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Defining resilience to natural hazards

* Resilience is a multifaceted, complex and multidisciplinary concept for which it is
difficult to formulate a singular root-cause and to prescribe normative solutions

* In the literatura three types of definitions can be identified (Patel et al., 2017):
* ‘resilience as a process’ (i.e. an ongoing process of change and adaptation)

* ‘resilience as absence of adverse effect’ (i.e. an ability to maintain stable
functioning)

* ‘resilience as range of attributes’ (i.e. a broad collection of response-related
abilities)



The resilience operationalization

* To operationalize resilience
in its entire complexity is
challenging

the ecological

* The format varies as well as :ﬁf;‘;‘ti(sf'carbon
the level of details sought sinks, etc.)

* The resilience assessment
approaches can contain
guantitative, qualitative
(e.g. self-assessments) and
mixed-methodologies

the environmental
system (e.g. fresh
water, arable land,
etc.)

1 and Coastal Management 214 (2021) 10586

the economic
system (e.g.
income,
productivity, etc.)

Contents lists available at

Lar ) Ocean and Coastal Management ﬁ
ELSEVIER (5

journal homepage:

The disaster resilience assessment of coastal areas: A method for improving %
the stakeholders’ participation

Arianna Morelli  , Andrea Taramelli ", Fabio Bozzeda """, Emiliana Valentini ',
Marina Antonia Colangelo®, Yandy Rodriguez Cueto

the physical system
(e.g. critical
infrastructure,
communication
systems, etc.)

Resilience
assessment

the technical

system (e.g.
warning systemes,
emergency plans,
etc.)

the human system
(e.g. skills,
knowledge, health,
education, etc.)

the social system
(e.g. community
networks, trust,
civic engagement,
norms, etc.)

the institutional
system (e.g. first
responders,
response systemes,
etc.)
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The use of fuzzy logic to
identify resilience patterns

FCM Example

* Among different participatory approaches, the use of
Fuzzy cognitive maps can be used to model
stakeholder perceptions and needs to build
resilience to natural hazards

* Fuzzy cognitive maps are particularly useful when
modelling issues involving uncertainty and in soft
knowledge domains such as the definition of
resilience

4. Income

Ozesmi & Ozesmi (2004)

* Fuzzy cognitive maps represent causal reasoning and
support the modelling of decision making in social
and political systems. These approach uses a semi-

| guantitative method for the modelling of complex

| systems for which conventional modelling have a
. limited contribution. Moreover, fuzzy cognitive maps
® @ provide a tool to capture and model the behaviour of
| any qualitative dynamic system.

-




Greater choice of agro-environmental measures

Access to knowledge and education |
Poor profitability

IR "
Administrative Diffusion of GI }
and/or legislative =

complexity

v

Access to credit

|
Lack of experience Water quality |

Biodiversity conservation A
* Environmental protection =
L

Transfer and

dissemination of

knowledge

Climate change

Deforestation

Access to consulting/education services
Access to technologies

Circular economy
A w B

Rural development
v -

Soil degradation

Financial incentives

Use of renewable energy

Pressure on the
environment and on
natural resources

Direct economic support

GHG emission

Soil desertification Soil erosion

Voluntary incentives

Environmental Development

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

Environmental Development o (3000x) 00

Contents lists available at ScienceDirect

Modelling stakeholder perceptions to assess Green Infrastructures
potential in agriculture through fuzzy logic: A tool for
participatory governance

Emma Schiavon®, Andrea Taramelli ", Antonella Tornato”

* Istinuo Universitorio di Studi Superiori di Pavia (TUSS), Palazso del Broletto, Piazea della Vittoria 15, 27100, Pavig, Jaly
® Insrinute for Environmental Protection and Research (ISPRA), via Vitaliono Brancati 45, 00144, Roma, Jealy

ARTICLE INFO

Keywards:

Green infrastructures
Fuzzy logic

User needs

ABSTRACT

role in managing tra
lagging behind, and

Modelling stakeholder perceptions to assess
green infrastructures potential in agriculture
through fuzzy logic

In a recent study FCMs have been used to analyze the role of
green infrastructures policies in a climate change context,
concluding that:

» Diversification of agro-environmental measures available to
farmers promotes the use of green infrastructures in
agriculture

» The efficiency of investment in green infrastructures
decreases over time

» The negative effect of conservative policies on rural
development is higher than the positive one created by
progressive policies

» The use of green infrastructures as a nature base solution can
improve sustainable rural development only if coupled with
climate change mitigation policies and systematic approaches
complementary to ECO-DRR strategies



Nature Based Solutions (NBS) / Building with Nature

“Solutions that are inspired and supported by nature, which are cost-effective, simultaneously provide
environmental, social and economic benefits and help build resilience. Such solutions bring more, and
ore diverse, nature and natural features and processes into cities, landscapes and seascapes, through
locally adapted, resource-efficient and systemic interventions.” (European Commission, 2020)
Relevance, advantages and disadvantages:

 NBS have a direct relation with SDG 13.

can increase resilience to climate change effects (floods, droughts) and can sequester
O2.

NBS are subordinate to their overarching sectoral objective (e.g. water supply, flood risk
reduction).

NBS are part of a larger system of infrastructure (green and grey interventions).

Project sourcing of NBS requires emphasis within existing methodologies, not a change.

NBS is different compared to grey infrastructure, might create hesitation.

There can be a clear business case for NBS (adaptive over time, capturing ecological value,
cost-efficient spatial planning).

Uncertainty around NBS' performance can affect bankability and might require innovative
procurement techniques.




The UN recognises NbS as
crucial to responding to
climate change and
sustainable development
challenges at the scale and
pace that are needed.
Ecosystem-based
adaptation (EbA), the use
of ecosystem services to
help eople adapt to
climate change, is
ampioned as an
ffective strategy to
address the linked
challenges of poverty and
climate change because
of its comparative
affordability and multiple
co-benefits that contribute
to sustainable
development.

NATURE-BASED SOLUTIONS TO +4(C
ADDRESS THE CLIMATE CRISIS IFRC

How can we use
nature to help
communities
build resilience
to extreme
weather events
and climate
change?

Mountains, forests
and watersheds

Problem: Intense rainfall
causes landslides, soil loss
and siltation

Solution: Protect and restore
forests to stabilise soils and

slow water runoff

Problem: Wildfires lead to
loss of life and assets
. ,:,f Solution: Protect and
I

manage forests to prevent
" wildfires

.
[ —

Farmland Rivers and Wetlands
Problem: Drought leads to ® Problem: Flooding leads to
crop failure and livestock loss /" b e !zg:rfsaasnsgtcs;:grﬁgmmated

“IAUEE Solution: Implement AL Ryl P reduction

= 4‘—,25\’: agroforestry to reduce Py R K
<"  evaporation and make better |- ¢ %3’/ Solution: Restore wetlands to
use of soil moisture .4.’ f absorb and filter flood waters
.I'.
Problem: Flooding leads to loss
A A e Problem: Drought reduces
of assets, crop yield reduction \ = :
- and tranéporf isruption X ;‘.’ the Howofrivers
N ;} Solution: Protect and restore o ?é’r'é‘s‘{‘s";‘n'l’eﬁife‘.iﬂgéf i?"*
. forests to slow water runoff vy regulate the flow of rivers
. .

Coasts Cities
Problem: Rising sea levels and Problem: Intense rainfall
coastal erpsiongcause loss of causes urban flooding
land, livelihoods and assets fSOIution: Restored passageways

™ TR or water, expand green spaces
B SO';JI“OQ'SR“W" coastal and introduce porous surfaces
wetlan to reduce fl risk
Problem: Storm surges lead 2 2 .
%, to loss of life and assets > 805 . Problem: Urban heat islands
) : R (2 can cause heat stress
| Solution: Protect and restore 3 A
.~ mangroves, marshes and reefs ‘ ...". Y, ~ Solution: Expand green
to buffer coasts and absorb 22 spaces in and around cities

floodwaters



Copernicus - Europe’s Eyes on Earth for
Operational service

FULL, OPEN AND FREE

Copernicus is the European Union's Earth observation
programme, looking at our planet and its environment to
benefit all European citizens. It offers information services that
draw from satellite Earth Observation and in-situ (non-space)
data.

OpernICUS “ls.’\ézfr‘\ﬁcﬂgomtoring

Europe’s eyes on Earth ’

We see visible light because our ¢
eyes have "95?‘0’5 that are Electro-optical sensors
g d bl

1 1 sensitive to red, green, an ue. capture what we see
Iparian £Zones ABS Pndna
) P UL ANNANN A

si Ultraviolet X-RaysGamma
Rays A

The .
Electromagnetic
pectrum

8.2 :
Land Cover/ Land Delineation of Green Linear
Use Riparian Zones Elements




THE GREEN PROJECT: “Green infrastructures for disaster risk reduction protection: evidence, policy
insfruments and marketability (G.A. ECHO/SUB/2016/740172/PREV18)”

GREEN

Infrastructures

- -l 7 8 9 10 11 12
E remote sensing mﬁ,&) = i e

;

Article

; T'r"e}ti:gg:Alto A&dige
Assessment of Green Infrastructure in Riparian Zones s SN o) sl
Using Copernicus Programme ¢ 7
Veneto
e
Laura Piedelobo 10, Andrea Taramelli 2-3*, Emma Schiavon 2, Emiliana Valentini 3, ,
José-Luis Molina ', Alessandra Nguyen Xuan ? and Diego Gonzilez-Aguilera ! SN ‘$ a

Department of Cartographic and Land Engineering, University of Salamanca, Hornos Caleros 50,
05003 Avila, Spain; lau_pm@usal.es (L.P); jlmolina@usal.es (J.-L.M.); daguilera@usal.es (D.G.-A.)

Liguria

2 Istituto Universitario di Studi Superiori di Pavia (IUSS), Palazzo del Broletto, Piazza della Vittoria 15,
27100 Pavia, Italy; emma.schiavon@iusspavia.it V27 RS . 15 = = fe e
3 Institute for Environmental Protection and Research (ISPRA), via Vitaliano Brancati 48, 00144 Roma, Italy; | Toseana . feMarché]
emiliana.valentini@isprambiente.it (E.V.); alessandra.nguyenxuan@isprambiente.it (A.N.X.) 0 50 100 km ‘ 3
*  Correspondence: andrea.taramelli@isprambiente.it; Tel.: +39-0382-375847 ]
[ Po basin boundary [_] Regions boundary —— River water bodies | _~”Umbria
Received: 25 September 2019; Accepted: 6 December 2019; Published: 11 December 2019 cur;)%::tfeosr

1) The study focuses on riparian areas due to their potential to supply Ecosystem Services (ES), such as
water quality, biodiversity, soil protection and flood or drought risk reduction.

2) The approach is based on ES condition indicators, defined by the European Environment Agency
(EEA) to support the policy targets of the 2020 Biodiversity Strategy.

3) Indicators that can be assessed through remote sensing techniques are used, namely: capacity to
provide ecosystem services, proximity to protected areas, greening response and water stress.
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Appropriately identify and detect the condition of existing .4
Gl through existing methodologies and free data

Conftribute to sustainable development in harmony with
the environment by identifying and safeguarding
valuable existing Gl and ecosystem services that spatial
planning can take info account, which contributes fo
cost-effective policymaking.

Monitor the development of Gl towards its full copocfry
performance. N

on its potfential and benefits delivered could speed up
the implementation, and even the financing, if the
impact and urgency of building or conserving this Gl is
clearer.

Using public remotely sensed data to see how GI [

progresses or deteriorates over time contributes to giving o

poorer communities an ability fo hold their

representatives accountable.

Conservahon status
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Laws and regulations

How can we invest?

UE Regulation n. 13052013

Law 14 gennaic 2013, n. 10

Aligning technological development to e
policy operational needs can enhance Decison n. 5292015/
climate goals using ecosystem services e
and green infrastructures Wote Framework Dvective 2000/GYEC

Nitrate Directive (CEE,/676/91)
EU Regulation n. 1306/2013
UE Regulation n. 13072013

Decree 34/2018
Reg. (UE) n. 1306/2013

o 10% 20% 30% 0% s0% s0% TO% BD% 0% 100%
Q2G4 % oftotal requirements per law
Baw (U] 0138712013 e Copernicus Application Domains:
‘ — M Agricufture M Blue Economy B Climate Change B Health BEnergy & Natural Resources B Urban Planning

Distribution of different Directive, Regulations and national laws

Legislative Decree 34/2018
e Dot e | identified by users over Copernicus application domains and
user requirements

Directive 2009/147/CE
Journal of Environmental Management 296 (2021) 113121
> Q2-Q3
Directive 92/43/CEE S .

@l 1uswaliinbay

~ .
> 4 \ Feh i sat oy Contents lists available at ScienceDirect
i e 4 : :
Decision n. 52012043760 T T -—— ‘ Journal of Environmental Management
n
s lf';": ELSEVIER Jjournal homepage: www.elsevier.com/locate/jenvman
I Reg. (UE) n. 1305/2013 l
Qo -a1 ™

Water Fi ork Directive (2000/60/EC o . . . G
I b —— ! Monitoring environmental and climate goals for European agriculture: User | &&

perspectives on the optimization of the Copernicus evolution offer

v 353/2000

l Law 10/2013
Emma Schiavon ™, Andrea Taramelli ", Antonella Tornato ", Fabio Pierangeli‘
* Istituto Universitario di Studi Superiori di Pavia (IUSS), Palazzo del Broletto, Piazza della Vittoria 15, 27100, Pavia, ltaly

® Institute for Environmental Protection and Research (ISPRA), via Vitaliano Brancat 48, 00144, Roma, lraly
© Consiglio per la ricerca in agricoltura ¢ I'analisi dell'economia agraria (CREA), Via Po, 14, 00198, Roma, Italy



Investing in synergies between earth

observation missions can improve the )
implementation of nature-based N 08
solution to support the Common g 06 w5 -
Agricultural Policy post 2020 g 0 0
0,2 NIR
0 a— Hyperspectral

<lm 3-10m  10-30m
Spatial resolution

Offer and demand for earth observation technical mHyperspectral WNIR mSWIR ®=RED mVIS mSAR
specifications for monitoring agro-climatic goals

Spectral bands Demand Offer Demand Offer

Hyperspectral 3-10m 30m 15 days 7 days g
@ — SAR
_ 3-10m 4x10m 15 days 5-10 days = — e
= =  SWIR
3-10m 6x20m 15 days, 1 month, 10 days NIR
annual Hyperspectral
4x10m 5-10 days

Revisit time
= 2 annual L2 mHyperspectral ENIR HSWIR ®RED HVIS HSAR

Spectral Bands

Spectral Bands



Temperature difference 2020 and 1981-2010

. water MDPY

Article
User Needs Analysis for the Definition of Operational s
Coastal Services

Serena Geraldini '*, Antonello Bruschi ', Giorgio Bellotti 2© and Andrea Taramelli '3

Climate services in Europe must take into 2 . 5
consideration users’ perspectives to P
effectively implement ecosystem-based I ———— e
disaster risk reduction approaches - Coupee SECMWF G=

The EU Commission sets out a development strategy to transform the European Union into a fair and
prosperous society without net emissions of greenhouse gases by 2050 and where economic growth is
decoupled from resource use. Sustainable management of natural resources and climate action represents
the pillars of the European Green Deal for the EU.

1. Climate services have to be user-friendly, simple and accessible. They must provide complete information

about the future in order to support planning and management.

Users are keen to adopt new technologies as far as they can provide effective support and financial benefits.

3. The EU funding mechanism should be boosted to promote the use of CSs in selecting sustainable farming and
irrigation practices, improving air quality.

4. Innovation from projects can go to market but this process needs a specific source of funding and support from
the EU.
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The Mirror Copernicus space economy value chain is evolving in a user-driven approach, covering
more and more companies from multiple sectors

| O 0 0

Upstream Eiam Downstream End Users

Technology push

System & infrastructure Data & Processing Advanced products/services | é § | ﬁ ﬁ C??B

User demand pull — Services

Examples of sevices for institutional buyers and commercial users

Environment protection . i Agriculture ()
Monitoring of coasts, land, air, water . . Insights on state of the soil, irrigation, ",‘
resources .. precision farming, crop productivity = kK==

Insurance

”/ ‘\“ f
Natural Disasters / y - =
: : Accurate risk assessment for :
,\/\l\ Hazard mapping, disaster ‘ buildings and lands J
management, cost optimization ; v

Energy pol——

Defense and civil protection / / Monitoring of pipelines,
Identification of critical events, . . prediction of availability of

borders surveillance resources, output optimization

. .~ Civil Engineering
<4, Otherservicesidentified ™ o Assistance forplannersiang
“ir» according to Buyers Group " engineers through basemaps for
Y requirements G o graphical reference

I Institutional Buyers —— Commercial Users I

https://www.snpambiente.it/2021/10/12/copernicus-e-le-nuove-frontiere-per-lambiente/
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Existing services, tools and models will gradually be replaced by innovative and

better ones

Services, Tools and Models Development Path

Available Services

Available
Tools

Approach

Use of customized services by
selected institutional entities

Adoption of services and models, mainly
developed in-house by few institutions

o

R&D and Prototyping

@Prototyping and development of new

services and models

Pilots testing and gradual release of
prototypes to end-customers

To-Be

Availability of advanced services and
models for multiple institutional and
industrial players

Introduction of evolved services and
advanced applications in regards of the
nowadays existing ones

Existing customized services used to carry
out specific functions by institutions

Existing institutional services
New thematic services prototypes

* Thematic services

Selected models and tools

Big data analytics tools prototypes
Post processing models prototypes

* Advanced tools and models fully implemented
through application tiers
* Decision Support System

Vertical approach
Direct relation between services, users and
models

Hybrid approach
Switch from a vertical to an horizontal approach

» Horizontal approach
» Flexible services and models adopted by
different users for different contexts

Today

Phase | & Il

Phase lll & IV >



