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Table 1 Data and method used in some global tidal models
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Fig.1 Locations of 152 ground tide gauge stations (solid dots) used in the present model assessment
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Table 2 Comparison of seven global tidal models to tide gauge data

ﬁﬁ'ﬁ NZ MZ S’Z KZ

RMS RMSa RMSp RMSd r  RMSa RMSp RMSd ~r RMSa RMSp RMSd r RMSa RMSp RMSd r
SCW80 1.29 11.29 1.41 0.19 4.56 7.65 4.79 0.13 2.42 11.03 2.22 0.17 0.73 15.41 0.74 0.21

CSR4 0.58 8.98 0.74 0.10 1.31 5.05 1.27 0.04 0.94 9.38 0.94 0.07 0.53 18.50 0.56 0.17
NAO99 0.6 7.91 0.68 0.10 1.13 2.37 1.12 0.03 0.92 9.61 0.95 0.08 0.48 17.30 0.44 0.13
GOT00 0.56 8.29 0.68 0.09 1.06 2.08 1.00 0.03 0.90 8.99 0.93 0.07 0.45 19.56 0.45 0.12
FES2002 0.61 8.63 0.75 0.10 1.30 4.49 1.19 0.03 0.90 8.12 1.00 0.08 0.50 11.45 0.48 0.14
FES2004 0.59 8.06 0.71 0.09 1.23 2.92 1.17 0.03 0.83 5.77 0.88 0.07 0.64 13.19 0.55 0.16
TPXO07 0.77 10.16 0.95 0.15 1.25 4.75 1.22 0.04 0.85 4.42 0.87 0.08 0.47 12.47 0.46 0.14

S5 Q 0, P, K,

RMS RMSa RMSp RMSd r  RMSa RMSp RMSd r  RMSa RMSp RMSd r  RMSa RMSp RMSd r
SCW80 0.36 11.88 0.37 0.24 1.27 8.79 1.05 0.14 0.61 8.53 0.57 0.16 1.87 11.00 1.66 0.15

CSR4 0.38 16.64 0.40 0.26 0.96 6.33 0.83 0.11 0.36 15.27 0.35 0.09 1.09 15.63 1.00 0.09
NAO99 0.32 19.20 0.34 0.21 0.88 5.44 0.78 0.10 0.34 11.89 0.33 0.09 1.03 8.25 0.95 0.09
GOTO0 0.34 17.75 0.33 0.21 0.87 5.69 0.73 0.09 0.35 10.58 0.34 0.09 1.00 9.95 0.99 0.09
FES2002 0.36 14.55 0.39 0.25 0.91 7.67 0.75 0.10 0.31 10.58 0.32 0.09 1.10 8.93 0.97 0.09
FES2004 0.31 16.17 0.35 0.22 0.8 7.10 0.71 0.09 0.35 9.79 0.37 0.10 1.02 9.58 0.92 0.08
TPXO07 0.31 12.11 0.30 0.21 0.87 4.19 0.70 0.10 0.37 7.37 0.33 0.10 0.99 7.48 0.87 0.08

TE : RMSa , IR AR 22/ cm s RMSp , 3R ffi i 22/ s RMSd , ¥ = 24 5 AR 2/ e, A X i 2

®3 BFRXFEPIVEXSR S M BANELRSHAREBENIAREREREE
Table 3 Root sum square of tidal height differences of 8 constituents and relative differences
R SCW80 CSR4 NAO99 GOTO0 FES2002 FES2004 TPXO7
RSSd 5.90 2.31 2.14 2.06 2.23 2.14 2.19
r 0.14 0.06 0.05 0.05 0.05 0.05 0.06
U1 : RSSd , Y33 75 AR 22 (0 R 7 ARL 5 r, AFX R 22
F4 SAKFHYEXSHEELISHFRBLR
Table 4 Comparison of five global tidal models to tide gauge data in the China Seas

5 M, s, K, 0,

RMS RMSa RMSp RMSd r RMSa RMSp RMSd r  RMSa RMSp RMSd r  RMSa RMSp RMSd r
NAO99 3.62 4.77 4.40 0.08 1.75 9.14 2.36 0.12 2.16 4.08 2.32 0.11 1.61 4.38 1.61 0.09
GOTO0 5.97 5.69 5.78 0.11 5.57 21.19 6.76 0.41 1.93 5.96 2.38 0.11 1.47 5.37 1.74 0.10

FES2002 4.14 8.04 5.68 0.10 4.61 10.19 5.33 0.31 2.36 9.40 3.25 0.15 2.00 14.83 2.79 0.15
FES2004 4.34 6.28 5.14 0.09 4.45 9.59 5.06 0.29 2.11 11.72 3.37 0.16 1.99 16.20 2.79 0.15
TPXO7 10.41 7.11 9.98 0.19 5.28 16.29 6.33 0.39 2.80 10.74 2.95 0.14 2.12 12.82 2.92 0.17

{8 : RMSa RG22/ cm; RMSp , 8 f i 22/© s RMSd., il i 3577 AR 22/ om s r, AR (i 22

2.4~6.8cm2.3~3.4cm f11.6~2.9 cm Z[d];4H
X 2% 4 BIAE 0. 08 ~0.19.0. 12 ~0.41.0. 11 ~
0.16F10.09 ~0. 17 Z[a], HH HAEZRKILE W
KA NAO99 T B e, B 4 140
)38 1 34 5 WA 22 43 i) 2 4. 40 2. 36 2. 32 Fil 1. 61
emo NAO99 #4433 w8 350 7 AR Al 22 1 R0
FRAE M 5.7 em; GOTO0 FES2002 1 FES2004 i
9 em A (FE5);TPXO7 52, ##574 12 em, 4 M3
TR B A A i 25 r (A L NAO99 £/, 45 T

0.09, 7R BV 4 A~ 3B 43 30 2 0 R A M JEE 1A 51 1
90% 747 At NAO99 [ i 5 Fang %% (3
S) YK BB AIRIEA B MY, g4 gk S
AT ] XTI KR, R AR 4 o B A 4
RGBBI R, T TPXO7 Bk A 7 L5618
R, HAR AR I IR B
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Fig.2 Offshore and Island tidal gauge stations ( solid

dots) and T/P-J ground tracks in China adjacent seas
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Table 5 Root sum square of tidal height differences of 4

constituents (cm) and relative differences

KyEfEE NAO99  GOTOO  FES2002  FES2004  TPXO7
RSSd  5.73  9.38 8.89 8.44 12.52
r 0.09 0.15 0.14 0.13 0.21

TE : RSSd , Y4975 AR 22 AR5 ARAEL s v, KOG 22

MR 8 AEZE(M, .S, K, [0, N, K, P, &
Q) VAFIHR KL, M BUA 7 AR ERTE I 1 4 1 o
R REAT TR, 405 5 R 25 A e TR R X I
PIIREN T SR RN O S R A T,
WERRE SCA T e — 20 o 8 >0 2 A e A o
BHEEIREN T 95% ZeAv o M3 o el a0 g A1 965 1
RN KOG LA ) S AN 4 AR A v 2
17 7R, A5 R B 22 s TR i 07
M 2E . e HA B KRS0 B #E30 NAO99
T F I 45 R AR O B, 4 > A0 (M,
S, K, & 0,) Z FIHY SR HERA FZ IR E) T 90% it
G 14 T ot 8 R R — e R 22
QBRI B L TE A A 2 LR P TR A o [

VT S b R A B 95% F190%

Bt A X g X F A X GOT00, FES2002,
SCW80 4 Wy 3£ B %9 AMCG ( Applied Modelling and
Computation Group ) $#24; X # A& X, CSR4. 0, NA099
4 45 £ W B A& Matsumoto 49 NAO ( National Astro-
nomical Observatory ) %4 ; K & 42 X FES2004 #9 45
R ik B Lyard 3245, RFHEX TPXO &R & £
Egbert 8491 1 & 4% f2 s A Al
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Accuracy Assessment of Global Ocean Tide Models
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Abstract: Tidal harmonics of 8 principal constituents (M,, S,, K,, O,, N,, K,, P, and Q,) derived from

ground observations at 152 tidal gauge stations are used to assess the accuracy of 7 global ocean tidal models. It is

shown that for the deep ocean area these models have high accuracy. The root-mean-square values of tidal height

differences (RMSd) are within the range from 1.0 tol.3 c¢m for M,, and the root-sum-square values of the RMSd

of these 8 constituents lie in the range from 2.0 to 2.3 em. Comparison of the global tidal models to 18 offshore and

island tide gauge observations in the seas adjacent to China shows that the accuracy significantly decreases. The

RMSd values of constituent M, lie in the range of 4.4 to 10 em, which is significantly greater than that in the deep

ocean area. Among these models, the model NAO99 that assimilates T/P altimeter data and tide gauge observations

into a hydrodynamic model, developed by the National Astronomical Observatory of Japan, has the best accuracy for

the seas adjacent to China.

Key words: Ocean tidal model; Accuracy assessment; Satellite altimetry; Tide gauge data.





