
Physicsof theEarth andPlanetaryInteriors, 10 (1975)282—291
© Elsevier ScientificPublishingCompany,Amsterdam— Printedin The Netherlands

INVERSION OF TWO-DIMENSIONAL CONDUCTIVITY STRUCTURES

P. WEIDELT

Institut fur Geophysik,Gottingen(FederalRepublicof Germany)

(Acceptedfor publicationFebruary27, 1975)

This reviewshows that theinversionof two-dimensionalstructuresis still analmostuninvestigatedarea.Only for
very restrictedanomalousdomainsexactmethodsexist: (a) undulatedinterfacebetweenperfectconductorand
insulator; (b) thin non-uniformsheet.So far, realconductorsmustbe invertedby linearization.A method for the
computationof thepertinentkernelsis describedandthewell-developedmethodof generalizedmatrix inversionis
appliedin a preliminary studyboth to artificial andrealdata.

1. Introduction factor~ throughout,thepertinentequationsare:

aE aE~
Uponthe determinationof the changeof normal iWIloHy = iwiioH~= -~- (1 a,b)

conductivity with depthby a one-dimensionalin-
verseproblem,attentionis drawnto the nextcom- aH~ aH~
plicatedinverseproblem:Assumethatwithin a known ~ = — (2)
normal conductivity structurethereis embeddedan
unknown, laterally non-uniform,anomalousdomain leadingto thedifferential equation:
with constantcross-sectionin thex-direction,and of a2E ~
limited extentboth in the otherhorizontaldirection + — = iwp

0ciE~ (3)
and in depth(y- andz-direction,respectively).The a3’ az
additionalassumptionof anx-independentinducing In theE-polarizationcasethe inducing field might
magneticfield rendersthe configurationpurelytwo- be dueto any two-dimensionalcurrentdistribution,but
dimensional.Thenthe problemto besolved is to the subsequentconsiderationsaresimplified, if a quasi-
deducetheconductivity within the anomalousdo- uniform externalmagneticfield is assumed.
main from a knowledgeof the normal conductivity The interpretationis basedon one or moreof the
structureand the anomalouselectromagneticfield, transferfunctions:
observedfor variousfrequenciesat thesurfaceof the E ‘E H ‘H H ‘H (4
earth.Sincemore a local thena global featureis con- xal xn ‘ yal yn ‘ zi yn
sidered,the assumptionof aplaneearthis justified. which arefunctionsof frequencyw andspacecoordi-

For a two-dimensionalconfiguration,Maxwell’s natey. The subscriptsn anda refer to the normal and
equationsare split into two disjoint sets,namedac- anomalouspartof the respectivefield quantity.
cording to thecomponentin thex-directioneither It is generallyacceptedthat a perfectknowledgeof
E-polarization(Ex,Jly,Hi), orH-polarization(Hr, anyone of thetransferfunctions(4) containssufficient
E),, Er). For simplicity, thefollowing considerations informationto revealthe anomalousconductivityin a
are confinedto the moreinterestingE-polarization uniqueway; the dependenceony providesthelateral
case,whereboththe electricandmagneticsurface resolutionandthe dependenceon w gives theresolu-
field are disturbed.Usingcartesiancoordinatesx,y, tion with depth.So far, however,a proofof this asser-

zwith zpositivedownwards,SI units anda time tion hasnotbeengiven. Apart from the questionof
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uniqueness,thereremainsalso unansweredtheques- z = 0, which canaccountfor the observedanomalous
tion of existenceof a solution;i.e., which conditions field (Siebert, 1974).The differential equationfor a
a datasethasto satisfyto belongto an anomalous magneticline of force isHy/Hz = dy/dz,or introduc-
conductivitystructure.Fromthe answer,certaincorn- ing thevectorpotentialA~with 11O’

1y = aA~/az,
patibility relationscanbederived(e.g.statementson poH~= —aA~/ayit yields(aA~/ay)dy+ (aA~/az)dz
the smoothnessof the frequencydependence),which = 0. Hence,the linesA~= constantare thefield lines.
experimentaldatahaveto satisfyto beexactlyinter- It is assumedthat thefield is undisturbedfor ~yI —~ oo.

pretable.Although it is expectedfrom experience Since thevectorpotentialof a single-line current is
with theone-dimensionalinverseproblemthat a proportionalto log ~vI for ~yI —~ ~, a representationof
uniquenessproofwill notoffer a veryappealingway the field in termsof currentdipolesandhighermulti-
to find the conductivity in practice(Bailey, 1973),it
will consolidatethefundamentsof inductiontheory.

Apart from two degeneratecases,which will be H
50/H~~ I ~

consideredlateron, thereappearsto exist no specific H5 /H~ Wil
041- f” Happroachto invert two-dimensionalstructures.In . /

general,startingwith a simple, plausiblemodel, trial
and errortechniquesare applied.In this way, an ex-
cellentagreementis sometimesobtainedbetweenob- 02

servationsand model interpretationsfor variousfre- 7 \\ ~

quencies.Work alongtheselineshasbeencarriedout
by Schmucker(1964, 1970),Filloux (1967),Swift 0

(1967), CochraneandHyndman(1970),Bennettand
Lilley (1971),Bennett(1972),Greenhouse(1972), .. H

Hyndmanand Cochrane(1971), Scheelke(1972), 0.2 r
Dragert(1973),Steveling(1973),and Winter (1973).

Only in thetwo complementarycaseswhereeither
the anomalyis due to an undulationof the deepin- 0.4- -1
terfacebetweenan insulatoranda perfectconductor, I
or the anomalyis due to lateralconductivityvariation 300 200 100 0 100 200 km _-~ ~‘

in a thin-surfaceanomaly,exact inversemethods 0 /
exist. Thesewill be consideredin Section2. So far, 20 /
theonly way to handlethe inversionin finite conduc- / /__ ~‘

tors is to linearizetheproblemandto apply thetools / / ‘N.
of generalizedlinearinversion.This is workedout in Z0 ~40km/

Section3. 60 —-----~-----

80~-~j

2. Degeneratecases z0 r60 km
100 ~

2.1. Undulationofa perfectlyconductinginterface 450,’

120
z0~80km\ ,~.r

Whentheconductorcanbe approximatedby an 140 B Current dipole
insulatorwith a perfectlyconductingsubstratum,the z km

interfaceis a magneticline of force, sinceno magnet-
ic componentnormal to the interfaceexists.Hence, Fig. 1 A. Interpretationof theanomalousfield of the north

Germanconductivity anomaly(full lines)by a currentdipolethe family of field lines, which give rise to the surface (dashedlines).

field haveto be computed.Thiscanbe doneby search- B. The family of equivalentundulationsof a perfectconductor

ing for a set of currentsourcesbeneaththe surface (afterSiebert,1974).
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polesis required.Thevectorpotentialof a current wherethe superscripts+ and— refer to theupper(z
dipole at rk is: = —0) andlower side(z = 1-0) of the sheet,respective-
AXk(r) = Dk (r — rk)I Ir — rk 12 ly. Thevertical componentH~is continuousacross

thesheet.Thereexist two kernelsK~andK, which
wherethevectorDk pointsfrom thecurrentin —x- admit a convolution integral representationof
direction to thecurrentin +x-djrectjon. Thevector H~ain termsof H~:
potentialOfHyn is II

0H~~Z,and consideringa field
line with z—~20 for 1~I -+ cc, for a representationin H~a(Y)= J’ K~(y — ~)H2(~)d~ K~)~H~ (7)
termsof dipolesthe implicit equation: — =

K~andK dependonly on theconductivityabove
(z — 20) ~ . (r — rk)I r— Tk 12 = 0 (5) and belowthesheet,respectively.Since a surfacesheet

is assumed,K+ is in factindependentof conductivity

= DkI(IIOHyn) and is givenby:

is obtained,which for fIxedy andZ~might be solved K~y)= —--~-—-

by Wegsteiniteration,startingwith z = z0. It resultsa lTy

family of curveswith 20 asparameter.A proper20 i.e. thenegativeof the familiar K-operator(Siebertand
mustbechosenby physicalreasoning,in particular Kertz, 1957). ExamplesforK are:
mm {z(y)}> 0 hasto be satisfied.Siebert(1974) (a) Forzeroconductivityin 0 <z <h anda perfect
interpretsthe north Germanconductivityanomaly conductorat z=

(Schmucker,1959)by a singlecurrentdipole (y1 = 0,
21 = 127 km, 1D11 = 7,600km

2, inclination45°).The K(y) = ~ coth(~)
result is shownin Fig. 1. Noneof thethreecurvesap-
pearsto be very realistic: The interfacez

0= 40 km (b) For a uniform halfspacewith conductivity 00:
cutsthe surface,the interface20 = 80 km is pretty =

steep,and the mostreasonableinterface20 = 60km K(y) 2 + fK1(u) ~).s~n(v)
approachesthesurfaceup to 7 km. kIy~

2.2. JMversionofthin sheets whereK1 is a modified Besselfunction of the second
kind andk

2 = iw.t
0a0.

Assumethat theanomalyresultsfrom a lateral From eqs.6, 7, and lb follows:
variationof the integratedconductivityr in a thin sur-

(K~— Kj )E aExalay— i~I10TnExafacesheetatz = 0 with knownhorizontallayeringfor ra = (8)
z>0. I.et: iWp0(E~n+Exa)

r(y) = Tn + ra(y) Ta(Y)= 0 for y
1~ Thus~a(Y)canbe determinedfrom a knowledgeof

the transferfunctionExa/Exn for one frequencyonly.
wherer~is known andra(y) is to be determined.For If insteadthetransferfunction2H = Hz/Hynis given,
theE-polarizationcaseSchmucker(197la,b) proposes

eq.8 reads:the following methodof solution.
From thesheet-currentdensity:

rExHy(Hn_Hyn)+(Hy~aHya) (KK))~Hz_iWI1ornG)EHz
(9)

~ + G )EHZ
=r~E +H~

xn ya1~Ta
where:

follows:

H~ H~aTnExa Exa~WI1oG)EHzya
(6) G = 1 sgn(y)Ta= E~
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and determined.Forthe momentconsiderpartial deriva-
tivesof the electric field only andlet En andE~be

E~0= iwiioC+H;n two solutionsof eq.3 with a =

0n and a =

havebeenapplied.C~dependson thenormal conduc- ~ (i.) = i~poan(r)En(r)
tivity structureandyieldsfor thetwo casesmentioned (12a,b)
above: ~J(r) = iwp

0u~(r)E~(r)

(a) C~= h/(l + iwp0r~h) (For shortness,thesubscriptx of E is droppedin the
sequal.)The difference(12a)—(l2b)is:

(b) C~= l/(k + iw1LoT~)
E~)= iWllOOp(En — E~)+ iWP0(Un —

Details for thecomputationof all kernelsaregiven
by Schmucker(1969,l97la,b). If thedataare perfect, (13)
andthe normal conductivityis completelyknown, the Let G13(r’ Ir) be that solution of:
sameconductivityprofile r(y) will be obtainedfor all ~G(r’ Ir) = iw,i0a~(r)G~(r’Ir) — S(r — r’) (14)
frequencies.Moreover,this quantitywill be real.In
practicethenormal conductivitystructuremustbe which vanishesat infinity. Multiply eq.14 by
variedin orderto minimize the quadraturepart of E0(r’) — E~(r’)andeq.13 by G~(r’Ir) andintegrate

~a(Y) andto maximizethe agreementbetweenthe thedifferencewith respectto r’ over thewhole (y,z)-
conductivityprofiles for all frequencies.A successful plane.ThenGreen’stheoremyields:
applicationof this inversionprocedureis givenby En(r) — E~(r)= —iwp0 f {a~(r’)— csp(r’)}
Schmucker(1971a).

X En(r’)G~(r’Ir)dA’ (15)

The domainof integrationis within the(y,z)-plane
3. Inversionof thick conductorsby linearization the regionwherea~~ a~.If

0n = a,a~= 0n’ eq.15

reads:
3.1. Computationofthepartial derivatives

E(r) = En(r) — it~.ii
0faa(r’)E(r’)Gn(r’Ir)dA’ (16)

The inverseproblemof electromagneticinduction where
0a = — U~.

is a non-linearproblem.The most popularwayto This is an’efficient integralequationforE, provided
handlenon-linearproblemsis to linearizethem.As- that Gn is known(Hohmann,1971).Formulaefor G~
sumethat theanomalousdomainconsistsof M cells of are givenbelow.For aninfinitesimalconductivity
known size andconstantunknownconductivity a~,j= difference5c, = o~— a~,eq. 15 yields:
1, ..., M. Forconcisenesslet ~ = (cr

1 tiM). Asso- 6E(r) = —iwp0f~a(r’)E(r’)G(r’ I r)dA’
ciatedwith eachdatum is a functionfi, which trans-
forms a into thedatumg~: whereEand G correspondto a =

In the caseof cells with constantconductivityas-
= fj(a), i = 1, ..~ N (10) sumingthatE is constantwithin eachcell this leadsto:

Supposethatan approximationa~to a is known. aE(r~~—

Neglectingtermsof order0(a ‘o)
2’ eq. 10 reads:

aa
1 — —iwp,~E(r1)F~

M (17a,b)

~ — a~9)= g~ j~
0) i = 1, ..., N 1) = f G(r’1r

1)dA’CJ

(11) wherec1 is thecell centeredat r,. Hence,via eqs. l7a,b
If a0 is neara,the system(11)withNequationsand thepartial derivativesare closelyrelatedto theGreen’s

M unknownsyieldsa correctionto&~,thusstartingan function G(r’ Ir), which satisfiesthe integralequation:
iterativescheme.Theinversionof system11 is best G(r’ I r) = G~(r’I r) — ~ fua(r”)Gn(r’ I r”)G(r” I r)dA”
carriedoutby generalizedmatrix inversion(Section
3.2.).First thepartialderivativesafi/aa1haveto be (18)
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derivedalongthe linesof eqs. 12—16. Integrating ~ = (1 ±am— 1Iarn)g~_1A~— 1 + (1 ~

0~m— i/am)

eq.18 with respectto / andusingeq. l7b yields:

M Xg~_
1A~_1 , m=l,...,p

Ffl=F11fl_IWP0~ aakrn/krki (19) B~~(l~ +(1 ~am+iIam)

i—l,...,NE(w), j1,...,M Xg~B~÷1, mL— l,...,p

with:NE(~.i)is thenumberof points,for which surface
valuesof E at the frequencyw aregiven. For i fixed g~= 1/2, g~= (1/2)exp{±am(hm÷i— hm)}
19 is a systemof M equationsfor theM unknowns — 1 L 1

The solutionis simplifiedby thedominantdiago- m — -.., —

nal dueto the logarithmic singularityof Gn(r’ Ir) for In thecaseji = L, no recurrenceis requiredfor
r —i’ r’. The partial derivativesfor themagneticfield theB terms.The coefficients and

7L are deter-
componentsare obtainedsimilarly. Accordingwhether minedfrom the fact that ineq.20 the differencein
Fly or Hz is considered,eqs.1 7a,b and 18 aredifferen- theupward-(downward-)travellingwavesfor z> z’
tiatedwith respectto z ory (coordinatesof thepoint andz <z~mustbe due to theprimaryexcitation
of observation), givenby:

It remainsto determineGn(r’Ir), which canbe 1 1 =

conceivedastheelectric field of a unit line current ~—K
0(k,1Ir — r’I) = ~— f e~!~~Zcos X(y —

placedat r’ andobservedatr. The reciprocity relation 0

for Green’sfunctionsrequiresG~(r’Ir) = G~(rIr’). The whereK0 is thezero-ordermodified Besselfunction
normal conductivity structureconsistsin z >0 of L of the secondkind and = iwp0a,~.Hence:
layerswith conductivities

tinm, m = 1 L andinter- B~f~+B~f~
facesath

1 0,h2, ...,hLandinz~0ofanonconduc- “~~ v ~1

ting air half-space(°n0= 0). Requiredis the solution 2ira~A~B~— A,JB~
of:

1 Af+A~f~~Gn(r’lr)iwpoanfr)Gn(r’Ir)_~(r_r)
I 2irc~A B—AB

whichvanishesat infinity. Let the sourceandobser- ~2 .t M
vation pointbe placedin the~.tthandmth layer, re- wheref~f~(z’).
spectively andlet in themth layer: . .

The nominator(includinga,2)canbe consideredas
G~(r’Ir)= f ~ +P,~}cos ~ y’)dx (20) theWronskianof two solutionsof:

0 w”(z) = {X
2 +

where: It is independentof z (and ji), thusensuringreciprocity.
The integration(I 7b)for a rectangularcellwith dimen-

z ~ z’ sionsLy andLz is easilyperformedby addingin

= + + , eq.20 the factor:
y Bf(z) z>~zm m 4 sin (XLy/2) sinh(a,2Lz12)/(Xoi,2)

f~(z) = exp{±am(z— hm)} a~= X2 +lWP0Uflm and usingan obviousmodification for the cell where

~o and 7L canbesoadjustedthat4 = BE = 1. Since An alternativewayto computethe partialderivatives
thereare no sourcesin z ~ 0 and for z~ z’ if z’ is in is to determinenumericallythe effectdue to a conduc-
theLth layer,A~5= BZ = 0. With thesestartingvalues, tivity changein thejth cell. Fromnumericalexperiments
thecontinuity of Gn andaG~/azacrossthe interfaces in the one-dimensionalcase(Glennet al., 1973) it is ex-
yields theforward andbackwardrecurrencerelations: pected that this approachis significantly less accurate.
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3.2. Generalizedmatrix inversion compatiblewith the datais found.Dueto the above

transformation,the varianceof the componentx1 is
The systemof linearequationsarisingfrom the simply:

linearizationof the inverseproblemis bestsolved by p
generalizedmatrix inversion.Excellentdiscussionsof var (x1) = ~II~(V1k)

2 (21)
this topic are givenby Lanczos(1961),Jackson(1972) k=1
and Wiggins (1972).Applicationsto electromagnetic
andgeoelectricsoundingcanbe found in Glenn et al. Fromeq. 21 it is seenthat thevarianceis largely due
(1973)and Inmanet al. (1973).The linearizationequa. to thesmall eigenvalues,which shouldbe discarded
tion (11)yieldsNequationsfor theMunknownparam- whena smallerror is intended.If, however,thenum-
eter.correctionswritten asmatrix equationA’x y’. berof eigenvectorsusedto constructthe inverseH
HereA’ is theNX M matrix of thepartial derivatives, decreases,thesolution degrades,theparameterchang.
x = ~— a~the parametercorrectionvector,andy’ the esx

1 becomelessresolved,HA will deviatemore from
Ncomponentresiduumvectorbetweenthe dataand anM-elementunit matrix thanbefore.The resolved
previousmodel outcome. vectorKr> is relatedto the true,butunknownvector

If the errorsof the dataareknown,it isadvantageous x through:
to transformthe equationin sucha way that each

Kr> = HAx = Rx
datumhasthesamevarianceu~.Assuminguncorrelat-
eddata,this is easilydoneby multiplying the/th row R is namedthe resolutionmatrix and is given by:
by: _____ R=VA

1UTUAVT=VVT (22)

a
0/~var~ / = I, Hence,thereis the sametrade-offbetweenresolution

anderror of estimateasis well-knownfrom the
Thusin a leastsquaressolution,eachresiduumis Backus-Gilberttheory(BackusandGilbert, 1970).
weightedwith the inversesquareroot of thevariance.

Generalizedmatrix inversionis usedboth to in-
In the transformedsystem:

vert a structureand to estimatetl1e information con-
Ax = y tentsof a givendataset. Invertinga structureone

has two toolsto stabilizethe notablyunstableinver-
the matrixA is now decomposedinto eigenvectors: sionscheme:to diminish the numberof eigenvectors

A = UAVT and to prescribeanupperboundfor the parameter
changes,e.g. 25% of the actualvalueof the param-

Here V is anM X Pmatrix containingtheP eigenvectors eter, leadingto a trade-offbetweenconvergenceratebelongingto theP non-zeroeigenvaluesof theproblem: and stability (Glennet al., 1973).This hasthe addition-

A TAv~= X~v,, i = 1, ..., M a! advantagethat the searchedquantitiesdo not change

their sign.

Similarly, U is anN X P matrix with theP eigenvectors In a first applicationof generalizedmatrix inversion,
of theproblem: the information contentsof different datasetsarees-
AA Tu = x7u1 , / = 1 N timated.A particularresistivity structure,shownin the

top of Fig. 2, is assumed,and for this structuretheper-
associatedwith non-zeroeigenvalues.A is aP X P tinent surfacedataandkernelsfor elevendifferent
diagonalmatrix with theP non-zeroeigenvalues.The combinationsof periodsand componentsarecomputed
generalizedinverseofA is: for elevenpointsat the surface.Furtherit is assumed
H = VA~UT that the in-phaseand quadraturepart of eachdatum

havean errorof 10%of themodulusof the datum.
In the well-posedcaseH is theordinarysolution Thenthe resolutionmatrix hasbeencomputedunder

(M =N = P), in theoverconstrainedcase (i.e. N> P the assumptionthat theerror for eachx1 shouldbe
=M) H providesa least-squaresolution,andin theun- near to 20%,thusdeterminingaccordingto (21) the
derdeterminedcase(N=P<M) theshortestvector numberof retainedeigenvectorsfor eachrow of (22)
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separately.The 6throw of the32 X 32 resolution M

matrix R is shown in Fig. 2 for the differentdatacases. q1 = r17
1 ~ ‘~Jk (23)

Forperfectresolutionthe6thcomponentof this row k=1

would beunity, theremainingcomponentszero. The where ‘yk are the elementsof R. Thisnumberis given
cell, wheretheresolutionis maximizedis markedby beloweachsmall figureof Fig. 2. In the presentexam-
a blackarrowhead.The otherarrowswere only drawn ple the estimationof the datacontentsstartedwith
whentheir lengthwaslonger than onehalf of the the assumedmodel;in applicationsthe last iteration is
length of an arrowhead.The white arrowsshow the theappropriatestartingpoint.
relative weights,with which theothercells enterin Numericalexperimentswere performedto testthe
an estimateof cell 6. capability of generalizedmatrix inversionfor the in.

For eachcell an averagingcross-sectionq• in units versionof two-dimensionalstructures.In one example,
of the areaof a cell hasbeendeterminedaccordingto: for the four periodsmentionedin Fig. 2 theHz compo-

1 ~HH~-~~ 1

__ ~L%KH ___ ___
HZ, 1=31.6 SEC HZ, 1—lu SEC HZ, T=3I6 SEC HZ, 1=1300 SEC

I ________________ _________ ¶

-1/, 1=31. ISO SEC 15, 1=316. 1000 SEC HZ, 1-31.6. Iii. 3I6. 000 SEC

‘11.15, 1—31.6. lOS SEC ‘11HZ, 1—316. bOO SEC EX, 1-31.6. 00, 316, 1Q00 SEC IS, 1=31,6, ‘130. 316. COO SE~

Fig. 2. Examplefor theestimationof theinformationcontentsof a givendataset for a particularresistivitystructure(resistivities
in nm). Resolutionfunction for the6th cell undervariousconditions(full explanationin the teit).
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Fig. 3. Interpretationof theRio Grandeanomaly.Only theleft 32 cellswereallowedto change.Givenis H2 for four frequencies.
Thedashedlines refer to the modelgivenat thebottom(resistivitiesin tim).
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6?, F=0. S. I. 2. 9 J’H
2 3 9 5 1) 7 6 4 IC bb 2

200 4DD~ 700 750 35 U 000 150 250 350 200 200 200 200 200
000 BOOT 355 I 370 bOO 650 1Q00 550 1000 505 1050 b 000 I 000

25~75 5501 I5~b5O 15011000 :~ 40

18 720 *080 +

7. ii b LU 24. b 7. 5 25. 1. 2. 0 7. 9 b . 7

H
4.0 7.7 28.0 4.8 27.2 21.5 21. I 22.8

60, 4 6. I 03. 8 18. 0 55. 9 26. 1 oS 3 HO. 2

Fig. 4. The completeresolutionmatrix for the Rio Grandeanomalyusing theresultof Fig. 3 andadmittingan errorof 20%for the
averagedconductivities.

nent at thesamesurfacepointsandfor the sa~oeresist- andasinitial guess200 ~2mfor thefirst row of the
ivity structureasin Fig. 2 wereusedasinput data. anomalousdomainand1,000&2m for the other,the
Usingthenormal resistivity structureas zero-order RMS errorof fit betweendataandmodel outcome
approximation,the iterativeschemeconvergedto the first decreasedand thendivergenceoccurred.Fig. 3
correctvalues,providedthat the anomalousdomain showsthe modelfor the leastRMSerror obtained.
wasdecomposedinto 8 cellswith 5-km edges,whereas Usingthe errorsof the datagivenby Schmucker
this first approximationwas divergingfor 32 cellswith (1970)andassuminganestimationerror of 20%, Fig.4
2.5-km edges.This suggeststhe strategyof starting the showstheresolutionmatrix for the model of Fig. 3.
inversionwith a coarsegrid, which is refinedlateron. It is seenthat only high-conductingregionsareclear-

An applicationof the inversionprocedureto the ly resolvable.
Rio Grandeanomaly(Schmucker,1970) is given in
Fig. 3. The dataset consistsof theH2 valuesfor four
periodsovera profile of 990km, interpolatedfor 12 4. Conclusion
equidistantdatapoints. The anomalousdomaincon-
sists of 48 cells, 90 X 40 km

2. During the iteration Theinversionof two-dimensionalstructuresis
only theresistivity in 32 cellswas allowedto change. still at its beginning.Only whenthepossibleanoma-
Usingthenormal resistivity structuregiven in Fig. 3, busconductivity structureis confinedeitherto an
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