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- Continental shelves  are thought to disproportionately 
contribute to global air-sea CO2 fluxes. 
- Continental shelves are also highly dynamic, with many 
factors controlling carbon dynamics, both internally (e.g., 
biological processes) and externally (e.g., transport onto, off of 
or along the shelf). 
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How are biological processes 
impacting the carbon dynamics 

on the Scotian Shelf?  

How are transport 
processes impacting the 
carbon dynamics on the 

Scotian Shelf?  

+ lateral/alongshelf 
transport  

Biological Processes

Summary
- Scaling up one station does not explain the entire Scotian Shelf since both biological and transport 
processes are playing important roles in Scotian Shelf carbon dynamics. 

- Our model helps to interpret observations and mechanistically understand the pCO2 dynamics. 

- Next steps will investigate into the more persistent spatial variability observed throughout the year.

Transport Processes

Scotian Shelf  Sea-Air CO2 Flux
(mol C m-2 yr-1)

Laruelle et al. 2014    -0.33 ± 0.25

Laruelle et al. 2015    -0.25 ± 0.08

Shadwick et al. 2011       +1.42 ± 0.28

Signorini et al. 2013        -1.10 ± 0.25

Numerical Model

- 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

Biogeochemical ROMS implementation 
for Atlantic Canada
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Fig. 1: Map of Atlantic Canada 
outlining the model domain.The red 
star indicates the location of STN 2.

Fig. 2: Timeseries of chlorophyll (mg m-3) at STN 2 (for location, see Fig. 1).Background colour is model output, 
large dots are Atlantic Zone Monitoring Program (AZMP) observations and small dots are glider observations. 

Fig. 3: Seasonal cylce of surface pCO2 
at STN 2 (location indicated by red 

star in Fig 1). Red points indicate 
observations from a CARIOCA buoy 

located at STN 2 (2009-2014) and the 
blue line indicates the model ouput at 

the same location (1999-2000). 

The Scotian Shelf is characterized by a large spring bloom that occurs rapidly 
in late-March/early-April, as noted by chlorophyll in Fig 2. The spring bloom 
is reflected by a dramatic drawdown of pCO2 (Fig 3). After the spring bloom, 
the seasonality of the pCO2 is dominated by tempeature changes.  

Recent observations from the implementation of the Dal-VOS system on the commercial 
Atlantic Condor vessel provide high resolution observations of across-shelf pCO2 (Fig. 4). The 

Condor transects reflect the seasonality observed from STN 2 (Fig 3) with a shelf-wide a dip 
in pCO2 associated with the spring bloom (Fig 4). The shelf is at times spatially 

homogeneous but tends to have higher pCO2 near the shelfbreak and lower pCO2 
nearshore. We also note events with the opposite trend (high pCO2 nearshore) which are also 

found in the model (Fig. 5). 

The high pCO2 events along the coast of 
Nova Scotia (Fig 5) are likely a result of 
coastal upwelling, bringing cooler and 

carbon-rich waters to the surface. These 
events are well documented (Petrie et al. 

1987; Shan et al. 2016) and occur throughout 
the summer months on the Scotian Shelf 

when winds are southwest. 
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Fig. 4: Top panel shows transects from the Atlantic Condor vessel (location shown in Fig 5; Feb - July 2018) and bottom panel shows modelled weekly snap-
shots along the same transect. Transects are divided by date (indicated by colour), showing how pCO2 varies across the shelf and throughout the year. 

Fig. 5: Modelled snapshots of pCO2 (left) and temperature (right) from September 24, 2000. 
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