Spatial units of analysis

Use of activity space models in environmental health
promotion
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In this presentation:

« What is a spatial unit?
« How can we model it?

 Why is this important?



Person and place based analysis
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In literature...

Examples:
 Administrative boundaries:
* Postal areas
 Census tracts
* Person based
« Home buffers, Road network
buffers, Kernel density
estimation, standard
deviational ellipses etc.

Spatial units

A B Examples of some common AS
- and LAS models

. A:Home buffer
B: Deviational ellipse
C: Kernel density
D: Minimum convex polygon
E: Dynamic home range

B Home A Activity point
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What is Activity space (AS)?

« Activity space is a set of
geographically distributed locations

which are physically contacted by
Individuals (Reynolds, 1971)

* First introduced in zoology (Burt,
1943)

Schonfelder and Axhausen (2002)
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Static buffer around home Dynamic home range model Individualized residential
(Hasanzadeh et al., 2017) exposure model (IREM)

(Hasanzadeh et al., 2018)
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Improved models (lI): Home range

* A customized convex hull using
three parameters: D1, D2, D3

« Systematically defined, individual
specific

O Are all areas equally accessible?

O Are we equally exposed to all
areas within our home range?

1: (Hasanzadeh, et al, 2017)
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Improved models (llI): An individualized
residential exposure model (IREM)

1: (Hasanzadeh, et al, 2018)
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The level of exposure can vary:

*  Frequency of visit, mode of
transportation, path taken

Activity space presented as raster

* Weights assigned using the above
three factors. Distributed using:
» Adistance decay function (inverse distance
weighting)
« Spatially sensitive analysis of
contextual factors
We can extract areas of high
exposure




How does this all matter?



Size of LAS

Why it matters?

Msior to minor axis ratio

Greenness of LAS

Exteriority of AS

Intensity of LAS
Elongation of LAS

©ZOO

* Different models offer different level of e
accuracy and accordance with reality Mean overtap %

« Different phenomena may be relevantto

study at different scales “
- Different models can result in different I I I
resu Its Postal areas Buffer (500m) Home range IREM ) — e oo _Halminm

m'\Within locality threshold (4 km) Whole acfivity space s Greenness

+ Advanced models can enhance analytical
possibilities

« Models vary in their level of complexity LN
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Centricity of activity spaces

o L - .
- activity spaces of individuals D N D
are not always concentrated \J
around their homes, but can ()
form clusters throughout the Py
space (typically around
individual’s life centers) ‘
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Conclusion

* Are you doing GIS with person-based data?

« Think about the spatial unit of analysis you use
 Know your data and context
« Know the concept/phenomenon you’re studying
 Know what you are looking for
« Consider your analytical possibilities
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GIS tools and Python codes available:

Hasanzadeh, K. (2018). IASM: Individualized activity space modeler. SoftwareX, 7, 138-142.
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ResearchGate, LinkedIn, Twitter





