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Today we will…

• First take a closer look to PPGIS data: the nature and structure
• Then we dive into the PPGIS analysis methods

• Explore
• Explain
• Predict



PPGIS survey elements

1
NON-SPATIAL 
KNOWLEDGE
about
individual
preferences, 
lifestyles, 
attitudes or
values

2
SPATIAL KNOWLEDGE:
• individual

preferences, 
attitudes or values

• individual
behavior, lifestyles
and everyday
practices

• environmental
phenomenon and 
problems (citizen
science)

3
SPATIAL 
KNOWLEDGE: 
individual
future wishes, 
visions and 
preferences

BACKGROUND 
INFORMATION

• Age
• Gender
• Tenure
• Education
• Income
• Etc.

OUTCOME 
VARIABLES

• Neigh-
bourhood
satisfaction

• Quality of 
Life

• Perceived
Heath

• Happiness
• Physical

activity
levels

• etc.



Wisdom
Ability to increase effectiveness
("what to do, act or carry out")

Knowledge
know-how and understanding, insight

Information
Contextualized, categorized, calculated and condensed 

(Davenport & Prusak 2000)

Data
Facts and figures which relay something specific, but which are not organized in any 

way and which provide no further information regarding patterns, context, etc.

DIKW pyramid
Each step up the pyramid
answers some questions and
adds value to the initial data



About the nature of PPGIS data

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of 
participatory mapping data in research, planning, and management. International Journal of Geographical Information Science, 1-28.



Non-spatial PPGIS data

PPGIS

Non-spatial PPGIS data
Socio-demographics
Attitudes
Values



Spatial PPGIS data
Spatial PPGIS data
Points
Lines
Polygons

PPGIS



Prior to further analysis the collected
data needs to go through
preparatory procedures that include
but are not limited to:

• Downloading the data 

• Cleaning the data/removal of invalid data

• Dataset setup: e.g. renaming variables, 

transforming variables

• Additional preparatory steps

Data preparation 
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Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of 
participatory mapping data in research, planning, and management. International Journal of Geographical Information Science, 1-28.



EXPLORE EXPLAIN PREDICT/MODEL

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of 
participatory mapping data in research, planning, and management. International Journal of Geographical Information Science, 1-28.



Explore

• Identify spatial patterns 
with one attribute at a 
time

• Compare distribution 
across attributes 

Explain

• Looking further into data
• Looking more closely at 

observations from 
‘Explain’

• Find explanation for 
observations by further 
analysis

Predict

• See if any of the 
observations are 
generalizable to other 
places or contexts

• Project observations to 
predict future situation 
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("what to do, act or carry out")

Knowledge
know-how and understanding, insight

Information
Contextualized, categorized, calculated and condensed 

(Davenport & Prusak 2000)

Data
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adds value to the initial data

Explore

• Identify spatial 
patterns with one 
attribute at a 
time

• Compare 
distribution 
across attributes 

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of 
participatory mapping data in research, planning, and management. International Journal of Geographical Information Science, 1-28.



Explore
• The first analytical phase 
• Explore typically involves descriptive and 

univariate analysis of PPGIS data and 
generation of visual outputs. 

• Spatial patterns are identified with one 
attribute at one time (univariate analysis) and 
compared across attributes. 



Explore
• Explore phase typically focus on spatial and 

non-spatial PPGIS data but incorporate other 
geospatial data only as cartographic 
background information. 

• The analysis are accomplished with basic GIS 
software or with the help of the interactive 
analysis tools provided by some online PPGIS 
services. 

• An important part of Explore phase is also 
assessment of spatial data quality through 
validation. 



Explore:

• External and internal validation
• Descriptive and visual analysis

Method categories



Explore: Examples 
Internal and external validation: checking the inclusiveness

(Laatikainen et al.,  2019)

0
20
40
60
80

100

Population Sample

(Laatikainen et al.,  2015)



Explore: Examples 
Visual analysis



Explore: Examples 
Thematic maps

(Hasanzadeh et al., 2019)(Brown et al., 2018)



Explore: examples
Charts

(Hasanzadeh et al., 2017)

(Samuelsson et al., 2018)



Explore

• Identify spatial patterns 
with one attribute at a 
time

• Compare distribution 
across attributes 

Explain

• Looking further into data
• Looking more closely at 

observations from 
‘Explain’

• Find explanation for 
observations by further 
analysis

Predict

• See if any of the 
observations are 
generalizable to other 
places or contexts

• Project observations to 
predict future situation 

Goals:
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Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of participatory mapping data in research, planning, and 
management. International Journal of Geographical Information Science, 1-28.

Explain

• Looking further 
into data

• Looking more 
closely at 
observations from 
‘Explain’

• Find explanation 
for observations 
by further analysis



• The aim is to look more closely at 
observations from the Explore
phase to explain observations by 
further analysis

• The Explain phase combines 
spatial and non-spatial PPGIS 
data with other GIS spatial data. 

• Methods include inferential and 
multivariate statistics in addition 
to GIS software.

Explain phase



Explain: Method categories
• Visual and overlay analysis
• Spatial pattern analysis
• Proximity and coexistence analysis
• Calculation of indices/measures across spatial units
• Association analysis
• Cluster and multivariate analysis



Explain: examples
Thematic maps

(Kyttä et al., 2013)

(Hasanzadeh et al., 2017)



Explain: 

Clustering analysis

(Haybatollahi et al., 2015)

(Laatikainen et al., 2017)

Spatial pattern analysis



Explain: examples 

Spatial pattern analysis

Kernel density analysis

(Pietilä & Fagerholm, 2016)
(Laatikainen et al., 2018)

Association analysis



Explain: examples 

(Solecka et al., 2021)

Calculation of 
indices and 
Spatial
cluster
analysis



Explain: examples

(Hasanzadeh et al., 2021) (Laatikainen et al., 2015)

Cluster analysis

Proximity and accessibility analysis



Explain: examples
Association analysis (spatial and non-spatial)

(Kajosaari et al., 2019)

(Hasanzadeh, 2019)Logistic regression

Pearson’s correlation



Explore

• Identify spatial patterns 
with one attribute at a 
time

• Compare distribution 
across attributes 

Explain

• Looking further into data
• Looking more closely at 

observations from 
‘Explain’

• Find explanation for 
observations by further 
analysis

Predict
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Goals:
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Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttä, M. (2021). A methodological framework for analysis of participatory mapping data in research, planning, and 
management. International Journal of Geographical Information Science, 1-28.

Predict

• See if any of the 
observations are 
generalizable to 
other places or 
contexts

• Project 
observations to 
predict future 
situation 



Predict phase
• The aim is to generalize and predict 

mapped attributes to other places 
and contexts (prediction) or 
produce a representation of a 
system to make inferences (model)



Predict phase
• This phase typically requires 

multiple data sources with PPGIS 
data and involve multivariate 
modelling. 

• Performing analysis in 
Predict/Model phase requires in-
depth expertise in applying GIS and 
statistical software. Skills in 
computer coding may also be 
necessary.



Predict:

• Data modelling

Method categories
y

x



Predict: examples

Spatial regression model

(Samuelsson et al., 2018)

Exposure estimation (IREM)

(Hasanzadeh et al., 2018)



Predict: Examples

Kajosaari & Hasanzadeh 2022, forthcoming



Remember…

• The journey up the pyramid is not 
always a straight one

• We might need to move back and 
forth between analytical stages

• The stages can overlap 
• Similar methods may be used for 

different purposes
• Mixed approaches are very common



Tiina Rinne, D.Sc. (tech.)

Postdoctoral Researcher
Department of Built 
Environment

Aalto University

tiina.e.rinne@aalto.fi

Thank you!
Also, big thanks to my colleague Kamyar Hasanzadeh for some of the materials used in this presentation.

Brown, G., Rhodes, J., & Dade, M. (2018). An evaluation of participatory mapping methods to assess urban park benefits. 
Landscape and Urban Planning, 178, 18-31.

Hasanzadeh, K., Kyttä, M., Lilius, J., Ramezani, S., & Rinne, T. (2021). Centricity and multi-locality of activity spaces: The varying
ways young and old adults use neighborhoods and extra-neighborhood spaces in helsinki metropolitan area. Cities, 110. 

Hasanzadeh, K. (2019). Exploring centricity of activity spaces: From measurement to the identification of personal and 
environmental factors.

Hasanzadeh, K., Kyttä, M., & Brown, G. (2019). Beyond Housing Preferences: Urban Structure and Actualisation of Residential
Area Preferences. Urban Science, 3(1), 21.

Laatikainen, T., Haybatollahi, M., & Kyttä, M. (2019). Environmental, individual and personal goal influences on older adults’ 
walking in the helsinki metropolitan area. International journal of environmental research and public health, 16(1), 58.

Laatikainen, T. E., Broberg, A., & Kyttä, M. (2017). The physical environment of positive places: Exploring differences between
age groups. Preventive medicine, 95, S85-S91.

Laatikainen, T., Tenkanen, H., Kyttä, M., & Toivonen, T. (2015). Comparing conventional and PPGIS approaches in measuring
equality of access to urban aquatic environments. Landscape and Urban Planning, 144, 22-3. 

Ramezani, S., Hasanzadeh, K., Rinne, T., Kajosaari, A., & Kyttä, M. (2021). Residential relocation and travel behavior change: 
Investigating the effects of changes in the built environment, activity space dispersion, car and bike ownership, and travel
attitudes. Transportation research part A: policy and practice, 147, 28-48.

Samuelsson, Karl, et al. "Impact of environment on people’s everyday experiences in Stockholm." Landscape and Urban 
Planning 171 (2018): 7-17.

Solecka, I., Rinne, T., Martins, R. C., Kytta, M., & Albert, C. (2022). Important places in landscape–investigating the determinants
of perceived landscape value in the suburban area of Wrocław, Poland. Landscape and Urban Planning, 218, 104289.
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