Introduction

Our research question is the following:
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The study area is composed of the Fresno, Inyo, Madera, Mariposa,
Mono, Tulare, Tuolumne counties. This area is located in the north-
eastern section of California and was selected as the critical habi-
tat falls within these counties. The projection was set as
NAD_1983_UTM_Zone_10N as California is within UTM Zone 10.
A file geodatabase was created to store the various raster and
shape data for the project. NED, NLCD, temperature, precipitation,
hydrology, critical habitat, and county data was imported into the
geodatabase prior to further analysis. All rasters were reprojected
to NAD_1983_UTM_Zone_10N as necessary and resampled to a
cell size of 30 for future calculations.

To analyze temperature data, we took the spreadsheet of
precipitation data from NOAA and used the Display X/Y Tool to
generate spatial point data onto the map. The points were then
clipped to the study area. Finally, the IDW tool, with default
values, was run on the point data to provide a raster map of tem-
perature. The resulting raster was clipped to the critical habitat
area and then converted to point data for each section. The result-
ing attributes from the data was imported into Excel for analysis.
In Excel, the tabular data was analyzed by utilizing the COUNTIF
formula to count the number of times each temperature range
appeared in the critical habitat. Utilizing the Reclassify Tool, every
temperature range, except for the range selected from Excel was
set to“0". The Excel range result was set to“1”. For the precipita-
tion data, we took the resampled data and clipped it to the study
area. The data was then clipped to the study area and then con-
verted to point data with the Feature to Point Tool. The attributes
were exported to Excel and then ran similar analysis as with tem-
perature data. The resulting raster, after reclassifying, showed
areas with favorable precipitation with values of “1”and other
areas with values of “0".
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For analysis of water body and city restrictions, the polygon

data of the water bodies and city limits acquired from ESRI were  To analyze land cover data, the land cover was run with the
Extract by Mask tool, utilizing the critical habitats as the mask. The
[ study Area resulting attribute table was exported to Excel for similar count-
— | raster and reclassified to have the value of 1 wherever there was N9 @nd analysis as temperature and precipitation counting. From
A — that, two main land covers, numbered

water. For the city data, the city limit polygon data was firstused  “31”and “52" were selected. Afterwards, the Con tool from the
Raster Calculator was utilized to pick out the areas with shrubs
and rocky or relatively clear areas. The following is the formula
utilized:

clipped to the study area. The water body layer was converted to

to clip the study area polygon. The resulting clipped polygon
was used in the Erase tool to create a new polygon of the study

Con((("nlcd_final" == 52)|("nlcd_final" == 31)),1,0)
area with the city limit areas removed. This provided a polygon

that showed where sheep could not live. The polygon was then

converted to raster and reclassified to set valid areas as 1. —
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The final analysis consisted of using the Raster Calculator to “add” the various resulting rasters from the prior analysis. The following
formula is a direct copy of the formula used to create a resulting raster of possible distribution based on the various factors analyzed in

the project:
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The formula created a new raster that had a value of 1 for areas
with NLCD values of 52 and 31. All other areas were set to a
value of 0.

For elevation, the NED data was combined into a single
raster through the Mosaic tool with the option to update Over-
lays, create pyramids, and update statistics enabled. The result-
ing raster was clipped to the study area. The Con tool was run to
select winter and summer elevation ranges of the sheep. The
following formulas were utilized:
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Con((("ned_reclip" >= 1524) & ("ned_reclip" <= 2743.2)), 1,0)

Con ((("ned_reclip" >=3048) & ("ned_reclip" <=4267.2)), 1,0)
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The map showed an interesting result of our attempt at distribution mapping. It appears about half of the existing critical habitats are
covered by the resulting distribution map, which shows the analysis was not fully accurate. As critical habitat areas are created from the
best science available to researchers for preservation purposes, a distribution map should include a majority of the critical habitats. The
resulting areas most likely for a theoretical distribution are mainly to the west of the existing critical habitats. The areas are mountain-
ous and would provide the type of area that would allow the sheep to easily spot and escape predators. The next best areas are more
likely found in the northern half of the study area. A significant area to notice is Mono Lake that could provide a reliable source of water
for the sheep.

These formulas calculated the winter and summer elevation
ranges respectively. The values utilized were converted from feet
to meters. The resulting two rasters had a value of 1 for ranges
the sheep were most likely to frequent and a value of 0 for all
other areas.



