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The FNSB contains many different kinds of soil types. There are five (5) soil forming factors: climate, topography, parent material, biologics and time. To best understand the “big picture” of our soils without getting into technical terms, the region can be subdivided into topographic groups that in general will contain similar soil structure regardless of location. Variations occur, so it should be stressed that this vulnerability assessment contains broad generalizations.

 
It should also be noted that this assessment is definitely incomplete! If any reviewer has a specialized prospective, include your input. Fill this in, please! This specific topic is too important and your involvement is imperative.

Fairbanks North Star Borough Soil Groups consists of:

 
Hills:  Bedrock, North Aspect Slope, South Aspect Slope

Toe and Foot Slope

Flood-plain:  Alluvial Apron, Alluvial Plain.

Hills Region

Bedrock, North Aspect Slope, South Aspect Slope

Bedrock. The hills surrounding FNSB consist mainly of schist, with some volcanic rocks, which in most cases lies within 6’ of ground level. This region has a thin soil profile with low incidence of permafrost and should be mostly unaffected by climate change. 

Soil Vulnerability: Low

Adaptability: High

Economic Impacts: Little to none

Suggested Short-term Actions: N/A

Suggested Mid-term Actions: N/A

Suggested Long-term Actions: N/A

North Aspect Slope. This region lies along the north facing hill-slopes and contains high levels of permafrost (ice rich). It receives very little, if any direct sunlight throughout the winter months, with early morning/late evening low angle direct sun in summer months. It has the shortest growing season. Ground cover consists mainly of black spruce forest with shrubs and a thick layer of moss and lichens. This creates an insulation enabling permafrost retention. The active layer of permafrost is the upper layers of the soil profile that experience annual freeze/thaw.   Increased temperatures will produce a deeper active layer profile, and higher levels of melt water. This melt water supersaturates the thin soil profile, causing unstable conditions. This could result in high risk of landslides, slumping and solifluction. The plant vegetation could also experience change resulting from the short-term increase, then long-term decrease in water availability.  
Soil Vulnerability: High

Adaptability: ?

Economic Impacts: Loss of property, residential structural damage, migration of flora and fauna associated with the black spruce boreal system, damage to roads. Large initial (and possible long-term) investment to mitigate change.

Suggested Short-term Actions: retrofit structures, including lift-foundations. Installation of drainage systems and/or retaining walls to reduce landslide threat in highly vulnerable areas. Suggested Mid-term Actions:

Suggested Long-term Actions:

South Aspect Slope.  Southern facing slopes are highly developed with housing tracts. The underlying soil profile contains large volumes of loess or windblown silt. The southern slopes experience the highest incidence of insolation, with sun availability year round. Soils have greater depth to the O and A horizons. Very little permafrost exists. The plant communities associated with south slopes are mixed boreal, with high concentration of White Spruce and Birch. The greatest risk to this topographic region would be forest disturbance via fire, drought, or insect infestation which could alter the soil composition by changing the overlain plant communities. The positive expected change would be increased agricultural usage. 

Soil Vulnerability: Low – Med Low

Adaptability: 

Economic Impacts: Change in forest composition. Possible benefit with increased agriculture use.

Suggested Short-term Actions: 

Suggested Mid-term Actions:

Suggested Long-term Actions:

Toe/Foot Slope

Lower elevations of hillsides on southern aspect. Lameda Bog. Ice Rich Permafrost. Carbon Rich. Contains large ice wedges – increased temperatures will lead to an increase in the thickness of the active layer. Higher thaw rates leads to thermokarst. Irregular subsidence. 

Vulnerability: High

Adaptability: 

Economic Impacts: 

Suggested Short-term Actions: 

Suggested Mid-term Actions:

Suggested Long-term Actions:

Flood Plain

Alluvial Apron, Alluvial Plain.

Alluvial Apron. Upland Valleys (ie. Goldstream). Ice Rich Permafrost. Contains large ice wedges – melting leads to thermokarst. Irregular subsidence. 

Vulnerability: High

Adaptability: 

Economic Impacts: 

Suggested Short-term Actions: 

Suggested Mid-term Actions:

Suggested Long-term Actions:

Alluvial Plain. Fairbanks town proper. Uniform subsidence. Some areas may increase in soil development, increasing agricultural usage. 

Vulnerability: Med-Low

Adaptability: 

Economic Impacts: 

Suggested Short-term Actions: 

Suggested Mid-term Actions:

Suggested Long-term Actions:

 Summary – Where We Are Headed
Alaska is experiencing climate change sooner and faster than most other parts of the world. Our awareness of this problem and our willingness to act to mitigate and prepare for what could come in the way of change will help protect our communities to some degree.  The thawing of the permafrost from increased temperatures releases carbon dioxide and methane gasses, creating a positive feedback loop for global climate change. The run-off of raw carbon released from ancient permafrost thaw into aquatic environments could have a major effect on the global climate and carbon cycle systems. The thawing permafrost also has a far-reaching effect on our community. From the built environment and transportation to hydrology and our boreal ecosystem, nearly every aspect of our lives will be affected by our thawing soils. Coalescence of our political, scientific, economic and community leadership to allay the long-term impact is at hand. 
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Who do we want to send this to for validation? 


University Soil Scientists?


Local Soil Scientists?

USGS?


USDA – Dennis Mulligan 1st?


Borough Mayor

Alyeska Geologist?

BLM?


academicians?

