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Uni versity of Alaskads Arctic T

AoOperator driven researché to support .the Arc
A ..and other U.S. federal maritime security and safeagctivities
A ...and to support the public good.

Meet our customers

=L URIETRTE a;ﬁlmff P dhe Arctic Ope
f— e ARCTIC DOMAI N CourtesyThe Alaska Eskimo Whaling Commission

 AWARENESS CENTER Courtesy Defense news.com
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Advancing Arctic Domain Awarenesgs
In Support of the Arctic Operator
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Altbegins wit h: o)
Commanders up at

ATheAr cti céi mpact s
distance!

AFewr esourcesésmar

A Information and awareness to
support and pote
operations.

A Solutionsneed to be reliable,
reduce risk and increase decision
precision.

oM it he Arctic Operatol.”
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Uni versity of Al askaos
ADAGs hosted by the University of Alaskavi t h

wor k conducted
research across a growing network of academic and industry partners

e

at UA campuses

w
NS

Vision The U.S. Department of Homeland Security Center of Excellence (DHS), providing networked and missised 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 situationa
awareness and crisis response capabilities related to maritime challenges posed by the dynamic Arctic environment

Strategy Advance knowledgen relevant science and technology through conducting research and development in close
coll aboration '

with mission agencies?o

end user s.
TheCenter also develops future leaders for the DHS enterprise through structured education programs
A D A @rineipal customerU. S. Coas't
assistance missions.

Guardéi n

suppor t o fresportsee law enfércement and

ADAGworks with an arrayof International, federal, state, local, tribal, industry and academic partners to advance domain
awareness of the Arctic region

Nunavak
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ADACOs strategic approach
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Propelier Driven Long Range
tonomos Underwater Vehicle

High resolution Modeling of

Arctic Oil Spill Modeling (AOSM) Arctic Sea Ice and Currents.

Arctic Domain All-Hazards WebGIS m
. . . -

1. Lead Arctic focused ==
Science and

Creating an Ice Conditions Decision Index for the Great Lak
maritime operations

P -

Using Vessel Tracking Data to
Prioritize Bathymetric Surveying

Crisis Response Sea-ice and
Weather Forecastingtools
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ADAC's next Arctic
MaLTE workshop

Arctic Medium and Long Term ADAC’s most recent
Environment (MaLTE) Workshops| MaLTE workshop

ong ermio dentsy

2. Convening experts via ——
Arctic focused i
workshops to create :

new understandings

pe
useful for U.S. Coast Guard and other Arctic mariners

orth American Arctc Martime &
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and solve problems Bl s - -

ADAC Uprtateto Alaska NWS 26 Oct 2018

Preparingthe next generation P& i 1. T =
for HSE..ADAC Fellows . = bt

ADACStudent Fallows Program. ADAC's
Fellows are undergraduate and graduate
students across the ADAC Research Network
that supports Operator Driven research for
=] the Center. This includes:
+ ApDrovedproject research support
. + Center activity research (such as
‘workshop reports and iterature
reviaws)

P * Individual research activity (with
rograms ool

ADAC Update 10 Alasika NWS 26 0c1 2018

ADAC'’s Arctic Summer
Intern Project (ASIP)

The first edition of ASIP (a 10 week
program) was conducted in summer
2018 which involved

« Student orientation to U.S. Federal.
and State of Alaska “Arctic
oriented” mission agenciesin
Anchorage

12 Day “Arctic Field Research
Mission” hosted at the Barrow
Arctic Research Center. North
Slope Borough Alaska

Follow-on, tallored programs for
each student that involved
individual research efforts, aligned
to Student goals and education
program.
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Thinking about oneeded capabil]

What 0s needed?

Increased Domain Awareness across the Arctic.

Improved ability to operate and communicate (and technologies
that reduce risks to the operator).

Smart infrastructure iIinvest men
presence to serve and protecté |
Presence and ability to patrol and enforce U.S. laws across the U.S-= ———
Extended Economic Zone. -_— -
Ability to know the hazards beneath the waves as marine traffic e e s ey
increases. RS
Ability to protect ports and infrastructure investments in light of - -
physical/environmental changes.

Improved ability to respond to search and rescue, humanitarian = ,
assi stance and di saster responNnsceel 1 vIn Sindl | LU 1 dal ye
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How can researchers best help the Arctic
operator?

Understandeéeitds about i1 ncreasi
success and reducing operator risk.

Let operatorsdrive.
Listen and apply.
Partner and collaborate.

. \_ 3 =i 'R S v
Seek a balanced research portfolio. DN sV
Thlnkln both near and Iongerm http://www.greendsea.com/wp-content/uploads/2016/02/Arctic -shipping.jpg
Integrate human factors and social science into
S&T.

Seekto adapt tothe Arctic that is presentingtself.
Deliverand transition.

Ld Ad YdzOK Y2NB GKIy |
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A polar low northeast of Scandinavia in the Barents Sea. Credit: Eistad flickr
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ADAC Organizatioand
Board of E HOMELAND SECURITY UNIVERSITY PROGRAMS O W mmontrOI and Coordlnatlom

DireCtOI‘S . TODAY'S RESEARCH & EDUCATION, TOMORROW'S SECURITY
\J W/

DHS S&T OUP PM E 33
UNIVERSITY \"’
of ALASKA ‘
President
h._( ADAC Leadership Team Composition:
Principal Customer: Chancellor & . :
US. Coast Guard Provost A Principal Investigator. Dr. Doug Causey, UAA
4 F A Research Directar Dr Larry Hinzman, UAF
ADAC _ : : :
: A Executive Directar Ma ] Gen ( Ret) Randy
FEELEBZ ARCTIC DOMAIN : _
0 %N Team AWARENESS CENTER A Finance Director Prof Heather Paulsen, UAA
ARCTIC DOMAIN ADAC Executi : :
MUGTE ST CCATER Counselﬁ?sc g A Project Manager Prof LUAnn Piccard, UAA
ADAC (External Advisors A Education and Administration ManagerMs. ElleeMathews, UAA
Research Board)
Network ADAC Research Projects

A D A Exesutive Counselors. U.S and Canadian Leaders from
A Research.
A Academics.

— A Government.
LResEM for the Arctic Operatoré For Today andAFo %he Future
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Tom Barrett, VADM (Ret))SCG, President, Alyeska Corporatjdmchorage Alaska. Admiral Barrett is a former USCG Vice Commandant and USCG
District 17 Commander.

Paul Hubbar d, PhD, Director General, Director Gener al atDRDCfC8Y)iIne Researc
Ottawa Canada Department of National Defense, Ottawa Canada.

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

ADACOs Executifhee Col
HeatherQuilendering PhD,CDR, USN, Director, U.S. National Ice Center, Suitland Maryland. Center os Boar d of A
A The 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.

4
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ADACOs Rese
l nvestigat.

A A D A ReBesarch Network has been
crucial in helping the Center advance in
Building Agency Partnerships

AppLien Physics LABORATORY
University of Washington

TEXAS A&M

I UNIVERSITY
UAA Business
Enterprise Institute
UNIVERSITY of ALASKA ANCHORAGE

Marine 7
WOO aS HO e, . T E]{?{R}F;Srf{gae b o National . Nr\f/)rth“(eSt G = > Wl THE UNIVERSITY of
Ceanogra ) I o ! 7 Laboratories L TORY oo e KAWERAK. INC. ll NEW ORLEANS

CENTER FOR ARCTIC STUDY & POLICY

UNITED STATES COAST GUARD ACADEMY

UNIVERSI'I'Y
ar ALASKA
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Presenting to the community of Arctic and Maritime Research

AADAC Leadership and research i The Alaska rs presented
participated in a large number of notable Arctic and/or FF%ET{IHOH
Maritime Research or operator forums to advance Safety and BEBAE

Security. ‘v’ Wilson
: Center

“consar Maritime Risk Symposium =k e SCIENCE th Symposium'on the
CENTER Integrating Maritime and Coastal Resilience - g7 SYMPOSI Im”ds of an

ce-Diminishing Arctic on
Navaland 'Maritime

8* dnuat

N B, 18-20 July201Z
¥ MARITIME RISK & @ R A
MARITIME RISK SYMPOSIUM ” i g )
2YM s M fal | s w -
2018 US National Ice Center and the US Arctic Research Commission y A
; — ARCTIC

ENCOUNTER
S UM

MPOS

e - NAS/IEEE. ANCHORAGE, ALASKN, IS~ SEPTEMBER18-2€2011- - - -

FORUM - s - i = -
2016 S e v A —i“ . - - = e
-_”(‘5”\ e s =2 2 =y

__;/___/R_ese-;@ f ér iph"e Arcti c
s ARCTIC DOMAIN

Cumma e CHe.
UNIVERSI'TY a0

M& AWARENESS CENTER
My dradiions One o L A DEPARTMENT OF HOMELAND SECURITY CENTER OF EXCELLENCE

SUMMIT WEEK\/ 2

12-18 MARCH | FAIRBANKS, AK, USA

NORTH BY NORTH

and



ADAC Update 15 Feb 2019

ADACOs OArctic Environment
Securityoée Course (BI OL 490

Experimental course canstructed by ADAC Principal
Investigator and Executive Director at UAA Spring | : ADAC Ag;n:crb
Semester 2018 and2019 Q0.4 7AC

Topics include:

Ecological Dynamics.

Social Resilience.

Subsistence and Food Security.
Environmental Conservation.
Regional and National Security.

Are ls.. Lu. wn nental Security

25 Students.
Seminar style.
Online participation, including guest lectures.

Do o Io Do Do Do Io D>

ARCTIC DOMAIN

AWARENESS CENTER

IT OF H

’hm




ADAC Update 15 Feb 2019

The Mi ssionéProsecutin
Research

A ADAChas a comprehensive approach to conducting
research,

A Ly droject teams executing DHS S&T OUP
ApprovedWorkplans.

A Gu ibydGenterleadership.

A Co mmu nwitlt thetc@mnunity of key
stakeholders across the U.Sand
Can ad a e F%taleeloaall Tribal, Academic
and Industry.

A Advbiysetdh e Cent @ouwurdaorsE x e ¢

A Dr byPmjact Champions at HQSCG.

A Admi nby DHSeS&BUP.
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(Some) of the Challenges faced by the maritime operator

A Weather Helping the operator...means improving
A lNlumination the...
A Distances A Ability to locate people who need
A Sea ice (its more complicated help

than one may think) A Ability to locating people who are
A Logistics doing illegal activities
A Infrastructure A Ability to suitably respond to disasters
A Communications ¢ A Ability to identify threats and risks to
AL LGKEYSGHINE 66 KES our interests

waves?) 2

T>

In sum...an abilityo respond

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

| OO2NRAYy It eddd! 51/ Qa ardaaizy I |y 2
A S&T Solutions
A Knowledge Products
e A Convening experts to study, discern and propose
S.uRes e a:ﬁmﬁ.ff B dthe Arctic Ope rAt Edecation ‘ergfamﬁd For the Future
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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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ADACOGs Current Projects

4 A Crisis Response Se#ce and Weather Forecastingpols

= A Highresolution IceOcean Modeling and Assimilation Systeril{lOMAS)

A Arctic Oil Spill Modeling (AOSM)

= A Ice Conditions Index for the Great Lakes Region (Great Lakes ICECON) (and soon Arctic ICECON for the Be
~ ¥ Chukchi and Beaufort Seas)

‘5 s A Using Vessel Tracking Data to Prioritize Bathymetric Surveying (Now Automated Identification SyRtiemitized
\ for Arctic Charting (AIKBAG

A Exploring Enhancements to Arctic
A Arctic Domain AlHazardsWebGIS 2 Communications and Domain
= Awareness using the ASF CubeSat

Antenna Farm Experiment (CAFE)

-

2N A Arctic Vessel MonitoringseofencingAlert Awareness

| !";# . A Propellerdriven LongRange Autonomous Underwater Vehicle (LRAUV)

= o ARCTIC DOMAIN
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ADAC®ds New and Prior S&T Resear

To o Do Do Bo Po To Do Do Po  Io Do Do

ARCTIC DOMAIN

AWARENESS CENTER

Mitigating the Damage to Arctic Copepods from Surface Oil Spil\dthen to ApphyDispersants
Photoenhanced toxicity of dispersed and burned crude oil to Arctiussels

Marine Induced Polarization Methods for the Detection and Mapping of Oil in an Arctic Marine Oil Spil
iIncluding investigation of Oil within and under broken ice fields

Clean Oil Spill Issitu burning in Arctic
Oil Spill Modeling for Improved Response to Arctic MaritirSeills

Mariner Ice Navigation Courseware for IMO Polaode

RealTime Storm Surge and Coastal Flood Forecasting for WestAtaska
Integrated Ice Hazards

Developlow-cost wirelesssensors

Arctic Information Fusion CapabilityA(FC)

Monitoring Intentional and Unintentional Catastrophic Events: Detecting sea ice and ol spllls through
measurement of the H20 and C isotope geochemistrywinds g \

SmartCamera research
CBONSA/CBONS-IST
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CriSiS Response Se-a:e and ' Phase 1: Preliminary tool develoment-""""' " Phase2 | Phase3

- 1a: S Stakeholder Outreach
Weather Forecasting tools fa Assess decision context feedback
1b: Develop early warning systems ~ Data
Researchproject strives to improve USCG and other DHS Arctic for coastal ice hazards L Lol
maritime operator situational awareness and crisis response by 1c: Define hazard notification formats Tool and

enhancing support for planning and emergency response to  and procedures || optimization ~ Evaluation
meteorological and environmental marine hazards in the Arctic. B

A Literature Reviews and interviews with a host of marine
operators.

A Identification of hazardous ice events using coastal radars:

A Ice Convergence, Landfast ice breakout and
Anomalous icemotion.

Days with data M Convergence events M Break-out events

Transition: Researchers underway in developing decisi@upport
tools, grounded in stakeholder interactions, to support weather
and sea icesensitive 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.

quAvResM for the Arctic Operatoré For Today and For the Future

=S 3 Dl .;"11| S
| e T T ]
7 ARCTIC DO MAI N Barrow Sea Ice Ragialr )203131/(?)472,9 %ngS
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High resolution Modeling of
Arctic Sea Ice and Currents

HIOMAS (Highesolution IceOcean Modeling and Assimilation
System)

A A forecastsystem that can distribute the forecast data to
the Coast Guard and other Arctistakeholders.

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

A Assimilate satellite sea ice concentration in HHOMAS
hindcast to improve initial conditions for forecast.

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

A Conducted (near) reatime hindcast and daily to seasonal
forecast of Arctic sea ice and currents

A 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

Rese’M for the Arctic Operatoré For T«
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HIOMAS (1 km) sea ice thickness (m)
& sotemtelce edge, May 27, 2016
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Arctic Oil Spill Modeling (AOSM)

Project assists U.S. Coast Guard and the NOAA Office of Response and
Restoration with the development of an Arcticapable oil spill model that

can be |l everaged via NOAAOGs Genel g
Environment (GNOME + e . e =00
A Workingwith NOAA talevelop anew variable withinGNOME: undeice N 300 400km o

storage capacity.
Ice storage capacity hadeen estimatedat severallocations inthe

Chukchi andBeaufort Seas based on ice draft data o
3 D model support for LRAUV.
Improving integration of TAMOC with GNOME to include alfaié

processes.

TrainingNOAA staff to use TAMOC and AOSC algorithms wENOME.

Capabl edeonthianmddn support (such as
Transition:NOAAGs GNOME.

omentum component at RHO-points

o o Do Do To

Cook
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o, ‘ -

Creating an Ice Conditions Decision Index for.the Great Lakes reglon
maritime operations —

Developing an ice condition index (ICECON) for the Great Lakes for USC
operators and lake mariners that can use available data to forecast ICECO
up to 3 days into the future. Creates important ship safety, potentially
reducing number of ship rescues for vessel ice entrapment.

Withice parameterscollected by USCG and Canadian Coast Guard crews Pl
operating in the Great Lakes in the 201017 time frame, team conducting =~
Monte Carlo simulations to determine the most predictive relationship

between the ice parameters and ICECON.

A Using icedata from the 2013-2017 period in conjunction with AlS data to

determine which parameters affect vessel speed and are important to cecONConons = T L N
ICECON. e o pENE T
A Pulling nowcastand forecast data in reatime (every 6 hours), compute e T— e
the ICECON nowcast and forecast, and display it on a projeetsite. s
Transition: USNIC to project ICECON anckate an Arctic version if approved s

Rese’M for the Arctic Operatoré For
ARCTIC DOMAIN
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