-Observing spatial data entails the recording of an attribute of interest and the attribute location

-Attitude of interest: Z      Location at which we observed this attribute:s

-Spatial observation: Z(s): observation of attribute Z at location s

- Example: yield monitoring a corn field which may give rise to 1,000 spatially referenced observations

-sample locations were not chosen at random since the combine selects samples at systematic intervals

-the 1,000 observations cannot possibly be independent as a random sample would imply

-near things are more related than distant things

- strength of the relationships is a function of their spatial separation

-What is obtained by measuring crop yield at 200 locations in a wheat field? A single realization of an n-dimensional random variable

- Spatial data is a special case of a clustered structure.  It represents something like a single cluster. K=1

-Spatial observations are not the same variable Z observed n times over, but the variables Z(s1), Z (s2),…Z(sn) observed once

-a set of spatial data is a realization of a random experiment

-for any outcome (omega) of the experiment, a single realization of Z(s) is obtained

-this is the realization of a random field

-Z(so) is a random variable by considering the distribution of all possible realizations at the location so.

-when a random field is sampled, samples are drawn from one particular realization of the random experiment

-Z(s) a function of the spatial coordinate s that are elements of a set D (the domain)

-A sample Z(s1),…, Z (sn) is a sample of size one

-random functions are known as stochastic processes

-processes where D is 2+ dimensional are also called random fields

-3 categories of spatial data: geostatistical data, lattice data and spatial point patterns

-Geostatistical:

*domain is a fixed and continuous set; number of locations at which observations can be made is not countable

*b/w any two sample locations an infinite number of additional samples can be placed in theory

* there is nothing random about the locations themselves

*Example: measuring the electrical conductivity of soil

*spatial data with continuous variation

*nature of attribute Z does not alter the nature of the spatial data type

*the data are geostatistical unless there is only a countable number of sample locations and/or the domain changes from realization to realization of the random function at random

*the continuity of the fixed domain D is what matters, not how it is sampled

*if samples could have been placed anywhere within the field, the data are geostatistical

-Lattice Data:

* D is fixed and discrete (countable) set of locations

*possible sample locations can be enumerated

*Example: attributed recorded by city block

*whether units aligned and shaped regularly or irregularly does not matter

*Example: depicts number of infant deaths in North Carolina relative to the number of live births b/w 1974 and 1978

* discrete spatial units are the experimental units which are typically arranged in some regular fashion and equally sized

-Random Domain

*consider Z(s) to be crop yield

*indicator variable U(s) takes value of 1 if yield blow some threshold level and 0 otherwise

*Random function U(s) now returns the values 1 and 0 instead of the continuous attribute yield

*throw away all points where yield above threshold, keep only locations where U(s) =1

*Define new domain D*  which consists of relevant points

*focus has switched from studying the attribute itself to studying the locations

-These are point patterns/processes

-Point Patterns

* Example: the distribution of seeds

*focus on the D process, not the Z() process

*all events within an area of interest have been located, the issue of predicting at unobserved locations never arises for a mapped point pattern

*no unobserved locations by definition

*Analyses start w/ the question “Are the points (events) distributed completely at random?”…if not the question is whether the events more aggregated or more regularly distributed (expected under completely random placement)

*issue of where events located never surfaced w/ geostatistical or lattice data

HOMEWORK

Name what makes each of the three categories of spatial data unique from one another.  

