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Impacts of Climate Change on Alaska 

Alaska is often referred to as the 
“canary in the coal mine” for climate 
change.  As the only state in the 
nation with an Arctic region, the 
impacts of a changing climate are 
already evident. 



Impacts of Climate Change on Alaska 
Over the past 60 
years, Alaska has 
warmed more than 
twice as rapidly as the 
rest of the United 
States, with state-
wide average annual 
air temperature 
increasing by nearly 
3°F and average 
winter temperature by 
5.5°F, with substantial 
year-to-year and 
regional variability. 



Reduction in Arctic Sea Ice 
The extent and 
thickness of arctic sea 
ice has decreased 
significantly since 1979.   
 

In the past, this ice has 
provided a “buffer” to 
the impacts of sea 
storms on coastal 
communities. Figure source: NSIDC 2012; Data from Fetterer et al. 2013 



Reduction in Arctic Sea Ice 
As a result, coastal communities are much more 
vulnerable to the impacts of coastal sea storms 
and related storm surges, flooding and erosion. 
 

Kivalina Shishmaref 



Thawing Permafrost 

• 80% of land in 
Alaska is underlain 
by permafrost. 

 

• Permafrost near Alaska’s Arctic 
coast has warmed 4°F - 5°F at 
65 foot depth since the late 
1970s and 6°F to 8°F at 3.3 
foot depth since the mid-
1980s. 

• Thaw is already occurring in interior and southern Alaska, where 
permafrost temperatures are near the thaw point. 
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Source: National Snow & Ice Data Center 



Thawing Permafrost 
Ice - rich permafrost layer thaws when exposed to 
warmer river/sea water, leaving a “shelf” with no 
support. 



Source: http://www.fema.gov/disasters/grid/state-tribal-government/86 and http://gov.alaska.gov/Walker/press-room/news.html  

  

“Coastal regions of Alaska are regularly affected by intense 
storms of ocean origin, the frequency and intensity of which are 
expected to increase as a result of global climate change.”  
(Storm-Surge Flooding on the Yukon-Kuskokwim Delta, Terenzi et al, 2014) 
 
 

http://www.fema.gov/disasters/grid/state-tribal-government/86
http://gov.alaska.gov/Walker/press-room/news.html








“Not that long ago the 
water was far from our 
village and could not be 

easily seen from our 
homes. Today the weather 
is changing and is slowly 
taking away our village. 

Our boardwalks are 
warped, some of our 

buildings tilt, the land is 
sinking and falling away, 
and the water is close to 

our homes. The 
infrastructure that supports 
our village is compromised 

and affecting the health 
and well-being of our 
community members, 

especially our children.”  
Newtok Resident, from Mertarvik 

Strategic Management Plan 



Newtok Shoreline Retreat, 2006 to 2014 

“The Ninglick River is eroding toward Newtok at an average rate of 72 feet 
per year. The maximum yearly observed rate of erosion is 300 feet per 
year. At that rate, the Ninglick River would reach the community school by 
about 2017. The school is the largest and most important structure in the 
community. Its loss would severely impact the function and continued 
existence of the community.” 
 
U.S. Army Corps of Engineers, Revised Environmental Assessment, Newtok Evacuation Center, Mertarvik, Nelson Island, Alaska 



Newtok Shoreline, July 16, 2016 



Newtok Planning Group 



Participants in Newtok Planning Group 
Native Village of Newtok 

Newtok Village Council  
Newtok Native Corporation 

  
State of Alaska 

Alaska Department of Commerce, Community, 
and Economic Development– group 
coordinator 
Alaska Department of Environmental 
Conservation (DEC)/Village Safe Water 
Program 
Alaska Department of Transportation and 
Public Facilities 
Alaska Department of Military and Veterans 
Affairs/Division of Homeland Security and 
Emergency Management 
Alaska Department of Education and Early 
Development 
Alaska Department of Health and Social 
Services 
Alaska Industrial Development and Export 
Authority/Alaska Energy Authority 
Alaska Governor’s Office 
Alaska  Legislative Representatives 

Federal 
U.S. Army Corps of Engineers, Alaska District 
U.S. Department of Commerce, Economic Development 
Administration 
U.S. Dept. of Commerce, National Oceanic and 
Atmospheric Administration 
U.S. Dept. of Defense, Innovative Readiness Training 
Program 
U.S. Dept. of Agriculture, Rural Development 
U.S. Dep. of Agriculture, Natural Resources Conservation 
Services 
U.S Department of Housing and Urban Development 
U.S. Department of the Interior, Bureau of Indian Affairs 
U.S Department of Transportation, Federal Aviation 
Administration 
U.S. Environmental Protection Agency 
Denali Commission 
Alaska Congressional Delegation Representatives 

 
Regional Organizations 

Association of Village Council Presidents, Regional 
Housing Authority 
Alaska Native Tribal Health Consortium  
Coastal Villages Region Fund 
Lower Kuskokwim School District 
Rural Alaska Community Action Program 
Yukon-Kuskokwim Health Corporation 





Community-driven 

Voluntary 

Regular meetings and agency project updates 
provide for enhanced communication among 
community and agencies 

Collaboration has resulted in cost-savings and 
leveraging of resources 

Better coordination of work 

Reduced conflicts in project timelines and 
construction windows 

Partnering with the Village of Newtok 
since 2006 



Mertarvik Strategic Management Plan 
Sets a common vision for relocating the village of Newtok 
to relocation site on Nelson Island. 



Maligtaquyarat (Guiding Principles) 





Relocation Activities at Mertarvik, 
2006 - 2016 



Alaska Community 
Coastal Protection Project 



Essential Components 

• To increase community sustainability and 
resilience to the impacts of natural hazards. 
 

Objective 

• Strong community leadership 
• Agency support and collaboration 
• Careful, effective planning 

 



Strong Community Leadership 
• Community grant for full-time Community 

Coordinator to:  
• Represent community at interagency working group 

meetings 
• Work with project staff, inter-agency group, and 

planning contractor on resiliency plan 
• Advocate for funding to carry out resiliency plan 

 

• DCRA provides technical assistance and other 
support to Community Coordinator 
 



Agency Support and Collaboration 
• Organization of interagency working groups (state/federal agencies and 

regional organizations): 
• Coordinated assistance to community to identify and achieve resilience 

actions, based on conventional funding channels of agencies 
• Benefits include: 

• leveraging of resources 
• better coordination of work 
• reduced conflicts in project timelines and construction windows 

 
 



Careful, Effective Planning 
Comprehensive Strategic Management Plan:  
• Contractor hired to work with community and inter-agency 

working group to develop strategic management plan -- 
“blueprint” for how the community and agencies will proceed over 
the next 10 – 20 years to accomplish the community’s 
recommended actions. 

• Plan is community-driven, with technical support provided by 
agencies:  
• Sequencing of activities and projects to implement plan 
• Potential funding sources; identification of critical funding cycles and 

opportunities 
• Identification of potential resource-leveraging opportunities among 

agencies 
• Identification of construction windows 



Strategic 
Management 

Plan 

Inter-Agency 
Working 
Group 

Community 

Planning 
Team 



Shishmaref 



Shaktoolik 



Kivalina 



Resiliency Relationships 



Planning Process 



Vision & Guiding Principles 



Strategic Action Plan Process 

Strategic Focus Areas 

Identification of Issues 

Preliminary Planning Schedule 

Work Breakdown Structure 

Identification of Imminent and Critical Action Items 

Strategic Action Plan 



Issue Identification 



Strategic Focus Areas 
• Adaptable Built Environment 
• Safe and Healthy Housing  
• Jobs and Economic Development  
• Proactive Emergency Management 
• Strengthened Traditional Culture 
• Leadership for the Future 
• Relocation 
• Other 

 



Preliminary Planning Schedule 



Work Breakdown Structure 



Strategic Action Plan 



Imminent and Critical Actions 
 
 



Next Steps 
The next steps for the implementation of the SMP are: 

• Accountability 
• Monitoring 
• Support 
• Communication 
• Sharing 
• Celebration 



Next Steps 
The next steps for the implementation of the SMP are: 

• Accountability 
• Monitoring 
• Support 
• Communication 
• Sharing 
• Celebration 



Lessons Learned 
• Have community leadership attend working group meetings in 

person 
• Ensure the right people participate in working group meeting 
• Maintain interest of all agencies 
• Build on existing information 
• Retain a community coordinator 
• Ensure diverse community participation 
• Have plan/process to deal with existing projects 
• Establish Peer to Peer opportunities 
• Don’t wait for perfection 
• Need short-term and long-term solutions 
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