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ADAC Fellows Conclude a Busy Summer of Internships

ADAC is announcing a funded Request for Proposal (RFP) 
which seeks to advance maritime spatial understanding, resilience, 
and awareness to achieve safety and security in the maritime domain. 
This RFP responds to U.S. Department of Homeland Security and 
U.S. Coast Guard (USCG) Arctic maritime awareness, information 
fusion and maritime robotics-related research questions. 

For more information, view the full announcement and instruc-
tions for submitting under the “News and Events” section of our 
website, http://adac.uaa.alaska.edu or e-mail us at ADAC@uaa.
alaska.edu 

ADAC’s 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:

Contact Information
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ADAC fellow Kyle Alvarado works on a Remotely Operated Vehicle (ROV) during his sum-
mer internship at the Stevens Institute of Technology Maritime Security Center (MSC). 

ice cover. Ahlrichs, who took on the role of team lead, said the experience 
increased his knowledge about acoustics as well as his leadership skills. 

“I knew little about the science of acoustics before I met the sev-
en-member team,” said Ahlrichs, who is a graduate civil engineering 
student at UAA. “But during the course of the project we were able to 
complete a paper for submission to a journal and submit a presentation at 
the Acoustical Society of America. This is a remarkable achievement to 
accomplish in a short period of time and is a testament to the intelligence 
and dedication of the team.”

As a member of the SRI Remotely Operated Vehicle Team,  fellow 
Kyle Alvarado worked with other students from engineering and technical 
disciplines to develop a Remotely Operated Vehicle (ROV) that can 
operate autonomously in maritime and port environments. Alvarado, a 
UAA undergraduate mechanical engineering student, said his work on the 
project’s mechanical aspects, which included fabricating a brace to attach 
a Doppler Velocity Log (DVL) sensor to the vehicle, helped him discover 
a new passion for the field of maritime robotics. 

Fellow Lonnie Young spent his summer at Anchorage-based in-
formatics and software development firm Axiom Data Science. Axiom 
is a partner on ADAC research projects and specializes in developing 
high-performance computing solutions to managing and analyzing large 
data sets in ecological, geological, and ocean sciences. Young’s internship 
work included reaching out to scientists conducting research in the Arctic 
and updating the Alaska Ocean Observing System’s Arctic Assets Research 
Map for 2017. The interactive map displays the location of research in-
struments and monitoring transects of the Arctic and is designed to help 
scientists plan, collaborate, and avoid research conflicts.

Describing his experience at Axiom, Young, an undergraduate elec-
trical engineering major, said, “It was neat to see to see real world appli-
cation for all the textbook computer programming that takes place in the 
classroom.”  

Fellow Seth Campbell, a civil engineering grad student at UAA, was 

Tentative Calendar 

A core mission of ADAC is education outreach and workforce devel-
opment. The intent of ADAC’s education program is to contribute to the 
next generation of Science, Technology, Engineering, and Mathematics 
(STEM) professionals for the Homeland Security Enterprise (HSE). The 
center’s efforts toward that goal can be seen in the breadth of experiences 
and accomplishments of the center’s fellows during their 2017 summer 
internships. Here are some of their stories. 

From June 5 to July 28, three ADAC fellows interned at the Stevens 
Institute of Technology Maritime Security Center (MSC) in Hoboken, 
New Jersey as part of the center’s 8th annual Summer Research Institute 
(SRI). Like ADAC, MSC is a Department of Homeland Security Center 
of Excellence focusing on the maritime domain. MSC’s specific emphasis 
is on port and maritime security research and education. 

Fellows who traveled to MSC joined 19 other students from universi-
ties around the U.S. in an intensive eight-week research program designed 
to tackle real-world challenges. Students were broken into four research 
groups and given access to advanced technologies and laboratory facilities 
to develop projects to address critical issues in maritime and homeland 
security. They also participated in field visits to significant homeland 
security infrastructure sites, such as  Lackawanna Terminal in New Jersey, 
and the Battery Park and Staten Island Terminals in New York.   

At SRI, fellows Matthew Ahlrichs and James Matthews were assigned 
to an Arctic Acoustics team that conducted research toward the develop-
ment of methods for acoustic detection and recognition of sounds from 
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October 2017

October 20: ADAC fellows meeting

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 Interna-
tional Cooperative Engagement Program for Polar Research (ICE-PPR) 
workshop in Anchorage.

October 31: ADAC’s Call For Proposals (RFP) closes at 5 pm Alaska 
Daylight time.

November 2017

November 9: ADAC Quarterly Review with Projects PIs/Leads

November 13-14: ADAC to participate in the Maritime Risk Symposium 
at Tiffin University, OH

November 17: ADAC fellows meeting 

November 29-30: ADAC Annual meeting, Washington, DC 

December 2017

December 15: ADAC fellows meeting

December 20: Tentative release of Arctic IoNS Rapporteurs Report

ADAC Announces Funded Research Opportunity

Executive Director Randy “Church” Kee highlighted ADAC’s mission 
to support Arctic operations with focused science and technology research 
during the 7th Symposium on the Impacts of an Ice-Diminishing Arctic 
on Naval and Maritime Operations, July 19 at the Naval Heritage Center 
in Washington D.C. 

The biennial symposium, co-hosted by the U.S. National Ice Center 
and the U.S. Arctic Research Commission, brings together experts on 
marine operations, the environment, science, policy, law, and governance to 
discuss the effects of diminishing ice in the Arctic. The event was organized 
around three general topic areas; recent research on changes in sea ice, 
present and future impact of these changes on Arctic operations, and 
emerging Arctic policy issues. 

Kee’s presentation titled, “Reflections on Advancing Science and 
Technology in Support of the Arctic Operator” illustrated ADAC’s 
approach of allowing operational requirements to drive research agendas 
and working with Arctic researchers to help them better understand the 
needs of operators. During the presentation, Kee outlined the challenges 
faced by the Department of Homeland Security (DHS) in the Arctic, 
including specific areas of concern to ADAC’s primary customer, the U.S. 
Coast Guard. These challenges, Kee asserted, are best met by the kind of 
close collaboration between the operational and scientific communities 
that ADAC facilitates. 

“Ultimately, researchers need to investigate, develop, refine, deliver 
and transition capabilities that can be used by the operator,” Kee said. 
“This is not easy stuff, but it is the expected outcome of our sponsoring 
agency at DHS S&T OUP (Science and Technology Office of University 
Programs).”

Kee concluded by providing an overview of the center’s research 
efforts, which reflect this operator-driven strategy, and by emphasizing 
the importance of collaboration between operational and scientific com-
munities. 

“Wherever we can we 
can bring science and tech-
nology to bear to reduce the 
risk for the Arctic operator 
in the missions we just 
described, makes sense—
smart investments in this 
area, but also smart partner-
ships,” Kee said. “Ultimate-
ly for us at ADAC, letting 
the operational community 
drive the research makes 
sense and we’re honored to 
be a part of that.” 

On July 20-21, following his presentation at the Impacts of an Ice-Di-
minishing Arctic symposium, Kee participated as a subject matter expert 
in Headquarters U.S. Coast Guard’s update of the prior High Latitude 
Studies (HLS). During this workshop, Arctic experts reviewed previous 
reports and conclusions of the HLS, and sought to outline new assump-
tions and refreshed conclusions on the current Arctic maritime physical, 
economical, security and geo-political aspects of the domain.  The HLS 
updates are being used in U.S. Coast Guard strategic planning, capability 
requirements, and program validation.

On September 22, Kee also presented as an Arctic subject matter 
expert at the Maritime Security West Symposium in Tacoma, Washing-
ton. There he discussed a range of Arctic security matters and the role 
of science and technology, research and development to mitigate risks 
and improve capability for the U.S. Coast Guard and other DHS Arctic 
operators to respond with precision to challenges to maritime security and 
law enforcement across the United States Extended Economic Zone in 
the Arctic region.

ADAC Participates in Diminishing Ice Symposium and Other Arctic-Related Events

Kee answers questions after presenting at the 7th 
Symposium on the Impacts of an Ice-Diminishing 
Arctic on Naval and Maritime Operations. 

3211 Providence Dr.
BOC3 Suite 120
Anchorage AK 99508-4614
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Email: uaa.adac@uaa.alaska.edu



Uncharted Waters: Using AIS to Prioritize Arctic Bathymetry SurveysKarien Dixon, Tougaloo College, Mississippi
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Domain Awareness Student Spotlight

It has been said that we know more about the surfaces of the moon 
and Mars than we do about the bottoms of Earth’s oceans. 

There is an obvious truth to this statement: Vast, empty space is much 
easier for scientific instruments to see through than water. Using remotely 
operated telescopes and spacecraft, planetary scientists can record the finest 
details of nearby objects in our solar system without ever leaving their 
offices. After the initial investment in technology, extraterrestrial mapping 
is relatively easy and inexpensive. Today, there is so much data coming from 
space that the work of poring over it all is often crowdsourced.

Mapping the world’s oceans, on the other hand, is still an expedi-
tion-based endeavor. It is time consuming and expensive. Despite major 
advances in hydrographic technology, the work still involves long voyages 
through often-rough seas, steering back and forth in carefully choreo-
graphed lawnmower patterns over relatively tiny patches of water. The 
resulting bathymetric maps cover only a tiny fraction of the world’s 
navigable waters and must be periodically updated to account for changes 
wrought by natural forces. 

Nowhere is this work more difficult and expensive to conduct than 
in the Arctic Ocean north of Alaska. The Beaufort and Chukchi seas 
are more than a thousand miles from the nearest deep-water ports. Their 
ice-free seasons, during which surveys can be made, have historically been 
measured in weeks. These factors have ensured that these waters remain, 
quite literally, uncharted territory. 

This is a problem. International commerce and tourism are taking off 
in the Arctic and  the waters north of Alaska are seeing more vessel traffic 
than ever before. But the mariners operating these vessels are flying—
or rather sailing— blind. Existing maps of the seafloor, if they exist, are 
decades or even centuries old and lack necessary detail. Major seafloor 
features that could pose hazards to navigation are unaccounted for and 
several recent groundings off the coast of Western Alaska have been at-
tributed to crews relying on outdated or inaccurate navigational charts. 

The potential for a maritime disaster is real and those familiar with 
the situation are concerned. Mounting a full-scale emergency response in 
the Arctic for a mass casualties event or major oil spill would be an un-
precedented undertaking, itself hampered by inadequate bathymetry maps. 

“If someone was on a cruise ship in Alaska and the ship ran aground 
and you had loss of life or a tragic, scary event all because you had water 
depth data that dates back to the Captain Cook era, it would be a little 
frightening and aggravating,” said Carol Janzen, director of operations for 
the Alaska Ocean Observing System (AOOS). 

Janzen is the principle investigator for one of ADAC’s newest research 
projects, titled, “Using Vessel Tracking Data to Prioritize Bathymetric 
Surveying in a Rapidly Changing Arctic.” Her team is using big data to 
facilitate and accelerate mapping of emerging sea routes in U.S. Arctic 
waters. The project’s approach is proactive and designed to improve our 
picture of the Arctic seafloor ahead of anticipated increases in vessel traffic. 

“I’ve always been a fan of preventative maintenance,” Janzen said. 
“We’re not going to stop what’s changing in the Arctic. We’re not going 
to say, ‘No ships allowed because we don’t know what the bathymetry is.’ 
It’s going to happen anyway, it already is happening. So, what can we do 
to mitigate or help prevent a maritime disaster?” 

As its name suggests, the project’s goal is not to send surveyors out 
to map the Arctic seafloor. That task falls on the National Oceanic and 
Atmospheric Administration (NOAA) and the U.S. Coast Guard. Instead, 
the project aims to identify where ships are operating in the Arctic and 
what they are doing so that funding and survey efforts can be directed 
where they are needed most. To do this, ADAC and AOOS have partnered 
with Anchorage informatics and software development firm Axiom Data 

Science. Using big data techniques like parallel and cluster computing, 
Axiom will analyze massive quantities of data collected by the U.S. Coast 
Guard and Marine Exchange of Alaska from Automatic Identification 
System (AIS) tracks of vessels operating in U.S. waters. This analysis will 
then be used to build a more complete picture of Arctic vessel traffic for 
survey planning.

 “We’re talking about hundreds of billions of records, possibly trillions 
of records,” Axiom Data Science CEO and information architect Rob 
Bochenek said. “The magnitude of this data makes it extremely difficult 
to analyze. By bringing in some high-performance computing techniques 
like cluster computing, which is a modern form of a supercomputer, we 
can bring the time to process this data from months to years down to 
hours to days.”

Bochenek explained that the result of all this data crunching is ac-
tionable information that can be used to tell the Coast Guard exactly what 
areas to map in order to have the biggest impact on reducing loss of life, oil 
spills, and vessel groundings. The research team has already seen patterns 
in the data that point to a much busier Arctic Ocean with each passing 
year. As sea ice retreats, vessels are venturing farther into areas that lack 
bathymetric information, increasing the likelihood of a catastrophe

“We need to know, in a very surgical way, where to put our effort and 
time into charting the ocean,” Bochenek said. “The way we figure this out 
is by looking at where boats are going that they weren’t going before.”

According to Janzen, prioritizing bathymetric surveys is only one 
potential use for the information the project will provide. She notes that 
it could also help the U.S. Coast Guard identify where infrastructure and 
assets are needed to support expanded emergency response capabilities 
along the coast of Northern Alaska. With the prospect of more large cruise 
ships and oil tankers making their way through previously ice-covered 
waters in coming years, Janzen sees Arctic maritime safety as something 
everyone should be concerned about. 

“It’s hard to get people excited about a big data project—we don’t have 
any fancy toys or big equipment out in the ocean,” Janzen said. “But nobody 
likes watching a maritime disaster. It’s depressing, it’s devastating, and 
entire communities are impacted – it can kill townships and livelihoods. 
So, I think everyone should care about this sort of thing. It’s important 
to everybody.”

This summer ADAC hosted its first Minority Serving Institution 
(MSI) student from outside the University of Alaska system. Karien 
Dixon, a senior at Tougaloo College in Mississippi, joined the ADAC 
team in Anchorage, Alaska for a month starting in early July .

During her time working in ADAC headquarters at the University 
of Alaska Anchorage, Dixon conducted research and a literature review 
on potential locations for an Arctic deep water port. She also had the op-
portunity to get out and explore some of the subarctic landscapes around 
Anchorage with visits to the Chugach Mountains and Byron Glacier.

“What you learn is eye opening,” Dixon said. “Before I came, Alaska 
and the Arctic were not on my mind. I was ignorant about a lot of things. 
I didn’t know if it was going to be like the stereotypes—cold and snowing 
with polar bears and igloos.”

Despite her preconceptions, Dixon found the weather Southcentral 
Alaska pleasant and there were no polar bears or igloos in sight. 

But Dixon said working on Arctic issues in Alaska did give her a 
new appreciation for the remoteness of the region. Having seen how a 
major oil spill affected her home state, she said it was hard to imagine 
how an oil spill or other maritime disaster would be handled in the Arctic 
waters she studied.

“If things stay as they are now, if an oil spill happened it would be 
horrible because there’s no one up there,” Dixon said. “There’s no Coast 
Guard base near Arctic waters, the closest one is in Kodiak, so it’s going 
to take a long time for the Coast Guard to get there. They’ll be limited to 
small vessels and helicopters and they’ll have to travel around a thousand 
miles. Who knows what could happen in that time? That’s why it’s so 
important to build a deep-water port.” 

The experience was a revelation for her on a personal level as well. 
No one she knew in the South had ever been to Alaska. Some her family 
members were nervous about her traveling so far from home, and to such 
a drastically different place and culture. Dixon said she received words 
of encouragement from her grandmother, which ultimately inspired her 
to make the trip.  

“She said, ‘You’re going representing us, so you will bring all of that 
back to us. The only way we’re probably ever going to get to see Alaska 
is through you.’”

ADAC summer intern Karien Dixon during a visit to Byron Glacier.

Watch Karien talk about her ADAC experience on ADAC’s YouTube 
channel: https://youtu.be/skmpmrEMSc0

ADAC Fellows  Continued from Page 1

hired by the National Association of Regulatory Utility Commission-
ers (NARUC) and sponsored by the Regulatory Commission of Alaska 
(RCA) for ten weeks over the summer. Campbell was brought aboard to 
assist with a study of electrical utilities along Alaska’s railbelt, the most 
populous region of Alaska serviced by the Alaska railroad, stretching 
500 miles from the lower Kenai Peninsula north to Fairbanks. His work 
involved researching and making recommendations on gaps and incon-
sistencies of railbelt studies, reports, and regulations pertaining to the “big 
five” Alaskan electric utilities.

Campbell credits the internship with improving his technical writing 
and quickly making him a subject matter expert on power generation, 
transmission, and distribution—skills and knowledge that he believes will 
pay dividends during his remaining time as an ADAC fellow and into 
the future. 

Fellows Jessica Faust and Leif Hammes served as summer interns 
locally with ADAC in Anchorage.  Each pursued individual research 
projects while at the same time contributing to the operation of the center 
itself. 

Faust, a UAA biology graduate who is pursuing her doctorate, began 
the summer with lab-focused research on avian influenza and its potential 
to spread to the Arctic. Later, she was recruited by center leadership to join 
in preparations for the fall Oceans ’17 and Arctic Incidents of National 
Significance (IoNS) 2017 workshops. Among her duties was the prepara-
tion of a 30-page review outlining all current research on Arctic oil spill 
response strategies, technologies, prior incidences, logistical considerations, 
and environmental impact. Although she found the task daunting at first, 
she said the experience gave her confidence in that area of research and 
resulted in a document that she is proud of. 

Leif Hammes took on the similarly demanding task of drafting 
ADAC’s official report to Headquarters U.S. Coast Guard, Office of the 
Deputy Commandant for Future Concepts, DCO-X “Evergreen” on the 
ADAC-hosted Arctic 2030+ “Needs of the North” workshop held in May 
at the University of Alaska Fairbanks during the Week of the Arctic. The 
report outlines future Arctic-related challenges and potential solutions 
identified by the workshop’s participants and will be used to help inform 
the U.S. Coast Guard’s Arctic strategy in years to come. 

Hammes, who is pursuing a master’s degree in civil engineering, then 
turned his attention to work on an Arctic Deep Draft Port Assessment, 
in which he summarized the current arguments for and against building 
a deep-water port in Northern Alaska.  As ADAC’s resident expert on 
the subject, Hammes also provided valuable guidance to ADAC’s visiting 
summer intern Karien Dixon, whose research also focused on potential 
Arctic ports. Dixon’s unique experience is featured in this issue’s “Student 
Spotlight” section. 

ADAC will host two workshops in Anchorage during the 
fourth week of October: the Arctic-related Incidents of National 
Significance (Arctic IoNS) workshop October 23-25 and the Office 
of Naval Research’s (ONR) International Cooperative Engagement 
Program for Polar Research (ICE-PPR) conference October 25-27. 

Arctic IoNS brings together subject matter experts from gov-
ernment agencies, academia, and industry to share their research and 
identify areas of concern in coping with an Arctic oil spill.

ICE-PPR, which is taking place for the first time in Alaska, will 
address the needs of the U.S. Navy and other maritime operators in 
both polar regions and seek solutions via current/emerging technol-
ogies and new research.

ADAC to Host Arctic IONS and ICE-PPR in October


