
Norilsk Diesel Spill
Lessons Learned from Spill 
Response in the Arctic
By: Connor Keesecker, Research & Communications Associate

In May 2020, the European Space Agency released satellite 
images of rivers turning bright red in the Russian Arctic.  The 
cause of the startling scene was a massive diesel spill from a 
fuel storage tank near the industrial mining city of Norilsk. 

The spill occurred roughly 200 miles above the Arctic Circle 
and has released between 15,000 to 20,000 metric tons of 
diesel.  It has become the second-largest oil spill in Russian 
history and one of the largest industrial incidents to have 
occurred within the Arctic.  The storage tank is owned by a 
subsidiary of Nornickel, a Russian mining company that 
operates nickel and palladium mines in the Norilsk region. 

For researchers like Dr. Nancy Kinner with the University of 
New Hampshire Coastal Response Center (CRRC), incidents like 
the Norilsk spill can provide essential opportunities to 
better understand the nature of Arctic oil spills. Dr. Kinner 
leads the Arctic Maritime Spills Modeling (AMSM) 
research project with ADAC. The project’s goal is to 
identify existing oil spill modeling technology and adapt it 
to the unique conditions of the Arctic (sea ice, extreme 
weather, etc.). 

Dr. Kinner has been in contact with the World Wildlife 
Fund Russia (WWF), who has monitored the Norilsk spill’s 
response.  The spill response has involved between 
500-1000 personnel from the Russian government and 
industry.

While responding to spills in remote and extreme 
environments like Norilsk is always challenging, 
springtime conditions aided response efforts. As the spill 
occurred while local rivers were in flood-stage from snow 
and ice melt, wider rivers caused fuel to spread out and 
move slowly downriver. According to Dr. Kinner, if the spill 
had occurred while rivers were not out of their banks, fuel 

would have been concentrated and moved down the narrow 
arctic rivers as a compacted “slug.” 

When the rivers receded from the flood-stage, oil became 
trapped in ponds along the river’s floodplain, allowing 
responders to collect oil-water more easily. Even prevailing 
winds worked to concentrate diesel on the water’s surface, 
making oil booms more effective at trapping oil flowing down 
rivers. Ultimately, first responders were able to recover an 
estimated 30,000 cubic meters of oil-water. 

Although fears of vast quantities of diesel fuel reaching the 
Arctic Ocean have been raised in many media reports on the 
spill,  diesel is unlikely to have a discernible impact on the 
ocean. Given that the spill occurred nearly 1,000 km inland, Dr. 
Kinner explains that any unrecovered would dilute to non-
detectable levels before reaching the ocean. “There’s no way 
with bio-degradation - no way it would make it that far,” she 
said.

Environmental agencies of the Russian Federal government 
are still assessing the overall damage from the Norilsk spill. Dr. 
Kinner attributes low levels of wildlife kill resulting from the spill 
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Center Update
By: Maj Gen Randy “Church” Kee, Executive Director

ADAC Late September Update and reminder for tomorrow’s Customers and 
Partners’ Roundtable.

As I know is the case for many, the Arctic Domain Awareness Center 
continues principally in a telework status as we have been accomplishing now 
since St Patrick’s day in middle March.  Based on University of Alaska 
Anchorage Chancellor guidance we at the Center are preparing to continue in 
this status through Spring Semester 2021.  Meanwhile, our research network 
that is charged with advancing the science and technology projects as 
outlined in our DHS S&T OUP approved Workplan continue to advance in a 
combination of telework, socially distant lab, workshop and field 
investigations.  

The following is a rundown of recent and upcoming events for your review.  
We are pleased to answer any/all questions as best we can.  The details 
follow:

Interagency Arctic Research Policy Committee (IARPC) 5-year research 
plan development.  ADAC was honored to support the developmental efforts 
for the next IARPC 5-year research plan from 14-17 September 2020.  We 
respectfully thank the organizing efforts of Dr. Larry Hinzman, Nikoosh Carlo, 
Sara Bowden, Liz Weinberg and the rest of the IARPC staff for their thoughtful 
and inclusive efforts.

Canada-U.S. ACCUSARS Workshop I, 17-18 September 2020.  ADAC and 
our colleagues who lead and direct the North American and Arctic Defense 
and Security Network at Trent University in Peterborough Ontario were 

honored for the remarkable participation in the Advancing Collaboration in 
Canada-U.S. Arctic Regional Security (ACCUSARS) I workshop, conducted 

virtually on 17 and 18 September.  We were honored for a remarkable 
array of Defense and Security distinguished leaders who provided an 

amazing gift of their time to help advance Canada-U.S. collaboration 
in understanding the challenges, risks and opportunities to 

characterize and counter the concerns facing the Canada and U.S. 
sovereign territory and our respective national interests from a 

North American Arctic vantage.  We are tentatively planning an ACCUSARS II 
workshop in early 2021 and an ACCUSARS III workshop in Spring 2021.  The 
ACCUSARS I workshop report is underway in development and we look forward 
to sharing these insights soon.  ADAC respectfully thanks the workshop 
Co-host, Dr. Whitney Lackenbauer, and his NAADSN team as well as our VIP 
presenters.  

Arctic Laboratory Partnerships (ALPS).  Over the past 2 months ADAC has 
been honored to collaborate with Sandia, Los Alamos and Pacific Northwest 
National Laboratories, (SNL, LANL and PNNL respectively) plus an array of 
research leadership at University of Fairbanks and representatives from the 
U.S. Department of Energy and the new/restarted Arctic Energy Office in a new 
initiative called the “Arctic Laboratory Partnership” (ALPS).  ADAC was 
fortunate to support LANL and PNNL in facilitating the Arctic Security working 
group in the ALPS construct and authored concepts in advancing Arctic 
Domain Awareness in multi-disciplined Arctic environmental data acquisition, 
integration and presentation and a new collaborative framework oriented to 
Arctic Environmental Security focused on 5 separate focus communities, each 
with an increasing need for fine scale Arctic characterization.  More to follow 
as we continue to support this important aspect of Arctic science 
advancement.

The Woodrow Wilson Polar Institute and ADAC Arctic Security Dialogue 
series.  First event is Monday, 5 October 2020 via Zoom.  The Wilson Polar 
Institute and ADAC are conducting a series of Arctic security discussions over 
the course of at least the current academic year, oriented to specific areas of 
interest in context of Arctic Security.  As announced by Formal announcement 
of the first event is due from the Wilson Center shortly, but the first planned 
event is set for the morning of Monday, 5 October (Alaska time) which we are 
honored to relay will be a highly distinguished panel of five retired USAF 4 star 
General Officers providing their reflections regarding recently released 
Department of the Air Force Arctic Strategy.  Following an opening series of 
remarks by the current Alaska Command, Alaska NORAD Region and 11th Air 
Force Commander, these distinguished and highly decorated leaders will 
provide their insights to include contextual perspectives about the rising 
trends of Great Power Competition across the high North, and the role and 
importance of the Air Force in Alaska and the Arctic towards implementation of 
the Department’s new strategy.  The next event planned later this fall will seek 
to have a retired U.S. Coast Guard leader discussion on the developing 
challenges and opportunities in the Arctic maritime region.

to the existing level of pollution from mining and smelting around Norilsk.  
“That area is heavily impacted by nickel waste and disposing of processing 
water,” Dr. Kinner said. Had the river been less polluted, the ecological 
damage would have been much greater, but the damage had been done due 
to long term nickel pollution.”

The cause of the spill was likely a dangerous combination of poor 
environmental regulation enforcement and aging infrastructure. Long-term 
corrosion to the bottom of the tank caused holes to develop, eventually 
leading to the tank’s collapse.  Russian Authorities cited these very issues in 
2014, and ordered Nornickel to replace anti-corrosion coating on fuel tanks 
by 2015.  For Dr. Kinner, “It boils down to a very poorly maintained facility.”

Ultimately the incident provides a potent reminder of the risks of aging 
infrastructure within the changing Arctic. This dynamic is not limited to 
Russia, as aging infrastructure poses similar challenges for rural 
communities in Alaska and Canada that utilize diesel fuel as their primary 
fuel source.  

As more is made public about the spill, the incident will serve as an 
instructive case study for researchers within the Arctic community. The 
knowledge gained from this incident should help researchers like Dr. Nancy 
Kinner strengthen response strategies for remote regions and inform policy 
to prevent future incidents. 

1 - http://www.esa.int/ESA_Multimedia/Images/2020/06/Arctic_Circle_oil_spill#.XtntqdTNF-x.link 
2- https://www.themoscowtimes.com/2020/06/05/in-siberian-fuel-spill-climate-change-is-seen-as-major-factor-

a70494#:~:text=On%20Thursday%2C%20Russia’s%20environmental%20watchdog,off%20the%20coast%20of%20

Alaska
3 -  https://www.bbc.com/news/world-europe-52915807 
4 -  Ibid
5 - https://wwf.ru/en/resources/news/zelenaya-ekonomika/razliv-diztopliva-pod-norilskom-pomoshch-pribyvaet-so-

vsekh-storon/   
6 - https://www.npr.org/2020/06/16/878852931/the-oil-spill-from-russian-nickel-mine-is-moving-towards-the-arctic-

ocean 
7 - https://wwf.ru/en/resources/news/zelenaya-ekonomika/wwf-svoevremennoe-informirovanie-pozvolyaet-ogranichit-

masshtaby-chs/ 
8 - https://www.mining-technology.com/features/norilsk-oil-spill-nornickel-disputes-damage/ 
9 - Ibid

Clean up of Russia’s Norilsk Spill 2020
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Please see more at either:

- wilsoncenter.org/program/polar-institute

- ArcticDomainAwarenessCenter.org/Events

Alaska Federation of Natives (AFN) Annual Meeting “Good Government, 
Alaskans Decide” 15-16 October 2020 “All virtual”…Television, Radio and 
Livestream.  ADAC is honored to participate, listen and learn at the upcoming 
AFN Annual meeting starting on 15 October, which includes supporting the 
Alaska military panel led by the Senior military leader posted in Alaska, Lt 
Gen David Krumm, USAF.  For more details, please see nativefederation.org/
convention/

Arctic Maritime Spill Modeling (AMSM) Workshop, announcing new 
dates:  16, 23 and 30 November 2020 via virtual conference.  The structure 
and schedule of the upcoming AMSM workshop has changed to change to 
accommodate schedule challenges of a number of key planned participants.  
Agenda to follow soon.  Registration is now open at 
ArcticDomainAwarenessCenter.org/Events

 Arctic Maritime Horizons, an Exercise on the Maritime Transportation 
System of the Bering, Chukchi and Beaufort Sea regions, 1-2 December 
2020, Hotel Captain Cook (COVID 19 Permitting).  ADAC continues to plan for 
this in person desired workshop, which may have to shift to early February 
2021 if COVID19 conditions prohibit a safe and smart gathering of maritime 
focused professional associated with this planned table-top exercise.  A “go 
or delay until February” decision is planned for middle October 2020.  Please 
see:  ArcticDomainAwarenessCenter.org/Events

Notification to support future Alaska Command (ALCOM) Arctic 
Symposiums and Arctic Senior Leader Summits.  ADAC was recently honored 
by a notification from Alaska Command for a long-term opportunity to support 
ALCOM Arctic Symposiums and Arctic Senior Leader Summits.  More to follow 
for specific events following ALCOM decision making.

Announcement of ADAC “Strengthening Partners in Arctic Industry” 

(SPAI) a virtual conference, planned for 18-19 February 2021.  As part of 
ADAC’s research commercialization focus in Program Year 7, the Center is 
respectfully announcing the Strengthening Partners in Arctic Industry” (SPAI) 
virtual conference in which the Center’s research as well as an opportunity 
for an array of other Arctic and cold regions research and industry will be 
invited to present simply to inform and be informed.   This event will be open 
to all, and will include a focus look at how Arctic science and technology 
research can be leveraged by commercial interests who are seeking to 
advance capabilities in responding to maritime concerns, challenges and 
crisis/crisis management.  Further announcements and details to follow.

As a reminder, please see consider participating at the upcoming events 
that we at ADAC are honored to support:

• MRS 2020.  ADAC is honored to support and participate in a number of 
convening and convergence events this fall, which include the 11th 
Annual Maritime Risk Symposium, (a virtual event) co-hosted by USCG 
R&D Center and the CIRI Center of Excellence at the University of Illinois 
Urbana-Champaign (please see maritimeprofessional.com/news/
maritime-risk-symposium-2020-maritime-361258)

• MASS 2020.  ADAC is pleased to support the Canadian Maritime and 
Arctic Safety and Security (MASS) Forum, normally hosted at St John’s 
Newfoundland, now a virtual event.  Please see:  maritimearcticsecurity.
ca/

In closing, while COVID 19 continues to be a challenge in conducting 
Arctic S&T research, education and convening activities, most of problems 
are surmountable, all that is generally required is a bit of ingenuity and 
adaptability.  We are truly appreciative of all that each of you provide to the 
community of interest in research, education and/or other support that 
enables the Arctic operator in support of important endeavors that 
contribute to peace and security for the Arctic region.  We try our best to 
remember useful research, education and convening activities…are by 
their very nature, collaborative endeavors and the strength of the 
network of this collaboration is the true measure of merit. 
Accordingly, we continue to be thankful to each of you for your 
interest in research that benefits the Arctic operator.

Avoiding the Titanic:
Ensuring Safe Vessel Transits 
Through the U.S. EEZ in the Arctic

By: Kelsey Frazier, Research Associate

The retreat of Arctic sea ice is opening sea routes along the periphery of the 
Arctic Ocean. The result is an opening of the region to new opportunities in trade 
and resource development. Arctic nations have already begun to develop their 
portions of this burgeoning frontier, but they aren’t the only interested parties. 
State and commercial actors from around the world seek to share in the long-term 
benefits of an increasingly accessible Arctic.

Traveling through the Arctic, however, is not without significant risk. While 
vessels are more able to find passable areas, sea ice is an ever-present threat to 
vessel safety. While the ice cover is reduced, it’s not completely gone. How then, 
can we ensure vessels traveling through the Arctic, specifically the U.S. exclusive 
economic zone (EEZ) of the Arctic, can do so safely?

One of ADAC’s current projects, the Arctic Ice Condition Index (ARTICE) aims to 
ensure safer transits through the U.S. EEZ. This project is in its second year of 
development and has produced an algorithm that outputs charts indicating the 
relative risk between vessel/ice interactions throughout the Arctic Ocean. That risk 
is evaluated using the International Maritime Organization’s “Polar Code,” which 
outlines how to calculate risk, and how mariners can use these risk values to make 
informed decisions. 

The project team chose to employ the Polar Code methodology so that U.S. risk 
charts would be interoperable with other Arctic nation’s charts, which reduces the 
likelihood of someone misinterpreting the data. Nations like Russia, Canada, and 
Finland use the Polar Code methodology as well. This method requires each vessel 
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2020 DHS S&T OUP SRT 
Program Reflections
By: Dr. Eranna Guruvadoo and

      Ellee Matthews, Education and Administration Manager

For the past four years, ADAC has been the fortunate and grateful 
recipient of a Summer Research Team (SRT) funded by the Department of 
Homeland Security (DHS) Science and Technology (S&T) Office of University 
Programs (OUP). The SRT program was created to stimulate and highlight 
the profound intellectual capital produced by the United States’ Minority 
Serving Institute (MSI) Universities. The program places faculty and students 
from participating MSI Universities at DHS Centers of Excellence (COE), such 
as ADAC, for a period of 10-weeks each summer in order to participate in 
full-time collaborative research. However, this year, due to the COVID-19 
pandemic, the SRT program took place virtually. As a result, like much of the 
world, SRT members were forced to quickly transition their research projects 
into 10-week programs that could be achieved entirely online. 

 ADAC’s 2020 virtual SRT program was led by Dr. Eranna 
Guruvadoo, a Professor of Computer Science at Bethune-Cookman 
University in Daytona Beach, Florida, and mentored by the University of 
Alaska Anchorage’s very own, Dr. Caixia Wang, Professor and Chair of the 
Department of Geomatics. Despite the setbacks induced by the COVID-19 
pandemic, and the transition of research to a virtual platform, this year’s 
Summer Research Team persevered to accomplish some truly astounding 
work. Below are the reflections of this year’s program provided by Dr. 
Guruvadoo: 

“Due to COVID-19, UAA campus was shut down; so, I could not be on 
campus. I had to work remotely from my home in Florida with my 2 students. 
I communicated regularly with my mentor, Dr. Caixia Wang, the Geomatics 
Department Chair at UAA, and my two participating students, Ben Carter, 
and Jack Mercellus, were also participating remotely from their homes. 
Consequently, it was not a typical work/vacation summer in Alaska. It has 
been quite challenging, particularly for my students, to work remotely. 

“Our team project for the 10-week period was on applying machine 
learning to assess damages to buildings caused by natural disaster[s]. 

Natural disasters wreak havoc on nations around the world, killing 
approximately 90,000 people every year and affect[ing] 160 million people 
around the globe. These disasters create significant physical, social, and 
economic devastations. To alleviate suffering and prevent secondary 
disasters caused by collapsed damaged buildings, emergency responders 
require rapid and reliable estimates of damaged buildings to execute 
evacuation plans. Current practices of manual annotation and classification 
of damaged buildings are time-intensive, sometimes taking weeks, thereby 
causing delay in emergency response and relief efforts. 

“Some recent developments are changing this landscape. The availability 
of graphical processing units (GPU’s), and the development of new computer 
vision and machine learning algorithms to extract information from very-high 
resolution satellite imagery at sub-meter scale[,] offer the possibility of 
cutting the process down to a few hours. 

“Our project investigated the use of Unet, a type of convolutional neural 
network, to perform building damage assessment. Satellite images of “pre” 
and “post” disaster events were used to train the Unet to locate and assess 
damage extent to buildings. Due to time constraint[s] and limited availability 
of computing resources, the model used had to be downsized considerably. 
Our results indicate that the model developed can be fully exploited using 
cloud computing resources to solve the identification and classification of 
damaged buildings.   

“We intend to apply for the DHS follow-on funding opportunity so that we 
can continue our work, based on a suggestion made by the ADAC Executive 
Director, [Maj General, USAF (Ret)], Randy Kee (“Church”) to extend the 
model developed to disaster events in  Alaska. 

“I acknowledge the opportunities provided by the MSI DHS Summer 
Research Team Program hosted at ADAC. Several students from my home 
institution have benefited greatly from the exposure to the research activities 
undertaken at UAA. My personal association with ADAC and a handful of UAA 
faculty has been awakening.”     

ADAC is truly grateful for the tremendous hard work and perseverance 
shown by this year’s 2020 SRT. We congratulate you on your successes, and 
look forward to you being able to join us in-person in Alaska once again.

The 
Diomede Islands
History and Impact on Our Modern World
By: Jeffrey Kee, Media Specialist, ADAC Affiliate, Assigned to UAA Business 

Enterprise

It’s hard to think of a smaller, more isolated community than that of Little 
Diomede.  Tucked away on the edge of the world, along a narrow boarder 
between two of the world’s strongest superpowers, this community sits on a 
narrow corner of an island with a 2.43 square mile surface area.1  Until the 
modern age, few knew of its existence, and even fewer understand its 
significance.  Throughout the two islands’ history, this place has likely seen 
more change in the last hundred years than since the Diomede islands were 
first inhabited.

The Diomede Islands were rediscovered on August 16th 1728 by the 
Danish-Russian navigator Vitus Bering.2  As recorded by others who 

visited the islands, the indigenous population were keen to trade 
everything they had.3  The islands are void of trees, brush, rivers, 

minerals, and even building space.  Anything the native populous 
obtains is from the sea, or by trading for it.  During the Nome gold 

rush, the residents of the Diomedes would travel to the Seward Peninsula in 
order to trade their goods with the city’s growing population.  But travel by 
boat is limited by a narrow window during the summer months, so once the 
people of Diomede have acquired the resources for the winter, they return to 
their homes and prepare for the cold months to come.3

Once winter sets in on the Diomedes, ice begins to form around the 

Town of Little Diomede during the summer
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island, and they become even more isolated as they become cut off from 
the rest of the world when they are encase by their frozen prison.  Until 
the dawning of the modern age, there was no need to know about the 
islands as they played no roll in culture, world economy, or economy, but 
that was all about to change.

When Russia sold the territory of Alaska to the United States on 
October 18th 1867, the treaty specified that the two islands of Diomede 
would serve as the official boundary between the old world and the new.3  
It was an ideal way to cleanly divide the Bering Straits so disputes of 
territory could be avoided, but this decision would have a lasting impact 
on the native population in ways no one considered at the time.  What 
was once considered the corner of the world, useless rocks in a 
dangerous sea, has ironically become a name known by politicians, the 
military, and businesses the world over.  Since the 20th century, the 
Diomedes have become a central part of world politics and national 
recognition.  As World War II ended and the Cold War began, the Diomede 

Islands became pivotal to the mounting tensions of the two countries.  As 
the USSR realized the strategic importance of the Diomede Islands, they 
relocated the indigenous population of the Big Diomede in order to build a 
military installation on the island.3

For the population of the Big and Little Diomede islands, this was a 
difficult moment.  The two island populations had been intertwined 
together for millennia, and at the dawn of the Cold War, these families 
spread across the two islands became permanently separated.  Even 
today, the families struggle to see each other.3

But as the Cold War tension began to fade 
as the USSR was replaced by the modern nation 
of Russia, the Diomede Islands are not gone 
from the global conscience.  A theoretical bridge 
between Russia and Alaska has sparked a new 
interest in these rocks of the Bering Sea.  While 
the concept of a 50 mile bridge across the 
straights seems ludicrous, examination of the 
ocean makes the task seem plausible in the 
near future.  At an average depth of 160 feet, a 
bridge across the ocean would be feasible if ice 
were not involved.  If seasonal ice were to 
continue to lessen, or if stronger supports were 
to be developed, then the Diomede Islands 
could become vitally important in the economy 
of the region and the interaction between the 
United States and Russia.  Whether it’s a bridge 

or a tunnel, the possibility is looking more and more likely.4

The first concept for a bridge across the straits was devised in the 19th 
century by William Gilpin and architect Joseph Strauss who built the Golden 
Gate Bridge.  The idea was abandoned over and over by both Russia and the 
United States, but as technology improved year by year, the idea has only 
gained traction.  Now, the question is less about feasibility, and more about 
the cost.  With China’s interest in the project, several nations see the bridge/
tunnel as a near reality.  With Chinese interest in places like Nome, Alaska, 
their growing interest could also become a major concern since China’s 
investment could spell trouble for U.S. interests.4

As travel in the straits continues to grow, these islands will likely become 
part of the security for the region.  It might be a decade before this 
transformation will happen, and the remaining residents of the Diomede will 
likely be swept up by the changes.

As the Arctic opens up, the communities of the Bering Sea will inevitably 
be affected by it.  While the United States has currently avoided any military 
installation on the Little Diomede, Russia’s decision to build up their Arctic 
islands, including Big Diomede, has kept the islands in our public conscience.  
If the warm pacific waters continue to move north, the icy shell that once 
isolated their community will be gone, and increasing ship traffic will spark a 
concern for the safety of the island’s local inhabitants, but also a concern for 
the safety of the Arctic from foreign whalers, military vessels, and illegal 
trafficking.  There is no turning back, but we might be able to choose how we 
move forward.  Will native boats need to start carrying an AIS transponder?  
Will the land of the Diomede acquire a property value?  Will the declining 
population need to move to the mainland?  And the most important question, 
with increased traffic, will these islands need government instillations to 
become the gatekeepers to the Arctic?  Whatever happens to these islands, 
there is little doubt that they will stay in the public conscience.

Change is inevitable in this world.  We rarely get to choose whether those 
changes will impact us, but we can choose how we will greet those 
challenges.  If this does indeed transpire, the residents of Little Diomede will 
be faced with this choice in the future, maybe even sooner than we realize.

1 – https://en.wikipedia.org/wiki/Diomede,_Alaska
2 – https://en.wikipedia.org/wiki/Diomede_Islands 
3 – https://en.wikipedia.org/wiki/Diomede,_Alaska
4 – https://en.wikipedia.org/wiki/Bering_Strait_crossing

Looking South at Little and Big Diomede Islands

Bering Straits from space, Big and Little Diomede Islands can be seen in the middle of the image

Concept Art of the proposed Bering Sea Bridge
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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.

Contact Information
3211 Providence Dr.
BOC3 Suite 120
Anchorage, AK, 99508

Website: ArcticDomainAwarenessCenter.org
Email: uaa.adac@uaa.alaska.edu

traveling through the Arctic know their own ice capabilities. Ice capabilities are 
best identified through the process of obtaining a Polar Certificate, which is a 
common certification process for Arctic bound vessels. 

Figures 1-3 are examples of the ARCTICE algorithm output. These charts 
were produced for ice conditions present on July 1, 2020. On these charts, 
green indicates low risk for a vessel, yellow/orange indicates caution and 
higher risk, and red indicates severe risk. In Figure 1, the entire Arctic Ocean is 
green, indicating low risk between a vessel and the sea ice present for vessels 
with an ice class of PC1. In Figure 2, the red and orange spots near the top of 
Greenland on the chart indicate high risk between vessels with a PC5 ice 
class. Finally, Figure 3, for vessels with an ice class PC7, there is significant 
risk in the central Arctic Ocean (red/orange) but the fringes would be low risk 
areas for potential transit.  The algorithm produces more charts than these 
three examples, one for each Polar Class.

For those curious about how Polar Class and sea ice are connected, Figure 
4 illustrates this relationship. A high vessel ice class (PC1) indicates better ice 
capabilities; these vessels can navigate through thicker and older ice. The 
USCGC Polar Star, for instance, has a Polar Class of 2, indicating the vessel 
should theoretically have a low risk of significant damage from sea ice that is 
no more than 1.8 m (5.9 ft) thick. A low ice class (PC7) can navigate only 
through thinner, newer ice. The USCGC Maple, located in District 17 in Alaska, 
has an ice class that falls outside of the Polar Classification list. Based on prior 

calculations, the Maple’s ice capabilities are just below the PC7 class; they are 
limited to transiting areas where the ice is no more than 30 cm (12 in) thick.  

The project team is in the process of automating ARCTICE output. The team 
is working with a local organization, Axiom Data Science, to transition the 
algorithm, automate the output process, and develop a subscriptions service. 
Over the coming ice season, the team will be evaluating the accuracy of the 
output and ensuring the future sustainability of the program. They hope their 
work will ensure the safety of the U.S. EEZ portion of the Arctic for years to 
come. By reducing the risk of a significant vessel/ice interaction, the team 
hopes to ensure the safety of commercial mariners, first responders, and 
locals who live, work, and play in this beautiful part of our planet. 

@ADACAlaska @ADACAlaska  Arctic Domain
Awareness Center

Figure 4: Relationship between ice age/thickness and Polar Classifications

Figure 3: ARCTICE risk index for PC7 vessels Figure 3: ARCTICE risk index for PC7 vesselsFigure 2: ARCTICE risk index for PC5 vessels
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