Hurricane Dorian
Near Center of Onslow Bay _*
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Onslow Bay, one of three large embayments in the cuspate
coastline of South and North Carolina is bounded by Cape Fear
and Cape Lookout. The Bay has an arcuate 179-km-long
shoreline that closely matches a 166° sector of an ellipse, the
center of which lies at approximately 34.17°N, 77.20°W. Three
recent hurricanes (Matthew, Florence, and Dorian) passed
within 20 km of the elliptical center of Onslow Bay. Micro-
seisms associated with each of these storms weakened slightly
while they occupied the Bay.
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Hurricanes Matthew and Dorian followed similar tracks and
took approximately 6 to 7 hours to traverse the long axis of
Onslow Bay, from SW to NE, as category 1 hurricanes on Oct.
8 and 9, 2016, and on Sept. 6, 2019. Hurricane Florence took
approximately 7 hours for a shorter, E to W, traverse of the
Bay on September 14, 2018, as a category 2 hurricane.
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Secondary (double-frequency) microseisms (SM) generated by
these hurricanes were measured in Chattanooga, TN, using a
Guralp CMG-6TD broadband seismometer. SM spectra for all
three hurricanes, measured on the vertical axis, ranged from
0.12 to 0.50 Hz (2.0 to 8.3 s period) with peak power at 0.19 to
0.26 Hz (3.8 to 5.3 s dominant period).

Matthew‘s SM weakened from -106 dB to -109 dB (relative to
velocity) while in Onslow Bay and reintensified to -106 dB
upon leaving the Bay, before it went to sea as a post-tropical
cyclone. Similarly, Dorian’s SM weakened from -110 dB to -
112 dB while in the Bay, and reintensified to -110 dB upon
leaving the Bay, before it raced to Nova Scotia. Florence‘s SM
strengthened to -104 dB as it approached Onslow Bay from the
SE, perpendicular to the coastline. Once in the Bay, the storm
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and similar periods.
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Circulation around a hurricane near the geometric
(elliptical) center of Onslow Bay 1s approximately tangen-
tial to much of the Bay’s arcuate shoreline. This results 1n
reduced reflected wave energy and reduced double-
frequency standing-wave pressure oscillations. This may
explain the subtle weakening of secondary microseismns
generated by all three storms while they occupied the Bay.

Compare to coastlines that are favorable to the generation
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While these hurricanes passed near the center of Onslow Bay, seisms result from lines that are favor- wave direction
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Bay’s arcuate shoreline, resulting in reduced reflected wave standing-wave pres- tion of secondary wave direction
energy, reduced double-frequency standing-wave pressure sure oscillations, due microseisms (a Triicatit
oscillations, and the observed temporary weakening of SM. to interference of through d, right). wavefronts
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Seismograms, spectrograms, and PSDs plotted with SCREAM (Seismometer
Configuration REal-time Acquisition and Monitoring, Guralp Systems, Ltd.).

Backdrop image of the coastal southeastern United States is due to Google
Earth.
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