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“New insights of tidal evolution in the South China Sea”
ABSTRACT

Continuing investigations of tidal variability at multiple tide gauges in Hong Kong and the South
China Sea (SCS) have identified correlations that have the potential to yield amplified extreme water
levels at certain locations. Observed changes are hypothesized to be due to mechanisms active on
multiple spatial scales. The regional behaviour of the SCS may have changed tidal evolution via MSL
rise, upper-ocean warming (and hence, stratification), or modulations in the baroclinic conversion at
the entrance of the SCS (the Luzon Strait). The baroclinic tidal signal can be enhanced at the
northern shelf of the SCS and can generate multiple PSI-type interactions that yield amplifications in
minor tides such as Ms that can be observed in Hong Kong. Additionally, the enclosed regions of
Hong Kong have undergone massive land reclamation projects that may have changed the resonant
and/or frictional response of the harbors to the regional dynamics. Previous works reported on the
tidal anomaly correlations (TACs) to detrended MSL fluctuations, shown to be most important in
harbour regions such as Victoria Harbor in Hong Kong. In this work, we highlight the intertidal
correlations of diurnal (D,) tides to semidiurnal (D,) tides, which are positively reinforced through
the northern SCS, and the correlations of overtide (OT) fluctuations to D1 and D,, shown to be
negatively reinforced (i.e., anti-correlated) across the same region. The consideration of all water
level variabilities may help explain the large TACs previously reported and may have serious
implications for future water levels in Hong Kong.



