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Presenter
Presentation Notes
Not all trails have same impact. This study looks at a variety of trails and seeks to determine causes for the variability in impact level; also monitors recovery.



Presenter
Presentation Notes
This effort began during the summer of 1999 in an area of northeastern NPR-A between the village of Nuiqsut on the east, Teshekpuk Lake on the northwest, and the old Inigok wellsite and airstrip on the southwest. 



Seismic Survey Trails – 47
Seismic Camp-Move Trails – 30
Ice Roads (1 Ice Drill Pad) – 12

Vegetation Classes
Aquatic (Arctophila fulva [3], Carex aquatilis [7])
Flooded Tundra (Low-centered polygon [8], non-patterned [5])
Wet Tundra [9]
Moist Tundra (Sedge meadow [11], Tussock tundra [15], 
Moss/Lichen [6])
Shrubs (Dwarf shrub [13], Low Shrub [5])
Barren Ground (Sparsely vegetated [4], Dunes/dry sand [3])

Presenter
Presentation Notes
6 major vegetation cover classes, which include 12 minor classes (Wet Tundra = both major and minor).



Negligible (none to slight)
Low
Moderate
High

Overall disturbance scores are based on a composite of several 
individual scores, which are visual estimates of impact relative to 
undisturbed reference plots:

o Percent decrease in total plant cover
o Percent decrease in shrub canopy
o Percent increase in exposed soil
o Structural damage to tussocks or hummocks
o Compression of standing litter or moss mat

Presenter
Presentation Notes
Also scored disturbed plots for visibility from the ground and the air, but these measures not included in overall disturbance scores.
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Presenter
Presentation Notes
Results in each of four years plots were sampled.
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Presenter
Presentation Notes
Cause of scores worsening in 2005 or 2008: reduced plant cover and increased exposed soil from wind erosion; decreased dwarf shrub canopy under increased grass; decreased plant cover and increased structural damage because thermokarst pool increased in size.
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Presenter
Presentation Notes
Scores categorized by trail type rather than vegetation type.



Multi-factor ANOVA 
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p < 0.0001 p < 0.0001

Presenter
Presentation Notes
Same trends in 2002, 2005 and 2008, but statistical significance decreases as distributions of all disturbance levels shift toward lower disturbance.



7/17/1999 7/17/1999

7/25/2002

8/1/2005

Presenter
Presentation Notes
CA-02; camp-move trail; recovery from 7/17/1999 to 7/25/2002 and 8/1/2005.  Scored “none” in initial year and thereafter. (Low for compression of litter and visibility from ground in 1999; moderate for visibility from air in 1999; all “none” in 2002-2008.) 



8/1/2008

7/19/1999

Presenter
Presentation Notes
DS-02, camp-move trail (tussock tundra in background).  Dwarf birch replaced by grass.  Scored “high” in 1999 and “low” in 2008; recovery vs. restoration. 



7/16/1999

7/28/2008

Presenter
Presentation Notes
TT-02, 7/16/1999 and 7/28/2008; camp-move trail.  Can still see trail from air in 2008 as brighter green trace; also from ground as two shallow ruts from crushed tussocks.  Scored “moderate” in 1999 and “low” in 2008.




7/27/2008

8/19/2000

Presenter
Presentation Notes
DS-13, ice road; Dwarf birch killed; replaced by sedges and willow; ground has subsided 1-2 feet, i.e. wetter substrate in 2008.  Scored “high” in 2000 and “low” in 2008.  Again, this represents recovery, but not restoration.



7/27/2008

8/16/2000

Presenter
Presentation Notes
LC-07, ice road; drier in 2008 than in 2000; polygon rim recovered.  Scored “moderate” in 2000 and “low” in 2008.  Moss recovered first, then sedges; little subsidence.



7/28/2008

8/19/2000

Presenter
Presentation Notes
TT-15, 7/28/08, ice road; tundra thermokarst and subsidence following disturbance. Scored high, moderate, low, moderate (2000-2008).



NOT THE END!

Presenter
Presentation Notes
This study demonstrates less impacts in wetter, flatter terrains. More impacts in tussock tundra and especially dwarf shrubs or lichens on thin, dry soils. Riparian shrubs look bad at first, but recover rapidly in the next 10 years.
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