
Example strategy 1: 
Single focal process

Build algorithm relating 
movements to features

Example strategy 2: 
Full trajectory

Build algorithm relating 
movements to features

St
at

e-
tra

ns
iti

on
s

Increasingly phenomenological

Mechanistic
Identify hypothesized mechanisms

De
ns

ity
 fr

om
 

en
vir

on
m

en
t

Predict movement 
trajectories

Model density and mobility

RSF

Resistance- 
based methods

Incorporate RSF into 
model of mobility

CTMM

Example strategy 2: 
Inferred approaches
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Example strategy 1: 
Inferred approaches

Refine mechanistic 
expectations

Network-based

ID high-density 
locations

ID well-connected 
individuals

Extract node degrees 
or strengths

Mining-modeling
Identify hypothesized mechanisms

ID and produce 
desired features

Cross-validate for in-sample 
predictive performance

Predict movement 
trajectories

MoveSTIR

Refine mechanistic 
expectations and feature sets

Example strategy 3: 
Descriptive approaches
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Example strategy 3: 
Movement and disease 
in tandem

Many full implementations Hypothetical onlyPrototypical examples exist, but no 
extension to landscape data

Full implementations exist, but 
are rare

*

*

Gather covariates and 
append to points

Assemble bipartite 
network

Project to 
space only

Project to 
social only

Movement and 
pathogen life-history 

traits

*

- Full implementations exist, but 
some components are ad hoc
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Group sizes or 
occupancy 

patterns

UD

Spatial 
transmission 

traits

Evaluate transportability 
in novel setting
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Evaluate transportability in 
novel setting

Identify hypothesized 
mechanisms

Evaluate links to environmental 
and social attributes

Refine mechanistic 
expectations

Evaluate transportability in 
novel setting
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Behavioral 
classification 

model

Continuous 
response 

model

Random forests for 
habitat selection

Long short-term 
memory algorithms 

for behavioral 
state-switching

Model transmission

Account for 
lags

Model contact

MoveSTIR
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HMMs

Segment 
paths

Model density and mobility

Account for 
lags

Model contact

MoveSTIR

*

HMM 
BPMM 
BMS

Segment 
paths

Model density and mobility

Model contact

Model transmission

IBMs 
Metapop models 

 PDEs

Model transmission
IBMs 

Metapop models 
 PDEs

Build algorithm relating 
movements and 

transmission dynamics 
to environment


