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Abstract	
The paper shows the results of a broader 
interdisciplinary work concerning risk 
assessment, analysis of emergency policies and 
development of project proposals for increasing 
urban and social resilience in the Vesuvian 
coastal area in the southern Italian region of 
Campania. In spite of the area’s outstanding 
cultural heritage, unregulated urban growth 
has produced extensive degradation due to 
high building density, abandoned industrial 
areas, fragmentation and isolation of its 
historical and archaeological heritage, poor 
maintenance of natural heritage and social 
degradation. 
The approach described in the paper aims at 
designing urban and landscape changes 
framing them within a single multidimensional 
process able to produce multi-target actions in 
order to satisfy different needs. It matches 
emergency needs with the demands of 
everyday life, and resilience with sustainable 
development, within a single urban and 
landscape design process. 
 
Keywords: volcanic risk, emergency plan, 
vesuvian landscape	
	
A	new	approach	to	risk	assessment	and	
plurality	
In Italy, since the 1980s, several interactions 
between risk reduction and regional and urban 
planning strategies have been created, 
highlighting an increasingly active role of land 
use plans in risk prevention and mitigation 
strategies. Nevertheless, land use plans still do 
not take into account all the main issues of risk 
management and, despite the availability of 
some best practices, urban planning often 
adopts a “defensive” approach, whereby urban 
issues and risk reduction strategies are 
analyzed separately from the urban design 
process even if they affect the same spatial 
context. It is only in the final phase that the two 
processes are compared and overlapped in 
order to assess and ensure their “compatibility” 
whenever possible. 
The current holistic approach to risk 
prevention and mitigation [1] requires active 
interaction between all the disciplines involved 
in land use management [1, 2, 3]. However, the 
mere creation of links between different sectors 
is not enough. It is essential to make the 
barriers between disciplines permeable, to 
contaminate sectoral issues and to hybridize 
the institutional mechanisms that manage risk 

factors, since disasters are the ultimate result of 
unsustainable economic and social 
development of poorly adapted societies [5, 6]. 
This means that risk reduction has to be 
considered an “inherent content” of all land 
management and development activities: a 
fundamental part of any urban action, one of 
the many sides of a polyhedral reality [7]. 
In this new approach, urban policies and 
actions should be conceived and framed in a 
unique multidimensional process aimed at 
providing the conditions to address a number 
of different spatial issues [8, 9]. Each 
intervention should be an opportunity to 
upgrade safety in urbanized areas, improve 
urban and environmental quality, promote 
sustainable development and enhance 
adaptation to climate change [10]. 
All these problems are interrelated when they 
concern the same spatial context and must 
therefore be addressed through actions able to 
solve more than one sectoral problem at a time, 
pursuing more than one objective in each 
individual action: infrastructure enhancement 
and building rehabilitation, environmental 
restoration and risk mitigation, social support, 
economic development and employment 
creation. These features identify a new type of 
urban strategy, designed to produce individual 
actions that allow the creation of multi-use 
spaces able to meet multiple needs. These 
premises are the basis of the approach 
developed in this work, which seeks to achieve 
three main objectives: a) the combination of 
different uses, targets and policies within the 
same areas of intervention, to create adaptive 
spaces; b) the connection between different 
spaces, activities, concepts, policies to produce 
new synergies and new meanings; c) reuse and 
reinterpretation of existing spaces. 
This paper proposes an application of the 
described approach to a high-risk volcanic area 
in Italy, namely the Vesuvian coastal area in the 
southern Italian region of Campania. It is the 
synthesis of more extensive research involving 
a team from different disciplines and with 
different skills: geology, geotechnical and 
structural engineering, urban planning and 
geographic information systems.  
Our research comprised four phases: 1) study 
of seismic and volcanic phenomena and 
analysis of urban, environmental, social and 
economic contexts; 2) production of a set of 
maps describing seismic and volcanic risk and 
related damage scenarios [11], as well as the 
map showing the location and residual 

accessibility condition of strategic activities and 
facilities in case of emergency; 3) production of 
map overlays and identification of project 
priorities; review of current risk reduction 
strategies and municipal emergency plans; 4) a 
new proposal combining urban regeneration 
and risk reduction measures. 
 
Urban	policies	for	volcanic	risk	mitigation	
The Campania Regional Authority laid the 
groundwork for its policy of volcanic risk 
mitigation in the “Guidelines for regional spatial 
planning”1. This document supported the idea 
that suitable policies could stimulate 
spontaneous migration of inhabitants from 
hazardous areas to safe ones. Relocation 
strategies were to be based on raising 
awareness of risk among the communities 
involved and on financial incentives to 
encourage changes in residence [12]. 
In 2003 the Regional Authority approved the 
“Vesuvius Risk Mitigation Action Programme”, 
also known as Vesuvia, which defined the steps 
of a process to be implemented in the short, 
medium and long term, aimed both at reducing 
the risk with an early warning system and 
three-day evacuation of the population in case 
of emergency, and at reducing the permanent 
population density and at achieving urban an 
social regeneration. 
One of the key points of the programme was to 
reduce the number of inhabitants in about 15-
20 years to values that make an evacuation 
feasible even in the event of a false alarm. In 
order to encourage people to leave areas 
affected by volcanic risk, the programme 
launched monetary incentives to buy property 
outside the red (high-risk) zone. Moreover, 
Vesuvia was expected to implement a social 
housing regional plan outside the red zone. 
In addition, the programme promoted the need 
to freeze urban expansion and to demolish 
buildings which were inconsistent with the red 
zone, in order to encourage a sustainable 
tertiary urban development, compatible with 
volcanic risk mitigation strategies. 
The Regional Authority allocated 30 million 
euros for monetary incentives2 to be granted to 
each family who had lived for at least five years 
in the municipalities of the red zone and were 
willing to move to low-risk areas3.  
The following year the incentives were 
confirmed4 and additional bonuses were 
introduced to encourage householders to apply 
for a change of use of their property to non-
residential purposes or to undertake to sell or 
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let it only to people who were already living 
inside the red zone. 
Limits to urban expansion were introduced by 
Regional Law 21/2003, still in force. Under the 
law municipal authorities in the red zone were 
obliged to remove urban expansion areas from 
their land use plans and the construction of 
new residential buildings was prohibited, while 
new land use plans were approved. These 
measures were to be combined with a strategy 
aimed at the enhancement of escape routes, 
functional re-adaptation and environmental 
restoration. These actions were to be included 
in a specific Strategic Operative Plan (SOP) 
which was drafted by the Province of Naples 
and approved by the Assembly of Mayors in 
October 2006. The SOP was conceived as a 
hybrid tool, with a twofold purpose, namely for 
both planning and management. It included a 
set of rules for municipalities concerning land 
use planning, which introduced a wide range of 
bonuses to achieve SOP targets, and a 
framework of interventions and policies for 17 
priority pilot areas, where enhancement of 
escape routes, functional re-adaptation and 
environmental restoration were to be 
undertaken. Nevertheless, the proposed SOP 
was never approved by the Regional Council 
and the system of regulations and bonuses has 
never come into force. 
About fifteen years since the beginning of 
Vesuvia, it is evident that the monetary 
incentives policy has not produced the 
expected effects. The annual allocation of funds 
related to this measure, announced for the 
following 15 years, was confirmed only for the 
year 2004. As regards the public announcement 
in 2003, out of a total of 3,276 applications 
received, 2,350 were considered eligible, and 
only 236 completed the entire procedure by 
presenting all the documentation required to 
obtain the grant. In 2004, 2,633 applications 
were received and there is still uncertainty 
about the number of applications accepted [13]. 
However, the number of people who moved 
outside the red zone was far lower than 

expected and it revealed many critical issues 
about the attractiveness of monetary 
incentives. First of all, the grant was fairly low 
compared to the average cost of property in 
residential areas, and was awarded only after 
buying a new home or after the construction 
and/or renovation of existing accommodation 
outside the red zone. The incentive, therefore, 
was a sort of compensation for families, in good 
economic conditions, who had already decided 
and made provision to leave their home town. 
Moreover, the monetary grant on its own was 
unable, on the one hand, to offset the drawback 
caused by the need to integrate socially in a 
new context and, on the other, to convince 
people to leave a place where accessibility and 
the provision of public services were much 
higher than outside the red zone. 
Thus it is hardly surprising that the monetary 
incentives policy failed to influence existing 
population dynamics, which were affected by 
very different factors. If we limit our analysis to 
the coastal municipalities which are studied in 
this paper, namely Portici, Ercolano, San 
Giorgio a Cremano, Torre del Greco and Torre 
Annunziata, it may be observed that, since 
2003, when the Vesuvia programme started, 
there has been a slow population decrease (3% 
to 5% per year), due to a negative net 
migration, even if it is offset by a slight increase 
in the number of households (+2%). By 
contrast, in the decade 2001-2011, the number 
of housing units grew altogether by 4428 (+ 
4.2%). Given that the above-mentioned 
Regional Law 21/2003 prohibited the 
construction of new residential buildings, the 
increase in the number of housing units is 
attributable to the division of existing homes 
into two or more residential units. 
Nevertheless, the number of new homes is 
almost equivalent to the increase in empty 
dwellings. It means that Vesuvia has not 
produced any reduction in the occupancy rate. 
However, it is evident that the failure of the SOP 
to gain approval neutralized the possibility of 
Vesuvia pursuing its main targets. Finally, the 

Regional Government approved Regional Law 
16/2014, under which Regional Law 21/2003 
and SOP would be repealed upon approval of 
the Regional Landscape Plan (RLP), which is 
currently being developed. 
 
Emergency	planning	
In Italy, volcanic risk has often been managed 
following an emergency approach because 
great confidence is placed in the technical 
models implemented to identify warning 
signals or precursors, the results of which can 
guide the change in alert levels and, in extreme 
cases, activation of emergency and evacuation 
procedures [14]. 
The first attempt to draft an emergency plan for 
Mt. Vesuvius was made in 1984 by the 
Prefecture of Naples which published the 
booklet entitled “Emergency planning in the 
Vesuvian area in the event of volcanic alert”. 
Over a decade later, in 1995, the joint work of 
several Ministerial Committees led to the 
implementation of a first National Emergency 
Plan which was updated in 2001 and 2006. In 
2012 a new plan was developed by the Italian 
Civil Protection Department. The plan was 
conceived after consideration of a new 
definition of Eruptive Scenarios and Alert 
Levels. In this new Emergency Plan the red 
zone was enlarged to include an area exposed 
to pyroclastic flows (red zone 1) and an area 
exposed to rooftop collapse due to 
accumulation of pyroclastic deposits (red zone 
2). Moreover, it re-defined the area exposed to 
a lower hazard, which could be affected by the 
fallout of pyroclastic particles, i.e. ash and lapilli 
(yellow zone), and the area that, due to its 
hydrogeological features, may be subject to 
flooding (blue zone). The perimeter of the new 
red zone, which includes 25 municipalities of 
the Metropolitan City of Naples and the 
Province of Salerno, was approved by the 
Regional Government5 and officialized by the 
Prime Minister’s Directive enacted on 14th 
February 2014. Then the boundary of the 
yellow zone was modified too, approved by the 
Regional Government6 and officialized by the 
Prime Minister’s Directive enacted on 16th 

Fig. 1. Zones exposed to volcanic risk according to the Emergency Plan developed in 2001 (a) and its following updates (b). 
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November 2015 (Fig. 1). This document defined 
the safety strategy for people living in the red 
zone through evacuation and their transfer to 
twin	regions. The Campania Regional Authority 
was delegated to manage the evacuation phase 
and in 2016 approved the Plan	for	Evacuation	
and	Assembly	Zones7, which identified four alert 
levels: baseline, attention, pre-warning and 
warning. In the pre-warning phase, hospitalized 
patients and the prison population are 
evacuated and cultural heritage sites are 
secured, while those households with other 
accommodation available outside the red zone 
could move on their own initiative. In the 
warning phase residents must leave the red 
zone within 72 hours following the routes 
determined by the evacuation plan. they can 
use private vehicles, or be transferred by Italian 
Civil Protection if they need assistance. 
The evacuation is carried out in three main 
phases, managed by different actors: 1) from 
private houses to waiting	areas, managed by 
the municipal authorities and defined in the 
Municipal Emergency Plans; 2) from waiting	
areas to assembly	areas, managed by the 
Regional Authority; 3) from assembly	areas to 
first	reception	points and from the latter to 
accommodation	facilities, managed by the twin	
regions. Municipal Emergency Plans (MEPs) are 
therefore hierarchically subordinate to national 
and regional plans and guidelines. 
In order to ensure that municipalities develop 
or update their MEP, the Campania Regional 
Authority resolved to allocate a specifically 
earmarked budget item8. To achieve the 
regional grant Municipalities were to respect 
some predefined deadlines. As a consequence, 
the development of MEP by many 
Municipalities took the form of a mere 
regulatory compliance. On average, MEPs were 
produced in a very short period of time and at 
times by adopting an uncritical approach. The 
MEPs of the five municipalities analyzed in this 
paper identified the Naples-Salerno A3 
motorway as the only emergency route to allow 
both the evacuation and the emergency 
services entrance. Nevertheless, seismic and 
volcanic risk maps show that the motorway 
crosses all the areas with a higher probability of 
building collapse [11]. The main escape route, 
therefore, would not be free of damage, while 
the other existing path, a coastal main road 

called Miglio d’Oro, is heavily congested, even 
in an ordinary condition. Having only one 
escape route and one evacuation mode 
available goes against the redundancy and 
diversification principles whereby enhancing 
and diversifying escape routes will improve 
safety conditions. Therefore, the creation of a 
new emergency network, as proposed by 
Vesuvia and never carried through, is a priority 
action to cope with volcanic risk (Fig. 2). 
The project proposal described in the following 
section aims to unify and integrate emergency 
phase management with urban regeneration, 
through the development of an integrated 
system of interventions able to combine 
different needs, to increase resilience to risk 
and, at the same time, ensure benefits not only 
during emergencies but also under ordinary 
conditions. 
 
The	project	
The study area is the coastal area downslope of 
Vesuvius comprising five municipalities in the 
Metropolitan City of Naples: San Giorgio a 
Cremano, Portici, Ercolano, Torre del Greco and 
Torre Annunziata. About 300,000 inhabitants 
live in this area, which is a highly populous and 
densely urbanized narrow strip between 
Vesuvius and the coastline. Vesuvius is 
considered one of Europe’s most hazardous 
volcanoes, especially due to the exposure of its 
large population (about 700,000). 
In the study area urbanization has grown along 
the historic road called the Miglio	d’Oro (Golden 
Mile), the main urban route going from the five 
municipalities in question NW to Naples and SE 
to Castellammare di Stabia. This road linked 
Naples with the Royal Palace in Portici, built in 
the 18th century under the reign of Charles I, 
the first Bourbon king of Naples. The creation of 
the Royal Palace encouraged many aristocratic 
families to build their summer residences 
within easy reach of the Royal Palace, the so-
called Vesuvian	Villas. Moreover, within or near 
the study area is a major UNESCO World 
Heritage Sites: the archeological areas of 
Pompeii, Herculaneum and Oplontis (Torre 
Annunziata). The main infrastructure 
connections are two railway lines9, as well as 
the above-mentioned A3 motorway. 
In spite of the area’s outstanding cultural 
heritage, unregulated urban growth in the 

course of the twentieth century has produced 
extensive degradation due to high building 
density, abandoned industrial areas, buildings 
in disrepair, fragmentation and isolation of its 
historical and archaeological heritage, poor 
quality public spaces and social degradation 
fuelled by unemployment and organized crime. 
Even its outstanding natural heritage is 
currently in a state of degradation and/or is 
barely accessible. The coastal railway almost 
entirely hinders the use of the shores by the 
local population and visitors. The few existing 
beaches suffer from erosion and pollution. 
Inland, the network of trails in the Vesuvius 
National Park is both difficult to access and 
poorly maintained. 
The aim of the project proposal is to implement 
actions which may have a threefold impact: 
- Reducing risk levels and increasing 

resilience; 
- Promoting the sustainable development of 

the area; 
- Enhancing the quality of the urban 

environment. 
With the overlay of risk maps and the map of 
strategic emergency facilities and 
infrastructures, it was possible to identify 
recurrent weaknesses in emergency phase 
management. 
By performing a land-based analysis showing 
such critical points (Fig. 3), project priorities 
and design criteria were identified (Fig. 4) in 
order to determine the most suitable measures 
to implement. Application of the principles of 
combination, connection and reuse allowed us 
to organize the actions which form the design 
concept. 
The basis of the project proposal is the need to 
create a new network of emergency routes 
which, connecting existing resources, can have 
multiple functions even in the baseline 
condition when the alert level is low. 
The new network of emergency routes has a 
twofold purpose: 
- during the evacuation phase (emergency 

on) it allows the rescue routes to be 
separated from those of evacuation; it 
permits easy and rapid access to other 
transport modes (ports and heliports) 
which, according to the hazard involved, 
could be used to diversify escape routes 
(Fig. 5); 

Fig. 2. Seismic risk map (left) and volcanic risk map (right). 
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- when alert levels are low (emergency off) it 
plays a dual role: it is a pedestrian footway 
and cycle path that connects landscape, 
environmental and cultural resources in the 
area, becoming a network for urban and 
landscape redevelopment; secondly, it 
becomes a possible driving force for 
cultural and tourist development, since it is 
designed to ensure enjoyment of, and 
accessibility to, the main cultural and 
leisure attractions (Fig. 6). 

The new network has two longitudinal axes 
that cross all municipalities in the area: a hill 
axis and a coastal one, from South-East to 
North-West. The two axes are connected to 
each other by urban regeneration routes, 
running from South-West to North-East, that 
pass through the historic centres of the five 
municipalities and can be used by people to 
move from their homes to the emergency	areas. 
The hill axis, a green infrastructure, partly 
follows an existing wide road; the remaining 
part can be easily created from scratch due to 
the low urban density of the crossed area; it is 
connected to the hiking trails of the Vesuvius 
Park and to the farmhouses in the area. 
Two hypotheses were considered for the 
coastal axis. The first involves the creation of a 
new route reconnecting existing roads, while 
the second considers the dismantling of the 
coastal railway from Naples to Pompeii. 
The first hypothesis avoids removing an 
important infrastructure from the area 
although many private properties in a densely 
urbanized area would need to be expropriated 
to create the new route and the path crossing 
town centres would be tortuous and 
uncomfortable. 
By contrast, the second hypothesis reviews the 
rail connections between the municipalities and 
the link between Naples and Salerno. It would 
provide a high-efficiency low-cost emergency 
route which, moreover, would remove the 
barrier between the area and the sea. In 
addition, it could become a new pedestrian and 
cycle path with great landscape value which 
might be combined with coastline regeneration 
and beach enhancement. 
An in-depth analysis of rail travels has shown 
that the connection between the municipalities 
in question is mainly guaranteed by the other 
railway crossing the area, the Circumvesuviana, 
while the direct link between Naples and 
Salerno could be ensured by the high-speed 
railway line inland. Furthermore, maintenance 
work of coastal railways is very expensive, 
since they are more exposed to corrosion, and, 
when possible, should be dismantled10. 
Therefore, this second hypothesis was chosen. 
The coastal axis, conceived as a blue-green 
infrastructure, starts from the National	Railway	
Museum	of	Pietrarsa and intercepts all the main 
Vesuvian	Villas along the Miglio	d’Oro, the Royal 
Palace of Portici and the archaeological areas of 
Herculaneum and Oplontis. Its course 
terminates in the main cultural attraction of the 
area, the archaeological site of Pompeii. The 
portion of the railway between Pietrarsa and 
Portici, the first railway built in Italy in 1839, 
would be maintained and used as a tourist 
train; along the route some essential 
interventions are identified. They consist in 
landscape renovation of the coast, connections 
between cities and ports, and conversion of 
abandoned buildings and areas into tourist, 

recreational and emergency facilities. 
The redevelopment axes which pass through 
the historic centres are not only a link between 
the twin axes of hill and coast but also an 
opportunity for urban regeneration, since 
building renovation and seismic retrofitting are 
planned along their paths (Fig. 7). 
 
Conclusions	
Although the Campania Regional Government has 

built a multi-level strategic framework of policies 
to cope with volcanic risk (population density 
reduction, bolstering of escape routes, building 
use changes and environmental restoration), the 
subsequent implementation of practices was a 
failure. Many actions of the framework remained 
incomplete (e.g. the SOP was never definitively 
approved) or were not implemented at all (social 
housing plans outside the red zone). 
Policies to relocate the inhabitants were short-

Fig. 3. Territorial Analysis. 

Fig. 4. Design criteria. 
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lived (barely two years) and their results were 
negligible due to the inability to prevent homes 
left by the recipients of the monetary incentives 

being immediately occupied by others. 
Limitation of urban expansion in the whole red 
zone was constantly criticized by residents and 

local politicians. Their pressure led the 
Regional Government to establish the end of 
this measure upon approval of the new RLP. In 
this respect, many wonder whether the RLP 
would be the right tool to regulate land use in 
order to strike an efficient balance between 
housing development and reduction of 
exposure to volcanic risk. Finally, restrictions 
on urban expansion and monetary incentives 
failed to contribute to diminish either the 
number of dwellings or the occupancy rate. 
In Campania, the development of risk reduction 
policies followed a separate path from the 
implementation of risk management plans. The 
SOP, which was expected to be the link between 
them, was never approved. Further, it was 
drafted after carrying out analyses and 
advancing hypotheses on a scale that was not 
suitable for the identification of focused 
projects and actions. The separation between 
risk reduction policies and risk management 
strategies could negatively affect the 
effectiveness of emergency plans developed at 
different scales. 
In highly populated metropolitan contexts, 
emergency plans often have to deal with an 
urban and territorial layout which makes its 
implementation problematic. In such 
circumstances the scale and form of the plan 
needs to be rethought. Both the municipal and 
provincial scale are inadequate for the study 
area, since each of the five municipalities is 
heavily dependent on the neighbouring ones. 
Thus the scale of the plan must be reconsidered 
according to the specific territorial features. In 
addition, in this context an emergency plan that 
comprises only management measures appears 
of doubtful utility. To ensure the real 
effectiveness of the plan, it may be necessary to 
design urban and landscape changes which 
must be framed within a single 
multidimensional process able to produce 
multi-target actions in order to satisfy different 
needs. The approach described in this paper 
goes in this direction and matches emergency 
needs with the demands of everyday life, and 
resilience with sustainable development, within 
a single urban and landscape design process. 
The project leverages on development, while 
the policies implemented till now focused on 
households spontaneously leaving the red zone 
and on changing the end-uses of residential 
buildings. The latter strategy proved far too 
ambitious, given the high levels of congestion 
and degradation in the area. 
The tourist development proposed by this 
study is based on exploiting the area’s 
considerable cultural and landscape resources, 
suffocated by hitherto unregulated urban 
development. Moreover, the proposal aims to 
exploit the positive effects of tourism-
generated gentrification by which it would be 
possible to spontaneously achieve the 
reduction in population density of the area and 
hence an overall enhancement of safety 
conditions. 
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NOTES	
1. Resolution of the Regional Government 

(DGR) 4459/2002. 
2. DGR 2145/2003. 
3. Maximum contribution of 30.000 euros, 

calculated as 30% of the resulting property 
purchase price, for families with an annual 
income not exceeding 25.000 euros. 

4. DGR 1914/2004. 
5. DGR 250/2013. 
6. DGR 29/2015. 
7. The Plan	for	Evacuation	and	Assembly	Zones 

was developed with the support of the 
Regional Agency for Mobility, 
Infrastructures and Network (ACaMIR). 

8. DGR 146/2013 and DGR 665/2016. 
9. The Circumvesuviana (Naples-Poggiomarino 

and Naples-Sorrento lines), managed by the 
Ente Autonomo Volturno (EAV), and the 
Naples-Salerno railway, owned by the 
Italian State Railways and managed by 
Trenitalia. 

10. According to the Italian State Railways, in 
2017 about 200 kilometers of coastal 
railways were disused [15]. 

11. Nullam tempus, velit ut porttitor ultricies, 
leo dui mattis mi, et dignissim nibh velit a 
magna. 

Fig. 7. Redevelopment axes. 


