La mer 30: 365-372, 1992
Societe franco-japonaise d’oceanographie, Tokyo

Laplace @ tidal equation D fE CHPE ]I zonal TR W&

On the solution of Laplace’s Tidal Equation (The convergence of the solution

DAL - continued fraction 12 X AYHEM) 12>\ T

/A BedH B OM O ORT

by the continued fraction method in the non-zonal case towards the east)

Akira MATSUSHIMA ** and Masao KOGA ™"

Abstract: In the previous works, we studied on the convergence of the solution by the contin-
ued fraction method proposed by HouGH in the zonally symmetric case. There are three
methods for solving Laplace’s tidal equation using continued fraction when it is not
zonally symmetric. In the present paper, we studied on one of the three methods. Generally
speaking, this method was not so good. From the results of the calculations done here,
however, the following were found.

i) The convergence of the solution becomes better as the angular frequency becomes larger.
ii) As the difference between n and k, where n is the wave mode towards the south and & is
the wave number towards the east, becomes larger the convergence of the solution becomes
worse. On the other hand, when (n—k) =0, or 1 we can get a good result in almost any case.
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Table I. Results of convergence by the method (a2) with varying the wave mode n and keeping the

wave number k constant.

angular freq. 0.14544 E-03

wave number mode n

symmetric 2 4 6 8
k=2 O O X X
antisymmetric 3 ) 7 9
k=2 O X X X
angular freq. 0.72720 E-04

wave number mode n

symmetric 1 3 b 7
k=1 O X X X
antisymmetric 2 4 6 8
k=1 O O X X

Table II. Results of convergence by the method (al) with varying the wave mode n and keeping the

wave number k constant.

angular freq. 0.14544 E-03

wave number mode n

symmetric 2 4 6 8
k=2 O O O X
antisymmaetric 3 ) 7 9
k=2 O O X X
angular freq. 0.72720 E-04

wave number mode n

symmetric 1 3 5 7
k=1 O X O O
antisymmetric 2 4 6 8
k=1 A O X X
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Table Il. Results of convergence by the methods (b1),(b2),(c1),(c2),(c3) and (c4) with the results by
the methods (al) and (a2) for comparison.

angular freq. 0.14544 E-03

symmetric mode n
wave number 2 A 6 8
al k=2 O O X X
a2 k=2 O O O X
bl k=2 O O X X
b2 k=2 O o X X
cl k=2 O o O X
c2 k=2 O O X (n=4) X (n=6)
c3 k=2 O O X (n=8) X (n=6)
cd k=2 O O X (n=8) X (n=6)
antisymmetric mode n
wave number 3 5 7 9
al k=2 O % X X
a2 k=2 O o X X
bl k=2 O % X X
b2 k=2 O O X X
cl k=2 O O O X
c2 k=2 O O X X
c3 k=2 O 3 X X
c4 k=2 O X X
Table -2
angular freq. 0.14052 E-03
symmetric mode n
wave number 2 4 6 8
al k=2 O O X X
ad k=2 O O O X(n= 6)
bl k=2 O O X X
b2 k=2 O @] X (n=8) X (n=14)
cl k=2 O O X (n=4) X(n= 6)
c2 k=2 O O X(n=4) X (n=10)
c3 k=2 O O X (n=4) X(n= 6)
c4 k=2 O O X (n=4) X(n= 6)
antisymmetric mode n
wave number 3 5 7 9
al k=2 O X X X
a2 k=2 O O X{(n=5) X(=T7
bl k=2 O X X X
b2 k=2 O O X (n=11) xn=T7
cl k=2 O X(n= 3) X (n=13)
c2 k=2 O X (n=11) X{(n=T)
3 k=2 O X (n=13) X X(n= T
c4 k=2 O O X (n=13) X (n=15)
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Table -3

angular freq. 0.72720 E-04
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Table IV. Results of convergence by the methods (b2) and (bl) with keeping the wave mode n constant

and varying the wave number k.

angular freq. 0.72720 E-04 n="7
symmetric wave number d2 dl
1 X X
3 X X
5 O X
7 O O
antisymmetric 2 X X
4 X X
6 X X
angular freq. 0.14052 E-03 n=8
wave number d2 dl
symmetric 2 X X
4 X (n=6) X
6 O
8 O
antisymmetric 1 X (n=4) X
3 X (n=6) X
5 O X
7 O O
angular freq. 0.14544 E-03 n=8
wave number d2 d1
symmetric 2 X (n=6) X
4 O X
6 O O
8 O O
antisymmetric 1 X (n=4) X
3 X (n=6) X
5 O X
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Table V. Results of convergence by the methods (b2) (bl) with varying both the wave mode n and the

wave number k.
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