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by Mark Tschudi, University of Colorado
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Ocean circulation, heat content, and sea ice distribution in summer

Dynamic height anomaly at 50dbar

(reference 800dbar) Upper ocean heat content within 20-150m

2012

BGY transport: Large

1604 1407

. 2014 -

First-year ice
can survive

BGY transport: Small




Sea 1ce motion and ocean circulation of

Background color: dynamic height at 100dar relative to 800bdar (Oceanic Beaufort Gyre)
Black vectors: average sea ice motion vectors for November — April.

Yoshizawa et al., (2015)



Proposed international Pacific Arctic
climate monitoring sections

Background color: dynamic height at 100dar relative to 800bdar from Mirai and Louis S. St-
Laurent 2008 cruises (Oceanic Beaufort Gyre)

Black vectors: average sea ice motion vectors for Nov. 2007- Apr. 2008 (Sea Ice Beaufort
Gyre)

Simbols: Mooring array in 2012-2013 (TUMSAT/KOPRI/NIPR & WHOI)



Hydrographic stations in 1990s
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Synoptic Arctic Survey HOTRAX 05’
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Figure 2: Schematic concept of a pair of one-way trans-Arctic sections in support of global ocean change
research. (The dashed line on “B” schematically shows sampling in the Russian EEZ.). The routes in
right panel gives the same coverage as those shown in the left, with the added benefit of allowing
icebreakers to return to their home port, and also data consistency checks where the two lines meet



New Arctic Ocean

05 / /
80 82 84 86 88 90 92 94 96 02 04 06 08/10 12

AOS 94 HOTRAX 05’




R
3
=

R
),

fBiR-EEXR%

N
!

N
!

-,

BETER
#50dbarm M H=F

Hd
I

=
=l

(800dbarE




# change date of image by scrolling mouse-wheel.
# zoom/move image area by mouse click (left-drag:zoom, nght-drag:move, double-click:-reset)







EEZ from World Ocean Boundary Database
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Ocean Data View
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* Blue: Sea ice thickness algorism based on
AMSR-2 and WHOI mooring data (IPS).

Krishfield et al. (2014) JGR

* Red: actual sea ice thickness from mooring
with variation of sound velocity



Temperature [deg.C]/ CP13
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Temperature [deg.C]/ CP14
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Ice Thickness Group
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Convergence of thick sea ice motion is important

Yoshizawa et al., in prep.
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e (Calculate convergence if GR is less than critical value
(-0.02) and sea ice concentration is greater than 98%.

= effective convergence for rafting: ECR

* Integrate ECR along drift track of sea ice from
November to April.



Correlation between “integrated effective convergence of sea Ice along
drift track (Nov.~Apr.)” and “sea ice concentration in the following
summer (Jun.~Sep.)”. Box shows a key area of the Northwest passage
area (70 - 74°N, 135 - 157°W).



Sea ice motion and ocean circulation of
N | Pacific Water layer

Background color: dynamic height at 100dar relative to 800bdar (Oceanic Beaufort Gyre)
Black vectors: average sea ice motion vectors for November — April.

Yoshizawa et al., (2015)
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Temperature [deg.C]/ salt pond(#2) 2015
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Development of meltpond in the
Pacific sector of the Arctic Ocean

Multi year ice

or thick first year ice (rafting/ridging)
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Sea Ice Extent [x 104 km3]
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Increasing rate of sea ice extent to total sea ice extent [%]

Black:1980s  Area/Area [%/day’

Green:2000-2006
1 Red:2007-2014
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Arctic Sea Ice Area
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Time series of temperature on the Northwindridge

Heat release “event”.

Depth [m]

Oceanic heat
release “events”
(2007, 2008)

g

7995 20000 2005 2010
Time [yr] 36



Depth [m]

Depth [m]

80

100

120

Changes in temperature along 150W S

Depth [m]

100

Ocean Data View

P dZ ™ 76°N 78°N 80°N

~
g
s
Q
2 9 2
Q
2
1 o
72°N 74°N 76°N 78°N 80°N 7ZN 74N 7N 7o o



Short time scale sea ice motion and vertical mixing (2014 field experiment)
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Sea ice speed and Frequency of the case satisfying Ri <0.25 (5-30m)

Ice speed [cm/s]
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When sea ice
speed is greater
than 20cm/s,
strong vertical
mixing occurred.

The former study
by Kawashima
(2013) was
meaningful.



