
3211 Providence Drive
BOC3 Suite 120

Anchorage, AK 99508-4614

Quarterly Newsletter • July 2017
CenterNews

Arctic 2030 Workshop Explores Future “Needs of the North”

ADAC Mission
The Arctic Domain Awareness Center, led by the University of Alaska, 
develops and transitions technology solutions, innovative products, 
and educational programs to improve situational awareness and crisis 
response capabilities related to emerging maritime challenges posed by 
the dynamic Arctic environment.

CenterNews is presented quarterly by the Arctic Domain 
Awareness Center. Please provide feedback or questions via 
any of the following contact points:
Website: adac.uaa.alaska.edu
Email: uaa.adac@uaa.alaska.edu
Facebook: https://www.facebook.com/ADACAlaska

Contact Information
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Participants discuss potential future Arctic scenarios during the Arctic 2030: Projecting Challeng-
es and Capability Gaps “Needs of the North” workshop. 

in the Arctic by ADAC Executive Director Randy “Church” Kee. ADAC 
fellows took notes on the discussions and conclusions of each breakout 
group. Fellows’ notes were provided to ADAC’s partners at RAND Cor-
poration for incorporation into a final report which will help shape Arctic 
research and policy moving forward toward the year 2030.  

Tentative Calendar 

 September 2017

September 18-21: ADAC will participate in the 
Oceans 17 conference at the Dena’ina Convention 
Center Center in Anchorage. 

 ADAC and partners from Headquarters U.S. Coast Guard’s 
DCO-X Future Concepts “Evergreen,” the U.S. Coast Guard 
Academy’s Center for Arctic Study and Policy, and RAND Corpo-
ration hosted the Arctic 2030, Projecting Challenges Facing Arctic 
Maritime Operators “Needs of the North” workshop May 11 and 12 
at the University of Alaska Fairbanks. The workshop was part of the 
2017 Week of the Arctic in Fairbanks, an event which drew major 
international interest as the U.S. turned over chairmanship of the 
Arctic Council to Finland. 

Approximately 80 Arctic researchers, operators, and industry 
leaders from various organizations participated in the Arctic 2030 
workshop. The purpose of the event was to examine possible future 
Arctic conditions, identify needed capabilities, and uncover gaps and 
shortfalls in the realms of science, technology, and policy for the 
Department of Homeland Security (DHS) and a variety of Arctic 
maritime operators. Ultimately, the goal was to set a cornerstone for 
future planning and research which will enable effective homeland 
security operations in the year 2030.

“We’re trying to look at what potential, plausible operating en-
vironments would be for the Arctic in the year 2030 and beyond,” 
said Evergreen Program Manager Cmdr. Eric Popiel. “We look at 
what gaps we have, from what we have now to what we will poten-
tially need, and use that to inform DHS science, technology, research, and 
development—Coast Guard R&D—and try to use that to be ready for 
an uncertain future.” 

Breakout sessions saw attendees discussing the potential economic, 
regulatory, social, and security issues projected for a number of possible 
future Arctic scenarios. Guiding these discussions was the key assumption 
that the physical environment of the Arctic will continue to change as sea 
ice diminishes, permafrost melts, and coastal areas become more vulnerable 
to erosion. Participants tried to anticipate how these changes will influence 
matters ranging from smuggling and human migration to oil spills, inter-
national relations, and the need for new infrastructure. More importantly, 
they sought to identify ways that DHS and others can proactively address 
the ramifications of each future scenario.

“We know the Arctic is changing and that change is systemic—it’s all 
parts of the system,” said Arctic 2030 participant Martin Jeffries, Executive 
Director of the U.S. Interagency Arctic Research Policy Committee. “That 
has implications for operations and DHS is an operational agency. It rec-
ognizes that with the changes up there, it needs to be prepared for a larger 
presence, in operational terms.” 

In addition to hosting the workshop, ADAC participation included 
plenary remarks and a scene-setting presentation on anticipated changes 

For more on the Arctic 2030 Workshop, watch our video on ADAC’s new 
YouTube channel: https://youtu.be/BZ9YJu-lZ_U

Help Us Get the Word Out!
ADAC is expanding our public communications and would like you to help 
us bring Arctic Domain Awareness to a larger audience.

 
Follow us on Facebook and Twitter and subscribe to our Youtube channel to 
see the latest multimedia and updates about the center’s activities. 

@ADACAlaska @ADACAlaska Arctic Domain Awareness 
Center (ADAC)

October 2017

October 11-12: ADAC’s Annual meeting in Wash-
ington D.C. 

October 23-25: ADAC will host its second annual 
Arctic-related Incidents of National Importance 
workshop in Anchorage. 

October 25-27: ADAC will host the Office of Naval 
Research’s International Cooperative Engagement 
Program for Polar Research (ICE-PPR) workshop 
in Anchorage.



Oil and (Frozen) Water: ADAC’s Arctic Oil Spill Modeling Project  Annual Student Research Poster Session at UAF 
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Domain Awareness 
As shipping and oil exploration increase in the Arctic, so does the 

possibility of oil spills. The Exxon Valdez in 1989 and the Deepwater 
Horizon spill in 2010 were incidents of national significance that demon-
strated the difficulty of predicting the movement of crude oil in a marine 
environment. Yet there is one major factor present in the Arctic Ocean 
that responders in Prince William Sound and the Gulf of Mexico never 
had to contend with: sea ice. 

ADAC researchers Dr. Tom Ravens, of the University of Alaska 
Anchorage, and Dr. Scott Socolofsky, of Texas A&M University, are 
designing tools that will allow first responders to better predict how oil 
will behave in concert with sea ice. Their Arctic Oil Spill Modeling project 
seeks to develop oil spill forecasting models that account for the presence 
of sea ice in its many forms. The models will be incorporated into the 
General NOAA (National Oceanographic and Atmospheric Adminis-
tration) Operational Modeling Environment (GNOME), which is the 
existing oil spill forecasting model used by the U.S. Coast Guard. The 
project aims to provide Coast Guard personnel responding to an Arctic 
oil spill with a means of predicting oil spread under and around ice—a 
capability that the Coast Guard does not currently have. 

“There’s a danger of oil spills in Arctic settings and the scientific 
community doesn’t really have good models to forecast how that oil will 
move and spread with ice,” Ravens said. “This project is all about engaging 
with NOAA and indirectly with the Coast Guard to improve the models 
that are available in the event of an oil spill.”

 The project’s models are based on the two most likely Arctic oil spill 
scenarios: a release of oil from the sea floor, such as from a ruptured pipe 
or well, and a leak from a surface vessel such as an oil tanker. As with spills 
in any region, the density and thickness of the resulting oil plume depends 
on the nature of the spill and factors such as water depth and current. 
In Arctic waters, the additional factor of shifting sea ice is added to the 
equation. For ADAC’s researchers, the challenge is to characterize different 
forms of ice and determine how each type can influence the movement 
and distribution of oil in the marine environment. 

The emphasis on the quality of ice, particularly its texture, is what 
makes the project unique. The relative “roughness” of the ice present in the 

Student Spotlight

ADAC’s fellows had the privilege of presenting posters of their work 
to esteemed colleagues in Arctic research during the 2017 Week of 
the Arctic at the University of Alaska Fairbanks. The public event was 
held at UAF’s Akasofu building, which houses the International Arctic 
Research Center.  The catered event was well-attended and fellows 
enjoyed the opportunity to mingle and talk shop with the public and 
with big names in Arctic science. 

ADAC Fellow Matthew 
Ahlrichs discusses his 
project, “Remote Auton-
omous Sensor Networks: 
A Study in Redundancy 
and Life Cycle Costs” 
during ADAC’s annual 
student research poster 
session.  

ADAC Fellow Leif Hammes 
discusses his project, “Arc-
tic Capable Coastal Erosion 
Model: One-Line Model 
Validated at Elson Lagoon, 
Alaska” during ADAC’s 
annual student research 
poster session. 

After the student presentation in the solarium of the Akasofu building, posters were hung 
in the conference room where plenary sessions for the Arctic 2030, Projecting Challenges 
Facing Arctic Maritime Operators “Needs of the North” workshop would be held over the 
next two days. 
From left to right: ADAC fellows Seth Campbell, James Matthews, Christina Hoy, Leif 
Hammes, Kyle Alvarado, Joseph Cosgriff, Jessica Faust, ADAC Education and Adminis-
tration Manager Malla Kukkonen, ADAC Fellow Patrick Steckman, and ADAC Executive 
Director Randy “Church” Kee.  

Watch fellows talk about their projects on ADAC’s new YouTube channel: 
https://youtu.be/-Br9jd_1J68

area of an oil release can dramatically affect the circulation pattern of an 
underwater oil plume. It also determines how much oil the ice carries with 
it as it moves. In order to validate their data and prediction algorithms, the 
researchers are designing 3D-printed models of different “ice roughness 
values” which they will observe interacting with oil underwater in labo-
ratory settings. Ravens and Socolofsky are the first to attempt to quantify 
this trapping and transport of oil by ice and translate the information into 
models that can be used to inform oil spill response.

“I just assumed that a lot of this stuff had already been done by 
somebody,” Ravens said. “It was interesting to enter this project and realize 
how much really hadn’t been done yet and how great an opportunity it is 
for researchers to make improvements to the state of the art in oil spill 
modeling in Arctic settings.” 

The problem of predicting spill spread in icy environments is not a hy-
pothetical future scenario. Last winter, ADAC’S Arctic Oil Spill Modelling 
team was asked by NOAA to apply the knowledge gained from their 
research to a natural gas leak in the ice-choked Cook Inlet just outside 
of Anchorage. The hope was that the data they had gathered on Arctic 
underwater oil releases could be used to infer the size of the hole in the 
ruptured gas pipeline.

“Because we had these models in place, we were actually able to 
translate from the surface expression of the oil spill and the size of bubbles 
at the surface to what the size of the hole in the pipe needed to be and 
that gave them some information about how to go about patching the 
hole,” Ravens said. 

Ravens said that the real value of this kind of modeling is operational. 
If an oil spill happens in the Arctic, the Coast Guard will want to know 
where the oil is now and where it is going. He adds that some of the 
most important work the team is doing pertains to spills that might occur 
entirely beneath the cover of ice. In those kinds of scenarios, responders 
would rely entirely on the kind of models his team is building. 

“One of the things that gets me excited about this work is that there 
is a real need for it,” Ravens said. “We know oil spills are going to happen 
and we’re currently not prepared to respond to them. We’re playing a role 
in becoming better prepared.” 

    

ADAC’s Arctic Oil Spill Modeling project ex-
amines how oil plumes behave under sea ice 
and how different ice textures can trap and 
transport oil in the Arctic. 

ADAC Visits the Yukon for “Regional Security in the 
North” Workshop

Executive Director Kee was an invited speaker and among the first 
presenters at the “Regional Security in the North: Emerging Themes 
and Challenges” workshop June 19-22 in Whitehorse, Yukon Territory, 
Canada. 

The workshop brought together government agency representa-
tives, nongovernmental organizations, local government and community 
representatives, security experts, scholars, and students from the U.S. 
and Canada to discuss border and security management with emphasis 
on the Arctic and Sub-Arctic region of Canada and the U.S. The focus 
of the workshop was examining border integrity and regional security 
through the lens of national policy and practice, and asking how well 
these themes fit with regional security needs. Workshop participants 
sought to identify ways in which regional needs could be better iden-
tified and met and how security policies and practices could be better 
understood in relation to local communities, agencies, and governance. 

Kee’s presentation, “A ‘Big Picture’… What Drives Security in the 
Arctic?” was built around a thesis that is central to ADAC’s mission:  
physical changes in the Arctic will allow increased human activity, which 
drives higher security and safety needs. As Kee explained, diminishing 
sea ice is acting as a catalyst for a “Last Great Stampede” as nations and 
companies seek to leverage new opportunities for mineral wealth, trans-
portation, and tourism in the Arctic. With little existing infrastructure in 
place and few resources currently dedicated to Arctic operations, security 
and safety in the High North will likely become a bigger priority for 
nations with Arctic interests. Kee ended by emphasizing that continued 
investment in the kind of science and technology research and develop-
ment that ADAC supports is necessary if we are to address the chal-
lenges posed by the expansion of human activities in the Arctic. 

ADAC Welcomes Two New Arctic IONS Projects
ADAC and its program sponsor at the U.S. Department of 

Homeland Security, Science and Technology Office of University 
Programs (DHS S&T OUP) recently announced the acceptance of two 
proposed projects resulting from the Fall 2016 Arctic-related Incidents 
of National Significance (Arctic IoNS) workshop request for proposals. 
The following researchers received congratulations from ADAC’s 
executive team on May 2 and their projects became part of the ADAC 
research portfolio for Project Year 4, which began on July 1:

   Dr. Carol Janzen, of the Alaska Ocean Observation System 
(AOOS).  Janzen’s project, “Using Vessel Tracking Data to Prioritize 
Bathymetric Surveying in a Rapidly Changing Arctic” aims to improve 
awareness of nearshore bathymetry across the Arctic by streamlining 
the handling and analysis of extremely large collections of Automated 
Information System (AIS) vessel tracking data. This will aid the De-
partment of Homeland Security, U.S. Coast Guard, and the National 
Oceanographic and Atmospheric Administration in prioritizing areas 
with high vessel traffic for future bathymetric surveying.  

Drs. Nathan Kettle, Andy Mahoney, and Hajo Eicken, of the 
University of Alaska Fairbanks (UAF). Their project “Developing Sea 
Ice and Weather Forecasting Tools to Improve Situational Awareness 
and Crisis Response in the Arctic” will use the waters around Utqiagvik 
(Barrow), Alaska as a testing ground to investigate and develop deci-
sion-support tools for marine operators and decision makers who must 
plan and work around the vagaries of Arctic weather and sea ice. 

As the first projects to be brought to fruition from the inaugural 
ADAC-hosted Arctic IoNS workshop, these two research teams have 
earned a distinguished place in ADAC history and the ADAC team 
looks forward to seeing their projects develop.  


