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Risk: To be threatened by harm. To be at risk is to be under threat of 
harm.
Hazard: The potential to harm individuals or human systems. In this 
work, hazard is ascribed to natural, physical or environmental elements. 
It can be everyday (scarcity of clean drinking water) or episodic (volcanic 
eruption).
Vulnerability: Denotes exposure to risk and an inability to avoid or ab-
sorb potential harm.
Physical vulnerability: Vulnerability in the built environment.
Social vulnerability: Vulnerability experienced by people and their social, 
economic and political systems.
Human vulnerability: The combination of physical and social vulnerabil-
ity.
Resilience: The capacity to adjust to threats and mitigate or avoid harm. 
Resilience can be found in hazard-resistant buildings or adaptive social 
systems.
Disaster: The outcome of hazard and vulnerability coinciding. Disaster is 
a state of disruption to systemic functions. Systems operate at a variety 
of scales, from individuals’ biological and psychological constitutions or 
local socio-economies to urban infrastructure networks and the global 
political economy.
Threshold:
Adaptive cycle:
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The relative density of residents, 
cultural institutions, and oppor-
tunities for commerce distin-
guishes cities, so recovery must 
also entail some sort of return to 
normalcy in the human terms of 
social and economic relations. 
In some cases, where the toll of 
death and displacement has been 
high, the numerical resilience of 
the population may be a reason-
able proxy for recovery.  But, for 
others cities will judge recovery 
through different sorts of mind-
sets, conditioned by both profes-
sional training and by personal 
attachment to places and people. 
Economists will look toward res-
toration of economic activity; 
transportation planners will seek 
measures of local and regional 
trafϐic ϐlows; designers will look 
for the healing of streetscapes 
and the advent of new buildings 
and memorials; psychologists, 
clergy, and schoolteachers will 
make assessments of emotion-
al well-being. The process of 
post-disaster recovery is a win-
dow into the power structure of 
the society that has been stricken. 
Understanding the meaning of 
urban disasters therefore entails 
more than examining the various 
institutions every society sets up 

What does it 
mean for a 

city to 
recover?

to manage recovery. These insti-
tutions—such as civil defence 
organizations, law enforcement 
agencies, charities, insurance 
brokers, and victims compensa-
tion funds—are certainly vital as-
pects of urban resilience. 

The impact of urban destruction is 
not necessarily proportional to the 
scale of attack. 

The term resilient city is always 
coupled with an ongoing recov-
ery process. The goal should be 
productive openness, an ability to 
structure and confront the con-
tradictory impulses inherent in 
the contested processes of recov-
ery and remembrance. 
A traumatized city endures not 
only physical injury and econom-
ic hardship but also damage to its 
image. The perceived source of a 
given disaster also profoundly af-
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fects urban resilience.

The city has been recognized as 
a weak and complex organism 
with different ϐlows and dynam-
ics, therefore the socio-economic 
consequences pervade any dis-
cussion of post-disaster recovery. 
Protracted socioeconomic decay 
makes urban resilience excep-
tionally difϐicult to sustain. No 
two cities have recovered in pre-
cisely the same way, as a variety 
of social, economic, and cultural 
factors determine the path and 
timing of the recovery process. 
Accordingly, one of the most ur-
gent tasks of reconstruction has 
been to try to make sense of the 
disaster, to discover (or estab-
lish) meanings that help people 
to recover a sense of mastery 
over their natural and social sur-
roundings. 
Recover does not necessarily 
mean rebuild. 

Source: Lawrence J. Vale, Thomas J. Cam-
panella, The Resilient City How Modern 
Cities Recover from Disaster, Oxford 
University Press, 2005.
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Building resilience means, target driven approach to urban development 
that uses a wide range of measures addressing all elements of urban sys-
tems. Ensuring these targets are met demands all levels of communities 
and governments work together to ensure the safety of all people and 
protect the economic, social, environmental, and cultural assets and at-
tributes which deϐine the unique character of each city.  Building resil-
ience to disasters requires the political will and intervention of active, 
competent local governments, in the way to reduce the impacts of  earth-
quake on the city.
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From an engineering perspective, 
resilience is deϐined as the prop-
erty of a speciϐic material to ab-
sorb energy when it is deformed 
elastically and the recovery of 
this energy when returning to its 
original state (Stefano Avallone, 
2007). 
At the same time, from the 
literature on engineering resil-
ience to focusing on the vulnera-
bility of people and places, social 
resilience depends on hazardous 
environments, the forecasting of 
catastrophic events, and systemic 
breakdowns and their social and 
economic implications (Laurence 
Vale and Thomas Campanella, 
2005). 
This represents a way of thinking 
about safety in which resilience 
attempts to express or ensure 
that any organization maintains 
(or recovers to) a safe stable 
state, helping people to cope with 
complexity under pressure and 
therefore achieve success.
The concepts of «maintaining», 
«recovering» and «looking for 
equilibrium» are key points of 
those different meanings and 
frameworks of resilience. 
Ecosystem resilience (Crawford 
Holling, 1986) moved afterwards 
to include Social-Ecological Sys-

tem’s (SESs), emphasizing the 
management dimension of this 
coupled system dynamics (Carl 
Folke , 2005).  

The key step in this evolution is 
the shift from the recovery to the 
transformation principle in adapt-
ing to disturbance. 

In fact, Holling deϐined resilience 
in ecosystems as the system’s ca-
pacity of re-organizing and man-
aging changes in order to main-
tain the same identity, structure 
and functions. 
There are two main ways  of resil-
ience thinking  theory (David Salt 
and Brian Walker, 2006): the ϐirst 
concerns system’s thresholds 
and regime domains, while the 
second is represented by the heu-
ristic model of adaptive cycles. 
A threshold is deϐined as a cross-
ing point into a system with many 
variables that tends to a naturally  
dynamic equilibrium state.  The 

Approaches 
of resilience 

theory
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concept of «regime» express all 
the possible system’s movements 
within a basin of attraction. This 
dynamic equilibrium, inside a ba-
sin of attraction, can ϐlip from one 
basin to another one and crossing 
a threshold, assuming different 
functions and structure (renewal 
and re-organization).
The concept of adaptive cycle is 
expressed as a dynamic cycle of 
growth (exploitation phase), con-
servation (steady state phase), 
collapse (release phase) and ϐi-
nally the reorganization phase.

CON
SNN ESS REE VAVV TITT ON

RREELLEEEEEAAEEESSEESSS

RREE-
OORRGGAAGGG

NNIINNN ZZIII AAZZZZ TTIITTT OONN

EEXXXEEEPPXXXLLPPOOIITTAATTTTTII TTTOONN

high resilience
low connectedness

low resilience
high connectedness

increasing resilience
decreasing connectedness

decreasing resilience
increasing connectedness

Figure 1.2 Renewal Adaptive Cycle model. 
Source: Lance H. Gunderson, Crawford S. Holling, Panarchy: Understanding Transfor-
mations in Human and Natural Systems. Washington D.C.: Island Press, 2002.

This model emphasizes two es-
sential messages from resilience 
theory: that disturbance is a 
necessary part of development 
and that renewal (learning and 
self-organization for change), 
much more than conservation 
or bouncing back, is a resilient 
strategy. These systems adapta-
tions and transformations occur 
as multi-scalar and multi-equilib-
rium (spatial and temporal) pro-
cesses. New approaches non-lin-
earity, based on self-organization, 
inϐluencing resilience theory. 
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Resilience 
or

 resistance?

Lawrence Vale and Thomas 
Campanella argued that the city 
was «the humankind’s most du-
rable artefact». In fact, as they 
said, despite «the cities were 
sacked, burned, bombed, ϐlooded, 
starved, irradiated – they have, 
in almost every case, risen again 
like the myth of the phoenix» 
As Lewis Mumford argued, before 
the metropolis «the city, the vil-
lage, the cave and the cairn there 
was an essential disposition to 
social life. The city begins as a 
meeting place».
Resilience as resistance empha-
sizes that although time has dis-
solved some built structures, the 
social structures remained du-
rable. It is the human and social 
living properties that make cities 
express, through the tenacity of 
the urban life. The city represents 
the maximum societal energy 
point in a territory, the place in 
which time and the human expe-
rience become visible throughout 
a process of power and cultural 
built symbols. 
As in the adaptive cycle mod-
el,  cities also evolve cyclically 
toward an ongoing process of 
destruction, redesign and recon-
ϐiguration. Some experienced 
trauma (earthquakes, wars, etc), 
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the narratives of disasters are 
permeated with a culture of op-
timism, in which resilience is a 
matter of political and social fac-
tors while urban rebuilding is a 
social-psychological need in or-
der to make sense of the disaster.
The conceptual step between the 

disaster-recovery process and 
the ongoing evolution of cities, it 
was studied from many authors, 
that have begun to build models 
attempting to explain fundamen-
tal principles of urban pattern 
dynamics and spatial self-organ-
ization. 

Figure 1.3 Global Supply Chain Resilience
Source: http://www.ϐlickr.com/photos/worldeconomicforum/8475171189/sizes/o/
in/photostream/
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Model of recovery 
activity

EMERGENCY 
RESPONSES

The second period entails the 
re-establishment of major 
urban services, utilities, and 
transport, the return of those 
refugees intending to return, 
and substantial clearance of 
the rubble. 
This phase, again depending 
on available resources, lasts 
from several months to more 
than a year.

RESTORATION OF 
THE RE-STORABLE

The emergency phase is marked 
by efforts to cope with the injured, 
with the loss of life, and with the 
presence of debris and is a period 
when normal social and economic 
activities cease or are drastically 
changed.
Depending on the scale of societal 
resources, this phase may last from 
a few days to many weeks. Its end 
is signalled by the cessation of se-
arch-and rescue operations, the 
drastic reduction in emergency 
mass feeding and housing, and the 
reopening of principal streets.

disaster event
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It is a study of Reconstruction following Disaster, a project focused on nat-
ural disasters, which was sponsored by the U.S. National Science Foun-
dation in the mid-1970s. Its team of researchers proposed and tested a 
“model of recovery activity” that classiϐied the recovery process into four 
distinguishable stages: “

The third phase is marked by the 
rebuilding of the capital stock to 
pre-disaster levels and the re-
placement of the population. In 
areas that suffer high death tolls, 
of course, such reference to a re-
placement population is no more 
than a statistical convenience, 
meant to signal that the area 
once again contains adequate 
housing, jobs, and amenities to 
support the pre-disaster popu-
lation. During this period, these 
scientists and social scientists 
observed, social and economic 
activities return to pre-disaster 
levels or greater.

RECONSTRUCTION OF 
THE DESTROYED FOR 

FUNCTIONAL 
REPLACEMENT 

These large projects, usually gov-
ernment-ϐinanced, serve three 
varied but sometimes interrelat-
ed functions : 
to memorialise or commemorate 
the disaster; to mark the city’s 
post-disaster betterment or im-
provement; or to serve its future 
growth or development.

 RECONSTRUCTION FOR 
COMMEMORATION, 
BETTERMENT AND 

DEVELOPMENT 
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Figure 1.4 A model of disaster recovery activity. 
Source: J. Eugene Haas, Robert W. Kates, Martyn J. Bowden, Reconstruction Following 
Disaster, MIT Press environmental studies series.
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Immediately after the disaster, 
there is a short emergency phase, 
followed by progressively longer 
periods concerned with restoring 
basic services and physical, so-
cial, economic and psychological 
reconstruction. 
The restoration part could be fol-
lowed by longer time after the 
emergency phase, re-establishing  
main urban services, utilities and 
transport service .
Reconstruction  should be into 
the next round of mitigation and 
preparedness work as systems 
learn from the event by adapting 
to reduce the likelihood of future 
events. Reconstruction phase 
introduced the concept of com-
memoration developed, memori-
al response in the wake of violence 
is an expression of resilience. In-
creasingly, memorial expression 
has become an immediate lan-
guage of engagement, not just a 
language of commemoration.
Memorial expression helps people 
to transform bereavement, anger, 
fear, and resolve into an active 
communal grief that mournful-
ly celebrates ongoing life, even if 
transformed.
Memorial expression tasks cre-
ators to ensure remembrance 
through signiϐicant memorial 

forms, since the danger of forget-
fulness, even oblivion, is endur-
ing. There is instability as well 
in the rhetoric of civic resilience, 
which bravely proclaims that just 
as those murdered will be in-
tensely remembered through me-
morials, the cityscape will be in-
tensely remembered through acts 
of civic renewal (testimoniance). 
A revitalized city, it was thought, 
would be a most appropriate re-
sponse to an act of mass murder. 
In urban systems all phases of 
the disaster cycle may be expe-
rienced simultaneously in differ-
ent parts of the city. This may be 
because more than one disaster 
is unfolding at any given time or 
because of different rates of re-
sponse to disaster (communities 
may become isolated by disaster 
impacts, slowing their recovery). 
When time and political and ϐi-
nancial resources are limited 
there is a danger that restoration 
and reconstruction are drawn out 
or never fully completed, expos-
ing vulnerable individuals and 
groups to additional hazard, or 
that pre-disaster conditions are 
simply replicated.
Source: Mark Pelling, The Vulnerabili-
ty of Cities: Natural Disaster and Social 
Resilience, Earthscan Publications Ltd. 
2003
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Figure 1.5 Sustainable urbanization: main components and indica-
tive issues
Source: Mark Pelling, The Vulnerability of Cities: Natural Disaster and Social Resilience, 
EARTHSCAN Publications Ltd. 2003
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The elements to be considered 
in such a holistic view of sus-
tainable urbanization are ϐive 
components identiϐied as: social, 
economic, political, demographic 
and environmental. 
This chart is useful in demon-
strating the interconnectivity of 
the ϐive components of sustain-
able urbanization and the need 
to place any policy to mitigate 
risk in the broader context of ur-
ban life as well as within larger 
regional and global physical and 
human systems.
Reorienting cities towards a vi-
sion of sustainability where envi-
ronmental risk can be minimized 
places emphasis on the need for 
open and inclusive urban man-
agement set within a nested hi-
erarchy of local, regional and in-
ternational governance. Inside 
cities, municipal government 
occupies a pivotal position in its 
varied roles of service provider, 
community resource mobilizer, 
regulator, advocate and strategic 
planner. However, the capacity 
of municipal governments has 
very often been limited by ϐinan-
cial and human resource scarcity 
and, especially in capital cities, by 
the capture of municipal respon-
sibilities (and budgets) by central 

government. 
Strengthening municipal author-
ities whilst broadening the base 
of urban governance by including 
civil society and private sector or-
ganizations should be a central 
concern for policymakers. 
Some movement has been made 
in this direction, with interna-
tional agencies and international 
non-governmental organizations 
(INGOs) as well as some national 
and city-level authorities prior-
itizing the institutional strength-
ening of city governments, urban 
poverty alleviation, family plan-
ning and community develop-
ment. 

Source: Mark Pelling, The Vulnerabili-
ty of Cities: Natural Disaster and Social 
Resilience, Earthscan Publications Ltd. 
2003
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What are10 
essentials 
for Making 

cities 
disaster 

Resilient ?

Source:
United Nation  International Strategy  for 
Disaster Reduction.  Making Cities Resil-
ient: “My city is getting ready” 
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Put in place organisation and coordination to understand and reduce 
disaster risk, based on participation of citizen groups and civil society. 
Build local alliances. Ensure that all departments understand their role 
in disaster risk reduction and preparedness.

Assign a budget for disaster risk reduction and provide incentives for 
homeowners, low in come families, communities, businesses and the 
public sector to invest in reducing the risks they face.

Maintain up to date data on hazards and vulnerabilities, prepare risk as-
sessments and use these as the basis for urban development plans and 
decisions, ensure that this information and the plans for your city’s re-
silience are readily available to the public and fully discussed with them.

Invest in and maintain critical infrastructure that reduces risk, such as 
ϐlood drainage, adjusted where needed to cope with climate change.

Assess the safety of all schools and health facilities and upgrade these 
as necessary.

Apply and enforce realistic, risk compliant building regulations and 
land use planning principles. Identify safe land for low income citi-
zens and upgrade informal settlements, wherever feasible.

Ensure that education programmes and training on disaster risk re-
duction are in place in schools and local communities.

Protect ecosystems and natural buffers to mitigate ϐloods, storm surg-
es and other hazards to which your city may be vulnerable. Adapt to cli-
mate change by building on good risk reduction practices.

Install early warning systems and emergency management capaci-
ties in your city and hold regular public preparedness drills.

After any disaster, ensure that the needs of the affected population are 
placed at the centre of reconstruction, with support for them and their 
community organisations to design and help implement responses, in-
cluding rebuilding homes and livelihoods.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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97+    Damaging earthquakes

China 19, Turkey
and Indonesia 11
Countries with the most damaging earthquakes

690–727   Total fatalities (estimates)

Figure 2.1 Damaging Earthquakes in 2012 
Source: James Daniell, Armand Vervaeck, CATDAT - Integrated Historical Global Ca-
tastrophe Database, Damaging Earthquakes Database 2012 - The Year in Review, EDIM 
- http://earthquake-report.com/
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A 5.9Mw earthquake hit the Emilia 
Romagna region of Italy on the 
20th May 2012, resulting in 27 
deaths, signiϐicant damage to his-
toric structures, churches and in-
dustrial buildings, and 7000 peo-
ple needing shelter. 
Economic losses in 2012, on 
the other hand, were dominat-
ed (>85%) by the Italian earth-
quakes in Emilia Romagna. 
The ϐinal loss estimate for direct 
losses by the Italian government 
for the earthquake sequence is 
upwards of 13.273 billion EUR 
(17.4 billion USD), which is com-
parable to the Aquila earthquake 
of 2009. 
40752 workers have been laid off 
as a result of the earthquake. Of 
this damage, 12.202 billion EUR 
occurred in Emilia-Romagna, 
980 million EUR in Mantova and 
51 million EUR in Rovigo. Other 
minor damage occurred in other 
locations.
The affected area in Emilia-
Romagna produced a GDP (Gross 
Domestic Product) value added 
in 2011 of 19.6 billion EUR, and 
exports totalling around 12.2 bil-
lion EUR.
For the 2012 earthquake, with 
downtime and businesses affect-
ed – a loss of 3.1 billion EUR in 
value added products was esti-

mated.   On the basis of damage 
to structures, warehouses and 
systems, the loss was equal to 
2.7 billion EUR in the biomedical 
sector and the textile industry. 
In addition of the other industry, 
the loss in the agricultural and 
livestock industry, where 13735 
businesses or concerns have been 
affected, totals around 2.2 billion 
EUR for agricultural sector.
The province of Modena account-
ed for 91.5% of this damage. 3.3 
billion EUR damage occurred 
to around 34000 residential 
buildings of the 63000 that were 
checked for damage through AE-
DES. Damage to schools and the 
education industry will total 
over 100 million EUR. Out of 963 
schools, 206 were red ϐlagged. 
In the health industry, around 
96 million EUR damage occurred 
(57 million EUR damage and 39 
million EUR temporary meas-
ures). 
The hydraulic system and reme-
diation has damage of around 72 
million EUR. 2100 structures of 
historical and architectural sig-
niϐicance had damage totalling 
2.07 billion EUR.

Source: James Daniell, Armand Ver-
vaeck, CATDAT - Integrated Historical 
Global Catastrophe Database, Damaging 
Earthquakes Database 2012 
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Figure 2.2 Seismic hazard map of the country
Source: Map prepared by INGV (Istituto -Nazionale di Geoϐisica e Vulcanologia)
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Figure 2.3 Epicentre Region
Source: Map prepared by U.S. Geological Survey National Earthquake Information Cen-
tre 29 May 2012 

Figure 2.8 Intensity map computed 
for the May 20th 2012 event

The May 20 and 29, 2012, 
earthquakes were felt through 
the whole of northern and cen-
tral Italy, and as far as Switzer-
land, Slovenia, Croatia, Aus-
tria, south-eastern France and 
southern Germany. 
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Figure 2.6 Seismic sequence updated to June 10
Source: Map prepared by INGV (Istituto Nazionale 
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Figure 2.7 Epicentres Location

Earthquake epicentre
At 04:03 on Monday May 20th, an earthquake with magnitude MW = 5.9 
struck the region of Emilia Romagna in northern Italy with an epicentre 
approximately 30km west of Ferrara. Over one week later at 07:00 on 
Tuesday May 29th, an earthquake of magnitude MW = 5.9 occurred with 
an epicentre 15km to the west of the ϐirst main event. 

Epicentre earthquake 
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event
Epicentre earthquake 
May 29th with Mw 5.9 
event
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