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Key ideas

1. We can recover estimates of ice-
ocean drag from moorings

2. lce draft bursts allow ice geometry
characterization for use In
parameterizations

3. Ditferences in the upper-ocean
momentum match differences In
surface stress

Study description

The Stratified Ocean Dynamics of the Arctic
(SODA) program took place in the Beaufort
Sea, including 3 moorings deployed for a
year from Sept. 2018 to Sept. 2019.
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Effective surface stress input

T|me-|nt§grate§| stress Changes in effective stress

are driven by both the
iIndividual atmosphere and
ice stresses and sea ice
concentration (A):

SODA-C |

SODA-B
T, = (1—-A)t,, + ATty

Differences in upper-ocean
momentum across
moorings matches with
differences in effective
surface stress input

SODA-A
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lce-ocean stress: T3, = p,, C,, (U; — uy,)|u; — uy,

Atmosphere-ocean stress: Tao = PaCaoU10lU10]
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lce-ocean drag parameterization

Drag Coeff|C|e“t Tsamados et. al. (2014),

N X Lu ot. a| 2011 and Lu et. .al. (2011)
S 121 * Lo Teamadosetal, 2014]]  parameterize the ice-ocean
© B : .. o5 1 drag coefficient, C,,, in
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Methods

lce Geometry

« Burst altimetry data from Signature-500 ADCPs
(1024 s @ 2Hz collected every 2 hours) allows for
identification and assessment of ice keels and leads

« SAR imagery provides additional context
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17260 total identified ice keels across
10114 in-ice bursts for all moorings

512 1024
Sample time [s]

2 10°
- Bursts give temporal o
variation in keel height & & | |
spacing, and can be used = M
to derive additional _210'2 A/M :
geometric properties = |
o

Olct Jén Abr JLJI Oct
lce-ocean momentum transfer

Ice momentum equation:  p. h; %4_ qul.] =T, +T,;+V 0o

Ocean-ice stress:  t,; = p,,C,e? (u,, —u;)|u,, — u;]

« We estimate the ice-ocean drag coefficient by inverting ice
momentum in terms of the ocean-ice stress

« Thisis only valid if internal ice stresses are negligible,
which we assume occurs for a high enough ice/wind
speed ratio

« Results are sensitive to the inclusion of water velocity u,,

Toi — pihi(fXu;)

lce-ocean drag coefficient: C. =
v Pw (uw o ui)z
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