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Waves characteristics revealed by the applied geophysical

methods (2/4)

JingYi Lin, Chien-Chieh Chen, Yeiru Chen

Abstract

Knowledge of the wave climatat neasshore sites is of great important for coastal
research and marine engineering. However, investigations of ocean and climate changes
based on the traditional ways, such as satellite measurements, aerial missions, and
marine buoys, could be limitetby the observation conditions. The use inland
geophysical data could be very helpful to complement the investigations toward the
marine environment. In the present study, wave measurements recorded by the ocean
buoys around the coast of Taiwan were comparith microseisms observations at
inland broadband seismometers. The evaluation ofsteae wave heights over a large
number of study regions allows us to consider the reasons for differential prediction
performance in each study area. Most of thesamearaiwan, including the northern,
eastern and western part, for instance, are strongly influenced by theeastein
monsoon, which results in a very good simulation result with relatively higher
correlation coefficient and nelimear relationship beteen the square root of seismic
energy and the observed SWHs in winter. During summer, except for the irregular
lashing of the typhoons, no specific weather system affects the area and produce larger
wave heights. Thus, the correlation between the waghtseand microseismic energy
IS less evident and the valuelnis close to 1. For the southernmost Taiwan, i.e. S group,
the relationship between offshore wave heights and the seismic energy at the inland
seismic stations is moderated strongly by the dgols, affirmed by the better
correlation coefficient. However, even the seismic energy is high in winter, due to the
sheltering effect of the inland topography which prevents the strong wind, no significant
changes in wave heights can be observed.

We consiler the seasonal and geographic effects recognized in our study provide a
useful guide to the modeistimated complexity in the wave heights prediction based on
the inland seismometers. First, we denote that the simulation could be insensitive for the
frequency band used for the estimation of seismic energy. Then, the seasonal effect
expresses that the wave height forecasting could not be performed by only using a
single combination of parameters for the whole year. A seasepainding parameter

set shouldbe considered. Furthermore, under strong weather conditions, the correlation
3



between the seismic energy and wave heights is better but the relationship is not linear.
Finally, for a small area like Taiwan, most of the microseismic energy can be
transmittel though land, which should be evaluated carefully.

Keywords: microseisms; waves; weather buoy data; wave height; marine buoy;
seasonal variation; typhoon
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