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Abstract

The Historical Built Environment (HBE) is constantly prone to many 
risks causing sudden (e.g., earthquakes and terrorist attacks) or slow (e.g., 
climate change-related and environmental pollution) onset of emergency 
conditions. Morphological, physical, and constructive characteristics are 
critically linked to system vulnerability and users’ exposure. In partic-
ular, Open Spaces (OSs) in the HBE represent typical attractors for the 
community in urban areas for leisure and touristic purposes and critical 
scenarios in case of a disaster. In fact, besides daily and hourly tempo-
ralities in everyday use, OSs also play a pivotal role in the immediate 
disaster response phases, considering sudden-onset events. Understand-
ing which scenarios characterize OSs is critical to evaluate them from a 
multi-risk perspective and to propose effective mitigation strategies in 
multiple critical situations. To this end, this work offers a survey form 
template of the OSs within the HBE according to a holistic but quick-to-
apply approach. Placed in the context of the Project of Relevant National 
Interest (PRIN) BE S2ECURe, the survey form assesses the relationships 
between frontier elements and those contained in the OSs, focusing on lit-
erature-based identification of vulnerability, exposure, and hazard factors 
affecting risk. These factors are organized into five sections as the basis 
for classification criteria of OSs: (1) morpho-typological, (2) geometri-
cal-spatial, (3) constructive, (4) use, and (5) context. The application to 
eight case studies contributes to the validation of the survey, showing its 
ability to trace both the level of complexity and the main characteristics 
of the analyzed scenario. Furthermore, the survey form can be properly 
and quickly applied by non-specialized technicians, such as local author-
ities, thus representing the first step to support planners in data collection 
and risk assessment of historical OSs.

Keywords

Built Environment, Open Spaces, Disasters, Multi-hazard, Safety.
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and constructional complexity [2, 3, 6, 7]. In this sense, 
urban historical scenarios represent an emblematic case.

The meso-scale elements of the BE (e.g., blocks, 
OSs, and streets) help define the resilience of the urban 
system as a whole and ensure the safety of its users [1]. 
The specific morpho-typological characteristics and the 
urban layout, both players in the genesis and evolution of 
urban fabrics, substantially influence the system’s abili-
ty to ensure the desired level of safety through strategic 
functions and services during all the phases of the cata-
strophic event. In this sense, OSs, defined as linear spac-
es (LS; e.g., streets) and areal spaces (AS; e.g., squares), 
play a fundamental role in the emergency management 
phase [12]: the roads allow the connection between the 
various elements of the BE, guaranteeing the evacuation 
process and the rescue operations, while the squares act 
as “safe” outdoor waiting areas for users affected by the 
sudden event. The value of these elements largely de-
pends on the specific risk, the critical issues related to the 
functions they contain, and the use of such spaces made 
by users (e.g., becoming catalysts of attendance) [3]. 
Consequently, the safety conditions must be assessed 
by taking into account the interactions between different 
aspects: (i) morphological and constructive characteris-
tics of the external spaces and the buildings facing them; 
(ii) their intended use and the variable presence of users 
over time both in the external areas and in the internal 
environments; (iii) the combined impacts of disastrous 
events on emergency and evacuation conditions, which 
essentially depend on the potential damage level for each 
risk [8]–[10]. Similar to other fields, such as urban ener-
gy behavior, these characteristics represent a higher level 
of building behavior: a meso-scale performance.

Regarding the definition of these risks, the scientific 
literature provides categorizations of disasters based on 
distinct criteria that define their causes and/or impacts. Ac-
cording to the World Health Organization [11], disasters 
are distinguished based on the temporal onset conditions 
of the consequences of the event on the BE and its users:
• � SLow-Onset Disasters (SLODs): events whose effects 

are gradually recorded over time and are caused by an-
thropogenic factors, such as air pollution and the heat 
island effect resulting in higher temperatures than out-
lying areas; 

1. INTRODUCTION

1.1. MULTI-RISK APPROACH AND SAFETY OF 
THE BUILT ENVIRONMENT

The performance of the built environment (BE) to face 
disaster risk and the safety of its users during emergen-
cies depends on the system of connections between tangi-
ble and intangible elements that are activated in response 
to the disastrous events that may arise in the man-made 
space [1, 2]. Given the complexity of the urban system, 
consisting of urban fabrics, specialized buildings, and 
connecting networks, and the vulnerabilities that char-
acterize it, both the risk assessment and the proposal 
of mitigation strategies must be based on a multi-disci-
plinary and multi-risk perspective. The assumption of the 
BE as a system of open spaces (OSs), buildings facing 
them, connection infrastructures, and users who gravi-
tate within these spaces plays a decisive role in defining 
the resilience of the city and its users in response to cata-
strophic events [2, 3]. The resilience of the BE describes 
the system’s ability to withstand shocks and preserve the 
structure of essential services and strategic functions for 
hosted users [4], as well as to absorb and adapt to the 
impacts of disturbing events. Human and social aspects 
act in concert to define the resilience of a BE, also re-
spect to mutual interference that could determine other 
conditions of risk during the occurrence of catastrophic 
events. The morphology of the BE is one of the main 
factors in assessing the onset of demanding risk condi-
tions and the consequent ability to respond to catastroph-
ic events [5]. The resilience of the urban organism also 
depends on the fragility and ability of social agents (e.g., 
population, public and private service operators, local 
authorities, civil protection, and rescue organizations) to 
absorb the stresses and take action in advance to regulate 
the changes caused by unexpected catastrophic events. 
These aspects, related to the user preparation in response 
to disasters, are influenced and limited by both access to 
existing resources and emergency management systems 
set up within the built urban organism. A BE that can be 
considered resilient has a substantial number of charac-
teristics to be evaluated from a holistic perspective, es-
pecially considering urban contexts which feature a high 
concentration of exposed users and high morphological 
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year project, “Network of University Laboratories of 
Seismic Engineering” 2014-2016, and funded by the De-
partment of Civil Protection, Line “Inventory of existing 
structural and building types, Thematic Area “Territorial 
themes”, to develop a systematic methodology for the 
assessment of exposure at a territorial scale based on the 
typological-structural characteristics of ordinary build-
ings and the creation of a database in order to deepen 
the knowledge on seismic vulnerability, first of all, and 
towards other natural phenomena, such as volcanic erup-
tions and hydrogeological events. Similarly, Gentili et al. 
[15] focused on the risk for school buildings in the UK 
by defining, through the use of rapid-visual survey (RVS) 
forms, the INSPIRE seismic risk index. Those research 
activities were performed by rapid surveys focusing on 
macro-scales, whose methods mainly referred to seis-
mic vulnerability, which, in some countries, might not 
be enough for the development of a rational, multi-haz-
ard prioritization scheme. As highlighted by Gentili et al. 
[15], this approach required a domain expansion in terms 
of the type of risks and type of buildings to ensure further 
applicability to the whole BE.

Multi-risk scenarios can be developed starting from 
these approaches, working on the idealization of the BE. 
Other examples oriented towards risk assessment and 
simulation application (i.e., mainly in SUODs, such as 
floods), based on the analysis and classification of re-
al-world scenarios into typical conditions through quick 
assessment methods (e.g., geometry-based), have been 
proposed in previous works. Such cited research activi-
ties selected case studies to elaborate on the idealization 
of BE in different ways, according to relevant parameters 
considered.

1.3. AIM OF THE PAPER

This contribution, therefore, intends to take a first step to-
wards the creation of multi-risk scenarios in OSs through 
the definition and validation of a rapid survey form. This 
approach considers the multiplicity of factors involved 
and the complexity linked to the characterization of the 
BE. Specifically, the authors will examine the morpho-
logical, geometric, constructive, and use characteristics 
of the elements of the external space and of the frontier 

• � SUdden-Onset Disasters (SUODs): sudden and un-
expected events with natural origins, such as earth-
quakes, and human-made, such as terrorist acts, whose 
effects have an immediate impact.
Although the development of analysis tools for BE 

and its risks is generally divided to date, previous stud-
ies have shown how a multi-risk approach allowed for 
the development of a set of mitigation strategies. These 
particularly concern the criticalities determined by the 
coexistence and mutual interaction of risks, conditions 
that could otherwise compromise the effectiveness of the 
adopted measures [12].

1.2. FROM RAPID SURVEY TO IDEAL SCENARIOS 
ASSESSMENT

Several national and international research activities 
have investigated the built heritage and documented its 
main typological and morphological characteristics in 
order to create extensive databases to develop study cat-
alogs and/or risk assessments. In Italy, this need arises 
because the databases used for the building stock inven-
tory refers essentially to the ISTAT (Istituto Nazionale di 
Statistica – Italian National Institute of Statistics) census 
data, whose information on the BE characteristics (e.g., 
construction period, number of floors, and structural ma-
terial) is scarce [13]. The definition of rapid surveys is 
closely related to this study’s objective. In the scientific 
literature, research activities aimed at the investigation 
of OSs can be identified on a regional basis, such as the 
one conducted by Mandolesi and Ferrero [14], or aimed 
at structural-typological characterization of buildings, 
such as those conducted for example by Zuccaro et al. 
[13] or from Gentile et al. [15]. Mandolesi and Ferrero 
investigated every OSs in the Piceno Area of the Marche 
Region of Italy, defining recurring typologies of this type 
of BEs [13]. Zuccaro et al. [13] looked for the definition 
of a rapid survey form for the typological-structural char-
acterization of urban areas consisting of ordinary build-
ings (CARTIS), also based on previous experiences such 
as the definition of the AeDES form (Accessibility and 
damage in the seismic emergency) used starting from the 
Umbria-Marche earthquake in 1997 and all subsequent 
seismic events. This research is part of the ReLUIS three-
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risk scenarios. Subsequently, the form was validated 
by applying it to eight case studies in the context of 
Italian historical centers. The validation process both 
evaluated the ability of the form to describe the pecu-
liar aspects of the chosen OSs, and indicated the first 
recurrence of these characteristics. The form provided 
an operational tool for expeditious investigations on the 
OSs of an entire urban environment, especially in com-
plex contexts such as historical centers. These contexts 
typically consist of compact and critical urban fabric 
due to the fragility of the existing building heritage. 
The form has been developed to consider all the aspects 
of risk (i.e., vulnerability, exposure, and hazard) with a 
multi-risk approach and consists of 5 sections (Fig. 1). 
The first three sections mainly focused on vulnerability 
issues by investigating the morpho-typological charac-
teristics of OSs, the geometric-spatial and construction 
characteristics, both elements present within the OS 
(i.e., content), and those that define the perimeter (i.e., 
frontier). The fourth section focused on the exposure 
aspects through the space-use characterization and the 
elements that most influenced users and their possible 
behavior in case of disaster. The fifth and last section 
collected information on the hazard, defining the char-
acteristics of the context.

elements that can influence and/or determine the impact 
of disastrous events on present users. The use of rapid 
survey techniques allows for the replicability of applica-
tion, even by subjects with limited specific knowledge, 
thus making the form usable for local administrations 
and non-specialized technicians.

The activity is part of the actions carried out for the 
PRIN project BE S2ECURe – “(make) Built Environ-
ment Safer in Slow and Emergency Conditions through 
behavioral assessed/designed Resilient solutions”, fund-
ed by MIUR, the Ministry of Education, University and 
Research. This project intends to develop methods, tools, 
and guidelines to assess the resilience of the BE, promote 
the design of risk mitigation strategies, and increase risk 
awareness using a holistic and multi-risk approach fo-
cused on user behavior during an emergency.

2. METHODOLOGY

The survey form for the characterization of both the BE 
with a multi-risk approach and the safety of its users in 
urban OSs was developed starting with critically ana-
lyzing the literature for both SUODs and SLODs risks 
(e.g., vulnerability, exposure, and hazard factors) and 
the interfering elements of the BE, up to defining multi-

Fig. 1. Scheme of the definition of the survey form considering the 
component of risk.
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and the buildings along the frontiers (e.g., construction 
techniques and age), which are both involved in the us-
er’s safety during an evacuation process [16] and affect 
the environmental performance [17].The fourth section 
was concerned with the exposure factors linked to the 
characteristics of the uses and users. It defines the po-
tential levels of crowding over time, vehicular and pe-
destrian accessibility, and the type of user [16]. The fifth 
section focused on the characteristics of the considered 
OSs’ context [12]. These factors are related to the pecu-
liarity of the site, reporting the SLODs hazard level (e.g., 
climate and environmental factors), and the evaluation of 
probable SUODs and multi-hazard potential.

2.2. APPLICATION TO AREAL SPACE CASE 
STUDIES

Given the BE S2ECURe project’s main application 
context was the wide variety of construction culture 
of the Italian historical centers, the survey form to de-
scribe the complexity of their several peculiar aspects 
was evaluated using 8 case studies belonging to ASs 
typology (Fig. 2). The selected case studies represent-
ed various layout configurations of ASs in the Italian 
territory by geographical locations, types, dimensions, 
and populations. The eight squares belong to both me-
dium-sized (between 5,000 and 50,000 inhabitants) and 
small cities (less than 5,000 inhabitants), which repre-
sented more than 90% of the total Italian municipalities 
and about 70% of the national resident population [7]. 
These ASs were located in cities representing different 
historical-architectural and construction traditions, with 
various geometric (e.g., dimension and position of the 
access), spatial (e.g., building along the frontier and pe-
culiar element in the content), and uses-related features 
(e.g., principal and temporary function of the space and 
crowding level). The data collected for each parame-
ter were analyzed to verify the ability of the form to 
describe recurring multi-risk conditions. For each case 
study, the complexity was evaluated as the sum of the 
present parameters from the application of the form to 
highlight a preliminary selection of case studies repre-
sentative of multi-risk conditions on which to deepen 
the research.

2.1. AREAS OF INVESTIGATION FOR THE 
CONSTRUCTION OF THE FORM

According to the literature concerning the OSs [5], [9]
there has been an ever-increasing interest in urban resil-
ience and its assessment. Experience obtained in recent 
extreme events (in particular, earthquakes and floods, 
two main morphological systems were identified:
• � ASs (e.g., squares, parks, parking areas) were defined 

as OSs partially or entirely surrounded by buildings 
and were characterized by different functions based 
on social uses (e.g., places of aggregation) or types 
of buildings along their frontiers (e.g., civil, religious, 
administrative, monuments). They could be complete-
ly free or partially occupied by urban furniture and/or 
other elements;

• � LSs (e.g., roads, streets, alleys) were defined as OSs 
bordered by buildings along two sides and character-
ized mainly by the function of connecting different AS 
within the urban fabric, thereby allowing and support-
ing the movement, rather than the aggregation, of peo-
ple and vehicles.
The survey form was composed of five sections that 

described a variety of features characterizing the OSs, 
considering both their frontier (e.g., the buildings facing 
the OS) and their content elements (e.g., the urban furni-
ture, monuments). Each section comprised a list of prin-
cipal parameters and detailed sub-parameters related to 
SUODs and SLODs considerations (Fig. 1). The first sec-
tion focused on identifying the morpho-typological char-
acteristics of the OSs. Based on morphological approach-
es [5], six categories for the ASs and four categories for 
the LSs were proposed in relation to both the evacuation 
difficulties for the SUODs and the environmental factors 
for the SLODs. The second section focused on the char-
acteristics of geometry and space of the OSs, describing 
both the frontiers composition, in terms of architectoni-
cal and structural aspects [16] (e.g., structural aggregates 
and unit, special buildings, porches) and the content ele-
ments, regarding the micro vulnerabilities (e.g., obstacles 
and quote differences) and the environmental mitigation 
components (i.e., greenery and water bodies) [17]. The 
third section focused on constructive characteristics of 
the OSs’ pavement (e.g., material, lying, and finishing) 
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teristics of the OSs by describing the buildings along 
their perimeter (i.e., frontier) and the elements within 
them (i.e., content) [19]. The frontier was defined by 
the presence of Structural Aggregates (SA), Interferent 
Structural Unit (SUi), Continuous Built Font (CBS) in 
line with CLE (Limit Condition of Emergency) [6], and 
special buildings (in terms of architectonical peculiarity 
compared to the regular urban fabric). Other parameters 
were introduced to characterize different types of built 
and not-built fronts, such as town walls, porticoes, wa-
ter, green area, access, and the presence of quote differ-
ences (e.g., stairs, ramps). The content considered those 
elements that can impede the users during the emergen-
cy phase [16]. For example, temporary elements (e.g., 
dehors, canopy), cultural or artistical elements (e.g., 
fountains, monuments, statues, archaeological sites), 
and green areas. The presence of natural or human-made 
underground cavities was also included, considering 
their role in amplifying the local seismic frequency 
spectrum [22].

Section 3 – Constructive characteristics: this section 
considered the potential conditions that affected the ex-
trinsic and intrinsic vulnerability of the OS to the SLODs 
and SUODs, specifically the construction techniques and 
building materials along the frontiers and the pavement 
of the OS. For the SUODs, the OS extrinsic vulnerability 
was influenced by the buildings’ structural performance 
along the frontiers (i.e., the debris caused by the facades 
overturning during a seismic event [16] or an explosion 
in case of a terroristic attack [21]). For the SLODs, the 
intrinsic vulnerability was affected by the energy perfor-
mance of the building’s façades (e.g., the perceived tem-
peratures near the frontier itself, as a function of the albe-

It was possible to identify three more relevant case 
studies by accomplishing a parametric analysis of the 
data collected. The values were evaluated as the sum of 
single parameters. The quartiles were analyzed, and the 
case studies were selected based on values lower than 
25% percentile (Q1) and greater than 75% percentile 
(Q3), as these represented a greater or lesser complexity 
within the sample.

3. RESULTS AND DISCUSSION

3.1. THE SURVEY FORM

According to the explained methodology, the content of 
each section in the survey form is detailed described:

Section 1 – Morpho-typological characteristics: the 
objective of this section was the identification of the 
morpho-typological characteristics of the ASs and the 
LSs, affecting the vulnerability of the OSs to the SUODs 
and SLODs. The survey form adopted the classification 
proposed in M. Russo et al. [5], based on consolidated 
approaches including morpho-typological studies, his-
torical-geographical studies, and urban vulnerability 
[18]. This classification consisted of six categories for 
the ASs [19] and four categories for the LSs [20], de-
veloped in relation to the evacuation difficulties for the 
SUODs [21] (e.g., number and location of escape routes, 
functional aspects related to accessibility level) and the 
environmental factors for the SLODs (e.g., orientation 
and solar exposure, natural ventilation, and pollutant 
concentration) [17].

Section 2 – Characteristics of geometry and space: 
this section aimed to record the geometrical charac-

Fig. 2. Areal Spaces of eight case studies for the application of the survey form.
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do coefficients of the finishing materials). The intrinsic 
vulnerability depended on the type and condition of the 
pavements and the presence of particular elements (e.g., 
protective devices in proximity of the accesses) [23] that 
influenced the evacuation safety during a SUOD [16]
evacuation paths can suffer significant damages and 
modifications due to both extrinsic (i.e.: building facing 
the path or micro-climate condition for a SLOD.

Section 4 – Characteristics of uses: this section fo-
cused on the uses and users of the public OSs, and of the 
buildings along the frontiers, determining the exposition 
level of the BE [8]. The type (e.g., age, physics condi-
tion, local knowledge of the place) and density of users 
(e.g., inhabitant, tourists, daily workers) influenced the 
effectiveness of the evacuation flow and the behavior of 
the people during a SUOD [5, 16]. In particular, consid-
ering a terroristic attack and in line with the principle of 
the maximization of damage [21], the presence of sensi-
tive targets affects the mediatic relevance of the attack.

Section 5 – Characteristics of the context: this sec-
tion collected those parameters that connected the spe-
cific OS with the features of its surrounding area, which 
can affect its overall hazard level [9]. Considering the 
SLODs, the hazard level is affected by the climatic zone 
classification (e.g., maximum temperatures, solar expo-
sure, and wind velocity) [24]. Conversely, the presence 
of lifeline utilities was considered for the SUODs that, 
although they provide essential infrastructure services to 
the community, are susceptible to damages and can com-
promise the evacuation paths [22]. Moreover, this sec-
tion also reported the multi-hazard potential of the area 
(according to the national classification for each type of 
risk), considering that the interaction between disasters 
can cause collateral risk conditions (e.g., landslides, ex-
plosions, floods) [13]. 

3.2. DATA OF APPLICATION TO AREAL SPACE 
CASE STUDIES 

The form’s application to the 8 selected case studies 
highlighted both a good capability of the process and 
the form itself to summarize the main characteristics of 
OSs. The compiled results were compared in the various 
aspects which characterized the analyzed ASs (Fig. 3). Fig. 3. Rapid survey form to collect and manage risk factors.



Vol. 8, No. 1 (2022)
TEMA: Technologies  Engineering  Materials  Architecture

84

e-ISSN 2421-4574

Figures 4 and 5 show the results of the scores; for each 
case study, the values are indicated for the “frontier” and 
“content”. 

When considering Section 1, two squares belonged 
to the first morphological category (tending to the quad-
rangle; i.e., San Gemini and San Giovanni in Persice-
to - SGP), one to the second category (elongated with 
parallel sides; i.e., Caldarola), one to the third category 
(tending to the triangle; i.e., Ostuni, composed of two 
spaces tending to the triangle) and four to the sixth cate-
gory (composites; i.e., Rieti, Narni, Matera, and Trani). 
An average planimetric extension of 3.731 m2 was ob-
served, with a minimum for San Gemini (1.240 m2) and 
a maximum for Trani (12.000 m2).

Section 2 showed a median value for the structural 
aggregates present in the squares analyzed equal to 6, 
with a maximum for Ostuni (9) and a minimum for San 
Gemini (3). The accesses were analyzed considering the 
different transport modes permitted (pedestrian, vehicu-
lar, and controlled access), and their global count result-
ed in a median of 7 accesses per square, with a minimum 
for San Gemini (4) and a maximum for Matera (12). 
Regarding special buildings, a median of 3 is observed, 

with a minimum for Rieti, San Gemini, and Ostuni (2) 
and a maximum for Matera (7).

Referring to Section 3, the selected cases showed a 
non-homogeneity of constructive techniques and build-
ing age, except for Caldarola. There were an equivalent 
number of cases with compact and non-compact lying 
regarding the pavement, with an irregular finish preva-
lence (6 cases out of 8). The obstacle presence in space 
reported a median of 3, with a minimum for San Giovan-
ni in Persiceto and Caldarola (1) and a maximum for Ri-
eti and Matera (4). 

The characteristics of the uses, reported in Section 4, 
showed a homogeneous frequentation of the spaces in 
the day and afternoon bands for all cases, except for Tra-
ni and Ostuni, also characterized by prevalent evening 
use. The temporary functions inside the OSs included 
festivals and concerts in the most frequent cases; parking 
functions are found for 5 cases (Caldarola, Trani, Narni, 
San Gemini, and Rieti); and theatrical performances for 
only one case (Narni). Strategic buildings reported a me-
dian of 1, with a minimum for Ostuni (0) and a maximum 
for San Giovanni in Persiceto (3). The tourist attractions 
identified had a median value of 2, with a minimum for 

Fig. 4. Graphs of the values are divided into sections of the survey form for the selected AS - elaboration by the Authors.
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Matera (5) and a maximum for Caldarola (7). According 
to data reported in the national earthquake regulations, 4 
cases fell into class 2 (Rieti, San Gemini, Narni, and Cal-
darola), 2 cases in class 3 (Matera and San Giovanni in 
Persiceto), and 2 cases in class 4 (Ostuni and Trani). 

San Giovanni (0) in Persiceto and a maximum for Narni 
and Matera (5).

Finally, section 5 highlighted the types and levels of 
danger associated with each space; the median in the 
number of identifiable dangers was 6, with a minimum for 

Fig. 5. Charts of the data of the 8 case studies. Top Row: the extension of the squares and the maximum and 
minimum height of the buildings. Middle Row: relation between the number of Structural Aggregates SA 
and interferent Structural Units (SU) on the AS frontiers, the number and type of accesses to AS, and the types 
of special buildings on the AS fronts. Bottom Row: crowding data concerning time stages and the special 
and temporary uses of the AS - elaboration by the Authors.
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By analyzing the recurrences of the results on the pa-
rameters present in Sections 2, 3, 4, and 5, it was possible 
to select the three most relevant cases among those con-
sidered (Fig. 6). For Section 2, the median of the scores is 
38.5, with a minimum for Caldarola (26) and a maximum 
for Narni (58). Section 3 showed a median of 8.5, with a 
minimum for San Giovanni in Persiceto (5) and a maxi-
mum for Matera (11). In Section 4 the median value was 
15, with a minimum for Ostuni (12) and a maximum for 
Narni (20). Finally, section 5 showed a median of 8, with 
a minimum for Matera (7) and a maximum for Narni (10).

3.3. FUTURE DEVELOPMENTS 

The application of the form allowed describing BE sce-
narios and their reliability in a multi-risk perspective. 
Firstly, the form innovatively collected OSs risk fac-
tors and distinguished between its content (the outdoor 
space) and its frontier (surrounding buildings), thus al-
lowing practitioners to evidence which set of factors OSs 
risk-affecting complexities relied more on. Moreover, 
the expeditious nature of the survey form is given by its 
checklist structure, with mainly Boolean evaluations or 
estimations of the number of elements. Input data can be 
retrieved through existing databases (e.g., constructive 
characteristics, use, function, context factors), already 
available at the local and municipal level (e.g., through 
geo-referenced data), and/or easily consulted remotely 
(e.g., through Geographic Information Systems-GIS). 
Therefore, the form allows for rapid application by local 
administrations and non-expert technicians to develop 
multi-risk analyses and promote mitigation strategies. 

Indeed, the presented approach could support the elab-
oration of specific actions for each case study based 
on simulation-oriented tools, starting from the select-
ed characteristics, proposing, and evaluating tailored 
risk-mitigation strategies. In this sense, specific work ac-
tions should address additional efforts on the users’ vul-
nerability and exposure characterization. In particular, 
analysis of temporalities affecting the BE use should be 
added by defining variations to the exposure conditions 
under different reference times (e.g., yearly/monthly/
weekly/daily/hourly) [8]. The form of this study could 
be used to support such quick analyses, creating separate 
conditions for the Section 4 factors.

Despite the limited number of selected case stud-
ies, they can be considered sufficient to consolidate 
the survey form structure for future application. Future 
developments in the BE S2ECURe project will use this 
preliminary study to expand the OSs sample to retrieve 
recurring complexity levels in historical OSs. According 
to the project goals, trends in the OSs features can be 
managed to define typological conditions of the BE and 
its users, thus representing them through digital tools 
(GIS/BIM) and supporting practitioners in classifying 
the BE risks into homogeneous categories. 

The application of the proposed survey form to fur-
ther case studies supports the identification of specific 
types of the built environment (BETs, Built Environmen-
tal Typologies) resulting from a more extensive statis-
tical survey base (e.g., using open-access GIS datasets) 
and advanced statistical techniques (e.g., cluster analy-
sis). The identification of BETs allows for connecting 
recurring and significant risk conditions in the nation-

Fig. 6. Results of the analysis on the data collected: Narni and Matera were the cases with greater complexity, exceeding the Q1 threshold; Calda-
rola was the case that reported the lowest complexity, lower than the Q3 threshold - elaboration by the Authors.
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ect BE S2ECURe - (make) Built Environment Safer in 
Slow and Emergency Conditions through behavioral 
assessed/designed Resilient solutions (grant number: 
2017LR75XK).
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