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ONR Arctic Research – Past and Present

•

 
Prior to 1993
‐

 

Robust research program (about $15M/year 6.1; 

 
>$30M/yr 6.2) 
‐

 

Aggressive field studies ‐

 

ice acoustics; lead 

 
structure; sea ice EM scattering

•

 
1993‐present
‐

 

Cold war ends, Arctic declines as a Naval priority, 

 
formal Arctic research program ends in 2003.

Despite shifts in Navy priorities ‐

 

the scientists trained , the observational technology 

 
developed, and the data collected formed critical basis for recognizing Arctic change.

‐

 

Small ONR program (about $ 1M/year) toward improved Arctic system modeling,  
Beaufort Sea ocean observations, impacts of warming on shoreline retreat.

• Areas of Interest
‐

 

Address changes affecting Navy strategic investments
‐

 

Assure tactical competence as the Arctic evolves
‐

 

Hardened technology for year‐round Arctic observations

• Working with Oceanographer of the Navy – future direction
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Last Bullet – Oceanographer of the Navy briefed the Chief of Naval Operations on the Arctic challenge facing the US Navy – strategic investments to enable Naval capability in the Arctic.  As a result of the CNO Executive Board, the Navy is establishing “Task Force Climate Change” (TFCC) to develop a comprehensive, science based and fiscally realistic approach to guide Navy’s future public strategic and policy discussions.  TFCC will focus initially on Arctic issues with a charter to expand its scope towards further climate change impacts on Navy installations, acquisition, public relations and interagency cooperation. 



National Oceanographic 
Partnership Program (NOPP)

• Collaboration of federal agencies to provide leadership and 
coordination of national oceanographic research and education 
initiatives. 

• Facilitates interactions among federal agencies, academia and 
industry

• Increases visibility for ocean issues on the national agenda
• Achieves a higher level of coordinated effort across the broad 

oceanographic community 

1) Achieve and sustain an Integrated Ocean Observing System 
(IOOS);

2) Promote lifelong ocean education;
3) Modernize ocean infrastructure and enhance technology 

development; and
4) Foster interagency partnerships to increase and apply 

scientific knowledge.



Ongoing Arctic EffortsOngoing Arctic Efforts
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Weingartner et al., NOPP

RADM RADM NevinNevin Carr, Chief of Naval Research, and RDML David Titley, OceanograCarr, Chief of Naval Research, and RDML David Titley, Oceanographer pher 
of the Navy, will visit USCGC Healy in the Beaufort Sea in July of the Navy, will visit USCGC Healy in the Beaufort Sea in July 20092009



Ongoing Arctic Efforts
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A comprehensive modeling approach towards 
understanding and prediction of the Alaskan coastal 
system response to changes in an ice-diminished Arctic
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Maslowski et al., NOPP
• Explore sea ice, ocean and 

atmosphere feedback 
processes

• Quantify impacts of oceanic and 
atmospheric forcing on regional 
sea ice variability

• Determine effects of changing 
sea ice, ocean and atmospheric 
dynamics on the Alaskan 
coastal ecosystem 

• Establish numerical 
requirements for optimal 
hindcast and prediction of 
Alaskan coastal system 
environmental conditions

September 2002 temperature (oC) and velocity 
anomalies (cm/s) at depth 5-10 m

Coupled high resolution atmosphere (Polar WRF), ocean (POP), ice modeling (LANL/CICE)
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New sea ice model (LANL/CICE) at 9-km grid:

   - energy-conserving thermodynamics with: 5 categories, 4 layers 	per category, snow layer, nonlinear T, S profiles

   - EVP dynamics

   - 2-D remapping scheme for horizontal ice transport

   - 1-D remapping scheme for updating the thickness distribution



Operational Navy Efforts

• National Ice Center
– Interagency Ice Expertise
– Continuing support to National and             

International interests at the poles
– USN, USCG, CIS

• Arctic Submarine Lab
– Submarine Force Arctic issues
– Spring 2009 Ice Camp

– ONR sponsored
• SSXCTD Testing
• Ocean pH Measurements



Harsh under ‘normal’ conditions

15 May 09 CNO BRIEFING COVERED15 May 09 CNO BRIEFING COVERED
What We Know:What We Know:
••Environment, Resources, Bathymetry, Transportation Environment, Resources, Bathymetry, Transportation 
Common Operational ChallengesCommon Operational Challenges
••Communications, Navigation, Logistics, EnvironmentCommunications, Navigation, Logistics, Environment
Capabilities and LimitationsCapabilities and Limitations
••Ships, Submarines, AircraftShips, Submarines, Aircraft
Sensing and PredictionSensing and Prediction
Who Else Operates in the ArcticWho Else Operates in the Arctic
NSPDNSPD--66 Arctic Region Policy66 Arctic Region Policy
Maritime PolicyMaritime Policy
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Extreme Temperatures (32 degrees F highs in the summer to -40 degrees F and colder in the winter) and sudden onset of high wind and storms.

Driving winds make wind chill temperatures very difficult to operate equipment and deadly for personnel working topside.

Superstructure icing on surface vessels degrades radar, comms, and ELINT.  It is also a topside personnel hazard.

Constant darkness in winter.

Ice is dynamic. Two knots of wind sets the ice pack in motion – classically 30 degrees to the right of the wind (CORIOLIS effect). The ice edge has been observed to move as much as 40-50 miles in 24 hours.  First year ice is more easily set adrift, rafted unto other ice flows and generally more hazardous because it less detectable.

Seas in the Arctic are generally not that large due to limited fetch but getting to the Bering Strait and Fram Strait can be very dangerous for the most seasoned mariner.



Picture in upper right: ARCTIC OCEAN (June 12, 2007) - Personnel Specialist 3rd Class Wilbert E. Pacheco, a Sailor assigned to guided-missile cruiser USS Normandy (CG 60), stands a low visibility lookout on the forecastle in the Arctic Ocean. Pacheco was calling in the location of ice sheets floating in the path of Normandy. Pacheco and other low visibility watch standers played a key role for Normandy making a safe passage through miles of ice sheets. U.S. Navy Photo By Mass Communication Specialist 3rd Class Vincent J. Street (RELEASED)



Arctic Brief to CNO

• A challenge, not a crisis
• It’s all about the timing

– September ‘ice free’ conditions probable 25-30 
years from now.

– Confidence factor of 2 (on a scale of 1-10) 

Recommendations:
• Task Force Climate Change
• Strategic Partnerships
• Continue to Support UNCLOS
• Reestablish Arctic Expertise
• Invest to Better Understand 
Arctic Change Timing 



Questions?
CNO at ICEX09 Ice Camp, Mar 09CNO at ICEX09 Ice Camp, Mar 09
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