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West Florida Coastal Ocean Model (WFCOM)

e  WFCOM is designed to downscale from the deep-ocean, across the
continental shelf and into the estuaries by nesting the unstructured grid
FVCOM in the structured grid Gulf of Mexico HYCOM.

 Resolution varies from ~8 km along the open boundary to 150 m in the
estuaries.

e The WFCOM domain is designed to benefit from HYCOM data
assimilation (constraining the deep-ocean/WFS interactions); without
which deep-ocean errors along the open boundary would render the
WFS simulations less than useful.

e Daily, automated Nowcast/Forecasts are posted on the web and
distributed to NOAA GOODS via THREDDS.

 Recent published societal and ecological applications include: How
Deepwater Horizon oil arrived on northern Gulf beaches, Origins and
pathways of water upwelled onto the WFS, Season prediction of K. brevis
red tide, Solving the gag grouper recruitment conundrum. More
generally, we have shown that there exists a certain spatial order to
ecological observations on the WFS and this spatial order is associated
with the coastal ocean circulation.
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http://ocgweb.marine.usf.edu/Models/FVCOM/fvcom_index.html

Tampa Bay and Charlotte Harbor Regions

Hindcast Nowcast 24 hrForecast 48 hrForecast

2017| jan || feb || mar || apr || may || jun || jul || aug || sep || oct || nov | dec
2016 jan || feb || mar || apr (| may || jun || jul || aug || sep || oct || nov [ dec
2015) jan || feb || mar | apr || may (| jun || jul | aug || sep || oct || nov || dec
2014 jan || feb || mar | apr || may | jun || jul | aug || sep || oct || nov || dec
2013 jan || feb |[ mar || apr (| may || jun || jul || aug || sep || oct || nov [ dec
2012 jan || feb |[ mar | apr || may | jun || jul | aug || sep || oct || nov || dec
2011} jan || feb |[ mar (| apr || may | jun || jul | aug || sep || oct || nov || dec
2010 jan | feb || mar || apr || may || jun || jul || avg || sep || oct || mov || dec

Months shaded in blue have dates available. Click on month.

Charlotte Harbor Region

Hindcast Nowcast 24 hrForecast 48 hrForecast
2017| jan || feb || mar || apr || may || jun || jul || aug || sep || oct || nov | dec
2016 jan || feb || mar || apr (| may || jun || jul || aug || sep || oct || nov [ dec
2015) jan || feb || mar | apr || may (| jun || jul | aug || sep || oct || nov || dec
2014 jan || feb || mar | apr || may | jun || jul | aug || sep || oct || nov || dec
2013 jan || feb |[ mar || apr (| may || jun || jul || aug [| sep || oct || nov [ dec
2012 jan || feb |[ mar | apr || may | jun || jul | aug || sep || oct || nov || dec

Months shaded in blue have dates available. Click on month.

Charlotte Harbor Region (Zoomed)

Hindcast Nowcast 24 hrForecast 48 hrForecast
2017 jan || feb |f mar || apr (| may || jun || jul || aug || sep || oct || nov || dec
2016 jan || feb || mar | apr || may (| jun || jul [ aug || sep || oct || nov || dec
2015) jan || feb || mar | apr || may (| jun || jul [ aug || sep || oct || nov || dec
2014 jan || feb || mar || apr (| may || jun || jul || aug || sep || oct || nov [ dec
2013) jan || feb || mar | apr || may | jun || jul | aug || sep || oct || nov || dec
2012 jan || feb || mar | apr || may | jun || jul | aug || sep || oct || nov || dec
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WFCOM daily-mean surface current and salinity on 03/03/2017
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WFCOM daily-mean bottom current and temperature on 03/03/2017
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Surface current and surface salinity on March 28, 2017

WEFCOM surface current and salinity at hour 12 on 03/28/2017
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Products

Coupled Northwest Atlantic Prediction System
(CNAPS)

£ SECOORA

> Southeast Coastal Ocean Observing

Regional Association

The Coupled Northwest Atlantic Prediction System (CNAPS) is a
three-dimensional marine environment nowcast and forecast
model developed by the Ocean Observing and Modeling
Group. This fully coupled ocean circulation, wave, and
atmosphere modeling system predicts conditions over a wide
area of the coastal northwest Atlantic Ocean on a daily basis.
The model domain covers from the eastern edge of Nova Scotia

to...

I00S

Integrated Ocean
Observing System

Marine Environment in the South Atlantic Bight
and Gulf of Mexico (SABGOM)

NC STATE
UNIVERSITY

The South Atlantic Bight - Gulf of Mexico (SABGOM) model is a
three-dimensional marine environment nowcast and forecast
model developed by the Ocean Observing and Modeling
Group. This system provides predictions of ocean circulation,
wave, and atmosphere conditions over the South Atlantic Bight
and Gulf of Mexico on a daily basis. The model domain covers

the U.S. east coast from New Jersey...
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Coupled Northwest Atlantic Prediction System (CNAPS)
http://omgsrvl.meas.ncsu.edu:8080/CNAPS/
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Multi-level two-way nesting

7-km resolution CNAPS Model 1.4-km resolution NC Model
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Physical-Biogeochemical Interactions
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Nutrient/Carbon Dynamics (3) Harmful Algal Bloom (4) larval transport and connectivity

Air-Land Exchange

Terrestrial /
Fluxes

Air-Sea Exchange

o Runoff
° C.arbon Sedimentation
* Nitrogen

Coastal-Ocean Fluxes

Nitrogen cycle Carbon cycle

/

Remineralization

Nitrification

Uptake Uptake and'

exudation

Nutrient-based

4
uptake and exudation
Ve
Remineralization

C excess-ha§§d
hytsn}a"kt exudation
phytoplankton i

CN=66 Exudation

NG
!\v”\”o"
e

Excretion
and sloppy
feeding

Large
Excretion phytoplankton
CN=66

and sloppy
feeding

Water column Alkalinity

- Denitrification
Sediment

m UMass | Dartmouth

DLEM model

perate or sub-polar needleleaf forest
al or sub-tropical broadleaf evergreen
e or sub-polar broadleaf deciduous

arest
sub-polar shrubland
-polar grassland

r grassland-lichen-moss

AUBURN

UNIVERSITY

C STATE UNIVERSITY @'EI";RVS\‘,TA}QE DALHOUSIE

UNIVERSITY

Inspiring Minds




Publications

Bane, J., R. He, M. Muglia, Y. Gong, and C. Lowcher (2017) Marine hydrokinetic energy from western boundary currents, Annual Review
of Marine Science, 9:7.1-7.19, doi: 10.1146/annurev-marine-010816-060423 [PDF]

Lowcher, C.F., M. Muglia, J.M. Bane, R. He, Y. Gong, and S.M. Haines (2017) Marine hydrokinetic power in the Gulf Stream off North
Carolina: An assessment using observations and circulation models. In Marine Renewable Energy: Resource Characterization and
Physical Effects, Z. Yang and A. Copping, eds. Springer International, pp. 237-258. [on line]

Wall, C.C., D.A. Mann, C. Lembke, C. Taylor, R. He, and T. Kellison (2017) Mapping the soundscape off the southeastern U.S.A. by using
passive acoustic glider technology, Marine and Coastal Fisheries, 9:1, 23-37, doi: 10.1080/19425120.2016.1255685 [PDF]

Wilkin, J., L. Rosenfeld, A. Allen, R. Baltes, A. Baptista, R. He, P. Hogan, A. Kurapov, A. Mehra, J. Quintrell, D. Schwab, R. Signell, and J.
Smith (2017) Advancing coastal ocean modeling, analysis, and prediction for the U.S. Integrated Ocean Observing System, Journal of
Operational Oceanography, doi: 10.1080/1755876X.2017.1322026

Yuan, Y, R. Castelao, and R. He (2017) Variability in along-shelf and cross-shelf circulation in the South Atlantic Bight, Continental Shelf
Research, 134(2017) 52-62, doi: 10.1016/j.csr.2017.01.006 [PDF]

He, R., W. Woods, J. B. Zambon, and Z. Xue (2016) Monitoring the Gulf Stream and shelf environment in the South Atlantic Bight
through integrated autonomous underwater glider observations and data assimilative ocean model predictions, OCEANS 2016 —
Shanghai. doi: 10.1109/0OCEANSAP.2016.7485539 [PDF]

Ledwell, J. R., R. He, Z. Xue, S. F. DiMarco, L. Spencer, and P. Chapman (2016) Dispersion of a tracer in the deep Gulf of Mexico,Journal of
Geophysical Research — Oceans, 121, 1110-1132, doi: 10.1002/2015JC011405 [PDF]

Ren, W., H. Tian, W.-J. Cai, S. E. Lohrenz, C.S. Hopkinson, W. Huang, J. Yang, B. Tao, S. Pan, and R. He (2016) Century-long increasing trend
and variability of dissolved organic carbon export from the Mississippi River basin driven by natural and anthropogenic forcing, Global
Biogeochemical Cycles, 30, doi: 10.1002/2016GB005395 [PDF]

Shropshire, T., Y. Li, and R. He (2016) Storm impact on sea surface temperature and chlorophyll a in the Gulf of Mexico and Sargasso Sea
based on daily cloud-free satellite data reconstructions, Geophysical Research Letters, 43, doi: 10.1002/2016GL071178 [PDF]

Testa, J., E. North, E. E. Adams, and R. He (2016) Modeling the influence of deep water application of dispersants on the surface
expression of oil: a sensitivity study, Journal of Geophysical Research — Oceans, 121, 5995-6008, doi: 10.1002/2015JC011571 [PDF]

Xue, Z., R. He, K. Fennel, W.J. Cai, S. Lohrenz, W.J. Huang, H. Tian, W. Ren, and Z. Zang (2016) Modeling pCO, variability in the Gulf of
Mexico, Biogeosciences, 13, 4359-4377, doi: 10.5194/bg-13-4359-2016 [PDF]

Yao, Z., Z. Xue, R. He, X. Bao, and J. Song (2016) Statistical downscaling of IPCC sea surface wind and wind energy predictions for the
U.S. east coastal ocean, Gulf of Mexico and Caribbean Sea, Journal of Ocean University of China, 15(4) 577-582, doi: 10.1007/s11802-
016-2869-0 [PDF]

Zeng, X. and R. He (2016) Gulf Stream variability and a triggering mechanism of its large meander in the South Atlantic Bight, Journal of
Geophysical Research — Oceans, 121, doi: 10.1002/2016JC012077 [PDF]



