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Table 1 The satellite data used in this paper
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Fig.1 Locations of sub-satellite

points (a) and gauge stations (b)
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Table 2 Alias synodic periods of each pair of 8 major constituents /a

431 Constituent M, S, K Oy N, K, Py Q
M, 0 2.97 0.27 0.47 0.67 0.60 0.56 1.63
S, 0 0.24 0.56 0.86 0.50 0.47 1.05
K, 0 0.17 0.19 0.47 0.50 0.32
O, 0 1.63 0.27 0.26 0.37
N, 0 0.32 0.31 0.47
K, 0 9.18 0.95
Py 0 0.86
Q 0
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Table 3 Mean absolute differences of the harmonic constants in different depth and global seas
M, S K, O
PRiE2E Rffi2 PRE2E Rff2% PriE2: B2 PR Rffi2

Mean AH/cm Mean Ag/(®) Mean AH/ecm Mean Ag/(°) Mean AH/em Mean Ag/(°) Mean AH/ecm Mean Ag/ (%)

HIERT 200 m

5 8.59 1.05
Depth of over 200 m
W /N 200
WE/NT 200 m 7.49 12.05 2.80
Depth of within 200 m
BRI
SRR 6.91 11.67 2.60

Global ocean

10.50 0.09 8.62 0.81 8.05
16.98 1.45 10.48 1.08 10.43
16.27 1.39 10.28 1.05 10.17
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Table 4 Distribution of the absolute differences of amplitude

$ i Amplitude M, S, K, O,
AH<1 cm 3111 4513 54.88  64.64

1l em<AH<2 cm  12.80  25.61  20.73  17.68

2 em<AH<4cem  17.07  14.02  19.51  15.24
AH>4 cm 39.02 1524 4.88  2.44
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Table 5 Distribution of the absolute differences of phase

iRffi Phase M, S K, O,
Ag<< 10° 42.68 33.54 69.51 68.90
10°<<Ag<<20° 45.73 42.07 20.12 19.51
Ag>20° 11.59 24.39 10.37 11.59
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Table 6 Vector RMS differences of four major

constituents in different depth and global seas /cm
RMS M, S, K, O,
URJE 200
RIEAT: 200 m 5.28 417 241 117
Depth of over 200 m
RE/NT 200
BT " 10.99 4.71 2.94 2.36
Depth of within 200 m
Bk i1
) R, 10.52 4.65 2.88 2.26
Global ocean results
SCHR A BR v duf 5 SR
IR Rk A 16.70 6.14 6.29 3.94

Global ocean results with Reft'"

LR b ARSC R B T A R R AR . B AE
TRARATIAFAE — 7E BRFE » (ELIX 2 by o FE A0 55 14 BR ol
PUER . AEHIEE d1 TP A 520 18 AL AL AR



14 VI, A5 FET LR R TR ) S BRI I R AE S AT 5

BB RIFRAE 300 km 547 1 /8 B 11 T2 AR XEH B2 20k
YR FRAE 5 55 A1 s TRIK 6 0 0 K 2243 A 76 T i) K
Hh T I 7K B0 3 K 27 I W R B AR S, TR i
THEHEAE 5 W5 B 30 AN % 52 B804 1 T Ak 3 1) 45 SR v
FERG 55 TP W R R AR R &5 SR, e o, 58 3 b L
U Ak HP A 455 ol 2 VAL 1) 0 5 p B i B e S5 PR 42
o | B P VA T A A o T TR B P R A3 A O R AN R A
X st
2.1.2 KT 18. 61 S ZH At AR S # R A
W 13 i BE T4 B 25 SR A TR AR B F] 1° X 1° [ )
F& AT Y R 43 [0 L 1) 22 3 I 5 4 R P AR X
TPXO9.1 it 45 R B TR

WL 3 BT o 8 BE T o3 A7 45 SR v R 43 1 g i
5 TPXO9.1 M, 72 K43 IO B 8 25 5, HOE1E
IR AR 7 4 2 BE T o B 4 R K. X & T
o BT T A 5 Y L A B A A (B AN B 50 42 S s Ak
PRI AR ITEC XF My 508, e KPR L 3. 3 m,
SEPTA S8 IR R B R — A s 2E 2 T R B L B
JEEVE BRI R P rp R A AR A i Sl A 7E 3 0.5 m
PIPRIEE X . S, - R R RARIEAE 0.5 m 247, &
H X534 5 My G328 FUR AR T R VE AR Y 5
HIFE RN 55 KF T M, #1S, .4t

(¢ _60°E 12FE 180° 120°W 60°W GO°E 120PE. 180° 120°W ¢
50°N paMgzaltime § §  2S2alimetryEd -
25°N] %,

0°
25°S
50°S

0 ©® 6E

BRA R AR K TV R MR R . AE N
ADFER 2 H S Ky S A Oy 235 4R 5 3 A0t
[EIREAE L (H K, 2 PR IR AR X 45K, O 40380 78 7 2 R
AR A S E X . PS4 H A3 R I AE L R
PR ED JE A 5 B A K 2R Bt 5 B O A A
EIX . SRS 7, WS4 H A0 A IR 0 4 A2k H 4y
AT/, T ML TR 5 45 R B R T R R K
FURMG KT . e T 25 46 1) IR i 76 TG 0 i Ak A /N
W2 55 JGH A B S ARG N TR . A DU K AR
BEFSEN I RSB A E S B TR — B 4
SRR H 20 M, 1S, T4 H 4 K, A O, 78
AR BR 00 (7] 0 B 20 AR T 2 L, TG A A BN 05 3 A
ARSI RIX — IS E T TPXO9. 1 #241E i 45 5 &0t
TN, SO A 25 5 007 W R . 5 b
TPXO9.1 533N 1/6 (O IETHE XN A 170 4%
A0 s R AR R B LT T 03l (4 45 5 i
AR SO I 3 B T B0 R 48 943 AR, B B
TR AL A — iR 22, (HE ROk, M 18. 61
A R E TS F B [ A 5 T B T DR i 7
EERAIAGEHIE , 55 TPXO9. 1 45 KA W &, MM IE
TASCH R BT T A SR TR

120°E 180° 120°W
- z = Nl

(a)

(@

0 0.5 1 1.5/m 0 0.1 0.2

0.3 04 0.5/m 002 0406080020406m 0
[ eaeeseee——— ]

(H (h)
0.1 02 0.3 0.4 0.5/m
—

B 2 18.61 4FPUIA I BET A M4 S ((a) L (o) . (e) . () 5 TPXO09.1 #4553 ((b) L (d) . () . (h)) 1Y PU K 433 =] 38 [

Fig.2 Comparison of the co-tidal chart from harmonic analysis results of 18. 61-year

altimetry data((a),(c),(e),(g))and results of TPX09.1 assimilation model((b),(d), (), (h))
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Analysis of Global Tidal Characteristics Using Satellite Altimetry Data

XU An-Di, CHEN Xue-En
(College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China)

Abstract: In this paper, the harmonic constants of the first four major constituents (M,, S,, K;, O,)
are derived using the 18. 61-year of TOPEX/Poseidon, Jason-1 and Jason-2 altimetry along-track data
from October 3, 1992 to April 29, 2011. Compared with 162 global tide gauge stations of different
depths, the results demonstrate that the altimetry data is reliable especially with a depth of over 200 m,
where the vector RMS of the four major constituents is 5. 28, 4.17, 2.41 and 1.17 cm. The comparison
with TPX09.1 also proves that the global tidal characteristics arereproduced well. Then the results of the
first 2. 97-year (1992-10-03~1995-09-18) and the final 2. 97-year(2008-05-13~2011-04-29) for M, con-
stituent derived from the above mentioned altimetry data are investigated for tidal characteristics varia-
tion over time, which demonstrates that most ocean areas are mainly unchanged, while the amplitudes
in the China Seas change about 10 cm, and the variations of phase are mostly near the amphidromic
points, also the phase changes in the sea of Japan and the Gulf of Thailand about 30°.

Key words: satellite altimeter; 18.61 years; global tidal characteristics; gauge station; tidal character-

istic variation
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