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Choosing Methods

This guidance provides information about selecting a geospatial method. The following flow charts provide more detailed
information about choosing a geospatial method. Follow the steps below to choose the geospatial methods that may be
appropriate to conduct the geospatial analysis:

Step 1. What questions are you trying to answer for each phase in the project life cycle? See Geospatial Methods for
Optimization Questions in the Project Life Cycle Stages.

Step 2. Do you have the minimum data required in order to use geospatial methods? See Table 1 and Figure 1.

Step 3: Perform exploratory data analysis.

Step 4. Use the flow charts below to determine if simple, more complex, or advanced methods are suitable for the
geospatial analysis.


https://gro-1.itrcweb.org/select-geospatial-method/
https://gro-1.itrcweb.org/geospatial-methods-for-optimization-questions-in-the-project-life-cycle-stages/
https://gro-1.itrcweb.org/geospatial-methods-for-optimization-questions-in-the-project-life-cycle-stages/
https://gro-1.itrcweb.org/data-requirements-for-geospatial-analysis/#table_2_1
https://gro-1.itrcweb.org/data-requirements-for-geospatial-analysis/#figure_2_1
https://gro-1.itrcweb.org/perform-exploratory-data-analysis/

Sheet 1 of 4 — Selecting a Geospatial Method

Does the data set
meet the min data

req's (Figure 1)7

Consider additional
sampling.

Consider optimization
guestions to answer.

Perform exploratory
data analysis.

Consider using No Does the variable

nonspatial statistical show spatial
methods (see GSMC-1). autocorrelation?

Yes
Yes Is the
variable densely
sampled?
No
Do you want to Yes
do detailed error
analysis?
Consider using a
simple method
(see Note 1). No
Note 1: Minimum Data Requirements Consider using a Consider using an
See Table 1 and Figure 1 for more more complex advanced method.
information. If the data set is not method. Go to Go to Sheet 3

adequate, consider collecting more Sheet 2 (see Note 1).
samples. (see Note 1).
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Consider using
splines or kernel
smoothing method.

From Sheet 1: Consider
using a more complex

method.

No Do you need a
prediction error
estimate?

Yes

Are there

secondary

No

correlated data
available?

Yes

Perform regression and
examine residuals for
spatial correlation.

Do regression
residuals show
significant spatial
autocorrelation?

Consider using
a parametric
regression method.

Consider using a
nonparametric method.

Verify model fit
using cross-validation.
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From Sheet 1: Consider
using an advanced

method (Part 1)

Examine data distribution and outliers.

Mote: Data should be standardized to
perform conditional simulation and
factorial kriging.

Are spatial
trends of
interest?

Yes

No

Conduct data
detrending.

Yes

No

Consider using: universal kriging,
regression kriging, or kriging with
external drift (KED).

Note 1: Both methods krige the
trend and spatial correlation
components simultaneously. KED
also uses secondary data. You must
still construct a correlogram or
variogram for these methods.

Note 2: Variography

= Often several models are tested.

* Mean error and mean standardized
error are close to zero.

= Variance error and variance of
standardized error are close to 1.

* Rho value between predicted fits
is close to the bisector.

* Residuals are uncorrelated.

Are data
normally distributed
with no outliers?

Transform the data
and/or remove outliers.

Yes

Do the data
meet second-order

No Yes No

Successful?

or intrinsic
stationarity?

Yes

Are there
secondary
correlated data
available?

Construct the cross-
correlogram, or cross-
variogram.

Yes

No

Does the
data exhibit
anisotropy?

Construct the correlogram, Yes

or variogram

Mo

Use vaniogram fitting
with directional
variography
(see Note 2).

Use variogram fitting
with omnidirectional
variography
(see Note 2).

Hevisit
experimental
variography or
consider simple or
more complex
methods.
Retumn to Sheet 1.

Do cross-
validation statistics
support the fitted
model?

Use the
correlograms
and
variography
resulis.

Go to

Consider using
an advanced
method
(Part 2). Go to
Sheet 4.

Do you
want to optimize
sampling design?

Sheet 2.
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From sheet 3: Consider
using an advanced method
(Part 2).

Can you
answer your

question using only
the spatial mean and
variance?

No Yes

Consider conditional simulation
methods that attempt to reconstruct
intrinsic heterogeneity, which are
favorable for mapping probabilities,
uncertainty, and risk (see Note 3).

Consider kriging.

If you are interested in If you are interested in If you are interested in

simulating values at
points, then

simulating values ata
predefined area or
volume, then

estimating values at
points, then

Are secondary
sampled data available
to generate spatial
simulation?

No

Consider point conditional
co-simulation methods.

Consider point

conditional simulation
methods.

Consider block
conditional simulation
methods.

Are seconda
sampled data available
to generate spatial
simulation?

Consider block conditional
co-simulation methods.

Are secondary
sampled data available’
o generate spatial

Note 3: Indicator Kriging

Indicator kriging is a pragmatic
alternative to conditional simulation,
and other probability-based kriging
methods, used to map probabilities or
risk. Indicator kriging is not as
defensible or robust as conditional
simulation but is a good alternative
when a practitioner is performing a
screening or baseline level
characterization.

simulation?

Consider point
co-kriging methods.

Consider point

kriging methods.

If you are interested in
estimating values at a
predefined area or
volume, then

Are seconda
sampled data available
to generate spatial
simulation?

Consider block
co-kriging methods.

Consider block
kriging methods.




