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This work reviews electromagnetic analogue model studies of the coast effect, dealing particularly with a vertical
interface model, a thin conducting sheet model, a wedge model, and a wedge underlain by a conducting block simu-
lating an upwelling in a conducting zone beneath the coast. The vertical interface model results and the infinitely con-
ducting thin sheet model results show good agreement with calculated values. It is concluded that a sloping sea—land
interface alone cannot account for the experimentally observed coast effect, but that a sloping sea—land interface
underlain by a conducting step could produce the observed coast effect.

1. Introduction

Through the years much effort has gone into at-
tempting to obtain analytical solutions and numerical
results for realistic mathematical models of laterally
non-uniform conductors. Some of the early theoreti-
cal work was carried out by Price (1949), Ashour
(1950), and Rikitake (1950). The problem of the
“coast effect” (the anomalous increase of the vertical/
horizontal magnetic field ratio as the coast is ap-
proached from the landward side) due to a lateral con-
ductivity contrast, has received much attention but on-
ly a few greatly simplified two- or three-dimensional
models have yielded to mathematical solution (Weaver;
1963; Roden, 1964; Ashour, 1965; Parker, 1968;
Hermance, 1968; Weidelt, 1971; Weaver and Thomson
1972). A finite-difference method used by Jones and
Price (1970), lends itself to studying the coast effect
as well as other two-dimensional problems (Jones and
Price; 1971a, b; Jones, 1971a, b, c; Jones and Pascoe,
1971; Pascoe and Jones, 1972). Numerical results ob-
tained using the method of Jones and Price (1970)
for a vertical sea—land interface model will be com-
pared with analogue model results in a later section of
this present work. In an analytical treatment of a ver-
tical sea—land interface model, Weaver (1963) assumed,
as an approximation, the horizontal magnetic field to
be constant across the interface. This approximation
led to a larger “coast effect” than expected. In a more
recent work Weaver and Thomson (1972) extended

Weaver’s (1963) solution by obtaining a correction to
the horizontal magnetic field. In a later section of this
present work, their analytical approximation will be
compared with both analogue model results and with
values obtained using the Jones and Price (1970) nu-
merical method. Roden (1964) using a numerical
technique, carried out theoretical calculations for the
simplified case of an ocean approximated by an in-
finitely long rectangular conducting sheet, the land
approximated by a perfect insulator, and the mantle
by a perfect conductor. His results indicated that the
enhancement of the vertical field near the edge of the
ocean should be observable for the case of magnetic
variations of period as great as 24 hours. He carried
out a laboratory analogue model study using a copper
sheet shaped and scaled to represent the irregular
coast of Japan and concluded that the coast effect
should contribute strongly to the experimentally ob-
served Japan anomaly. Both the mathematical model
and the analogue model treated the ocean as having

a sharp vertical boundary rather than a sloping one,
and considered the land to have infinite resistivity.
These simplifications would have considerable effect
on the results. Parker (1968), employing an analytic
technique, studied the electromagnetic induction in

a thin conducting strip. He concluded the solutions
should have validity several ocean depths away from
the coast. Hermance (1968), using a conformal trans-
formation technique, obtained the solution to the
problem of an infinitely conducting half-sheet, re-
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presenting an ocean, for an overhead ionospheric line
current source. Using a hole in a copper sheet to sim-
ulate Iceland he carried out analogue model studies
for an overhead Gaussian distribution current source.
With the aid of his model results he was able to make
“coast effect” corrections to measurements made for
deep conductivity studies of Iceland. Schmucker
(1964, 1970) used a type of transfer function analy-
sis to determine the laterally non-uniform induction
and was able to fit experimental data to models con-
sisting of a finitely conducting sea, a non-conducting
intermediate region, and an infinitely conducting sub-
stratum at the appropriate depth and of the appro-
priate contour. The finite-element method used by
Coggon (1971) and by I.K. Reddy and D. Rankin
(private communication, 1972) should also lend itself
to studying the “coast effect” theoretically. Analogue
model studies of the influence of the ocean and the
“coast effect” reported include the work of Nagata et
al. (1955), Parkinson (1964), Roden (1964), Dosso
(1966b), Dosso and Jacobs (1968), Hermance (1968),
Béthery et al. (1970), Launay (1970) and Thomson
et al. (1972). Considerable reference to some of these
will be made in a later section of this present work.

Analogue modelling has proved to be a useful meth-
od of studying problems which do not yield readily
to mathematical solution. This method is not restricted
to greatly simplified two-dimensional problems, but
can readily be used to study rather complex two- and
three-dimensional problems. Frequently, some of the
idealizations required to permit mathematical solution,
are not required in analogue modelling, and thus the
analogue model solutions may at times be the more
realistic. One of the idealizations commonly made to
render certain electromagnetic induction problems
mathematically tractable, is to assume zero conducti-
vity for the host earth. With the aid of the principle
of similitude, the poorly conducting host earth can
readily be included in scaled-model studies of lateral-
ly non-uniform conductors.

2. Analogue model description
The theory of electromagnetic scale models has

been treated in considerable detail by Sinclair (1948),
Gaur (1964), Strangway (1966), Ward (1967), Negi

and Gupta (1968) and Frischknecht (1971), and hence
will not be covered in detail here.

It is readily shown that the necessary and suffi-
cient conditions for invariance under a change in scale
are:

FAFYLXILY=k, (ofd)LIL)=1/k 0

where (fIf), (L/L"), (0/0"), and k = (E,/H,) (Ex/H})™!
are the scaling factors for frequency, length, conduc-
tivity, and impedance respectively. The primed quan-
tities refer to the geophysical problem, the others
refer to the model. If magnetic fields only are to be
studied, and the impedance scaling factor X is not of
interest, the scaling conditions can be expressed as:

(o/0") (fIF) (LIL)Y* =1 )

It is readily shown that the scaling for apparent resis-
tivity can be expressed as:

poloy= (I K2 =0d'lo 3)

A variety of analogue model configurations and
field measuring equipment has been described in the
literature. For the present purpose, a model that
readily permits the use of a variety of source fields
and has been used by the author, will be described
briefly.

A schematic diagram of the experimental arrange-
ment and the coordinate system used is shown in
Fig. 1. The model consists of an overhead oscillating
field source, modelling an ionospheric field source,
and a large tank (244 ¢cm by 168 cm and 76 cm deep)
containing concentrated salt solution (64 cm deep)
of conductivity ¢, = 2.1+10~10 e.m.u. (21 mho/m)

AMPLIFIER

SHEET CURRENT
FIELD GENERATOR
(PARALLEL WIRES)

TANK CONTAINING SALT WATER
Fig. 1. Analogue model.
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simulating a uniform upper layer of a poorly conduct-
ing earth. To minimize the effects of the concrete
floor, the bottom of the tank was lined with a 5 cm
thick graphite layer of conductivity 0, = 1.2-10-6
e.m.u. (1.2 + 105 mho/m). This layer of graphite acts
as a shield for any remaining field at the bottom of
the tank. The source shown, consisting of alternating
current flowing in the overhead grid of parallel wires,
was designed to provide a field that approximated a
uniform inducing field over a sizeable area of the
model tank. The model is readily adapted to permit
the use of a line current, or vertical or horizontal mag-
netic dipole sources.

The field detectors used for carrying out measure-
ments at the surface of the salt solution have been des-
cribed in detail previously (Dosso, 1966a). The verti-
cal and horizontal magnetic field detectors each con-
sisted of twin coils 0.67 cm long and 0.57 cm outer
diameter. The electric field detector had a 1.48 cm
probe separation. The instrumentation used was suit-
able for recording both amplitude and phase simulta-
neously for traverses across the tank. Two sets of
scaling factors satisfying eq. 1 appropriate for the
model are:

o/’ =10, flf' =105, L/L' = 1075,k =1

ofo’ = 10%, ff'=25+10%,L/L'=1075/5, k=5

The validity of the model has been tested for an os-
cillating sheet current (Dosso, 1966a), for an oscillat-
ing line current (Dosso and Jacobs, 1968), and for
horizontal and vertical magnetic dipole sources
(Thomson et al., 1972) for model frequencies 3 104,
16%,3-103, and 10° Hz.

3. Analogue model studies of the coast effect

The numerical method of Jones and Price (1970),
and the analytical approach of Weaver and Thomson
(1972), permits comparisons of theoretical and labora-
tory analogue model results for a vertical interface
sea—land electromagnetic induction: problem. For the
theoretical calculations the conductivities of sea and
land were taken to be 0.8+10~11 e.m.u. and
2.1+10-15 e.m.u., respectively. The frequency of the
uniform inducing field was 0.3 Hz. For the analogue
model studies the scaling factors for this problem had
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Fig. 2. Analogue model and theoretical results for a vertical
sea—land interface, the W-T results from D.J. Thomson (pri-
vate communication, 1972), the J-P results from F.W. Jones
(private communication, 1972).

the values ofo’ = f/f' =105, L/L’ = 1075,k =1, and
the apparent resistivity scaling was p,/p, = 105,
Graphite of conductivity 0.8 * 10~6 e.m.u. simulated
the ocean, while salt solution of conductivity
2.1-10-10¢.m.u. simulated the land. The inducing field
of frequency 30kHz, simulating a frequency of 0.3 Hz,
was provided by the oscillating current sheet des-
cribed earlier (Fig. 1).

The model results shown in Fig. 2 were obtained
by the author, the W-T results (Weaver and Thomson
(1972) method) were provided by D.J. Thomson (pii-
vate communication, 1972) and the J-P results (Jones
and Price (1970) method) were provided by E.W.
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Jones (private communication, 1972). The three sets
of results were normalized by equating the values of
H,, at y = — 10 cm. The agreement of the three sets of
results is in general good for E, and H, in the region
near the interface with the W-T electric field over the
conducting sea somewhat smaller than the J-P and
model results, and the J-P H, maximum somewhat
smaller than those of the W-T and model results. The
maximum values of 4, for the three curves occur ex-
actly at the interface. The H, model values, for points
well removed from the interface, are affected by the
fact that the inducing field of the current sheet has a
vertical component, though small, whereas the theoret-
ical models employ a vertically incident uniform source
field. The maxima of the three H,, curves occur over
the highly conducting side very near the interface, with
the J-P curve maximum occurring slightly further off-
shore. The low maximum of the model curve can be
attributed, at least partially, to smoothing effects that
take place, due to the finite size of the horizontal field
detector, in regions where the field is changing rapid-
ly. Calculations of H,, for this model carried out by
U. Schmucker (private communication, 1972) using a
finite-difference technique agree closely with the W-T
and J-P results. Knowledge of the limits of accuracy
of the mathematical results in the neighborhood of
the interface might assist further in explaining the dis-
crepancy. As can be seen from Fig. 2, the agreement
between the model and the J-P apparent resistivities
is remarkable, both yielding approximately the ex-
pected value (1.2 —m) for graphite (sea) at
Y =— 10 cm. The model apparent resistivity value in
the neighborhood of y = 50 cm agrees almost exactly
with the value for the salt water. The W-T apparent
resistivity at y = — 10 cm is approximately a factor of
10 lower than the model and J-P values, and has a val-
ue somewhat higher than that expected for points ap-
proaching y = 50 cm. The J-P and the model H,/H,,
curves are quite different at the interface. The maxima
for the two curves occur on the landward side near the
interface with the J-P curves having the sharper maxi-
mum. The W-T curve does not show a sharp maximum.
To assist in the analysis of deep conductivity stud-
ies in Iceland, Hermance (1968) carried out model
studies of the effect of the ocean. In one phase of his
work, in order to perform a check on his analogue
model, he studied the idealized problem of the ocean
a perfect conductor, and land a perfect insulator. The
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Fig. 3. The coast effect. (a) Analogue model and theoretical
results adapted from Hermance (1968), (b) A comparison of

the Hermance (1968) model and the vertical interface model
of Fig. 2.

inducing field was taken to be an ionospheric line cur-
rent. Using a conformal transformation technique, he
was able to calculate the fields perpendicular to the
coastline for a line current parallel to the coastline.
The theoretical results, both with and without the
ocean, as well as the analogue model results with the
simulated perfectly conducting ocean, are shown in
Fig. 3a. There is, in general, good agreement between
the theoretical and model results except at the max-
ima near the coast. Hermance (1968) attributes the
sharp peak in the model being suppressed as due to
the finite size of the detecting coils, and to the fact
that in the analogue model the ocean is not infinitely
thin, nor infinitely conducting as required in the
mathematical model. His calculations were made for
a small height above the plane of the perfectly con-
ducting ocean to correspond to the height at which
the model measurements were made. Hermance (1968)
also carried out calculations for the line current situ-
ated over the ocean 100 km offshore. For this case
the peak shifted nearer the coastline and was dimin-
ished by approximately a factor of 2, indicating
strong dependence on the source field.
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To permit a comparison of the coast effect (Hz/Hy
ratios) in Fig. 3a and Fig. 2, it is appropriate to change
Hermance’s (1968) scaling. Upon changing the fre-
quency scaling by a factor of 15 (to convert the fre-
quency to 0.3 Hz) and the length scaling by /15,
while holding the conductivity scaling constant, the
model curve shown in Fig. 3b results. The H, /Hy
vertical interface analogue model results of Fig. 2 are
included for comparison. It is interesting to note
that the maxima are approximately equal, with the
maximum for the Hermance (1968) model curve oc-
curring at approximately 4 km from the coast, as
compared with 2 km for the vertical interface analo-
gue model, The fall-off both over land and over sea
differs little for the two models. It is rather surpris-
ing that these two radically different physical mod-
els (i.e., source fields, form of the ocean, and con-
ducting contrasts between the ocean and the land)
yield almost identical results. The close similarity of
the results is somewhat fortuitous, since a different
line current position (e.g., situated over the ocean),
could result in a significantly different response curve.
As mentioned earlier, Hermance’s (1968) calculations
for the line current situated over the ocean 100 km
offshore, indicated a much reduced maximum Hz/Hy
value as compared with the results for the line cur-
rent over the land 100 km from the coast.

Launay (1970) employed an analogue model, based
on electromagnetic image theory, to study the coast
effect. The model employed two copper sheets which,
with the aid of image theory, represented an ocean
underlain by an infinitely conducting mantle at depth
h, with a perfectly insulating region between the ocean
and mantle. The model source field, provided by an
alternating current in a large solenoid, approximated
a uniform inducing field in the geophysical problem.
The cases studied, for various depths # of the conduct-
ing mantle, had applications to the models of
Schmucker (1964) and Everett and Hyndman (1967)
for the California coast and Australian experimental
field measurements. The analogue model results shown
in Fig. 4a though based on a rather idealized model,
agree with the general form of the experimental results
for the California coast and Australia. Schmucker
(1970), taking into account deep-sea measurements by
Filloux (1967), proposed a high conductivity at much
shallower depth under the sea than under the continent.
An analogue model of this situation could be repre-
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Fig. 4. The coast effect. (a) Australia and California coast
measurements compared with analogue model results, adapted
from Launay (1970). (b) A comparison of the Launay (1970)
model, the vertical interface model of Fig. 2, and a shallow
sea mode! (0.1 km deep).

sented by a step at the coast in the infinitely conduct-
ing mantle. Launay’s (1970) model does not include
this aspect, but considers the underlying conductor

to be at uniform depth. The length scale factor

(L/L' = 10~7) and the material used by Launay (1970)
to represent the ocean (copper sheet) did not permit
taking into account the sloping ocean—continent in-
terface. This aspect of the model could be particularly
important for regions near the interface.

To permit a comparison of Launay’s (1970) model
results with the vertical interface analogue model re-
sults of Fig.2, it is again appropriate to change the
scaling factors. Upon changing the frequency scaling
by a factor of 1071 (to convert the frequency to 0.3
Hz) and the length scaling by +/1071, with the con-
ductivity scaling remaining unchanged, the model
curve shown in Fig. 4b results, It is noted that for the
curve shown in Fig. 4b the infinitely conducting
mantle depth (2 = 500 km) and the ocean depth
(4 km) in this new scaling becomes 15.3 km and
0.12 km, respectively. The H,/H, vertical interface
model results of Fig. 2 as well as analogue model re-
sults for a shallow ocean (graphite sheet 0.1 ¢cm thick
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representing an ocean 0.1 km deep) are included in
Fig. 4b for comparison. Although the general form of
the fall-off over land with distance from the coast is
quite similar for the three models, the vertical inter-
face model values on the landward side near the coast
are approximately a factor of 2 greater than those of
the other two models. It should be expected that the
very shallow ocean (0.12 km) together with the con-
ducting mantle at the shallow depth of 15.3 km
would lead to a much reduced coast effect as com-
pared with the vertical interface model. The fall-off
over the sea is much more rapid for the vertical inter-
face model than for the shallow sea model as expected,
since the shallow sea is only a fraction of a skin depth
deep while the quarter-space ocean of the vertical in-
terface model is effectively infinitely deep. The pur-
pose in comparing the results for the three physically
different models of Fig. 4b as well as those of Fig. 3b
is to demonstrate the general similarity of the model
coast effect as well as indicate some specific differ-
ences that can be attributed to certain aspects of the
individual models.

In other studies of the coastline problem Dosso
(1966b) and Dosso and Jacobs (1968) presented ana-
logue model results for various shelving sea—land inter-
face models for overhead sheet and line current sour-
ces. Fig. 5 shows results for traverses over a graphite
wedge for the overhead sheet current source. Since
the line current results were very similar to those of
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Fig. 5. Analogue model results of measurements over an in-
verted truncated graphite cone and a graphite wedge, adapted
from Dosso (1966b).

the sheet current, they are not shown. Using the scale
factors L/L' = 10-5, o0’ = flf' = 105, the frequency
30 kHz corresponded to 0.3 Hz in the natural scale.
The wedge sloping from 0.1 cm to 2.5 cm in a distance
of 50 cm, and with a constant thickness beyond, re-
presented a shelving ocean with the sloping part of
the wedge representing a 50 km continental slope,
and an ocean of 2.5 km depth beyond. This wedge
was a model of the ocean on the west coast of Van-
couver Island (Tofino area),:the continental slope
begins approximately 25 km from the coastline. The
maximum enhancement of H, occurs exactly at the
interface, while the maximum H., occurs over the
graphite corresponding to off-shore location in the
geophysical case. The results of Fig. S indicate that
a coast effect should be apparent near the coast

for a frequency of 0.3 Hz. Model measurements at
lower frequencies carried out by Dosso (1966b) in-
dicated that the response was highly frequency-de-
pendent, and that at the lower frequency of 0.01

Hz there was no enhancement at the interface.

Lambert and Caner (1965) observed enhanced

H,/H, ratios at Tofino (approximately 25 km from
the continental slope) for frequencies of 0.01 Hz

and lower, whereas the model results for this fre-
quency showed negligible enhancement for all regions
near the wedge. It can be concluded from the model
results that, in this case, the earth—sea interface

alone cannot account for the experimentally observed
coast effect.

Various workers (e.g., Rikitake and Whitham,
1964; Schmucker, 1964, 1970; Lambert and Caner,
1965; Cox et al., 1970; Hyndman and Cochrane,
1971; and Srivastava and White, 1971) have proposed
an upwelling in a highly conducting zone in the sub-
stratum below the ocean. Analogue model results for
such a model are shown in Fig. 6. The upwelling be-
low the ocean was modelled using large graphite
blocks at a suitable depth below the surface of the
salt solution. In order for the field to penetrate the
wedge to the blocks below, a thin wedge was used.
The wedge sloped to a thickness of 0.5 cm in a dis-
tance of 10 cm and had constant thickness beyond.
The graphite blocks simulating an upwelling conduct-
ing zone, were 3 cm below the surface of the salt solu-
tion. For the scaling factor L/L' = 10—5 this model
simulates a shallow sea sloping to a depth of 0.5 km
in a distance of 10 km and underlain by a highly con-



300 . H.W. Dosso, Model studies of the coast effect

SHEET CURRENT SOURCE

FREQUENCY .012 Hz

Ex{vm~); H,(167),H,(.14) gouss

s160F

PHASE (degrees
@
=) o

|
@
(2]

1

PR T

L DTN VSN
100 300 500 100 300 500

Y (km)

100 300 500

Fig. 6. Analogue model results for coastline models of a shelv-
ing ocean over a highly conducting step, adapted from Dosso
(1966Y).

ducting zone 3 km below the surface of the sea. If the
scaling factors L/L' = 10-5/5, a/o’ = 105, are chosen,
the scaling for f/f’ and k are 25+ 105 and 5, respec-
tively. The model then represents a sea sloping to a
depth of 2.5 km in a distance of 50 km and underlain
by a highly conducting step 15 km below the surface
of the sea, The model frequency of 30 kHz simulates
a frequency of 0.012 Hz.

Fig. 6 shows analogue model results for the ampli-
tudes and phases for three wedge positions relative
to the conducting block below. The inducing field is
provided by the overhead sheet current source. As is
to be expected, the position of the maxima in the H,
and H), curves shifts relative to the tip of the wedge
(coastline) depending on the position of the graphite
block. In the geophysical problem, the coast effect
should be observable at a much greater distance (as
great as 150 km) from the coast for the case of the
conducting step 50 km inland as compared with the .
case of the step 50 km seaward. For the case of the
conducting step 50 km inland, H, actually decreases
as the coastline is approached for points beyond the -
maximum due to the conducting step and then in-
creases again to a second maximum right over the
coastline. The phase of the vertical component (¢,)
is seen to depend strongly on the conducting step.
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Fig. 7. Analogue model H,/H., values (based on the results in
Fig. 6) for coastline models of a shelving ocean over a highly
conducting step, adapted from Dosso (1966b).

To bring out more clearly the effect of an underlying
conducting step, the Hz/Hy ratios, corresponding to
the amplitudes in Fig. 6, are shown in Fig. 7. Moving
the conducting step landward has the effect of produc-
ing a coast effect at greater distances from the coast-
line. For the case of the step extending 50 km inland,
the Hz/Hy ratio begins to increase at 150 km from the

.coast, reaches a maximum at approximately 75 km

from the coast, and then decreases as the coast is ap-
proached further, The increasing of Hz/Hy, moving to
the right in Fig. 7 far from the wedge-block model, is
due to the presence of the vertical magnetic field com-
ponent of the sheet current source. For a truly uniform
horizontal inducing field, H, /H,, would continue to
decrease and approach zero for increasing distance
from the coast. It can be concluded from Fig. 6 and 7
that an underlying highty conducting step in coastal
regions could play an important role in the coast ef-
fect. In particular the analogue model results indicate
that an upwelling conducting zone would be-an im-
portant factor in accounting for the coast effect ob-
servations of, for example, Lambert and Caner (1965)
and Schmucker (1964).

The coastline problem of a highly conducting step
below the sea was recently studied further by
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Fig. 8. Analogue model results for coastline models of a shelv-
ing ocean over a highly conducting step for overhead dipole
sources, adapted from Thomson et al. (1972).

Thomson et al. (1972) for overhead vertical and hori-
zontal dipole sources. The medel, including the wedge
and graphite block, was the same as the one used by
Dosso (1966b). The H,/H,, ratios for the two dipoles
located —40 cm offshore and 40 cm onshore for the
wedge alone, and for the seaward (4) and landward
(B) graphite block position, as well as reference curves
(wedge and block removed) are shown in Fig. 8. For
the scaling factor L/L' = 10—5/5, the distance of 40
cm on the model scale represents 200 km on the geo-
physical scale. The labels 4 or B in the lower figures
identify the position of the block relative to the wedge
for the particular set of results.

For the offshore locations of the dipoles given in
Fig. 8 (left column), a comparison of the results for
the wedge alone with the results for the seaward (4)
and landward (B) block positions shows that the
overall effect of the conducting step is to further sup-
press the H,/H,, ratio over the ocean. In particular,
the high frequency (0.012 Hz) enhancement over the
wedge for the horizontal dipole in the presence of the

wedge alone is damped out for both block positions.
For points over land, the fields are essentially unaf-
fected when the step is on the seaward (4) side, but
moving the step to the landward (B) side causes the
low frequency (0.0004 Hz) fields to increase for the~
horizontal source and to decrease for the vertical
source for points inland. This behaviour is reversed
when the dipoles are situated over land (right hand
side of Fig. 8), the ratios for the vertical dipole are
enhanced while the ratios for the horizontal dipole
are reduced. In further comparing the results for the
two dipole positions, the maximum that appears at
0.012 Hz for the onshore location of the vertical dip-
ole in the presence of the wedge alone is much larger
than it was for the horizontal dipole in the offshore
position, and is still significant for position A of the
underlying block. The Hz/Hy ratio for the onshore
vertical dipole shows considerable enhancement near
the step for the landward position of the block. In
the overall comparison of the results for the onshore
and offshore dipole positions, the similarity in the
behaviour of the H,/H,, ratios for the onshore (off-
shore) horizontal dipole and the offshore (onshore)
vertical dipole is most apparent.

It can be concluded from the results of Fig. 8 that
for onshore and offshore locations of dipole sources,
the conducting ocean alone has little effect on the
fields on the landward side of the coastline, but it
does affect the fields over the ocean. The presence of
a conducting step in the substratum is also seen to
have little effect on the fields for points over land
when the step is on the seaward side, but does have
an effect when located on the landward side. The
presence of the coastline is evident for all cases in the
behaviour of the fields offshore. This indicates that,
when interpreting the coast effect, the fields over the
sea should also be taken into consideration.

4. Concluding remarks

Compared with the large effort that has gone into
theoretical studies of mathematical models through
the years, relatively little effort has gone into analo-
gue model studies. Nevertheless, analogue model
studies have provided considerable information, par-
ticularly on two-dimensional electromagnetic prob-
lems. With the many two-dimensional problems yield-



302 H.W. Dosso, Model studies of the coast effect

ing to theoretical solution, interest in three-dimen-
sional problems is increasing, and in this area too,
analogue model studies should be of continuing inter-
est.:
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