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Overall Objective: Improve understanding of air-ice-ocean interactions,
with an emphasis on the role of waves, during fall ice advance

Atmospheric Objectives

1. For various ice and wave surface conditions
a) better understand air-wave and air-ice momentum transport,
b) better understand surface energy fluxes
c) improve bulk flux parameterizations
2. For conditions near an advancing ice edge (ice, edge, open water), characterize
a) lower tropospheric stability,
b) kKinematic/thermodynamic structure,
c) clouds, and
d) their impacts on surface winds & fluxes
3. How the atmospheric structure and surface fluxes interact with the ice and

ocean to bring about the observed changes in seaice




Sea State Instrument Placements
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Necessary Measurements - direct AU
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Measurements for understanding
Lower tropospheric wind, temperature, humidity, cloud profiling, photography

ondes 4X+ daily Cloud ceilometer

Oct 20, 0218 UTC
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Sea State 2015 Cruise

- Chukchi/Beaufort Sea freeze-up conditions; Oct 2 - Nov 5, 2015
- R/V Sikuliaq
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Ice Interior
(YD278-283; 288-289; 293-297; 301-303) (Oct 5-10; 15-16; 20-24; 28-30)
- > 70 km from nearest ice edge
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Ice Interior — Atmospheric Structure 0, (deg C)
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Ice Interior — Atmospheric Structure Oy (deg ©)
wind barbs « RHI>100%
BL top RHw>100%

Boundary Layer
- often well-mixed to 200-400 m

- some very shallow BL, including surface-based aoo?\
inversion Oct 19-23

- depth variability governed by variability of
flow aloft & surface flux

- LLJs observed both above & within BL

Clouds
- low, within BL 200t fL
- extend to just above BL top

1000

Height (m)

400f "

. = = - o
1200 S — '
0, (deg C) &

wind barbs- <-%Ef\\\ ¢
—

1000

Height (m)

200

2935

294 295

Year Day (2015)

302 3025 303

Year Day (2015)

303.5




Racetrack 1

Ice Edge Periods
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Ice Edqe . . 4. Ick edge
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Boundary Layer

- often well-mixed to 200 -1100+ m

- depth variability governed by variability of
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North Up ¥

Example Flux Stations

Gain
Threshold: ﬂ
Nl

Flux Station #84

Nov 2 2117 UTC

15.4 m/s /91°
B P T

Flux Station #4 Flux Station #53
Oct 31825 UTC Oct 29 0017 UTC
3.5 m/s /324° 3.6 m/s /99°
T,45=-29°C ; T,5 =-19.1°C

0.4 C T, =-16.0°C




Example Good Underway Fluxes

Frazil ice

Nilas ice Oct 8 2212 UTC

5.6 m/s /285° |EEEEE

Tals = '8.2o C

e ——— s=-6.1°C .

Oct 18 2137 UTC
10.0 m/s /16°
T,5=-9.1°C
T,=-0.2°C

Open water

Some frazil ice

Mixed water, pancake,
& frazil ice

Oct 10 2326 UTC
7 m/s /110°
T4="63°C
T,=-1.7°C

Oct 31 2251 UTC
1.8 m/s /201°
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Sea State Field Program successful in obtaining data to
address most objectives

Atmospheric data

a) covariance turbulent heat/momentum fluxes for large variety of
iIce/water conditions (973 30-min periods; 486 hours)

- understand momentum and heat transfers when (pancake) ice present
- data for significant waves limited to one case
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