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Beaufort (Arctic)  Coastal Plain 

Presenter
Presentation Notes
The area of interest today is the  Alaska’s Arctic, or “Beaufort” Coastal Plain.  It is a globally important region for sedge wetland, most of which occurs in the peaty lowland ecoregion, shown here in light green.  While vegetation cover maps exist for this ecoregion, there is no existing map of surface landforms that differentiates patterned and non-patterned ground. Jorgenson (in WildREACH 2009) estimated that up to 30% of the coastal plain could be subject to the thermokarst changes described earlier, but that was an informed guesstimate.



Shorebirds – 5.9 million 
     16 species 

Photo Credit: Ted Swem 

Presenter
Presentation Notes
Estimates of population for the Arctic Coastal Plain are hard to come by.  I am using the estimates from Bart, JB and Johnston, VH. 2012. Arctic Shorebirds in North America: a Decade of Monitoring. University of California Press, 2012. pp. 302
 



Waterfowl – 980,000 
     14 Species 

Photo Credit: Ted Swem 



Gulls, Terns, Jaegers – 263,000     
5 Species 

Photo Credit: Ted Swem 



Loons – 39,000 
     4 Species 

Photo Credit: Ted Swem 



Photo Credits: Ted Swem 
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Presentation Notes
The Arctic Coastal Plain supports significant water  bird populations --
population estimates are imprecise, but numbers are in the millions. 

What are the important climate-related landscape changes that will influence population and/or distribution? 



 

Presenter
Presentation Notes

Wetlands are maintained on the Coastal Plain, despite precipitation amounts in the range of “desert,”  because continuous permafrost prevents water from percolating through the soil, low temperatures limit evapotranspiration, and flat topography inhibits runoff.  It runs out that warming temperatures can affect all 3 of these properties. This aerial photo provides  a landscape view of prevalent surface features on the coastal plain. Generically, these permafrost-associated features are often called “patterned ground.”  The features in the center of the island within the orange oval are “low-center polygons”.  The features at the edge within the red oval are “high center polygons”
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Presentation Notes
If we could take a slide out of the earth in a field of low-center polygons, we would find that the surface features correspond to a lattice of sub-surface ice wedges, that are located under the polygon rims that surround the basins.  Ice wedges are protected from melting in summer by the insulation provided by the overlying soil and vegetation.  When air temperature is sufficiently warm, however, the ice wedges melt, deepening the troughs that lie between the basin rims, and ultimately draining the basins.



Presenter
Presentation Notes
In a warming environment, patterned ground will evolve from low-center polygons (within the aqua-colored box), with wet centers, to high-centered polygons with deep troughs and dry centers (yellow box), and if there is a sufficient drainage gradient, to dry high-center polygons (red box).



Raynolds et al. 2014. cumulative geoecological effects of 62 years of infrastructure and 
climate change in ice-rich permafrost landscapes, Prudhoe Bay Oilfield, Alaska. 

Presenter
Presentation Notes
Observational studies are confirming that this type of change is occurring at decadal scales.  This paper examined changes in the Prudhoe Bay oil fields.  Even at sites remote from infrastructure, such as location B, you can see the increased number of deep water-filled polygon troughs.



Red Phalarope 

Baird’s Sandpiper 
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Barrow 

Myers, J.P. and F.A. Pitelka. 1980.  Effect of habitat conditions on spatial 
parameters of shorebird populations. Report to DOE for 1975-1979. 

Presenter
Presentation Notes
Why is this important to birds?  Ornithologists working on the Coastal Plain have long recognized habitat associations of breeding birds that are related to landforms and water.  This pioneering work in Barrow in the ‘70’s used factor analysis to collapse multivariate measurements of habitat into the main axes of variation, and “map’ bird use in this 3-D habitat space.  The main axes were interpreted as the amount of microrelief,. i.e., polygonization, wetness, i.e., “pondiness” and vegetation density.



Habitat 
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High-Centered Polygons + --- -- --- +++ --- +++ 

Moist-smooth --- --- -- --- +++ 

Moist, Wet, LCP & 
Strangmoor 

-- ++ ++ --- +++ --- +++ 

Wet, tundra low LCP - ---- -- +++ 

Wet-strangmoor - --- +++ +++ + +++ 

Wet-nonpatterned --- --- +++ --- 

Aquatic-Strangmoor +++ +++ ++ +++ --- 

Pond/lake +++ -- -- --- --- --- 

Ponds with Emergents +++ --- --- --- +++ --- 

Impoundments - - - -- - +++ --- 

Troy, D.M. 1988. Bird use of the Prudhoe Bay oil field during the 1986 nesting season. LGL Alaska 
Ecological Research Associates, for AOGA, Anchorage, AK. 

+ (-) = p<0.05;   ++ (--) = p<0.01;  +++ (---) = p < 0.001  
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Presentation Notes
A decade later, bird work at Prudhoe Bay using a modification of Skip Walker’s landscape classification system confirmed that a habitat classifications based on landform, wetness, and vegetation patterns was a good predictor of bird distribution.
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Presentation Notes
If  we accept this premise, then climate–associated change in landform, closely associated with wetness and vegetation, should have considerable influence on bird distribution, and possibly population levels.  For example, if the landscape transitions from a wetter to a drier condition, this will be detrimental to some species, less so for others. Phalaropes (upper left) prefer wetter breeding habitat, and dunlins (upper right) prefer a moist to dry breeding habitat.



In summary… 

 
• Ice-wedge degradation is observably reshaping surface 

microtopography and  hydrology 
 

• A net shift from wet to moist tundra would be detrimental 
to many water bird species, favorable to others 
 

How Quickly Will The Landscape Change, 
And Over What Area? 
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Presentation Notes
To get at that overarching goal of projecting habitat change for water birds, we need to overcome some obstacles.  Arctic LCC, in association with the USGS Alaska Climate Science Center, is chipping away at those problems, through support of the Integrated Ecosystem Model for Alaska and Northwest Canada.
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Presentation Notes
First of all, there is no regional map of surface landforms, Through Arctic LCC contributions to the IEM project, this gap in baseline data is being filled.  We are funding a post-doc, Dr. Mark Lara, to develop an automated process for extracting a landform feature map from Landsat satellite imagery, and by January should have the first generation map for the Arctic Coastal Plain.
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Presentation Notes
There has been no regional model to simulate thermokarst processes and landform change, but it is under development as the “Alaska Thermokarst Model,” which will eventually be integrated into the IEM, but can also be run as a “stand-alone” model. Once Dr. Lara has completed the  initial map of surface landforms, then Dr. Bob Bolton from the IEM team will run the newly developed Arctic tundra thermokarst model to provide projections of change in the proportion of patterned ground types, ponds, and lakes.  



 
• Draft Landforms Map – Dec 2015 
• Accuracy Assessment, Map Revisions --  Feb 2016 
• Model testing, Barrow Peninsula – May 2016 
• Arctic Coastal Plain Simulation to 2100 – Aug 2016 
• Final Report – Sep 2016 

 
 

Project Outlook 
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Presentation Notes
A draft landform map should be available by the end of the year, and the initial model run should be completed by September 2016.  The purpose of this meeting/workshop  is to facilitate discussion between the modeling team and bird biologists, with the aim of information-sharing and potentially guiding model development so it can be of maximum use for projecting change in bird habitat.
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