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Development of a user-centered module:  
A contribution to flood-sustainable spatial planning

This article addresses user-related issues in flood-sustain-
able spatial planning. It presents the concept and meth-
odological development of a user-centred module, one 
of three modules of a model for an integral system of 
flood-sustainable planning. By introducing daily routine 
analysis of a selected user profile, backgrounded by be-
haviour mapping, it addresses small but important data 
in the context of what is usually big-data analysis of flood 
modelling in order to bring the dynamics of everyday life 
into flood-sustainable planning. This user-centred mod-

ule was developed and tested in the Planina Karst Field, 
a typical overflow karst field that is frequently flooded. 
It is a novel approach to addressing people’s lives and 
their interactions with space that opens new perspectives 
on flood-related issues and can act as an alternative or 
complement to spatial-planning measures and processes.
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1 Introduction

This article is part of the ongoing basic research project Integral 
System of Flood-Sustainable Spatial Planning, co-financed by 
the Slovenian Research Agency. The aim of the project is to set 
up a conceptual model that simultaneously considers the influ-
ences of human habitation and water dynamics. Accordingly, 
this model has three interrelated modules: a hydrogeological 
module, an urban planning module, and a user-centred mod-
ule. The hydrogeological module addresses the characteristics 
of daily water level and discharge values, as well as detailed 
spatial and temporal monitoring of water levels, model settings 
to test the validity of parameters suspected to influence flood-
ing, and application of the results to a real case of a flood of a 
certain intensity. The user-centred module addresses individu-
als’ engagement with areas affected by flooding via analysis of 
peoples’ daily routines in flood and non-flood situations as well 
as their attitudes toward flooding where they live in terms of 
safety and quality of life, testing and considering the validity 
of qualitative data gathered through analysis of daily routines 
in relation to parameters suspected to influence flooding, and 
the possibility of an application of these findings to a real flood 
situation. Finally, the urban planning module addresses the 
potential of both modules in relation to existing planning 
practice, taking into account legislation, planning processes, 
and outcomes.

In this context, the project’s hypothesis follows three interre-
lated components: 1) residency is the main activity in a place, 
2) modelling is a practical and useful approach for flood pre-
diction and warning, and 3)  it is crucial to equally consider 
natural characteristics and human interventions in the envi-
ronment.

The idea of integration as a multidimensional concept in re-
search and planning is not new. Integrated assessments and 
modelling are found as analytical approaches in research and 
concepts of scenario building in planning processes, especial-
ly when examining the impacts and causes of environmental 
problems, including floods  (e.g.,  Medema et  al., 2008; Her-
ing  & Ingold, 2012). Moreover, in recent decades several 
concepts, such as sustainable development  (UN, 2015), the 
ecosystem approach (UNEP/CBD, 2000), and ecosystem ser-
vices (MEA, 2005) – and more recently the nature-based solu-
tions concept  (UNEP, 2010; IUCN, 2012; Cohen-Shacham 
et al., 2016) – were introduced to spatial planning and devel-
opment to introduce integral concepts into planning processes, 
policymaking, or governance. This reflects the fact that there is 
broad consensus on the need for integration; however, there is 
less agreement on what integration really means and how it can 
be effectively introduced into modelling processes. According 
to Hamilton et  al.  (2015), integrated assessment and model-

ling (IAM) is considered the integration of components across 
and within ten interrelated dimensions, which are arranged in 
three key sections: 1)  key drivers of integration, 2)  method-
ological aspects requiring integration, and 3)  aspects of the 
system to be integrated. This last section is divided into four 
interrelated dimensions: 1) the human setting, 2) the natural 
setting, 3) spatial scales, and 4) temporal scales. They may di-
rectly underlie the content of the proposed conceptual model 
as well as the user-centred module. Accordingly, this article 
focuses on inclusion of the notion of dynamics of everyday life 
into the system of sustainable planning and flood modelling, 
and it refers to the conception of and methodological approach 
to the user-centred module.

2 Background

According to Hamilton et al. (2015), the human setting relates 
to all human elements relevant to a problem, and it may include 
population factors, politics, organizations, culture, technology, 
and economic sectors, or it may address human behaviour and 
choices mostly represented through agent-based modelling. 
This shows that several disciplines address human settings as a 
component in their fields of interests, regarding accuracy of the 
subject addressed and the scale (Golledge & Stimson, 1997). 
However, water-resource management in flood protection is 
still not well grounded, especially at the micro level (e.g., Me-
dema et  al., 2008; Hering  & Ingold, 2012). For spatial plan-
ning, simulation of micro-level human activities that influence 
macro-level patterns is often presented through agent-based 
modelling  (e.g.,  Jiang  & Xiaobai, 2010; Müller et  al., 2013); 
this mostly relies on big-data surveys or bases.

However, human systems are relational and, as further stressed 
by Hamilton et al.  (2015), they are dependent on goods and 
services provided by the natural system and at the same time 
they modify the processes and components of the natural sys-
tem through their activities and resource use. Therefore, setting 
up a user-centred module within the conceptual model for an 
integral system of flood-sustainable planning should be consid-
ered and this should be related to the hydrogeological (natural 
system) and urban planning module. According to Hamilton 
et al. (2015), this corresponds well with the aspect of the other 
two key sections: key drivers of integration and methodologi-
cal aspects requiring integration.

Hamilton et al. (2015) define the natural setting as a dimen-
sion that relates to the integration of components of biophysi-
cal systems of interest (climate, land, water, atmospheric, and/
or ecological systems). However, they note that one output 
cannot be the input for the others  (the rest of the process), 
but that it is crucial to consider that natural components 
may change in relevance by scale; for example, something at 
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a small scale may be important for another dimension, which 
may have causes or impacts at a larger scale. This aspect must 
also be considered in spatial planning, especially in relation 
to flood-sustainable planning, because causes and effects may 
be manifested at very different locations and are greatly de-
pendent on time and scale. Obviously, natural settings reflect 
uncertainty, complexity, and dynamics, and they are therefore 
characterized by ongoing changes. In relation to spatial plan-
ning, Nesshöver et  al.  (2017) call for adaptive management 
approaches, in which goals and actions are adapted to ongo-
ing changes. In this respect, integration of socioeconomic and 
environmental considerations through integrated modelling is 
still rare in social studies (e.g., urban studies). However, it is be-
coming increasingly common for assessing and managing nat-
ural resources (e.g., Kragt et al., 2011; Laniak et al., 2013) and 
agricultural systems (e.g., van Ittersum et al., 2008). Integrated 
models simulating water flow usually involve various surface 
structures and levels  (e.g.,  land surface, surface water, and 
groundwater flow systems), but do not address other primari-
ly non-spatial / non-environmental characteristics (e.g.,  small 
and slow qualitative data on dynamic patterns of spatial use 
during daily activities).

The aspects of the human setting and natural setting directly 
reflect the notion of socio-ecological research, which addresses 
dynamic and coupled interactions between human and natu-
ral systems, emphasizing the coevolution of natural and social 
systems, in which understanding changes in one requires un-
derstanding changes in the other, rather than treating them 
separately  (e.g.,  Young et  al., 2006; Vespignani, 2012). This 
viewpoint is reflected in the development of the conceptual 
model for an integral system of flood-sustainable planning and 
represents a powerful base and determination for setting up 
a user-centred module as one of the model’s components. To 
understand environmental problems and help design effective 
policies, it is essential to understand the underlying human 
drivers. Nesshöver et al. (2017) point out that there is a need 
to develop and gradually put into practice a sort of socio-eco-
logical modelling, stressing among other things the importance 
of monitoring social changes and most of all starting to de-
fine them (from the planning perspective) with regard to the 
characteristics and context of a place. Developing the bipolar 
socio-ecological concept further, Rebernik et al. (in press) dis-
cuss a four-dimensional model of addressing social challenges, 
introducing a component at the relational level, focusing on 
the relations between users and the environment/government, 
users and technology, and the environment/government and 
technology.

Through enhancement of such concepts, local knowledge is 
introduced into planning and research, either via information 
such as what people know and what experience they have  (a 

historical dimension), or from information on how they func-
tion and manage to achieve a sustainable or desirable way of 
life. In developing a user-centred module, two methods ad-
dressing spatial-use relationships were introduced: GIS behav-
iour mapping  (e.g.,  Goličnik Marušić  & Marušić, 2012) and 
time quality assessment (TQA; Marušić & Goličnik Marušić, 
2016, 2017), both reflecting relations between users, the en-
vironment or governance, and technology. The first addresses 
the micro scale, analysing dynamic patterns in the use of se-
lected places by time of day, time of week, user group or age 
group, type of activity, and cohabitation of activities among 
themselves, as well as the place configuration and activities. 
TQA is an advanced approach, constituted as an integrated 
modelling frame, analysing the daily routines of user profiles 
and assessing values of places via the quality of time spent in 
a place, including users’ economic means to spend that time 
in a place.

TQA with the concepts of daily routines as components of 
the user-centred module may be paralleled by a time-scale di-
mension from Hamilton et  al.’s  (2015) integrated modelling 
approach. It is important to consider the characteristics of 
time scales addressing processes that, as shown by Hamilton 
et al. (2015), can occur over timeframes spanning minutes to 
hours or less (e.g.,  some biological or chemical functions), or 
days to weeks (e.g., ecological processes), whereas others may 
occur over years  (e.g.,  socioeconomic processes), decades, or 
longer  (e.g.,  species assemblage shift or climate change). The 
time dimension is especially relevant because natural and hu-
man settings operate in different timeframes. When building 
a model for an integral system of flood-sustainable planning 
and its constituent modules, the challenge is to recognize 
a phenomenon with a short timeframe as an input for the 
process of a longer timeframe, or vice versa. Time scales for 
natural or social processes always take place in a certain envi-
ronment, and so they are related to a spatial scale; therefore, 
they are interconnected. In the research for this article, all four 
dimensions claimed to be essential aspects of system to be in-
tegrated (Hamilton et al., 2015) are conceptually reflected in 
the model and are interpreted within each of its modules (see 
Figure 1).

3 Methodology for user-centred 
module design

The module development followed a broader concept of user 
engagement in spatial development issues. However, it did 
not apply a concept of multilevel stakeholder involvement 
usually managed by top-down planning process protocols. It 
instead followed an often-overlooked qualitative bottom-up, 
slow, small, and deep-data-oriented research approach, based 
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on ethnographic research implementing components of us-
er-oriented methods for studying spatial-use relationships: 
behaviour mapping and time quality assessment (TQA). Both 
methods resulted in the combined concept of a user-profile 
daily routine, which shows spatial-temporal dimensions of 
peoples’ engagement with a place of interest. This concept of 
daily routines represents the main dynamics related to the so-
cial component of the model. However, in addition to analysis 
of peoples’ daily routines in flood and non-flood situations, 
the model also addresses various other issues – from attitudes 
toward flooding, perceptions of safety and quality of life to 
typology and operability of data  – and so a well-structured 
user-centred module design protocol was followed:

• Spatial setting;
• Defining relations between users, space, and flooding;
• Defining research techniques;
• Methodology;
• Data organization and coding;
• Analysing and interpreting the data collected;
• Valorization of the module as a spatial planning analysis 

and interpretation tool.

The protocol steps referring to preparatory activities for mod-
ule design are commented on in Section  3, and the protocol 
steps for testing  (implementation and valorization) of the 
module are commented on in Section 4. While designing the 

module, the following working hypothesis was formulated re-
garding the potential applied value of the module for spatial 
planning: Building and testing the module on or around a 
case where people are used to living with floods may result in 
greater applied value because regular floods force people to 
react; they may be more aware of threats and may be better 
skilled at adaptation. This may help shape the module toward 
effective  (adaptation, management, and planning) solutions 
aimed at proactive solutions.

3.1 Spatial setting

The original research proposal selected an area where it was 
possible to develop a comprehensive approach to a flood-re-
lated place-sensitive and people-oriented conceptual model to 
help understand related dynamic processes and to promote 
integrated planning tools and practices. Accordingly, the Plani-
na Karst Field in southwestern Slovenia was selected as the 
study area.

Hydrologically, the Planina Karst Field is an important conflu-
ence of karst water from several subcatchments. The total size 
of the catchment is estimated at 746 km². In the southern part 
of the karst field, water emerges from Unica and Malenščica 
springs. Water is discharged diffusely from Malenščica Spring, 
and from Unica Spring water flows through a well-developed 

Figure 1: The conceptual relation between Hamilton et al.’s (2015) concept of IAM (left box) and the conceptual model for an integral system 
of flood-sustainable planning and its modules (right box; illustration: Barbara Goličnik Marušić).
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system of karst channels. The two watercourses join in the Uni-
ca River, which crosses the karst field and sinks on its northern 
and western edges. The water eventually re-emerges at the edge 
of the Ljubljana Basin as the Ljubljanica River. The Planina 
Karst Field has an area of over 10 km² and has a relatively flat 
bottom with elevations between 442 and 447 m. It is a typical 
example of an overflow karst field that is frequently flooded. 
On average, the karst field is flooded forty-one days per year. 
The flood (lake) level in the karst field varies by approximately 
eight metres, from 442 to 450.2 m; the volume of water during 
a severe flood can reach approximately  26  million  m³ with a 
lake area of 10  km²  (Kovačič  & Viršek Ravbar, 2010; Viršek 
Ravbar et al., 2012).

The hydrogeomorphological characteristics of the Planina 
Karst Field crucially contribute to variability of the landscape 
during the year. In terms of landscape variety, the characteristic 
patterns in the karst field include meanders of the Unica River, 
vegetation units, dominant individual trees, and agricultural 
land use  (grassland), which together with natural character-
istics of the area form a unique combination of cultural and 
natural landscapes (Marušič & Jančič 1998). The fields and set-
tlements are on a slightly raised narrow terrace above the flood 
plain. The karst field is a nature park, a recognized part of the 
cultural landscape and natural environment, with several levels 
of nature conservation status (Naravovarstveni atlas, 2018).

The largest and the oldest settlement is Planina. It is located 
on the elevated edge of the Planina Karst Field (the foothills 
of Mount Planina); this ribbon settlement has two nuclei. The 
majority of the population along the karst field, about  55%, 
lives in Planina. The village of Laze, on the opposite side of 
the karst field, has  23%, and  16% of the population lives in 
Grčarevec in a somewhat isolated arm of the northwest corner 
of the karst field. From 2008 to 2017, the population growth 
index was +104.8 for these villages.

When the Planina Karst Field is filled with water at a level 
of  447  m, about  130  m of the lowest part of the road from 
Planina to Laze is underwater. This shows how water may affect 
people’s lives in the area. At this point, houses and other build-
ings are not affected. When the water level reaches 449 m, the 
entire road connecting Laze and Planina is flooded. The road 
from Planina to Hasberg Castle is also flooded. Travel between 
settlements is possible by taking bypass roads. Buildings are 
affected when the water level reaches 450 m; this affects some 
that have been there for more than one hundred years  (Fig-
ure  3). When the water level reaches  453  m, the direct con-
nection between Hasberg Castle and Laze via Planina  (the 
hamlet of Dolnja Planina) is flooded, and buildings are also 
flooded (see Figure 4)

The STAGE bottom-up adjusted approach by the Slovenian 
Statistical Office  (Statistični urad…, 2018b), which can help 
interpret big data in a small-data manner based on a grid data 
system, was used to better understand the study area and to 
prepare a data-gathering scale-frame for a user-centred module. 
This is conceptualized in a bottom-up manner and is oriented 
toward small data and its interpretation rather than big data, 
which do not fit the small-scale local context well. The village 
of Liplje has the sparsest population. The settlements of Laze, 
Jakovica, and Grčaravec have a similar population density, and 
Planina is the most densely populated settlement in the area, 
with a few locations where thirty to forty-two people live 
per 100 × 100 m grid unit (see Figure 5).

3.2 Defining relations between users, space, and 
flooding

Content-wise, the main challenge in user-centred module 
development is the notion of user-space-flood relations. To 
introduce soft and qualitative dimensions of flood-related is-
sues, one of the initial steps of module building sought to 
understand these relations. Several topics were relevant, such as 
living with flooding, threat and fear, interest in the landscape 
for its appearance and in nature as a process, being part of such 
a process, being influenced by floods, exacerbating the effects 
of flooding by living there, and so on. A series of brainstorm-
ing meetings resulted in identifying related issues and target 
issues. Four main target issues were identified: the usual daily 
routine in the karst field when there is no flooding, the usu-
al daily routine in the karst field when it is flooded, threats 

Figure  2: The Planina Karst Field with flood level marked (map by: 
Simon Koblar; source: Agencija Republike Slovenije za okolje, 2015 
and Statistični urad Republike Slovenije, 2018a).
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from and attitudes toward flooding, and the human impact on 
floods. This provided the basis for developing a questionnaire 
for people in the study area.

3.3 Defining research techniques

After establishing the base for the module, data collection 
tools and the target group were addressed. Based on the four 
target issues, a questionnaire was developed with five parts: 

1) general user information, 2)  the usual daily routine in the 
Planina Karst Field when there is no flooding, 3) threats from 
and attitudes toward flooding, 4) the usual daily routine in the 
karst field when it is flooded, and 5)  the human impact on 
floods. Each of the five parts had its own structure and focus. 
Parts 1, 3, and 5 were suitable for structured, semi-structured, 
and (in a few cases) open questions. Parts 2 and 4 were related 
to individuals’ daily routines and therefore suitable for filling 
in tables and making maps.

Figure 3: Water reaching 450 m (map by: Simon Koblar; source: Agencija Republike Slovenije za okolje, 2015 and Geodetska uprava Republike 
Slovenije, 2017, 2018).
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Part 1  (general user information) was subdivided into eleven 
sections referring to basic descriptive data about the interview-
ees (year of birth, sex, activity, profession, education, place of 
residence, place of work, household size and characteristics, 
native vs. immigration status, and individual welfare level), 
all corresponding to the categories used by the Slovenian 
Statistical Office. Part  3  (threats from and attitudes toward 
flooding) starts with four open questions addressing flood 
threats, levels of threat regarding water level, ways flooding 

may threaten people in the karst field, and the influence of 
flooding on everyday life. The next set of questions addresses 
peoples’ perception of flood causes and how floods influence 
their life and work, for both usual and extreme flood situations. 
The questions also address subjective experiences with extreme 
floods and flood damage. Finally, participants were also asked 
whether they would consider moving because of flooding. Like 
Part 3, Part 5 asked about some causal relations, focusing on 
the human impact on floods; that is, whether there is a rela-

Figure 4: Water reaching 453 m (map by: Simon Koblar; source: Agencija Republike Slovenije za okolje, 2015 and Geodetska uprava Republike 
Slovenije, 2017, 2018).
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tion between people’s activity in the karst field  (residences, 
recreation,  etc.) and flooding, and how can people influence 
flooding in the karst field.

Parts  2 and  4, dedicated to the people’s daily routines when 
there is no flood  (Part  2) or during a flood  (Part  4), were 
composed of two pairs of sets of questions. The first part asked 
about a typical weekday routine, and the second about a typical 
weekend routine. In the case of no flood  (Part  2), the ques-
tionnaire asked respondents to imagine a lovely day when it is 

nice to be outdoors. In addition to filling in a table describing 
activities people are involved with, the location where the ac-
tivities take place, and the time of the activities, the respond-
ents were also asked to enter the location of activities related 
to the karst field on a prepared map. A completed sample table 
and map were prepared as help. Options for administering 
the questionnaire were also considered. Several options were 
prepared: a face-to-face interview, an on-line questionnaire, 
and a combined approach.

Figure 5: Number of people per settlement shown in a 100 × 100 m grid (map by: Simon Koblar; source: Statistični urad Republike Slovenije, 
2018b and Geodetska Uprava Republike Slovenije, 2017, 2018).
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3.4 Methodology

The protocol involved testing the interview method. For the 
testing phase, four individuals from the area were contacted 
based on a recommendation from the local authorities or local 
volunteers that contacted us after the project was presented in 
the local newspaper. The testing phase showed that the ques-
tionnaire fit the interviewees and confirmed the interview pro-
tocol. There was a strong preference for a face-to-face inter-
view. However, in getting to know the area, its socio-economic 
structure  (Statistični urad…, 2018a), and people’s availability 
for collaboration, a specific user profile emerged as target group 
for building up and testing the module.

A second round of interviewee selection was based on recom-
mendations from those previously interviewed and recommen-
dations from the Karst Research Institute (a partner institution 
in the project mostly working on a hydro-geological module) 
or using random selection in order to meet the minimum cri-
teria for the sample size. In the end, thirty-two participants 
were interviewed, sixteen women and sixteen men, average age 
fifty-six, half of them employed, and half of them already re-
tired. The interviews followed the qualitative research concept 
and used a typical ethnographic research approach (e.g., Ber-
nard, 2011). The interviews were conducted from  16  March 
to 9 September 2017. Each interview lasted one to two hours.

4 A user-centred module

The purpose of setting up a user-centred component in the 
conceptual model for an integral system of flood-sustaina-
ble planning is, first, to conceptualize a monitoring system 

for dynamic patterns of spatial use and users’ daily routines 
and, second, to define user groups and thus acquire relevant 
input data corresponding to the characteristics of these user 
groups. The five-part questionnaire addressed both use and 
routine, and it included three main data sets: 1) users’ activities, 
2)  locations where these activities took place, and 3)  other 
circumstantial information (e.g., socioeconomic parameters of 
users’ profile and attitudes about living in an area affected by 
floods). By overlapping the information about users’ activities 
and the locations where they take place, new derived informa-
tion emerges about typical patterns for how a place is used. 
This interprets two of the aspects of Hamilton et al.’s (2015) 
model: the human dimension (users’ activities, characteristics, 
and circumstances) and the spatial scale (the dimension and ac-
curacy of use). By adding the temporal dimension of the daily 
routine, it also addresses the time scale. By looking at patterns 
of use during floods and in non-flood conditions, it also in-
terprets the temporal scale in a broader sense (considering the 
effects of seasons and weather) and also reflects on the natural 
setting. The final output combining these dimensions into the 
user-centred module is the temporal spatial-usage characteris-
tic of the user profile. Figure 6 shows the components of the 
user-centred module and characteristics of the daily routines 
of the user profile examined.

4.1 Data organization and coding

A Microsoft Excel database was used to create a characteristic 
user profile from the interview sample. In addition to basic 
descriptive statistics, it also made possible various crosstab 
analyses of qualitative comments explaining the sample. The 
questionnaire data were entered into separate sheets based on 
the questionnaire ID. This database was then transformed into 

Figure 6: Components of the user-centred module and characteristics of daily routines (illustration: Barbara Goličnik Marušić).
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a GIS environment  (ArcGIS 10.3.1), which made it possible 
to identify user-place relations and interactions.

A GIS database with relevant spatial data  (e.g.,  terrain, or-
thophotos, land use, roads, buildings, and population data) 
was constructed. These base data made it possible to precisely 
digitalize user behaviour maps, which were presented with 
polylines. Those were combined with data from the question-
naire. This database allowed precise analysis and filtering of 
spatial data based on various criteria. GIS behaviour maps were 
produced from digitalized daily routines, which were reduced 
to activities outdoors and away from home. Thus, the analysis 
was oriented toward common or usual activities. These typical 
daily routines include recreational activities such as walking, 
hiking, or cycling as well as travel to work and for various 
services.

The data were collected in a verbal format describing the route 
used and time needed for the activity, and these data were 
transformed into a GIS-supported format. Each route had a 
duration variable. Because some interviewees were reluctant to 
estimate the time for an activity, the missing time data were 
calculated based on other clear cases  (very clearly presented 
locations of routes and the time needed for traversing them).

To safeguard personal data, the collected routes were always 
calculated from the first closest intersection. All activities were 
coded. Walking as an activity was linked to routes located in 
the relatively flat area; hiking as an activity was linked to the 
routes leading into the surrounding hilly countryside. When 
an activity took place in the lower areas as well as in high-
er-lying countryside, it was marked with a combined code 
referring to walking and hiking. Cycling was also coded as 
a separate type of activity. Based on the reported times for 
routes taken for either activity, speed rates were calculated: 
walking 4.8 km/h, hiking (up and down) 2.6 km/h, repeated 
hiking up and down  3.4  km/h, moderate cycling  9.3  km/h, 
and faster cycling 19 km/h. Further, range was calculated with 
regard to time intervals. Activity duration units were rounded 
off at thirty- and sixty-minute intervals.

4.2 Implementing and testing the module

This section focuses on the concept of applicability and the 
principles applied, rather than on interpretation of the results 
themselves. It shows how such a module can contribute to an 
integrated model addressing flood issues in spatial planning.

4.2.1 Analysing and interpreting the data collected

First, the characteristics of user profiles were analysed to de-
termine whether there were one or more user profiles in the 

area studied. To illustrate, a basic descriptive analysis of the 
collected data showed that the typical user profile was an elder-
ly well-educated population (50% university degree, 41% high 
school degree) attached to the area (one-quarter of those inter-
viewed work in their place of residence, one-quarter commute 
to other statistical regions, and retired persons are mostly at 
home). A high level of place attachment can also be interpreted 
from the fact that half of those in the sample are locals, and 
half of them moved there. Despite the flooding issues, all of 
them except for one person (due to age issues) would prefer to 
stay in the area. In terms of personal finances, the user profile 
indicates that the sample is comfortable  (more than  60% of 
the interviewees manage their daily expenses well, and  25% 
consider themselves highly capable at managing daily expens-
es). Regarding affording hobbies and purchasing goods they 
are interested in, 25% manage such needs well, 25% consider 
themselves poor managers, and 50% feel capable.

Second, the basic GIS-based analysis and its interpretation 
revealed characteristics of each routine. The results showed 
maps of locations and temporal dimensions: when and for how 
long each type of activity was performed and by whom  (cat-
egorized by age group, sex, or use). To obtain the intensity 
of use  (i.e.,  where, when, how long, and how often people 
tend to participate in an activity), advanced GIS-based analysis 
was carried out to produce composite behaviour maps. These 
refer to spatial-temporal ranges of use showing several spa-
tial-temporal dimensions of place use. As an example, Figure 8 
compares the intensity of using routes for walking and hiking 
during flooding and when the karst field is dry.

Such analysis makes it possible to comment on places’ frequen-
cy and intensity of use. For planning or decision making, this 
can reveal potential carrying capacities of places in relation to 
changes  (e.g.,  flooding or not). For example, in the test case 
it shows that when the karst field floods, recreation such as 
walking and/or hiking is not significantly affected. Instead, 
floods in the karst field attract people to enjoy the scenic land-
scape and to change their usual daily routines for walking in 
other areas not affected by the water. The influence of water 
is greater in the northern part of the karst field, where the 
routes between the meadows cannot be used and people more 
often use higher routes, usually roads. In the southwestern 
part, the area around Malenščica Creek fills with water most 
quickly, and therefore the scenic routes between the Unica 
River and Malenščica Creek and those through the wooded 
countryside toward Hasberg Castle cannot be used, and peo-
ple choose either the road connecting the hamlet of Gornja 
Planina and Hasberg Castle, or more likely go for a walk in the 
higher-elevation woodlands. The analysis of the daily routine 
also showed that sometimes the cumulative time needed for 
walking is longer due to flooding in the karst field; in par-
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ticular, residents of Laze drive to the other side of the karst 
field (using the road from Laze to Ivanje Selo) to reach paths 
in the Hasberg Castle area. Interestingly, the paths between 
the fields in the bottom of the karst field leading to the river 
are not used for recreation, not even when the bottom of the 
karst field is dry.

However, there is a plan to provide visitors with a nature trail 
connecting various interesting parts of the karst field. Many 
parts of this planned trail cover routes that locals often use for 
recreation  (in the southwest corner of the karst field), but it 
also includes a route toward the Unica River, which none of 
the sample uses as part of a daily routine. Even though this 
part of the planned trail remains dry during usual flooding, it 
has not been a popular daily recreation route. The rest of the 
proposed nature trail would usually not be accessible during 
flooding, but it is often used for recreation by locals. Empirical 
knowledge gained through a user-centred module may help in 
re-examining any existing or planned routes.

With these sets of small and qualitative data oriented toward 
users, space, and time, advanced GIS analysis makes it possi-
ble to study various temporal settings and also to comment 
on the usability of a place from a time-scale perspective. For 
example, in the case at hand, the frequency of route use is 
highest in the afternoon regardless of whether it is a weekday 
or weekend. During the week, this usage interval is slightly 
later, between 3.30 pm and 6.00 pm, whereas on the weekend 
people go out after lunch, between 1.00 pm and 3.30 pm. Thus, 
for example, behaviour maps originating from the user-centred 
module can show which routes are in use and how intensively 
during any particular section of the day.

Finally, the module makes it possible to study user profile char-
acteristics in relation to engagement with places of interest; 
that is, it is possible to determine locals’ recreational habits in 
the flooded karst field as well as when the karst field is dry. 
For example, people engage in recreation in their local area, 
and they may stay for a short time (thirty minutes) or go for 

Figure 7: Comparison of intensity of using routes for walking and hiking during flooding and when the karst field is dry (map by: Simon Koblar; 
source: Geodetska uprava Republike Slovenije, 2017, 2018).
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a longer walk or hike (up to three hours), which means that in 
their local area they may walk from 1 to 10 km. Comparative 
analyses of daily routines as an analytical tool may show how 
people modify their recreational walking during flooding; for 
the planning process, the daily routine approach can help ad-
dress spatial capacity and may be useful as a valorization tool 
for decision-making. For this particular case, the user-centred 
module showed that flooding has no influence on walking or 
other recreational routines for only two of nineteen people 
that hike or walk for recreation.

While setting up the module, considerable attention was paid 
to parts of the questionnaire designed to acquire explanatory 
data, including data on levels of threats and damage connected 

with floods, experience with and attitudes toward floods, and 
causal relations between human activity and water dynamics 
as understood by the respondents  (Sections  3 and  5). What 
emerged from this indigenous or place-based knowledge acqui-
sition exercise is, first, information about a range of different 
situations occurring in a relatively small space. Furthermore, 
the hypothesis could be confirmed that people living in areas 
exposed to frequent flooding take this as an inherent feature 
of their living environment and include floods as a normal 
event in their everyday life and routines. In addition, a wealth 
of information could be obtained; for example, on former and 
current uses of the area, and on how individuals and the com-
munity have spontaneously adapted to flooding. Given the 
structure of the group interviewed, it did not seem relevant to 

Figure 8: Plan for a nature trail in the Planina Karst Field (author: Simon Koblar; source: Notranjski regijski park, 2018).
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try to connect the results with specific user groups, but instead 
to treat them as general input for studying relations between 
people and a natural setting.

4.2.2 Valorization of the module as a spatial planning 
analysis and interpretation tool

The module follows a clear concept, in which the spatial-tem-
poral dimensions of human residence are followed. It is built 
on the premise that such information is crucial for responsible 
and sustainable planning, exemplified by addressing flood-re-
lated issues. The user-centred module allows the acquisition 
of detailed  (small, soft, and qualitative), content-related, and 
process-related data in a bottom-up manner. It follows a pro-
tocol including implementation methods and techniques, and 
it allows repetitive steps in any location of interest.

When applying the module, the capacity of spatial-temporal 
behaviour data (data related to daily routines gathered in ques-
tionnaire sections 2 and 4) had to be exploited first, and then 
cross-referenced with the package of explanatory data  (ques-
tionnaire sections 1, 3, and 5). The steps taken to obtain the 
temporal spatial-use characteristics of the user-profile are 
shown in Figure 9.

Specific data gathered for a particular location have potential 
applicability for various steps at the local planning level. This 
article shows applicability for analytical phases or expert stud-
ies. However, the data may also be useful at a strategic level 

to form specific goals or as input for scenario building. By 
analysing temporal frameworks and spatial-use characteristics, 
it is possible to explore when, for how long, and with which 
intensity parts of an area are used and to speculate about var-
ious simultaneous uses of such a place. Thus, the module can 
address multifunctional landscapes. It can be used as a tool 
for identifying them or for assessing their potential  (from a 
social point of view). In addition to its applicability poten-
tial in planning (e.g.,  in analysis, setting goals and visions, or 
developing strategies), the module concept can be a valuable 
tool for monitoring and analysis  (i.e.,  comparing changes in 
usage dynamics before and after interventions). Indirectly, data 
gained in this manner can also be used at other planning levels, 
including regional or national. When original data collected 
bottom-up are properly generalized, they may serve as a basis 
for larger-scale planning and place local issues into a broad-
er (spatial) context. Because daily routines are a central focus 
of the user-centred module, its concept may have a direct 
potential for mobility planning studies and implementation.

5 Conclusion

This article addresses the necessity of understanding, recogniz-
ing, and including the human dimension in a place as a rel-
evant dynamic system in (flood-sustainable) spatial planning. 
The user-centred module introduces people’s daily routines as 
relevant data for studying a dynamic system in a place where 
a process may influence or react to a natural dynamic system. 

Figure  9: Steps taken in gathering and interpreting data for spatial-temporal representation of daily routines (illustration: Barbara Goličnik 
Marušić).
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The approach does not promote the public participation con-
cept as such, but instead the inclusion of rather small, soft, 
and qualitative data in the planning process to obtain as much 
insight as possible into interactions between the natural and 
human systems, which may help in managing or planning ar-
eas. It demonstrates the potential for generalizing this method 
based on bottom-up data collection. Finally, spatial planning 
processes and activities can provide useful solutions for real 
life. The proposed approach addressing relations in time and 
space at an analytical level proceeds from a real-life scale, and 
it therefore informs the planning process with actual relations 
and keeps the entire process well-grounded with the actual 
places and their  (non)spatial characteristics. In addition to 
various concepts of public participation, concepts such as the 
user-centred module, which implement and represent peoples’ 
notions about spatial phenomena as well as temporal-spatial 
dimensions of their activities in places, offer new opportunities 
and challenges for a different view on spatial planning practice 
in the future.
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