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H(cm) g(® H (cm) g(®) H (cm) g(*) H (em) £(®)

. 4.48 286.7 4.39 255.1 8.53 289.6 5.30 321.2
s 2.07 10.7 2.10 131.1 4,21 272.9 6.37 223.7
Mm 3.26 171.8 0.67 150.0 1.92 293.9 1.13 112.0
MS; 1.58 126.8 0.30 225.0 4.42 254.2 0.34 117.8
M, 0.73 240.3 0.70 151.2 1.25 143.4 1.77 54.9
0, 0.70 39.8 0.49 50.0 5.88 116.9 6.34 126.6
0 1.77 122.9 1.31 112.6
0, 5.12 31.7 4,72 40.1 37.43 135.3 37.22 136.0
M, 1.49 168.6 2.38 141.9
o1 3.35 61.9 3.29 60.7 20,79 143.6 19.93 143.9
S, 0.46 1.1 0.64 35.0 3.51 268.7 2.10 273. 4
K, 10.21 61.2 10.27 | 62.1 62.64 147.9 63.00 148.6
IR 0.85 61.6 0.61 78.7 4,02 156.0 3,32 153.2
6o, 0.64 97.8 1.77 167.8 1.89 188.7
2N, 1.95 194.6 2.01 201.4 1.71 36.8 1.40 357.6
e 1.77 221.9 1.95 216.1 2.19 358.1 2.83 | 22.7
N, 14.30 211.1 14.14 214.6 9.39 53.8 8.69 56.5.
v 2.90 221.8 3.66 217.5 1.40 50.0 1.95 65.1
M, 1 63.03 234.8 63.09 | 234.0 37.43 52.4 36.82 | 4.6
L, 2.32 274.4 1.98 254.9 1.37 192.4 0.91 181.0
T, 1.04 252.5 1.31 241.1 1.89 67.5 1.07 131.1
S, 13.90 262.4 14.17 | 261.7 11.25 88.1 9.78 92.0
ka 3.69 258.8 4.05 260.9 2.62 92.4 2.18 104.3
MO, 0.27 340.9 0.27 9.0 2.16 5.9 2,07 37.2
M, 0.27 324.0 _ 1.10 64.8 0.43 58.6
MK, 0.12 146.9 0.43 102,0 .| 1.52 353.4 2.07 22.9
MN, 1.65 17.5 1.77 | 343.1 1.04 6.2 0.85 320.2
M, 4,39 53.7 3.44 41.8 2.04 359,3 1.95 349.2
MS, 2.13 169.1 1.92 171.9 0.64 9.0 1.13 7.9
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AIFERT AT ENE REN TN, M REEZNRAZRATREEHY . 8K
Ko URAFVE HLW CRULG LAOMY TR  TIRA AT BN, A1 A 2 5
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%3 MRBBEMENHLE

Yk g ;
PUR B fhig b IER:1
w0 A (B 5954°S 336N
L02oary 105°55'E 130°58°E
B BRI EH 1976 1976 7
FHRAE 1) 1979 1979 1976
L o <10 100% 100% 1009
P <10 100% 98.6% 100%
© (min) <20 100% 1009 1009
i =0.0 96.6% |  95.9% 83.19
&9 <0.1 100% 100 1009
g4 MHYMBRWELLLE
= n ® 5 B 2 A E ® m
WA 37°29'N S1°30'N 39°T6'N 6°06'S
126°37'E 0°05'w | 141°54°E 106°52'E
TR B PTS E 1978 1978 1978 1976
TR 6y 1979 1979 1975 1979
3 FEHE - BREBED# C¥HBAY £H#
my xR (%) (%) %> )
<10 100 97.3 98.8 80.0
RiR I a2 <20 100 100 99.9 9.7 . .
(min) .
<30 100 100 100 %67
=0.0 85.3 50.4 91.6 9%.7 .
B 2 - ‘ :
i <0.1 100 95.6 100 100
<0z | . 100 S0 | 10 |, 100




328 ® ©® 5 # A 17 %

2.5/ FAROFHOREEN S, RENNRINSERRE. DWERBEAK
MRHEENNE. KEle F 4 FIH T AT ER LA AR KB AH 0347 FUR A AR
TAMHBIRAREEL. ATUED.NEN TZERAERERNE D, LR R4
PR

2 £ X ®

(1] EH, HEBY, 198, ReRNHYRAIERAIT. GEFR 3 193210,

[2] Doodson, A. T, 1928, The analysis of tidal observations. Phil. Trans. Roy. Soc. A227. 223
279.

[3] Doodson, A. T, 1951, The analysis of high and low waters. Intern. Hydrogr. Rev. 28(1): 13—
77.

[4] Doodson, A. T, 1957. The analysis and prediction of tides in shallow water. Inzern. Hydrogr.
Rev. 33(1): 85—126.

{5] Hotn, W. 1948. Uber die darstellung der Gezeiten als funktion der zeit. Deutsche Hydrgra-
phische Zeitschrift 1(4): 124—140.

{61 International Hydrographic Bureau, 1936. Tides List of Harmonic Constants. Monaco, pp, 560—
772.

THE EXTRACTION OF HARMONIC TIDAL CONSTANTS
FROM HIGH AND LOW WATERS*

Wang Ji
(Institute of Marine Scientific and Technological Information, SOA Tianjin)

Fang Guchong

(Institute of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

With the application of electronic computers, the extraction of harmonic constants
from high and low waters becomes an extremely simple process compared with Dood-
son’s technique, The phenomenon of aliasing is examined by supposing the samples are
taken at intervals of exactly 6 luwar hours. The constituents with frequencies satisfy-
ing the relation (o, 0,) = 20y, are inseparable and the coefficient determinant of the
normal equations will be singular if the heights only are used. When the values of the
first derivatives and the irregularity of the sampling are taken into consideration the
condition of the determinant is improved. Large diurnal tides can cause irregularity of
sampling and so we are in favour of the separatiom of the aliased constituents. For
tidal current data, if the slack times are available, the results of analysis can be much
improved. The results for major comstituénts derived from the observed high and low
waters agree satisfactorily with those from hourly data.

*Contribution No. 1318 from the Institute of Oceanology, Academia Sinica.



