Old Dominion University

ODU Digital Commons

CCPO Publications Center for Coastal Physical Oceanography

2020

Annual and Seasonal Surface Circulation Over the Mid Atlantic
Bight Continental Shelf Derived From a Decade of High Frequency
Radar Observations

Hugh Roarty
Scott Glenn
Joseph Brodie
Laura Nazzaro

Michael Smith

See next page for additional authors

Follow this and additional works at: https://digitalcommons.odu.edu/ccpo_pubs

0 Part of the Hydrology Commons, and the Oceanography Commons

Original Publication Citation

Roarty, H., Glenn, S., Brodie, J. F,, Handel, E., Nazzaro, L., Smith, M., Brown, W. S., Boicourt, W. C., Updyke,
T., & Atkinson, L. (2020). Annual and seasonal surface circulation over the Mid Atlantic Bight continental
shelf derived from a decade of high frequency radar observations. Journal of Geophysical Research:
Oceans, 125(11), 20 pp., Article €2020JC016368. https://doi.org/10.1029/2020JC016368

This Article is brought to you for free and open access by the Center for Coastal Physical Oceanography at ODU
Digital Commons. It has been accepted for inclusion in CCPO Publications by an authorized administrator of ODU
Digital Commons. For more information, please contact digitalcommons@odu.edu.


















Ay

NI Journal of Geophysical Research: Oceans 10.1029/2020JC016368
AND SPACE SCIENCE
Table 2
Annual and Seasonal Mean River Discharge Along With One Standard Deviation
Annual Winter Spring Summer Fall
Mean +s Mean +s Mean +s Mean +s Mean +s
Connecticut 675 551 659 378 1,096 611 485 337 457 301
Delaware 630 626 704 417 884 579 449 290 447 337
Hudson 770 629 855 395 1,165 692 538 389 557 346

Chesapeake 2,524 2,521 3,073 1,865 4,242 2,322 1,311 728 1,483 1,276

where direction indicates where the current is owing toward. The wind eld as observed by the 10 wind
sensors in the region shows a mean wind from the west northwest that increases speed with distance
offshore and rotates slightly to be out of the northwest near the shelfbreak (Figure 2a). Wind variability is
denoted by ellipses that represent two standard deviations in the data shown with a scale of 15 m/s. The
mean surface ow over the 10year period (20072016) as measured by the MARACOOQOS lomgnge HF
radar network was offshore and equatorward with a speed of 22 cm/s (Figure 2b) with the mean across
the entire eld of 7 cm/s. The alongshelf currents increase with increasing water depth, consistent with
Lentz (2008). Compared to the mean, the currents are most steady along the shelfbreak and most varied
near the coastline, essentially varying in offshore direction in concert with the change in coastline
orientation. North of the HSV, the currents are toward the southwest while south of the HSV the currents
are toward the southeast rotating clockwise toward the southwest with distance offshore. This agrees with
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Figure 2. (a) Mean and 95% data ellipse of wind stress (Nﬁ)‘nfrom NDBC stations for 20072016. The reference vector
of 0.005 and 0.4 N/if variability ellipse is given in the lower right. (b) Mean surface current for the Midhtlantic

Bight (cm/s) colorbar indicates magnitude and vectors indicate direction toward of surface current. (c) Interannual
standard deviation of the surface currents (cm/s). (d) Intrannual standard deviation of the surface currents (cm/s).
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