An Atlas of Oceanic Internal Solitary Waves (February 2004) Southeast United States
by Global Ocean Associates
Prepared for Office of Naval Research — Code 322 PO

Southeast United States

Overview

The Southeast United States coast extends approximately 1500 km along the Atlantic
Ocean from the Straits of Florida to Cape Hatteras, North Carolina (Figure 1). The continental
shelf in the region reaches up to approximately 200 km off shore and the region is strongly
influenced by the Gulf Stream Current with minor upwelling occurring along the Gulf Stream
front [LME 2004].
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Figure 1. Bathymetry of Southeast United States [Smith and Sandwell, 1997].
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Observations

There has been very little scientific study of internal waves along the Southeast United
States. Fu and Holt [1982] pointed out internal waves off the Florida Coast near Cape Canaveral
and in the presence of the Gulf Stream (Figure 2). The waves are located very close to shore,
inside the 100 meter isobath and are very fine scale with wavelengths between 300 to 500
meters. SEASAT imagery also revealed the presence of fine scale internal waves off the outer
banks of North Carolina (Figure 3).

Perhaps one of the more interesting SEASAT images was acquired near 32.5°N, 73.0°W
over the Blake Escarp (Figure 4). The open ocean scene shows a number internal wave
signatures in a complex pattern in more than 4000 meters of water away from any bathymetric
variation.

Table 1 - Months when internal waves have been observed off the southeast coast of the United States.
(Numbers indicate unique dates in that month when waves have been noted)

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1 2 1
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Figure 2. SEASAT (L-band, HH) SAR image of internal waves off Cape
Canaveral, Florida acquired on 25 July 1978 at 1118 UTC (Rev 407).
Imaged area is approximately 100 km x 100 km. [Image courtesy of
NASA JPL]
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Figure 3. SEASAT (L-band, HH) SAR image of internal waves near
North Carolina coast acquired on 22 September 1978 at 1455 UTC (Rev
1253). Imaged area is approximately 100 km x 100 km. [Image courtesy
of NASA JPL]
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Figure 4. SEASAT (L-band, HH) SAR image of internal waves near the
Blake Escarp acquired on 13 July 1978 at 2307 UTC (Rev 242). Imaged
area is approximately 100 km x 100 km. [Image courtesy of NASA JPL]
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