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The green solid lines and red stars indicate the main routes and nodal port cities of the “21st Century Maritime Silk Road” ; the black triangles

and letters indicate the positions and numbers of the tide gauge stations.
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Fig.1 Topographic distribution in the adjacent area of Sri Lanka
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Fig. 2 Schematic diagram of the computational grid of the Sri Lanka model
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Tab. 2 Differences in harmonic constants between two tidal models

R AR 2 Phase—lag RMSE/(7)

W R PRI 5 R 2 Amplitude RMSE/em
Ocean tide models M, S, K, 0, M, S, K, 0,
TPX09-atlas_v5 0.89 0.68 0.89 0.47 2.10 3.22 4.06 4.72
TPX07.2 3.51 1.57 3.27 1.81 2.78 3.27 4.05 4.82
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Fig. 4 Spatial distribution of the difference in harmonic constants between model results and satellite altimeter
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Fig. 5 Cotidal charts in the adjacent area of Sri Lanka
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Fig. 7 Elliptical maps of surface tidal currents for the tidal constituents in the adjacent area of Sri Lanka
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Fig. 8 Tidal currents type distribution in the adjacent area of Sri Lanka
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Fig. 10 Cotidal charts in the adjacent area of Sri Lanka (without considering the effect of tidal generating forces)
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Numerical simulation of tides and tidal currents in the adjacent area of Sri
Lanka

TAN Yang, GAO Guoping, DENG Chuangwu, XU Ruicheng , LI Shikai
(College of Oceanography and Ecological Science, Shanghai Ocean University , Shanghai 201306, China)

Abstract: To gain a comprehensive understanding of the distribution patterns and physical mechanisms of
tidal currents in the adjacent area of Sri Lanka, this study utilized the Finite-volume community ocean model
(FVCOM) to establish a detailed three-dimensional barotropic tidal dynamics model. The model was used to
simulate and analyze the tidal characteristics of the four major tidal constituents (M,, S,, K,, O,) within the
study area. By comparing the numerical simulation results with tidal gauge data and satellite altimeter
harmonic constants, the model’s reliability and the feasibility of the simulation scheme were confirmed.
Based on the computational results, distribution maps of tides, tidal currents, and tidal energy fluxes for the
four major tidal constituents in the adjacent area of Sri Lanka were produced. The study also explored the
influence of tidal generating forces on tidal distribution and compared the structural differences between
semidiurnal and diurnal tidal systems. The results indicate that the study area is predominantly characterized
by regular and irregular semidiurnal tides, with significant contributions from tidal generating forces to the
diurnal tides. Systematic differences were observed between semidiurnal and diurnal tides: semidiurnal tides
form two counter-rotating tidal wave systems, while diurnal tides form a single counterclockwise tidal wave
system; semidiurnal tidal currents are primarily rotational, whereas diurnal tidal currents exhibit
reciprocating flow patterns. The mean tidal energy flux showed a distribution trend of higher values in the
west and lower values in the east, with semidiurnal tidal energy concentrated on the east and west sides of the
Maldives reefs and diurnal tidal energy concentrated near the equator. This study enhances the understanding
of tidal characteristics in the Sri Lankan area and, for the first time, examines the impact of tidal generating
forceson tidal distribution in this region.
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