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2. A new method of three-dimensional empirical eigenfunction
analysis for contour maps

Kazumasa KATOH*
Akira YOSHIMATSU**

Synopsis

Sea bottom topographies around ports and harbours have been surveyed for a long time and
those results are stored in the forms of contour maps and digital data on the magnetic tapes. In
this paper, a new method of analyzing these digital data by means of empirical eigenfunction is
shown in order to understand the real conditions in the past.

At first it is shown that a three-dimensional analysis can be done by means of a usual method of
empirical eigenfunction. In the usual method, however, the computer capacity required for the
analysis will become very large and it would take a long time to analyze the data of three-dimensional
topographies, because we must calculate a matrix of (n:x 7n:), where n: is a number of measured
points. That is, the usual method will not be applicable to these cases.

Secondly it is shown that the empirical eigenfunction can be easily calculated by a reverse
method of the usual one. In the new method, a matrix we have to calculate is that of (n.xn.),
where 7; is a number of surveyed times. Since z: is generally much smaller than n. in the data of
three-dimensional topographies, the computer capacity and computation time required will become
considerably smaller and shorter in the new method than in the usual one.

Finally the new method of empirical eigenfunction is applied to the actual digital data of contour
maps. The result shows that the new method is very useful one for analyzing the contour maps.

* Chief of Storm Surge and Tsunami Laboratory, Hydraulic Engineering Division.
**  Trainee, (Japan Port Consultants, Co. Ltd.)
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= R A, m (A-2)
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4. RBIDOFEH
RBIDFEAC ca(@) X Ct=1lon, DFI% EB L,
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LW EDFEEM,
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AP CTRKREY h(z,t) ERBLEN, 2T,
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G, bV 7 RAHI (naxn) ik, £5T5E,
ROIKRD L > eBEHD BB,
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HEE~FY 9y 7ATHD, —H, AR KD X 5
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Nz e

Licd -,
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rank(A)=min{rank(H), rank(H)} (A+8)
rank(B)=min{rank(H), rank(H)} (A+9)

Eies, ZZic, min{a, b} iXa 7243 b DVFhuh)

EWHOMHTH S, LT
rank(H)=rank(‘H)<min{n., n} (A-+10)
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