton

angular grids (see Fgure 2 - ) where having smll el closetothe

boundaris of he mesh esulsincomputational neficiencis

Inductive and Galvanic parts

Despie the Tong history of EM methods in geophysica explraron,there hs notyet been  thorough
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by coupling viaa time varying magneti fied,both be

closedloop ransmitter and an islated

conductor By conteast  synopsis ofthe galvanie proces would be the st flow of the currnt 10 nd

from

o whatis observed in DC o foct, channeling

Methodology

E-ficld Equation:

In the quasi-staic regime the lectric field satsfies the ollowing equation:

where E i the electric field,

gt permeability of

VxVXE + iwpgoB = —iwjiod®

the clctrical conductivity, and 3° is the current density of the source

Decomposition:

I our formlation the electric field is decomposed into vector magnetic poten-

E=—iwA - Vo

tinl, A, (sealed by i) and sealar lectric

o
Equations to be Discretized: VRVXA + oA + poVe = jod®
Finite-Element method: “WV(0A) = V- (0V9) = -V

the approximated vector and sealar potentials, N, and

Neages

A=Y AN

i=1

st and the nodal-lcment basis functions in cach

tetrabidron.

6=
The System of Equations Solved:
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&%, and ¢! are real and imaginary parts of the approximated sealar potential

Verifications and Examples
1 - Controlled-source Electromagnetics (CSEM):

1-1 Horizontal Electric Dipole source (HED) for a half-space model

T

1-2 Long Grounded Wire source for a prism in a half-space model

o

o i N i
P g

W0 an s

g (2002) The

w0 1200

10

Inductive and Galvanic Components
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and Duckwarth et al. (2001 s done The PSM experiment s

e lbartory

uckvworth and Kerbes (1997)

performed in

)

©

)

. o Figu el Thesondary Hz €
Inductive and Galvanic COMPONENES : il 5ed minis e e e icd sl
for v rguences: 1K, ) 10Kl ) 100 i
@ P ® -

Figun
@) 10Kz and 3

iz Fo

for the cube i brne

sl par, and the ral (o),

e total ieldare shown,

Conclusions

problems

(20150 Hz,and () 31z For.

eslvaric par

Fi

e

shown

10001z

The real @),

1501m i the groun

part, and the resl

Contact :

Ansari

at

Colin Farquharson

at cgfarquh@mun.ca

ca

-

isconfirmed for
ransmiter eseiver 1op.

Source and forthe moving

" esifed

for it

References:




