| Background
- The islands of the Canadian Arctic Archipelago (CAA) is the
3'd largest ice covered area in the world, after Antarctica
and Greenland?.
- It has been found that changes in ocean temperature affect
marine terminating glaciers in Greenland?.
- Studies have shown that Irminger Water (IW) can be
' found off the coast of Greenland? and that this influx of
modified IW has impacted the retreat of glaciers in
southern Greenland?4.
- The addition of fresh water to the surrounding bodies
of water has the potential to form a positive feedback
~ loop?.
- Here, the possibility of warm water entering Baffin Bay
and the CAA Is examined.
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Figure 1: A schematic of the positive feedback loop that could affect
marine terminating glaciers in the CAA. Image modified from Castro de
la Guardia et al®.
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Area of Interest

- The area of interest is the Canadian Arctic
Archipelago, particularly in Baffin Bay.
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Modified Atlantic water that forms in the Irminger Sea is
known as Irminger Water.

- IW flows south around Greenland by the East Greenland
Current (EGC). This moves the IW towards the North
Atlantic.

As the IW flows toward Cape Farewell, it joins the West
Greenland Current (WGC). The WGC flows north, moving
the IW towards Davis Strait and Baffin Bay.

Water in Baffin Bay is driven south by the Baffin Island
Current (BIC).
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Observation Analysis
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Two different sets of data were analyzed:
- Marine Environmental Data Service (MEDS)
- International Council for the Exploration of the Seas

(ICES).
- The observations were filtered and the IW isolated.
- T21°C,$234.1
- The locations of where the profiles were collected was
plotted to visualize where the IW was located, as well as
the depth.
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at the corresponding depth.

Figure 3: Observational data locations for 100-125m, 225-250m, 350-375m
and 475-500m. Surface waters are not analyzed because the temperature
could be affected by solar heating. Blue colors are earlier decades, reds are
more recent. The left column is the unfiltered observations, showing the
location of all data that was analyzed. The right column is the IW locations
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Model Details and Analysis

- The model was the Arctic and Northern Hemisphere
Atlantic (ANHA) configuration .
- Based off of the widely used Nucleus for European
Modelling of the Ocean (NEMO), version 3.4.
- ANHAA4 has a 1/4° resolution.
- Approximately 5.8 km near the virtual pole and 27.9

km at the equator.

-  ANHAA4 has 50 vertical levels

- Thickness varies from
1m to 458m as depth

Increases

- The open boundaries are

Bering Strait and at 20°S.

Two analyses were used
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Figure 5: A comparison between the observed and modelled volume and freshwater
flux for Davis Strait. The correlation is high, indicating that the two data types can be
compared. Observations from Curry et al>.
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Figure 6: The volume of Irminger Water in Baffin Bay.

) The volume of IW was calculated by vertical integration through the water column, so
the volume is from the surface to the ocean floor. Units are km3. Approximately 50
km?3 of IW can be seen at the entrance to Nares Strait in 2013.
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Figure 4: The ANHA4 domain.
The colorbar indicates the resolution of
the model in kilometers. The grid
shown shows 1/10™ of the grid cells.
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Figure 7: The volume of the passive tracer in Baffin Bay.
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Discussion and Conclusions

-  Observations
- It is possible to see how the location of the IW has
changed over the past 100 years.
- Early 1900s: the IW Is concentrated at the southern
end of the Bay.
- Mid-1900s: IW can be seen well into Baffin Bay.
- Late 1900/2000s: IW can be seen in Nares Strait.
The water penetration increases with depth.
- The Irminger Water could come into contact with
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aciers on the islands of the Archipelago or mix to
nange the properties of the water that does.

as time progresses.
The volume at a given location fluctuates,
though remaining reasonably consistent once
IW is present, and the IW penetrates farther with
time.

R & Water Volume
- Allows us to see how much water is in the area
over the entire depth range.
- The volume and location of the Irminger Water changes
- The currents in the Bay are visible with the changesin |

water volume.
- IW can first be seen following the WGC.

X . - The BIC is visible In later years .
- Passive tracers
- Acting as a dye, we are able to track where the

water iIs coming from, not just the water properties.
- Waterthat has T 2 0°C and S = 34.1 that passes
through Davis Strait.

- It can be seen that the IW has moved into and
throughout Baffin Bay, entering Nares Strait and other
passages in the CAA, such as Parry Channel.

- The volume of the passive tracer has the general trend
of increasing through time.

- The volume in Nares Strait is more variable.

- Conclusions

- Irminger Water can be found well into Baffin Bay
and beginning to enter the CAA from observational
data and numerical models.

- The volume of IW is variable, indicating that water

movement could influence its impact.

~———
— gy -

=T . &

L
Nl .

Recommended Further Research
More analysis of the passage of the Irminger Water is
needed, as well as an examination of the melting rates of
@Iaciers In the CAA and the relationship with the Irminger Watery
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- The data was isolated using the same criteria as the

observations.
- T21°C, S 2 34.1
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A passive tracer acts as a “dye” that flows with a particular water mass. It allows us
to track where the water is going/coming from. This passive tracer, which started in
2004, flows with water thathasa T 2 0°C and S = 34.1. The units of the volume are
kms3.

The bottom two plots show the accumulation of the passive tracer in Parry Channel
(left) and Nares Strait (right), in km?3.
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