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Climate change: Reduction in ice extent and volume
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Changes in Freshwater runoff in the Arctic
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Changes in Freshwater runoff in the GSL
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Two downscaling methods

Downscaling: method for obtaining high-resolution climate or
climate change information from relatively coarse-resolution global
climate models (GCMs).

Statistical downscaling:

e use statistical relationships between observed small-scale
variables and larger scale GCM variables
e requires low human, financial and computing resources

Dynamical downscaling:

e use a regional climate model driven by boundary conditions from
a GCM model
e requires high human, financial and computing resources




The Beaufort Sea case

PP on most shelves is
nutrient limited due to the
strong stratification

eConsidering the
Increasing freshwater flux,
will nutrient supply to the
mixed layer increase, and
will that increase be
enough to sustain a large
Increase in PP (e.g. Arrigo
et al. 2008)?

Panarctic distribution of total primary production
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The coupled model
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Simulated seasonal cycle (1987)
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Historical data and CGCM2 projections
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Changes in forcing between each period
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Freshwater flux
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Future scenarios
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Future scenarios
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Summary for Beaufort Sea

Results of 1D modelling study suggest that:

@ Relative importance of the spring bloom decreases
while the importance of the subsurface bloom

Increases

@ the increase in In situ primary and export production
In the Beaufort Sea, and potentially in other areas as
well, will be moderate due to the strong stratification

See Lavoie et al. (2010)



The Gulf of St. Lawrence case
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Horizontal circulation
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Horizontal circulation
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Nutrient pump
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Light attenuation function of freshwater

Annual mean depth-averaged (0-10m)
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Simulated Chl a and ice concentration
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The coupled model (GSBM-GSS4): NPZD, O,, and pH modules
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GSS4 and NEMO domain
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DFO - Climate Change Science Initiative (CCSI)

A regional atmosphere-ocean climate downscaling system
for the Gulf of St. Lawrence, Scotian Shelf and Gulf of Maine

CCSI Thematic area: Predictions and Scenarios

DFO regions: Maritimes, Gulf and Quebec
Institutions: BI1O, GFC and IML

Participants: J. Chasse (GFC), W. Perrie (BIO),
Main collaborators: Z. Long (BIO), D. Brickman (BIO),

L. Guo (BIO), A. Drozdowski,
J. Loder (BIO), Cody Sipkema (BIO)
D. Lavoie (IML), M. Starr (IML)




Estimation and Prediction of Fresh Water Runoff Based on Atmospheric
Data
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How will PP change in the St. Lawrence system?

*\We don’t know yet ...

sEffect of an increase in FW:
eDecreases pumping at the head of the channel
sIncreases estuarine circulation and entrainment

sLess nutrients but carried further away where light is
available

«Shift towards flagellates?

e and vice versa



Effect of river regulation
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More answers, or questions, coming this
year ...



