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EU Action Plan on the Sendai Framework for DRR 
2015-2030 

  
Overview of Natural and Man-made Disaster Risks 

the EU may face 
 

IPCC Climate Change: Impacts, Adaptation, and 
Vulnerability  

 
UNISDR (2011) GAR 2011 Global Assessment  

 
Report on Disaster Risk Reduction 

 

 
 

A livello globale ed europeo esistono diverse iniziative, documenti di indirizzo e piani operativi per la 
riduzione del rischio da disastri e per l’adattamento al cambiamento climatico 

 

 
  
  



Integrating the Sendai 
Framework for Disaster 
Risk Reduction, the Paris 
Agreement on climate 
change, and the 2030 

Sustainable Development 
Agenda (Global Platform 

for Disaster Risk Reduction) 
is important to build a more 

sustainable, resilient, and 
equitable future. 

Key commonalities and differences in disaster risk reduction 
(DRR) and climate change adaptation (CCA)  

Source: Adopted from (Coninx et al., 2016[21]). 

Climate change adaptat ion 
and Disaster risk reduct ion 

–  
dif ferent  origins, common 

goals 



Il contributo al prossimo programma di ricerca europeo 

 
 
  
  

Ampio spazio alle tematiche 
Della RRD e ACC 

Progetto ESPREssO 

 

 
  
  

Cinque tematiche confluite nel programma di ricerca Horizon Europe  



RISK = HAZARD x EXPOSURE x VULNERABILITY 
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Impact on buildings 

Impact on people  Probability of interruption of road links 

Seismic 
Events 

Seismic and energy retrofitting of residential buildings: a simulation-
based approach. UPLanD - Journal of Urban Planning, Landscape & 
environmental Design (con Zuccaro, G.), v. 1, n. 1, p. 11-25  



Terremoto 

dettagli evento 
Terremoto di origine vulcanica ai Campi Flegrei 
Magnitudo: 4.2 
Profondità epicentro: 3.2 Km 

Perimetro aree studio 

Impatto sismico 

Perimetro aree studio 

Impatto sismico 



Eruzione vulcanica 

dettagli evento 
Eruzione dei vulcani Vesuvio e Campi Flegrei 
Tipo di eruzione: sub-pliniana 
Occorrenza: 60 – 200 anni 

Perimetro aree studio 

Impatto eruzione vulcanica 

Perimetro aree studio 

Impatto eruzione vulcanica 



Ondata di calore 

dettagli evento 
Periodo: 2041-2070 
Occorrenza: occasionale (5 volte in 30 anni) 
Temperatura dell’aria: 41,5° C 

Impatto da ondata di calore 

Perimetro aree studio 

Impatto da ondata di calore 

Perimetro aree studio 



Allagamento pluviale 

dettagli evento 
Periodo: 2041-2070 
Occorrenza: occasionale (5 volte in 30 anni) 
Precipitazioni: 90mm 

Perimetro aree studio 

Impatto da allagamento 

Perimetro aree studio 

Impatto da allagamento 



Volcanic 
Eruptions  

Zuccaro, G., Leone, M.F. (2012). Building 
technologies for the mitigation of volcanic 
risk: Vesuvius and Campi Flegrei, Natural 
Hazards Review, Vol. 13, Issue 3, pp. 221-
232  



ECONOMIC DAMAGE STRUCTURAL DAMAGE 

HAZARD and EXPOSURE 

Coastal 
Flood 



Consolidated approach for disaster risk assessment in the field of geophysical hazards (UNDRO, 1980, updated by the UNDRR 2017 Terminology), harmonized 
in the context of climate change (IPCC-AR5, 2014). 
 

Risk Governance Framework to support the full DRM cycle and support sustainable and resilient development pathways (elaborated from diverse sources). 

DISASTER RISK, CLIMATE CHANGE AND ECOLOGICAL TRANSITION 
RISK ASSESSMENT AND GOVERNANCE 
Leone, M.F. (2020). Vulnerability to natural hazards. In Losasso, M., Lucarelli, M.T., 
Rigillo, M. (2020). Adapting to the Changing Climate. Knowledge Innovation for 
Environmental Design. Maggioli, Santarcangelo di Romagna. 77-82.  



MULTIRISK 
ASSESSMENT 

Approccio Multi-risk & Cascading  

 

 
  
  



Multi-risk approach 

 
 
  
  



MULTI-RISK 
ASSESSEMENT 
FRAMEWORK 
ELEMENTARY 
BRICKS 
 
1. Space:  
 Minimun Reference Unit, 

MRU 
1. Time: timeline 
2. Hazard: spatial magnitude 

of all hazards in timeline 
3. Exposure: spatial 

distribution of Vulnerability 
classes at t0 

4. Vulnerability:  vulnerability 
functions of each element 
exposed  under effect of 
each single hazard 

5. Dynamic vulnerability: 
routine to update the 
exposure 

6. Damage: OUTPUT 
7. Human behaviour: human 

behaviour influence factor 



• Risk (to reach the level damage “l”) 
 
 

 

• Scenario (to reach the level damage “l”) 

RISKl = 

SCENARIOl  = 

• Hi  probability of occurrence of the event characterized by magnitude “i”, in a given 
 time and in a given site. 

• Vl,i,m   probability to reach the damage level “l” for a vulnerability class “m” 
•  qm percentage of element exposed of class “m”.  

  

  



Indice di Rischio (N° collassi in 250 x250m) 

RISK INDEX 
 
 
 
 
where: 
Pi = probability of exceeding the load qi;  
Nc(qi) =number of roofs collapsed due to the load qi; 
n =total number of load levels considered, in the present 
case n=25. 
Pi-Pi+1 =probability that the load produced by ash fall 
deposits is ranged between qi and qi+1. 
 
 
 
 
 
 
 
 
 
 

Mesh: 250x250m 
 

Damage: NUMBER OF ROOFS COLLAPSED. 
 

Wind: ALL DIRECTION (with different probability) 



About 25% of roofs collapses 
already after three hours, with 
the significant achievement of 
areas outside the Red 1 and Red 2 
areas of the Vesuvius Emergency 
Plan. 
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OPERATIVE ACTION Risk Map (AF) 

Durata eruzione: 15 ore 

The importance of 
controlling the evolution of 
phenomena in time and 
space can no longer be 
ignored. 
 
Example: enlargement of 
the Red zone of Vesuvius 
causes high probability of 
extensive ash fall resulting 
in considerable damage 
expected to buildings in a 
few hours. 



Indice di Rischio (N° collassi in 250 x250m) 

RISK INDEX 
 
 
 
 
where: 
Pi = probability of exceeding the load qi;  
Nc(qi) =number of roofs collapsed due to the load qi; 
n =total number of load levels considered, in the present 
case n=25. 
Pi-Pi+1 =probability that the load produced by ash fall 
deposits is ranged between qi and qi+1. 
 
 
 
 
 
 
 
 
 
 

Mesh: 250x250m 
 

Damage: NUMBER OF ROOFS COLLAPSED. 
 

Wind: ALL DIRECTION (with different probability) 



550.000+300.000 people 



Escape routes 
accessibility 

Building retrofitting 
(seismic, volcanic, 
energy, climate) 

Comune di Ercolano, Italia 
Rischio alluvione e isole di calore: misure di DRR & CCA 

Coupling emergency planning 
with land use planning and 
building regulations 

Zuccaro, G., Leone, M.F. (2014). The mitigation of 
volcanic risk as opportunity for an ecological and 
resilient city, TECHNE - Journal of Technology for 
Architecture and Environment, 7, pp. 101-108. 



Coupling seismic risk mitigation and energy efficiency 
Seismic and energy retrofitting of residential buildings: a simulation-
based approach. UPLanD - Journal of Urban Planning, Landscape & 
environmental Design (con Zuccaro, G.), v. 1, n. 1, p. 11-25  



Coupling Seismic, Volcanic and Energy Retrofitting 
Zuccaro, G., Leone, M.F. (2014). The mitigation of volcanic risk as 
opportunity for an ecological and resilient city, TECHNE - Journal of 
Technology for Architecture and Environment, 7, pp. 101-108. 

Comune di Poggiomarino, Italia 
Rischio eruzione vulcanica e isole di calore: misure di DRR & CCA 



Conclusioni 
• La pianificazione territoriale per la resilienza multi-rischio richiede approcci di analisi 

basati su scenari di simulazione in grado di quantificare gli impatti fisici ed economici 
dovuti a rischi naturali (geofisici e climatici), tecnologici o natech. 

• Strumenti e servizi avanzati consentono un processo di personalizzazione dei modelli e 
dei loro output sulla base di esigenze specifiche degli stakeholder e delle comunità, al 
fine di evidenziare le opportunità di integrazione di misure DRR e CCA a livello locale. 

• Per supportare il processo decisionale e la programmazione dei finanziamenti, le 
opzioni alternative di pianificazione (ordinaria e di emergenza), nonché le strategie di 
riduzione del rischio e di adattamento climatico devono essere valutate attraverso 
solide analisi multi-criterio e costi-benefici. 

• Le valutazioni devono evidenziare i vantaggi delle opzioni di mitigazione e adattamento 
non solo in rapporto alla riduzione degli impatti attesi rispetto alle diverse categorie di 
hazard, ma anche in "tempo di pace", dimostrandone i co-benefici sociali, ambientali 
ed economici. 



Grazie per la cortese attenzione. 
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