nesco

U

oy
'8,

Al

T
IXCT

i

2y

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282




ﬁ(ml'jr" "’&)"

unesco

y

Systemic historic area resilience assessmentaad monitoring:

fx\’

how to build multidimensional, cross-scale andssystemic
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Objectives

To  establish a knowledge  generation
methodology and build a robust, flexible and
replicable resilience capacity measurement
framework suitable for different scales, different

heritage and different potential multi-hazards
scenarios.
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Resilience capacity measurement
framework

— Conceptualize and design the SHELTER operative knowledge
framework

— Define the anatomy of historic areas and develop a
methodology to collaboratively characterise heritage assets

— Characterize natural hazards and climate change threats,
impacts and scenarios in relation with heritage typologies

- Develop a knowledge generation methodology to allow
measuring the singularity of heritage vulnerability

—> Scenario building based on Agent Based Modelling

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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Challenges

- Multidimensional, cross-scale and systemic
resilience assessment and monitoring

- The importance of the characterization of
the system as a whole (SES approach) is
frequently overlooked.

= Assessing the risk to prioritise and plan is a
crucial but represents a challenging step

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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Operative Knowledge Framework

—> Defines the concept of resilience in historic areas ] : =4
< community based =
_ _ = ecvolutionary resilience %
—> Establishes the strategy for its assessment and g =
. m
improvement =
>
. . . ' : o
— Designs the architecture of the operational knowledge — =
data driven
. technology enhancement
- ASSIgnS the role of the Open Labs as LOCAL KNOWLEDGE L. Data lake, multiscale model &
co-creators and validators of the framework i el g ek e
Collaborative CNH A 2 " STRATEGIC SPATIAL decision
CHARACTERIZATION ssessment & Monitoring making
CO-CREATION of low . EARLY WARNING SYSTEMS
—> Ensures that SHELTER outputs share a o el Tools & Solutions i g peirt ]
common understanding Resilience FINANCING Incremental DOCUMENTATION

Planning & policies

and local economy STRATEGY (Resilience ID)
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Systemic resilience assessment and monitoring framework

Indicators-based assessment aiming to quantify the
performance of a system as a whole, suitable for
different scales, different heritage and multi-hazards
scenarios.

Establishes the baseline and monitoring strategy for
case studies, measuring the success of policies and
strategies, the integration of early warning systems, the
adoption of appropriate contingency plans, emergency
procedures and adaptive solutions reconstruction.

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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resilience
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Anatomy of Historic Areas

Methodology to categorise Cultural and Natural
Heritage assets in a Disaster Risk Management
perspective

— Ildentifies macro categories and attributes to
enable categorization of Historic Areas

— Bassed on existing ontologies, harmonised with
INSPIRE and Shelter developments

- Address the concept of heritage
characterisation in relation to risk informed
thinking

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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Hazards, climate change events, impacts and scenarios

Common, flexible and adaptive methodology for th-
Characterization Of different hazards An impact chain establishes relationships between the hazards and their

drivers, and the key receptors of their potential consequences

- Identifies direct and indirect impacts and HAZARDS and their R et
consequences of natural hazards

[ Climate variables ] Affecting vulnerability of the

Characterization of the receptors:

)
z
H i 1 .
< Non-climate drivers Inherent characteristics of the objects receptors in three potential ways:
T blopf;lSlcal , social under analysis,such as sensitivity and - ftructtlj ral whicr'1| refe;s to the |
and economic i i ertiage loss as well as the potentia
. o o é‘ Copigcopactty affect_ion to the static properties and the
) Ta | | ore d fO r CU |tU ra I an d N atU ra I H e rltage at - Three macro categoires peculiar characteristics of a CNH (e.g.
5 volume, style, decoration, interior and
d .ff t I 2 K exterior architecture, landscape
> . configuration)
lIrrerent scales Q. é S,?v’:b?.up:l.dﬁi:gg‘ - Functional which refers to the
2 3 artefact potential disruptions on the functions
P o M and operation of use of the CNH (e.g.
= accesibility, educational activities,
. . . . 2 chhilrt:-'i‘csf:‘itNy/ ecological corridor...)
= arthquaques _ . . A
- Defines impact chains describing a cause- £ Social & ecomomic which refers o
. . G M activities (e.g. productivity, tourism,
<+ - - h f .
effect relationship between the hazard and § _gf— ORI et

an exposed receptor
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Specific hazard risk assessment

S
Assetl Assetl Assetl
Al A2 A3
A replicable spatially explicit risk assessment methodology et

applicable at different scales, covering all SHELTER CNH hazards

Historic Area HA
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from a multi-dimensional perspective

CHSHA = Weighted average of CHSE1, CHSE2 and CHSE3
SSHA = Weighted average of SSE1, SSE2 and SSE3

CSHA = Weighted average of CSE1, CSE2 and CSE3
VSHA = Weighted average of SSHA and CSHA
CRSHA = CHSHA*CESHA*VSHA

—> Follows an indicator-based approach to establish a holistic

a. HA level assessment using asset-based data

assessment of the hazard, exposure and vulnerability
—> Provides the indicators calculation methods

- Vulnerability, sensitivity, adaptive, coping and
transformative capacities as risk parameters

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282

Historic Area HA
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CHSHA
SSHA
CSHA

CHSHA = Weighted average of urban-level hazard indicator data

SSHA = Weighted average of urban-level sensitivity indicator data
CSHA = Weighted average of urban-level capacity indicator data
VSHA = Weighted average of SSHA and CSHA
CRSHA = CHSHA*CESHA*VSHA

b. HA level assessment using areal data




Agent-based modelling for scenario analysis

Explorative type of computer modelling which looks at the
actions and interactions between agents.

—>Creates scenarios of the preparedness of agents
taking into account interactions and behavioral
patterns including social adaptation of citizens

—>Can be used as a rapid assessment tool to examine
potential solutions for reducing hazard impact

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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Cross-scale systemic resilience assessment methodology

User oriented framework and resilience assessment to
guide the DSS workflow

—>Resilience  Index  integrates  multidimensional
resilience assessments results and identifies the
required data analysis and index computation

—>Develop the impact of the solutions in the risk and
resilience baseline: solutions inventory is used to
reduce sensitivity and exposure and enhance coping
capacity, adaptive capacity and transformative capacity

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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Conclusions

- Climate change matters: extreme events but also progressive
changes affect heritage

— Characterization of Historic Areas should be focused on
defining heritage as a valuable and sensitive receptor

including its specific values and vulnerabilities

- Local context, idiosyncrasy and the socio-economic drivers
determine hazard characterization

—> CNH intrinsic value matters

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 821282
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