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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

9 Aalto University
School of Engineering
|



PPGIS survey elements

BACKGROUND 1 2 3 OUTCOME
INFORMATION NON-SPATIAL SPATIAL KNOWLEDGE: SPATIAL VARIABLES
* Age KNOWLEDGE ® individual KNOWLEDGE: * Neigh-

Gender
Tenure
Education
Income
Etc.
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about
individual

preferences,

lifestyles,
attitudes or
values

preferences,
attitudes or values
individual
behavior, lifestyles
and everyday
practices
environmental
phenomenon and
problems (citizen
science)

individual
future wishes,
visions and
preferences

bourhood
satisfaction
Quality of
Life
Perceived
Heath
Happiness
Physical
activity
levels

etc.
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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.




About the nature of PPGIS data

|
: Non-spatial PPGIS data
Non_—spatlal PPGIS data ,,"; e.g., Socio-demographics, attitudes, values, behavior, wellbeing
N Socio-demographics %
Attitudes (77 @® “My jogging route”
Values 6 ® “Place description” @ ‘Protectarea” @ *Unsafe place”
A o @ “My favourite place”
e v ?' ~ Spatial PPGIS data @ “New services’
i l " ' O N Iy
Spatial PPGIS data o “GIS data - Q) O S
N Points © | e.g., basic map layer, Iand cover, Iand LSeh,
ones = GIS data
Polygons :g / e.g., roads
A © |
a GIS data A r N
8 e.g., population / housing gehsity ‘
(7] - ;
o GIS data N— _
'5 e.d., conservation areas | ,
> GIS DATA -~
5 Other spatial data
»  OTHER SPATIAL DATA : e.g., plans, expert audits, social media data, GPS data
-~ The physical world
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Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kytta, M. (2021). A methodological framework for analysis of
participatory mapping data in research, planning, and management. International Journal of Geographical Information Science, 1-28.



b B

Non-spatial PPGIS data

Non-spatial PPGIS data G oo et

information?

Socio-demographics w T
Va | ues / : ‘ : Birthyear (19XX)

I N Monthly available household income (after taxation)

Laajasalo

Are you retired?

OvYes
ONo

respondent LY code * |scr_width ~ |Your grade_5th gra( * ~ | Gender_girl ~ | Gender_boy ~ |Gender

17)fi 1280 1 [ 1|boy
18/fi 1920 1 0 1|boy
18/fi 1920 1 [ 1|boy

1920 : 0 1/boy rere——

i 1280 1 0 1/boy ) ) ) =
201 1280 1 1 0 girl i ] Which of the following personal goals are important to J Lomeran F I
23fi 1920 1 0 1/boy : you? §
24|fi 1920 1 0 1/ boy § - )} . § - .
- People have, at different stages of their life, a variety of areas of interests, projects and objectives. These interests or
25|fi 1034 1 1 0|girl - objectives might be related to any area of your life, such as to oneself, hobbies, everyday life, health, relationships,
26 fi 1920 1 0 ﬂbuv ;mdar!e!nh,:;‘f:':re\:iWeaskycu now to think about which of ing objecti i i i
27lfi 1173 1 1 ofgirt S
Bl = . . ghff: O=otimertane._ 6 -varinporant
1 irl

31 1280 1 0/5. grade 1 0 :m | f gc;‘z"e:"““‘*’“““"“’g“‘""d 0Notimportant 6 Very important A Rk
33ifi 1280 1 0[5. grade 0 1|boy . : Everyday physical activities e.g
34ti 1034 1 0/5. grade 0 1|boy = walking, biking)
36/fi 1280 1 0/5. grade 1 olgirl : %o | Sportsordancehobby
37fi 1280 1 o}s. grade 1 0/girl s : Self development
38|fi 768 1 0/5. grade 0 1/boy 8 . Managing with a disease
39(fi 1920 1 Ols.grude 0 1|boy L] Maintaining health and
20/t 1820 1 0|5. EadE 1 olgin functional capacity of the body
42/fi 1280 1 0/5. grade 1 o[girt : PSS
45|fi 1280 1 0[5. grade 1 0lgirl e Maintaining memory capacities
47/fi 1920 1 0|5. grade 0 1|boy . P
s1lfi 1173 1 0/5. grade 1 0|girl
52(fi 1280 1 0/5. grade 1 0/girl
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Spatial PPGIS data

. DDRIC L

¢ NN R e
-~ Mark your everyday places

=
Choose the neighborhood

(| Kannelm |

ST T———

o o ] ] o o What makes the place’

respondent ¥ |createtime v |id ¥ | buttonname v |visibleLayers ¥ | zoomLevel v lwkt nice? =
18|2016-10-17705:27:17.0 1|My school MapBox 17|POINT (24.630575 60.153104)
21|2016-10-17T05:27:58.00 2| My school MapBox 17|POINT (24.630575 60.153104)
17|2016-10-17T05:28:05. 3|My home MapBox 17|POINT (24.655970 60.197308)
20|2016-10-17T05:28:22.4 4|My school MapBox 17|POINT (24.630575 60.153104)
20|2016-10-17T05:28:32. 5|My home MapBox 17|POINT (24.630758 60.151999)
17|2016-10-17T05:28:55.5 6|My school Google Hybrid 16|POINT (24.630833 60.152976)
19|2016-10-17T05:29:11. 7|My school MapBox 18|POINT (24.630677 60.153048)

2016-10-17T05:29:17. B

Safe place MapBox POINT (24.630843 60.152010)

‘Routes for leisure time physical /
Routes for activities, such as biking, jogging, walking, dog-walking,
skiing, etc.

How to you most

| ] ] ] | | often travel your Other transport
espondent ¥ | createtime * lid * | buttonname ~ |visibleLayers ~ |zoomLevel v | wkt ~ |school journeys? | ™ |what?

17|2016-10-17T05:29:41. 10|My school journey |Google Hybrid 16|LINESTRING (24.631004 60.153136, 24.€ By bus
19|2016-10-17T05:30:10.2, 13| My school journey |MapBox 1B|LINESTRING (24.634266 60.153991, 24.64 By scooter
23|2016-10-17T05:31:43. 28|My school journey |MapBox 17|LINESTRING (24.629674 60.152181, 24 € By foot
24|2016-10-17T05:31:52.0 30| My school journey |MapBox 17|LINESTRING (24.634309 60.154364, 24.64 By foot
25|2016-10-17T05:32:51. 42| My school journey |MapBox 17|LINESTRING (24.633504 60.152223, 24632131 60.152346)
18|2016-10-17T05:34:01.64 52| My school journey |MapBox 1B|LINESTRING (24.637181 60.148752, 24.6 By scooter
25|2016-10-17T05:34:47. 58| My school journey |MapBox 17|LINESTRING (24.633558 60.152245, 24 € By foot
27|2016-10-17T05:34:58.0 59|My school journey |MapBox 17|LINESTRING (24.633290 60.152026, 24.6 By foot
25|2016-10-17T05:35:38. 62| My school journey |MapBox 17|LINESTRING (24.634577 60.151871, 24 € By foot
34|2016-10-17T05:37:19.4 83|My school journey |MapBox 17|LINESTRING (24.632024 60.154994, 24 g By foot

6412016-10-17707:50:03 306|My school journey |MapBox 15|LINESTRING (24.711514 60.147743, 24.7Other mode By taxi
e:lzms—m—lnmmd 307|My school journey | MapBox 17|LINESTRING (24649179 60.149131, 24 648868 60.140436, 24 648814 60.149628, 24.

Aalto University 68/2016-10-17T07:51:09: 309| My school journey  |MapBox 11|LINESTRING (24.719238 60.212533, 24.€ By car By taxi
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Gender

|
How often in the last four weeks have you visited a blue space? OMale
OSeveral times a week ®Female

OOnce aweek
OOnce or twice in the last four weeks Age

ONot atallin the last four weeks

016-24
How much do you agree with the statement: “As a child, | often visited blue spaces.” ®75-34

Strongly disagree + Strongly agree 035-44
045-54
O55-64

Prior to further analysis the collected

Clcar 075-...
Obus

Ctrain r

d ata n e e d s to g o t h ro u g h Don foot All things considered, how satisfied are you with your life as a whole nowadays?
by bicycle
Not at all satisfied # Completely satisfied
other

preparatory procedures that include v

=

"I have felt calm and relaxed"

] ]
but are not limited to: it et
[ ]
How important role is the water playing in they "' have felt active and vigorous®
experience. Atno time ) Allof the time
- notimportant at all + the main "l woke u . "
p feeling fresh and rested
- D loading the dat
own oa I n e a a . At no time . All of the time
How much do you agree with the statements be
your last visit there. “It made me feel happy "My daily life is filled with things that interest me"
Strongly disagree + Strongly At no time . All of the time
- - -
- CI the data/ | of lid dat -
ea n I n g e a a re m ova o I nva I a a "It made me feel anxious” How is your health in general? Would you say it is...
Strongly disagree + Strongly i ~Very poor . ~very good

“I was satisfied with the visit”

« Dataset setup: e.g. renaming variables, R N —

“Iwas able to rest and recover my :
transforming variables

“It feels safe”

Please mark the blue space which you consider to be the
most important to you
Think of the space you like to visit the most, which has special
associations for you of which has some special features you

° Ad d iti o n a I p re pa rato ry Ste ps “There is wildlife to see and enjoy” particularly ke

Strongly disagree

Strongly disagree

tit ¢

Aalto Universitv And approximately how much time ez o :;:t?:el:::ier:face“hat you visitin o
School of Engineering there PRESS HERE
. O1-5 minutes

©6-15 minutes
016 - 30 minutes .
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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.




A~

Aalto University
School of Engineering

Non-spatial PPGIS data

e.g., Socio-demographics, attitudes, values, behavior, wellbeing

® “My jogging route”

® "Place description” ® ‘Protectarea” @ “Unsafe place”
® “My favourite place”

Spatia| PPGIS data ® “New services"

-Other geospatial data — PPGIS data —

GIS data V4 - \Qﬁ&% %:Q}?

e g., basic map layer, lang, cove,r’ Ia@ use ke L/
GIS data
e.g., roads

/ GIS data A T e
e.g., population / housing gehsity ’
GIS data v ? P

e.qg., conservation areas l ’- ‘_

Other spatial data
e.g., plans, expert audits, social media data, GPS data

/ The physical world =

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kyttd, 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

Non-spatial PPGIS data

Spatial PPGIS data l

I I
P
)& DAL
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EXPLAIN PREDICT/MODEL

Non-spatial PPGIS data Non-spatial PPGIS data

| |
/

N T/
‘GIs GIS
GIS data GIS data \

/ Other spatial data l
i The physical world

/ Other spatial data
/ The physical world i

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kytta, 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

» Looking further into data + See if any of the

» Looking more closely at observations are
observations from generalizable to other
‘Explain’ places or contexts
Find explanation for * Project observations to
observations by further predict future situation
analysis

* Identify spatial patterns
with one attribute at a
time

» Compare distribution
across attributes

9 Aalto University
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Knowledge

know-how and understanding, insight

DIKW pyramid

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

Information

Contextualized, categorized, calculated and condensed
(Davenport & Prusak 2000)

Data

Explore

* Identify spatial
patterns with one
attribute at a
time
Compare
distribution
across attributes

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.

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kytta, 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

Non-spatial PPGIS data I

« Explore typically involves descriptive and

univariate analysis of PPGIS data and Spatil PPGiS dta
generation of visual outputs. t r

| /l

Gis MAP$

« Spatial patterns are identified with one

attribute at one time (univariate analysis) and
compared across attributes.
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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.

9 Aalto University
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EXPLORE

Non-spatial PPGIS data I

Spatial PPGIS datal

! !

! l

Gis MAP$




Explore:

Method categories

« External and internal validation
* Descriptive and visual analysis

9 Aalto University
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Explore: Examples

Internal and external validation: checking the inclusiveness

| FinccEnS Fm—— 0" Tk ™ T i) TR L .

Leppn a
mdetur; | Rkt s, [reeey

ettaa @ ) -
2t Tcoyet Tiupel: Tioanse frene
b | ki | N | b | Sl S| ket | i | Ml | el et | Ml | el | i i
Mamibion| Vosiasly | Copoomsy (elinghed| wiey | selnpa | Persasei | devkissn borbavkosl boripoip| RPN | RO il T T e T g S RS MRS R R MRS
rs M| el | wetshy | e

il us

oo Ml ety 1N e Ll L] o % Li] os us s L) ns 2% 1) L] 5% Lk Lkl LA L e ns 5%

——=Tmsdu Bl | 1% | BN | NN | NN | @K | G | GN | UK | WS | DN | IR | 9% | WK | O8N | @% | BEN | 6% | 4% | W% | BN | D% | % | W% | WN | TN

7 @@ vucsaaren
satama 4%
i8N

N

—@=—Population ==®=Sample

(Laatikainen et al., 2019)




Explore: Examples

Visual analysis
?EEHAPPYPLACE |

7 Iil MHOME
v Ii' [IShopping

v Iil DOPﬁl:es, bureaus, businesses
v Iil [1outdoor and sports facilities
v IE' [ Leisure and recreational places

4449 /9675

% Other filters

f
Heatmap

Intensity

————
Blur

Radius

_.—

Questionnaire stats

Total number of respondents: 1370
Total number of visitors: 2031

Total number of map responses: 9687



Explore: Examples

Thematic maps

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



Explore: examples

Ch

Frequency

arts

8001

6007

4001

2001

(Hasanzadeh et al., 2017)

i a) Residential population i b) Working population 0 c) Distance to major road
80 80 80
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40 40 40
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100 10000 100 10 000
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& g

LY 3

(Samuelsson et al., 2018)

Number of experiences



Goals:

Explore Explain Predict

» Looking further into data + See if any of the

» Looking more closely at observations are
observations from generalizable to other
‘Explain’ places or contexts
Find explanation for * Project observations to
observations by further predict future situation
analysis

* Identify spatial patterns
with one attribute at a
time

» Compare distribution
across attributes

9 Aalto University
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Explain

DIKW pyramid

Knowledge .
Looking further

Each step up the pyramid know-how and understanding, insight into data
answers some questions and Looking more

adds value to the initial data closely at
observations from

. ‘Explain’
I nfO rm atl O n Find explanation
for observations
by further analysis

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.

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kytta, 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 phase

« 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.

9 Aalto University
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EXPLAIN

Non-spatial PPGIS data

l Spatial PPGIS data

A A A

|
|

A

\fﬂ‘fj(/q-"‘-

GIS MAPs

N A

'  GIS data

A GIS data
/ F 0

v

v GIS data

Other spatial data

Y

The physical world




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

9 Aalto University
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Explain: examples

Thematic maps

]
Kannelmaki ™
il My
Mellunméki
el :
mLeppédvaara_ . Kontula lt
- 5
L L]
L}
e
» " |
L}
Suvela
[ |
n
" Matinkyld -
Proportion of positive markings of all the markings in a grid cell )
Bassmapi NLS, 2010
B <25% (54 cells) & o & G
B 25 - 50 % (113) 1 1 1 I ! | |
Faometers
50-70 % (77)

70- 90 % (110)

I - o0 % (374)

° Frequently visited points e B
FINLAND (by distance from home - m) Helsinki Vantaa Airport
A
® 2600 > D (used in model) ® \
© 2600 < D <5000 !
° © 5000 < D < 10000 & il
® 10000 < D (excluded from analysis) A\ C ) /
~ Census tracts v/
° o \ Helsinki Vantaa Air Y/
Hep" o /
° N L) o
o Tallinn 9 e Vantaa ¢
° o ee@ 1l
3.5 19590 35 7 10.5 14 — 00 ‘
it/ e )
Tometers 3 T [}
oo ° e
J [}
Bodaminjarvi e o, A =
° o2
= 0. @ @. %e!:-inkl Malmi Airport
2 - 8% So:
® °
o
) o %: 4
o ® of ~
'S &o
» e °
o L
° o 8
R ©
Vittrask ’ ° o 9
// °
Rl 6
Isinki
o
%
) =

(Kytta et al., 2013)

Helsinki city center

(Hasanzadeh et al., 2017)



Explain:

Clustering analysis

lappreckate good travel connectiaons by car.

lapprecite tranguillity and calmness ina..
1 prefer to settle down in an area for good
lappreciate spending my free time at home.

Good bving conditions are very important to me...
T'want to lave good connections to vast nature and

Twant ko live as ecologically as possible.

lam a do-it-yoursell kind of person

T T
1 0% 08 07 06 05 04 03 02 01 O

Idon't mind traveling a bit longer for the everyday.

The everyday help and socializing with neighbours.

100
—p =1 == C

2 a—C3

% =S

g o~ — -~ \\ A /
E — }’ L
Z a0 — o e yl
= - i - = 4
Wi - .
301 \br ‘\
o e
20 T L— — (
i F3. Car tn Fdl. Social
314 FL Neiphbourfood stability F2. Green areas. s
o : : . = e . - . <

Nelgbourhood Prefrence’s Items

(Haybatollahi et al., 2015)

® Children

» Adolescents

¢ Young adults
Working age
O  Older adults

Spatial pattern analysis

9o _ 2
E a o % 05 Tkm

a F 1

() Esrl. HERE, DeLamme, Mapmyindia, @ OpenStreetiap contribulors, and the GIS user community

(Laatikainen et al., 2017)




Explain: examples

Spatial pattern analysis Association analysis

HOME BUFFER 500 meters

JUUMA(Pisni KEhpRISEES trall] r"\h-—- ADMINISTRATIVE UNIT postal code area

Oulanka Canyon

_KilJtakO ngds

| ity of the ive il of tourism

Legend

Kernel density index {weighted points per kim2)

B wierness b [Tt HOME RANGE MODEL
@ meing place 1025 - 205,1
e kg il [ i Ry
R o ks [ IR "/
Ll Conservaiion araa rn'
. . I‘ e'
Kernel density analysis W
~.
%
%
ol
S
Waltavaara @
u)r__ i o 5 10k — ‘ "
; N
ﬁ Home @  Daily Errand Point ==== Travel Path Ml IREM level of exposure A

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



Explain: examples

Legend

a

Mean Envirenmental
I Mean Cultural
I 1can estnetic
I !:ean Perscnal
[ case study area

main roads

gr
@
o0
£ £
&5
E 4
@ 3
1
o 2
o
T
s 1
M 0 = N th M th O mMm DO M MIN i~ = i m < o MT M MM D o m
ery — e e ] e e e S i e e e e e e e e G e o e e e e e e e
- o~ = e M~ B O = Nom T WO~ 0 — oMo — 0
low < oo o o M O NN NN NN~ N
o~ ~
Types of PLQ clusters
landscap Environmental Cultural esppsthetic —essPersonal

Aalto University
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A?

Calculation of
indices and
Spatial
cluster
analysis

Cluster groups

number af ariginal PLY clusters in parantheses
-

(Solecka et al., 2021)




Explain: examples

Cluster analysis

Monocentric Bicentric Polycentric

@ Respondent 785's markings

3 ? P = i ! 3 54 N \ S Y ~ -
X) }& 3 2) = - 1, A LY pFes 7 SN .,
Y, ol = e (o, AL g Q J - \
« - y - " S |} g O
. 2 5 Ws <y R S £
o ' ‘ Y/ S O e § BN :
G N U N | &3/ A N L
. = \ > 4 &, ¢ 4N L/ s - .
< L ~ X o .’ Z, ) = F AR / . 4 4 :
S Bl B 7 L, @A\ ¢ W2 X 7 o ) X
AN/ y = d_ < V; % Sy
K c ] £ £ 3 A ; AR Y
g . 74 SIS \ ) R ! . "R ) 7 N =
\ “U 7 / / > i /5 Oy X< X L e - (W "
4 p ! f \ — % 1) 4 Q- p; ¥ . \ >
¢ 3 RANI ) . ) P . : (7 . {/ B ¥
= T 13 L d 7L R f A A ‘ .
X X = 7 4 g i o ¥ i
AN R SN | ) ] A v
< =Y ) a t T T
> W2 arar) A . ) i -
y Al S . > . Cycling
WA y * g . i 2
4 - .y - ’
3 - g | | ~ 3
. Respondent 785's home \ t § 'g y ¥ .
i . & Sl v
& ‘
Euclidean distance fo activity point ", J@

‘ Home location e Activity cluster

® Activity clustercentroid =~ -———= Home range distance (3300 m) [ === Travel distancefime to activty point -7} )
Rivers >

O activitypoint Distance to activity cluster centroid (< 1000 m) B sea iakes, ponds

Euclidean distance to nearest water
,

(Hasanzadeh et al., 2021) (Laatikainen et al., 2015)
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Explain: examples

Association analysis (spatial and non-spatial)

Table 6

Results of ordered logistic regression analyses on associations between the dissonance groups and walking outcomes.

All destinations

Recreational destinations

Utilitarian destinations

Walking trips Walking distance Walking trips Walking distance Walking trips Walking distance
OR OR OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Gender (ref. female)
Male 0.87 0.82 1.08 0.97 0.98 091
(0.61-1.25) (0.57-1.18) (0.75-1.54) (0.68-1.39) (0.66-1.44) (0.61-1.34)
Age (years) 1.00 1.01 1.02 1.02 0.96 0.97
(0.96-1.04) (0.97-1.05) (0.98-1.07) (0.98-1.07) (0.92-1.01) (0.93-1.02)
Household income (ref. < 3,000 €)
3,000-6,500 € 1.14 0.98 1.06 0.87 0.77 0.69
(0.66-1.98) (0.56-1.69) (0.61-1.84) (0.50-1.52) (0.43-1.4) (0.38-1.25)
= 6,500 € 1.18 117 0.93 0.87 1.22 1.17
(0.76-1.81) (0.76-1.80) (0.60-1.43) (0.56-1.35) (0.77-1.95) (0.73-1.86)
Employed (ref. no) 0.59 0.53 071 0.74 0.77 0.76
(0.38-0.93) (0.33-0.82) (0.45-1.11) (0.47-1.16) (0.48-1.25) (0.47-1.23)
University degree (ref. no)® 1.29 1.55 1.20 1.54 1.05 1.10
(0.86-1.95) (1.02-2.34) (0.85-1.96) (1.01-2.34) (0.67-1.63) (0.71-1.72)
Children in household (ref. no) 112 1.19 1.71 1.76 1.06 1.01
(0.74-1.68) (0.79-1.80) (1.13-2.58) (1.16-2.67) (0.69-1.64) (0.66-1.56)
Di (ref. high-walkability
Low-walkability consonant 0.15 0.12 0.34 0.25 0.10 0.10
(0.09-0.26) (0.07-0.22) (0.20-0.58) (0.15-0.44) (0.06-0.19) (0.05-0.19)
Low-walkability, no strong preference 0.28 0.23 0.40 0.30 0.21 0.19
(0.17-0.47) (0.14-0.39) (0.24-0.66) (0.18-0.50) (0.12-0.36) (0.11-0.33)
Low-walkability dissonant 0.44 0.41 0.50 0.44 0.36 0.35
(0.24-0.83) (0.22-0.77) (0.26-0.93) (0.23-0.83) (0.19-0.70) (0.18-0.67)
High-walkability dissonant 0.49 0.40 0.43 0.39 0.47 0.42
(0.24-0.98) (0.20-0.81) (0.20-0.90) (0.18-0.82) (0.23-0.99) (0.21-0.90)
High-walkability, no strong preference 0.51 0.43 0.53 0.45 0.57 0.57
(0.30-0.87) (0.25-0.73) (0.31-0.91) (0.26-0.77) (0.32-1.02) (0.32-1.03)
BIC” 1188.54 1179.68 1181.54 1171.30 1056.73 1048.85
- Log likelihood 548.27 543.84 544.98 539.86 483.39 479.47
n 461 461 448 448 402 402

Monocentric Bicentric Polycentric

‘ Home location —
W Activityluster centrold == ===

Activity cluster

Home range distance (3300 m)

activity point Distance tc activity cluster centroid = 1000 m)
Table 3
Correlations between different measures of activity space dispersion. (AS: activity space).
Perimeter of AS Area of AS Average distance to activity places Elongation Gravelius Centriclty

Perimeter of AS 1 0.627 0.415 0.105 0.201 0.282
Area of AS 0.627 1 0.263" —0,013 —0,012 0.136 "
Average distance to activity places 0.415 0.263 1 0,031 0,025 0.233
Elongation 0.105 —0,013 0,031 1 0.901 —0,054
Gravelius 0.201 —0,012 0,025 0.901 1 —0.084
Centricity 0.282 0.136 0.233 —0,054 —0.084 1

All outcome measures have been classified into ordered outcome variables (1 = 1st quartile, 2 = 2nd quartile, 3 = 3rd quartile, 4 = 4th quartile). Bolded values are

significant (p < .05).

“ Including undergraduate, graduate and postgraduate degrees.

b Bayesian Information Criterion (BIC). Lower values indicate a better model fit.

Logistic regression

(Kajosaari et al., 2019)

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Pearson’s correlation

(Hasanzadeh, 2019)



Goals:

Explore Explain Predict

 Looking further into data + See if any of the

» Looking more closely at observations are
observations from generalizable to other
‘Explain’ places or contexts
Find explanation for * Project observations to
observations by further predict future situation
analysis

* Identify spatial patterns
with one attribute at a
time

» Compare distribution
across attributes
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Predict

See if any of the
observations are
generalizable to
other places or
contexts
Project
observations to
Knowledge Sl i
situation

DIKW pyramid

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

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.

Fagerholm, N., Raymond, C. M., Olafsson, A. S., Brown, G., Rinne, T., Hasanzadeh, K., ... & Kytta, 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 phase

PREDICT/MODEL

 The aim is to generalize and predict
mapped attributes to other places

Non-spatial PPGIS data ‘

A A

produce a representation of a

\
and contexts (prediction) or _ % Spatial PPGIS data l\{
g )

system to make inferences (model) SRR

- W
)" =,

GIS data

/A TGISfaN

GIS data

Other spatial data
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Predict phase

PREDICT/MODEL

 This phase typically requires
multiple data sources with PPGIS

Non-spatial PPGIS data ‘

|
data and involve multivariate % Soatil PPGIS data }\{
modelling. R S LN
61s MAPS ()

* Performing analysis in - dt
Predict/Model phase requires in-
depth expertise in applying GIS and /” TG'S;MN
statistical software. Skills in GIS data
computer coding may also be Other spatial data
necessary.
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Predict:

Method categories

 Data modelling
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Predict: examples

Spatial regression model

Probability of

positive experience

W o-o15

B 0.15-0.30

"] 0.30-040 »
0.40 - 0.50 ¥
0.50 - 0.60
0.60 - 0.70

] 0.70-0.80

I o0.80-0.90

W o090-1

2.5 5 7.5 10 km

(Samuelsson et al., 2018)

Exposure estimation (IREM)

A = Dadly Erraned Point [DEF)

B = Home Point

C = The Canix Hull

D = Sheatest path feeen homes to DEP

______
....

(Hasanzadeh et al., 2018)




Predict: Examples

A?

Aalto University
School of Engineering

Ruskela

e o ;
allila B, T e &
Kuikunlasni il

s
salllspuld

ol
SRI"\"KN Ilmen

Jorvas

allis

Tanskarla

Langwik

i

Riipila

Ferajankalma

0

HepafiTERam™ el

Kivistés

Myllymaki
Wantaa

Raappavaorat

Wapaala  Myyrmiiki

P (%)

llOU

Fiskaa iy
: Rilpila

allila k! _fmnymact G Perdjankulma
Kulkunlgani

15t |
T8 ntaanmaki Sel
L ! Lintaanmaki

Tk | Vestra

' . . . !,* v Klvist
Nitmaion \ o

cansallapuile
.
i 1 & b, g

, f .-.'.‘

\; : g S N ) Hyllymiki
k. : : 1

Sike

P % i i 1 Vanlaa

e 3 k| 4aappavaorat

l"_'._;i {,

froe
b

oy

Laitamaa

Vapasia Myyrmiki

Kauhala

. Probability for negative
! perceived quality

kkulla P (0/0)

IlOO

0

Tanskarla

Langui

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

9 Aalto University
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Information

, categorized, calculate
(Davenport & Prusak 2000)

omething specific, but which are not or

EXPLORE

EXPLAIN PREDIT/EXTRAPOLATE

Non-spatial PPGIS data
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