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Historic settlements, both urban and rural, are living testimonies of the socio-cultural,
economic and spatial evolution of communities throughout history. Shaped by
geographical, climatic, and functional factors, these environments reflect the relationship
between people, architecture, and landscape through time. Their preservation and
regeneration today must transcend mere material conservation, incorporating strategies
to promote social cohesion, culturakidentity, sustainability, and participatory management.

Historic Settlements: Conservation, Regeneration and Management offers a rich and
diverse collection of experiences, research and practices focusing on the challenges and
opportunities of conserving historic settings while ensuring their vitality for present and
future generations. It constitutes a valuable resource for scholarsand practitioners in Urban
Planning, Heritage Management, Architecture and TerritorialPDevelopment. i
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Preface

C. Mileto, F. Vegas, A. Hueto-Escobar, S. Manzano-Fernandez
Research Centre for Architecture, Heritage and Management for Sustainable Development (PEGASO),
Universitat Politécnica de Valéncia, Valencia, Spain

The “HERITAGE2025 International Conference on Earthen and Vernacular Heritage:
Conservation, Adaptive Reuse and Urban Regeneration” has been organized within the
framework of three research projects. The first of these, the research project “Earth4Future -
Conference PV Sustainable Reuse of Earthen Architecture and its Lessons for Contemporary Architecture”, is
funded by the Spanish Ministry for Science and Innovation (PID2022-1391540B-100) and
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directed by the Universitat Politécnica de Valéncia. The second research project, “Re-
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. Neighbourhoods and Co-Creating Thriving Communities in the 15-Minute City” is cofunded

Scientific Editors . by the European Union (through Driving Urban Transitions Partnership, DUT, AEL, PCI2023-

Camilla Mileto 145946-2) and directed by the Norwegian University of Science and Technology, in

F o rjando Vegas collaboration with other associations, bodies, and universities including the Universitat
Alicia Hueto-Escobar Politécnica de Valéncia.
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Analysis on a larger scale features the project “ENACT 15mc Envisioning Neighbourhoods
and Co-Creating Thriving Communities in the 15-Minute City” directed by the Norwegian
University of Science and Technology and different collaborators. This project examines the
potential of redesigning historic urban spaces and improving quality of life, active mobility,
accessibility and social relations, in order to achieve the concept of “I1S-minute cities”,
through case studies such as Trondheim, Gdansk, Valencia and Oxford.

The three projects are considered complementary, as they all seek to promote sustainable
architecture and urbanism linked to heritage, energy efficiency, and community
development, always aiming to strike a balance between tradition and innovation. This is a
response to critical challenges such as climate change, population loss, the disappearance of
traditional crafts, and the need for vibrant, inclusive, and resilient cities. This further
highlights the pressing need to promote research, increasing awareness and action in
multiple sectors, actively aiding the transition to more sustainable societies in terms of
heritage and urbanism.

Given that these research projects display certain commonalities, particularly in relation to the
challenges and perspectives for the future detailed above, and offer the potential for joint
discussion, the main themes have been combined in the HERITAGE2025 International
Conference. The themes established for the conference are: 1. Vernacular architecture
(study and cataloguing of vernacular architecture; study of traditional materials, techniques
and construction crafts; mechanisms of sustainability of vernacular architecture; restoration
and conservation of vernacular architecture; energy efficiency and sustainable design projects;
management and maintenance); 2. Earthen architecture (study and cataloguing of earthen
architecture; study of traditional materials, techniques and construction crafts; mechanisms of
sustainability in earthen architecture; restoration and conservation of earthen architecture;
energy efficiency and sustainable design projects; management and maintenance), 3. Urban
and rural historical sites (studies of historic urban and rural areas; intervention and
regeneration projects; management and maintenance, threats and opportunities in historic
areas: tourism, infrastructure and identity; proximity economy and traditional commerce in
historic contexts); 4. From tradition to contemporaneity (contemporary projects inspired by
tradition; traditional sustainability mechanisms applied to contemporary architecture;
integration of contemporary projects in historical contexts; reinterpretation of traditional
techniques for their application in contemporary architecture).

The Scientific Committee is made up of 89 renowned researchers and specialists in the themes
analysed, hailing from 25 different countries from five continents. All the contributions to the
conference — abstracts as well as final texts — have been subject to a strict peer review evaluation
system by the members of the Scientific Committee. OFf the 244 proposals submitted, a total of
150 papers written by 328 authors from 30 countries of five continents has been selected for final
publication.
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The papers selected have been published in three volumes appearing in prinF and online format
and titled Vernacular Heritage: Documentation, Conservation and Adaptive I?euse, Earthen
Heritage: Conservation, Adaptive Reuse and Sustainable Design, and Historic Settlements:
Conservation, Regeneration and Management.

The “HERITAGE2025 International Conference on Earthen and Vernacular Heritage:
Conservation, Adaptive Reuse and Urban Regeneration” was held on 10-12 Septembe-r 2025
at the Universitat Politécnica de Valéncia, Spain. The conference was carried out with t}}e
sponsorship of: WHITRAP — World Heritage Institute of Training and Resear.ch for t}%e A.sm
and Pacific Region under the auspices of UNESCO; ISCARSAH — International Sment.lﬁc
Committee on the Analysis and Restoration of Structures of Architectural Heritage, techn.lcal
committee of ICOMOS; ICOMOS CIAV - International Council on Monuments and Sltes:
International Committee of Vernacular Architecture; ICOMOS ISCEAH — Internatlf)nal
Scientific Committee in Earthen Architectural Heritage; and PROTERRA — Iber.o—A.merlcan
Network of Architecture and Earthen Construction. The organization, I:IJubhc%ltl.on and
development of the conference was made possible by funding from the Spanish Ministry for
Science and Innovation for the research project “Earth4Future - Sustainable Reuse of Earthen
Architecture and its Lessons for Contemporary Architecture” (PID2022-1391540B-100) z?nd
the Department of Innovation, Universities, Science and Digital Society of the .G.ene-ralltat
Valenciana for the project “RE-HABITAT — Restoration and sustainable rehablllltatlon of
traditional dwellings in historic contexts” (CIAIC0O/2022/035). The Higher Technical School
of Architecture, PEGASO - Research Centre for Architecture, Heritage and Managerr'lent .for
Sustainable Development, and the Department of Architectural Composition of the Universitat
Politécnica de Valencia have also contributed to the development of this conference.

Finally, we wish to thank the authors who have contributed to the quality, range, diversity, and
richness of the publication with their papers and studies. We are indebted to all Fhe members of
the advisory and scientific committees for their work throughout the entire rev1ev.v process f(?r
abstracts and papers. And above all, we would like to thank the organizing cor.nmlttee for the¥r
invaluable help in setting up the conference, the style and language reviewers for thelr
corrections, and all collaborators for their inestimable work in the management and organization

of each and every phase of the process.
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Abstract

The contribution illustrates the outcomes of the research “Deepening the Impacts of Climate Change on
Venice's Monumental Heritage”. This activity was carried out to integrate the various studies conducted
in recent years by the Iuav University of Venice, the outcomes of the CORILA Venezia2021 research and
the general aspects of the Venice Climate Change Adaptation Plan, as well as in coordination with the
contents of the UNESCO, ICOMOS International and Europa Nostra documents and with other national
(PNIEC, PNAC, PTE) and EU documents. The analysis of impacts and risks to cultural heritage is
provided both with regard to the effects of gradual changes in climatic parameters (temperature,

precipitation, relative humidity, etc.) and with regard to possible damages caused by extreme events
(floods, heavy rain, prolonged drought periods). The effects considered to be potentially more damaging
were associated with risks/threats for macro morphological/typological categories of cultural assets
identified in the existing cultural heritage, also considering the effects of activating the MOSE system. The
analytical campaigns also involved several Iuav laboratories such as Lama, FisTec and Geomatics
CIRCE. The conclusion of the research saw the elaboration of a series of actions to prevent and mitigate
the effects of climate change, calibrated taking into account the characteristics of the assets belonging to
the different macro-categories identified, and referable to both the punctual intervention and the
preventive conservation plan, aimed at increasing specific resilience. The proposed actions are aimed at
guaranteeing not only the effectiveness of the solutions, but also the material and formal compatibility of
the different expressions of historic lagoon buildings.

Keywords: Venice; cultural heritage; climate change; risk; intervention

1. Introduction variations in environmental parameters (rainfall,

. . . humidity, temperature), rising sea levels, and the
This paper presents the findings of the “Detailed

Study of the Impacts of Climate Change on the
Monumental Heritage of Venice” begun in 2023
(Trovo et al., 2024; Trovo, 2024; Trovo, 2023).
As early research on the city of Venice and its
lagoon demonstrated (Saetta et al., 2020; Berto et
al., 2022), the impacts of climate change—

increase of extreme weather events—pose a new
threat to the conservation of cultural heritage.
The importance of understanding and addressing
the impact of these changes on cultural heritage
conservation arises from the fact many losses are
irreversible and have significant consequences in
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terms of the intangible heritage linked to
questions of identity and belonging.

The study began with an elaboration of the main
risks of Climate Change on Cultural Heritage
delinecated by UNESCO in 2007 (UNESCO,
2007) and proceded by identifying specific
indicators ETCDI - Extreme Climate and
Weather Indicators (EPA, 2025) to show the
change, variation, and projection of current
climate change impacts in relation to future
scenarios. These threats were then distinguished
as direct or indirect. The former are climatic
conditions that act tangibly on materials,
compromising their physical integrity. They can
be further distinguished as gradual (variations in
environmental parameters) or sudden (extreme
weather events). The indirect effects are
aggravating factors that can result from the sum
or interaction of direct threats (prolonged draught
phenomena that can increase the risk of fire) or
dynamics that affect not so much the materials as
the intangible aspects of the asset, such as the loss
of the historical-cultural context, the alteration of
the original use, or changing collective
perceptions of heritage value.

The research.!, which was coordinated with
educational experiences (Gobbi et al., 2024),
examined data on temperature, precipitation, and
extreme weather events for the Veneto region by
analyzing projections developed by ARPAV (the
Veneto regional agency for environmental
prevention and protection) and considering
different emissive scenarios. The Venice lagoon
was then examined in its specificity and its
historical and recent anthropic transformation,
and attention finally focused on the historical

city.

2. The approach to the Venetian context:
from macro-category to case study

Even though the historical city of Venice is
exceptional from an architectural point of view,
it is still an extremely significant case study.
Every major conservation issue is concentrated
here, heightened by the city’s extreme
environmental conditions and the vulnerability of
its historical building fabric. The study
investigated the possible actions (from
monitoring to specific direct interventions) that
can be implemented to strengthen the resilience
ofthe city’s built heritage in relation to future risk
scenarios. Analyzing the solidity of Venice’s
built heritage required a morpho-typological
macro-categorization  through  which  the
specificities of the built environment’s
vulnerabilities could be examined, prompting an
initial distinction between buildings (churches,
bell towers, residential/commercial structures,
theaters, etc.) and open spaces.

Subdivision into macro-categories makes it
possible to identify the risk of climate impacts on
the urban scale. It also permits shortlisting
specific actions for identified classes and
evaluating and comparing assets of classes with
similar characteristics. This process made it
possible  to  identify  specific  building
characteristics, such as the materials used and
recurring construction nodes, establishing the
basis for analyzing the behavior of these
elements in relation to certain climatic impacts.
In this sense, the risk assessment process begins
with in-depth analysis of the intrinsic qualities
and proceeds by assessing the various
vulnerabilities with respect to the direct threats
on the built environment in a given location.

' Approfondimento degli impatti dei cambiamenti
climatici sul patrimonio monumentale di Venezia
(Detailed Study on the Impacts of Climate Change on
the Monumental Heritage of Venice), City of Venice,
Regional Development and Sustainable City, Director
Architect D. Gerotto; Environmental Assessment and

Reclamation, Manager Dr. M. Gattolin - Universita
luav di Venezia, Dipartimento di Culture del Progetto
Professor F. Trovd (coordination), Professor G.
Bruschi (co-coordination), Architect E. Gobbi
(research assistant).
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3. Threats & risks for the built environment

A total of 805 buildings were included in this
study. Intrinsic factors such as construction and
connotative features, the state of conservation, and
the extent of restrictions were assessed for each
building. Extrinsic factors were then evaluated in
relation to location. The specific factors included
exposure to sunlight, rain, and wind and average
sea level rise. The use of multipliers, which were
differentiated on the basis of the building’s
construction and materials, made it possible to
account for vulnerability and resilience on the
basis of different climatic factors (higher scores
corresponded to greater risk). The first risk
indicator was the asset’s historical designation?,
after which its maintenance and conservation
status were taken into consideration’,

To assess the asset’s exposure in relation to the
threats’ intensity, the building stock was divided
into three categories based on urban location.
Buildings located in marginal areas (Fig. 1) that
are considered to have greater exposure to the
action of winds (bora and sirocco, in particular),
rain, and other storm surges were grouped
together. Buildings with water frontage (Fig. 2)
whose facing walls are threatened by phenomena
of water absorption and wave motion came next
and, finally, the properties scattered throughout the
urban fabric that are considered to be more
protected from direct extreme calamitous events.

The impact of sun or shade (Fig. 3) compromises
materials in different ways (thermal shocks or the
proliferation of biological colonization), which is
why multiplicative values were associated to
sunlight and shade based on existing materials and
their exposure, while rainfall and strong winds can
have a greater impact on particularly high
buildings, such as bell towers or churches.
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Fig. 1 — Buildings located in marginal areas

(Elaborated by Enrico Gobbi as part of the activity
“Detailed Study of the Impacts of Climate Change on
the Monumental Heritage of Venice”, 2024).

Fig. 2 — Buildings with water frontage (Elaborated by
Enrico Gobbi as part of the activity “Detailed Study of
the Impacts of Climate Change on the Monumental
Heritage of Venice™, 2024).

Fig. 3 — Idemtification of areas with minimum sunshine
0-4 h and macro-areas subject to Bora and Scirocco
winds (Elaborated by Enrico Gobbi as part of the
activity “Detailed Study of the Impacts of Climate
Change on the Monumental Heritage of Venice”,
2024).

? Buildings that are protected by historic preservation
provisjons were considered higher risk than those that
are unregulated.

? Properties that are abandoned were considered higher
risk than those characterized by recent interventions.
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In the case of Venice, in particular, it was also
necessary to assess vulnerability to the average
sea level rise and to assess phenomena of high
tides, making use of the altimetry elevations of
the Digital Terrain Models (DTM) of the
Metropolitan City of Venice integrated with
RAMSES data*.

Managing the digital models in a GIS
environment made it possible to combine each
different building weight with the identification
of different critical flooding levels, thereby
identifying the vulnerability of the building stock
with respect to different scenarios of average sea
level rise. The mitigation of the average sea level

rise through the activation of the MOSE system,
as well as its effectiveness in future scenarios
(2030, 2050, 2100), was taken into account in
calibrating the risk scores.

4. Threats and risks for open spaces

With respect to open spaces, the study assessed a
total of 566 case studies, including 125 stone-
paved squares, 68 gardens, 55 bridges, and 72
wellheads. Open spaces are mainly affected by
intense intermittent phenomena, such as winds

and heavy rainfall, in which the presence of trees
or discontinuous elements increases the risk in
relation the safety of people and the adjacent
properties.

\ 4

Fig. 4 — Palazzo Minotto in Dorsoduro sstiere (Trovo, 2020). -

4 The RAMSES project (Rilievo altimetrico, promoted by the City of Venice and implemented by
modellazione spaziale e scansione3D [Altimetric Insula spa beginning in 2011.
surveying, spatial modeling, and 3D scanning]) was
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Fig. 5 — Campo San Lorenzo with the church of the same name in the background (Cappelletti, 2024).

Each case is an example for developing a modus
operandi that can be adapted to other contexts in
the city, with the goal of establishing a systematic
monitoring practice as well as protective

The same methodology wused the built
environment was used to assess the areas’
exposure to sunlight and shade taking into
account the surface type. Green areas or
permeable surfaces conditions that favor the
mitigation of heat waves or water drainage in the
event of heavy rainfall—scored better. Wind
action was considered in the presence of trees
that risked falling. The previously developed
digital model was also used to assess the critical
elevations for scenarios of average sea level rise
for open space.

measures and/or interventions for cultural
heritage that can be extended to other situations.
Through an urban scale analysis, this
methodology permits the preventive
identification of risks and vulnerabilities, making
it possible to define targeted measures. The three
case studies —a palazzo, a church with a bell
tower, and an open space— provide a sufficiently
complete framework for developing a

5. Actions to prevent and counteract methodological ~ approach ~ to  planned
conservation.

To develop the basis for a flexible programmed

conservation plan it was necessary to identify For each case study, it was possible to identify

three case studies (Figs. 4-6), each one of which the major building nodes by location, materials,

represents a macro-category and specific urban and vulnerability in relation to specific threats

correlated to the particular exposure (Bruschi
2020a; Bruschi 2020b).

and environmental conditions.
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A shortlist of conservation measures, divided
into the major areas of intervention (cleaning,
consolidation, integration, protection, and so
forth), was identified for each node, made up of
specific materials with precise localizations. The
measures to prevent and counteract the effects of
climate change can then consist of a series of
specific interventions to be carried out in the
short term to ensure a sufficient level of
resistance to known threats, as well as the
preparation of programmed conservation plan
aimed at increasing resilience over time as threats
and their intensity change. The previously
identified and “weighted” vulnerabilities and
risks determine the frequency of monitoring and,
where appropriate, timely interventions making it
possible to limit the loss of material and increase
the components’ resilience level.

Fig. 6 — Santa Maria Assunta dei Gesuiti church
(Trovo, 2021).

6. Conclusions

In a situation in which the variation of predictive
data can even significantly alter risk scenarios,
the ideal strategy—in a relevant context such as
Venice—should consider defining a preventive
programmed conservation plan. Alternating
monitoring and maintenance measures provides
an effective methodology for defending cultural
heritage from climatic threats, especially if these
actions are integrated into municipal regulations
such as master plans and building codes. This
proposal stands in contrast with one-time
restoration interventions, which are more costly
and by their very nature often incapable of
adapting to the behavior of cultural heritage in
face of rapidly changing climate threats.
Digitalizing the collected information in GIS
provides an indispensable basis for timely
queries regarding an individual building or a
single risk factor but must also be continuously
updated as scenarios and risks evolve. This
research, which focused on historical buildings
characterized by traditional materials
distinguished by intrinsic resilience, could be
further developed for twentieth-century buildings
characterized by innovative building materials
and construction techniques of poor durability
and at even greater risk in extreme weather
conditions.

Fundings

The project is part of the MASE—Experimental
program on interventions for adaptation to
climate change in urban areas (DD 117/2021).

Acknowledgements

Thanks to the other components of the activity:
Dr. A. Bonazza (collaborator) with Dr. A.
Sardella, (Istituto di Scienze dell’ Atmosfera e del
Clima, CNR); Laboratorio di Geomatica, (Prof.
C. Balletti), Laboratorio LAMA, (Prof. M.
Bassani, formerly Professor F. Antonelli),
Laboratorio FisTec, (Prof. F. Peron).

2025, Editorial Universitat Politécnica de Valéncia

880

F. Trovo & G. Bruschi

e - A TR S A M T el s | W RS )
L i e Pop-up
’ o DORSOPQRO_EDIF( [UX }
et E, —
“* DORSODURO EDIFC - 11 P&
. Ae < Nufl » o
EDF.NM Chiesa e Monastero di
) Ognissanti
; EDF T a02

EDF_VAL_ELCON 05
CDF_VALMAN 15

b ’
i | ¥ _ EDF_VAL.CONS 24
‘ =N P > s o iy 12,3235719°E 45,4306408°N }
; It 50 ; < For1 > a® -l
12884 1T Th el 123238801°E 45.4313225°N | 3 selacted
-
Field: ¥ Caiculate  Selection: Tz Select By Attnbutes <! Zoom T H3switch B Gear i Delete & Copy
EDF_NM EDF TY EOF_VAL_ELCON EDF_VAL_MAN EDF_VAL_CONS EDF_VAL VNC EDF_VAL AFF EXP_SOL ENP_OMB EXP_GEL EXP_PGG EXP VNT
¢ Campanile delia Chiesa, a03 05 15 2.4 22 3 ! {5 15 25 25
508 | Chiesa & Monasiero di a02 a5 b5 4 2.2 13 15 15 13
309 Chicsa di Santa Teresa a02 0.5 < Nylts 24 282 > 1 15 <Null» 1 1
BM  Falaz2o Seranza a0 & 7 2.4 e 5 HS ] 1
i1 ChiesadiSan Bamaba 202 03 1 22 22 3 2 L5 <Null> 25 25
212 Jamperee ¢eliy Crigsa wE 25 I4 Xd 5 s &5 25
M1 Palazzo Barbarigo Marc.. 301 0.3 s 2.2 2.2 3 1 15 1.5 15 15
&4 Talario Bodar 01 Ja Le .2 5 W5
(‘s Chiesa di Santi Vito e M. 502 cs 1.5 22 22 3 2 15 15 15 15
Tt CriecadiSan Ciorgio Fland 5 5 b, hl S 15 15

Fig. 7 — Gathers georeferenced and punctual data for the individual building unit in order to define specific
interventions with respect to the vulnerability conditions to which the asset is subjected. (Elaborated by E. Gobbi as
part of the activity “Detailed Study of the Impacts of Climate Change on the Monumental Heritage of Venice”, 2024).
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Abstract
This paper will take its departure from research conducted by the author at Aarhus School of Architecture
concerning the Danish heritage category ‘cultural environments'. This heritage category concerns
heritage sites and incorporates both buildings, structures and landscapes. In other words; ‘cultural
environments’ are built wholes. The research has focused on how to manage these sites in a sustainable
manner and this has led to new insights into the connection between the intangible and tangible aspects.
The paper will be based on this research, but further the discussion and reflection through the so-called
‘string figures’ described by professor Donna Haraway (2016). The paper will analyze three Danish
heritage sites; a small village in the countryside, an historic fishing harbor in a small town and a former
railway area in the city centre and pair these places with the ‘string figure’ perspective as a method to
deepen our understanding of the places. The connections between the different physical elements, natural
elements, people and more-than-humans can provide a new understanding of what is important to care
Jor within the historical site. Furthermore, the theory behind the ‘string figures’ outlines an approach to
a more detailed narrative of the site which elaborates on the historical relevance and the deep meanings
that the site contains. This way of understanding the many layered historical sites creates a direction for
how to manage and care for the sites in the future. The historical buildings do not stand alone, and their
cultural, historical relevance is often interconnected with the natural surroundings, along with plants and
animals, and the people that have cared for the buildings through history and today. Donna Haraway'’s
‘string figures' show the importance of the connections, and not the isolated objects or buildings, which
can create a new understanding of our heritage sites.

Keywords: heritage; Haraway, ecology; connections; methods; management

1. Introduction form. This is investigated through professor
Donna Haraway’s, so-called, “string figures”
(Haraway, 2016). The three sites are selected on
the basis of an extensive research work

. A conducted at Aarhus School of Architecture from
aspects of the sites. However, the analysis will 2015-2022

not focus on these aspects and components as

The paper will analyze three different historical
sites by mapping the tangible and intangible
components as well as the dynamic and static

where over 2300  cultural

. . _ environments in Denmark have been mapped and
isolated entities, but rather the connections they described (Morgen et al, 2025). The term
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