“Lalhoun

Institutional Archive of the Naval Pastgraduate School

Calhoun: The NPS Institutional Archive
DSpace Repository

Faculty and Researchers Faculty and Researchers' Publications

2013-09

Quantifying the Role of Atmospheric Forcing
In Ice Edge Retreat and Advance Including
Wind-Wave Coupling

Guest, Peter S.; Fairall, Christopher W.; Persson, P. Ola G.

http://hdl.handle.net/10945/68955

This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.

Downloaded from NPS Archive: Calhoun

Calhoun is the Maval Postgraduate School's public access digital repository for

‘: DUDLEY research materials and institutional publications created by the NPS community.
lﬂ“‘ Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first

m“ KNOX appointed — and published — scholarly author,

LIBRARY Dudley Knox Library / Maval Postgraduate School
411 Dyer Road / 1 University Circle
Monterey, California USA 93943

hitp://www.nps.edu/library



DISTRIBUTION STATEMENT A. Approved for public release, distribution is unlimited.

Office of Naval Research (ONR), Arctic and Global Prediction Program
Department Research Initiative (DRI),
Sea State and Boundary Layer Physics of the Emerging Arctic Ocean

FY 2013 Annual Report

Quantifying the Role of Atmospheric Forcing in Ice Edge Retreat and
Advance Including Wind-Wave Coupling

Peter S. Guest (NPS Technical Contact)
Naval Postgraduate School
589 Dyer Rd, Root Hall, Rm 254
Monterey, CA 93943-5114
831-595-8253, pguest@nps.edu

Christopher W. Fairall (NOAA Technical Contact)
National Oceanic and Atmospheric Administration (NOAA)
NOAA/ESRL, R/PSD3
325 Broadway
Boulder, CO 80303-3337
303-497-6978, chris.fairall@noaa.gov

P. Ola G. Persson,

University of Colorado, Cooperative Institute for Research in Environmental Sciences (CIRES)

NOAA/ESRL, R/PSD3
325 Broadway
Boulder, CO 80305-3337
303-497-5078, opersson@cires.colorado.edu

Award Numbers: N0001413WX20830 (Guest)

NO00014131P20046 (Fairall, Persson)
http://www.apl.washington.edu/project/project.php?id=arctic_sea_state

LONG-TERM GOALS

1. Representing surface fluxes and ocean waves in coupled models in the Beaufort and Chukchi

Seas.
2. Understand the physics of heat and mass transfer from the ocean to the atmosphere.

3. Improve forecasting of waves on the open ocean and in the marginal ice zone.
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OBJECTIVES
1. Quantifying the open-ocean fluxes of momentum, sensible and latent heat, shortwave
radiation, and longwave radiation in the Chukchi and Beaufort Seas.

2. Quantifying atmospheric and oceanic characteristics strongly linked to these fluxes, such as
ocean wave characteristics and surface-layer temperature, atmospheric kinetic and
thermodynamic profiles, atmospheric cloudiness and basic meteorological parameters.

3. Improving and verifying model parameterizations of turbulent momentum and heat fluxes plus
radiative fluxes in the Beaufort and Chukchi Seas

4. Quantifying temporal and spatial variability in surface forcing

5. Providing “ground truth”
APPROACH
Our approach will be to perform the following measurements during a cruise in 2015.

Table 1. Shipboard Measurements

Category — Parameters Measured
Sensors

Surface Meteorology — Wind Vector, Air Temperature, Air Humidity, Air Pressure, Precipitation
Propeller Anemometer, Aspirated and Shielded Thermistor/Humidity probes, Barometer, Tipping
Bucket and Tympani Rain Sensor

Eddy Correlation Fluxes and Spectra — Wind Stress, Sensible + Latent (Moisture) Heat Flux, CO, Flux
Sonic Anemometer, Thermistor, LICOR (Humidity, CO,)

Sky Radiation — Downwelling and Upwelling Solar and Longwave Radiation, Sky Temperature f(band)
Pyranometer, pyrgeometer, narrow band IR radiometer, microwave radiometer,

Surface Temperature — Ocean surface temperature, ice surface temperature
IR Narrow Band Radiometer, Dragged Thermistor, Ship intake, Manual Bucket

Tropospheric Profiles, 4/day — Pressure, Temperature, Humidity, Wind Vector
Rawinsonde (Weather Balloon)

Low-Level Profiles, Pressure, Temperature, Humidity
Rawinsonde (Kite)

Wave Characteristics, Wind wave and swell heights lengths, periods and surface wave 2-D spectra
Multibeam laser altimeters, fast pressure sensors

Cloud characteristics — cloud cover, cloud base height, water phase
Ceilometer, W-band cloud radar

Continuous wind vector profiles - low level wind field
449 MHz wind profiler

Observations, Upwind ice types and concentration, cloud type and coverage, sea state, visibility, weather
Human eye, visible and IR photography, range finders




WORK COMPLETED

FY 2103 was a spin-up planning year. The PIs attended planning meetings with other investigators
and amongst themselves. The PIs contributed to the preparation of the Sea State DRI Science plan.

RESULTS

At this point only planning has been performed and the PIs have not achieved any scientific results
based on work performed with this funding.

IMPACT/APPLICATIONS

The main impact in FY2013 was the planning and preparation of a Science Plan.

RELATED PROJECTS

None
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