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IMPROVEMENT OF GLOBAL OCEAN TIDE MODELS

Introduction

A new global ocean tide model DTU10 (Technical University of Denmark) Is

IN SHALLOW WATER REGIONS
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FES2004 reference model and other existing global ocean tide models (e.qg.

EOT08a, GOT4.7), the harmonic constituents of four principle constitutes (M2,
S2, K1, O1) from the new tide model fit tide gauge measurements better In

shallow water regions.

developed based on FES2004 (Finite Element Solutions) and the ‘response

method’ (Munk and Cartwright, 1966). Using the latest seventeen years multi-
mission measurements from TOPEX/POSEIDON (phase A and phase B), Jason-
1(phase A and phase B) anc
analysis, the harmonic coefficients correspond to the new global ocean tide
model are developed.

The new model Is validated with coastal tide gauge measurements over the
Northwest European Shelf region and Eastern China Sea. Comparison with the

Table 1 Validation of the DTU10 tide model: The dataset ST-102 is the historical

Data and Method

Jason-2 satellite altimetry for sea level residuals

The data used for developing the new global tide model consist of 17 years of sea
level data from multi-mission satellite altimeter from September 1992 to

December 2009. The combination of T/P, J1 and J2 satellites is selected because

level residuals.

database used to evaluate the T/P project tide models, with data mostly located

In the deep ocean. The second one is dataset from controlled pelagic gauge
measurements over NES regions with data mostly located in the shallow water
and along the coast [Andersen et al., 2006]. The third one is dataset from tide
gauges along the coast of the Western Pacific Ocean (WPO) The harmonic
constants from World Ocean Circulation Experiment (WOCE) 'delayed-mode'
sea level Data Assembly Centre are also chosen for their high quality [Lyard et

al., 2006]. comparison between the DTU10 global tide model and tide gauge measurements
Dataset Resolution (degree) and RMSE (cm) are shown over the China sea regions in this study.
and Wave DTU10 | FES2004 | EOT10a | TPXO7.2 | GOTA4.7 |
Number 0125 | 0125 | 0125 | 025 05 Results
M, 1.23 1.33 1.30 1.29 1.29 | | o |
S, 0.87 0.89 0.87 0.89 09?2 Table 1 The harmonic constituents for the principle constitutes (M2, S2, K1, O1)
521012(;2 K, 1.07 1.09 1.05 1.20 112 from the new tide model fit the tide gauges measurements. Compared with other
0, 091 0.93 091 0.94 097 existing tide models_, the new developed DTU10 tide model fit the measurements
RSS 2 06 715 209 219 217 from tide gauge stations better.
M, 2.91 2.90 2.80 4.20 5.89 | | | | |
S, 1.62 171 161 2 93 2 41 Figure 1 Locations of tide gauges listed in Table 1
WOCE K; 1.91 2.05 1.90 2.23 2.05 | | o |
(199) 0, 1.70 173 1.69 201 181 Figure 2 show the real part and image part for the principle constitutes (M2, S2,
RSS 420 4 30 411 562 6.93 K1, O1) from the new tide model fit the tide gauges measurements. The figures
M, 12 55 14.63 1418 15.13 16.40 show that the new DTU10 global tide model fit the tide gauge measurements well
S, 8 08 915 8 65 6.80 7 08 over China Sea regions.
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It gives more accurate and consistent sea level data compared with other
satellites, 1.e. ERS, Envisat. Different with the FES2004, both phase A and four
years of phase B sea level data are applied in order to get improved global sea

In this study, the FES2004 is extended to the coast regions to fill the gap in the
reference model In these regions. The response method is
analysis and the dynamic interpolation method is used to
along track data to FES2004 grid. Applying the extendeo
response analysis to the multi-mission altimeter tide resic
coefficients correspond to the new global ocean tide mode

applied to residual

perform interpolate the

FES2004 and the
uals, the harmonic
IS developed. The

Figure 2 The real part and image part of the principle constitutes from the DTU10 tide model and tide gauge measurements over the China Sea regions.
The colors denote real part and image part of ocean tide solution and the reference ground truth data. The pluses denote the locations of tide gauge.
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Figure 1 Locations
of tide gauges
listed in Table 1.
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