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Geostrophic current (in situ obs) Lots of BG... lots of physics...
(2008-2011)
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Geostrophic current (in situ obs)
(2008-2011)
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Geostrophic current (in situ obs)

(2008 2011 )
' i, RS L) E
76°'N ,“ - . ¢ B \\
7N 1 . I / i
\ \ 7 ” "r\ll\‘\/
20cmls |- - p 4
o e 2y - i & /\
Alaska Dynamic
height
W (rel. to 400 m)
°\\

Beaufort Gyre “spin up”

DBO mtg
Jan 23, 2020

Side view:

Oif) Ugk

1

1

welllng down

wellmg
welling



NMichaell Steele DBO mtg
AIR - SEA -ICE Bﬁziéiﬁfg??/viiﬂfﬁét/oﬁm B e a u fo rt Gy re (IS p i n u p” Jan 23, 2020

Geostrophic current (in situ obs)
(2008 2011)

Side view:
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SSH (cm)

Isohaline depth (m)

Beaufort Gyre “spin up”
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Beaufort Gyre “spin up”
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Actually: “The Beaufort Gyre intensification & stabilization...”
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Zhong et al. (GRL, 2019)



N Michaell Steele DBO mtg
e | oivorsity of Washington S p | n-u p | s e p iS 0 d " C Jan 23, 2020

(cm/s)
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2007/2008: Step increase

Zhong et al. (GRL, 2019)
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Summer 2007: Impulse function

Early ice loss (low concentration, then retreat)
-> |ots of freshwater collection

Zhong et al. (GRL, 2019)
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0-100 m depth
Ocean current speed (cm s™')
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Beaufort Gyre “spin down?” e
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Zahn et al. (JGR-Atmos, 2018)
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ice-ocean friction, eddies, ... wind?

b) . Winter 2017 buoy drifts

Cyclonic!

L

543 310123 43 Moore et al. (GRL, 2018)

Frequency change (cyclones/decade)

Zahn et al. (JGR-Atmos, 2018) Beaufort High weakening?
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Influence on deep convection
in the Labrador Sea
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Jiaxu Zhang, Wilbert Weijer, Michael Steele, Wei Cheng,
Tarun Verma (in prep, 2020)
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Influence on upwelling nutrients?
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Zhang et al. (GRL, 2020)

1992-2018

\__/
% R Jinlun’s BIOMAS model

(Sea ice / ocean / bio)

* Atmos forcing: NOAA's CFS

* Resol: 4-10 km, 5 m upper

Beaufort Sea:

The BG...

Chukchi Sea:

It’s complicated!
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1992-2018 N

Jinlun’s BIOMAS model

(Sea ice / ocean / bio)

Beaufort Sea:

The BG...

Chukchi Sea:
It’s complicated!

Downwelling at N. Chukchi shelf break: hmmmm....
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Jinlun’s BIOMAS model

(Sea ice / ocean / bio)

Beaufort Sea:

The BG...

Chukchi Sea:
It’s complicated!
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Zhang et al. (GRL, 2020)
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cm/day cm/day
Beaufort Sea: Beaufort Sea:
The BG... Spin up
Chukchi Sea: Chukchi Sea:

It’s complicated! Not a huge signal
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Beaufort Sea: Beaufort Sea: Beaufort Sea:
The BG... Spin up Spin down
Chukchi Sea: Chukchi Sea: Chukchi Sea:

It’s complicated! Not a huge signal Hmmm....
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Bio time series ~ BG physics spin up/down time series
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What controls the bio?

Domain-mean bio controlled by:

* BG spin up/down
* Shelf conditions
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High/low bio < strong/weak BG
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= S et Oth er Stuﬂ:

Modeling melt ponds: (zhang et al., JGR 2018)
* Declining total area, but no A per area of ice

Sea ice seasonality: (steele et al., NSIDC 2019)
* Public data set on the timing of N. Hemisph.
melt, retreat, freeze, advance, etc.

doi: https://doi.org/10.5067/KINANQKEZI4T

Thank you



AIR

Michael Steele
Polar Science Center / APL

- sea . 1ce University of Washington

extra

DBO mtg
Jan 23, 2020




Michael Steele
Polar Science Center / APL
AIR - sEA . 1cE University of Washington

Thank you
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RSE=0.97, P<0.05 -

Energy input (mw/m?)

Wind/ice energy input = surface stress * surface currents

2007:
Early ice change (low concentration, retreat) -> lots of energy input

Zhong et al. (GRL, 2019)



