


Space: the final frontier for ecological theory

- Kareiva 1994

Why space matters

An ecological example of spatial analysis
Georeferencing
Spatial environmental data
Spatial ecological data
Data processing in GIS

Spatial statistics in R
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COMMUNITIES:
 Species partition space
e Species partition resources

Warblers

(MacArthur 1958)

Plants

(Whittaker 1975)






Environmental constraints
Mainland
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B (kJ/Year) Productivity (tC hal year?)
B « M 34eEKT Gillooly et al. 2001)
M: body mass (Q) T: temperature (K)

B: energy use / individual (kJ yr?)



Environmental constraints
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SHORT COMMUNICATION

The densest terrestrial vertebrate
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Synommms
Hame

Stellio undulatus Bosc and Daudin in
Sonnini and Latreille, 1801

Higher taxonomy
Rank

Kingdom
Phylum
Class
Order
Family
Genus

Subordinate taxa

Rank

Subspecies
Subspecies
Subspecies

Subspecies

Synonym type

Unambiguous synonym

Hame

Anirmalia
Chordata

Reptilia
Sguarnata
Fhrynosomatidae
Sceloparus

Hame

Seefoporus nduwiatus consobrinus Baird and Girard, 1853
Seeloporus Undwiztus cowlesi Lowe and Morris, 1956
Seeloporus Undwiztus elongatus Stejneger, 1890

Seeloporus Undwiztus erpthrochelius Masling 1956
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Ecological constraint on density?
Competition and predation?

Amphibian
Richness










NatureServe

Map ¢

Range Map Compilers: NatureServe, 2005
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Spatial autocorrelation

correlation of a variable with itself through space




Moran’s |

- Nzizjwi,j(xi - X)(X; = X)

(Zizjwi,j)zi (Xi o X)z

Compares the value of the variable at any one location
with the value at all other locations

Where N is the number of cases
X variable value at location i
X variable value at location |
X variable mean

Wij distance-based weight applied to the
comparison between locations i and |






Moran’s | Significance

le ] +3(le 'J) _NZ(ZJ J
(N _1)(le ij

Seqy = SQRT]

Compare empirical distribution to theoretical distribution by
dividing by an estimate of the theoretical standard deviation



Autocorrelation

Distance &




Correlogram

Mainland lizard densities
Linear model
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Spatially autoregressive models

maximum likelihood linear model

y=Bx+e

Lagged-response model
spatial-autocorrelation in response variable

y=pWy +Bx +e
P- autoregression parameter

W: spatial weights matrix
B: slopes for original predictor matrix x

Lagged-mixed model
spatial-autocorrelation in response and predictor variable

y =pWy +fBx + yWx + e

+ regression coefficients (y) of the spatially lagged predictors (Wx)










Correlogram

Mainland lizard densities
spatial model: 800 km
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