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Fig. 1 Spatial patterns of the amplitude and phase of the M, and K, constituents for TPXO09, FES2014 and FGOALS-g3
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The lines of the constant phase are plotted every 30° for M, (a—c) and every 60°for K, (d—f)

#F 1 TPXO09 #1 FGOALS-g3 #iIlA/\ K 3 # M £k F1#R1E, WK FGOALS-g3 #Htk F TPX09 HIRIRIR % .
REREMAHFIRE

Table 1 Global mean values of the amplitudes of the eight tidal constituents for TPX09 and FGOALS-g3, and the amplitude, phase,

and total errors of the eight tidal constituents for FGOALS-g3 compared with TPXO9

M, S, N, K, K, 0, P,
SFEIRF(TPXO9)/cm 34.84 13.55 7.41 3.80 11.73 8.12 3.66 1.69
FHIR R (FGOALS-g3)/cm 31.66 13.07 7.28 3.50 13.78 13.00 428 2.74
PRMFIR 22 /om 7.40 3.25 1.39 0.97 2.83 3.86 0.87 0.89
RFIRIEN() 8.79 3.52 1.97 0.99 3.27 2.30 1.01 0.43
BT em 12.79 531 2.67 1.53 4.83 4.89 1.49 1.08

(£ 1) Ml FES2014(35.88 cm)( % 2). TPXO9 (W 1E 3k, DL EPREE v ik sk . X+ M, 4338, FGOALS-g3
B RAE F2 53 AT AE R 5 05 1 0 2 b DX, g BT BRI A BRI 43 A 4 B 5 TPXO9 I L, R R 45 K (H =
ﬂﬁbufﬂ% B | /N R E Sy N AT [ N A S 38 7 T 8 | NI S W N T N b 1 A
3K, 17 FES2014 /9 M, 0 Wi 4R IR A4S KRB R 7oA 4 W3, IF BLBR T 78 BURE JR i I MR A X AR A1, 7 Al
RE R R X, WA AR A AR L PR EE R ORI A X N, ik 4 BROF 4R IR AH . TPXO9
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<2 FES2014 1 FGOALS-g3 A /\ K 5> B f) £ 3K F HHRIE, UK FGOALS-g3 fHEL F
FES2014 WiRIBIRZE . RAREMEHFTIRE
Table 2 Global mean values of the amplitudes of the eight tidal constituents for FES2014 and FGOALS-g3, and the amplitude, phase,
and total errors of the eight tidal constituents for FGOALS-g3 compared with FES2014

M, S, N, K, K, 0, P, Q

SR (FES2014)/cm 35.88 14.24 7.49 3.97 14.20 10.43 4.15 1.96
FEIR E(FGOALS-g3)/em 31.66 13.07 7.28 3.50 13.78 13.00 428 2.74
PRIFIR 2 /em 11.17 4.15 1.69 1.02 5.11 2.97 0.85 0.43
RATRE/em 8.94 3.92 1.62 1.23 5.32 3.06 0.95 0.40
RBIT5 iR % lem 1431 5.71 2.34 1.60 7.38 4.26 1.27 0.59
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Fig. 2 Errors of the simulated M, constituent (a—c) and K, constituent (d—f) relative to TPX09 in FGOALS-g3
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a, d. Amplitude error; b, e. phase error; ¢, f. total error
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Abstract: Tides act an important role in the transfer of ocean energy and mixing, and provide the main energy to

maintain the global thermohaline circulation and influence the global ocean circulation. Previous work has ex-

plored the sensitivity of ocean circulation states to tidal forcing within an individual ocean model at a low resolu-
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tion. To further investigate the influence of tidal forcing on ocean circulation and climate states, it is imperative to
incorporate the tidal forcing into a coupled climate model. In this paper, the eight major equilibrium constituents
are included into the coupled climate model FGOALS-g3 explicitly, and we evaluate its ability to simulate global
ocean tides, which lays the basic for the further research on the influence of tidal forcing on large-scale circulation
and climate states.We apply tidal harmonic analysis on the sea surface height data to obtain the harmonic constants
of each constituent, and compare the model results with the global tidal models TPX0O9 and FES2014, and the open
ocean tide dataset from st102. The results show that the coupled model FGOALS-g3 can effectively simulate the
barotropic tides in the global ocean, with relatively small errors compared to the global tidal models and the obser-
vation dataset. Compared with these two global tidal models, the mean square error is relatively small, and the er-
rors are mostly distributed in the region of larger amplitudes. And compared with st102 dataset, the average amp-
litude relative errors of the eight major equilibrium constituents simulated by FGOALS-g3 are all less than 10%,

and the total mean square errors are all less than 10 cm.

Key words: barotropic tide; coupled climate model; harmonic analysis
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