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Intergovernmental Panel on Climate 
Change

Future temperature increases in the Arctic could be twice or three 

times the global average triggering a cascade of profound 

environmental changes;

With a rise higher than 2 degrees, the Arctic is very likely to be ice-

free in summer;

Arctic is one of the regions where the risks associated with allowing 

warming to increase from 1.5 degrees to 2 degrees are particularly 

high. 

Warming to above 1.5 degrees, permafrost in 

these regions (an area larger than Mexico) will 

disappear and, climate change would become 

irreversible.



Northern hemisphere permafrost Map

 Shows which regions in the circumpolar north are 

susceptible to the permafrost formations known as 

"thermokarsts," 

 Land surface collapses when ice within the soil 

thaws and drains away. 

 Includes sinkholes, gullies, new wetlands or 

expanded lakes, each with varying effects on 

emissions of greenhouse-gas-containing carbon 

that had previously been trapped in hard-frozen 

ground.

 Melting permafrost is expected to accelerate climate 

change.

https://www.britannica.com/science/thermokarst


Northern Hemisphere Permafrost



National Climate Assessment

“Earth’s climate is now changing faster than at any point in the history 

of modern civilization, primarily as a result of human activities,” 

“Represents cumulative decades of work from more than 300 authors. 

Since 2015, scientists from across the U.S. government, state universities, 

and businesses have read thousands of studies, summarizing and 

collating them into this document”;

Best-case scenario says that by late this century 

temperatures will increase by at least 2.3°F (1.3°C) 
compared to averages between 1986 and 2015. If 

carbon emissions continue to increase unabated, the 

report predicts temperature increases of between 5.4°
and 11° F (3° and 6.1° C), with devastating 
consequences.

https://nca2018.globalchange.gov/


What Does this Mean for the Arctic? 

Communities along the coasts the North Bering Sea region 

of in Alaska have been experiencing increased permafrost 

melt, loss of sea ice, extreme weather events, and changes 

in flooding and erosion; 

Flooding and erosion may make current residences and 

settlements uninhabitable in the near future; 

In 2009, the Government 

Accountability Office called 

attention to 31 Alaska Native 

Villages that are imminently 

threatened by flooding and 

erosion, including two along the 

North Bering Sea.

relocation
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The Norton Bay Watershed



N-Bay Climate Change Action Plan

NBITWC engaged the Climate Solution’s University 

Adaptation Plan Development Program created by the 

Model Forest Policy Program (MFPP) to develop the Norton 

Bay Climate Change Adaption Plan

Engaged array of stakeholders and expertise in building 

partnerships, gathering TEK & other information, and 

planning focused on a community-based team effort; 

Result was regional 

actionable plan 

that the Norton Bay

communities have 

been implementing

over the past

several years.  

http://www.trunity.net/files/308401_308500/308425/norton-bay-watershed-climate-adaptation---action-plan-2013-final.pdf


Norton Sound Tribal Villages Climate 

Change Adaptation Training 

NBITWC and the Native Village of Elim

presented a curriculum to guide 

community leaders and staff through 

the process of developing Localized 

Climate Change Adaptation Plans 

(LCCAPs); 

Assessing local climate risks; 

identifying strategies to address those

risks; and beginning to build the 

information, funding and resource 

capacity to take action for climate 

adaptation and community 

resilience.



Climate Resilience Planning Training:

North Bering Sea (LCCAPII)

Identify and customize the technical support and 

assistance tribal leaders, climate change coordinators, 

planners, Planning Committee members and/or program 

managers to build skills and gather information needed to 

coordinate the tribal (and, in some cases, City) 

adaptation planning and implementation process; 

Communities included:

Native Villages 

of Elim, Koyuk, Unalakleet, 

Shismaref, Golovin, 

Shaktoolik and Teller
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Beyond the HMP
➢ Approved HMPs are frequently 

required by federal agencies 

as prerequisite for obtaining 

technical assistance or funding 

necessary to implement on the 

ground projects for increasing 

resiliency to coastal water 

resources management 

challenges to Alaska Native 

communities; 

➢ In many cases agencies 

require additional cost-benefit 

analysis, plans, environmental 

analysis, or other measures 

above and beyond analysis or 

strategies contained in HMPs or 

climate adaption plans before 

such communities can qualify 

to apply for such assistance. 
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Ranking Issues
➢ Standard Village HMPs do not 

contain a detailed cost-benefit 

analysis of natural hazards 

affecting water resources;

➢ Communities cannot obtain a 

high enough ranking to qualify 

for competitive federal or state 

assistance needed to address 

such impacts;

➢ Not considered a high 

priority for assistance 

designed for communities 

at highest risk from climate 

change.  
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Briding The FEMA/Village Gap
FEMA serves as resource to such communities for disaster planning and 

mitigation, through tribal guidelines, bulletins and webinars; 

Alaska Native Villages are challenged to navigate this system;

E.g.: Alaska tribal reps can run into problem using the required, FEMA 

online application system to access, complete and submit funding 

application;

FEMA may be difficult to reach,

when the Notice of Funding 

Opportunity for many funding 

opportunities is released, as key 

FEMA contact persons are often 

diverted elsewhere due to 

increasing hurricanes, forest fires, 

flooding, etc. 
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Life Beyond Planning?

In order to move into on the ground project implementation 

and to qualify for federal and state funding and other 

assistance to implement on the ground coastal water 

resource management challenges: 

Consideration of economic impacts and the long-term 

costs and benefits of climate resiliency strategies; 

Fill gaps between federal bureaucracy and Village 

needs to increase their capacity to navigate services 

provided by the fed;



Hazard Mitigation Plans - Climate 

Risk Assessment Update (CRAU)
The communities of Golovin and Teller worked with 

consultants to create updated community risk assessments 

in order to build on the existing risk assessment in the Cities’ 

2013 HMPs;

The initial HMPs consisted of language required by the 

Federal Emergency Management Agency (FEMA) to 

approve HMPs;

Further captured the 

particular concerns of the 

cities related to its residents’ 

traditional subsistence 

hunting and fishing lifeways 

and the changing climate. 



Golovin CRAU-HMP
 Community members identified the need 

to protect:

 Critical structures such as diesel tanks, 
water treatment plant, and main pier 
need to be raised by 10% or 3-4 feet;

 Subsistence concerns discussed: 1) 

Food security and the change in 

timing of berry picking; 2) For low 

income families, food security is 

important; 3) For families without 

hunters, community sharing is 

important; 4) Loss of sea ice and other 

impacts to marine habitat; 5) Warming 

rivers – tributaries are being used more 

by fish to cool off.



HMP Climate Risk Update 
Native Village of Golovin

Native Village of Golovin.

Storm surge Fish plant 

US Coast Guard SPAR , Aug 2016. 

Photos: Carol Oliver – Golovin I-GAP 
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TRADITIONAL KNOWLEDGE
 Traditional knowledge is an inseparable part of 

indigenous culture, livelihoods, beliefs, traditions and 

customs; 

 It incorporates indigenous strategies of relationships 

to the environment and can be used for adaptation 

to climate changes and natural hazards.
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