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University of Alaskaõs Arctic Domain Awareness Center...

ADAC Update 15 Feb 2019

ÅòOperator driven researchó to support the Arctic maritime mission of the U.S. Coast Guard...

Å ...and other U.S. federal maritime security and safety activities

Å ...and to support the public good.

Meet our customers

Courtesy Defense news.com

Courtesy NASA.gov

Courtesy The Arctic Institute

Courtesy The Alaska Eskimo Whaling Commission
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Advancing Arctic Domain Awarenessé
In Support of the Arctic Operator

Å It begins with:  òWhat keeps the 

Commanders up at night?ó

Å The Arcticéimpacts of time and 

distance!

Å Few resourcesésmart investments!

Å Information and awareness to 

support and potentiallyédrive 

operations.

Å Solutions need to be reliable, 

reduce risk and increase decision 

precision.

ADAC Update 15 Feb 2019
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University of Alaskaõs Arctic Domain Awareness Center
ADAC is hosted by the University of Alaska,with work conducted at UA campuses in Anchorage and Fairbankséand conducts 

research across a growing network of academic and industry partners.

Vision: The U.S. Department of Homeland Security Center of Excellence (DHS), providing networked and mission-focused support 

to the U.S. Coast Guard Operator in the High North. 

Mission: To develop and transition technology solutions, innovative products and educational programs to improve situational 

awareness and crisis response capabilities related to maritime challenges posed by the dynamic Arctic environment.

Strategy: Advance knowledge in relevant science and technology through conducting research and development in close 

collaboration with mission agenciesõ end users. 

The Center also develops future leaders for the DHS enterprise through structured education programs.

ADACõs principal customer: U.S. Coast Guardéin support of their Arctic search & rescue, disaster response, law enforcement and 

assistance missions.

ADAC works with an array of International, federal, state, local, tribal, industry and academic partners to advance domain 

awareness of the Arctic region.
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ADACõs strategic approach  S&T, Convene and Educate

1. Lead Arctic focused 
Science and 
technology research

2. Convening experts via 
Arctic focused 
workshops to create 
new understandings 
and solve problems

3. Conduct a educational 
Programs

ADAC Update 15 Feb 2019
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Thinking about òneeded capabilitiesó for the Arcticé

Whatõs needed?

Å Increased Domain Awareness across the Arctic.

Å Improved ability to operate and communicate (and technologies 

that reduce risks to the operator).

Å Smart infrastructure investments to enable òright sizedó security 

presence to serve and protectéand secure U.S. Sovereign territory.

Å Presence and ability to patrol and enforce U.S. laws across the U.S. 

Extended Economic Zone.

Å Ability to know the hazards beneath the waves as marine traffic 

increases.

Å Ability to protect ports and infrastructure investments in light of 

physical/environmental changes.

Å Improved ability to respond to search and rescue, humanitarian 

assistance and disaster responseéfrom small to large scale.
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How can researchers best help the Arctic 
operator?

Understandéitõs about increasing mission 

success and reducing operator risk.

Let operators drive.

Listen and apply.

Partner and collaborate.

Seek a balanced research portfolio.

Think in both near and long term.

Integrate human factors and social science into 

S&T.

Seek to adapt to the Arctic that is presenting itself.

Deliver and transition.

ADAC Update 15 Feb 2019

http://www.green4sea.com/wp-content/uploads/2016/02/Arctic -shipping.jpg

A polar low northeast of Scandinavia in the Barents Sea.  Credit: Erik Kolstad/ flickr

Lǘ ƛǎ ƳǳŎƘ ƳƻǊŜ ǘƘŀƴ ŀ ƴŜǿ ŀƴŘκƻǊ ōŜǘǘŜǊ ǿƛŘƎŜǘΧ
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ADAC Organization and
òweb of control and coordinationó

ADAC Leadership Team Composition:

Å Principal Investigator.  Dr. Doug Causey, UAA

Å Research Director.  Dr Larry Hinzman, UAF

Å Executive Director. Maj Gen (Ret) Randy òChurch Kee,  UAA

Å Finance Director.   Prof Heather Paulsen, UAA

Å Project Manager.  Prof LuAnn Piccard, UAA

Å Education and Administration Manager.  Ms. ElleeMathews, UAA

ADACõs Executive Counselors. U.S and Canadian Leaders from: 

Å Research.

Å Academics.

Å Government.

Å Industry.

ADAC Update 15 Feb 2019
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ADAC Update 15 Feb 2019

ADACõs Executive CounselorsñThe 

Centerõs Board of Advisors 

ÅThe ADAC Executive Counselors 

advise ADAC leadership on overall 

strategy for the Center efforts, 

connected ADAC to greater research 

collaboration and provide advice for 

individual Center projects.  

Tom Barrett, VADM (Ret),USCG, President, Alyeska Corporation, Anchorage Alaska.  Admiral Barrett is a former USCG Vice Commandant and USCG 

District 17 Commander.

Paul Hubbard, PhD, Director General, Director General at Defence Research and Development Canadaõs Centre for Security Science (DRDC CSS) in 

Ottawa Canada Department of National Defense, Ottawa Canada.

John Farrell, PhD, Executive Director, U.S. Arctic Research Commission, Washington D.C.

Heather Quilenderino, PhD,CDR, USN, Director, U.S. National Ice Center, Suitland Maryland.

Mike Faust, (Ret), Former Vice President of Exploration, Conoco-Phillips Corporation, Anchorage Alaska.

Tom Case, Lt Gen, USAF (Ret), Chancellor Emeritus, UAA, Anchorage, Alaska.

Roberta Quintavell, President & CEO, Sitnasuak Native Corporation, Nome, Alaska,
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ADACõs Research Networkéof both current and completed 
investigationsécontribute to building bridges and partnerships!

ÅADACõs Research Network has been 

crucial in helping the Center advance in 

Building Agency Partnerships 

ADAC Update 15 Feb 2019
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Presenting to the community of Arctic and Maritime Research

ÅADAC Leadership and research investigators presented and or 

participated in a large number of notable Arctic and/or 

Maritime Research or operator forums to advance Safety and 

Security.
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ADACõs òArctic Environmental 
Securityó Course (BIOL 490/690)

Experimental course co-instructed by ADAC Principal 

Investigator and Executive Director at UAA Spring 

Semester 2018 and 2019

Topics include:

Å Ecological Dynamics. 

Å Social Resilience.

Å Subsistence and Food Security.

Å Environmental Conservation.

Å Regional and National Security.

Å 25 Students.

Å Seminar style.

Å On-line participation, including guest lectures.

ADAC Update 15 Feb 2019
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The MissionéProsecuting 
Research

Å ADAC has a comprehensive approach to conducting 

research, 

Å Led by project teams executing DHS S&T OUP 

Approved Workplans.

Å Guided by Center leadership.

Å Communicated with the community of key 

stakeholders across the U.S. and 

CanadaéFederal, State, Local, Tribal, Academic 

and Industry.

Å Advised by the Centerõs Executive Counselors.

Å Driven by Project Champions at HQ USCG.

Å Administered by DHS S&T OUP. 

ADAC Update 15 Feb 2019
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(Some) of the Challenges faced by the maritime operator

ADAC Update 15 Feb 2019

ÅWeather
Å Illumination 
Å Distances
Å Sea ice (its more complicated 

than one may think) 
Å Logistics
Å Infrastructure
Å Communications
Å.ŀǘƘȅƳŜǘǊȅ όǿƘŀǘΩǎ ōŜƭƻǿ ǘƘŜ 

waves?)

Helping the operator...means improving 
the...
Å Ability to locate people who need 

help
Å Ability to locating people who are 

doing illegal activities
Å Ability to suitably respond to disasters
Å Ability to identify threats and risks to 

our interests

Å In sum...an ability to respond

!ŎŎƻǊŘƛƴƎƭȅΦΦΦ!5!/Ωǎ aƛǎǎƛƻƴ Ґ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƘŜƭǇ
Å S&T Solutions
Å Knowledge Products
Å Convening experts to study, discern and propose
Å Education Programs

Strengthening partnerships...
Research in support of ops
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Addressing problems...increasing forecasts of sea ice and queuing 
bathymetry surveys...to improve safety of Arctic shipping
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ÅCrisis Response Sea-Ice and Weather Forecasting tools

ÅHigh-resolution Ice-Ocean Modeling and Assimilation System (HIOMAS)

ÅArctic Oil Spill Modeling (AOSM)

ÅIce Conditions Index for the Great Lakes Region (Great Lakes ICECON) (and soon Arctic ICECON for the Bering, 

Chukchi and Beaufort Seas)

ÅUsing Vessel Tracking Data to Prioritize Bathymetric Surveying (Now Automated Identification System-Prioritized 

for Arctic Charting (AIS-PAC)

ÅArctic Domain All-Hazards WebGIS

ÅArctic Vessel Monitoring Geofencing/Alert Awareness

ÅPropeller-driven Long-Range Autonomous Underwater Vehicle (LRAUV)

ADAC Update 15 Feb 2019

Å Exploring Enhancements to Arctic 
Communications and Domain 
Awareness using the ASF CubeSat 
Antenna Farm Experiment (CAFE)

ADACõs Current Projects
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ADACõs New and Prior S&T Research
Å Mitigating the Damage to Arctic Copepods from Surface Oil Spills:When to Apply Dispersants

Å Photo-enhanced toxicity of dispersed and burned crude oil to Arctic mussels

Å Marine Induced Polarization Methods for the Detection and Mapping of Oil in an Arctic Marine Oil Spill, 

including investigation of Oil within and under broken ice fields.

Å Clean Oil Spill In-situ burning in Arctic.

Å Oil Spill Modeling for Improved Response to Arctic Maritime Spills

Å Mariner Ice Navigation Courseware for IMO Polar Code

Å Real-Time Storm Surge and Coastal Flood Forecasting for Western Alaska

Å Integrated Ice Hazards 

Å Develop low-cost wireless sensors

Å Arctic Information Fusion Capability (AIFC)

Å Monitoring Intentional and Unintentional Catastrophic Events: Detecting sea ice and oil spills through 

measurement of the H2O and C isotope geochemistry in winds

Å Smart-Camera research.

Å CBON-SA/CBONS-FIST

ADAC Update 15 Feb 2019

New

Prior
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Crisis Response Sea-Ice and 
Weather Forecasting tools

Research project strives to improve USCG and other DHS Arctic 

maritime operator situational awareness and crisis response by 

enhancing support for planning and emergency response to 

meteorological and environmental marine hazards in the Arctic.  

Å Literature Reviews and interviews with a host of marine 

operators.

Å Identification of hazardous ice events using coastal radars:

Å Ice Convergence, Landfast ice breakout and 

Anomalous ice motion. 

Transition:  Researchers underway in developing decision support 

tools, grounded in stakeholder interactions, to support weather 

and sea ice-sensitive decision making. Developing a prototype 

with software and hardware in the Barrow region.  In discussions 

to create pathway for transition completed research to AOOS, and 

prototype observations provided via AOOS to  NOAA/NWS 

Observations and as determined by USCG Project Champion.

ADAC Update 15 Feb 2019
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High resolution Modeling of 
Arctic Sea Ice and Currents
HIOMAS (High-resolution Ice-Ocean Modeling and Assimilation 
System)

Å A forecast system that can distribute the forecast data to 
the Coast Guard and other Arctic stakeholders.

Å Developed 3 versions of HIOMAS with 6, 4 and 2 km 
horizontal resolutions.

Å Assimilate satellite sea ice concentration in HIOMAS 
hindcast to improve initial conditions for forecast.

Å Calibrated and validated HIOMAS hindcast using sea ice 
observations; no excessive ice thickness buildup in areas 
such as the Beaufort Sea.

Å Conducted (near) real-time hindcast and daily to seasonal 
forecast of Arctic sea ice and currents.

Å Just created a 1 KM resolution version for the US. EEZ for 
Bering, Chukchi and Beaufort Seas 

Transition:  In work to AOOS and Axiom Data Sciences as 
destination to publish to NOAA, NWS, & US National Ice Center

ADAC Update 15 Feb 2019

2 km resolution Pan Arctic HIOMAS

1 km resolution HIOMASéUS Arctic EEZ
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Arctic Oil Spill Modeling (AOSM)

ADAC Update 15 Feb 2019

Project assists U.S. Coast Guard and the NOAA Office of Response and 

Restoration with the development of an Arctic-capable oil spill model that 

can be leveraged via NOAAõs General NOAA Operational Model 

Environment (GNOME).

Å Working with NOAA to develop a new variable within GNOME: under-ice 

storage capacity.

Å Ice storage capacity has been estimated at several locations in the 

Chukchi and Beaufort Seas, based on ice draft data.

Å 3 D model support for LRAUV.

Å Improving integration of TAMOC with GNOME to include all oil fate 

processes.

Å Training NOAA staff to use TAMOC and AOSC algorithms within GNOME.

Å Capable of òOn-demandó support (such as Cook Inlet Methane Leak).

Transition:  NOAAõs GNOME.
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Creating an Ice Conditions Decision Index for the Great Lakes region 
maritime operations
Developing an ice condition index (ICECON) for the Great Lakes for USCG 

operators and lake mariners that can use available data to forecast ICECON 

up to 3 days into the future.   Creates important ship safety, potentially 

reducing number of ship rescues  for vessel ice entrapment.  

With ice parameters collected by USCG and Canadian Coast Guard crews 

operating in the Great Lakes in the 2016-2017 time frame, team conducting 

Monte Carlo simulations to determine the most predictive relationship 

between the ice parameters and ICECON.

Å Using ice-data from the 2013-2017 period in conjunction with AIS data to 

determine which parameters affect vessel speed and are important to 

ICECON.

Å Pulling nowcast and forecast data in real-time (every 6 hours),  compute 

the ICECON nowcast and forecast, and display it on a project website.

Transition:  USNIC to project ICECON and create an Arctic version if approved.

ADAC Update 15 Feb 2019

ADACõs Great Lakes òICECONó Beta 1.0 Version


