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Fig. 3. Atlantic results of global numerical solutions of Laplace’s tidal equations for the M2 tide by (left to right, top
to bottom) Bogdanov and Magarik [1967], Hendershott [1972], Zahel [1970], Pekeris and Accad [1969],—
frictionless, 2° mesh, Dietrich [1944],—an empirical map rather than a numerical solution, redrawn by Villain
[1962], Pekeris and Accad [1969],—dissipative, 1° mesh.

feature discovered by the mumerical
tidalists.

Islandsin the Indian Ocean are suf-
ficiently frequent and evenly distribu-
ted that a rather good empirical map
may be constructed (Figure 4). The
salient feature of such a map is a very
large region in the south central In-
dian Ocean within which the sea sur-
face moves nearly synchronously.

Every numerical map produces such,
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an ‘antiamphidrome.” The computa-
tions of Pekeris and Accad [1969] and
Hendershott [1972] suggest that this
region is nearly resonant at semidiur-
nal periods. Hendeishott (unpub-
lished) finds that by varying the
mean depth by several hundred
meters, computed M2 amplitudes
may be changed by a multiplicative
factor of 2 or 3. A very realistic pre-
diction of Indian Ocean island semi-
diurnal tides may be made by proper

empirical choice of the mean depth.

In the Pacific, the various numeri-
cal and normal mode models show
the greatest divergence from one
another and from Pacific island ob-
servations (Figure 5). This is perhaps
not surprising in view of the size of
this basin and the consequent dimi-
nution of the direct influence of
coastal boundary conditions on mid-
basin tides,

The empirical cotidal maps show a
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Ohe
a

‘res for the M tide obtained by solving LTE with
coastal values specified. Cotidal lines radiate from amphidromic points, correspond-
ing to the progression of tidal erasts in the sense indicated by the heavy arrows around
these points of vanishing tidal range (Section 3). High tide oceurs along the cotidal
lines labeled 0° just as the moon passes Over Graenwich meridian. Successive cotidal
lines delineate tidal cresis ac lunar hourly intacvuls, (For clarity, only selected cotidal
lines ave labeled, 30° corresponds to a delay o one lunar hour.) Carange lines (3, 10,
20, 50, 75, 100, 125 cm) connect locations of eqaal tidal zinplitude (not double ampli-
tude). They surround amphidremic points (where raunge vanishes and phases vary
rapidiy) and range maxima (where rauge is largest and phases nearly constant).

Semi-empirical charts.——A numerical treatment of any realistic model is
mandatory. Defant (62, 63) attempted to use Green's (64) lew of propagation
for long waves in a canal of slawly varying cross section to describe diurnal
and semidiurnal tides in the A-lantic and in marginal seas. Recently, Nekra-
sov (65) has given a similar discussion of tides in the Arctic Sea. The principle
defect in these essentially one-dimensional computations is the neglect of
Coriolis forces; the neglect was remedied in part by working with plane
rectangular basins (section 5) whose size and orientation were chosen to
model small seas crudely. Kelvin antl Poincaré waves could thea be included
explicitly in the solutions {Codin 66, Defant 61). '

Numerical schemes—\Vith the . dvent of automatic methods of computa-
tion, application of the ms hod of finite differences to the tidal problem was
inevitable. Hansen's (67) caleulation of the M. tide in the North Atlantic
was the prectrsor of simiias studies by Accad & Pekeris (68); Bogdanov,
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