Signin

Ay % AMERICAN METEOROLOGICAL SOCIETY
b DARR B 5 i
A T H wehiead ournals Online

.

Abstract View
Volume 17, Issue 8 (August 1987)

Journal of Physical Oceanography
Article: pp. 1249-1269 | Abstract | PDF (1.63M)

Near-Inertial Ocean Current Response to Hurricane Frederic

Lynn K. Shay and Russell L. Elsberry
Department, of Meteorology, U.S. Naval Postgraduate School, Monterey, CA 93943

(Manuscript received August 14, 1986, in final form February 10, 1987)
DOI: 10.1175/1520-0485(1987)017<1249:NIOCRT>2.0.CO;2

ABSTRACT

Options:
. Create Reference
. Email this Article

Hurricane Frederic passed with 80 to 130 km of the U.S. Naval Oceanographic
Office current meter arrays in water depths ranging from 100 to 470 m near the

DeSoto Canyon region, and within 150 km of an Ocean Thermal Energy . Add to MyArchive
Conversion (OTEC) mooring in 1050 m of water. Excitation of near-inertial . Search AMS Glossary
waves by the moving hurricane was observed throughout the water column

along the canyon walls and at the OTEC site. The frequencies of the waves Search CrossRef for:

were blue-shifted between 1% to 6% above the local inertial frequency. The . Articles Citing This Article

horizontal wavelength of 250 km is consistent with an energetic first baroclinic-
mode response, but is considerably below the linear theory prediction of 550
km. The inferred vertical wavelengths of the immediate response exceeded 1000  Search Google Scholar for:

m along the northern and eastern sides of the canyon since the currents . Lynn K. Shay
throughout the water column increased within hours of the hurricane passage. . Russll L. Elsberry

Later, the vertical wavelengths were about equal to the water depth. The vertica
group velocities associated with the first and second baroclinic modes were

0.15 and 0.03 cm s * within 2 and 7 inertial period (IP) following storm
passage.

The vertical modes of the ocean current field are determined using a constant Brunt—V & séla frequency based on
AXBT data. Solutions with a flat bottom and with a sloping bottom are compared to illustrate the effect due to bottom
topography in the DeSoto Canyon region. The horizontal velocity eigenfunctions are fit to the velocity amplitudes
derived from the ocean current time series to estimate the time-dependent modal amplitudes. The time evolution of
the first two baroclinic modes, viz. the large vertical scale modes, agrees well with the predictions from a linear,
inviscid model. At al of the arrays, the summation of the depth-averaged flow and the first two flat-bottom modes
explain 52%—62% of the near-inertial variance averaged over 7 IP following storm passage. The inclusion of the
sloping bottom effect contributed an additional 5-6% of the variance for the baroclinic modes. The depth-averaged
flow contributed about 20% to the near-inertial variability along the periphery of the DeSoto Canyon.
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