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Adapted from 
Laruelle et al. 2014 
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Sea-Air CO2 Flux
(mol C m-2 yr-1)

+ Source 
- Sink

Laruelle et al. 2014

Laruelle et al. 2015

Shadwick et al. 2011

Signorini et al. 2013

Scotian Shelf

-0.33 ± 0.25   

- 0.25 ± 0.08

+ 1.42 ± 0.28

- 1.10 ± 0.25



• 10 km horizontal resolution

• 30 vertical layers

• Physical B.C. from Urrego-Blanco & 
Sheng (2012)

• Biochemical B.C. from 
observations

• 3-hourly ECMWF ERA-Interim 
atmospheric forcing

• 12 major rivers

• Tides

• No ice

• HSIMT advection scheme

Biogeochemical ROMS implementation for Atlantic Canada
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Dye Tracer Initialization 



LS

SS

Slp-D

G
B

• LS dye moves around Grand 
Banks, following bathymetry 
and along the slope of the 
Scotian Shelf

• Slp-D dye does not move onto 
the shelf

• SS dye moves quickly to the 
south, with some dye 
remaining mid-shelf 

• A portion of the GB dye 
remains on the shallow 
portion of Grand Banks

* vertically integrated dye concentrations
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North American 
Atlantic Coast
(NAAC)

North American 
Pacific Coast
(NAPC)

North American 
Atlantic Arctic (NAA)

Gulf of 
Mexico
(GoMex)

Day
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Scotian Shelf (ROMS): +0.37 ± 1.17
CARIOCA Buoy (ROMS): +1.13 ± 0.30
CARIOCA Buoy (Observations): +1.15 ± 1.38

Yearly Flux Estimates (mol C m-2 yr-1)

Laruelle et al. 2014
Laruelle et al. 2015
Shadwick et al. 2011
Signorini et al. 2013

-0.33 ± 0.25   
- 0.25 ± 0.08
+ 1.42 ± 0.28
- 1.10 ± 0.25
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* Transects from June 16, 1999 (6 months into simulation)



Overall…

• Little deep slope water is upwelled onto the Scotian Shelf

• Along-shelf transport pathways and a strong shelfbreak
current prevent the continental shelf pump here

• Instead, dominant pathways are delivering waters from GoSL
and GB to SS, and quick along-shelf transport

• Pathways result in high carbon concentrations near-shore
(outgassing) but net neutral annual CO2 flux on the shelf as a
whole
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