E01.01 EO for Cultural and Natural LIVING PLANET
Heritage : from Innovation to user uptake

SYMPOSIUM

COSM&skyMednSARiata within the
dtalian Extraordinary Plan for Monitoring and
| 2V ASNDI GA2Y 2F | d
for Instability assessment of built cultural heritage:

examples on the historical sité3enzaand Civita dBagnoregiqltaly)

@B \ | Prevention and Sustainable - : ' Tal ' | /
81, | UNveRSITA | Proenton and w o sT Rg— Bianchini SCentauro |., Palamidessi

o\ (CA)E _ i
2\ N \@s- FIRENZE Geo-Hydrological Hazards
AN

Tofani V., Spizzichino DapeteD., VirelliM.




Missionof the UNESCO Chalt

UNIVERSITA
DEGLI STUDI

FIRENZE

UN SCOC

Pre to and Sustainable

Man: gm t of Geo HydrolgcalH azards

UNESCO Chair “

P ion and Sustainable M tohGeo- © -
A e L Al == hitp://unesco-geohazards.unifi.it

Chair

The UNESCO Chair Is characterised by research and development (R&D), training and intervention activities on hydrogenids)@ad risk,
with a focus on UNESCO World Heritage cultural assets

O e aTo ) 2 Support policies for g@*;SUSTAINABLE "'ALS

o risk reduction and % DEVELOPMENT ;
and resilience EEEIEUES s

enhancement
enhancement

Targeting Sustainable Development Objectives of UN Agenda 2030

mum ouu o | 44 an 1 17 PR
vnmum mwn nu-un 11 o comenst i '!MS
;.‘-",
‘;’. :: .‘:‘} “" Q @
AMiE -
M
(AN ro oyl oy

6th WORLD LANDSLIDE FORUM

2023 FLORENCE ITALY

3. Foster the
protection of cultural
heritage threatened
by geo-hydrological

Protection of LEEILE
Cultural

Heritage



contents

A The Italian ExtraordinaryPlanfor Monitoring and Conservatiorof
CulturalHeritageof the Ministry of Culture

A Spaceborne MTInSAPbased procedures for the analysis and
monitoring of groundinstability appliedto CHbuilt-up sites

A Multi-scale analysis:
U Urban scale

U Building scale

A Exploitationof SARJatafrom the LEOmissionCOSMESkyMed
A Showcase applications on some Italian CH urban sites
A Lesson learnt



Fea3|b|I|ty of InSAR PSI on urban C

A Satellite MFINSAR
PSI technique

A Quantitative
estimation of
" ground motion

I3 Il Sy 9

_ Dt = 3 . o, > !
% Ny - -t - T s
1 < - y \ o : >
\ - % :,.:'Z‘_.-‘— - < . ¢ - %
) Sy v e - Fa >
pr --; . & . “> 20 g e R SR e ~ %
¢ . .' . P o™ 3 ~ = “.'A = ~ v:"_. s VLY : X
1 el . A oreee ) -9 Fre it 7
) — -~ ¢ e " ]
e b - - / E : -
Z )/ > S L gt ~ i ’5‘« {( ey & ?
\J p P~ - - -’ ¢ 7/ N+
s - P - N ' 't . 2
. . N e o o ] }“ 'S QU \
‘ : 18 A 5" : 3 o ,/I,
o Sk . ot e &7 P ™ 3 \ 1
o e ~® e \ ¢
\ o L - ,‘L"\;): .'4.4\ . THRY. . * 'L
»_ 12 v _a '.~‘(‘ N - 3
. v . e I ‘e o w4 - > -~ - v """. ~
. b Ca "‘f':;:"" A s ‘;.b‘ e = o s P
) : i 4 - ) — LT
I y o N Rk g N A - ; 1 IO - .
<4 . . a4
£y ‘ _ o o7 . - 5 gt . » w oan e
e - 3 v W Y 4 - anae
) T N\ N 2% 2 »
- o - < ! - -
: V - >, e rr Y N - I - -~ - E Ly
3 o. -k | o4 : 4_:. < =N - 4 ~ / ® bo-t0
- \ A F - SN - 4 v -
: ; . . . A5 S d .
< : >N { ~
A s y ) ' o AL ™ & o § R,
o - - ‘ v -
- - R ‘ \ X .
p b B \ b b , S e .
. »
P . \ : ' ) ] '
' : 4 . A » »
® -

- -

i" .
. | & *
5 3 .

>0.5

A Degree of
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sectorand even
singleclusters of
A< i | buildingson areas
A I\/I|II|metr|C precision of ground motion characterized by

A Noninvasiveness slow-moving

A Possibility of multscale analysis deformations
A Backmonitoring: temporal reconstruction

Mean deformation velocity




Specifics of the ltalla@ultural and Natural Heritag

Theprotection of CN
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Heterogenelty

0 Historicalc constructive
o DimensionatMorphological
o Materialandconservation
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lis a priority for the Italian country and at

the sametime arelevantissue,searchingfor an equilibriunt

Conservation Safety
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V CULTURA

Prevention Conservation
activities activities

2 mainoperationaldirectives

U riskprevention(reducingthe inherentvulnerabilityof the built environment)

U emergencymanagement(reducingintervention time for securingand planning
subseguentestorationand preservationactions)



The ltaliarExtraordinary Plan for Monitoring and
Conservation of Cultural Herita(Ecex =°°

DELLA
A Since2022 It involvesmanyltaliansitesof high historicalcultural value of different typesanddimensions

CULTURA

A AgreementdetweenltalianMinistry of Culture& variousResearcHnstitutions & Universities
A Integrateda I G St f A U BvestiGatiohggstein NA | €
A Remotelysensedestimationof potential damageand instability, to be crosscomparedwith on-site and at-deskgeo-spatialdata

A It attemptsto assesshe hazardfactorsat different territorial scalesandto eventuallyhighlightanycritical situationrelatingto CH
A Supportingthe planningand regularmanagementof CNHconservationinterventions,if any.
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Methodologicalapproachon CHhistoricalurbansites

Input data Analysis &interpretation ~ Results& outputs Comunication& System making

Historical %< Sp"’l‘ti""_l > Urban scale ;"wﬂf?i
pastscenario analysts Time series temporal o MINISTERO
_,< Temporal > Uil a %W DELLA
MTINSAR Recent analysis PSibased classification \V CULTURA
data — scenario indexes " )
Backgrounc' Geothematic PSibasedterritorial Building scale
ahe En 8 Geological rappresentation’ymaps Differential
4 % m% Landslide inventory Onssite surveys & settlement
e Cartographic validation .
— Urban Fabric Hotspotanalysion
o Data crossomparison buildings
\ Y ] Y /
Satellitatdaseprocedures Integrated monitoring
o Simple/intelligible 0 Plldts€ases
0 Replicable o Guidelines

0 Smart o0 Dat&epository



Case study examples

Italian Extraordlnary Plan for Monitoring and Conservation of Cultural Heritage

Civita diBagnoregio
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Vertical andhorizontal&=W motion components
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