Sunset in the desert
A spatial statistical analysis of Joshua Tree habitats in the California Mojave Desert
INTRODUCTION

DATA PREPARATION

At first glance, the Mojave Desert in Southern California may seem like a barren wasteland. However,
a closer look will reveal that the harsh landscape is
teeming with life, with over 2,000 plant species and
accounting for 37% of California’s biodiversity.

 A fishnet was created using 2 kilometer squares

A keystone species of this environment is the Joshua Tree. Towering over the other desert shrubs, the
Joshua Tree provides shade, food, moisture, shelter
for insects, lizards, and birds.
Joshua Trees are very sensitive to changes in temperature and precipitation, and global climate
change is reducing habitat zones for young trees. It
is expected that by the end of the century, there will
be a 90% reduction of Joshua Trees.
This analysis aims to study the spatial correlation
between habitat variables and the growth of Joshua
Trees in order to get a better understanding of how
the trees respond to climate.

Ordinary Kriging using the following Python code:

DATA

and was clipped to the vegetation shapefile.

run with all variables, resulting

PC1

PC2

Annual Precip.

0.32

0.34

-0.34

0.22

 Vegetation data was joined to the fishnet.

in a high multicollinearity num-

Winter Precip.

0.33

0.23

 Climate data was geocoded and interpolated with

ber (30,000).

Winter Temp.

-0.34

0.20

Summer Precip. -0.15

0.63

Summer Temp. -0.33

0.12

0.34

0.23

Spring Temp.

-0.33

0.17

 Variables were eliminated, but

for field in ListFields(”H:/StatsFinal/ClimateData):

still had high multicollinearity,

Spring Precip.

… if field.name not in ['FID', 'Shape', 'STATION',

so a PCA was created (SVD

Fall Precip.

0.29

0.46

Fall Temp.

-0.34

0.19

'NAME', 'LATITUDE', 'LONGITUDE']:
… kriging = arcpy.gp.Kriging_sa("ClimateData",
field.name, "H:/StatsFinal/kirging_" + field.name
+

".tif",

"Spherical

1733.913738",

"1733.91373782968", "VARIABLE 12", "")
 The interpolations were imported to a geodatabase.
 The following models calculated zonal statistics of
tables to the fishnet.

 Vegetation—Mojave DeInformation Systems, Inc.

 An initial OLS regression was

Table 1. Principle Clusters.

Annual Temp.

climate data for the fishnet squares and joined the

sert(shapefile) by Aerial

METHODS + RESULTS

Zonal Stats

method), resulting in two sig-

nificant clusters, shown in Table 1.
 A spatial lag model regression with was run with the

Table 2. Spatial Lag Model Regression
Variable

Coefficient
0.942

Significant?

0.041

Yes

Invasive Species -0.030

Yes

Joshua Trees

clusters, elevation, and in-

CONSTANT

vasive species, yielding re-

Elevation

sults shown in Table 2.

Yes

1.74e-005

No

PC1

0.0026

Yes

PC2

-0.0050

No

 Results: Joshua Tree habitats correlate with areas
of relatively high precipitation, relatively low temperature, and low levels of invasive species.

LIMITATIONS
This study is limited by the fact that the regression
was linear, while in reality, there is a specific tem-

 Climate Data—(shapefile)

perature and precipitation that the plant prefers.

by NOAA
 DEM (Raster) from Tufts

Join

Another limitation is that this study does not account for other species that the Joshua Tree relies
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on such as the Yucca moth. Additionally, the model
did not account for spatial error, which was signifi-
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cant in the regression.
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