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Introduction = s Gl e ol
Recently, data recorded by the GRSLE project provide attributes regarding the sizes and areas of ice ASenerlied Uneer Wodsl E Regression Analysis

patches in the Cougar Pass region of north western Wyoming. By relating the change in ice patch areas to S JMP statistical analysis software provides a fit by

conditions, such as rainfall, temperature, and snow water equivalents, a regression equation can be derived e model functionality where a dependent variable y (the

that calculates the change ice patch areas relative to key environmental variables. Using this regression Most lslent e 07 P change in ice patch area) is calculated on a generalized

equation, a dynamic model may be constructed in GIS to quantify the alteration in ice patch size and area e . linear model against three x variables (average annual

with the change in the respected variables. The model provides insight into how ice patches may have R temperature, precipitation, and snow water
responded to past climatic variation and help to — equivalence). Using environmental data from the
develop more refined hypotheses about the role Nermwee oo Kirwin weather station and ice patch area data from
that ice patch locations played in prehistoric e o GRSLE and LANDSET digitization provides all the
cultural systems. This model can be expanded e necessary variables to construct this model.
to evaluate ice patches existing across the N 1 i <o T —
Absaroka mountain region, and to identify P Eima aeaots | aeoszosez Leremsonns seroeires ecmionrer
locations where they once persisted. Predicting . BT ezt | srosionn oyeirsses iaseries osomiees
the locations of past ice patches would be a IR o s s e e 2010 osissrose otsiaas s sesnians

powerful tool for locating archaeological sites

600000

among the Absaroka mountain range, and could Four intervals for the change in annual ice patch area
potentially expand into other mountain e are derived for each individual ice patch, resulting in a
archaeological research. Obtaining Ice Patch Areas § o total of 20 data sets. In 2011, the ice patch area data
Procuring Data Ice Patch area data was procured using a variety of different methods. Areas from 2015and ... . showed that multiple ice patches did not melt enough
The Natural Resources Conservation 2016 were recorded by GRSLE researchers who encircled individual ice patches while T essleslibed to separate Into independent areas, particularly GL-3
Service (NRCS) provides an open access recording GNSS positions, thereby producing high resolution polygons with 40cm accuracy;, and G'—_'4’ and GL-5 thr(_)ug'l GL-10A. As such, the
database retaining SNOTEL records dating in addition to areas from 2011 which where digitized on a high resolution image by Larry change In areas of tr_lese ICE oatch_es are evaluated In
back to 1980. Temperatures, precipitation, ~ Todd. Other data are available from the USGS open access satellite imagery database. Using ... .~ . Wholerelativetotheir corresponding annual change.
and snow water equivalents data are all the ArcMap digitizing functionalities, areas from 2014 and 2013 were constructed using o Tmsn S i T — L —
recorded daily at weather stations and stored  Landsat 8 data LC8037030201468L.GNOO and LC8037030213217LGNOO taken in September
into downloadable csv. files. Relative to 26, 2014 and August 26, 2013. The accuracy of these digitization's is limited by the Landsat
Cougar Pass, there are three weather stations Images’ 30m resolution. Satellite imagery of the Cougar Pass region from 2012 are not
within feasible proximity, Yount’s Peak [19.8 available In teasible resolution from the USGS databases. o wworoy  woue
km], Kirwin [275 km], and Borough Creek 4 Parameter Estimates o GLA| oo i bt 5 - ) i ArCPIugin
[20.1 km]. Though Yount’s Peak is the o e o b e ' A Plugin tool that takes three inputs, average annual temperature, precipitation, and snow water
nearest station there Is a significant gap in the Rl o (e uem o equivalence, and has the user select the ice patch they wish to manipulate, generates a predicted ice
data where no records of temperature, precipitation, or snow water equivalence were able to be ORI patch layer which abides by the regression equation relative to the users designated variables. This
recorded from October 1%t 2013 to August 12" 2015 due to forest fires. In concurrence, Borough mee sl om Plugin (version 0.2) was programed in Python and currently serves as a preliminary framework for
Creek, the next nearest weather station, is missing data from October 15t 2013 to July 9t 2014. ) Pm:‘“”mm e Do 100 constructing more powerful tools. Particularly, an ice patch predictability model that takes multiple
Therefore, the Kirwin weather station Is the nearest complete dataset. Comparing the data between e S Chsa P Chisq towerL Upprct variables and assess various data for locations with the necessary conditions for ice patches to reside.
Kirwin an Yount’s Peak show the variation to be minimal, temperature has the greatest variation Nee i dhess mes  or _ |
0.7763, while precipitation and snow water equivalence have the lease 0.9240 and 1.1955 GPRERON 0017 63010 0k Average Temp 14185  + Average Snow Water Equivalent 93979 -
respectively. Refining the Algorithm ~ [Acesefenfell 23902 = Ste 61 - Coleulate
aRRCROM 0% oo oo o _ Several factors greatly effect the capabilities and accuracy of this model. Unfortunately, the nearest
e e « weather station to Cougar Pass, Yount’s Peak, is missing a portion of significant data, thereby rendering
g e dmrer siowms oot | itan inapplicable data source for models incorporating areas from 2013 to 2015. The data from Kirwin

are certainly useable in place of Yount’s Peak, yet are less ideal. The most ideal data would require exact

£ Correlation of Estimates

et AT C AV SO MATER M £V PREC O £ o variable readings between individual ice patches, which currently do not exist. In addition to better
AT o  iawo om0 o TN == variable readings, higher resolution satellite imagery would allow for more accurate measurements of

e e ' N I " the change in area. The data from 2015 and 2016 are exceptionally accurate (40 cm accuracy), as well as
tem Gdimste SudEor e ro>CiSa Lower L Uppr L 4 By 2011 which was digitized over a much higher resolution image than 2014 and 2013 (30m resolution).
AVCSNOW WATER CM. 23463401 1606208 2175602 <000 S ! e Conclusion
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This ArcPlugin serves as a preliminary framework for more capable ice patch models. Currently, the

o asds o e ang Plugin is limited to only three variables, average annual temperature, precipitation, and snow water

NCIOUWATR M 0365 0sem o oss equivalence, and assumes that the said variables are responsible for 100% of an ice patch’s change in

e area. Other variables such as elevation, ice patch thickness, wind direction, slope, ground material, and

mett o oo s o the ratio of ice to foreign materials, all certainly effect the change in ice patch area relative to time. By

Rl o o S Incorporating a greater array of variables, the regression equation can provide insight into both, the

Data Sources G variation between ice patch sizes, and work towards a model for predicting past of ice patch locations.
“EarthExplorer,” United States Geological Survey: Reston, Virginia. Web. < http://earthexplorer.usgs.gov/> mewt - eom s ogs o Implementing this plugin into the 2017 GRSLE Archaeology field season at Cougar Pass
“Snow Telemetry (SNOTEL) and Snow Course Data and Products,” Natural Resource Conservation Service, NCrRECROM T ose oo s oo could prove to be an effective tool in locating archaeological material left behind by extinct

United States Department of Agriculture: Washington D.C. Web < http://www.wcc.nrcs.usda.gov/snow/> ice patches and determining the accuracy of the predictability algorithm.
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