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Cities are the
economic heart
of America

UNITED STATES ECONOMIC ACTIVITY, SPLIT IN HALF

http://www.was
hingtonpost.co
m/blogs/the-
fix/wp/2014/02/
19/you-might-
not-like-big-
cities-but-you-
need-
them/?tid=sm_f
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The following table ranks the gross domestic products of nations across the world alongside the gross metro product of the 50 biggest U.S. cities.

E

Country or Metro Area 2011 GDP or GMP (in billions)
United States $15,094.0

China $7,208.9

Japan $5,869.1

Germany $3,569.5
France $2,774.4
Brazil $2,476.7
United Kingdom $2,416.4
Italy $2,198.0
India $1,897.9
Russia $1,857.9
Canada $1,739.4
Spain $1,492.5
Australia $1,483.8
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New York-Northern New Jersey-Long Island, NY-NJ-PA $1,287.7
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Mexico $1,154.1
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South Korea $1,116.4

-
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Indonesia $846.8
Netherlands $837.8
Turkey $773.1
Los Angeles-Long Beach-Santa Ana, CA $755.0
Switzerland $637.7
Saudi Arabia $576.8
Chicago-Joliet-Naperville, IL-IN-WI $546.8
Sweden $537.7
Poland $514.3

=
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Belgium $512.6
Iran $499.7
Norway $485.2

http://blogs.wsj.com/economics/2012/07/20/u-s-cities-with-bigger-economies-than-
entire-countries/tab/interactive/
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TRIUMPH OF THE CITY

How Our Greatest invention Makes Uis

Richer, Smarter, Greener. Healthier and Happier

EDOWARD GLAESER

EDWARD GLAESER
AUTHOR, "TRIUMPH OF THE CITY"

Cities play a central role for
humanity, offering the opportunity
to learn from each other face to
face.
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Cities have the capability of providing
something for everybody, only
because, and only when, they are
created by everybody.

(Jane Jacobs)

All of us articulate our understanding
of the city in different ways, thus
implying that cities are kaleidoscopes
of plurality, a multiplicity of ideas,
perceptions, theories, models.

(Batty, 2013)
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Will exceed 9 billion in 2050
9.3 billion

Increase in population

100 World population

5 | (100 million) 7 billion |

50

25

0
2010 2030 2050

Source: State of World Population,
United Nations

Urbanization The percentage of population residing
100 in urban areas will reach 70% in 2050.
75 | World rural/urban population
&0 (100 million) 1 Urban
e popu-
o , 70% |ation

2010 2030 2050

Source: World Urbanization Prospects,
b4 United Nations (2010)

Increase in energy consumption due  The middle class will account
to the expansion of the middle class  for 65% of the total in 2020,

Pepulation by disposable income bracket in emerging economies

50 {100 million) 41 43 43 47

38
-

- D | 504 g% Middle
= class
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Source: White Paper on International Economy and Trade 2011,
the Japanese Ministry of Economy, Trade and Industry

ttp://www.smartcity-planning.co.jp/en/outline/index.html

Beniamino Murgante

While India is still at an early stage of urbanization, China will continue to
see rapid growth across cities of all sizes including rising megacities
Contribution to country GDP growth, 2010-25
710 large cities in China will
generate more than 90 percent
of the nation’s GDP growth

/ll‘—‘l China, three cities

17
J, became megacities

E < —— between 2007 and
W 2010, and four more

In India, small cities and rural
areas continue to matter—only
234 cities make it into Cityscope

Top five cities

Rank 6 to 15
] ! are expected to do

Rank 16 to 30 1 (soby2025

All other i i

large cities

Small cities

and rural areas

Total growth

S0URCE: McKinsey Global Institute Cityscope 1.5

Cities segmented by contribution to total GOP, 2010, cumulative % of total'

Large cities, ranked by GDP Small 100%

United States

Population [CH

GOP 3 17

Western Europe
Population ﬂ

coe |EB

China
Population 5

cor B

India
Population I

coe |

Top2 Mext28

cities, [rounded
All others rural figures)

21 0.3 billion

$15 trilion

0.4 billion

$16 trillion

1.3 billion
$6 trillion

1.2 billion

61 $1 trilion

'GDFP measured at real exchange rate; some figures may not sum to 100%, because

of roundi

Source: McKinsey Global Institute analysis
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living in urban areas 1950-2050
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- Percentage of EU population living in urban areas, 1950-2050 (forecast)
Source: UN (2009)
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An urban future: Kenya’s populatlon growth

B Rural ® Urban

1|I||||||”

2000 2005 2010 2015 2020 2025 2030 2035 2040 2050

*Includes core- and peri-urban residents.
! Note: Population growth projections are World Bank computations based on data from KINBS and UN, DESA (Source: World Bank)
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Examining the Impact of the Growth of Cities
e r a n e c In 1950, New York City was the only megacity with a population of more than 10 million

people. By 2015, the United Nations estimates there will be 22 megacities.
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estimated 75 percent of P percent of their water supply
e Workds SOSrEY; [ || || toleaky infrastructure. Every second, the urban population grows by 2 people.
Almost 180,000 people move into cities each day.
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Dharavi: 240-hectare slum in
central Mumbai

http://archive.indianexpress.com/news/dharavi-development-project-inches-
ahead/1153592/
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"the paradox of the great civilization change consists in the

fact that we have practically unlimited access to information
and data and yet we are nearly unable to use it in any way".
Manuel Castels 2009

Data is the new oill
Models are the new gold
Clive Humby
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Ecological Informatics 30 (2015) 365-378

Contents lists available at ScienceDirect

Ecological Informatics

journal homepage: www.elsevier.com/locate/ecolinf

Supporting planning activities with the assessment and the prediction of @ CroeMark
urban sprawl using spatio-temporal analysis

Federico Amato, Piergiuseppe Pontrandolfi, Beniamino Murgante *

School of Engineering, University of Basilicata, Viale dellAteneoLucano 10, Potenza, 85100, ltaly

ARTICLE INFO ABSTRACT

Article history: The inestimable value of soil is exemplarily summarized in the definition provided by the European Union
Received 10 January 2015 (2006), which considers it as "the upper layer of the earth's crust, formed by mineral particles, organic matter,
Received in revised form 19 June 2015 water, air and living organisms".
:ﬁi‘i’lﬁ ;glji::ey;;]j]usl 2015 The importance of soil protection is now universally recognized, but despite a lot of debates and principle’s enun-
v ciation, in the last decades soil was consumed at a rate of 8 m? per second. The aim of this study is to propose a
Keywords: model which, on one side, is able to measure variations occurred in land use, and, therefore, to determine soil
Urban planning consumption, and, on the other side, is capable to predict future changes. Specifically, a simulation model has
Soil Consumption been proposed based on two methods; Joint information uncertainty and Weights of Evidence in order to analyse
Urban sprawl and predict new built-up areas. The proposed model has been applied to Pisticci Municipality in Basilicata region
Built-up areas (Southern Italy). This area is a significant example, because of its high landscape value and, at the same time, ofa
Sustainability lot of developing pressure due to touristic activities along the coastal zone.
© 2015 Elsevier B.V. All rights reserved.
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Amato, F., Pontrandolfi, P.,
Murgante, B., 2015,
Supporting planning activities
h ; . ; with the assessment and the
T ———— A - (R o, - prediction of urban sprawl
, using spatio-temporal
analysis, Ecological
Informatics, Volume 30,
November 2015, Pages 365—

o . Y 378
- i i doi:10.1016/j.ecoinf.2015.07.0

I|| ! ; |lII
~' Basilicata - Fisl.'il.'l.'i|
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Amato, F., Pontrandolfi, P., Murgante, B., 2015, Supporting planning activities with the
assessment and the prediction of urban sprawl using spatio-temporal analysis, Ecological
Informatics, Volume 30, November 2015, Pages 365-378 d0i:10.1016/j.ecoinf.2015.07.004
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Amato, F., Pontrandolfi, P., Murgante, B., 2015, Supporting planning activities with the
assessment and the prediction of urban sprawl using spatio-temporal analysis, Ecological
Informatics, Volume 30, November 2015, Pages 365-378 doi:10.1016/j.ecoinf.2015.07.004
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2024

Fig. 9. The hamlet of Marconia, highlighted by the red dashed line; blue pixels identify buildings at different dates.

2012 i 2024 s e

Fig. 8. The hamlet of Tinchi, highlighted by the red dashed line; blue pixels identify buildings at different dates.

1956 1982 1989 A56-12 A12-24 2022 Quantity of

Pisticci Municipality 28 58 98 97 28 153 built-u 9]

Tinchi 1.62 6.05 9.06 8.81 5.72 1615 qgreas [ha]
Marconia 1.19 8.91 2639 294 7.10 37.69
F. Terrupo 0.95 1.03 2.04 2.32 0.40 367 Measured a
S. Leonardo 1.32 139 3.48 3.50 1.24 606 different
Coastal area 0.14 0.85 3.95 15.54 7.01 2269 .

times.

Amato, F., Pontrandolfi, P., Murgante, B., 2015, Supporting planning activities with the
assessment and the prediction of urban sprawl using spatio-temporal analysis, Ecological
Informatics, Volume 30, November 2015, Pages 365-378 doi:10.1016/j.ecoinf.2015.07.004
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Joumnal of Cultural Heritage 23 (2017) 44-54

Available online at Elsevier Masson France

ScienceDirect EM|consulte

AR =3 www.sciencedirect.com www.em-consulte.com/en

ELSEVIER

Preserving cultural heritage by supporting landscape planning with (!)msmk
gquantitative predictions of soil consumption

Federico Amato?, Federico Martellozzo®, Gabriele Nolé <, Beniamino Murgante **

# School of engineering, University of Basilicata, 10, viale dell’Ateneo Lucano, 85100 Potenza, Italy
B University of Rome “La Sapienza”, 9, via Del Castro Laurenziano, 00161 Roma, Italy
< Jtalian National Research Council, IMAA C.da Santa Loja, Tito Scalo, 85050 Potenza, ltaly

ARTICLE INFO ABSTRACT

Article history: Landscape preservation in Italy is a major issue in national cultural heritage conservation policies. Urban
Received 30 August 2015 settlements growth is among the most threatening factors for the correct landscape preservation. Such
Accepted 22 December 2015 phenomenon may result in corrupting the correct landscape-system functioning, particularly when the
Available online 24 December 2016 development occurs without precise planning prescriptions. Land-usefcover evolution dynamic is a sub-
ject widely and thoroughly investigated, especially concerning consumption of natural and other lands
f:—"d“""'d‘& odel due to anthropogenic activities. This paper focuses on a region in southern Italy, where soil consumption
ol c::;um:'l?:nm B is known to represent a urging matter of concern. However, although the negative impacts of soil con-
Urban sprawl sumption are well known, to our knowledge there are no case studies presenting a precise quantitative
Landscape assessment of the intensity of such phenomenon for the region of interest. Furthermore, this study aims at
Sustainability forecasting the development of urban settlements through the application of the cellular automata model
Cultural heritage SLEUTH; the case study concerns the Municipality of Altamura (Apulia region, Italy). Results highlight
Urban planning how current landscape preservation instruments alone cannot ensure a reduction in soil consumption
Built-up areas phenomenon and how urban areas expansion is incompatible with a correct landscape conservation in
the study area.

© 2016 Elsevier Masson SAS. All rights reserved.
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Initial Growth
patterns ‘ simulation cycles

Results

Immagini input

Slope

Land cover

Calibration Excluded
Coefficients

Urban

Transport

Hillshade
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Amato F., Martellozzo F.,
Nole 6., Murgante B. (2016)
"Preserving cultural
heritage by supporting
landscape planning with
quantitative predictions of
soil consumption” Journal of
Cultural Heritage Elsevier
doi:10.1016/j.culher.2015.12,
009.
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© - =3 Aitamura municipality

I suilt-up areas in 2012
B suilt-up areas in 2050 (simulation)

2 0 2 4km

Amato F., Martellozzo F., Nolé G., Murgante B. (2016) “Preserving cultural heritage by
supporting landscape planning with quantitative predictions of soil consumption”
Journal of Cultural Heritage Elsevier doi:10.1016/j.culher.2015.12.009.
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Volume 8, Issue 4 Sustainabilily 2018, &4}, 297; ¢oi:10.3380/ 508040257

The Effects of Urban Policies on the Development of
Urban Areas
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Simulazione Risultati delia
cicli di crescita simulazione

Immaging
output
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Profilo orografico

LEGENDA

[ Confini comunali
T=3 Ambiti urbani

Disciplina urbanistica vigente
Zone industriali efo artigianali esistenti
Zone industriali e/o artigianal non attuate
B Zone residenziali esistenti
Zone residenziali non attuate
B Attrezzature e servizi pubblici esistenti
Zona serv. attrez. pub. non attu
W Zone verdi pubbliche esistente LEGENDA
Zone verdi pubbliche non attuate 5 "
= Zone £ Special [ Confini comunali

Sistema insediativo

uadro vincolistico M Edifici presenti al 1956
S. st tori biental I Edifici presenti al 1988
R 2 >t STONCO-aisentale Edifici presenti al 1995

¢ Patrimonio culturale
Vincola archeologico Edifici presenti al 2012

—| Boschi ed aree percorse da fuoco

= Amato, F.; Maimone, B A.. Martellozzo, F..

Zone a protezione speciale

S Nole, 6.; Murgante, B. (2016) The EffeCTS

Piano di Assetto Idrogeologico

L . of Urban Policies on the Development of
“ Urban Areas. Sustainability 2016, 8, 2
Rischi allvione doi:10.3390/5u8040297

[ Tempo di ritorno 30 anni
Tempo di ritorno 200 anni
Tempo di ritorno 500 anni
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297. doi:10.3390/s5u8040297
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Amato, F.; Maimone, B.A_;
Martellozzo, F.; Nole, G.;
Murgante, B. (2016) The
Effects of Urban Policies
on the Development of
Urban
Areas. Sustainability 2016
8, 297.
doi:10.3390/5u8040297

e o Study Area
I Built-up areas in 2012
B Built-up areas in 2050
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Verso un migliore uso delle risorse: scopri, segui, sollecita.

»,

e e

EUROGI Members Meeting “Geospatial & Digital
Transformation key for Industrial Revolution 4.0 and Society”
April 26th. Fisciano, University of Salerno




Spatial Information in supporting ; Beniamino Murgante
environmental planning and disaster -

management

DATA ANALYSIS AND > Google FUSION /\/

DEENBATE PRE-ELABORATION TABLE

GIS mapping and
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Origine dei dati
867 = 100%

Localizzati nell’indirizzo esatto dell’'intervento

Indirizzo, strada o localita non &
riportato nel database di Google Earth

Interventi esclusi dall’analisi perche
riportanti informazioni contrastanti o
duplicazione dell’'informazione

Non Localizzabili
1%
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Amato, F.; Maimone, B.A.;
Martellozzo, F.; Nole, G.;
Murgante, B. (2016) The
Effects of Urban Policies
on the Development of
Urban

Areas. Sustainability 2016,
8, 297.
doi:10.3390/5u8040297
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Martellozzo, F.; Nole, G.;
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Applied Geography 91 (2018) 156-167

Contents lists available at ScdenceDirect

Applied Geography

ELSEVIER journal homepage: www.elsevier.com/locate/apgeog

Modelling the impact of urban growth on agriculture and natural land in
Italy to 2030

F. Martellozzo™", F. Amato”, B. Murgante®, K.C. Clarke®
* University of Florence, DISEI Dep. of Economics and Management, Jtaly

" University of Basilicara, School of Engincering, Ialy

“ University of California — Santa Barbara, USA

ARTICLE INFO ABSTRACT

Eeywords: The uncontrolled spread of towns and cities into their surrounding rural and natural land, and the consequent

Taly increasing demand for new natural resources are among the most important drivers of global climate and en-

Land use projections vironmental change. This study investigated the loss of natral and agricultural land in Ialy in the last decades,

ﬁuul:‘mmamn during which urban areas have undergone significant expansion. The study underlines the negative con-

Analytic i sequences of past uncoordinated urban and regional planning in Italy which often featured adaptive ex-post

ytic hierarchy process . . o . o

Sustainable development strategies favouring real estate market retums, rather than avoiding ex-ante the unsustainable threats. The aim is
to show that only through a recalibration of prorities in planning, by adding policies that favour ecological
conservation, it is possible to better foster sustainable land use practices. To this end, the research features a
comparison of forecasts of land-use/cover changes (LUCC) corresponding to different policy-oriented scenarios,
using a combination of multi criteria analysis and cellular automata modelling. In the planning literature there
are many applications of land-use change modelling at the regional/local scale, however to the best of our
knowledge, none does it at high resolution and at the full country scale. This sort of analysis is important for
policy makers because it allows investigation of the combined relevance of local and global criteria in influ-
encing urbanization for the future, Thus it couples locally relevant findings with a comprehensive vision of the
phenomenon at a natdonal scale. We conclude by discussing some critical socio-economic implications of the
modelled scenarios in order to provide policy makers with useful ols and information to develop resilient and
sustainable planning strategies.
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Amato, F.; Martellozzo, F.; Murgante B.; Clarke, K. (2018) Balancing urban expansion against
agriculture and natural land loss: Scenario-based Modelling of urbanization and ecological losses in
Ttaly to 2030 Applied Geography 91, pp. 156-167 DOT: 10.1016/j.apgeog.2017.12.004

EUROGI Members Meeting “Geospatial & Digital
Transformation key for Industrial Revolution 4.0 and Society”
April 26th. Fisciano, University of Salerno




Spatial Information in supporting O Beniamino Murgante
environmental planning and disaster _

Areas within a 300m buffer from the coastal line (CBCP,).

Areas within a 300m buffer from the coastal line of lakes (CBCP,).

Water streams, river zones and areas within a buffer of 150m from these (CBCP.,).
Glaciers and perennial snow areas (CBCP,).

National and regional reserves and parks (CBCP,).

Code of Cultural Forests and woodlands (CBCP;).

and Landscape
eniioe Wetlands (CBCP,).

The Natura 2000 Sites of Community Importance (SCIs) and Special Areas of Conservation (SACs).
Project SACs are usually included within SCIs.

Special Protection Areas (SPAs). In Italy, these areas cover about 19% of inland

and 4% of marine areas.

Important Bird Areas (IBA)

Housing Market The Number of Total Transactions (NTT).
Index "~ The Housing Market Index (HMI), which consists in the ration of NTT with the
stock of residential unit existing in a specific territorial unit.

Amato, F.; Martellozzo, F.; Murgante B.; Clarke, K. (2018) Balancing urban expansion against
agriculture and natural land loss: Scenario-based Modelling of urbanization and ecological losses in
Italy to 2030 Applied Geography 91, pp. 156-167 DOT: 10.1016/j.apgeog.2017.12.004
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Amato, F.; Martellozzo, F.; Murgante B.; Clarke, K. (2018) Balancing urban expansion against
agriculture and natural land loss: Scenario-based Modelling of urbanization and ecological losses in
Italy to 2030 Applied Geography 91, pp. 156-167 DOT: 10.1016/j.apgeog
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Scenario Scenario

conservation BAU/diffusion La"di%a‘ffaﬁfg;emio" Landi?ﬁaﬁ:g;ec“on

CBCPa 0,112 0,085 High values High values
CBCPb 0,112 0,085

CBCPc 0,112 0,085

CBCPd 0,112 0,085

CBCPe 0,112 0,085

CBCPf 0,112 0,085

CBCPg 0,112 0,085

SCls 0,047 0,033

SPAs 0,047 0,033

IBA 0,031 0,022

HMI 0,02 0,32

Criteria's weights resulting from the o @ P

AHP and used for the scenario
conservation and for the scenario ) T - X :
BAU/ diffusion. B ) Sy o, S |

Amato, F.; Martellozzo, F.; Murgante B.;
Clarke, K. (2018) Balancing urban
expansion against agriculture and
natural land loss: Scenario-based
Modelling of urbanization and ecological
losses in Italy to 2030 Applied p
Geography 91, pp. 156-167 DOT: Bo__ 07 50 _100km
10.1016/ j.apgeog.2017.12.004
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iSD 0- 50 100km
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Land Use

Il Urban Bl Forest
[ Infrastructure 1 Wetlands
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Amato, F.; Martellozzo, F.; Murgante
B.. Clarke, K. (2018) Balancing urban
expansion against agriculture and
natural land loss: Scenario-based
Modelling of urbanization and
ecological losses in Italy to

2030 Applied Geography 91, pp. 156-
167 DOT: 10.1016/j.apgeog.2017.12.004
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Amato, F.; Martellozzo, F.; Murgante B.; Clarke, K. (2018) Balancing urban expansion against agriculture
and natural land loss: Scenario-based Modelling of urbanization and ecological losses in Italy to
2030 Applied Geography 91, pp. 156-167 DOT: 10.1016/j.apgeog.2017.12.004
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Decrease (and transition into) Increase (and transition from)
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Forest LUCC dynamics between 2012 and 2030
according to the Diffusion scenario
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Amato, F.; Martellozzo, F.; Murgante B.; Clarke, K. (2018) Balancing urban expansion against agriculture and
natural land loss: Scenario-based Modelling of urbanization and ecological losses in Italy to 2030 App'
 Geography 91, pp. 156-167 DOTI: 10.1016/j.apgeog.2017.12.004 '
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Saganeiti L., Amato, F.; Nole, 6.; Potleca M., Vona M.; Murgante, B., "Change Detection and
Classification of Seismic Damage with LiDAR and RADAR Surveys in Supporting Emergency
Planning. The Case of Amatrice" Lecture Notes in Computer Science Volume 10407 pp 722-
731, Springer Verlag, Berlin, DOT: 10.1007/978-3-319-62401-3
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Saganeiti L., Amato, F.; Nolé, G.; Potleca M., Vona M.; Murgante, B., "Change Detection and
Classification of Seismic Damage with LIDAR and RADAR Surveys in Supporting Emergency
Planning. The Case of Amatrice" Lecture Notes in Computer Science Volume 10407 pp 722- o4
731, Springer Verlag, Berlin, DOI: 10.1007/978-3-319-62401-3
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Legenda

Change Detection oftenuta dalla
differenza tra il DSM del pre-evento e
il DSM del post-evento.

Variaizoni positive

|:0,4m

Variaizoni nulle
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Saganeiti L., Amato, F.; Nole, 6.; Potleca M., Vona M.; Murgante,
B., "Change Detection and Classification of Seismic Damage
with LiDAR and RADAR Surveys in Supporting Emergency
Planning. The Case of Amatrice” Lecture Notes in Computer
Science Volume 10407 pp 722-731, Springer Verlag, Berlin, DOI:
10.1007/978-3-
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Saganeiti L., Amato, F.; Nol¢, G.; Potleca M., Vona M.; Murgante, B., Change Detection and
Classification of Seismic Damage with LIDAR and RADAR Sur'veys in Supporting Emergency
Planning. The Case of Amatrice" Lecture Notes in Computer Science Volume 10407 pp 722-

731, Springer Verlag, Berlin, DOI: 10.1007/978-3-319
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Vona M., Cascini 6., Mastroberti M., Murgante B., Nole 6., (2017) Characterization of URM
buildings and evaluation of damages in a historical center for the seismic risk mitigation and
emergency management, International Journal of Disaster Risk Reduction, Volume 24, Pages 255

263, ISSN 2212-4209, http://dx.doi.org/10.1016/j.ijdrr.2017
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Vona M., Cascini 6., Mastroberti M., Murgante B., Nole 6., (2017) Characterization of URM
buildings and evaluation of damages in a historical center for the seismic risk mitigation and
emergency management, International Journal of Disaster Risk Reduction, Volume 24, Pages 2
263, ISSN 2212-4209, http://dx.doi.org/10.1016/.ijdrr.2017.05.008
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[: Horizontal section
Case study

] Aggregate of buildings
- -~ 0

Beniamino Murgante

CASO 1 - Crollo totale
nel solaio di copertura

'ISB Case 1. Geometric characteristics of buildings.

¥
*  Building Surface (m)*

Perimeter (m) Average thickness of the masonry

walls (m)

34.86
2591
17.48
22.03

2177
2395
17.21
19.00

0.42

Vona M., Cascini 6., Mastroberti M., Murgante B., Nole 6., (2017) Characterization of URM
buildings and evaluation of damages in a historical center for the seismic risk mitigation and
emergency management, International Journal of Disaster Risk Reduction, Volume 24, Pages 2

263, ISSN 2212-4209, http://dx.doi.org/10.1016/,.ijdrr.2017.05,008
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Vona M., Cascini 6., Mastroberti M., Murgam‘e B., Nole G., (2017) Characterization of URM
buuldmgs and evaluation of damages in a historical center for the seismic risk mitigation and
emergency management, International Journal of Disaster Risk Reduction, Volume 24, Pages 2
263, ISSN 2212-4209, http://dx.doi.org/10.1016/j.ijdrr.2017.05,008
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Vona M., Cascini 6., Mastroberti M., Murgante B., Nole 6., (2017) Characterization of URM
buildings and evaluation of damages in a historical center for the seismic risk mitigation and
emergency management, International Journal of Disaster Risk Reduction, Volume 24, Pages 2
263, ISSN 2212-4209, http://dx.doi.org/10.1016/.ijdrr.2017.05.008
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