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Southern Ocean Cart and Climate Observator

CO2
Iron and limit Southern Ocean phytoplankton Alleviate iron limitation: Eddies with large vertical transport om H
gy (proslielom). Seasel iosllicalions el wie supply iron to the upper-ocean at critical timescales that match Phytoplankton e
and solar radiation strongly impact vertical ocean *" Bloom

structure modulating light and iron availability. Yet, phytoplankton growth rates (Mahadevan and Tandon, 2006)

observations show high intra-seasonal and spatial Alleviate light limitation: Eddies stratify the upper-ocean by
variability unresolved by the seasonal cycle. tipping light water over denser water (Mahadevan et al., 2012).

Understanding the drivers of this variability is critical Stratification allows phytoplankton to stay in the surface lit layers.

In our understanding of climate sensitivities in

biological production and carbon export.

What mechanisms alleviate these limitations and

explain observed variability? Alleviate iron limitation: Storms supply biology with wind-induced
iron injections through deepened mixing.

Increase light limitation: Storms mix biology out of the euphotic
zone (abundant light layer).
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0.25 atm. carbon (CO,) which is exported via biological fallout from the
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Fig. 1 The response of phytoplankton biomass to the underlying physics.
Light green highlights regions with high chlorophyll-a (a proxy for HYPOTH ES I S

phytoplankton biomass) that are unresolved by the seasonal cycle.

Energetic circulation and storms impact
2 vertical mixing and stratification of the
+/-10Wm upper ocean, interacting with biological
production on Intra-seasonal scales.
This In turn effects the seasonal cycle of
biological production and carbon export.

To explore the various scales of physical supply mechanisms we developed a
hierarchy of configurations from large-scale to eddy resolving [mesoscale to
sub-mesoscale]. Modelling system: NEMO3.4 coupled to biogeochemical
model PISCES. The reference configuration is a re-entry zonal channel model
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Sensitivity test

Fig. 4. Numerical strategy: hierarchy of increasing model resolution, red cross to show completed

runs. Blue bars represents simulations that will incorporate storm forcing. Fig 5: Reference configuration setup of Abernathey et al,2011

The addition of storms: to simulate a passing storm we
will make use of the Rankin radial flow vortex model.

Here we provide some preliminary results from Simulated deep mixed layers are typically associated Vmax g
completed model runs. Fig 6 demonstrates the with enhanced concentrations of dissolved iron in the * changes
effect of increasing the model horizontal resolution surface waters, Fig 7. Deep winter mixing in the ocean ~2 days
from large-scale (dx=100km) to eddy resolving accesses a reservoir of iron which has not been i /
(mesoscale, dx=20km). Increased variability in flow. consumed by biology and is entrained into upper ocean. i i o
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Fig 6: Comparison between the August monthly mean SST's for the Fig 7: August monthly mean for dx=20km run, yr =190, MLD (right), surface _ _ _ _ _
190t year of the dx=100km (left) and dx=20km (right) runs. dissolved iron (left). Fig 9: 3D representation of final model configuration. Instantaneous buoyancy (box),

sections of zonal velocity and vertical mixing intensity and wind stress vectors in grey.
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