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Innovative approaches to 
address territorial multi-risk: 
rethinking spatial planning 
processes in the era of 
transition

In a context marked by 
environmental crises and 
interdependent vulnerabilities, this 
article introduces an innovative 
methodological approach to 
spatial planning based on the 
paradigm of multi-risk transition. 
The L methodology combines a 
vertical axis, ensuring strategic 
coherence across governance 
levels, with a horizontal axis 
focused on territorial multi-
risk diagnosis. Unlike existing 
planning frameworks that 

Introduction

The increasing complexity of territorial trans-

formations—exacerbated by climate change, 

human pressure on ecosystems, and the 

intensification of socio-economic vulnera-

bilities—requires a radical revision of spatial 

planning approaches. In this 

context, the emergence of 

the ecological transition par-

adigm has marked a signifi-

cant turning point, reshaping 

priorities, frameworks, and 

instruments of public action 

in the spatial domain. How-

ever, despite the proliferation 

of strategies, plans, and pro-

grams aimed at sustainabil-

ity, a structural gap persists 

between the systemic vision 
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promoted by higher-level strategic frame-

works and the capacity of local planning tools 

to translate such objectives into territorially 

often treat multi-risk assessment 
and governance coherence as 
separate analytical domains, the 
L methodology integrates them 
into a single operational structure. 
This dual-axis framework enables 
planners to simultaneously 
interpret systemic vulnerabilities 
and align adaptive strategies 
across scales, thus addressing a 
critical gap in the current literature 
on spatial and climate planning. 
The article primarily explores the 
latter through an experimental 
application in the UNESCO MAB 
Biosphere Reserve of the Po Delta 
(Veneto Region). By integrating 
vulnerability and exposure data, 
the multi-risk assessment is 
conceived as both a cognitive and 
operational device to inform place-
based visions and strategies. The 
proposed methodology serves as a 
transformative tool to rethink spatial 
planning as an adaptive governance 
process, capable of bridging scales, 
actors, and knowledge in complex 
territorial contexts.

contextualized operational practices. At the 

same time, the concept of resilience, although 

widely adopted in the discourse on climate 

planning, has often been reduced to a set of 

technical responses lacking a truly transforma-

tive vision, and limited to the management of 

specific risks. In response to these criticalities, 

a new paradigm is emerging—that of multi-risk 

transition—which encourages the interpreta-

tion of territorial vulnerabilities not as isolated 

or sectoral phenomena, but as outcomes of 

interdependent and systemic processes. This 

perspective requires a fundamental rethink-

ing of the role of planning, which should no 

longer be understood solely as a normative or 

regulatory tool, but as a cognitive and strate-

gic device capable of anticipating challenges, 

integrating knowledge, and guiding trans-

formations (Pasqui, 2005). This contribution 

situates itself within this theoretical and op-

erational framework, by proposing a methodo-

logical approach to address the complexity of 

the multi-risk transition through a multiscalar 

perspective on spatial planning. The proposed 

methodology—referred to as the “L method-

ology”—is structured along two interrelated 

analytical and operational axes: a vertical axis 

aimed at fostering strategic coherence across 

governance levels and regulatory tools; and a 

horizontal axis focused on interpreting territo-

rial specificities through multi-risk diagnosis 

and the definition of site-specific trajectories 

for action. While the methodology is conceived 
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as a coherent and integrated framework, this 

contribution intentionally focuses on one spe-

cific component: the development and use of 

multi-risk assessment as a diagnostic device 

within the horizontal axis. The vertical dimen-

sion—namely, the analysis of multi-level regu-

latory and strategic frameworks—was activat-

ed in the case study but will not be explored 

in detail here. Likewise, the full articulation of 

the visioning phase and the definition of objec-

tives, strategies, and actions will be addressed 

in future applications. The chosen focus aims 

instead to highlight the transformative poten-

tial of the multi-risk approach, conceived not 

as a mere technical tool but as a cognitive and 

projective infrastructure capable of guiding 

planning choices in contexts of high complexi-

ty and uncertainty.

This research builds upon a consolidated body 

of international studies that have progres-

sively reframed spatial planning as a key in-

strument for resilience-building (Fleischhauer, 

2008; Pelling et al., 2024; Weichselgartner & 

Kelman, 2015). However, as noted by Panwar, 

Wilkinson and Pelling (2024), the translation 

of risk knowledge into planning practice re-

mains limited, revealing persistent disconnec-

tions between scientific assessment and pol-

icy design. Within this debate, the approach 

proposed here aligns with recent attempts to 

address risk through integrated, multi-scalar 

and cross-sectoral frameworks (Ferreira et al., 

2023), contributing to the ongoing redefinition 

of planning as a transformative governance 

process, and introducing an original frame-

work that connects diagnosis and strategy in 

multi-risk planning.

Building on this theoretical background, the 

research emphasizes the necessity of develop-

ing integrated frameworks capable of recon-

necting environmental sustainability, social 

cohesion, and systemic resilience. From this 

perspective, risk—especially in its multilev-

el and multidimensional configuration—is no 

longer conceived as an object to be managed, 

but rather as an interpretative lens through 

which to guide territorial visions and strate-

gies. The proposed methodology was tested 

in the UNESCO MAB Biosphere Reserve of 

the Po Delta (Veneto Region), selected as an 

emblematic context for the application of the 

multi-risk approach. This choice is rooted in 

the hybrid nature of the area, which combines 

ecological fragility, socio-economic pressures, 

and a stratified governance structure, mak-

ing it particularly suitable for experimenting 

with the L methodology. The UNESCO MAB 

area also represents a virtuous example of 

a supra-local governance framework which, 

through its management plan, integrates 

conservation and development objectives, of-

fering a fertile ground for developing a com-

prehensive territorial diagnosis. As previously 

stated, this article places specific emphasis on 

the development of an integrated multi-risk 

model, which combines the assessment of 



137
URBAN AND TERRITORIAL RESILIENCE. URBANISM

 FACING CRISIS

intrinsic territorial vulnerability with the ex-

posure of socio-economic and environmental 

components. This approach not only enables 

the identification of areas under highest pres-

sure but also supports the construction of a 

synoptic map of cumulative stressors, func-

tional to the definition of place-based visions 

and strategies. The multi-risk framework is 

thus conceived as a strategic and enabling de-

vice, capable of supporting informed decisions 

aligned with systemic priorities and local spe-

cificities.

The structure of the article reflects the con-

ceptual and operational articulation of the 

proposed framework. The methodological sec-

tion outlines the foundations of the L meth-

odology, with particular focus on its dual-axis 

logic (vertical and horizontal) and on the con-

struction of the multi-risk assessment as a 

diagnostic tool. The results section presents 

the application of the model within the UNE-

SCO MAB Po Delta Reserve, highlighting ter-

ritorial dynamics emerging from the intersec-

tion between vulnerability and exposure, and 

identifying priority areas for intervention. The 

discussion explores the main elements of in-

novation and the potential of the methodolo-

gy, comparing the proposed approach with the 

limitations of conventional planning practices. 

The conclusions reflect on the theoretical and 

practical contribution of the research, its po-

tential for transferability, and future avenues 

for development. The article ultimately reaf-

firms the strategic role of spatial planning in 

shaping resilient development trajectories in 

an era of transition and uncertainty.

Ultimately, this research aims to contribute to 

the scientific and operational debate on the 

reconfiguration of spatial planning processes 

by proposing multi-risk as both a cognitive and 

operational lever to reorient spatial strategies 

toward more coherent, integrated, and trans-

formative pathways.

Framing the research: from ecological transi-

tion to multi-risk transition

The ecological transition has become a central 

paradigm in contemporary environmental and 

territorial policy agendas. It reflects a growing 

awareness that responding to climate change, 

biodiversity loss, and systemic ecosystem deg-

radation requires a profound reorganization of 

socio-territorial models (Carrosio, 2019; Mag-

naghi, 2014). Far from being a purely sectoral 

or technical matter, this transition entails a 

comprehensive restructuring of institutions, 

infrastructures, and spatial practices, in line 

with long-term principles of sustainability and 

resilience (Ronchi, 2021).

Strategic frameworks such as the European 

Green Deal (2019) play a fundamental role in 

this regard, promoting a systemic vision built 

on interconnected objectives: decarbonization, 

ecosystem protection, sustainable mobility, 

and the promotion of the circular economy. At 

the national level, this vision has been adopt-
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ed through the National Plan for Ecological 

Transition (PTE), which outlines eight strategic 

pillars: climate neutrality, air quality improve-

ment, reduction of land consumption and hy-

drogeological risk, sustainable water manage-

ment, biodiversity restoration, protection of 

marine and coastal environments, sustainable 

agriculture and bioeconomy, and circular use of 

resources. These priorities aim to provide a co-

herent, cross-sectoral framework for guiding 

territorial transformation. However, policies 

and planning tools still operate along a silos 

approach, thereby limiting the transformative 

potential of the ecological transition. Plan-

ning instruments often struggle to address 

the complexity of territorial vulnerabilities, 

treating sustainability objectives as ancillary 

components rather than structural principles 

of spatial action (Orioli et al., 2023). The risk is 

that the transition may result in a fragment-

ed set of sectoral interventions disconnected 

from broader governance and systemic adap-

tation processes (Giudice et al., 2022).

Similar limitations emerge in the implemen-

tation of resilience-oriented strategies. While 

the concept of resilience has gained a central 

role in territorial planning—especially in relation 

to climate risks—it has often been translated 

into narrowly defined operational measures: 

adaptation plans, defensive infrastructures, 

and single-risk interventions (Davoudi et al., 

2012; Vale et al., 2014). These approaches tend 

to separate hazards from their social and ter-

ritorial contexts, overlooking the interdepend-

encies among systems and the cumulative 

nature of vulnerabilities (Friend, 2013; Pelling, 

2010). International frameworks such as the 

Sendai Framework for Disaster Risk Reduc-

tion (2015–2030) have emphasized the need 

to move beyond hazard-specific approaches. 

Rather than treating risks as isolated events, 

planning should address how climatic, environ-

mental, infrastructural, and socio-economic 

factors interact and reinforce each other (Ward 

et al., 2022; Zschau, 2017). Recent reflections 

on risk governance highlight the inadequacy of 

mono-risk readings, calling for approaches ca-

pable of addressing systemic threats and mul-

tidimensional fragilities (Gallina et al., 2020). 

Several international frameworks have been 

developed to operationalize multi-risk as-

sessment and to move beyond single-hazard 

perspectives. Gallina et al. (2020) proposed a 

methodology for the integrated assessment 

of climate-related hazards in coastal areas, 

based on multi-criteria analysis and GIS. While 

the model provides a replicable structure for 

identifying combined risks, it remains large-

ly descriptive and detached from planning 

practice. Stalhandske et al. (2024) developed 

a global modelling framework using the CLI-

MADA platform, capable of analysing com-

pounding and sequential hazards at differ-

ent temporal and spatial scales. However, its 

highly quantitative nature and global scope 

limit its applicability for territorial governance 

Graphical representation and 
methodological construction 
of the “L” framework. 
Source: authors’ elaboration.
Fig. 1
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and local-scale planning. At a conceptual lev-

el, Graveline and Germain (2022) contributed 

to advancing the theoretical understanding 

of resilience by identifying its multiple dimen-

sions and emphasizing the shift from reactive 

to transformative approaches, though without 

providing operational tools to translate this vi-

sion into spatial practice.

However, despite these advances, the L meth-

odology aims to bridge analytical and terri-

torial dimensions by integrating multi-risk 

diagnosis with spatial and governance coher-

ence. Unlike purely quantitative or conceptual 

frameworks, it embeds vulnerability and expo-

sure within a spatially grounded, multi-scalar 

structure that connects scientific evidence, 

territorial knowledge, and policy frameworks. 

This integration between horizontal and verti-

cal axes operationalizes multi-risk assessment 

as both a diagnostic and strategic device for 

spatial planning.

Considering these criticalities, this article ad-

vances the concept of multi-risk transition as 

a conceptual and operational advancement 

over traditional resilience paradigms. In this 

perspective, risks are no longer conceived as 

separate technical phenomena to be man-

aged, but rather as complex, interconnected 

processes that require cohesive, flexible, and 

context-sensitive responses. This approach 

encourages a rethinking of planning as an 

anticipatory tool capable of structuring coher-

ent future trajectories by aligning local deci-

sion-making processes with supra-local strat-

egies. The aim is no longer merely to mitigate 

the impact of isolated emergencies, but to 

read systemic dysfunctions, structural vulner-

abilities, and the transformative potential of 

territories through the lens of risk—understood 

as a critical infrastructure of meaning for spa-

tial design (Liao, 2012; Renn, 2017).

Methodology: designing the “L” framework 

for integrated and multi-risk-informed spa-

tial planning

The methodology proposed in this contribu-

tion is conceived as an integrated framework 

for addressing the complexity of the multi-risk 

transition within territorial planning process-

es. It is structured along two interconnected 

analytical axes—a vertical and a horizontal 

one—whose intersection forms an “L”, high-

lighting the link between top-down priorities 

and bottom-up dynamics (Fig. 1).

The vertical axis begins with an analysis of su-

pranational and national regulatory and stra-

tegic frameworks, particularly the European 

Green Deal and Italy’s National Plan for Ecolog-

ical Transition (PTE), as well as key strategies 

for climate adaptation and resilience, such 

321

VE
R

TI
C

A
L+

H
O

R
IZ

O
N

TA
L

H
O

R
IZ

O
N

TA
L 

A
XI

S

VE
R

TI
C

A
L 

A
XI

S

pl
an

s/
po

lic
ie

s

pl
an

s/
po

lic
ie

s

strategic visioning strategic visioning

European Level

A
na

ly
si

s

National Level

M
ul

ti-
ris

k 
D

ia
gn

os
is

Regional Level

Vi
si

on
/G

oa
ls

Local Level

O
bj

ec
tiv

es
/S

tr
at

eg
ie

s/
A

ct
io

ns



CO
NT

ES
TI

 C
IT

TÀ
 T

ER
RI

TO
RI

 P
RO

GE
TT

I

140

as the National Adaptation Plan to Climate 

Change (PNACC) and the National Strategy for 

Sustainable Development (SNSvS). This top-

down trajectory enables the identification of 

institutional priorities, intervention domains, 

and critical issues that structure the transition 

across multiple administrative scales—from 

national to municipal levels.

Unlike the knowledge framework typically de-

veloped within the cognitive phase of a spatial 

plan, the vertical axis does not serve a descrip-

tive function. Its role is strategic and compara-

tive: by cross-reading supranational, national, 

regional, and local frameworks, it identifies 

consistencies, gaps, and overlaps among policy 

agendas. This process provides a synthetic ref-

erence grid that guides the subsequent terri-

torial diagnosis developed along the horizontal 

axis. In this way, the vertical axis establishes 

the strategic coherence that orients the mul-

ti-risk assessment, ensuring that local analy-

ses and actions remain aligned with broader 

transition priorities. While the horizontal axis 

focuses on the analytical reading of territorial 

vulnerabilities and potentials, the vertical one 

operates at a meta-level, translating institu-

tional frameworks into strategic guidance for 

action. This distinction prevents any overlap 

with the cognitive phase of planning, ensur-

ing complementarity between diagnostic and 

strategic dimensions.

The translation of general objectives into 

place-based priorities allows for the construc-

tion of an initial framework of alignment be-

tween environmental policies, planning tools, 

and programmatic agendas (Torresan et al., 

2020). However, this axis does not merely 

identify formal objectives; it also reveals gaps, 

misalignments, and fragmentation across 

sectors and levels of governance, offering a 

first orientation for the design of localized 

strategies. Subsequently, the horizontal axis 

develops an in-depth reading of the territorial 

context through a multi-phase process: inte-

grated analysis, territorial diagnosis, shared vi-

sion building, and the definition of objectives, 

strategies, and actions. Within this dimension, 

the methodology draws on the vision–goals–

objectives–strategies–actions (VGOSA) model, 

which supports backcasting processes for de-

fining desirable future scenarios and designing 

context-specific interventions (Bryson, 2011; 

Davoudi, 2017; Kahn, 1962; Simon, 1976).

A core component of the horizontal axis is 

the development of an advanced territori-

al diagnosis, based on a multi-risk approach 

that enables the integrated interpretation of 

both environmental and socio-economic di-

mensions of vulnerability. The methodology 

adopted for defining multi-risk is grounded 

in two complementary dimensions—intrinsic 

vulnerability and exposure—identified as cru-

cial for supporting complex decision-making 

in territorial management (Stalhandske et al., 

2024) (Fig. 2). The first addresses intrinsic vul-

nerability, assessing risks arising from climatic 

MR:
LST SUP:
FLOOD:
SALINITY:
densPOI:
densPOP:
SALTexp:
MAB:

multi-risk
land surface temperature
hydraulic risk
soil predisposition to salinization

buffer areas
+
transition areas
+
core areas

urban areas
+
agricultural areas
+
natural areas

points of interest density
fragile population density
salt intrusion
Man and the Biosphere programme areas

VULNERABILITY EXPOSURE

MR  =  (LST SUP*FLOOD*SALINITY)  *  (densPOI+densPOP+SALTexp+MAB)
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and physico-environmental factors affecting 

the territory, while the second focuses on ex-

posure, evaluated through the presence and 

spatial distribution of socio-economic and 

natural assets potentially subject to impacts. 

This contribution examines the following ex-

posed elements: built assets, agricultural are-

as, natural resources, population density, and 

socio-economic activities.

According to the “Rapporto Clima in Veneto” 

(2024) by the Regional Environmental Pro-

tection Agency of Veneto (ARPAV), the mean 

air temperature in the Veneto region has 

increased by approximately +0.6 °C per dec-

ade since 1993, with higher warming rates in 

summer and autumn (+0.76 °C and +0.68 °C/

decade). The Po Delta and coastal plains are 

explicitly identified among the areas most 

exposed to extreme heat, tropical nights, and 

surface warming phenomena due to low wind 

ventilation and high evapotranspiration rates. 

At the same time, hydraulic risk represents 

a long-standing and increasing concern: the 

ARPAV analysis confirms that the southern 

plains and deltaic zones are the least rainy 

(≈ 650 mm/year). These dynamics, together 

with projected increases in extreme winter 

precipitation (+15 – 35 %) and longer dry spells 

in summer (up to +20 days) under high-emis-

sion scenarios (RCP8.5), imply a marked rise in 

flood and waterlogging frequency. Finally, the 

salinization of soils emerges as a critical cli-

mate-induced process in the coastal and del-

taic systems, tightly coupled with the previous 

two: the combination of increased tempera-

ture, reduced summer rainfall, and more fre-

quent extreme hydrological events contributes 

to the inland progression of the salt wedge 

and soil salinity, which ARPAV lists among the 

prioritary adaptation challenges for low-lying 

coastal areas of the Veneto Region. Consider-

ing these regional trends, while other climatic 

descriptors described from ARPAV (e.g., wind 

regime, humidity, snow cover, and extreme 

convective activity) are present but only par-

tially relevant for these territorial contexts, 

these three variables were prioritized as the 

most representative for evaluating multi-risk 

exposure in transitional coastal systems such 

as the Po Delta.

The heatwave-related risk was calculated 

through statistical analysis conducted on a 

collection of Landsat-8 satellite images, used 

as an indicator of land surface temperature, 

within the Google Earth Engine environment.

Hydraulic risk was derived from data provided 

by the Flood Risk Management Plan (PGRA), 

reclassified on a progressive scale highlight-

ing increased hazard levels in proximity to the 

secondary hydrographic network of the plain. 

Finally, soil predisposition to salinization was 

obtained through a progressive classification 

of data provided by ARPAV.

The second part of the equation refers to the 

exposure of territorial and socio-economic 

elements and was defined using four main 

Graphical representation of the 
methodology adopted 
for multi-risk assessment. 
Source: authors’ elaboration.
Fig. 2
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indicators: the density of points of interest 

(densPOI), the density of vulnerable popula-

tion (densPOP), urban and agricultural areas 

potentially affected by salt wedge intrusion 

(SALTexp), and the reserve areas recognized 

under the UNESCO Man and Biosphere (MAB) 

Programme (2020). The density of points of 

interest was obtained from OpenStreetMap 

data and reflects the concentration of com-

mercial, touristic, cultural, and recreational 

activities, serving as an indicator of socio-eco-

nomic exposure. OSM POIs were aggregated 

by ISTAT 2021 census spatial geometry and 

normalized by area (POI·km⁻²) for each sin-

gle unit. We adopted three fixed thresholds 

— 0–5 POI·km⁻² (low), 5–10 POI·km⁻² (medi-

um), ≥10 POI·km⁻² (high) — defined through 

a multi-stage process: (i) exploratory anal-

ysis of the indicator distribution identifying 

two local discontinuities around ~5 and ~10 

POI·km⁻²; (ii) domain calibration with respect 

to the local functional hierarchy (episodic ab-

sence of services in widespread reclamation 

areas, fractional nuclei with basic facilities, 

municipal centers with a broader portfolio of 

functions); (iii) criterion of interpretability and 

comparability over time/space, preferring sta-

ble thresholds to purely data-driven methods 

(quantiles/Jenks) that vary with the sample. 

Population density, derived from ISTAT data, is 

a key parameter for identifying the presence 

of potentially vulnerable populations (under 15 

and over 65 years of age) in the event of ex-

treme climate events. Urban and agricultural 

areas located below sea level were identified 

as particularly exposed to salt wedge intru-

sion, as they are susceptible to salinization, 

with consequences for agricultural productiv-

ity and the economic value of cultivated land. 

Finally, UNESCO MAB areas represent contexts 

of high ecological and cultural value, where 

environmental risks may generate direct im-

pacts on biodiversity, conservation practices, 

and overall touristic appeal. These areas are 

structured into three functional zones: “core 

zone”, “buffer zone”, and “transition zone”. The 

Core Zones represent strictly protected areas 

of high importance for biodiversity, subject to 

stringent restrictions to prevent significant 

disturbance.

The Buffer Zones serve as protective buffers 

and allow activities compatible with conser-

vation, such as scientific research, sustaina-

ble tourism, and low-impact agriculture. The 

Transition Zones extend outward and are 

dedicated to the experimentation of sustain-

able development strategies, involving local 

communities, public authorities, and private 

stakeholders (UNESCO, 2022). 

This diagnosis relies on methods and indica-

tors capable of representing the co-occurrence 

of natural, climatic, and anthropogenic risks, 

as well as the cumulative pressures affecting 

communities, infrastructures, and ecosystems.

In this way, multi-risk is not conceived as a mere 

sum of stress factors, but as an interpretative 
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framework capable of guiding the selection of 

objectives and the definition of strategies.

The interaction between the two axes—rath-

er than their simple overlap—represents the 

operational core of the methodology. While 

the vertical axis identifies the coherence and 

relevance of systemic needs and the strategic 

directions emerging from institutional frame-

works, the horizontal axis allows these to be 

translated in relation to local characteristics, 

vulnerabilities, and resources. Their intersec-

tion generates a framework capable of linking 

strategic priorities with local dynamics and en-

abling integrated planning processes.

Results: applying the “L” methodology in the 

Po Delta MAB Area – a multilevel and multi-

risk-based reading

The proposed methodology was applied to 

the UNESCO MAB Po Delta Reserve, selected 

as a pilot case to verify its operational validity 

Definition
Risk Equation 
component

Source Range Value Details

Land Surface Temperature 
over mean value threshold

Vulnerability Landsat 8 0,25-1
% of anomaly over average LST in 
summer 2024

Flood Vulnerability Index Vulnerability PGRA 0,25-1
Flood vulnerability classes from 
RSP by PGRA ADBPo

Surface Salinity Class: 
soil predisposition to 
salinization

Vulnerability ARPAV 0,25-1
Salinity class of the surface soil 
horizon (0–30/50 cm)

Point of Interest Density Exposure OpenStreetMap 1-3
OSM amenities + Rural Heritage 
per square km 

Vulnerable Population 
Density

Exposure ISTAT 1-3
ISTAT 2021, <15 + >65 years old 
per square km

Saline Exposed Surfaces 
Atlas

Exposure
Veneto Region Land 
Use & Land Cover

1-3
Natural, Urban and Agricultural 
Land

MAB Exposure UNESCO MAB 1-3  Transition, Buffer, Core

Elements used for the calculation of the multi-risk equation and 
corresponding classification adopted 
by the authors.
Source: authors’ elaboration.
Tab. 1
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at a meso-local scale – an intermediate level 

between municipal planning and regional co-

ordination (Fig. 3). The application focused 

primarily on the diagnostic phase (horizontal 

axis) and on the construction of the multi-risk 

map, while the visioning and strategic compo-

nents will be developed in subsequent stages. 

Although this area geographically coincides 

with the boundaries of the Po Delta Regional 

Park, it was not interpreted strictly as a pro-

tected area, but rather as a biosphere reserve, 

in line with the UNESCO MAB designation and 

its associated strategic framework. This choice 

was not merely cartographic but methodolog-

ical: the UNESCO MAB Programme provides a 

governance model capable of combining envi-

ronmental protection with the promotion of 

sustainable socio-economic development—a 

duality that aligns fully with the multi-risk 

perspective adopted by the methodology. The 

reference to the UNESCO MAB framework en-

abled the identification of a supra-local gov-

ernance structure in which environmental, 

social, and economic dimensions are institu-

tionally integrated.

Unlike the Management Plan of the Po Delta 
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Regional Park, which is primarily focused on 

conservation and renaturalization, the UNES-

CO MAB strategic framework offers a broader 

interpretative lens for territorial transforma-

tion processes. This allowed for the selection 

of a study area that is not only ecologically 

significant but also characterized by internal 

inequalities, exposure to multiple risks, and 

substantial anthropogenic pressures—all ele-

ments that define its relevance for multi-risk 

planning.

Within this territorial perimeter, the vertical 

component of the methodology was activat-

ed through a multilevel analysis of political 

and planning frameworks. At the European 

level, the analysis considered the Europe-

an Green Deal and the European Strategy for 

Climate Change Adaptation (SEACC). At the 

national level, the analysis examined the Na-

tional Plan for Ecological Transition (PTE), the 

National Strategy for Climate Change Adap-

tation (SNACC), and the National Adaptation 

Plan to Climate Change (PNACC), from which 

cross-cutting priorities emerged concerning 

decarbonization, biodiversity, circular econo-

my, and hydrogeological risk prevention.

At the regional scale, the analysis included 

the Veneto Regional Spatial Coordination Plan 

(PTCR) and the Regional Strategy for Climate 

Change Adaptation (SRACC). These instru-

ments revealed the persistence of sectoral 

approaches and the need for integrated tools 

capable of mediating between environmental 

urgencies and socio-economic development 

objectives. Finally, at the local level, the analy-

sis focused on urban planning instruments (Pi-

ani di Assetto del Territorio and Piani degli In-

terventi) of the nine municipalities within the 

UNESCO MAB area: Adria, Ariano nel Polesine, 

Corbola, Loreo, Papozze, Porto Tolle, Porto 

Viro, Rosolina, and Taglio di Po.

The analysis revealed a limited capacity of 

individual municipalities to address interde-

pendent risks, due to both institutional frag-

mentation and a disconnect between inter-

vention scales and actual territorial dynamics. 

This finding reinforced the need to refer to the 

UNESCO MAB strategic plan as a supra-local 

framework capable of operationalizing the 

vertical component of the methodology.

The analysis thus enabled the reconstruction 

of a coherent trajectory of strategic priorities, 

tracing their evolution across different gov-

ernance levels and identifying inconsistencies, 

redundancies, and gaps within the planning 

system. This output served as the foundation 

for activating the horizontal component, ded-

icated to the spatial and systemic articulation 

of risks and to the construction of a shared 

vision calibrated to the specificities of the UN-

ESCO MAB reserve territory. The activation of 

the horizontal component of the methodology 

took place through an analytical-diagnostic 

reading of the territory, aimed at building a ro-

bust knowledge base from which to derive, in 

line with the strategic approach of the L meth-

Administrative subdivision of the Veneto Po Delta overlaid with the 
zoning of the UNESCO MAB area. Transition areas (green) allow 
for sustainable human activities; buffer zones (yellow) serve as 
protective belts for the core zones; core areas (red) are designated 
for the long-term conservation of biodiversity and ecosystems. 
Source: authors’ elaboration.
Fig. 3
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odology, the future transformative vision and 

actions. This reading was formalized in an op-

erational model of territorial diagnosis based 

on the concept of multi-risk, understood not 

as a sum of isolated hazard factors, but as a 

multilevel and multidimensional integration of 

intrinsic territorial vulnerabilities and the so-

cio-economic and environmental exposure to 

stressors. The weighted combination of these 

two sections resulted in a synoptic map of 

territorial multi-risk, useful not only for iden-

tifying areas of highest risk concentration, but 

also for understanding the overlaps and po-

tential interactions among environmental, in-

frastructural, and settlement components. In 

this sense, the model functions as an essential 

diagnostic layer, capable of guiding the subse-

quent definition of a strategic vision and local 

actions in line with the priorities that emerged 

from the vertical framework.

Specifically, the integration between the vul-

nerability framework and the exposure frame-

work generates a new informational layer. In 

the area of the UNESCO MAB Po Delta Re-

serve, the application of a weighted calcula-

tion strengthens the policy design framework 

within the L-methodology process, producing 

an output that identifies portions of territory 

organized according to a hierarchy of risk pri-

orities.

As shown in Fig. 4, the municipalities of Ca’ 

Tiepolo, Donzella, Polesine Camerini, and Scar-

dovari are among the most exposed. This is 

due to their agricultural vocation, the signifi-

cant presence of vulnerable residents (under 

15 and over 65 years old), the concentration 

of socio-economic activities, and specific mor-

phological conditions which, according to the 

current Flood Risk Management Plan (PGRA), 

make parts of these areas particularly prone 

to flooding from the secondary hydrograph-

ic network of the plain. The territory of the 

Municipality of Corbola and the agricultural 

mosaic stretching between Taglio di Po and 

Ariano nel Polesine also shows simultaneous 

exposure to multiple forms of vulnerability. 

On one hand, the area is subject to hydraulic 

risks, linked to the presence of a complex hy-

drographic network and reduced soil drainage 

capacity. On the other hand, it exhibits an in-

creasing predisposition to surface salinization, 

a phenomenon aggravated by marine intrusion 

and changes in tidal and groundwater regimes. 

This stretch of land, characterized by multidi-

mensional fragility, is located near the Buffer 

Zones of the UNESCO MAB Biosphere Reserve, 

posing additional challenges for the integrat-

ed management and protection of the area’s 

Multi-risk assessment for the Veneto Po Delta, combining spatial 
indicators of vulnerability and exposure to climate-related hazards. 
Vulnerability is assessed through the integration of land surface 
temperature (LST) anomalies, flood hazard zones, and soil salinity 
patterns. Exposure is determined by mapping the density of 
points of interest, the distribution of vulnerable populations, areas 
affected by saline intrusion, and the extent of the UNESCO MAB 
Programme. The resulting multi-risk map highlights areas where 
these factors converge, offering a composite view of zones most 
at risk from the combined impacts of climate stressors and human 
presence. 
Source: authors’ elaboration.
Fig. 4
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agricultural and environmental ecosystems. 

The island of Boccasette represents another 

strategic area, situated in a highly sensitive 

environmental context and surrounded by 

zones belonging to the UNESCO MAB Bio-

sphere Reserve. Although its surface area is 

smaller than that of other zones mentioned 

above, Boccasette presents a combination 

of critical conditions that make it particularly 

vulnerable. It hosts small settlement clusters 

exposed to both hydraulic and climatic risks, as 

well as agricultural surfaces increasingly sub-

ject to thermal stress and saline intrusion. The 

coexistence of these conditions exposes the 

area to diffuse multi-risk, requiring targeted 

monitoring and adaptation interventions, par-

ticularly considering the area’s ecological and 

landscape value.

The introduction of the multi-risk dimension 

within the methodology thus strengthens 

the coherence between analysis and design, 

bridging the traditional gap between techni-

cal knowledge and strategic decision-making. 

The diagnostic output does not merely pro-

vide a snapshot of risk conditions but rather 

initiates a transformative process in which the 

definition of territorial visions, objectives, and 

strategies can rely on an integrated, multidis-

ciplinary, and territorially targeted knowledge 

base.

Beyond the specificities of the Po Delta, the 

results demonstrate the replicable potential 

of the “L” framework as a diagnostic and de-

cision-support tool for other areas exposed 

to multi-risk dynamics. However, its current 

application remains partially limited by the 

limited availability of localized socioeconom-

ic data and the uneven institutional capacity 

of municipalities. Future developments could 

therefore aim to strengthen the integration of 

social vulnerability indicators and improve the 

model’s operational scalability within regional 

and national planning systems.

Discussion: rethinking spatial planning 

through multi-risk – insights, limits and stra-

tegic potential of the “L” approach

The application of the L methodology to the 

UNESCO Po Delta Biosphere Reserve high-

lights its potential to strengthen spatial 

planning in contexts marked by interdepend-

ent risks and fragmented governance. The 

framework translates risk analysis into an op-

erational system, enabling the convergence 

of data, indicators, and governance priorities 

into coherent spatial decisions. Rather than 

producing descriptive maps, it operationaliz-

es the transition from diagnosis to the for-

mulation of targeted actions and investment 

priorities.

In the Po Delta case, the model combined di-

verse datasets to generate a composite mul-

ti-risk map identifying critical sub-areas. This 

output supported the prioritization of inter-

ventions, such as retrofitting drainage infra-

structure, mitigating salinity intrusion, and 
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Fig. 5

enhancing ecological corridors, thus connect-

ing analytical evidence with planning practice.

A key strength of the methodology lies in its 

flexible yet structured design. Its analytical 

backbone remains fixed, while thematic com-

ponents are adaptable to local contexts: in this 

study, three primary risks—land surface tem-

perature, flooding, and soil salinization—were 

analyzed as most relevant, though additional 

factors such as ecosystem health or drought 

severity could easily be integrated without 

compromising conceptual consistency. This 

modularity makes it applicable across diverse 

territorial systems, from coastal and deltaic 

landscapes to inland or mountainous regions, 

according to specific local stressors.

Although tested within a UNESCO MAB des-

ignated area, the methodology’s logic extends 

beyond biosphere reserves. It can be applied 

to territories governed by other protection re-

gimes, such as national parks, nature reserves, 

or Natura 2000 sites, by integrating their zon-

ing schemes into the exposure component to 

represent ecological and cultural values. In ar-

eas without formal protection, the model can 

identify zones that warrant enhanced conser-

vation measures, transforming risk mapping 

into a design instrument for developing or re-

vising protection frameworks. This projective 

capacity underscores its strategic rather than 

procedural nature, positioning it as an ena-

bling tool for adaptive territorial governance 

(Fig. 5).

For the discipline of spatial planning, this dual 

analytical and projective capacity is particu-

larly relevant. The methodology bridges da-

ta-driven assessment and territorial visioning, 

reframing planning as an anticipatory practice 

capable of addressing cumulative vulnerability 

and uncertainty. 

The empirical results confirm that a supra-lo-

cal governance structure, such as the UNESCO 

MAB Management Plan, serves as an enabling 

condition for the methodology’s implementa-

tion. Nonetheless, the analysis of municipal 

plans revealed persistent barriers, including 

fragmented institutions, weak coordination, 

and limited analytical capacity. The L meth-

odology can therefore function not only as a 

decision-support system but also as a capac-

ity-building mechanism, strengthening local 

competences and promoting dialogue across 
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governance levels.

Despite its potential, the methodology fac-

es practical and epistemic challenges. Its ef-

fectiveness depends on data reliability and 

cross-institutional coordination, both of which 

are frequently weak or uneven. Moreover, the 

weighting and normalization of indicators 

involve interpretative choices that can af-

fect results. Future implementations should 

therefore adopt sensitivity analyses and par-

ticipatory validation to improve transparency, 

robustness, and stakeholder trust.

Even acknowledging these limitations, the L 

methodology demonstrates strong potential 

for advancing the integration of multi-risk 

perspectives into spatial planning. Its clear 

procedural logic, adaptability, and spatial-

ly explicit outputs provide a solid foundation 

for informed, place-based strategies. Future 

research should test its transferability across 

contrasting territorial settings, urban, rural, 

and peri-urban, and refine indicators linked to 

ecosystem performance, social vulnerability, 

and resource management.

Ultimately, the L methodology offers a struc-

tured yet flexible pathway for planning under 

complexity and uncertainty. By operational-

izing the concept of multi-risk transition, it 

shifts planning from reactive adaptation to 

proactive design, using risk as a catalyst for 

transformation and as a basis for more coher-

ent, resilient, and adaptive forms of spatial 

governance.

Conclusions 

This contribution presented the development 

and testing of an integrated methodologi-

cal framework designed to address territorial 

complexity in the current phase of transition.

The proposed methodology—articulated along 

two analytical and conceptual axes, vertical 

and horizontal—aimed to connect institution-

al, programmatic, and strategic levels with 

local dynamics and emerging vulnerabilities, 

through a systemic reading of risks and ongo-

ing transformations. Within this framework, 

the concept of multi-risk transition was adopt-

ed as both an interpretative and operational 

key to renew the epistemological and technical 

foundations of spatial planning. 

The most innovative element of the work lies 

in the adoption of risk not as a sectoral var-

iable to be mitigated, but as a cognitive and 

design infrastructure forming the basis of a 

new methodological approach for guiding spa-

tial transformation. Constructing multi-risk as 

an interpretative matrix made it possible to 

overcome the hazard-specific and sectoral ap-

proach that still characterizes many planning 

tools, providing instead a composite and in-

tegrated reading of the environmental, social, 

and economic challenges affecting territories. 

This shift is significant not only from an ana-

lytical standpoint, but also for its capacity to 

offer a solid and coherent basis for medium- to 

long-term strategic planning. In the case study 
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of the   Po Delta Reserve   , the methodology 

demonstrated how it is possible to reconstruct 

interscalar coherence and align supra-local 

agendas with local specificities, even in the 

presence of strong misalignments across lev-

els of governance and planning. Although test-

ed within this framework, the methodology is 

conceived as adaptable to different territorial 

contexts — urban, inland, and mountain areas 

— where the interplay between environmental 

pressures and governance fragmentation gen-

erates similar multi-risk conditions.

The multilevel analysis confirmed the persis-

tence of fragmentation, redundancy, and gaps 

that, in practice, hinder the implementation 

of genuinely integrated transformative strat-

egies. In this sense, the UNESCO MAB context 

proved to be a useful reference to define an 

operational perimeter for testing the method-

ology, offering a regulatory and programmatic 

framework that integrates both environmen-

tal protection and sustainable socio-economic 

development goals. This approach demon-

strated how spatial planning can benefit from 

supra-local frameworks oriented towards the 

integration and coherence of different dimen-

sions of transformation. The diagnostic com-

ponent of the methodology—based on the 

multi-risk grid—represented a key step, not 

only as a knowledge base but also as an ena-

bling factor for new decision-making process-

es. The articulation between intrinsic vulner-

ability and socio-economic exposure allowed 

for the identification of the most fragile areas 

and for reading the overlaps between different 

stress factors, thus contributing to the con-

struction of an articulated and dynamic rep-

resentation of the territory. This representa-

tion is a fundamental prerequisite for guiding 

the definition of localized strategic visions, ca-

pable of accounting for the specific features of 

the context and its evolutionary trajectories.

At the same time, it is important to recognize 

the limits of the proposed approach. The appli-

cation of the methodology was limited to the 

diagnostic phase and did not extend to the full 

definition of visions, objectives, and actions. 

This limitation does not concern the method 

itself but reflects the scope of the present 

work, which aimed primarily to explore the ar-

ticulation and transformative potential of the 

multi-risk concept within planning processes. 

Moreover, the integration between the vertical 

and horizontal axes — while conceptually de-

fined — still requires further operational devel-

opment to be effectively implemented within 

existing institutional and regulatory frame-

works. Future experimentation should there-

fore focus on translating this integration into 

practice, involving stakeholders, local planning 

instruments, and decision-making arenas 

more directly. Despite these limitations, the 

work has laid a solid foundation for rethinking 

spatial planning processes in a historical phase 

marked by profound transformations, wide-

spread uncertainty, and interconnected risks. 



CO
NT

ES
TI

 C
IT

TÀ
 T

ER
RI

TO
RI

 P
RO

GE
TT

I

152

Spatial planning is therefore called not only to 

incorporate new knowledge and data but also 

to redefine its intervention paradigms, open-

ing to flexible and adaptive tools capable of 

operating under conditions of systemic com-

plexity. Within this context, the L methodolo-

gy emerges as a tool capable of reconciling vi-

sion and operability, top-down and bottom-up 

approaches, strategies, plans, and actions. 

Its articulation allows for the reconstruction 

of strategic and project coherence across dif-

ferent levels of governance, offering a useful 

framework for the critical revision of existing 

tools and the introduction of innovative ele-

ments in territorial planning.

Ultimately, this contribution aims to foster 

debate on how planning can transform to re-

spond to contemporary challenges. The mul-

ti-risk transition, understood here as both a 

reading and action paradigm, allows for the 

integration of elements often addressed sep-

arately, such as environmental sustainability, 

social cohesion, climate change adaptation, 

and quality of life in territories. This approach 

does not intend to propose definitive solu-

tions but to open a working perspective that—

through the joint analysis of vulnerability and 

policy—enables the construction of pathways 

toward resilient and conscious development. 

Strengthening the connection between tech-

nical knowledge and institutional design re-

mains one of the central challenges for spa-

tial planning. In this direction, the proposed 

methodology offers a flexible and replicable 

framework for developing place-based mul-

ti-risk strategies, adaptable to diverse terri-

torial contexts. By integrating analytical and 

governance dimensions, it contributes to the 

international debate on how planning can 

evolve as a transformative discipline capable 

of addressing the complexity of contemporary 
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