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ABSTRACT

The Fukushima Dai-ichi disaster has shown the importance of evaluating cascading effects in
disaster management, as the impact of a triggering hazard may generate different sequences
of events (event trees) that result in physical, social or economic disruption. SnowBall is a
European research project' that aims at increasing the preparedness of the European Union to
amplifying hazards in a crisis through foresight and decision-support tools. The SnowBall
theoretical model proposes to assess the possible event trees generated by a triggering hazard
in accordance with the conditional probability between two events. The probabilities are
deduced from an ad hoc database [1] and literature review [2, 3, 4, 5], at global scale, and
customization through experts judgement (elicitation), at local scale [6]. The impact
assessment of a single chain of cascading events is treated as a typical 'scenario analysis',
considering the cumulative damage on the elements exposed and their distribution on the
territory [7]. A decision algorithm works on top of the event tree model and damage
simulations on coupled grids and it is able to support the decision maker (DM) in comparing
a set of mitigation strategies on the basis of their expected impacts and his/her priorities. The
decision algorithm is based on two Multi-Criteria Decision Making algorithms [8],
ELECTRE III and ELECTRE TRI (ELimination Et Choix Traduisant la Realité) [9]. A single
mitigation strategy is split into a set of different mitigation strategies, according to its
position in the event chain. The algorithms then run without any ad-hoc modifications,
producing a ranking and a class assignment among mitigation strategies. This approach
supports the DM also in the choice of the best timing for the intervention, a crucial factor in a
context where cascading effects are taken into account. The algorithm is based on an
ensemble approach [10], which combines decisions over an array of possible impact
scenarios, instead of only relying on the average impact scenario. In this way, the algorithm
conveys the uncertainty about the effectiveness of mitigation strategies, through a set of
ranking and class distributions. The results of the algorithm and of the models are stored in a
common database and displayed in a dashboard, which enables the interaction with the user.

! Funded by the Seventh Framework Programme for research, technological development and demonstration under grant agreement
No.606742, http://snowball-project.eu/

1


mailto:mattia.leone@unina.it
mailto:zuccaro@unina.it
mailto:giuseppe.rizzo@ismb.it
mailto:osella@ismb.it
mailto:Palumbo@ismb.it

Keywords: Decision Support System, Multi-Criteria Decision Making, Disaster
Management, Cascading effects, Cumulative damage, SnowBall project, Ensemble
methods

REFERENCES

1.

10.

D. Guha-Sapir, R. Below, Ph. Hoyois, “EM-DAT: The CRED/OFDA International
Disaster Database”, www.emdat.be, Université Catholique de Louvain, Brussels,
Belgium.

A. Neri, W.P. Aspinall, R.Cioni, A. Bertagnini, P.J. Baxter, G. Zuccaro, D. Andronico, S.
Barsotti, P.D. Cole, T. Esposti Ongaro, T.K. Hincks, G. Macedonio, P. Papale, M. Rosi,
R. Santacroce, G. Woo, “Developing an Event Tree for probabilistic hazard and risk
assessment at Vesuvius”, J. Vol- canol. Geotherm. Res., doi: 10.1016/
j.jvolgeores.2008.05.014, 2008.

W. Marzocchi, M.L. Mastellone, A. Di Ruocco, P. Novelli, E. Romeo, P. Gasparini,
“Principles of multi-risk assessment. Interaction amongst natural and man-induced

risks”, European Commission Directorate-General for Research Communication Unit.
Brussels, 2009.

A. Garcia-Aristizabal, M. Polese, G. Zuccaro, M. Almeida, V. Reva, D. X. Viegas, T.
Rosqvist, M. Porthin, “Dynamic scenario concept models. Deliverable D42.1 of the
Integrated project CRISMA”, Project no. FP7/2007-2013 n.o 284552, European
Commission. 2013.

J. C. Gill and B. D. Malamud, “Reviewing and visualizing the interactions of natural
hazards”, Rev. Geophys. 52, Issue 4, 2014, 680-722.

R. M. Cooke, “Experts in Uncertainty: Opinion and Subjective Probability in Science”,
Oxford Univ. Press, 1991.

G. Zuccaro and D. De Gregorio, “Time and space dependency in impact damage
evaluation of a sub-Plinian eruption at Mount Vesuvius”, Nat. Hazards 68, 2013: 1399-
1423. http://dx.doi.org/10. 1007/s11069-013-0571.

Aruldoss, Martin, T. Miranda Lakshmi, and V. Prasanna Venkatesan. "A survey on multi
criteria decision making methods and its applications." American Journal of Information
Systems 1.1 (2013): 31-43.

Figueira, J., Mousseau, V., Roy, B. “ELECTRE methods”. In: Multiple criteria decision
analysis: State of the art surveys. Springer (2005) 133-153

Friedman, J., Hastie, T., Tibshirani, R.: The elements of statistical learning. Volume 1.
Springer series in statistics Springer, Berlin (2001)



	REFERENCES

