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THE STATISTICAL ANALYSIS OF A SEICHE RECORD
By

P. WHITTLE
Applied Mathematics Laboratory, New Zealand D.S.1.R.

ABSTRACT

The series analysed consists of 660 15 sec observations of the water level in a
rock channel on the Wellington coast. Both correlogram and periodogram were
employed in an attempt to isolate possible discrete components of the spectrum and
to characterise the continuous component. Several trains of waves were found,
gome with phase and amplitude so remarkably stable that they could not be dis-
tinguished from sustained oscillations. The two main sets of waves were identified
as being due to reflection at the open end of the channel and at the coast of an island
parallel with the channel but some 15 chains outside it. The periods of the re-
maining waves (with one exception) appear to bear a simple numerical relation to
the periods of these main trains, and it is suggested that the existence of these minor
trains and the surprising permanence of one main train are due to a nonlinear phe-
nomenon associated with the intermittent washing in of water at the top (shore)
end of the channel. This mechanism is examined.

The reader is referred to the end of the section on ANALYsIS AND REsULTS for a

summary of the purely statistical findings.

INTRODUCTION

These data (Fig. 2, curve A) refer to a small seiche on the New
Zealand coast. From one point of view they are of local interest only,
but on the other hand some of the phenomena observed are of more
general importance, since we find statistical evidence for a mixed
spectrum and for a certain nonlinear mechanism. The whole question
of water wave spectra is a present one. Claims made for the existence
of genuine periodicities in ocean waves (Seiwell and Wadsworth, 1949)
have been disputed (Pierson, 1952), and interesting theoretical possi-
bilities for the natural occurrence of mixed spectra have been demon-
strated (Ursell, 1952). These data, of course, have no direct bearing
on the question of ocean waves, since they were not taken in the
open sea.

The statistical methods employed appear to be of interest, since
they are to some extent new in oceanography. In the APPENDIX, an
attempt is made to explain the correct use of correlogram and periodo-
gram and the conditions under which the application of one or the
other or both is appropriate; this APPENDIX also constitutes in part a
reply to a recent article by G. E. R. Deacon (1952).
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Figure 1. A. Water level in channel; B. Water level at mouti of channel; C. Streaming
into top end of channel.

The observations were made by the staff of the Geophysical Ob-
servatory, N.Z.D.S.I.R., at a point adjoining Island Bay, Welling-
ton. The site, a channel in the rocks some 5 ch long and about 1
ch wide, contains irregular depths up to about six feet at low water.
It runs parallel to a line of breakers outside but is separated from them
by a strip of rocks a chain or two wide; at the western (top) end there
are two shallow connections with the breakers; the other end opens
into the partially sheltered waters of the Bay. At low tide the surf
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Figure 2. Water level at channel and neighboring points.

periods especially are well filtered out, even with moderate surf out-
side. Referring to Fig. 1, curve A represents readings at the top end
of the channel, curve B represents readings made simultaneously at
another point on the channel some 3 ch to the east, and curve C
represents a rough estimate of the streaming of water from the western
connections into the channel. Although this streaming has often
been observed, it has not been noted in the reverse direction. In
curve C it is seen that it ceases when the water level is highest and that
it is at a maximum when the level is lowest.

In Fig. 2 we have a second set of readings taken at A, the channel;
at B, a point on the eastern coast of Island Bay; and at C, a point on








































































