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The temporal dimension 
in climate adaptation and 
mitigation strategies and 
solutions aimed to increase 
urban integrated resilience  

Climate change poses critical 
challenges to urban and 
metropolitan settlements’ 
resilience, increasing their 
vulnerability and exposure to 
extreme events. The article 
proposes a conceptual and 
operational framework that 
integrates the assessment of 
climate-resilient strategies and 
solutions into the four phases of 
disaster risk management (DRM) 
cycle: preparedness, absorption, 
response/recovery, long-term 
adaptation. Emphasizing the 
temporal dimension of resilience, 
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Thematic framework

Climate change is one of the most urgent and 

complex challenges facing contemporary so-

cieties, with significant impacts at the glob-

al, regional, and local levels. Impacts such as 

rising average temperatures, changes in pre-

cipitation patterns, sea level rise, intensifica-

tion of extreme events are not isolated events 

but act as “amplifiers” and multipliers of risk 

impacting on natural and anthropic habitats 

(IPCC, 2022b). In this scenario, urban and met-

ropolitan areas assume strategic significance, 

as they are both particularly vulnerable to cli-

mate impacts and, at the same time, respon-

sible for a significant part of 

human pressures that con-

tribute to climate change. 

Settlements are in fact char-

acterised by high population 

density, intense  anthropi-

sation processes, complex 

socio-technical systems, fac-

tors that amplify exposure to 

risks (UN-Habitat, 2022).

The growing complexity of 

climate risks, which are of-

ten interconnected, high-

lights the ineffectiveness of 

sectoral, linear design and 
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management approaches, requiring systemic 

and integrated models capable of managing 

the complexity of urban settlements and the 

interactions between environmental, social, 

technological, and economic dimensions. 

Within the scientific debate, the concept of 

urban climate resilience is a central concept for 

the definition and the implementation of risk 

reduction design measures. According to the 

IPCC’s AR6 report, resilience represents “the 

capacity of interconnected social, economic, 

and ecological systems to cope with a hazard-

ous event, trend, or disturbance, responding 

or reorganising in ways that maintain their es-

sential function, identity, and structure” (IPCC, 

2022a, p. 2929).  However, in urban areas, sci-

entific literature shows that climate resilience 

is treated in a fragmented approach and still 

presents several critical issues linked to the 

the study highlights the need for 
dynamic, multi-scalar and systemic 
design approaches that enhance 
urban capacity to anticipate, 
withstand and recover from climate-
related impacts, also considering 
the long-term perspective. The 
framework aims to support 
decision-making processes for the 
development of climate adaptation 
and mitigation measures within the 
DRM phases, providing a basis for 
resilient and sustainable design of 
urban settlements.

lack of systems for its implementation and 

assessment, due to the diffusion of sectoral 

and one-dimensional operational approaches 

that are unable to adequately consider the 

systemic and interconnected nature of urban 

challenges (Sharifi et al., 2020; Heinzlef, et al., 

2022). Furthermore, there is a lack of attention 

to the temporal dimension of design processes 

in relation to critical event phases. In most ap-

plications, resilience is considered primarily in 

spatial and physical terms, while the time and 

temporality of actions are rarely assessed or 

discussed (Chelleri et al., 2015; de Herve, 2024). 

According to the scientific literature, the tem-

poral dimension play a central role, as it allows 

measures concerning the different phases of 

the risk management cycle to be implemented 

and ensures their effectiveness not only in the 

short term but also in the medium/long term, 

in a context characterised by uncertainty and 

increasing complexity (Barroca & Serre 2013; 

Fisher et al., 2019; Alexander, 2021). Limited 

attention in literature to these aspects  high-

lights research perspectives, since resilience 

objectives should not be limited to the abili-

ty to respond to impacts but should extend 

to the construction of urban, environmental, 

and social systems capable of addressing the 

entire disaster management cycle, integrating 

preventive measures, adaptive capacities, and 

regenerative processes in long-term scenarios. 

Design innovation therefore lies in the ability 

to integrate the temporal dimension into the 
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definition of resilient design measures. Adap-

tation, mitigation, and risk reduction actions 

must be evaluated not only in terms of their 

immediate effectiveness but also in terms of 

their sustainability and robustness through 

time. This implies the need to use conceptual 

models and operational frameworks to asso-

ciate design solutions with the phases of the 

risk management cycle.

The research, developed as part of the Ex-

tended Partnership RETURN project and in 

particular as part of the activities of the Spoke 

TS1 – Urban and Metropolitan Settlements, 

is set within the international debate on the 

convergence between Disaster Risk Reduction 

(DRR) and Climate Change Adaptation (CCA) 

approaches, proposing a conceptual and oper-

ational framework based on the centrality of 

the temporal dimension in climate risk adap-

tation, mitigation, and reduction strategies 

and solutions integrating the temporal dimen-

sions of Disaster Risk Management (DRM) in 

an urban integrated resilience perspective. 

The concept of urban integrated resilience is, 

in fact, can be declined as the ability of the 

settlement, or parts of it, to cope with and 

adapt to potential stresses, disruptions and 

crises, ensure the core functionalities effec-

tiveness, preserve and promote the wellbeing 

of communities, and foster the integration of 

resource management, security, risk assess-

ment and active participation of local com-

munities into urban planning and design. The 

activities are developed within the context of 

Task 5.4.3 “Green transition toward resilient 

and regenerative urban eco-districts” (Fig. 1), 

and concern the proposal of a conceptual and 

operative framework to integrate the tempo-

ral dimension articulated in the four phases of 

the disaster management cycle - preparation, 

absorption, response/recovery, and adapta-

tion - into the climate-resilient design strate-

gies and solutions.

The evolution of the concept of Disaster Risk 

Management 

The growing impacts of climate change, the 

increase in the frequency and intensity of 

extreme weather events have gradually high-

lighted the need to reconsider risk manage-

ment models, traditionally focused on emer-

gency and reactive phases, towards more 

integrated and proactive approaches aimed 

not only at immediate response but also at 
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prevention, adaptation, mitigation of exposed 

systems (Goklany, 2007; Tucci, 2021b), promot-

ing a systemic vision of urban resilience. In 

this context, resilient strategies and solutions 

acquire a central role, as they combine urban 

requalification with environmental risk reduc-

tion and sustainable resource management, 

defining a systemic approach that integrates 

physical, technological, social, and environ-

mental components. 

Climate resilience thus becomes a key element 

of urban design through the combination of 

Disaster Risk Reduction (DRR) and Climate 

Change Adaptation (CCA) approaches. DRR is 

defined in the scientific literature as the set 

of policies, strategies, and practices aimed at 

reducing vulnerabilities and risks related to 

disasters, preventing the development of new 

risks, and reducing existing ones, with the aim 

of increasing the resilience of settlements and 

communities (Twigg, 2015; IPCC, 2022c; UN-

DRR, 2022).  CCA is intended as a process of 

adapting natural, social, economic systems 

to climate change and its impacts, with the 

aim of reducing vulnerability and increasing 

the adaptive capacity of urban systems (IPCC, 

2022b). In recent decades there has been a 

gradual convergence between DRR and CCA 

approaches, recognising the need to set up 

climate and environmental risk management 

processes based on systemic, integrated, and 

resilient approaches (Mitchell & van Aalst, 

2008; Dias et al., 2018; Zuccaro & Leone, 2018; 

Wen et al., 2023). 

Within this scenario, Disaster Risk Manage-

ment (DRM) has emerged as a dynamic risk 

management system that includes preven-

tion (DRR), adaptation (CCA), response and 

recovery from impacts in a circular perspective 

aimed at building resilience. Resilience, in this 

context, is understood as the ability of impact-

ed systems to anticipate, absorb, adapt, and 

transform in response to critical events, main-

taining essential functions and developing 

the ability to learn from perturbations (Link-

ov et al., 2014; Barroca, 2018).  DRM therefore 

involves the implementation of policies and 

strategies aimed at preventing new risks, re-

ducing existing hazards and managing residu-

al risks, thereby contributing to strengthening 

resilience and reducing impacts in a long-term 

perspective, configuring as a continuous and 

synergistic process (Toseroni, 2017; UNDRR, 

2022). 

The relevant scientific and technical literature, 

both at European and national level, high-

lights how resilience must be integrated into 

urban risk management strategies, acting on 

multiple levels — physical, environmental, so-

cial, and institutional — and focusing not only 

on the prevention of human losses but also 

on the sustainability of interventions from a 

socio-cultural, environmental, and econom-

ic perspective (D’Alençon et al., 2021). In this 

context, urban and environmental-technolog-

ical design becomes the main tool for imple-

Research framework. The Extended Partnership RETURN and the 
activities of the Spoke TS1 – Urban and Metropolitan Settlements. 
Source: Elaboration by the authors. 
Fig. 1
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menting DRM-oriented strategies, facilitating 

the synthesis of the various dimensions of risk 

into operational and integrated design solu-

tions.

DRM becomes part of a paradigm shift that 

has affected emergency management in re-

cent decades, undergoing a significant evolu-

tion both in concept and in practice, in parallel 

with the evolution in how the scientific and 

political communities have addressed risks 

and disasters management. This process can 

be attributed to three key moments, linked to 

the first three World Conferences on Disaster 

Reduction, which resulted in three strategic 

action documents: the 1994 Yokohama Strat-

egy, the 2005 Hyogo Framework for Action, 

and the 2015 Sendai Framework (Stanganel-

li, 2008; Mal et al., 2018; Rajabi et al., 2022; 

Graveline, 2022; Wen et al., 2023) (Fig. 2):

1.	 Disaster Management (DM) – 1990s – an 

international debate emerged that focused 

mainly on DM, understood as the manage-

ment of emergencies and post-event phas-

es, where the approach was reactive and at-

tention was concentrated on preparedness 

and immediate response to disasters. This 

period coincided with the first World Con-

gress on Disaster Reduction, held in Yoko-

hama in 1994, which represented the first 

moment of global awareness of the need 

to initiate disaster management processes 

worldwide, establishing the foundations for 

a more coordinated disaster management 

system while maintaining an event-cen-

tered approach;

2.	 Risk Management (RM) – 2000s – the fo-

cus shifted to risk management: with the 

Hyogo Framework for Action 2005-2016, 

168 countries gathered in Hyogo for the sec-

ond world conference on disaster reduction, 

drawing up an action document that stated 

the importance of moving beyond an emer-

Evolution and comparison between Disaster Management, 
Risk Management, and Resilience Management and the policy 
frameworks. 
Source: Authors elaboration starting from: Wen, J., et al (2023).
Fig. 2
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gency-based approach and recognizing the 

importance of prevention and reduction of 

existing risks, which became the most im-

portant phases compared to the response 

phase;

3.	 Resilience Management (RM) – since 2010 

– has consolidated a further new paradigm 

shift: the integration of the concept of re-

silience into DRM. In 2011, the third World 

Conference on Disaster Reduction was held 

to formalise a new global framework for the 

development of resilient communities and 

countries, resulting in the Sendai Frame-

work for Disaster Risk Reduction (2015–

2030), a globally recognised strategic docu-

ment. In this perspective, risk management 

is no longer limited to reducing vulnerabil-

ities and preventing disasters but includes 

the ability of systems to adapt, transform, 

and learn over time.

This conceptual transition reflects a paradigm 

shift from a reactive to a transformative, 

proactive and integrated approach (Fig.3), in 

which urban risk management considers the 

entire cycle of critical events and emphasizes 

preparedness and resilience. In this perspec-

tive, the convergence between DRR and CCA 

within DRM allows the implementation of 

design measures that reduce vulnerability, 

increase adaptive capacity, and promote an 

ecological and sustainable transition of urban 

and metropolitan settlements (McCormick et 

al., 2013).

The integration of the temporal dimension 

within DRM therefore enables a more accurate 

assessment of the effectiveness of design 

measures for climate mitigation and adapta-

tion throughout the entire risk management 

cycle, promoting the construction of resilient 

urban settlements capable of responding ef-

fectively to climate impacts and maintaining 

essential functions and services in the short, 

Shift from reactive to transformative approach. 
Source: Elaboration by the authors.
Fig. 3
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medium, and long term perspectives.

Climate adaptation and mitigation measures 

towards a resilient perspective 

The growing complexity of climate risks in 

urban and metropolitan settlements requires 

the definition and adoption of strategies and 

solutions to ensure resilience, sustainability, 

and adaptability in the medium to long term. 

In climate change scenarios, climate proof 

strategies represent an integrated approach 

aimed not only at reducing the direct environ-

mental impacts of climate phenomena, but 

also at mitigating the indirect consequences 

on urban ecosystems and local communities, 

based on a principle of multi-level and mul-

ti-scale integration that aims at actions that 

not only reduce the immediate impacts of dis-

asters, but also determine the conditions for 

a sustainable and regenerative evolution of 

urban settlements.

The impacts on exposed elements and the 

vulnerabilities of systems are characterised 

as site-specific and hazard-specific factors. 

Therefore, design solutions and their effective-

ness assessment must be aimed at defining 

methodologies, procedures, and operational 

tools designed to guide interventions, taking 

into account the complexity of urban settle-

ments and the environmental and socio-eco-

nomic consequences of interventions (Losas-

so, 2017; Tucci, 2021a), through downscaling 

and upscaling approaches (Musco et al., 2016). 

Urban resilience, understood as the ability to 

absorb, adapt and transform facing multiple 

disruptions, must therefore be interpreted 

in relation to a climate-resilient perspective 

that requires efficient strategies and design 

solutions that even consider future scenarios 

by uncertainty and complexity, combining ac-

tions aimed at climate adaptation, mitigation 

and risk reduction (D’Ambrosio et al., 2023b). 

Climate-resilient strategies and solutions are 

more effective if integrated into a dynamic de-

cision-making framework that combines the 

temporal dimension of DRM. In this perspec-

tive, the temporal variable assumes a crucial 

role: if risk is defined by the dynamic interac-

tion between hazard, exposure, vulnerability, 

adaptation and mitigation strategies must 
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necessarily consider the temporal dimension, 

understood not only as the urgency of action 

but also as the articulation of risk manage-

ment phases and cycles (Cardona, 2013), going 

“behind the barriers” spatial and temporal of 

the events (Barroca & Serre, 2013).

The implementation of resilient climate proof 

actions requires effective strategies and ac-

tions across the different temporal and spa-

tial scales of critical events (Serre et al., 2012; 

Sawalha, 2020). In this perspective, the tem-

poral dimension becomes an essential driver in 

urban and building-scale projects,  to make the 

recovery phase more efficient and sustainable, 

in order to understand the most efficient and 

effective measures in the prevention and mit-

igation phases of impactful phenomena from 

a resilient perspective with reference to nat-

ural environmental, natural, or anthropogenic 

hazards (Linkov et al., 2019). This allows us 

to distinguish between rapid response design 

actions, medium-term interventions and long-

term transformation strategies, avoiding the 

risk of maladaptation (Magnan et al., 2016) 

and ensuring the ability of urban communities 

to maintain their adaptive capacity over time.

The integration of resilience into conceptual 

and operational approaches to disaster man-

agement must therefore be characterised by 

systemic and integrated approaches in order 

to enable urban settlements to anticipate, re-

sist and recover from critical events. In order to 

understand and analyse the effectiveness of 

climate proof design measures from a climate 

resilience perspective, it is therefore necessary 

to adopt a model that takes into account the 

temporal dimension of risk and the capacity of 

urban systems to respond, adapt, and trans-

form according to the temporal evolution of 

critical events. In the scientific literature sever-

al studies, such as Barroca & Serre (2013), Link-

ov et al. (2014), and Wen et al. (2023), highlight 

the need for a change in the design paradigm, 

moving from linear and reactive approaches to 

dynamic and cyclical approaches that allow the 

integration of prevention, response, adapta-

tion to potential impacts within a perspective 

of integrated urban resilience. In this scenar-

io, a conceptual and operational framework is 

proposed to integrate the temporal dimension 

into the climate-resilient design of strategies 

and solutions. The framework is structured in 

four phases (Fig. 4):

•	 time T0
 (before the impact event occurs): 

corresponds to the prepare phase and in-

cludes all prevention and preparation strat-

egies and solutions, identifying the role of 

the adopted measures also in a long-term 

perspective;

•	 time T1 (during the impact event): corre-

sponds to the absorb phase, which identi-

fies a system’s ability to withstand dam-

age while maintaining its performance 

unchanged or partially operational, without 

limiting the entire capacity of the system;

•	 time T
2
 (immediately after the impact 

The resilient disaster management cycle. 
Source: Elaboration starting from: Linkov et al. (2014) e Wen, J., et al (2023).
Fig. 4
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event): corresponds to the recover/respond 

phase in which the system’s recovery and 

response capabilities are identified, with 

emergency and rapid response actions 

aimed at minimising damage and restoring 

essential services;

•	 time T
3
 (following the impact event): corre-

sponds to the medium- to long-term adap-

tation phase and represents the system’s 

ability to recover lost functions by re-estab-

lishing a state of equilibrium, transforming 

itself in order to maintain its ability to adapt 

in the long-term perspective.

Linking climate proof strategies and solutions 

to the risk management cycle means  that 

they cannot be reduced to a single phase but 

must constitute an integrated and cyclical ap-

proach in which each action is closely linked to 

the previous and subsequent ones, with a view 

to a multi-temporal and multi-scale approach 

that allows the design of effective climate-re-

silient interventions in the short, medium, and 

long-term scenarios. 

Climate-resilient strategies and solutions to 

heatwaves 

Climate-resilient strategies and solutions are 

effective when integrated into a dynamic de-
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cision-making framework that combines the 

temporal dimension of DRM with design and 

technological solutions, allowing for contin-

uous assessment of the impact of interven-

tions through verification using metrics, pa-

rameters, and indicators, review of operational 

priorities and adaptation of urban policies in 

response to climate change. Adopting this ap-

proach is key to building resilient urban settle-

ments that can ensure quality of life, sustain-

ability and safety. 

Among the critical events that are becoming 

increasingly significant on a national and Eu-

ropean scale, heatwaves are one of the most 

impactful phenomena, with particularly sig-

nificant effects especially in densely urban-

ised contexts characterised by high population 

density and intensive anthropisation, that are 

vulnerable to extreme temperature changes 

(Spano et al., 2020; Naheed & Eslamian, 2022). 

In recent decades, international studies have 

highlighted a significant increase in the fre-

quency, duration, and intensity of such events, 

with direct consequences for public health, 

energy consumption and urban functionali-

ty. Managing these phenomena requires the 

implementation of specific climate-resilient 

strategies and solutions that are capable, on 

one hand, of combining prevention, mitiga-

tion, and adaptation, in line with the principles 

of DRM and urban resilience; and, on the other 

hand, of operating on multiple levels through 

a multi-scalar perspective (Tersigni & Leone, 

2018) that considers functional, technical, en-

vironmental, and social critical factors, also 

taking into account local communities (Boeri, 

2020). 

In this scenario, the technological and environ-

mental design of public spaces plays a crucial 

role in increasing urban resilience, capable of 

relating to the various phases of managing im-

pactful events, such as prediction/prevention, 

adaptation to impacts, reduction of vulnera-

bilities, and planning measures for long-term 

risk mitigation (Coaffee, 2008; Losasso, 2018; 

D’Ambrosio et al., 2023a). 

In reference to the conceptual and operation-

al framework proposed for the analysis of cli-

mate-resilient design strategies and solutions 

from a resilience perspective, an example is 

developed, analysing the main strategies and 

solutions aimed at countering the impacts of 

heatwaves in relation to the four temporal 

phases of hazard occurrence (Fig. 5). 

At Time T0
, before the critical event occurs, all 

preventive and mitigation measures are fo-

cused on improving the physical characteris-

tics of buildings,urban spaces and the prepar-

edness of communities. For example, inter-

ventions on the building envelope are based on 

the use of innovative techniques and materials 

with high thermal capacity, solar shading, re-

flective paints, which contribute to increasing 

comfort conditions by acting on transmittance 

and phase shift indicators. These measures 

are also effective in the medium to long term, 

Examples of strategies, solutions and their effectiveness in relation 
to the four phases of risk management. 
Source: Elaboration by the authors.
Fig. 5
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limiting the need for cooling and the associat-

ed energy consumption, reducing emissions of 

climate-changing agents, thus mitigating the 

causes of rising temperatures. Phase T
0
 also 

includes the development of monitoring and 

early warning systems for extreme events, en-

abling proactive risk management, all popula-

tion training and education activities.

Time T
1
 refers to all actions capable of absorb-

ing climate impacts during a heatwave event, 

corresponding to the immediate response dur-

ing the event; all emergency measures aimed 

at protecting vulnerable groups and immedi-

ately reducing the impact are included. This 

refers to temporary, reversible, rapidly imple-

mentable operational strategies that are flex-

ible and adaptive, including the distribution 

of essential resources and the activation of 

mobile urban cooling systems, accompanied 

by communication and alert actions capable of 

quickly reaching individuals most at risk. The 

measures already planned will also contribute 

to this phase, such as green infrastructure 

and nature-based solutions, including exten-

sive tree planting, green walls and roofs, and 

shading systems. These solutions, integrated 

with existing urban infrastructure, play in fact 

a crucial role in improving urban microclimate, 

also mitigating thermal stress on inhabitants. 

In Time T2
, i.e., the period immediately after 

the heat peak, in addition to the structural 

measures already planned in phases T
1
 and T

2
, 

the efficiency of urban management becomes 

crucial in terms of the coordination capaci-

ty between local authorities, health services, 

public infrastructure, communities, highlight-

ing the role that social and organisational fac-

tors cover in urban resilience.

Finally, at Time T
3
, after the event, the adap-

tation phase aims to consolidate the resilience 

of the urban system through the integration 

of permanent and structural solutions. An ex-

ample is the implementation of climate shel-

ters, physical and social urban infrastructures 

essential for supporting adaptation to ex-

treme weather conditions by offering safe and 

temperate spaces, both indoors and outdoors 

ensuring the prospect of adaptation even in 

the long-term perspective (Amorim-Maia et 

al., 2023).

The implementation of strategies and solu-

tions within an integrated framework guaran-

tees the effectiveness of projects aimed at re-

ducing the impact of heatwaves in urban areas. 

Once the interventions have been identified, 

their effectiveness in relation to the temporal 

phases must then be verified through the use 

of specific performance indices and indicators 

such as the LST (Land Surface Temperature) 

reduction, the UTCI (Universal Thermal Cli-

mate Index), or the NDVI (Normalized Differ-

ence Vegetation Index) to monitor the quanti-

ty and health of green vegetation. These tools 

enable dynamic and continuous monitoring, 

which is essential for proactive adaptation in 

order to design effective interventions in a cli-



225
URBAN AND TERRITORIAL RESILIENCE. URBANISM

 FACING CRISIS

mate-resilient perspective, combining safety, 

well-being, and environmental sustainability, 

integrating physical, ecological, and social di-

mensions and enhancing the temporal dimen-

sion in the risk management cycle. 

Conclusions and research perspectives

Urban settlements resilience requires the in-

troduction of conceptual and operational ap-

proaches aimed at implementing systemic, 

integrated design strategies and solutions 

that combine adaptation, mitigation, and risk 

reduction. The proposed conceptual frame-

work emphasises the temporal dimension of 

risk management, highlighting how it is a crit-

ical variable for assessing the effectiveness in 

climate-resilient design and highlighting the 

need for measures that are effective not only 

in the immediate term but also in the medium 

and long term perspective.

The innovation in defining these strategies 

and solutions lies in their ability to act proac-

tively, anticipating and mitigating risks, en-

abling urban systems to respond resiliently 

during potential climate events, maintaining 

their adaptive capacity in the long-term per-

spective. Considering the risk management 

four-stage cyclical process – preparation, ab-

sorption, recovery/response, adaptation – the 

assessment of design strategies and solutions 

in relation to the temporal dimension is a crit-

ical issue for understanding the evolution of 

the system’s response capacity and adapt-

ability over time, allowing the management of 

the complexity of design alternatives, through 

proactive approaches.

The framework proposal highlights how urban 

resilience cannot be conceived exclusively as a 

static characteristic of settlements and must 

be treated as a dynamic and cyclical process 

that integrates knowledge, design tools, gov-

ernance capabilities. Consequently, resilient 

design strategies and solutions must be evalu-

ated in relation to their effectiveness in reduc-

ing the exposure and vulnerability of exposed 

elements, considering future risk scenarios 

and possible climate developments. This ap-

proach enables not only an effective response 

to extreme events but also increases the adap-

tive capacity of urban systems, promoting the 

transition to more sustainable and resilient 

cities. Furthermore, the temporal perspective 

makes it possible to overcome the dichotomy 

between prevention and response, integrat-

ing short-term interventions with long-term 

strategies and transforming urban resilience 

from a theoretical concept into an operational 

criterion for urban design.

The framework represents a conceptual and 

practical basis for future applications. The 

possible developments of this approach lie in 

the construction of a design decision support 

catalogue that identifies the contribution of 

strategies and technical solutions to increas-

ing resilience regarding the four temporal di-

mensions of risk management and the related 
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indicators/indices for verifying effectiveness, 

with the aim of testing to validate the pro-

posed approach.
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