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* What is changing and why? 
* Who is impacted and how? 
* What is our national policy in the Arctic? 
* What is the international situation? 
* What is at stake? 
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Arctic region defined in US law 



Arctic: 
 

• 8 countries 
• 4 M people, indigenous 
• Sovereign rights/ 
   national agendas 
• Econ development 
• Military/security 

Antarctic: 
 

• 0 countries 
• 0 citizens 
• Treaty (30 countries): 
         no military or econ 
         development 
• $ logistics for science 



Rapidly changing Arctic  

• Warming temperatures (2X global rate) 
 

• Retreating glaciers & less sea ice (50% area, 75% volume) 
 

• Evolving ecosystems  (winners and losers) 
 

• Thawing permafrost 
 

• Changing ocean chemistry  
 

• Increasing human activity 
 

• Rising sea levels (global)  
 

 





Confirmed: 2016 the Warmest Year 
in History of Global Recordkeeping 

 



Arctic is warming faster than global average 

NOAA climate.gov 





What does a warming Arctic mean to  
Arctic residents and communities? 

 
   Impacts to subsistence foods and cultural practices 

 

   Impacts to coastal villages and basic infrastructure 



  Community /cultural resilience 

• Arctic human health 
 
• Food security 

 
• Language and culture 

 
• Adapting infrastructure & 

engineering to changing 
conditions 



Community instability & village relocations  

•Increased storms, unpredictable 
weather, extreme events 
 

•Less sea ice to act as a blanket 
on ocean means bigger waves 
 

•Impact on infrastructure from 
erosion, thawing permafrost, 
rising  sea level 
 

•Shishmaref voted to move the 
village August 2016 

Shishmaref 
1 of 31 villages threatened by 

flooding or erosion: GAO & USACE  



“If carbon emissions 
continue at their 
current pace, the 
climate-related costs 
for maintaining and 
repairing public roads, 
pipelines, buildings, 
airports and rail lines 
will be $5.5 billion by 
2099.” 
 
Melvin et al., 2016 



Permafrost thawing 
impacts coastlines, 
communities, people’s  
safety & health 
 
Climate impact from 
methane & CO2 release 
 



As Earth warms, the diseases that may lie 
within Permafrost become a bigger worry:  

anthrax outbreak in Russia 2016 



 
New research suggests that 
more than half the world's 
oceans could suffer multiple 
symptoms of climate change 
over the next 15 years, 
including: 
 
•rising temperatures 
•acidification 
•lower oxygen levels 
 
 

(Henson et al. 2017: www.nature.com/articles/ncomms14682#supplementary-information)  



Ocean acidification  
 

•The Arctic Ocean is particularly sensitive to OA 
 

•Widespread acidification is occurring in the central Arctic Ocean 
and its surrounding seas  

 
•Because Arctic marine food webs are relatively simple, Arctic 
marine ecosystems are vulnerable to change when key species are 
affected by external factors 

• New research (Qi et al., 2017) 
suggests that a large swath of the 
ocean may have reached a level 
that’s dangerous for some marine 
organisms (shell formation 
compromised) 



 
Sea level rising with increased melting: 
scientists recently doubled estimate of 
global sea level rise (3’ to 6’) by 2100 

 
 

An edge of Antarctica’s Thwaites ice shelf: The blue, visible areas are denser ice. 



If the entire Greenland sheet melted, global sea level would rise 
21 feet. Last month, an ice sheet covering 100 square miles 

broke off Greenland - the largest to break free in nearly 50 years 

(more than four times the size of Manhattan).  



Miami Beach 
 

3’ sea level rise 
will inundate 
much of the city 



Residents split on how much to worry 

Yale Program on Climate Change Communication 



Risk perception… 
Global warming will harm “people” vs. “me, personally” 





“Sunny-day” flooding in Norfolk 



Daily high tides will reach farther inland 



Hurricane Isabel batters cars a 
the station in Sept. 2003. The 
storm surge did significant 
damage to military installations. 

• World’s largest naval installation 
 

• Sea level has risen 8” since 1970 
 

• Scientists expect another 6” by 2030 

Naval Station Norfolk, Virginia 



Coastal flooding in N. and S. Carolina 



Arctic warming impacts  global weather 

Changes in Arctic 
ice/snow cover may 
impact weather 
thousands of miles 
away through effects 
on the jet stream 
 



Reduced Arctic Sea ice 
impacts waviness of jet stream… 
…bringing cold air south, and warm air 
north  (Jennifer Francis, Rutgers) 



China’s smog linked 
to Arctic climate? 



Storms are increasing in intensity and frequency  



Since 1990, natural disasters have affected ~217 million people annually. 
 

Note that the number of geophysical disasters (e.g., volcano eruptions 
and earthquakes) has remained fairly stable since the 1970's, while the 
number of climate-related disasters has greatly increased. 

Increasing economic damage from climate-related disasters 



“The opening of the ‘fifth ocean,” the Arctic, for longer periods of 
time, will provide new access to resources, migration of fishing stocks 
and eventually new trade routes, that can’t be overstated.” 
 
 
 
        Former Chief of Naval Operations  
         Adm. Gary Roughead (retired) 

Less ice in the Arctic is changing access 
 



Increased access = economic activity  

• Shipping 

 

• Fisheries 
    

• Tourism 

 

• Mining  

 

• Oil and gas 
 



Thule AB 

= Bottleneck 

Europe to Asia - 40 to 50% Savings  

Potential Arctic Shipping Routes 

Bering Strait 



Russia promotes Arctic shipping in 
            Northern Sea Route  



Arctic coast guards agree to team up for 
shipping emergencies 3/24/17 



“Crystal Serenity” 
Expedition August 2016 & 2017  
 

•900 passengers 
•32 days 
•$25K to $150K per person 

 
Proof of $50K worth of emergency evacuation 
Repatriation insurance required 

Arctic 
Tourism 
Expanding  



Commercial fishing in the Arctic 



Arctic nations sign 
declaration to protect Arctic 
'donut hole’ in Central 
Arctic Ocean from 
unregulated fishing (2015) 
 
”Precautionary Approach” 



13% oil 

30% natural gas 

20% natural gas liquids 

 
2009 USGS CARA report 

Arctic has much of 
world’s remaining 

“undiscovered” 
fossil fuel 



Oil and Gas Development 

42 



Challenges of working in extreme environment 

• Severe & cold weather requires specially 
designed equipment & vessels 
 

• Inadequate marine charts  
 

• Poor soil conditions (permafrost)  
 

• Limited ports & long supply lines  
 

• Limited emergency response capacity 
 

• High costs and high risks  
 



 
The tyranny of distance, for spill response 

 





EU lawmakers reject total Arctic drilling ban. 
Instead, focuses on ”icy waters” (definition?) 

3/17/17 



Norway proposes new Arctic shelf drilling 

Harald Pettersen / Statoil 



Russian oil & gas production shifts to the East 
 
Gazprom LNG project in the Yamal Peninsula: Russia aims to 
increase share of world LNG market from 5% to 15%. 

Sergei Fadeichev/ gettyimages 
Yamal LNG plant under construction 





Russia builds Arctic 
air defense shield 

 
 
 
 
 

• To be established in 2018 

• Covers "from Novaya Zemlya to Chukotka” 

• ”Capable of discovering and destroying enemy aircrafts, cruise 
missiles and drones.” 

• In 2015, Russia introduced the S-400 Triumph anti-aircraft weapon to 
the Arctic. 

• In 2016, Russia deployed Bastion mobile coastal missile systems 



Russian submarine fleet to expand Arctic presence 



Russia’s “Camp Barneo” 

This year’s Barneo camp is located close to the North Pole at 89º24’N 135ºW 
Putin may visit the camp before the Russian Arctic Forum meeting in Arkhangelsk 



Sweden, rattled by Russia, brings back conscription 

F. Bensch 



Norway unveils advanced Arctic research vessel 

O. Mikelborg 

Kronprins Haakon 
100-m long 
8,000 tons 



Polar 
Star 

Polar 
Sea 

US icebreakers… 



USCG awards five contracts (total of $20M) for heavy 
polar icebreaker design studies 

The Polar Star, at the end of a five-month overhaul at Vigor Portland 
VIGOR INDUSTRIAL      2/28/17 

 

USCG awards five contracts (total of $20M) for heavy 
polar icebreaker design studies 
 

One vessel will cost ~$1B 
 

USCG awards five contracts (total of $20M) for heavy 
polar icebreaker design studies 
 

One vessel will cost ~$1B 
 

President Trump (maybe?) proposes a 12% ($1.3B) cut to 
USCG’s budget for 2018. What will Congress do? 



Comparing the cost of security hardware 

DOD planning to spend $400B over 15 
years for 2,443 F-35 Joint Strike Fighters 

Air Force plans to buy 100 new stealth bombers 
(B-21 “Raiders”) for at least $55B (replaces B-2) 

USCG seeks up to six polar icebreakers. $6B 
(have dual-use as scientific research platforms) 



Military spending by country 
 

US spends more than the next 7 countries combined  



“Climate change is impacting stability in areas of the world 
where our troops are operating today. It is appropriate for 
the Combatant Commands to incorporate drivers of 
instability that impact the security environment in their 
areas into their planning.” 
 
 
 
 
 

       Secretary of Defense James Matthis 
     in written responses after /17 confirmation hearing 

      

Climate change recognized as a security threat 



    US National Strategy for the Arctic 
 
 

 
• Advance United States  
 Security Interests 
 
• Pursue Responsible Arctic Region  
 Stewardship 
 
• Strengthen International  
 Cooperation 
 

https://obamawhitehouse.archives.gov/blog/2015/03/27/white-house-releases-implementation-report-national-strategy-arctic 
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U.S. Arctic policy and planning  
 
 

•Arctic Region Policy reaffirmed  2009 

•Arctic Strategy 2013 

•Agencies’ Arctic Science Program Plan  2013 

•Arctic Implementation Plan 2014 

•Arctic Executive Steering Committee 2015 
•GLACIER White House Conference August 2015 
•Arctic Science Ministerial September 2016 
•IARPC Five year Science Plan 2017 
•Arctic Council Chairmanship 2015-2017 

 



The White House Arctic Science Ministerial 
September 2016 

 
1) Arctic Science Challenges and their Regional 

and Global Implications 
 
2)   Strengthening and Integrating Arctic 

Observations and Data Sharing 
 
3)   Applying Expanded Scientific Understanding 

of the Arctic to Build Regional Resilience 
and Shape Global Responses 

 
4)   Arctic Science as a Vehicle for STEM 

Education and Citizen Empowerment 
 
 



Council on Foreign Relations 
Arctic Study 2017  
 
 
 

1. Ratify UNCLOS 
2. Fund & maintain polar icebreakers 
3. Improve Arctic infrastructure 
4. Strengthen cooperation with other 

Arctic nations 
5. Support sustainable development 

and Alaska Native communities 
6. Fund scientific research 
 
 



Law of the Sea Treaty: unfinished business 

• Nations have “exclusive 
economic zone” to 200 
miles offshore 
 

• Sovereign rights over the 
resources on & under 
the seabed in “extended 
continental shelf” 
beyond EEZ. 

 
• US Senate has yet to 

ratify UNCLOS (>160 
countries have done so 
including all other Arctic 
nations) 





 

• Intergovernmental forum created in 1996 

• 8 nations, plus 6 “Permanent Participants,” 32 observers 

• Focus on sustainable development & environmental protection 

• Promotes cooperation, coordination, and interaction 

• Produces reports, assessments, recommendations, consensus-based 

 

 International Arctic cooperation  



Council assessments, based on international science 



Arctic multilateral agreements adopted 
 
 
 
 
 
 
• Cooperation on Aeronautical and Maritime Search and Rescue 

 
• Cooperation on Marine Oil Pollution Preparedness and Response 

 
• International Cooperation on Scientific Research (May 2017) 
  



US Chairmanship: 2015-2017 
 

“One Arctic: Shared Opportunities, Challenges, 
 and Responsibilities” 

 

• Addressing climate change 
 

• Arctic Ocean stewardship 
 

• Improving economic and living conditions in the Arctic 



U.S. Chairmanship Themes 

ARCTIC COMMUNITIES 

 
• Renewable Energy 

 

• Water Sanitation and 

Health 

 

• Water Resources 

Vulnerability Index 

 

• Freshwater Security 

 

• Telecommunications 

Infrastructure 

 

• Suicide Prevention and  

Mental Wellness 

 

 

ARCTIC OCEAN 

 
• Search & Rescue Exercises 

 

• Marine Environmental 

Protection 

 

• Marine Protected Areas 

Network 

 

• Arctic Ocean Cooperation 

 

• Arctic Ocean Acidification 

ARCTIC CLIMATE 
 

• Short-lived Climate 

Pollutants 

 

• Arctic Climate 

Adaptation and 

Resilience 

 

• Pan-Arctic Digital 

Elevation Model 

 

• Climate Indicator 

System 



       International science agreement 
 

 
 
 
 

 

 

• Purpose is to enhance coop.  to increase effectiveness & 

efficiency in developing scientific knowledge about the Arctic, 

    and facilitate access (people, equipment, samples, data) 

• 8 Arctic nations are signatories (the other 2 agreements), but an 

article supports research with non-parties 

• Specific articles on traditional knowledge encouraging use, 

communication, and participation 

• USARC designated “competent authority” as US POC. 

Bloom 

USA/DOS 

Co-Chair 

Barbin 

Russian Fed. 

Co-Chair 

Falkner 

USA/NSF 

HOD 



 
  

 

•Recommends policy to 
the President and 
Congress reflecting the 
advice of the scientific 
community, and the needs 
of the country 
 

•Promotes Arctic research, 
federal agency 
coordination and 
international collaboration 
 

 
  
  

US Arctic Research Commission 
 



• Environmental Change 

• Arctic Human Health 

• Built Environment 

• Natural Resources & 
Renewable Energy 

• Cultures & Community 
Resilience 

• International  Science and 
Research Collaboration 

Research Priorities  
 



 USARC’s daily 
“Arctic Update” 

newsletter 

Subscribe at: 

www.arctic.gov 

 

http://www.arctic.gov/


A changing Arctic matters to the… 

• 4 million people who live there 

• Consumers of fish, oil & gas, minerals  

• Companies who develop its resources 

• Explorers, tourists, and researchers  

• People who live in or near coastal regions 

• Rest of the planet’s weather  

• Stability of societies 

 



Thank you 

Credit: Bob Waldrop – Red Point Images 

 
 

…and  
all ice-dependent 
species  (from polar 
bears to people) 


