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(1) Abstract. 

This Case Study contains two sections: scientific reviews of resilience and a Case Study of public 

places for building urban resilience in Volos (Greece).  

Section 1 provides an overview of different concepts, qualities and approaches to resilience and its 

integration with sustainability targets. It argues that public places can be considered as useful tools for 

risk mitigation, emergency response, recovery and adaptation if they have social, economic and 

environmental capacities. Strengthening social capacity of public spaces and building place capital 

through inclusive practices contribute to their resilience to face climate and social risks. During an 

emergency time, public spaces are mainly used as places for shelter, gathering and distribution of 

services, goods and information. In cases of social crises public spaces shape the relationship 

between local community and affected social groups.  

Section 2 is a Case Study of public places in Volos. It is based on the framework provided in section 1 

and it argues that there is a deficiency of risk mitigation and emergency response practices in Volos, 

and low capacity to adapt to different anticipated and unexpected risks. Xenokratis Plan is the only 

existing risk mitigation and emergency framework for Volos. It facilitates partial resilience of the city, 

focusing mainly on administrative procedures for evacuation during earthquakes. Xenokratis does not 

have spatial dimensions expressed in maps etc., apart of a list of roads and open spaces to be used. A 

Preliminary Hazard Risk Assessment for Volos was conducted and other risks, not covered by 

Xenocratis, were identified the most important of which, being floods. An analytical Plan of Volos was 

then drawned, showing the distribution of public places for evacuation, proposed in Xenocratis, and 

their vulnerability if case of floods. Public spaces in Volos were visited and inspected. During the site 

visits it was noted that there are public spaces available, which are able to contribute to city resilience, 

and are not mentioned in Xenokratis. A typology of public spaces for resilience is proposed, with their 

images, locations and condition. These public spaces should be also considered in Xenocratis Plan for 

gathering and evacuation.  

This Case Study argues that the majority of public places in Volos do not support different city needs. 

They fail to deliver the sustainable qualities of resilience, including reflectiveness, integration, 

robustness, resourcefulness and flexibility to deal with multiple threats facing the city. There is poor 

diversity, uneven distribution and a low provision of public open spaces in Volos in particular in 

periphery. The high density of buildings, in relation to the relative lack of open spaces is the 

characteristic of the recent urban fabric of Volos. Social role of the public places in Volos in risk 

mitigation, risk management and adaptation in Volos is also undervalued. There are no community 

events and social groups associated with public places in place in Volos. In this section, a strategy to 
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reinforce the resilience of public places in Volos is proposed. It is argued that in order to increase an 

adaptive capacity of Volos to mitigate all risks, selection of public places for evacuation should be 

based on building ratio of the area, available space, accessibility and connectivity to the main collector 

roads. 

As a main point, the Case Study proposes that digital inclusion can reinforce the resilience of public 

places in Volos. They can facilitate coordination, management, implementation and dissimilation of 

Xenokratis plan. In particular digital platforms based on Blockchain technologies have a potential to 

provide the resilient alternative to the standard IT systems, facilitating a decentralized and more 

reliable infrastructure for the city during, before and after crisis for collecting, storing and sharing 

information, emergency communication and tracking. Blockchain can be also useful for improving 

social aspect of public spaces by facilitation trust-based and autonomous interactions for public 

participation, decentralized governance, controlled by local communities.  

(2) Purpose of the STSM 

This is a Case Study of contribution of public places for building resilience in Volos. This study aims: 

• To provide reviews of different concepts, qualities and approaches to resilience and its

integration with sustainability targets.

• To investigate risk mitigation and emergency response practices in urban environment in

Volos (Xenokratis Plan), conduct a preliminary risk assessment and assess a capacity of public

places in Volos to adapt to different anticipated and unexpected risks.

• To identify physical and social resilience credentials of the public places in Volos, and to

propose measures to increase their adaptive capacity.

• To propose a strategy to reinforce a resilience of public places in Volos.

• To investigate the contribution of digital tools to overcome challenges of resilience of public

spaces. In particular the study investigates digital platforms based on Blockchain technologies

and their potential to provide the resilient alternative to the standard IT systems, facilitating a

decentralized and more reliable infrastructure of the city during, before and after crisis.
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(3) Description of the work carried out during the STSM. 

3.1 Scientific reviews of resilience. 	

3.1.1	Defining	resilience. 

Different approaches to resilience have been widely discussed in academic and policy 

literature in recent years. They are characterized by short term (reactive) engineering 

resilience and long term (preventive) ecological resilience (Folke and Gunderson 2010; 

Linkov et al. 2014).  

Engineering resilience, is a “bounce-back” system, which is aiming to return to its pre-disaster state as 

quickly as possible and operating within one stable regime (Manyena et al.2008; Vale 2014).  Davoudi 

(2014) argues that focusing on “the goal of quickly returning to a state of equilibrium after a sudden 

external shock”, long-term stresses are not considered. This approach leads to higher levels of 

vulnerability in the long-term and failure to deal with urban sustainable targets (Sanchez at al. 2017).  

Ecological resilience is a “lasting form of resilience” having an ability to adapt to adverse events, 

which allows for a change from one stable state to another (e.g socio-ecological systems, information 

and energy networks) (Angeon and Bates 2014; Folke and Gunderson 2010; Redman, 2014). It based 

on three aspects: being able to absorb disturbances while remaining within an acceptable state and 

having a capacity to self-organise; to learn and adapt (Folke et al.2002).  

Ecological resilience is also called socio ecological resilience, built-in resilience, and recently 

evolutionary reslience (Marchese et al. 2018).  Built-in resilience also focuses on “a quality of a built 

environment’s capability (in physical, institutional, economic and social terms) to keep adapting to 

existing and emergent threats” (Bosher 2014). Evolutionary resilience is looking at recovery after the 

crisis as an opportunity to improve and re-build the city. It presents resilience as a continually changing 

process. (Leichenko 2011). Sustainable or enduring resilience expands the concept of socio-ecological 

resilience and includes integration of technologica, social and ecological networks, and short, medium 

and long-term mitigation of crisis (Sanchez et al. 2016). It associated with long-term cohesive 

approach, including all parties involved to the strategy development and implementation, and 

consideration of different stresses.  

Arup and Rockefeller foundation proposed a definition of urban resilience as “the capacity of 

individuals, communities, institutions, businesses, and systems within a city to survive, adapt, and 

grow no matter what kinds of chronic stresses and acute shocks they experience” (ARUP 2016; 100 

Resilient Cities 2017).  Furthermore, several researches consider urban environment as a complex, able 
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to self-organized and learning system in constant change, moving forward from a disturbance and they 

argue that urban transformation is the key feature of urban resilience (Davoudi et al. 2013; Marchese et 

al. 201; Meerow at al. 2016; Pickett et al. 2014; Simmie & Martin 2010).  

Social-ecological resilience is closely related to the capacity of communities to a collective response to 

disturbance. Community resilience is fundamental to mitigating loss and damage from disasters. A 

resilient community increases “the resilience dividend” and contributes to the creation of “place 

capital” (Jacobs 2015).  

UK government considers community resilience as collective actions of individuals, communities and 

businesses to prepare, respond, recover and adapt to disruptive challenges and risks. It defined 

community resilience as “communities and individuals harnessing local resources and expertise to help 

themselves in an emergency, in a way that complements the response of the emergency services” 

(Cabinet Office 2016 A).  

In this essay the definition of urban resilience by Meerow at al. (2016) is adopted, where urban 

resilience refers to “the ability of an urban system and all its constituent socio-ecological and socio-

technical networks across temporal and spatial scales, to maintain or rapidly return to desired functions 

in the face of a disturbance, to adapt to change, and to quickly transform systems that limit current or 

future adaptive capacity” . In this definition urban resilience is described as a sustainable process, 

having capacities for positive change and thus, an ability to move forward and improve in response to 

stresses. 

Urban resilience comprises phases, which include preparation, emergency response, recovery, 

reconstruction and adaptation.  Preparation includes risk mitigation, emergency and disaster planning, 

and recovery planning. Supply chains are essential to recovery planning, which should aim to revitalize 

(improve welfare, built facilities, amenities, local economy) the local area making it safer against 

future disasters (Alexander 2015). Short-term recovery focuses on the immediate tasks (e.g. securing 

the impact area, housing victims, ets.). Long-term reconstruction deals with psychological, 

demographic, economic, and political impacts of disaster. Disaster recovery is a social process aiming 

to restore normal community activities (Alexander 2015). It is achieved when communities are 

engaged in all phases of resilience (Lindell 2017). Recovery planning ensures that the disaster 

assessment, short-term recovery, and long-term reconstruction are coordinated, and resources are 

provided.  
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3.1.2 Integrating resilience and sustainable development. 

In recent years there have been many discussions on the relationship of sustainability and resilience.  

Three frameworks describing the relationship between sustainability and resilience were found in 

literature: (1) resilience as a component of sustainability, (2) sustainability as a component of 

resilience, and (3) resilience and sustainability as separate objectives (Marchese et al. 2018).  

Marchese et al (2018) points that Framework 1 implies that sustainability is a more general and 

comprehensive goal and it includes the concept of resilience.  

The primary objective of sustainability is to create desirable conditions for future generations 

(Meacham 2016). Less sustainable components are more likely to fail during a disturbance. 

Sustainability is presented as a combination of environmental, social, and economic indicators, which 

should be maintained during and after a disturbance, with integrated resilience included at each level 

(Neumayer 2001). 

Resilience refers not only to immediate responses to crisis and recovery but considers long-term 

mitigation and adaptation strategies, ability to retain functional and structural controls and ability to 

self-organization to face social, economic and environmental challenges (Mehmood 2016; The 

Resilience Alliance 2002; Ward 2007). Adaptation strategies refer to providing social, economic and 

environmental capacities.  

Sustainability is described as prioritizing desired outcome and resilience as prioritizing processes 

(Bocchini et al. 2014; Park et al. 2013; Redman, 2014). This suggests that increasing the resilience of a 

system makes that system more sustainable but increasing the sustainability of a system does not 

necessarily makes it more resilient. 

Framework 1 is supported by Sustainable Development Goals, accepting that resilience is a component 

of sustainability (UN-DESA 2011). 2030 Agenda for Sustainable Development includes 17 Sustainable 

Development Goals. Goal 11 is “Make cities and human settlements inclusive, safe, resilient and 

sustainable” and defines the individual drivers of the disaster resilience, including social, economic, 

institutional, infrastructure, and community capacities (EU 2017). Framework 2 presents sustainability 

as a contributing factor to resilience. Increasing the sustainability of a system makes that system more 

resilient. The more sustainable system recovers quicker in response to economic, environmental, and 

social disturbances. Framework 3 describes resilience and sustainability as separate objectives, where 

resilience and sustainability are presented as concepts with separate objectives that can complement or 

compete with each other. This can be true if resilience applies to more immediate and short-term scale 

(Lew et al. 2016; Mejia-Giraldo et al. 2012). 
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Sustainable practices in built environment are often operated on an offset basis. Thus, sustainable 

measures in the city are proposed to compensate for its negative features. Resilience to existing and 

emergent threats is successful, if the offset (compensation) method is used on the level of the whole 

city, where different structures, areas and parts are interconnected and compensate for each other when 

challenged by different risks. Thus, diversity and multi-functional characteristics of public spaces and 

city systems provides sustainable resilience. This will contribute to development of social, economic 

and environmental capacities of urban systems and the ability to cope with future shocks and crisis in a 

more effective way. 

3.1.3 Qualities of resilient public spaces. 
The urban resilience approach adopts “a multiple hazards approach”, considering resilience against all 

types of risks. Organizations such as GFDRR (Global Facility for Disaster Risk Reduction), UNISDR 

(United Nations Office for Disaster Risk Reduction) and UN-HABITAT (United Nations Human 

Settlements Program) and related academic research proposed a number of methodological frameworks 

to assess qualities of urban resilience. They aimed to facilitate an integrated approach to resilience, 

provide a balance between resilience, and adapt to new requirements and sustainability (Bosher 2014; 

GFDRR  2012; Fatigusoa at al. 2017; Meerow at al. 2016; UNIDSR 2012, UNIDSR 2017).  

An overview of different frameworks to access qualities of urban resilience is presented in a Table 1. It 

provides an overview of resilient qualities of urban spaces to overcome its vulnerabilities. 
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Table 1. Overview of qualities of urban resilience.  

ARUP 2016	 Mehmood 
et al. 
2016	

Davoudi et 
al. 2013	

Suárez at al. 
2016	

Jones & 
Mean 
2010	

UNIDSR 2017	 UK Cabinet 
Office 2016B  	

Reflectiveness	 Capacity 
for 
learning	

Preparedness 
(capacity for 
learning)	

-	 Learn	 Identify, Understand Risk 
Scenarios	

-	

Inclusiveness 
Integration	

-	 -	 Social cohesion	 -	 Institutional capacity  
Societal capacity 
Organisation 
Coordination	

-	

Robustness	 Robust	 Persistence 
(Robust)	

Tightness of 
feedbacks (quick 
response to 
shock)	

-	 Organisation 
Coordination 
Strengthen financial, 
institutional and societal 
capacity.	

Resistance 
Reliability	

Redundancy 
Resourcefulness	

Ability to 
innovate	

Adaptability	 Innovation 
Social cohesion 
Diversity	

Adapt 	 Strengthen financial, 
institutional and societal 
capacity. 
Urban Development and 
Design, 
Safeguard Natural 
Buffers, 
Increase Infrastructure 
Resilience	

Redundancy 
Reliability	

Flexibility	 Adapta-
bility 	

Adaptability 
Transforma-
bility 
(Innovation)	

Modularity 
Diversity	

Ability to 
self-
organi-
sation	

Organisation and 
coordination  	

Response 
Recovery	

 

The overview shows that scholars used different but interconnected qualities to describe urban 

resilience (Vale 2014). Different scholars described the resilient qualities by different words, which can 

be synonyms, or they can be grouped in one type. For example, redundancy means “the duplication of 

critical components or functions of a system”, which is resourcefulness (Wikipedia 2018). Flexibility 

includes the ability to adopt alternative strategies for recovery, modularity (the ability of components 

to link together), diversity (ability to switch between different regimes), variety and transformability. 

Inclusiveness and integration relates to the good governance, institutional and societal capacity, social 

cohesion, effective leadership, and public engagement to create a sense of shared ownership.  

Reflectiveness involves preparedness, ability to assess past experiences and to predict possible 

transformations. 

Robust design can imply organization, coordination, and financial, institutional and societal capacity, 

persistence and quick response to shocks.  Integration and inclusiveness promote cooperation among 
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all stakeholders including social networks, community, individuals, government and businesses. It 

involves social cohesion and increases the capacity of people to respond collectively to a disturbance. 

Redundancy and resourcefulness is a spare capacity to accommodate disruption. It can comprise 

diversity and it is connected with innovation, collective learning and experimentation allowing creating 

new ways to respond to changes. 

In this study we adopt ARUP (2016) vision of qualities of resilience in built environment, 

incorporating reflectiveness, integration, robustness, resourcefulness and flexibility. These qualities 

provide a sustainable design capacity for the public spaces to deal with multiple threats facing our built 

environment. 

3.1.4 Development of a framework to assess urban resilience. 
Meerow at al. (2016) argue that the “adaptive capacity of urban system should be built though priority 

sectors”, based on regular risk assessments. World Bank in 2012 proposed a framework for carrying 

out urban risk assessment to strengthen cities resilience (Dickson at al. 2012). It includes a hazard 

impact assessment, an institutional assessment, and a socioeconomic assessment. Hazards are related to 

climate change and include biological, geophysical, meteorological, hydrological and climatological 

hazards. Risks associated with people are not included in the World Bank framework. 

UK government proposes to conduct National Risk Assessment by sector (energy, food, transport, 

water, government, etc.) and to have strategies to mitigate the relevant to the specific sector risks 

(Cabinet Office 2016B). All risks approach is used including a disruption to energy and fuel as well as 

damage to infrastructure, cyber-attacks, terrorism, industrial actions, impacts of climate change and 

severe weather, impacts of space weather on transport control, navigation and communication systems 

and various technical failures. Contingency plans by sector comprise compatible communications, 

coordination of all partners involved, high quality emergency response and recovery plans, training and 

exercising and shared understanding of operational procedures.  

ARUP (2016) proposed strengthening city’s resilience by sector, based on the capacity of the city to 

enable its users to meet their basic needs. It is city organization (economy & society), people (health & 

wellbeing), places (infrastructure & environment), knowledge (leadership & strategy).  It is noted that 

this approach includes a combination of sustainability indicators (environmental, social, and 

economic), which should be maintained during and after a disturbance, with integrated resilience in at 

each level including public spaces.  

The existing strategies for urban resilience focus on specific priority sectors, where specific types of 

resilience are prioritized, deciding on short-term disruptions or long-term sustainable targets. For 

example, New York City Climate Change Adaptation Task Force proposes a priority risk approach to 
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climate change and uses Flexible Adaptation Pathways to address the anticipated risks, which will 

compensate for the uncertainty of climate impacts (NYCPCC 2010). The resilient plan of Athens 

proposes sustainable strategy for adaptation and future development including open city governance, 

green city, proactive (survival skills through communication and planning) and vibrant (promoting 

well-being, creativity, entrepreneurship) city and a new, inclusive, and exciting identity. 

It appears that sector approach to resilience, prioritizing risks and long or short-term resilience targets 

are the main approaches to resilience of urban systems. 

3.1.5 Contribution of public places to urban resilience. 

Thoughtfully designed public spaces should be given a resilient quality including reflectiveness, 

integration, robustness, resourcefulness and flexibility (ARUP 2014). These qualities provide public 

spaces with adaptation capacities, which minimize risks of exposure and encourage sustainable 

changes. These adaptation capacities offer social (community resilience), economic (e.g. encouraging 

local economy), environmental (e.g. reduce urban heat effect, provide water storage and carbon 

absorption) and personal health benefits (CABE 2017; Kabisch at al. 2017, Ozel and Mecca 2014).  

It is notable that public open spaces contribute to all levels of urban resilience by strengthening social 

capacity of existing and new communities and building place capital through inclusive practices and 

collective creativity. The inclusive practices include collaboration of uses, empowerment of 

community, co-creation, interactivity, connectivity, equality, accessibility, efficiency, convenience and 

flexibility (Design Council 2017).  Collective creativity provides people an equal opportunity to 

engage in the decision making, where everyone can be creative and contribute to the place making.  

Integration of resources during place making improves the adaptability and flexibility of the 

community. Inclusive strategies for engaging hard-to-reach stakeholders established new partnerships 

for carrying out collaborative work. It strengthens community resilience and encourages communities 

to response together to disturbances (Jacobs 2015). It also promotes integration in local societies, social 

cohesion, knowledge exchange, cultural tolerance and can reduce social instability during crisis. Thus, 

public places can be considered as tools for social adaptation before, during, and after crisis.  

Public spaces are important tools for strengthening existing community resilience and solving new 

social cohesion issues during and after crisis. In the cases of social crises, as the recent refugee crisis, 

which has a serious impact in European societies and cities, hosting large numbers of refugees creates 

new opportunities and challenges for existing communities and refugees themselves. The impact on 

social, urban, and environmental services can be significant because a flow of refugees “increases 

demand, while supply may take time to adjust” (World Bank 2017). The impact of the new arrivals 

largely reflects economic and social issues that host communities were facing before refugee crisis. For 
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example, poverty reduction among the hosts themselves has been an objective in its own, before the 

arrival of refugees, which became much more complex after their arrival. Thus, a flow of refugees can 

increase existing problems and create new tensions between host communities and the newly arrived. 

Futhermore, newly arrived social groups bring their own cultures and behaviour into the existing 

communities, which existing communities find hard to accept. Public spaces can function as a medium 

for reshaping the relationship between local community and refugees through co-creation, planning, 

and cooperation in hosted activities. They contribute, thus, in creating an accepting environment for the 

refugees, reduce their vulnerability, mitigate their impacts on host communities and facilitate 

integration in host communities.  

In order to function well during both emergency and non-emergency times, public open spaces should 

be part of everyday city life (Allan and Bryant 2010).  The elements of flexible design provide public 

spaces with a variety of urban functions (Franck and Stevens 2013).  

During the emergency time public spaces can provide an actual space for evacuation and are mainly 

used as places for gathering and distribution of goods and services. They accommodate basic 

emergency services and utilities, such as first aids, fresh water, electricity and communication. They 

also can be used to build temporary shelters and camps. Different open spaces have different 

capabilities in emergency response and provide different functions. They compensate for each other 

when challenged by different risks. For example, small and medium open public spaces in high density 

areas provide a secondary support for evacuation and recovery assistance (Dionísio, Ota and De Souza 

2012). These spaces have a high level of community sense of belonging and thus, a social preparedness 

capability. 

Different functions of these public spaces and their integrated network provide diversity to the city 

fabric (Fuentes and Tastes 2015; Jayakody at al. 2016; Rogers and Sukolratanametee 2009). This 

diversity makes the resilience of a city.  

3.1.6 Contribution of digital tools to building resilience of public places.  

Digital technologies are able to facilitate resilience in public places by building place capital, 

supporting collaborative and inclusiveness practices, contributing to their equality and accessibility and 

providing different types of assistance (Table 2).  They can be used to improve collaboration and 

dialog during place making and assist in allowing people to share decision making powers.  

Digital tools can support public debates, exchanging views, interpreting urban information, and 

enabling participants to express their creativity. They provide convenience and flexibility to place 

making and can be designed for a specific purpose, and at the same time respecting people privacy. 
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They can assist in personalizing public spaces through users’ maps, photos, experiences, etc. which 

give people feeling of personal belonging (Iaconesi and Persico 2013). They are suitable for all age 

groups and provide different forms of outreach to all. 

Digital tools are useful in all tasks that require scale, efficiency, speed, interactivity, and connectivity 

(Bhalla 2016). They provide more robust data collection and its analysis, categorization, redistribution 

of information, and acquiring new skills. They can assist in overcoming distances, creating boundaries 

and memory. Online dialogues are less costly, quicker and easier to arrange, and can involve a much 

larger number of stakeholders and citizens (Viegas, Wattenberg, van Ham, Kriss and McKeon 2007). 
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Table 2. Contribution of digital tools to building resilience of public places. 

Dimensions of 
Urban Resilience	

Contribution of Public Places to urban 
resilience	

Digital tools facilitating	

Risks mitigation 
Preparedness  
	

• Building Social capacity by creation of 
place capital  

• Good design capacity (inclusiveness, 
diversity of functions, flexibility, capacity 
to self-organise) through co-creation and 
community engagement 

• Provide access to essential services and 
opportunities. 

• Building Environmental capacity (water 
management, biodiversity, carbon 
absorption, heat effect reduction, 
environmental health) 

• Building Economic capacity (self-
organisation, strengthening local economy) 

	

Collaborative and inclusive practices: 
• Dialogue 
• Data collection 
• Storing and access to information 
• Sharing knowledge,  
• Community mapping 
• Co creation practices 
• Navigation 
• Modelling & prototyping, visualization 

& discussions, personalizing places 
(e.g. annotating places) 

• Site specific experiences 
• Events 
• Questionnaires & direct data-

feedback from users 
• Showcase of results 

2. Risk mitigation plans:  
• Data collection 
• Storing and access to information 
• Coordination 
• Communication  

• Management 

• Testing, Digital modelling.  
• Analysis  
•  Budgets  
• Dissimilation 

• Training 

• Updating  

5. Warning system	

Emergency 
response 	

• Gathering  
• Evacuation  
• Distribution of goods  
• Recovery assistance  
• Sheltering  
 
 
 
 
 
 
 
 
• Facilitating community resilience, social 

cohesion and social integration 

• Support of Emergency planning and 
Disaster management 

• Coordination and resource management 
• Data collection. 
• Emergency communication  
• Sharing information  
• Warning systems 
• Monitoring 
• Digital infrastructure. Wi-Fi hot spots 
• Crowd sourcing 
• Facilitation of the extension of 

emergency plan into the crisis phase, and 
adapting it to rapidly changing needs,  

• Collaborative and inclusive practices of 
dealing with disasters 
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Recovery 
reconstruction 
absorb disturbances	

• Social recovery 
• Strengthening community resilience  
• Community redevelopment to improve 

health and social well-being 

• Collaborative and inclusive practices  

Adapt to change	 • Creation of place capital through 
collaborative and inclusive practices 

• Good design provision (inclusiveness, 
diversity of functions, flexibility, capacity 
to self-organize, inclusiveness) through co-
creation and community engagement 

• Collaborative and inclusive practices  

Community 
resilience	

• Collaborative practices  
• Inclusiveness 
• Social cohesion 
• Resolve social issues in host communities 
• Facilitate integration of refugees in host 

community 

• Collaborative and inclusive practices 

 

Digital tools can be used for coordination, communication and management of risk mitigation plans, 

emergency planning and disaster management. They provide efficient ways of data collection and 

storage, analysis, dissimilation, warning systems and updating of data. They can provide probabilistic 

risk assessment software for identifying vulnerable areas, open source city management platforms, 

models for losses from future events, etc.   

Digital tools can be used for crowd sourcing and emergency communication during crisis. They can 

facilitate an extension of emergency plan into the crisis phase and adapting it to rapidly changing 

needs.  

However, IT systems can be also compromised during crisis leading to exclusion from 

communications and lack of ICT access. “Internet of things” can be compromised by cyber disaster -

for example the cyber attack on the internet routing company Dyn in October 2016 stalled internet 

traffic across US. Other issues, such as unaffordable costs, lack of awareness and trust to go online, 

luck of digital skills and communications literacy, can lead to “digital divide” (Sinclair at al. 2007). 

Therefore, there is a need to improve the internet connected devices in security, reliability and 

resilience of IT systems itself and the relatively new Blockchain technology might provide an answer 

(The Conversation 2018). 

Blockchain technology has a potential to provide the resilient alternative to the standard IT systems. 

Blockchain first emerged as a “distributed database of records or public ledger of all transactions or 

digital events that have been executed and shared among participating parties known as a distributed 

ledger technology, that enables the transfer and verification of virtually any digitized document, 

whether a currency or any other non-monetary asset without the need of a centralized authority” 
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(Crosby at al. 2015). The information is sequentially grouped into blocks shared across multiple 

computers or nodes that are part of a community or system, where each block is chained to the 

previous block and recorded across a network (Hall 2018). Blockchain can simplify the management of 

information, provide a reliable, accurate and transparent protection of data, build a decentralized 

network, it is irreversible, and cannot be altered (Kukeshova 2017; Tucker 2018).  

It is noted that much more work is needed across a whole range of Blockchain issues, including speed, 

confidentiality, data protections, developing common protocols, and establishing regulatory and legal 

norms, as standards for Blockchain technologies (Barber 2016; Cheng at al. 2017). The amount of 

information which can be processed is currently limited. Detailed studies are required to provide a 

good balance between confidentiality and transparency. 

Blockchain technology platforms can be used in any project which requires verification and security. It 

provides independent and decentralized infrastructure for collecting, storing and sharing information 

across a network, administration of major databases, communication, tracking and protecting digital 

records, certification and fraud prevention and managing cross-cutting platforms that connects different 

services, adding greater transparency and security to all processes (Table 3).  Blockchains are used in 

establishing trust-based and autonomous interactions, decentralized governance and peer-to-peer 

collaboration, controlled by the same people who are creating the value (The Conversation 2016 2017). 

Each Blockchain post must be accompanied by a digital signature, and can never be changed or 

deleted. All the verification is done by the system itself, and there is no need for a trusted central 

authority. 
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Table 3. Overview of contribution of Blockchain technology to different projects and industries. 

Project/ Industry	 Features that are facilitated by Blockchain technology	

U.N. World Food Programme (WFP) 
(Ardittis 2018 Becchi 2017, Exsucoin 
2017).	

• Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in 

real-time. 
• Administration of major databases (missing migrants, type of support) 
• International aid registration 
• Fraud prevention.  
• Creating asylum identity 
• Facilitate transactions in cryptocurrency in the refugee camp 

Kodak (Kodak 2017)	 • Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Administration of databases 
• Track and protect digital intellectual property 
• Database of roof of ownership and monitor the web for infringement. 
• Easy payment system for infringers to legitimise their use of 

photographs 

World Wildlife Fund (WWF) (WWF 
2018).	

• Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Administration of major databases. 
• Track the journey of tuna from “bait to plate”.    

Pharmaceutical industry (Benchoufi 
at al. 2018). 	

• Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Insuring authenticity and traceability of patient consent. 
• Enabling clinical research stakeholder to share consent and re-consent 

in real-time.  
• Notification of the to renew their consent, allowing them to be 

informed of the evolution on the trial. 

Engerati (Energy company) Engerati 
(2016).	

• Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Storing energy generation certificates that are created by tamper-proof 

meters attached to solar panels.  
• Trade energy with community. 
• Reduce the cost of certification. 
• Eliminate auditing and avoid non-market price controls, so that even a 

small-scale green generator could be included in the system 
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Food Industry (Charlebois 2017).	 • Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Register products. 
• Trace supply chains and products at any given time, which would help 

to reduce food waste. 
• Provide transparency of the food chain at all new level and make it 

more responsive to any food safety disasters. 
• Data-sharing between actors in a food value chain. 
• Control all transactions and information form suppliers 

simultaneously and in real-time. 
• Prevent fraud. 
• Verification and security of transactions. 
• Elimination of middle man and lowering transaction fees. 

Finance 	 • Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Verification and security of transactions. 
• Elimination of middle man and lowering transaction fees. 

Car Industry (BBVA 2017)	 • Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Register products. 
• Transparency, immutability, decentralization. 
• Improve coordination and management.  
• Connecting supplier and logistics companies 
• Manage supply chains. 

Governance (BBVA 2017, Garcia 
2017, Smart Dubai 2016). 	

• Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Processing information. 
• Legal identification. 
• Health registries, digital voting, automated tax payments.  
• Connecting digital identity standard and smart contracts in which 

notaries can certify and validate that a digital identity corresponds to 
real identity. 

Real Estate (Ethereum 2017)	 • Runs smart contracts for secure and efficient transactions without 
intermediation. 
• Applying for and granting loans, increasing transparency in terms of 

ownership and improving the security and the integrity of 
transactions. 
• Crowdfunding  
• Optimize business models and develop new growth models and 

alliances. 
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Smart cities (Junestrand 2017)	 • Collecting, storing and sharing information across a network. 
• Looking at all transactions simultaneously and in real-time. 
• Keeping communications local and fast. 
• Cross-cutting platform that connects the cities’ different services, 

adding greater transparency and security to all processes.  
• Providing a neutral, non-hierarchical, accessible and secure 

information database in environments where there is currently no 
confidence among the actors 
• Provide a model for citizen participation 

 

In the same way Blockchains can facilitate all levels of resilience in public places, providing 

independent and decentralized infrastructure for managing, protecting and administrating information 

across a network, communication, and fraud prevention (Table 4).  

Table 4. Blockchain technology for strengthening resilience in public places.  

  Blockchain technology for resilience:	

Risks mitigation 
Preparedness 	

Social & Institutional 
Capacity	

• Strengthen the local institutional and coordination capacity 
• Build local capacities and participation in disaster management and 

resilience improvement including:  
• Build alliances and networks 
• Community response groups 
• Engage and civil society organizations 
• Ensure the consistence of data and disaster risk information among 

the stakeholders. 
• Identify the specific nature of each vulnerability and map against 

the respective institution. 
• Form a legislative framework for resilience 

 Risk assessments	 • Store data and dissimilate information   

 Financial Capacity 	 • Manage budgets for resilience 

 Support Urban 
Development and 
Design	

• Facilitate urban planning and land-use management  
• Conduct vulnerabilities mapping 
• Conduct urban master plan updates and sectoral strategies 

 Environmental 
Capacity	

• Raise awareness of the impacts of environmental change  
• Management of ecosystems based on risk scenarios assessments. 

Emergency 
response	

Increase Infrastructure 
Resilience	

• Establish sector alliances  
• Update preparedness plans and communicate to all stakeholders.  
• Provide priority services (evacuation, communication, information, 

medical supplies, shelter, ets. during and after disaster. 

Recovery 
Reconstruction	

 • Provide shelter, food, water, communication, addressing 
psychological needs 
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Blockchain technology can be a useful tool to strengthening social capacity (manage local networks), 

institutional capacity (support legislative framework for resilience, including vulnerabilities and aid 

and communications between specific institutions), environmental capacity (strengthen existing 

ecosystem management) and economical capacities (manage budgets). In particular, as it concerns 

public spaces, Blockchains can strengthen local capacities and participation for disaster mitigation 

emergency response and social adaptation by creating models for citizen engagement, supporting 

community response groups, engaging local groups with civil society organizations, and facilitating 

place making. It can ensure the consistency, transparency and protection of data among the 

stakeholders. 

3.2 Case Study of public places for building urban resilience in Volos. 

3.2.1 Background.  

Volos is a coastal port city in Thessaly and the administrative center of the Magnesia region. It has a 

mild Mediterranean climate. The Pelion mountain, with its own microclimate, affects the city's 

weather. Three main rivers (Xerias, Krafsidonas and Anavros) are running to the sea from mount 

Pelion and crossing the city, creating its urban geography. The area of municipality is 385.6 km2. It 

includes 9 municipal unit (Agria, Aisonia, Artemis, Iolkou, Makrinitsa, New Anchialos, Nea Ionia, 

Volos, Portania) about 27.678 km2 each (Figure 1) (City of Volos 2018, Wikipedia 2018). 

Figure 1. Municipality Units of Volos (City of Volos 2018).  

 

The Wikipedia (2018) noted that population of Volos municipality in 2011 was 144,449, with 

municipality density 370/km2. Municipal unit population was 125,248 with municipal unit density 

4,500/km2.  
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The population density of the city varies in different neighborhoods. The city is divided into zones of 

specific building ratios (Appendix 4). Each neighborhood is built with different building ratios. The 

areas of expansion of the city, provided by the Master Plans of 1987 and 2017 (mostly in the periphery 

of Volos) have by law a maximum building ratio of 0.8. The rest of the city has building ratios from 

1.8 to 2.7 with the highest ones are in the city center. Before 1991 city center building ratio was 3.4. In 

1991 it was reduced to 2.7 due to the excessive built development at the central zone of Volos and 

deficiency of public/open spaces.  

Despite of the recorded increase of population, the recent Master Plan of 2017 provides only few 

expansion areas. The population increase is expected to be absorbed by the depletion of building ratio 

in non-central zones, while a military camp is planned to be removed from the city and abandoned 

industries are planned to increasing its expansion capacities.  

In 2001 Volos had 31069 buildings. Most of them were one story (53.6 %) and two stories (28.6%) 

buildings.  There was a small number of three and four-story buildings, subsequently of 9.6% and 7.9% 

(Lalenis 2004). Master Plan of Volos of 2017 indicated that the majority of building stock was built 

between 1919-1960 (39.8 %) and 1961-1980 (35.7%) (Appendix 1). 22% of buildings were under 

construction during the production of the Master Plan, where 0.4% were illegal construction. Only 

0.5% of all buildings were constructed before 1919 and only 1.6% were built between 1981 and 2001. 

The majority of buildings in Volos (71.8%) were made of reinforced concrete due to frequent 

earthquakes with flat roofs (51.7%). The number of brick & block and stone buildings is insignificant, 

subsequently of 19.6% and 6.9% (Master Plan 2017). The majority of building in Volos were 

residences (89.5%) and 10.3% were of mixed use. According to the Master Plan there were many 

abandoned building and  empty plots. 

Findings of this study indicate that a low provision of public open spaces in Volos was traced since 

2004. City Plan of 2004 allocated 3.53% of the area of the city to public spaces and 7.02 m2 of public 

space per resident. The road network was given 22.9% of the area of the city and 45.69 m2 per resident 

(Lalenis 2004). These provisions were adopted in the Master plan of 2017.  Nevertheless, only 62 % of 

them were implemented due to the lack of finance of municipalities and bureaucratic procedures.  

Public spaces in Volos were assessed by public as of medium quality by 49% of respondents, while 

20% of respondents considered the quality of public places as inadequate. People rated unemployment 

and tourism as top priorities for public policies. At the same time, the resilience of urban environment 

as a main priority for urban policies has not been mentioned by respondents. This suggests that the 

resilience plans for Volos were not adequately communicated to the public. 
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Master Plan 2017 (Appendix 1) has set priorities A and B for implementing its decisions subsequently 

by 2020 and 2030. Priority A includes:  

1. Redesign and improvement of use of public places and squares.  

2. Provision of new open spaces and acquisition of appropriate land for them.  

3. Life plus program, developing local plans for climate change mitigation. 

4. Flood management studies.  

5. Cleaning rivers and streams.  

6. Plan for controlling pollution. 

7. Smart city platforms. 

Priority B includes: 

1. Upgrading of risk mitigation plans. 

2. Public works for risk mitigation from rain floods. 

3. Plan for management of water resources. 

4. Infrastructure for IT.  

It is notable that Master plan 2017 priorities are focused on building resilience in Volos.  

3.2.2 Preliminary Hazard Risk Assessment for Volos city.  

Preliminary Hazard Risk Assessment for Volos was carried. Table 5 identifies main risks affecting the 

city, including earthquakes, floods coursed by flash rains and storms, fires, air pollution and drought in 

summer time.  
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Table 5.  Main Hazards in Volos.   

Hazard	 Year	 Details	

Earthquake	 1955 
1980 
12 earthquakes in the past 365 
days	

1955, earthquake ruined the whole city.  
Considered as main hazard for Volos. 
Risk mitigation plans focused on improving 
durability of buildings and changing building codes.  
Xenokratis plan for evacuation. 	

Wind storm 	 July 2016	  

Torrential rain with 
lightening activity 	

Oct 9–11 2006 	 Caused floods	

Flash Floods	 1956 (river Anavros) 
Oct 2006 (river Krafsidonas) 
July 2016 
Regular Floods of river Xerias	

2016, a railroad bridge connecting Volos and Larisa 
collapsed. 	

Drought	 Summer time	 Lagonica, Kalliakouda	

Volcano activity	 Volcano1 Sarakinos,  
Volcano 2 near village 
Microthives	

Not active	

Coastal degradation & 
salt-water intrusion 	

-	 No	

Extreme temperature 	 -	 No	

Fires	 -	 No fires in north Pelion which is close to the city.  
Fires in south Pelion, far from the city. 
Predominant North & East winds.	

Air pollution	 Continues.	 Cement and waste disposal facilities in east part of 
Volos.	

 

The elevation maps of Volos were studied. They show a range of elevations in Volos, starting as low as 

-8 m and rises to almost 1176 m to the east part of Volos towards Pelion (Figure 2). Western part of the 

city is lower that the eastern part with elevations between 2m and 13m. Central part of Volos is rising 

from 13 m. to 24 m. to the East (Figure 3) (Floodmap.net 2018).  
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Figure 2. Elevation map of Volos area, showing a range of elevation in Volos with different colours 

(Floodmap.net 2018).  

  

Figure 3. Elevation map of Volos, showing a range of elevation in Volos with different colours 

(Floodmap.net 2018).  

 

The combination of factors including the geography of Volos, three rivers (Xerias, Krafsidonas and 

Anavros) crossing the city from the north-east to the south-west, climate change associated with 

increased rain falls and poor flood management caused frequent river floods in Volos in the past. In 

1956 it was a big flood of Anavros. After this flood banks of rivers were raised, providing a capacity 

for increased water level. The water collector was built in 1962 to collect an excess of water from 

Anavros. The industrial area, at the mouth of Xerias, is lower that the sea level and have regular floods. 
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There are no residences there and therefore no flood mitigation measures have been proposed. Flood 

maps, predicting increased flooding of Xerias and flood zones in 50 and 100 years were produced by 

Papaioannou at al. (2017) (Appendix 3). It was noted that flooding will be one of the main hazards for 

Volos in future in particular in its central and eastern part. Thus, further flood mitigation plans 

associated with climate change are required. 

There are no big storms or sea floods accrued in Volos in the past. Hook-shaped peninsula, which lies 

between the Aegean Sea and the Pagasetic Gulf protects Volos from the north and east winds and 

costal storms.  

Air pollution from the cement factory and its waste burning facilities, located at the east part of the 

city, is a serious health hazard for local population. 

It is notable that a preliminary Hazard Risk Assessment for Volos identified number of risks, affecting 

the city. They include earthquakes, floods caused by flash rains and storms, fires, air pollution, drought 

in summer time and social risks. Municipality of Volos addresses only earthquakes and considers it as 

the main hazard to the city.   

3.2.3 Xenokratis Plan as the main emergency framework of Municipality of Volos.  

Xenokratis framework is a general emergency framework of Ministry of Internal Affairs of Greece. It 

is produced for a period of two years and is renewed every two years. For Volos Municipality 

Xenokratis Plan it focused on earthquakes and seismic phenomena mainly because of the traumatic 

experience of the earthquake of 1952 and the general perception that earthquakes cannot be predicted 

or prevented. Other existing and potential risks including climate change risks and risks of social 

nature, are not covered by Xenokratis Plan. A recently signed Pack of Majors is the main document, 

dealing with effects of climate change on cities in Greece, and it is still in an initial stage of 

implementation. 

Xenokratis Plan includes characteristics of earthquakes, identifies risk mitigation strategies, emergency 

response and responsible civic and administrative departments. It specifies types of coordination units 

including administrators, technical staff and medical personnel and their actions in case of earthquake, 

and provides emergency response guidance for the municipal system. It emphasizes the importance of 

training of personnel and local population and proposes frequent exercises. 

Xenocratis Plan focuses mainly on administrative procedures and its main points of reference are 

sectors and departments of the administration and the wider public sector. The Plan describes in detail 

hierarchy of departments in risk mitigation and emergency response, levels of their responsibilities and 

provides lists of duties of the Local Government to prepare and execute the Local Xenocratis Plan 
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during and after earthquakes. Technical Services, Health and Social Care Services, Departments of 

Commerce and Administrative Services are the main departments responsible for emergency response. 

The plan also contains lists of duties of the secondary municipal services including Department of 

Planning and Environment, Directorate of Health, Departments of Agriculture, Transportation and 

Communications, Industry and Technology, Veterinary Services, Labour & Training, Archaeology, 

Forestry, Fire Brigades Services, Department of Education, University of Thessaly, and others.  

The main part of Xenocratis Plan contains instructions concerning provision of food, water, means of 

transportation, fuel, temporary shelters, medical supplies, machinery for removing the ruins, provision 

of provender and mash, sanitary provisions and means for communication. Special information is 

provided with emergency telephone numbers and a list of volunteer organizations. 

Xenocratis Plan is particularly weak as it concerns its spatial dimension. There are no evacuation maps 

included in the plan. Instead, a list of open / public spaces and evacuation routes to transfer the 

population away from the city towards Larisa and Pelion is provided, accompanied by a list of vehicles 

to be used for transportation and for the removal of the ruins. 

Xenocratis Plan has not been taken through any public consultation procedure. It exercises a poor top 

down approach to communication of mitigation and emergency response plans to the population. The 

responsible departments fail to provide adequate information and implement training of the local 

population as described in the Plan. Obviously, there is an information, communication and 

implementation gap between responsible authorities and local population.  

Digital technologies as essential tools to facilitate risk mitigation, emergency response and adaptation 

after crisis have not been considered in Xenocratis Plan, apart of general suggestions about the 

significance of unimpeded information flows between all affected and related parties. In this context, 

implementation of the CyberParks concept is particularly useful.  

3.2.4 The role of the public places for risk mitigation, emergency response and adaptation in 

Volos.  

Background information on the role of public spaces for resilience, overviews and frameworks for 

assessing urban resilience are provided in Sections 3.1.3-3.1.5. 

Referring to Xenocratis Plan, public spaces in Volos were considered as the main providers of shelter 

and spaces for gathering during evacuation. An analytical Plan of resilience of Volos (Appendix 2) was 

produced, showing evacuation framework with the predominant features of its built environment and 

provision of basic services. Public places, listed in Xenokratis plan, and flood prediction map 

(Appendix 3) were overplayed on Master Plan of Volos 2017 (Appendix 1). This analytical plan shows 
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distribution of proposed public places for evacuation during earthquakes and their vulnerability in case 

of floods. 

Public spaces, listed in Xenocratis Plan were visited and inspected. It was noted during the site visits 

that there are other public spaces available in Volos, which are able to contribute to city resilience. The 

typology of public spaces for resilience is proposed with their images, locations and condition in 

Appendix 6. The main types of public spaces in Volos include sea promenade, main city squares, 

squares, containing church, squares at the street junctions, small squares adjacent to main streets, 

squares adjacent to public buildings, public parks, play grounds, car parks, bus stations, shared gardens 

of residential buildings, pedestrian streets, promenades along rivers, empty plots and archaeological 

sites. These public spaces should be considered in the Xenocratis Plan for gathering and evacuation. 

Public places in the city center and public places adjacent to the important public buildings (e.g. 

museums) have been maintained well, have some shading and occasionally were used by the local 

community. In particular squares, containing church are frequently visited by locals and tourists and 

have a great potential for improving social life. Most of the public places have water and electricity 

supply. Only some public parks provide facilities for different activities (e.g have benches, kiosks, play 

grounds and sport facilities). They are well maintained and visited by different social groups. Small 

squares, adjacent to main streets, have good greenery for shading but have no benches and they are of 

poor maintenance. 

Central Area has the largest number of public places including sea promenade, different types of 

squares and pedestrian areas. Chiliadou area of Volos has the largest number of small public parks. 

Karla has the largest municipal central park in Volos. Nea Ionia – the poorest area of Volos- has only 

one public place, the square, adjacent to the church and many abandoned empty plots. Other areas have 

very few public places.  

Main challenges associated with the resilience of public spaces in Volos were identifies as follows:  

1. Public places in Volos fail to support different city needs, provide different facilities and 

functions and thus, they have low resilience in respect of risk mitigation and adaptation 

capacities. 

2. There are high densities of buildings, and relative lack of open spaces. There is a poor diversity 

of public places and unequal distribution of public places in the different areas of Volos. The 

periphery of the city, in particular, is lacking public squares. Seafront promenade is considered 

the main location for recreation, and socializing.  
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3. Xenocratis Plan does not provide evacuation maps, showing open / public spaces for 

emergency gathering, access roads to the emergency refuge spaces, or collector roads to 

transfer the population away from the city. It provides only list of spaces and main collector 

roads.  

4. Xenocratis Plan provides a poor public place selection for evacuation. It is based on 

availability of the public spaces. Criteria for selection do not include level of permeability, tree 

canopy, population density, capacity for multiple use, typography, accessibility and 

connectivity with the main evacuation roots. Primary and secondary places for gathering are 

not identified. 

5. Xenocratis Plan fails to provide adequate number of evacuation places in the poorest 

neighbourhoods of Volos (e.g Nea Ionia neighborhood) and in the central area with high 

building ratios. 

6. The nature and extent of possible climate change risks (flooding) and risks of social nature are 

not identified by Xenocratis Plan. Flood zones are not considered in the evacuation plan and 

some places for gathering during earthquake has high risk of being flooded.  

7. There is poor data availability, communication, information and implementation of risk 

mitigation practices. There is no publicity about evacuation plan in Volos. 

8. There is poor maintenance of the small public places. 

9. There are low investments in risk mitigation programmes. 

Social capacity of public places on Volos were examined and interviews with the locals and urban 

planners were conducted. The social role of public places in risk mitigation and risk management is 

undervalued. There are no community events and social groups associated with public places in place 

in Volos. Public activities (musical festival, markets) are hold in the streets of Riga Fereou and P. 

Mela, the square around St Nikolas church and central pedestrian area of Volos.   

3.2.5 The contribution of digital tools to risk mitigation, emergency response and adaptation, 

practiced in public places in Volos. 

The contribution of digital tools to risks mitigation, emergency response and adaptation practiced in 

public places was presented in Table 3. In the case of Volos, digital tools are able to facilitate 

coordination, management and implementation of Xenokratis plan. In particular, open source platforms 

and applications for risk mitigation and evacuation during the crisis can bridge the information gap and 

inform citizens about the available facilities in the city. Digital tools can also strengthen social 
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adaptation capacity of public spaces and facilitate collaboration and dialog of communities during 

place making.  

Overview of contribution of Blochchain technology to different projects and industries is presented in 

Section 1 of the current study. Table 4 suggests that Blockchain technologies can be a useful tool for 

strengthening resilience of public places in Volos. Blockchains can provide an alternative, 

decentralised and more reliable infrastructure for the city during, before and after crisis for collecting, 

storing and sharing information, emergency communication and tracking. They can support platforms 

that connect emergency services. Blockchains can be used for improving social capacity of public 

spaces by facilitation trust-based and autonomous interactions for public participation, decentralised 

governance, controlled by local communities.  

Blockchain contribution to strengthening resilience of public places require further investigation, 

which is inevitably beyond the limits of an STSM. In particular the facilitation of transparency, ability 

to manage cross cutting services, security and decentralised operation of Blockchain and its advantages 

over the traditional IT technology require further research. 

(4) Description of the main results obtained. 

4. 1 Conclusions: 

4.1.1 Section 1 provides an overview of different concepts, qualities and approaches to resilience and 

its integration with sustainability targets. The study proposes that resilience to existing and emergent 

threats is successful, if the offset method is used on the level of the whole city, where different 

structures, areas and parts are interconnected and compensate for each other when challenged by 

different risks. Therefore, diversity and multi-functional characteristics of public spaces and city 

systems provide sustainable resilience. 

The study proposes that public places can be considered as useful tools for risk mitigation, emergency 

response, recovery, adaptation and reconstruction before, during and after crisis if they have 

social, economic and environmental capacities. In particular strengthening social capacity of public 

spaces and building place capital through inclusive practices and collective creativity contribute to 

resilience of the public places in the face of both climate risks and social risks. During the emergency 

time public spaces provide an actual space for evacuation and are mainly used as places for 

shelter, gathering and distribution of services, goods and information. In cases of social crises public 

spaces shape the relationship between the local community and the affected social groups and 

contribute to creating an accepting environment for the victims of crisis (new comers), reducing their 
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vulnerability, mitigating their impacts on host communities and facilitating integration in host 

communities. 

This study proposes that digital technologies are able to facilitate resilience in public places by 

building place capital, supporting collaborative and inclusiveness practices, contributing to their 

equality and accessibility and providing different types of assistance. Digital tools are useful in all 

tasks that require scale, efficiency, speed, interactivity and connectivity. They are able to facilitate 

coordination, communication and management of risk mitigation plans, emergency planning and 

disaster management. 

The current study proposes that Blockchain technology have a potential to provide the resilient 

alternative to the standard IT systems, facilitating all levels of resilience in public places, providing 

independent and decentralized infrastructure for managing, protecting and administrating information 

across a network, communication, and fraud prevention. It can be a useful tool to strengthening social 

capacity (manage local networks), institutional capacity (support legislative framework for resilience, 

including vulnerabilities and aid and communications between specific institutions), environmental 

capacity (strengthen existing ecosystem management) and economical capacities (manage budgets).  

4.1.2 Section 2 is a case study of resilient capacities of public places in Volos. The study argues that 

there is a deficiency of risk mitigation and emergency response practices in Volos and low capacity to 

adapt to different anticipated and unexpected risks.  

Geography, climate and urban infrastructure of Volos were studied by exploring the City Plan 2004, 

Master plan 2017 and by collecting city statistics. Master plan 2017 priorities are focused on building 

resilience in Volos and its priorities coincide with the conclusions of the current study.  

All risk approach to resilience has not been delivered in city policies. Municipality of Volos identified 

earthquakes as a major hazard to the city. Current case study conducted a Preliminary Hazard Risk 

Assessment for Volos, and other risks, affecting the city were identified. They include floods, caused 

by flash rains and storms, fires, air pollution, drought in summer time and social risks. In particular 

Volos has a history of frequent river floods, caused by a combination of factors, including geography 

of Volos, three rivers crossing the city from the north east to the southwest, climate change associated 

with increased rain falls, and poor flood management. 

Xenokratis Plan is the only existing risk mitigation and emergency framework for Volos. It facilitates 

partial resilience of the city, proposing the evacuation plan during earthquakes and focusing mainly on 

administrative procedures for risk mitigation and emergency response. The nature and extent of 

possible climate change risks and risks of social nature have not been identified by Xenocratis Plan. 
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Flood zones are not considered in the evacuation plan and some places for gathering during earthquake 

have high risk of being flooded.  

Xenocratis Plan does not have a spatial dimension and contains only a list of public spaces for 

evacuation and main collector roads. It fails to provide adequate number of evacuation places in the 

poorest neighbourhoods of Volos (e.g Nea Ionia neighbourhood) and in the central area with high 

building ratios. 

Xenokratis Plan and risk mitigation plans of the municipality for building resilience of the city are not 

communicated to the public. It exercises a poor top down approach to communication of mitigation 

and emergency response plans to the public. 

The high density of buildings, in relation to the relative lack of open spaces is the characteristic of the 

recent urban fabric of the city. Despite of the recorded increase of population, the recent Master Plan of 

2017 provides only few expansion areas and prioritizes a provision of new open spaces by acquiring 

lands, with questionable efficiency in means for it. 

There is a poor diversity and uneven distribution of public places in Volos. Xenocratis Plan considers 

public spaces in Volos as main providers of shelter and space for gathering during evacuation. 

Analytical Plan of resilience of Volos (Appendix 2) was produced, showing distribution of proposed 

public places for evacuation during earthquakes and their vulnerability in case of floods, with the 

predominant features of its built environment. Public places listed in Xenokratis plan and flood 

prediction map (Appendix 3) were overlaid on Master Plan of Volos 2017 (Appendix 1).  

The selection of public spaces for evacuation in Xenokratis plan is based on its availability. Some of 

them do not have a good accessibility and connectivity to the main collector roads. In practice the 

selection of public places for evacuation should be based on building ratio of the area, available space, 

accessibility and connectivity to the main collector roads. Xenokratis plan have not identified primary 

and secondary places for gathering. In particular there are many abandoned sites in Volos, which 

should be cleared of rubbish and considered as secondary gathering places in case of crisis. They can 

increase an adaptive capacity of Volos to mitigate climate change and social risks.   

Public spaces, listed in Xenocratis Plan were visited and inspected. It was noted during the site visits 

that there are other public spaces available in Volos, which are able to contribute to city resilience. The 

typology of public spaces for resilience is proposed with their images, locations and condition in 

Appendix 6. The main types of public spaces in Volos include sea promenade, main city squares, 

squares, containing church, squares at the street junctions, small squares adjacent to main streets, 

squares adjacent to public buildings, public parks, play grounds, car parks, bus stations, shared gardens 
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of residential buildings, pedestrian streets, promenades along rivers, empty plots and archaeological 

sites. These public spaces should be considered in the Xenocratis Plan for gathering and evacuation.  

Peripheral neighborhoods of Volos are in lack of public squares. Seafront promenade is considered as 

the main location for recreation and socializing. The social role of the public places in risk mitigation, 

risk management and adaptation in Volos is undervalued. There are no community events and social 

groups associated with public places in place. Only few public places have been well maintained. 

Inspection of public places in Volos suggest that most of them fail to support different city needs and 

functions and thus, to contribute to city resilience. They fail to deliver the sustainable qualities of 

resilience, including reflectiveness, integration, robustness, resourcefulness and flexibility and facilitate 

a sustainable capacity for the public spaces to deal with multiple threats facing the city. 

4.1.3 The study proposes the strategy to reinforce the resilience of Public Places in Volos, which 

should include:  

1. Increasing the number, diversity, accessibility and connectivity of public spaces in Volos. 

2. Providing public spaces in Volos with the sustainable qualities of resilience. 

3. Strengthening social and digital inclusion of public spaces  

4. Improving mitigation plans for all risks affecting the city including social risks. 

5. Revision of  Xsenocratis plan for evacuation of Volos and Master Plan 2017. 

4.1.4 Digital inclusion can reinforce the resilience of public places in Volos. Digital tools are able to 

support risks mitigation, emergency response and adaptation practiced in public places. They are able 

to facilitate coordination, management, implementation and dissimilation of Xenokratis plan. In 

particular digital platforms based on Blockchain technologies can provide an alternative, decentralized 

and more reliable infrastructure for the city during, before and after crisis for collecting, storing and 

sharing information, emergency communication and tracking. They can support platforms that connect 

emergency services. Blockchains can be particularly useful for improving social aspects of public 

spaces by facilitation of trust-based and autonomous interactions for public participation, decentralized 

governance, controlled by local communities.  
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4.2 Recommendations: 

The city of Volos should invest in risk mitigation and adaptation plans on all levels and communicate 

them to the public. They should include mitigation of possible climate change risks and risks of social 

nature. In particular the attention should be given to flooding, pollution and fires.  

Xenocratis Plan should include climate change risks and risks of social nature. Flood zones should be 

considered in its emergency response plan. Careful selection of public spaces for evacuation and 

detailed evacuation maps should be provided. The selection of public places for evacuation should be 

based on building ratio of the area, available space, accessibility, and connectivity with the main 

evacuation roots. The evacuation places during floods should be proposed in Xenocratis Plan. 

The city should invest in providing a diversity of public places, which will support different needs and 

functions and thus, will be able to compensate for each other when challenged by different risks. This 

will increase the resilience of the city.  

The city should increase a number of public spaces on the periphery and make sure that new and 

existing public spaces facilitate sustainable capacities to deal with multiple threats facing the city and 

deliver sustainable qualities of resilience, including reflectiveness, integration, robustness, 

resourcefulness and flexibility.  

In order to strengthen social capacity of resilience, the city officials should promote social functions of 

the public places, encouraging building cohesion in local communities by place making, increasing 

community empowerment, and community engagement at risk mitigation, risk management and 

adaptation strategies. 

Digital technologies should be considered as important tools for strengthening resilience of public 

places including risk mitigation, risk management and adaptation strategies. The coordination, 

management, implementation and dissemination of Xenokratis plan, Master Plan and city resilience 

plans should be supported by digital means. In particular digital platforms based on blockchain 

technologies should be considered for building resilience strategies and emergency response in Volos 

because they can provide an alternative, decentralized and more reliable infrastructure for the city 

during, before and after crisis. 

(5) Follow-ups - future collaboration with host institution and foreseen publications or papers for 

conferences/congresses resulting or to result from the STSM (if applicable). 

The future collaboration with the Department of Planning & Regional Development, University of 

Thessaly, Volos will be focusing on developing further knowledge about Cyberparks as new type of 
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urban landscape, where a new digital layer is introduced to the public spaces to enhance their resilience 

and improve a quality of life. In particular, the possibilities of contribution of Blockchain technologies 

to resilience of public places will be investigated in details and joint publications will be prepared.  

(6) Personnel Benefit and mutual benefits for the Home and Host institutions. 

As an architect I consider that research is an intrinsic part of any project work. In particular an 

expertise in urban resilience and digital landscapes, enhances my professional credibility and provides 

me with competitive advantages.  Current study contributed to improving my research skills, which are 

a distinct area of architectural practice activity and potentially forming part of a diversified range of 

practice services.  

Collaboration with colleagues at Department of Planning & Regional Development, University of 

Thessaly, Volos provided me with the experience of interdisciplinary research and collaborative 

practices, improved my knowledge of Greek culture and history and improved my professional 

network.   

Department of Planning & Regional Development, University of Thessaly, Volos currently conducting 

a study on contribution of Blockchain technologies to the different aspects of urban planning. STSM 

contributes to this research by providing an insight on the way that Blockchain technologies are able to 

facilitate resilience of public places.  
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Confirmation of the host of the successful execution of the STSM 

We confirm that Tatiana Ruchinskaya from J T Environmental Consultants ltd, 

Willingham, UK worked in our laboratories at Department of Planning & Regional 

Development, University of Thessaly, Volos, Greece, from 01/03/2018 to 31/03/2018. 

Dr. Ruchinskaya collaborated with the Department of Planning & Regional Development of 

our university in research about the possibilities of contribution of Blockchain technologies to 

the different aspects of urban planning, and particularly in reinforcing resilience in public 

places –which was her main STSM topic within the framework of COST Acton CyberParks. 

During her visit, she implemented part of the above research to the city of Volos, and her 

approach in evaluating the existing risk mitigation local plan, and in assessing the 

contribution of public open spaces to the resilience of the city, exhibited important 

dimensions of originality. 

Her future collaboration with the Department of Planning & Regional Development, 

University of Thessaly, Volos will be on the preparation of joint publications related to her 

STSM, and on further research about the potential effect of Cyberparks on urban planning, 

urban governance, and participant processes in the formation of urban space.  

The visit has been successful and the results are described in this report, which I confirm. 

Prof. Konstantinos Lalenis  




