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2% dal latino:

resilire (résilio, résilis, resilui, résilire; resiliens -éntis)

1) saltare indietro, ritornare saltando
2) indietreggiare velocemente, ritirarsi precipitosamente, retrocedere in fretta
3) rimbalzare, ripercuotersi

4) ripiegarsi su se stesso, restringersi, ridursi

5) rinunciare, disdire

I —
La voce é presa da: DIZIONARI
LATINO - ITALIANO
Alexander D.E., 2013. G. Liotta, L. Rossi, F. Gaffiot ITALIANO - LATINO

Resilience and disaster risk reduction: DIZIONARIO DELLA LINGUA LATINA

an etymological journey, . .
Nat. Hazards Earth Syst. Sci., 13, 2707-2716. | Latino ltaliano
HACHETTE Livre (LR

il capitello Torino 2010
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cultura latina

W Marcus Vitruvius Pollio (ca. 80-70; ca. dopo 15 a.C.)
M Titus Lucretius Carus (94; 50 a.C.)
W Gaius Plinius Secundus Maior (23 0 24; 79 d.C.)
W Lucius Annaeus Seneca Maior (ca. 54; ca. 39 d.C.)
W Lucius Annaeus Seneca Minor (ca. 4 BC; 65 d.C.)
Il Publius Ovidius Naso (43 BC; 17 d.C.)
W Marcus Tullius Cicero (106; 43 a.C.)
M Titus Livius (59 a.C.; 17 d.C.)
l Marcus Fabius Quintilianus (ca. 35-40; 96 d.C.)
W Lucius Enneus Florus (74; ca. 130 d.C.)
W Gaius Petronius Arbiter (ca. 27; 66 d.C.)
piu tardi, tra gli altri:
B Ammianus Marcellinus (ca. 325-330; dopo 391 d.C.)
MW Flavius Vegetius Renatus (seconda meta V-V secolo

Pompilius)
ratti dei leader,
se virtu morali e intellettuali

teggiamento
di distacco

|

itettura (Vitruvius) géj% Meratura (Ovidius, Petronius)
nze naturali (Lucretius, Plinius Maior) g‘é% Ma !EIViUS, Florus, Marcellinus, Renatus)

religione (Seneca Maior, Seneca Minor, Cicero, Quintilianus)

1

ione del quotidiano in senso tangibile e metaforico (tutti)
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MVITRVVII POLLIONIS
DE ARCHITECTVRA

LIBRIDECEM,

CYM COMMENTARIIS

DANIFLIS BARBARY,

gﬁd% Hcﬁitettu ra

||||||||||||

MVLYIS AEDIFICIORYM, HOKOLOGIOR VS,
AT MACKHINARYM DESCRIPTIONIDYS,
o s, 3

itruvius Pollio,
De Architectura

“L‘Architettura € una scienza, che é adornata di molte cognizioni,
e colla quale si regolano tutti i lavori, che si fanno in ogni arte.”

nei teatri
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RERAVM NATVYRA
L1807 sxy,

Ad poliezenam Orenrs Siramn loy
emzndstiosen senratilims tofiiuil,

itus Lucretius Carus,
De Rerum Natura

a8 prateiid Lo b spere fiey pra s popint
i 3 ? Hgs
pi- dntasn o al i

“L’uomo puo «salvarsi» solo attraverso la conoscenza delle cose
e non attribuendo ad interventi divini cio che non riesce a capire.”

ISR RiTavorvwiy
Fe orirorna Pudwzainy Ay
Apud Fria hocw Rapliel=tig s,
€14 1L 2y,

o - . Penguin ‘jCIassms
Istenza dei corpi LUCRETIUS

ON THE NATURE OF
THE UNIVERSE

ano dalle cose o dai corpi
e colpiscono i nostri sensi (immagini)
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4,

wze naturali

Naturalis Historia

undus Maior,

C. PLINII SECUNDI

NATURALIS
HISTORIZE,

Tomus Primus.

Cem Commentariis & sdnotationibos HERMOL AL
Baraant, Piwwians, Rusnans, Geresiny
DALECHANPLL, SCALIGERY, SALMASLY,
1s. Vessur, & Variomm,

Acuednnt praverea vavie Lelhvnes ex MSS, compluribus
24 etam Pagiwaram siewr e indicate,
feem "::{:i.s.'\?.:‘y" Nd.;;l.ﬂnf-q‘hm

Lus,

Rissen } Apud HACKIOS, Av 1669

“Nel confrontare diversi autori I'uno con I'altro, ho scoperto che alcuni dei piu seri e recenti scrittori hanno copiato,

LIFE

parola per parola, da lavori precedenti senza riconoscerne il merito.”
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g@iﬁa me filosofia

eneca Maior,
Controversiae

S l‘: N l“: (_’ .'\.
IN TEN VOLIMEs
w
AD LUCILICM
EPISTULAE MORALES

WITH AN ENGLIME TRASSLATION 87
RICHARD M. CUMMERE, 1"n.D.

BALOEANIEA, WRLLLN PN CRAE IR SO, PRI

I¥ THALE VOLUMES
!

CANIRIIGE, WAM AT
HARVARD UNIVERSITY PFRESS

soseow
WILLIAM MEINEMANN LTD
LA

La brevita della vita

“Il libro ti muta nell’essenza.”

Garzanti | grandi libri
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TITO LIVIO

g%% 'Vstoria

P Titus Livius,

Ab Urbe Condita

| STORIA ROMANA [g

TRADOTTA

oA
IACOPO NARDI

VOLLKE ALCONDO

FIRENZE
ADRIANO SALANI, EDITORE

“Portare aiuto dopo la battaglia é tardi.”

zzarriti nella battaglia di Zama
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| Publius Ovidius Naso,
Metamorphoses

DI O\ IDIO

a21 Riporre pAG1o AvDREA DELL \ NGVILLARA
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TTAVA RIM
Con le Ansotdtion
o1 M- Gioseere Honoroc.cx =
&Cgli Asgoment( &L Posuille

Sy b1 NI/_FR ANCEscO TVRCHI

B pucsly ewene Smpcesy

QT zrie £ i adornate

MDLXXX TV

“L'amore € cosa piena di ansioso timore.”

— navigare, nuotare e combattere
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2% [ letteratura

s Petronius Arbiter,
Satiricon

o dove la poverta non ha mezzi per vincere?

Persino quei filosofi, che passano i giorni gravati dalla cinica bisaccia,
finiscono anch'essi col vendere a fior di quattrini i loro assiomi.
Pertanto anche un procedimento legale € merce da mettere a mercato,

e anche il cavaliere che siede in giudizio non sdegna di farsi comperare.”

. |la lotta di Laocoonte

LIFE 15 GIC/IT/000030 - Realizzato con il contributo LIFE, uno strumento finanziario dell’Unione Europea




ﬁ PRIMA CONFERENZA NAZIONALE
=1 _ LIFE FRANCA

Trento 18-19 aprile 2018 FRANCA - Flood Risk ANticipation and Communication in the Alps
: ‘-‘:‘ : B A 2 - l'j, 1/ : g ‘“Z),\
= legge WY, s IR Ky
e * : & s il /'/'I 4 ‘ &% ;
= = A A ! : V] ) v y ! " V
ullius Cicero, ||, WS R agen. - /.
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“Mala tempora currunt (Corrono cattivi tempi).”

no dal proprio cliente

ius Quintilianus,
Istitutio Oratoria

“Quelli che vogliono apparire saggi tra gli sciocchi,
appaiono sciocchi tra i saggi.”
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cultura medievale ationis
tra gli altri: um Donatistis

angoparaorum

ancti Francisci

egum Britanniae

a Commedia

V 4
omo Leopardi |—{¥Zibaldone di pensieri | g‘%% a Leone X W
1798-1837 B 1475-1521
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Trascurando i passaggi nascosti (difficili da identificare

RGO < S Sy |

Latino/Inglese

[ CX R Wererun |
Latino/Francese

i, 1608-1688,

s De Motu Locali;

nio Liceti, 1577-1657,

eosphoros, seu de Lapide Bononiensi)
Latino/Italiano

nascita del moderno metodo scientifico

W Franciscus Baconus de Verulamio (Francis Bacon; 1561-
1626)
W Renatus Cartesius (René Descartes, 1596-1650)
H Galileo Galilei (1564- 1642)

in Bacone e Cartesio sebbene sembri che Galilei ignori la parola,
il termine “resilienza” (e derivati) essa appare in scambi epistolari o dibattiti
compare direttamente per descrivere con colleghi a proposito
proprieta fisiche e fenomeni naturali di Astronomia e moto dei corpi

... “The Eccho cometh as the Original Sound doth in a round orb of Air: It were good to try the creating of the Eccho, where the Body repercussing maketh an Angle: As
against the Return of a Wall, & c. Also we see that in Mirrors, there is the like Angle of Incidence, from the Object to the Glass, and from the Glass to the Eye. And if you
strike a Ball side-long, not full upon the Surface, the rebound will be as much the contrary way; whether there be any such resilience in Eccho’s (that is, Whether a Man
shall hear better, if he stand aside the Body repercussing, than is he stand where he speaketh, or any where in a right Line between) may betried; Tryal like-wise would be
made, by standing nearer the place of repercussing, than he that speaketh; and again, by standing further off, than he that speaketh, and so knowledge would be taken,
whether Eccho’s, as well as Original Sounds, be not strongest near hand.” ...

% } | rancesco Bacone E’ innegabile che, grazie a Francesc i it

5]

Thomas Campbell
1733-1795

James Keill
1673-1719

C:bgj al Secretion
[=]

Ralph Bohun
1639-1716

jther there be any fuch refiliehee in Ecco's (that iy cWhethee a-Min fhall

| heacbeter, ifhe Rtand afide che Body repercuiling, thailit he ftand wheee
[he fpeaketh, or any where inaright Linc berweeny mayibetried; Tryal kke-
| wife would be made, by ftanding nearer the place of rpercnfling, than he
tharfpéaketh; and again, by ftanding {urtier off, thandie thatfpeaketh, and

|fo knowledge would be takeh, whether Eccho’s, aswellas Original Suunds,

’ be not (trongeft near hand. ) r2ani [ 1)

the South of
a series of letters to John
Watkinson

(2

(o

and properties of wind
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Il Thomas Blount (1618-1679)—
W Edward Phillips (1630-1696)———
W Ephraim Chambers (1680-1740)

faratins oot
Very wleful for 3l fich »
saderfland

= \WORDS:

Wnivertal Englify Dictionarp.

of Arts and Sciences

CONTAININ

CIrcLOPADIA:

CIENCES;

GLOSSOGRAPHIA j

4 OR A UNIVERSAL
'C-Tm-l,gmli«/\RY’i ARTS
Hard VWords, t

¥hecher Heireo, Greck, Latin

IONARY

RE

Repallulation, a budding
forth again,

Repulfe, (Lat.) a being
dn‘;‘:n back, a Denial, L

epite, or Reputation, (Lat
Crcdft, E[i:cm‘.? > (La

Repaure, to think, count, ot
ook upon.

Reguiems, (Lat.) ice. Reft,
a Mafs for the Souls of de-
ceafed Perfons,

Reguital , Reward , Ac-
knowledgement.

quxi{:‘?:, (Lat.) neceffary.

Re-falueation, (Lat.) a fa-
Iuting again.

_Re?'cm, in Law, isan ad-
miffion or- receiving a third
Perfon to plead his Right in
a Caufe formerly commenc-

ed between other two; asif ma

a Tenant for Life brings an
Adtion, and he in reverfion
comes 1n, and prays to be re-
ceived to defend the Land,
and to plead with the De-
mandant.

Refeind, (Lat.) to cut off,
to difannul, to repeal.

Refciffery, making void, or
repealing.

Refeoms, or Refese, in Law,
isa refiftance againft Lawful
Authority.

. Refeript, a writing that is
in_anfwer to a Letter, Pe-
ution, Wnt, .

Refenffor, is bhe that com-

nits tuch a Kefeows.

Re-fearch, Rri& Inquiry, .

diligent feeking after.
Refemblance , likenefs, a-
greeablenefs,
Refent, to be fenfible of,
or to {tomach an Affront.

RE

Refervation, (Lat.)a referv~
ing or k::rning in ftore.

Referved, grave, clofe, not
free in Difcourfe. |

Refer, the receiving or en-
tertaining an Qut-law’d Per-

fon, R

Refiance, (Fr,) a Man’sa-
bode or continuance in the
{ame place.

Ref fence, (Lat.) the fame
as Refiance, only ‘tis more
peculiarly ufed for the con-
tinuance or abode of a Par-
fon or Vicar upon his Be-
nefice,

Refidentiary, one that re-
fides in his Benefice.

Refidual, See Apotome.
Refidne, the relt, the re< -

Aénder. i, (Lat 2 givi
et 107, t.) A gIVing
up, c{:-g’[’xﬁrcnduing; in Law
it 1sufed for the giving up of
a Benefice into thé Hands of
the Ordinary.

Refignee, ~ the party to
whom a thing is religned.
. Refigner, the Perfon refign-

Refiliency, or Refiliion, a
leaping back, recoiling, of
e/mons , yielding Kolin,

or of the nature of 1t.

. Refipifeence, i.e. a becom-
ing wife again, Repentance,
Amendment.

Refiitance, (Lat.) a with~
flanding or oppofing; a de-
fending a Man’s {clf againft
the force of one that affails
him.

Res Natwrales, or natural
things are three, Health, the

§ bbb Caufes

a Brnefice intu-the ‘Hands of the Qrdinary, which
by -t Caronifts_is ane armd'hﬁgai.'
c&‘ath’ the Piny to whom a ¢ ngh

Gefigner, the Perlb‘n that nﬂ{y,m. ;
fefigammt, . the A& of refigning, oz giviog

that whi B is'refitient.
fefilient i

EE et P CISERU—

- RE-L

P - P B

o

lea back

RECOIL, or REsouxp, the refilition of 3 body, chiclly a
firc-arm ot the motion wherchy, wpon explofion, it Mans
or fies backwards, See Guw, Morrtar, &

Ihe grester the i.'l'.zr_;l:'., GaEnirsi ‘-"-.'r."'n:, ER:E greafer Ine re-
bourd—y an experimont made belose the royal focicty, and
related in che Pledfl Tranfod, it was found that cannons

chargml to a certain deores, throw the ball from nght to left
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. other metals

Part 11 Theory of Structures, Chapter 111 Strength and Stiffness, Section 1 Summary of General Principles, 244 Strength-Toughness-Stiffness-Resilience|

A MANUAL

or

APPLIED MECHANICS.

BY

WILLIAM JOHN MACQUORN RANKINE,

CIVIL ENGINEER; LLD.} F.B.8L LOYD. AND EDIN; T.RARL]

ECITE FROFRSSOR OF CIVIL ENCISERAING AXD MECHANICS I THE UNIVERSITT OF GLASGOW;

PAST PRESIDEXT OF THE [NSTITCTION OF EXGINKERS I¥ SCOTLAND ] FEEAIDENT OF THE
PHILOSOPIICAL SOGIETY OF GLASGOW; HONORANT MEMDER OF TUE LITERART
A3D PHILOSOPWICAL AOCIKTY OF MANCHESTER, OF THE BOTAL
BOCIETY OF TASMANLA, KTC, KTC.

With Fumerons Diagrams.

THIRD EDITION, REVISED,

LONDON:
CHARLES GRIFFIN AND COMPANY,

solids more plastic and Hqudds Tess viscous,

244. The Ultimate Swength of a solid is the stress required to
produce fracture in some specified way. The Preoor Swengih is the
stress required to produce the greatest strain of a specific kind
consistent with safety ; that is, with the retention of the strength
of the material unimpaired. A stress exceeding the proof strength
of the material, although it may not produce instant fracture, pro-
duces fracture eventually by long-continued application and fre-
quent repetition. Strength, whether ultimate or proof, is the
product of two quantities, which may be called Toughmness and
stiffucss, Toughness, ultimate or proof, is here used to denote the
greatest strain which the body will bear without fracture or with-
out injury, as the case may be : stiffiness, which might also be called
hardness, is used to denote the ratio borne to that strain by the
stress required to uce it,—being, in fact, a modulus of elasticity
of some specified kind. Malleable and ductile solids have ultimate
toughness greatly exceeding their proof toughness. Brittle solids
have their ultimate and proof toughness equal or nearly equal.

s the quantity of mechanical work required

BauCe the proor strain, and is eqnal to the product of that
strain, by the mean stress in its own direction which takes place
during the production of that strain,—such stress being either
exactly or nearly equal to one-balf of the stress corresponding to
the proof strain. Hence the resilience of a solid is exactly or
nearly one-half of the product of its proof toughness by its proof
strength ; in other words, one-half of the predunct of the square of
its proof toughness by its stiffness.

266, Th bf the bar, or the work performed

in stretchiris=m=po=rre=smripofpriof strain, is corputed as follows :
—a being the length, as before, the elongation of the bar under the
proof load is

@
&L = ——;
Es

305. Thl Resilience or Sﬁiu.ﬁ of a Beam ls the work performed
in bending 1t to the proo ection. 1s, if the load is concen-

trated at or near one point, is the product of half the proof load
into the proof deflection ; that is to say,

Wo,

1

2
(2.)!A Modulus of Resilience, "iE, If the kind already mentioned
n 2

half ol e oo e ecorrespondingangla
of torsion ; and it is given by the following equation :—

Ll f'h?mfor g solid shaft ; or

STATIONERS HALL COURT, Each solid has as many different kinds of stiffness, toughness, T =510
1864 - strength, and resilience as there are different ways of straining it, (L)
e the i oy as the following table shows. In that table pliability is used as a Mi FRi-hd)a
(Fbe At rsrs gt of Tt geueral term to denote the inverse of stijfness .— ) 5= _5'11_.07&_{"_ for a hollow shaft.
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medicina e psichiatria

Il Robert Bentley Todd (1809-1860)
Il David James Hamilton (1849-1909)

l Thomas Clifford Allbutt (1836-1925)
W Andrew Wynter (1819-1876)

[ THGgaEsE o Ay v P (o var)

& practical

any Writers (autori vari)

ngers

of iron ships: their causes and means of prevention,

with the mode of application to the existing iron-clads

MaLse! concept of resilience, Textile Research Journal 18(3): 141-148, 1948

M. . n
itative study of Resilience, Textile Research Journal 20 (7): 441-453, 1950

. English poets,
nel volume 133 Lardner's Cabinet Cyclopaedia

w

AMERICANS IN JAPAN :

AN ABRIDGMENT

GOVERNMENT NARRATIVE OF THE
U. 8. EXPEDITION TO JAPAN,

UNDER COMMODORE PERRY.

ROBERT TOMES.

processi industriali

W Charles Frederick T. Young (1819-1864)
W R. M. Hoffman

capacita di ripresa dopo le avversita
(psicologia, protezione civile)

Il Robert Bell (1800-1867)
Il Robert Tomes (1817-1882)

earthquake, there was shown
panese character, which spoke W

848 BROADWAY.

Notwithstanding the calagit

F

esilienc,
L)

Precisa e vivida descrizione del ter
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urg, Mississippi, 1953)

W Donald A. Bloch
l Norman Garmezy
B Michael Rutter
B Ann S. Masten

B W. Neil Adger

a tra one all eta adulta

mrontare shock/stress esterni

Mwane in caso di shocks
[FEtUdi a cavallo tra antropologia/psicologia |
[ a cavallo tra antropologia/ecologia
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wm systems,
nnual Review of Ecology and Systematics, Vol 4 :1-23, 1973

cipation and Communication in the Alps

ecologia _ _ : :
But there is another property, termediresilience] that is a measure of the persistence

of systems and of their ability to absorb change and disturbance and still maintain
the same relationships between populations or state variables. In this sense, the

: w olling,
oundations of Ecological Resilience, Island Press, 2009

11 concetto di “resilienza ecologica” permette di
ecologici complessi possano adattarsi e
locali quali uragani, incendi, malatti

W Crawford Stanley (Buzz) Holling (nato
1930)

fondatore di Resilience Alliance

(http://mww.resalliance.org/1.php)

' Foundations::
of Ecological

Resilience
-.\Q\;s{:o

. Response diversity, ecosystem change, 2
resilience, Frontiers in Ecology and the Enwronment 2003; 1(9): 488-494 Pancs H. Gandersod

: olling, Regime shifts, resilience, and Craig R. Allen
em management, Annual Review of Ecology, Evolutlon and Systematics, 2004, 35: 557-81 7 and C. S. Holling

ological Resilience, Biodiversity, and Scale. Ecosystems, 1998, 1: 6-18

and Transformability in Social- ecologlcal Systems 2004, Ecology and Society 9:5
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W Crawford Stanley (Buzz) Holling (nato
1930)

fondatore di Resilience Alliance

(http://www.resalliance.org/1.php)

reazione omeostatica equilibrio dinamico
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economico-ambientali

OSTENIBILITA’

lamenti climatici

sostenibilita

W Charles Perrings
W Peter Timmermann

ENVIRONMENTAL MONOGRAPH NO. 1

Vulnerability, Resilience and
the Collapse of Society

Peter Timmerman

“the key point is that resilience is a measure of stability in the face of shocks
[...] in joint economy-environment systems”
and “[...] offers a helpful way of thinking about the evolution of social systems
partly because it provides a means of analyzing, measuring and implementing
the sustainability of such systems” (Perrings, 1998).

i

resilience ““/...] as a term describing the ability of a society to bounce back 3]
from severe stress [...]” and as “[...] the measure of a system’s, LTS3 Institute for Environmental Studies
OrF part of a system’s capacity to absorb and recover from the occurrence | 1981 Institut pour IEtude de UEnvironnement

of a hazardous event”.(Timmermann, 1981).
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io: stato della Florida

'BILI

MITIGATION RECOVERY
MODEL MODEL
Thearses and Choals Re-Accumulation of
Capital
Capable Agemncies
STRUCTURAL- Government Policies
Leadership + Politics COGNITIVE MODEL and Reliel Aid
Constituency Support Structural Changes Resource Distribution
Societal Changes
Slimathonal Factors
Physical Location,
Ape, Income. Health
Education, Gender,
Social Networks
Coagnitive Faclors Shori-term Recovery
Reduced EXPOsire (g Psychological 4‘- Rate
Atitudinal
Reduced Risk Long-terim
Rehabilitation

SUSTAINABLE AND RESILIENT COMMUNITIES
Low Risk
Low Vulnerability
Ongoing Flanning Initatives

His “/...] ultimate goal is to achieve community sustainability and resilience

in the face of prevailing natural and technological hazards”
High Level of OificialPolitical Sup'pnﬂ

and “/...] facilitate recovery processes”;
moreover, “/...] sustainable and resilient communities are defined as societies

Government/Private Partnerships
Interdependent and Independence of Social Networks

which are structurally organized to minimize the effects of disasters,
and, at the same time, have the ability to recover quickly i y .
H H . ppropriate Scale of Planning

by restoring the socio-economic vitality of the community [...]” (Tobin, 1999)
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disaster risk reduction

> citta vulnerabili

i Economy 2
Recovery
« Sustainability * Persistance
! Climate change ~ "“*ee... e 4',--‘-......-__,' ........ :
_."Mitigation .” Absorption aspetto multidisciplinare del concetto di resilienza
Adaptation: .-*. Risk management (Reghezza-Zitt et al., 2012)
S * Vulnerabil BT = A :
ty " Reconstruction, .~ : :
Resistance,
Ps y
Learning vs
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Making Cities Resilient: My City is Getting Ready

INTERNATIONAL

FEDERATION

scent Societies (IFRC)

eduction -ISDR)

1on R |

“The ability of a system, community or society exposed to hazards to resist, absorb,
accommodate, adapt to, transform and recover from the effects
of a hazard in a timely and efficient manner, including through the preservation
and restoration of its essential basic structures and functions through risk management”.

: local governance/urban risk. |

@ unisor
World Disaster Reduction Campaign

O£ @%
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aspetto multidisciplinare del concetto di resilienza
(Reghezza-Zitt et al., 2012)

Categories and classes Defmitions References
(I) DESCRIPTIVE CONCEPT
{Ia) ECOLOGICAL SCIENCE
measure of the persistence of systems and of their ability to zbsorb
1) original-ecological change and disturbence and still maintan the same relationships Holling, 1973

betwasn ions of state varizhles
magnitude of disturbance that can be absorbed before the system
2) extended-ecological changes its structure by changing the varisbles and processes that ~ Gunderson and Holling, 2002
control behavior

and
capacity of a system to experience shocks while retaining essentially
. . ... - . N . . . . .. the same fimction, structure, feedbacks, and therefore identity
tipologie delle definizioni di resilienza in ecologia e sistemi socio-ecologici 20 e chractrits:
il to zbsorb disturbances;
(Olsson etal., 2015) i) for selforganization; Walker et al., 2002
iif} for leaming =nd adaptstion;
28) four aspects
— | Attributes | 1) latitude (width of the domain);
Meaning [ Descriptive-neutral (N) | References | Prescriptive-good (G) [ References | 2) resistance (height of the domain); Folke et 2l 2004
3) precariousness;
Bomnce Back EB-N Hollin. BB-G Perrin o 4} cross-scale relations; _
B resilience and stability of ecological 19733, resilience 199?’ 3) systemic-heuristic quantitative property that changes throughout ecosystem dynamics Holling, 2001
(BB) systems and sustainable development - and occurs on ezch level of an ecosystem’s hierarchy :
P 4) operational resilience of what fo what? Carpenter et al., 2001
BB-T- BB-T- and
TN L= ability of the system to mzintzm its identity in the face of mtemnal
a handful of heuristic and some Walkeretal | B o . - Folke et al, change and external shocks and disturbances
thinkin, Sratmng 2010
adaptability and transformability aﬁ) SOCIAL SCIENCES

o Lo ability of groups or communities to cope with external stresses and
5) sociological disturbances as a result of social, political, and environmental change
6) ecological omic transition probability between states as a fimction of the consumption
and production activities of decision makers
and
ability of the system to withstand either market or environmentsl
shocks without losmg the capacity to allocate resources efficiently

(IT) HYBRID CONCEPT

underlying capacity of an ecosystem to mamtsin deswed ecosystem
services in the face of 2 fluctuating environment and human use

Walker ot al., 2006

Cumming et al., 2003
and Transform = -
(BB-T) propositions for understanding resilience| 2006

in social-ecological sy

Adger, 2000
Brock et 21, 2002

Perrings, 2006

T} ecosystem-services-related Folkeetal., 2002

8) social-ecological system
. . capacity of a social-ecological systems to zbsorb recurrent -
8a) soctal-ecological disturbances 30 as to retain essential structures, processes. feedbacks Adger et al, 2003
8b) resilience-approach perspective or approach to analyze social-ecological systems Folke, 2006
(IIT) NORMATIVE CONCEPT

9) metaphoric flexibility over the long term Pickett et al., 2004
10} sustainability-related mamtenance of natural capitzl i the long nm Ott and Dérmg, 2004
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HAZARDS I DISASTER

RESEARCH RESEARCH

(Bruneau et al., 2003; Tierney and Bruneau, 2007)

eressano le comunita soggette a disastri

EMERGENCY

HAZARD

TOSE Dimensions of resilience (in case of an earthquake event) |

VULNERABILITY HAZARD RESPONSE
ANTICIPATION
AND
Png;’mgsr:;ss The fechnical dimension of resilience refers to the abilitv of physical systems (including
Tachnical components, thelr inferconmections and ieractions, and entire systems) fo perform io

acceptable'desived levels when subject fo earthquake forces.

The organizational dimens ion of resilience refers to the capacity of organizations that manage
Orgmizational critical facilities and have the resporsibility for carrying ouf critical disaster-related fimctions o
= make decisions and take actions that contribute o achieving the properties of resilience outlined
above, that i, that help fo achieve greater robusiness, redundancy, resourcefulness, and rapidity.

DISASTER
RECOVERY

HAZARD
MITIGATION

The social dimension of resilience consists of measures specifically designed to Jessen the extent fo

. . Social which earthquake-sivicken communities and  govermmental juridictions suffer negative
NRC! National Research COUﬂCIl, 2006 corseguences due to the loss of critical services as a resulf of earthguakes.
Economic The economic dimension of resilience refers fo the capacity fo reduce both direct and indirect
economic losses resulting from earthguakes.

definizione quantitativa
di resilienza basata
sulla funzionalita

ness, Redundancy, Resourcefulness, Rapidity

w7 R= f [100-Q()dt
o

% Y time . -
R: community earthquake loss of resilience

ty: time istant when the hazardous event happens;  (100% pre-event; reduced, as an example,
Q(t): quality of infrastructure in function of time to 50% immediately after the event).

misura della resilienza sismica; definizione concettuale
(adattata da Bruneau et al., 2003)
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classificazione degli approcci quantitativi alla resilienza (adattato da Cere et al., 2017)

multi-hazard

Henry and Ramirez-Marquez, 2012

wide spectrum

QUANTITATIVE
APPROACHES

performance-based
direct approaches

single-hazard

small scale approaches

azus)
e eccentrica perché

aftereffect of the primary seismic event” (Cere¢ et al., 2017)

Agency, FEMA

into account in a non-explicit way [...]” and other
ironmental hazards [...]” are considered “/...] as an indirect

expert-based
indirect approaches

—

Zobel and Khansa 2013
Gama Dessavre et al., 2016.

Kircher, et al, 2006 .

Cimellaro et al., 2008 Mavrouli et al., 2014
Cimellaro et al., 2009 Barberis et al., 2015
Cimellaro et al., 2010b Biondini etal., 2015
Cimellaro and Piqué, 2016 Haugen and Kaynia, 2008

Uzielli et al., 2015

_)Kayula et al., 2008

Karamouz and Zahmatkesh, 2017
Field et al.. 2016
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sviluppo di modelli per la quantificazione della resilienza delle infrastrutture
(ospedali, lifelines, strutture, citta)

Acronym PEOPLES Framework groups

P Population and demographics

Environment and ecosystem

Physical infrastructure

Lifestyle and community competence

Economic development

|
|
[ Organized government services
|
|
|
|

w ||| (E] (]| O] |m

Social-cultural capital

PEOPLES framework for resilience-based design (RBD)
(adapted from Renschler et al., 2010; Cimellaro et al., 2016)

R
LIMITI:

B
extreme earthquake scenarios: definiti con “probabilistic seismic hazard assessment” (PSHA) X
solo alcuni indicatori di performance possono essere con approccio multi-hazard VULNERABILITY

SUSCEPTIBILITY LACK OF

and FRAGILTY . RESILIENCE
Physical 9 Capacity to
Ecological anticipate

social A5 Capacity to
Economic fe cope
Cultural

“~zmTmar»z>»T

tivo né quantitativo; Capacity to

Institutional /AN recover

B me T rNe FOwabfrmanf FOraFmam

“RmER AP AL SR A wPe=0 wemBOmEE

0 a hazard or stressor;
peptlblllty (or fraglll_t){); o K GOVERN AN
(c) societal response capacities or lack of resilience; RISK Organization planning /
(d) adaptive capacities. s el

Economic / social / environmental potential impact

gia applicato in diversi contesti (ambienti urbani, costieri e montani) (Birkmann et al., 2013)
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[ ouwrorksunw

c.AD 35 LAW LITERATURE CLIMATE CHANGE DISASTER RISK
N PRI ADAPTATION REDUCTION
1529 i
1625 STATESMANSHIP  sciENTIFIC _ i
METHOD \ Social technological
1859 MECHANICS I T intentional
CHILD » compound
/ __—" PSYCHOLOGY © 'S cascading
1930 MANUFACTURING |  ANTHROPOLOGY | - 3
VPR E| RESILIENCE 3
1973 ECOLOGY RESEARCH '2 (%
P l 2
MANAGEMENT
2000 (ADAPTIVE) D':QSJE'.T.IE':'K Physical
SUSTAINABILITY
SCIENCE % CLIMATE CHANGE SUSTAINABILITY OTHER HAZARDS
2010
ADAPTATION SCIENCE AND RISKS
evoluzione del concetto di resilienza riassunto degli studi sulla resilienza nelle varie scienze
(da Alexander, 2013) (da Alexander, 2013).
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I GGIOG A, COnTinT Gel Sistema, meccanismi di feedback

» ontologia carente; “key components of a formal ontology are: classes (taxonomies), relationships, axioms, and instances ”
* mancanza di un solido background generale; (Guarino, 1998)

+ confini di sistema non ben definiti;

» approcci divergenti tra studiosi di scienze naturali e scienze sociali.

“[...] the boundaries of the social system may be considerable harder to describe
than those of the ecological systems [...]” (Alexander, 2013)

feedback mechanisms in social-ecological systems “[...] are primarily determined by
[...] structured agency [individual and collective], rather than by structural forces”
(Olsson et al., 2015)

G iehe agit approcei funzionalist

» sopravvalutazione dei meccanismi di consenso; a static concept of resilience can justify and endorse (consciously or not) “/.../

+ approccio conservatore ai cambiamenti sociali; particular policies, projects, and practices [...] increasily adopted by influential
 sottostima di meccanismi inerziali e di istituzioni malfunzionanti; global organizations such as the United Nations Development Program and funding
+ scarsa considerazione per le teorie del conflitto; institutions such as the Rockfeller Foundation as a basis for policy-making and

» spazio insufficiente a tematiche quali diversita, diseguaglianza, potere. deployment of funds” (Olsson et al., 2015)

ie di riduzione del rischio

» diritto all’informazione sugli hazard,

 crescita esplosiva della popolazione; This effort is fundamental to fill the existing gap, highlighted by researchers

* corruzione; belonging to social sciences/humanities, in the definition of resilience, and

* rischi sulle popolazioni indotti da azioni governative; “[...] to challenge publicly any social, economic, political, religious or cultural

 discriminazione nei confronti delle donne. obstacles to risk reduction [...] ” (Alexander and Davis (2012)

resilienza «d_Utt'Ie» spostamento irreversibile Lo . oscillazioni attorno resilienza «elastica»
0 «eco-sociale» verso un nuovo equilibrio autopolesi vs omeostasi ad uno stato stazionario 0 «ingegneristica»
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- s multi-hazard

» sviluppo di scenari multi-hazard (eventi passati, presenti e futuri);
+ valutazione esaustiva di impatto, occorrenza, interrelazioni, gerarchie, combinazioni;
 studi da scale regionali a locali.

[ roCei0 NDSHA VS PSHA per il terremoto

* inadeguatezza PSHA (Probabilistic Seismic Hazard Assessment);
 utilizzo di modelli affidabili: NDSHA (Neo-Deterministic Seismic Hazard Assessment);
» sviluppo e adozione dell’“intermediate-term middle-range earthquake prediction”.

in the integrated NDSHA method, intermediate-term middle-range earthquake prediction,
performed by means of the algorithms CN or M8, is provided,;
the results of the global real-time experimental testing of CN and M8 algorithms
indicate the possibility of practical earthquake forecasting,
although with limited accuracy (i.e. with a characteristic alarm-time ranging from a few
months to a few years and a space uncertainty of hundreds of kilometers;

a reduction of space uncertainty is feasible through the combined use of seismological,
geological and morphostructural information;
among the possible developments towards a more accurate identification of the area
of the impending earthquake, the analysis of real-time deformation patterns
within alerted earthquake prone areas is expected to play a relevant role,
where the newly available high quality positioning data (e.g., GPS and InSAR)

would permit the compilation of real-time displacement/deformation maps

within the alerted areas and combine them with routinely updated seismic information

(Peresan et al., 2010; 2012).

& necessario considerare il range completo degli hazard ed evitare
omissioni, utilizzando linguaggi/strumenti comuni per ottenere rigorose
mappe e affidabili “global hazard factors” (Indirli, 2007)

a strategy for the mitigation of earthquake impact should be oriented to
cost-effective preventive measures, aimed at creating knowledge-based,
hazard-resilient public assets, rather than to highly expensive post-disaster
rescue and relief operations, that currently prevail in many countries;
time-dependent hazard scenarios (based on NDSHA) can be helpful
in reorienting the current strategies toward
increased earthquake preparedness (Panza et al., 2002)

compared to other areas of timely warning (e.g. tropical cyclones,
some kinds of flood or drought emergencies), earthquake warning has just
reached its ‘adolescence’ in science, due to the complex nature
of the seismic phenomenon;

therefore, we cannot know in advance the location, magnitude, and time

of occurrence of an earthquake; nevertheless, the accuracy of earthquake
warnings is improving and the ability to spatially define and map the zones

of highest risk is advancing rapidly;
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nuclei for a pluralistic but holistic view of resilience

description target
protection of life, heritage, assets from natural/human-made disasters multi-hazard
across climate/social changes combinations/maps

adequacy of structural/infrastructural systems to withstand actions

related to their function/exposure multilevel networks

robustness

ability to respond successfully to new changes and recovery

adaptive capacity with acceptable consequences after catastrophic events

social-ecological models

maintaining the natural/anthropogenic capital
and fostering mature self-balanced environments

sustainability

sustainability models

consensual and shared management of conflicts towards

governance a new equilibrium before/throughout/after traumas/disasters risk management
anamnesis safe-guarding and transmitting collective memory and cultural identity preservation
intact to posterity as a drop anchor for democracy of tangible/intangible heritage
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una giornata per fare il punto, 20 Maggio 2015
FRANCA Centro Polifunzionale Pandurera, Cento, Ferrara
Ferrara, Castello Estense — Sala dei Comuni

ﬁ “A tre anni dal terremoto, la ricostruzione cambia fase”

GRAZIE
DELI’ATTENZIONE

Maurizio Indirli




