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Fig.3 Changes of the maximal fluctuation response #,, inside the harbor with the moving direction ¢ and the landing point position yq
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Fig.4 The maximal fluctuation responses at different observation points when y,/R, =0
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Impact of Moving Atmospheric Pressure
Disturbances on Harbor Resonance

SUN Qiu-yi, NIU Xiao-jing
(State Key Laboratory of Hydroscience and Engineering , Tsinghua University , Beijing 100084, China)

Abstract: In order to understand the influence of the temporal and spatial variations of moving atmospheric
pressure disturbances on the harbor resonance, the distributions of water fluctuations inside the harbor
under the case of the atmospheric pressure disturbances with different moving direction, landing point lo-
cation and action duration are studied by using a simplified atmospheric pressure disturbance and coastal
harbor physical model. The results indicate that the water inside the harbor responds strongest when the
air pressure disturbance moves near the shore, while with the increasing in absolute value of the angle be-
tween the moving direction of the air pressure disturbance and the coastline the water fluctuation in the
harbor tends to decrease as a whole. The landward movement of the air pressure disturbance can induce
more significant water fluctuation than its seaward movement. When the air pressure disturbance lands
before its passing through the harbor more intense fluctuations can be easily induced inside the harbor. The
air pressure disturbances with a medium long duration can induce more threatening fluctuations in the har-
bor than those with a short duration. The conclusions of the study may provide a theoretical basis for
establishing a harbor resonance early warning system.

Key words: harbor resonance; atmospheric pressure disturbance; spatial and temporal characteristics; meteoro-
logical tsunami
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