Thinning of the cold halocline in the Beaufort Gyre
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1. Overview of the Beaufort Gyre
2. Long-term trend of the Beaufort Gyre

3. Causes of the thinning cold halocline layer in the gyre region.
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1. Beaufort Gyre
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1. Beaufort Gyre

Largest freshwater reservoir in the Arctic
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1. Beaufort Gyre

Largest freshwater reservoir in the Arctic

Freshwater content in the BGR
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1. Beaufort Gyre

Freshwater sources:
1. Pacific-origin Water
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1. Beaufort Gyre

Freshwater sources:

1. Pacific-origin Water
2. Mackenzie River runoff
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1. Beaufort Gyre
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1. Beaufort Gyre

Beaufort Gyre is potentially stabilizing in recent
years.

1. Change of the surface forcing
(Meneghello et al., 2017, 2018; Zhong et al., 2018 )

2. Eddy dissipation
(Manucharyan and Spall, 2016; Armitage et al., 2021)
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1. Beaufort Gyre
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Questions

* Whether the Beaufort Gyre is continuously stabilizing in the

recent decade?

* How does the water column respond to the changes?
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Data and Methods
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Data and Methods
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2. Long-term trend of the BG
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2. Long-term trend of the BG
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2. Long-term trend of the BG
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2. Long-term trend of the BG
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2. Long-term trend of the BG

Spatial changes

\

/\

B
—
—_—

WOODS HOLE OCEANOGRAPHIC INSTITUTION 10 May 2022 18



2. Long-term trend of the BG

Spatial changes
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2. Long-term trend of the BG

Spatial changes
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What are the main drivers of the
thinning CHL?
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3. Causes of the thinning CHL

1. Pacific-origin Water
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The PW has a similar trend shape.
The trend of PW is less in the magnitude,

particularly in the recent years.
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3. Causes of the thinning CHL

1. Pacific-origin Water

2. Local-formed water in Eastern Beaufort Sea
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3. Causes of the thinning CHL

1. Pacific-origin Water

2. Local-formed water in Eastern Beaufort Sea
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3. Causes of the thinning CHL
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3. Conclusions

* In the recent decade, the DOT and freshwater content of the BG continuously increase with
a smaller rate. Spatially, the BG is shifting to the southeast of the basin, controlled by the

change of the basin-scale atmospheric forcing.
* These long-term trends are mainly due to the thinning cold halocline layer (S=32.6-34).

» There are two main drivers of the thinning cold halocline: 1) the less input of the cold
halocline water from Pacific and Chukchi Sea; 2) More fresher water from Eastern Beaufort

Sea contributes to the basin due to the southeastward-shift BG.
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Thank you!




