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Inter-/transdisciplinary research

= Research within domain silos
= Various different
(complementary) approaches,
methods
= Multiple domains
= Multidisciplinarity
= |Interdisciplinarity
= Transdisciplinarity

oMol Disciplinary
+ Within one academic discipline
« Disciplinary gal setting
« Development of new disciplinary knowledge

_E Multidisciplinary

« Multiple disciplines

e Multiple disciplinary goal setting under one thematic
umbrella

-~

Interdisciplinary
« Crosses disciplinary boundaries
« Development of integrated knowledge

Convergence
¢ Crosses disciplinary and sectorial boundaries
e« Common goal setting
¢ Develops integrated knowledge for science and society
¢ Creates new paradigms
@® Stakeholder Participants O  Goal, Shared Knowledge czzzz Thematic Umbrella

@ Discipline

Adapted from Wnight Morton, L., S. D. Eigenbrode, and T. A. Martin. 2015. Architectures of adaptive integration in large
collaborative projects. Ecology and Society 20(4).5

= Academic Knowledge — Conventional Knowledge

https://researchincsuedu/rda/the-difference-between-multidisciplinary-interdisciplinary-and-convergence-research/
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Ontology

Whatis ——

reality?

Epistemology

What and
how can |
know reality/
knowledge?

Theoretical
perspective

Epistemiology

What

— approach can —»
we use to get
knowledge?

Methodology Methods Sources
rc\:X:jttJre What tools What data
P —» canwe useto ——»
can we use to . can we
: acquire
acquire kiowlede? collect?
knowledge? '

Adapted from Hay (2002) pg. 64 and Crotty (1998)

hitps;//salmepatel.couk/acadenria/t he-research-paradigm-met hodol ogy-epistennology-and-ontology-explained-in-sinple-language/
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= Determinants of health include

= the social and economic environment,
= the physical environment, and

= the person’s individual characteristics and behaviours

= Domains that are related to health determinants

= Transport = Energy = Radiation
®= Food and Agriculture ® Industry = Nutrition and health
= Housing = Urbanization =

= \Waste = \Water
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Socio-ecological model

*" From isolated variables to a multi-layered, inter-
related system

= Socio-ecological model by Urie Bronfenbrenner: theory
of human development

= Transferred to numerous systems, e.g. health

(1) |intrapersona1 factors’— characteristics of the individual such as knowledge,
attitudes, behavior, self-concept, skills, etc. This includes the developmental
history of the individual.

(2) |interpersonal processes|and primary groups—formal and informal social net-
work and social support systems, including the family, work group, and friend-
ship networks.

3) |i7nstitutiona1 factorsl— social institutions with organizational characteristics, and
formal (and informal) rules and regulations for operation.

(4) |c0mmunity factors\—relationships among organizations, institutions, and infor-
mal networks within defined boundaries.

(5) |public policyFlocal, state, and national laws and policies.
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Ecological Model of Four Domains of Active Living

Policy Environment

Behavior Settings:
Access & Characteristics

Foning codeas

Healh care
policiesl
i v

Behavior: Active Living Domains

Zoning codes
Daveloprrignt
regulations Neighborhaad « pediike facitiss
Transpon = peditake facilties - parking
invesimants § - sesthetics Perceived Environment] regulations

- tratfic safety Davaloper incankive:

Accessibility

Pub

recreation i
inesstments Intrapersonal In m"" frangport
Park policies - safely signage
pe ANMACIENeSS Demographics -radio ads & news
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Home PA egquipment Psychological |
Parks, tralls, programs Family Siuation Convenience

Private rec. facimies
Camrmunity orgs.
Spons - amataur, pro
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[~

Percened crime

Zaning codes
Fira oodes

Trai aceess
Building design Building codes
Staw design Parking regulations
PA faciities & Programs f Transportation
investmants
Healh care policies

Househeld
Activities

Activities

Hema Envirenmant —

P oquipment

Garders Inaepessonai School Envirgnmen
Stairs modedng, Heighborhood wakability
Elactronic enteriainmant secisl support, Padibike facitiss
Labor-saving deviees partners for secial Facilities
activilies PE program
— Walk 1o School School siting polcies
Rousing-jobs balance ealihcare: counseling, info Social climete, Weather program PE policies & funding

Mass media - news, ads sifaty, crima, chibs, bl Tapography Facilly sccess policies
Sports. proguEms nlurmi ot Open space Facites budgets

Informal discussions soclal capial ' Air quality Sate Routes to School furding

]

hedia regulalions

Health seclor policies Advocacy by Transport poliies
Business practices ndividuals & Land use policies
organizations

Environment

Sallis JF, et al. 2006.
Annu. Rev, Public Health 27:297-322







Holistic System Model — Scenario Planning

*" From problem statement to solutions:
Outcome (“final product”)
Participation, stakeholders: stages, format

System interrelations, feedback loops
Simulation, scenarios

NS kEwNRE

Evaluation
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Entry points

Entry points define research questions and decide on
methods

Possible entry points: Y
= Stakeholders, actors «
= Addressed SDGs %:; _ Use case Chavannes:

" |nterventions Health & Environment

= Health outcomes
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= System boundaries

= Topical: components of system » indicators / variables representing a
phenomenon

= Spatial scale: geographical extent (caution: edge effects), level of
detail, spatial reference units (regular grid, admin boundaries, ...)

= Temporal scope: time series (caution: change of environmental
conditions, settings), extrapolation to future

= Definition of system decides on information » data demand
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Information

Information demand
= Natural language
= Ontologies » formalization of domain knowledge
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benennt

wahlt aus

cetzt in Beziehung

Realwelt

Bekannte und
unbekannte Entitaten
und Fakten.

Konzeptionelle
Welt

Welt der natirlichen
Sprache. Bennennung
realweltlicher Entitaten.

Geo-raumliche
Welt

Vereinfachte, selektive
Modellierung der

konzeptionellen Welt.

Dimensionale
Welt

Dimensionen und
Beziehungen der
geo-raumlichen Welt.

ist Teil

N N TN

yontextualisiert

T
it

-
X

cetzt Zusammep,

COd/-

Domaénen-
spezifische
Sicht

Informations-

modell
Definiert und
gruppiert Objekte und
deren Eigenschaften.

Objekt

Attributive
Beschreibung von
Objekten (Features).

Geometrie

Aus Punkten werden
geometrische Grund-
formen konstruiert.

Bezugssystem

Kartesischer Raum mit
Bezugssystem; erlaubt
Lokalisierung.

\

Parzellennr. 34
Geometry WKT

Besitzer Kathi

S

LODOL, M 2020. Ogital abstrahiert — raunliche Daten fiir die
Mohilit&tsfarschung und Verkehrsplanung. It ZAGH, B & LOIDL, M (eds) Geo-IT
in Mobilitat und Verkehr.. Berlin und Offenbach: Wichmann Verlag /\VDE

(Spatial) Data

From natural
language
description of
real-world to
objects

= Model as

abstraction
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Data: qual. — quant.

Quantitative data
= Generated by technical sensors

= Experimental research l
= Normative scenarios m
| |

Representation of physical reality

Qualitative data
= Generated by humans
= Ethnography, discourse analysis, interviews, ...
= Explorative scenarios
= Representation of human reality

DEPARTMENT OF GEOINFORMATICS - Mobility Lab 16




Mixed-Methods Designs

Intervention design Multistage evaluation design
Test the effect of a treatment (experiment/trial setting) = Test effectiveness of program or activities (evaluation
quan over time)
Decide on role of qual data in research (before, during, Identify parameters to be evaluated (need assessment,
afterwards) exploratory research)
Conduct experiment/trial Define stages of evaluation, incl. instruments
Determine impact of qual data: enhancement of quan Determine quan/qual data need
results Conduct evaluation, refine instruments and integration

Convergent design Explanatory sequential design Exploratory sequential design

Collect quan/qual data separately Start with quan data collection Start with qual data collection

Merge results: data transformation, Analyse quan data and formulate (explore the field)

joint display, side-by-side comparison hypothesis for qual research Develop and conduct quan

Discuss findings: confirmations, Conduct qual research for explaining investigation

deviations guan results Compare findings of quan research
Infere quan and qual results with qual result and decide on

generalizability

CRESWALL, J. W 2015. A concise introduction to nrixed methods research, Thousand Gaks CA SAGE page 34 ff.
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rieder-kai-werden-fahrradstrasse/

salzburg at/presseaussendungery/2021/gisel akai-und-ignaz

https/Awwistadt-
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LOIDL, M, WERNRR C, FUB3L, E, KRATOCHAIL, F. & RESCH B 2023 Arrixed
methods approach for capturing interactions of cydlists with nobility space. 1st
Intermational Conference Hybrid Societies Chenmitz.

independent
w‘
post hoc
« counts | |
Site.
. Spee;
in situ Pecify,
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Table 1. Data sources and methods for data acquisition.

Internall
Temporal Dynamic/ Quantitativel Type of Data Subjectivel
Categol Data Source Method External
eaory Setting ) static Qualitative Acquisition Objective
in situ geo-guestionnaire . o . . - _— subjective
) micro-survey in situ internal dynamic quantitative/qualitative self-reported .
(e.g., e-diary app) view
social ost-run dynamic and subjective
; P ) ) questionnaire post hoc internal v . quantitative/qualitative self-reported J
sciences geo-questionnaire static view
past-run . . ) dynamic and . recorded and transcribed subjective
. i interview post hoc internal ) qualitative i
interviews static statements view
dynamic measurements of physiological
physiological measurements human sensing in situ internal v ) quantitative phy s objective
(moving) parameters
camera dynamic
1st-person video i in situ external v ) quantitative/qualitative video recording ohjective
recording {moving)
lateral distances (e.g. ultrasonic distance dynamic
. (20, . in situ external Y ) quantitative distance measurements objective
OpenBikeSensoar) sensing (maoving}
physical manual input;
button presses durin ) dynamic subjective
Sensors p g hardware in situ external ynar quantitative self-reported !
overtakes {moving) view
push button
) I dynamic - - video .
traffic camera camera recording in situ external ) quantitative/qualitative ] objective
(stationary) recording
. ) recording of
movement GMNSSE, geclocation o dynamic - ) _—
) in situ external ) quantitative geolocation objective
trajectory methods (moving} i
and time
. external data .
static ) - . ] i spatial _—
. road network and environment acquisition, independent external static quantitative objective
spatial data analyses
GIS methods

linternal refers to aspecis related to an individual, such as demographics but also individual sensation and reactions; external refers to observations more closely related to the (built)
environment or which reveal how people interact with the environment as perceivable form the outside—see Section 3.1.



WER\R C, ABSL, E, R, J, RESCH B, KRATOCHAIL, . &LOIDL,

M 2023. AFramework to Fadilitate Advanced Mxed Methods
Studies for Investigating Interventions in Road Space for Cycling.
Sustainahility, 15.
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’] sensor /
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integrated aspect of
layer 4 information 5 interest



Translates information demand into data requirements
|dentifies available data sets and assesses quality + suitability
Ensures traceability

Foundation for informed data acquisition strategy
Developed and applied in interdisciplinary projects
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Information demand

* |nformation (natural
language)

= Type of measurement

= Extent (temporal,
spatial)

= Resolution (temporal,
spatial)

=  Measurement unit

Project aims

Purpose
Outcome
Aspect
Comment

Data

Dataset

Type

Type of measurement
Composition
Resolution (temporal,
spatial)

Update frequency
Sensitivity (privacy,
GDPR)

Source

Cost

Data Governance
Data sharing service
Documentation

Relevance

Availability (1-5)
Importance (1-5)
Suitability (1-5)
Acquisition effort (1-5)
General remarks
Assessment index
Availability type
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id | 1
Information | rainfall
Type of measurement | forecast
Information Temporal | Jan-2023 - Apr 2024
demand Extent Spatial | Salzburg city
) Temporal | hour
Resolution " -
Spatial (geometry type) | Salzburg city
Measurement unit | mm/h, mm/day
nudges
Purpose dashboard
short-term nudging effect
Project aims (ST dahsboard visuilizition
Aspect | weather
Comment | Do imake it home dry or schould | wait for another 60 min?
Datasets | DWD Open Data Weather
Type | primary
Type of measurement | forecast
Composition | hourly forecast of precipitation in mm/h at measurement station
Resolution Tempor-al 60 min
Spatial | Salzburg
Data Update frequency | daily
Sensitivity | -
Source | Deutscher Wetterdienst
Cost | free
Data Governance | present
Data sharing service | web service
Documentation | present
Availability | 1
Importance | 5
Suitability | 5
Relevance Acquisition effort | 5
General remarks | https://opendata.dwd.de
Assessmentindex | 30

Availability type

available free



https://opendata.dwd.de/

Geographic Information Systems

. 14} GIS & Geomatics
@CanadianGIS

“GIS technology is kind of like Google Earth, but
beeetter ..." — Arnold Schwarzenegger

1:57 vorm. - 22. Mai 2015 - Twitter Web Client

46 Retweets 2 Zitierte Tweets 40 ,Gefallt mir"-Angaben

O T V)
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Maps

Maps are the geographic container for the
data layers and analytics you want to work
with. GIS maps are easily shared and
embedded in apps, and accessible by

virtually everyone, everywhere.

Data

GIS integrates many different kinds of data
layers using spatial location. Most data has a
geographic component. GIS data includes
imagery, features, and basemaps linked to

spreadsheets and tables.

Analysis

Spatial analysis lets you evaluate suitability
and capability, estimate and predict,
interpret and understand, and much more,
lending new perspectives to your insight and

decision-making.

Apps

Apps provide focused user experiences for
getting work done and bringing GIS to life
for everyone. GIS apps work virtually
everywhere: on your mobile phones, tablets,

in web browsers, and on desktops.
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Spatial (and temporal) Overlay

Current position of object

Collective, qualitative assessment of
environment

Spatial context, physical environment

Z G | S DEPARTMENT OF GEOINFORMATICS - Mobility Lab 27
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Higher speed of
motorized vehicles is
a substantial threat.

I need to cross the
road on my way
to school.

Precondition for
economic activities
and prosperity.

All norms and
regulations are
adequately considered.

.‘:
v |

L
|

— We used the
Widening of the optimal asphalt
road leads to composition.

higher comfort.

'
| _
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b)

Q)

Integrated, cross-domain approaches

DEPARTMENT OF GEOINFORMATICS - Mobility Lab
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= Spatial (de facto / fiat) objects constituting space
= Continuous surfaces
= Discrete objects

= Spatial relations
= Geometry (shape, size, distance, ...)
= Topology (neighbourhood relations)

= GIS as Model

= Abstraction, simplification, purpose-driven
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Vector-/Raster-Model

Discrete objects: Continuous surfaces:
crisp boundaries fuzzy boundaries

DEPARTMENT OF GEOINFORMATICS - Mobility Lab
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