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Table 1 Harmonic tidal components
Doodson Doodson
Doodson 43 60 1 S, 001000 30 00, 130000
2 Ss, 002000 || 31  “SQ, 142100
3 M, 010100 | 32  “2KQ, 140100
4 MS; 02 2000 33 00, 230100
5 M, 020000 34 MNS, 232100
6 20, 130200 | 35 2N, 220200
7 o1 132000 || 36 112 222000
8 " QA, 121100 37 “NA, 211100
9 Qi 120100 || 38 N, 210100
.20 60 &7 10 "QA, 121100 | 39  *NA, 211100
8 11 o1 122100 | 40 v 212100
12 * 0B, 112000 | 41 OP, 20 2000
13 “0A, 171000 | 42 “MA, 201000
14 0, 110000 43 M, 200000
15 *0A, 111000 | 44  “MA, 201000
16 MP, 112000 | 45 MKS, 202000
8 17 M, 100000 46 X 212100
18 o 102100 | 47 L, 210 100
19  "2PK, 114000 | 48 "SB, 224000
20 m 11 3001 49 T, 223001
21 P, 112000 || 50 S, 22 2000
2 S, 111000 || 51 R, 22100 1
o 23 K, 110000 | 52 k *° 220000
24 ¢ 111001 53 “kAy 221000
25 @ 112000 54 MSN, 232100
26 6, 112100 | 55 Kl 230 100
27 Ji 120700 | 56 2SM, 244000
1 28 "2PQ; 134000 | 57 SkMy 242000
29 Qi 132000 | 58 2SN, 254100
8
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2 012
2 012 1 1
Doodson * 012 €t
012 I
1 3
5
ORy t cosrg t = ZfiHicos ot+ v+u ;- g
O i=1
0 5
Ry ¢ sinrg t = ZfiHisin ot+ v+u ;- g
0 i=1
0 2
%Rl t cosry t = ZfiHicos ot + v+u ;- g
i=6
% 32
DRI t sinry t = ZfiHisin ot + v+u ;- g
i=6
B 58
DR2 t cosry t = ZfiHicos ot + v+u ;- g
D 1=33
D 58
UR, t sinr, t = ZfiHisin ol + v+u ;- g
1=33
012 R, t rpt =012,
du
2 wy
d Lu
Ix p|u|u u
¢ 0 , 1 2 Aa
kAcos a — 0 Table 2 Formulation of A a in quasi-harmonic terms
J 4 4 J 4 &l J 4 4
1 Rt 3r 12 R 2r; 23 R 3r;
2 RR nm+n| 13 RR  2n 24 RR rn+3n
§=h+ ZkajCOS aj = 0; 3 KRR n+n| 14 RR 3n+n| 25 RR  n+3n
58 4 RiR, 2rp-r1 15 R/ R, ri+2r| 26 RIR% 4ry—
ho= A+ 2 fillicos ot + v+ u ;- g 5 RB 2n-n|| 16 RS n+2n| 7 RRY 4n-n
6 RIRY 2r-r | 17 RIR3 r+2nr| 28 R3 4r,
7 R} 4r 18 RR} 3r-n| 29 R3 4r,
kAcos a -0 —— 8 RiRy 2ri+raf 19  RIR 3r-r|| 30  RR ri+dn
L0 9 RIR, 2ri+r| 20 RIR, 2r+2n) 31 R} 5r,
10 RIR, 2r+n| 21 R} 3 32 R 51y
A 2. 11 R3 2r, 22 R3 3r, 33 R3 6ry
1~ 58 34 RS 67,
1 R r R r 2 A a.
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Table 5 Comparison of mean square deviations among
three models under different record lengths
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2
a
2
2
1967

1

1

3 a
2 a Table 3 Formulation of @ in quasi-harmonic terms
J 4 J 4 J aj
1 3r; 7 3ri+ 13 4ry -1y
3 2 r+r 8 ri+2r, 14 4r,
3 2ry— 1y 9 3r,—ry 15 ry+4r,
4 4r 10 2ri+2r; 16 5ry
2 5 2ri+ry 11 3r, 17 61,
kcos 6 2r, 12 ri+3r,
2
§=h+2kjcos a; - 0 4
1 Rt i= 4 1 2
Table 4 Comparison of mean square
1967 deviations between Model 1 and Model 2
/cm
1 2
2. 1962 30.5 28.6 29.5
0.9~1.6cm 1963 24.2 21.3 2.6
1964 24.5 21.7 23.0
1 1 35912244 1965 24.8 22.1 23.3
1966 24.6 21.7 23.0
1967 20.8 17.3 18.9
1 1968 24.2 21.6 22.9
1969 28.3 26.1 27.1
1970 26.0 23.5 24.7
1982 1971 24.8 22.1 23.5
204 d 2 1972 27.6 25.3 26.4
1973 27.1 24.8 25.9
168 d 1974 28.5 26.3 27.3
1975 26.8 24.6 25.5
1982 24 .4 21.2 22.6
6

Table 6 Comparison of computation time
between Model 1 and Model 2

/em /s

1 2 1 2
365 24.4 21.3 21.8 1962 2.48 0.78
334 24.1 20.8 21.3 1963 2.41 0.77
304 24.2 20.9 21.5 1964 2.47 0.77
273 26.6 23.7 24.2 1965 2.41 0.80
243 31.7 29.4 29.6 1966 2.44 0.77
211 31.3 29.0 29.3 1967 2.41 0.78
205 43.0 41.7 41.7 1968 2.39 0.77
204 45.1 43.9 43.8 1969 2.41 0.78
203 46.1 44.9 44.8 1970 2.41 0.75
200 50.0 49.2 48.9 1971 2.41 0.75
196 52.8 52.6 51.7 1972 2.39 0.75
185 60.0 61.3 59.2 1973 2.39 0.77
184 59.2 59.7 58.3 1974 2.44 0.77
177 97.9 131.8 97.4 1975 2.45 0.77
168 169.3 1433.8 169.1 1982 2.41 0.75
165 268.9 6751.2 268.8
163 349.1 17626.9 349.0 2.4 0.77
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A simple quasi-harmonic analysis method for tidal predication

WANG Ru-yun LI Hui-juan JIANG Feng-zhi
College of Ocean  Hohai University ~Nanjing 210098  China

Abstract Based on the probable interaction between the tides with high-and low-frequency according to the tidal
dynamics a simplified quasi-harmonic analysis method for shallow water was established only considering change of the
phase rate. Compared with the original quasi-harmonic analysis method the new method using the observed data of
Lianyungang had less conditional number of the coefficient matrix of the normal equations in its least square method and
the algorithm was more stable. When the observed data have a long record the precision of the original and simplified
methods is almost the same when the observed data has short record the precision of the original harmonic analysis is
lower than that of the traditional harmonic analysis. However the results of the simplified quasi-harmonic analysis
method have certain improvement compared with those of the traditional harmonic analysis especially that the

computation time is saved by 68% .

Key words shallow-water tide quasi-harmonic analysis tidal prediction





