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Understanding Future Arctic Challenges
Local residents offer insights into improved understanding of future challenges in the
Alaskan Arctic during a two-day workshop in Nome, Alaska
By Kyle Alvarado and Malla Kukkonen
Presently, there is a need to better integrate local and place-based knowledge into the on-going and planned efforts of future
operations in the Arctic. The inclusion of local expertise is often critical to properly inform infrastructure and technology-based
solution development that enhances the safety and resilience of those living and operating in the Arctic. To ensure successful
operation/project development, and delivery of the desired outcomes that will stand the test of time and endure the demanding
environmental and climate related challenges posed by the dynamic Arctic environment on elements and humans alike, requires a
diverse and collaborative effort. To assist in the bridging of this collaboration gap, ADAC’s March 2018 Arctic-Focused Medium and
Long Term Environment (MaLTE) workshop titled “Arctic in the distant future...gaining Alaskan Native insights to challenges
anticipated across Maritime and Coastal Regions ” offered a new and impactful opportunity for an array of local and out-of-state
participants to discuss these issues in snowy Nome during a two-day events.
The workshop was a partnered effort led by ADAC and supported by an array of U.S. Coast Guard (USCG), Northwest Alaska
regional partners, including Sitnasuak Native Corporation, Kawarek Incorporated, and City of Nome, as well as academic partners
from the University of Alaska system and the University of Idaho’s
Perry Mendenhall, Sitnasuak Elder, and Dr. Doug Causey, ADAC Principal Investigator, sit aside during
Center for Resilient Communities.The timing of the workshop on March
break to further collaborate at the 2018 Arctic-focused MaLTE workshop.
26-27, 2018, a day ahead of the start of the 2018 Western Alaska
Interdisciplinary Science Conference (WAISC) hosted in the same
location on the Northwest Campus of University of Alaska Fairbanks in
Nome, Alaska, allowed the participation of participants of the WAISC
conference in the ADAC led workshop as well.
Open to the public, the workshop brought together a diverse
audience of USCG operators, tiered government officials from both
state and federal agencies, and leaders and elders from Northwest
and North Slope Alaska communities. The principal goal of the
workshop was to listen and learn from residents of Arctic Alaska
coastal communities who are the genuine local experts of Arctic life.
Working in five breakout groups, the approximately 50 workshop
participants identified key future challenges, explored uncertainties
most relevant to discerning a future Arctic, and prioritized issues and
concerns that will need to be addressed to enable sustainable and
resilient community development in the future Arctic.
(Continued on page 2)
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(Continued from page 1)
Receiving predominantly positive feedback, the workshop’s comprehensive
planning team and breakout group facilitators were delighted to have facilitated
the beginning of a much-needed dialogue between workshop participants

Student Spotlight: Matt Ahlrichs
Arctic Domain Awareness Center (ADAC) Fellow
For the past two and a half years, Matt Ahlrichs has been involved with ADAC
as a research fellow and as a research associate. Matt was supported by ADAC to
conduct research in sensor optimization and life cycle costs while pursuing a
graduate degree in civil engineering. His course focus centered on environmental
engineering, water and wastewater management. During his time as a research
associate, Matt assisted in pursuing funding opportunities and has represented
the Center at various events around Alaska.
Promoting Arctic domain awareness is something
that Matt is deeply passionate about. During a recent
discussion with Matt, he relayed that “Living in Alaska
for the past eight years has elucidated the drastic
changes that are happening in the Arctic. From the
changing natural environment to increases in human
activity, the Arctic is a unique and dynamic place.” His
involvement with a literature review on U.S. Coast
Guard response and human health concerns if an
accident were to occur in the high Arctic highlight the
difficulties in operating in such a remote area as Arctic
Alaska. His thesis is centered around asking the
question, “Is a sensor network suitable for a given
environment and can its environmental impact be
minimized?” Matt developed a framework evaluating
the influence of topologic, meteorological, and land
cover on sensor survivability over a given timeframe.
These sensors designed for this study are created to
survive in harsh climates, like the arctic, making
remote, low-cost and low-impact monitoring a
possibility.
Matt’s involvement with ADAC has not been
exclusively focused on academic research. He was
awarded funding to complete an internship at the
Maritime Security Center (MSC), located at the Stevens
Institute of Technology in Hoboken, New Jersey. Matt
was thrilled to have the opportunity to work with other
students and promote Arctic domain awareness by

DHS Centers of Excellence gather in Washington,
D.C. for a Summit meeting at the end of May
By Kyle Alvarado
Coordinated collaboration is a pivotal requirement in developing
strategy. The Department of Homeland Security (DHS) Science and
Technology Directorate, Office of University Programs (DHS S&T OUP)
supports a number of Centers of Excellence (CoE) distributed across
the United States that have a dedicated focus on advancing a
variety of DHS missions and helping to train the next generation
of homeland security experts. On May 30-31, the DHS S&T OUP
Centers of Excellence will gather at the George Mason
University in Arlington, Virginia for the 2018 DHS CoE
Summit. The agenda of the Summit includes distinguished
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investigating the acoustic properties of ice cracking. Reflecting back on
this experience, he said “Working at the Stevens Institute of Technology
gave me exposure to new techniques and equipment that I otherwise
would not have been able to experience. Furthermore, I was able to share
my knowledge about Arctic systems with individuals who have only read
about Alaska in textbooks.” The research gleaned interesting insights and
was presented by Chenhui Zhen at the 2017 Acoustical Society of America
conference in New Orleans, Louisiana.
Among mentorship Matt has received while being part of ADAC is
career advice. Taking part
in ADAC hosted activities
and conferences, Matt
has had the opportunity to
interact with leaders in
the public and private
sectors. Matt said, “ADAC
has continually gone out
of its way to ensure that
its fellows are well
positioned to integrate
into the workforce or
pursue further education
after the completion of
their programs. I would
not choose to replace the
experiences I have had
and the people I have
met.”

Matt Ahlrichs, University of Alaska Anchorage, Civil Engineering graduate program

2018 DHS Summit
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concerned about the future of Arctic living. ADAC will prepare a workshop report
to provide interested parties with details on knowledge gathered and
perspectives gained at the workshop. ADAC extends our sincerest thanks to all
of our partners who helped make the event possible, and to all of those who
participated and made the workshop a success.

With his fast
approaching graduation,
Matt is ready to transition
into the workforce and
continue using and
expanding his talents in
that context. Everyone at
ADAC wishes him best of
luck in his endeavors and
looks forward to following
his success in the years to
come.

keynotes speakers, panel discussions, innovation showcase exhibit of CoE
developed technology solutions in response to homeland security challenges, and
a student research poster showcase.
As a DHS CoE, ADAC looks forward to participating in the Summit and learning
from fellow CoEs to take advantage of the opportunity for more inclusive research.
In addition to gathering DHS COEs, the event aims to solicit subject matter
experts to discuss current and future homeland security challenges. A goal of the
event is to facilitate collaboration among DHS CoE researchers, DHS leadership,

ADAC technologies collaborating
against an Arctic oil spill
By Executive Director Church Kee and Kyle Alvarado
There is a growing question that follows ADAC’s progression in scientific
research and development: how can projects collaborate to perform more
effectively? This question has significant meaning for the Center considering
the environment for which these projects are meant. The Arctic region is
austere, unpredictable, and largely unobserved, which reinforces the need for
technologies and products to be collaborative.
A leading concern is the Arctic remains a domain of uncertainty in both
current and future perspectives of understanding. Solutions to these
uncertainties, more specifically ADAC research projects, have very similar goals;
foremost to enhance domain awareness for the first responder, the United
States Coast Guard (USCG). To evaluate the collaborative feasibility of research
products, each end product must fulfill individual tasks while complimenting
each other in ways to achieve the desired outcome. For instance, to optimize an
operational effort of maintaining awareness of an oil spill in the Arctic, the
USCG could utilize end products from the following ADAC research projects:
Arctic Oil Spill Modeling, the Propeller-Driven Long Range Autonomous
Underwater Vehicle (LRAUV), High-resolution Ice-Ocean Modeling and
Assimilation System (HIOMAS) and Sea Ice and Weather Forecasting.
AOSM provides oil spill characterization For the under-ice oil release from a
well blowout or a ruptured pipeline, the approach involves coupling output from
the oil plume model developed by Texas A&M University with simple analytical
density current models to arrive at forecasts of oil spreading. For oil released
near the surface, project team adopted approaches derived from the research
literature that are compatible with NOAA’s GNOME oil spill model (General
NOAA Operational Modeling Environment). The LRAUV is helicopter-portable,
allowing rapid response to incidents to provide situational awareness for first
responders. Construction is now underway for a small long-range AUV (LRAUV)
equipped with oil sensors and navigation systems. Project includes
demonstration of the LRAUV survey capability, and creation of a simulator for
gaming AUV deployments for oil spills. The vehicles are small, about 30 cm
(12 inches) in diameter, and require no special handling equipment. Nominal
range is 600 kilometers, under ice. HIOMAS is calibrated and validated using a
range of available sea ice and ocean observations and then used for (near)
real-time hindcast and daily-to-seasonal forecast of Arctic Ocean currents, sea
ice, and change. Accurate, high-resolution predictions of ocean currents and
sea ice conditions will enhance the Coast Guard’s ability to prepare for and
respond to oil spills in the Arctic Ocean. Sea Ice and Weather Forecasting is
rapidly maturing project that provide decision support to the first responder in
weather and sea ice-sensitive conditions.

and component end-users and industry partners. Each CoE will have the
opportunity to demonstrate innovative Research and Development (R&D) tools
and solutions to audiences in order to stimulate the transition of a research
project product to reality to further protect the homeland.
During the technology showcase, ADAC will present video summaries of
current research projects narrated by respective project Principal Investigators
as well as the physical outcome of a newly fabricated product, the Long Range
Autonomous Underwater Vehicle (LRAUV). Developers of the propeller-driven

When an oil spill occurs in U.S. coastal waters,
the USCG leads the U.S. federal response, and
methods for characterizing oil spills in ice-covered
oceans are absent. As maritime traffic in the high
latitudes increases, so does the risk and probability
of an oil spill. Last fall ADAC hosted “Coping with
the Unthinkable, an Arctic Maritime Oil Spill” Arctic
Incident of National Significance Workshop. This
workshop brought together a remarkable array of
researchers and oil spill operators to review the
challenges and address the shortfalls of responding
to an Arctic maritime oil spill. As discussed in
breakout sessions, ADAC’s current spill related
research projects contribute capability to
collaboratively to locate, characterize and aid
decision makers in management of oil dispersion.
An important outcome from the workshop was
ADAC’s post workshop funded solicitation that has
now received 22 separate scientific research
proposals for review and selection.
There are several ways in which these projects
cross collaborate. HIOMAS ocean current and sea
ice modeling supports characterizing of important
variables essential to AOSM. Similar to HIOMAS the
Sea Ice and Weather Forecasting can provide
tactical level tools that additional fidelity to AOSM
modeling. Meanwhile, AOSM is now characterizing
three dimensional modeling useful to integrate into
LRAUV on-board software and oil sensing hardware
to map an Arctic region oil spill…in both ice free and
ice laden waters.
As ADAC matures existing research and prepares
to launch new research from the fall 2017 Arctic
IoNS workshop, the center will seek to continue to
develop “feasibly incorporative systems.” Such an
approach contributes to U.S. Coast Guard led’
unified command in an Arctic oil spill response, by
gaining and maintaining awareness and
characterizing the spill and providing useful and
actionable information to decision makers. In order
to safely, efficiently and effectively respond,
research project collaboration that leverages other
research, is good policy, as it reduces stovepipes
and wasting taxpayer resources from duplicative
research. As ADAC brings aboard new research
from the best of the new oil spill response
proposals, all can be sure, the Center will continue
to seek collaborative approaches to integrating new
research into maturing research.

LRAUV at Woods Hole Oceanographic Institute
(WHOI) in Woods Hole, MA focused on the need for
under-ice mapping of oil spills and environmental
hazards. The LRAUV in development is also fitted
with sensors that can accommodate a range of
operations potentially pursued by the U.S. Coast
Guard.
In support of growing the future homeland
security enterprise, CoE sponsored students will
be poster-presenting their research relating to
challenges faced by respective CoE customers.
Two ADAC fellows will join over two dozen
undergraduate through doctoral student
researchers from individual CoEs, offering an
assortment of solutions fundamental to solving
homeland security challenges.
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Celebrating 150 Years
Together

A look at the United States Coast Guard (USCG)
in Arctic Alaska
By Karien Dixon and Malla Kukkonen
After the United States’ purchase of Alaska in 1867, revenue
cutters Lincoln and Wayanda began surveying the new territory.
Revenue cutters, which were part of the Revenue Cutter Service, a
predecessor of the United States Coast Guard, were soon assigned
security duties in response to the illegal hunting of fur seals. During
the spring, they sailed to the Bering Sea, patrolling and enforcing laws
prohibiting the unauthorized harvest of fur seals. Cutters were also
tasked with regulating the circulation of firearms, ammunition, and
alcohol. As a law enforcement presence, the revenue cutters began
protecting and serving Alaska in other areas, such as search and
rescue, humanitarian aid, oil spill response, and military services.
After years of service to Alaska, the Revenue Cutter Service merged
with the Life-Saving Service to form the U.S. Coast Guard in January
1915.
The USCG played a pivotal role in the development of Alaska, aiding
in their economic, communal, and population growth. The most
prominent humanitarian contribution was assistance with the 1880s
introduction of Siberian reindeer to Alaska. Due to the increased hunt
of fur seals and whales, native Alaskans were deprived of their major
source of food and other necessary resources. The reindeer were key
in helping sustain the population, providing another source of food,
clothing, and other essentials. Throughout the years, the USCG has
formed and maintained a strong and positive relationship with the
diverse Alaskan communities and cultures.
Over time, the U.S. Coast Guard has continued protecting and
serving Arctic Alaska in numerous ways. In late February, 2018 , the
Unified Command consisting of the USCG and the Alaska Department
of Environmental Conservation (DEC) responded to a heavy fuel oil spill
north of Kodiak Island in the Gulf of Alaska. Strong, hurricane force
winds had demolished a dock holding numerous gallons of heavy fuel
oil (Fuel Oil No.6), causing an oil spill in an area designated as critical
habitat for marine mammals like sea otters and Steller sea lions, both
of which are included populations on the Endangered Species Act.
Although delayed due to inclement weather, the USCG and partners
responded to this spill, preventing a potential national crisis (Alaska
Public Media, April 25, 2018, Anchorage Daily news, February 27,
2018[MK1] , Alaska Department of Environmental Conservation,
2018).
As part of their continued commitment of having a mobile and
seasonal presence in the Arctic, the USCG has begun their Arctic Shield
2018 operations in Arctic waters. During this operation, USCG cutters,
aircraft, and personnel are deployed to various locations in the Arctic to
engage in operations falling within the various U.S. Coast Guard
missions. These exercises prepare the various crews for any real USCG
missions, which continue to include search and rescue and law
enforcement in the Arctic environment (U.S. Coast Guard, Operation
Arctic Shield 2018[MK2] ).
Upon the fifth-year anniversary of the U.S. Coast Guard’s
Arctic Strategy, released in May 2013, the three strategic
objectives of the USCG in the Arctic over the next 10 years
are: Improving Awareness, Modernizing Governance, and
Broadening Partnerships. They aim to ensure all Arctic
nautical activity stay safe, protected, and environmentally
accountable in the long-term. Over the past 150 years,
the USCG has aided in the establishment, growth,
and security of Alaska, and with continued
commitment to the Arctic, Alaska, and the Nation.
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Tentative calendar

May 2018

• May 30 - 31: ADAC participating in the DHS 2018 Summit at George Mason
University, in Arlington, VA.
• May 30-31: ADAC participating in the Alaska National Lab Day hosted by the
University of Alaska Fairbanks (UAF) in Fairbanks, AK.

June 2018
• June 1: U.S. Coast Guard Change of Command Ceremony, Washington, D.C.
ADAC Executive Director Kee attending.
• June 4: ADAC”s Arctic Summer Internship Program (ASIP) ADAC’s Summer
Internship program commences in Anchorage, AK.
• June 7: ADAC Customers and Partners Roundtable.
• June 11- 22: ADAC staff and ASIP participants attending field portion of the
ASIP program in Utqiagvik (formerly known as Barrow), AK.

July 2018
• July 1: ADAC’s program Year 5 begins

August 2018
• August 21-23: CAN-US Arctic Maritime and Environmental Security
Workshop, hosted at the University of Alaska Anchorage, AK.

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.
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