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Montserrat Risk Map, showing population centres & hazard 

micro-management zones 

“…the island is exactly the 

wrong size for an eruption…” 



Prompted by the Guadeloupe 1976 experience*…. 

…..using Cooke’s Classical 

Model and EXCALIBUR 

….in Montserrat, we put in 

place a formalised 

procedure for providing 

scientific advice to the 

authorities 

* 





Monte Carlo simulation of 

potential casualty risks 

using parameter 

uncertainty distributions 

from probability tree 



Montserrat volcano: risk 

assessment updates
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……producing so-called 

F-N casualty exceedance 

risk curves, expressing 

societal risk levels at 

different probabilities 

Pace Tim! 



Population risk curves: regular updates,……….. 

                                  and mitigation by staged evacuation 

Montserrat volcano: population scenario risks - 

Dec 1999
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Montserrat volcano: risk 

assessment updates
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Montserrat: comparison of volcanic 

risk  with other natural hazards
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Comparative “acceptable” risk levels:  

industrial criteria,… 

          or other natural hazards?? 

 



Probabilistic forecasting for Montserrat volcano 

Typical forecast question: GIVEN current conditions, what is the 

probability that within the next year the first significant 

development will be the resumption of lava extrusion 

 

 

SAC elicitation 

Credible 

interval lower 

bound 

Median 

estimate 

Credible 

interval upper 

bound 

Prob 

Odds 

6.3% 

15 - 1 

34.1% 

2 - 1 

66.1% 

1 - 2 

Brier Skill Score : the forecast method has predictive skill relative to some 

reference (e.g. climate record) if BSS is positive.  

A perfectly accurate forecast method has BSS = 1;  

bad forecasting leads to a negative BSS score 



+ve BSS zero or -ve BSS 

All forecasts  

(110 no.) 

84 

(76%) 

26 

(24%) 

Life critical 

forecasts (75 

no.) 

61 

(83%) 

14* 

(17%) 

Probabilistic forecast scorecard 

* includes some important ‘life threatening’ scenarios  

 cautious 



Forecast skill performance of Montserrat SAC 

Group Brier Skill Score BSS

 by testable forecast: Sept 1995 - Oct 2008
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Nov 2002 forecast:  

high prob. of 0.3x ref collapse 

(happened after 8 months)

May 2003 forecast: 

low  prob. of 100 x 10
6
 m

3
 collapse 

(105 x 10
6
 m

3
 collapse  happened 12 

July 2003)



Experts' Brier Skill Scores vs elicitation weights
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Alternative to Brier Skill Score? 

In signal detection theory, a receiver operating 
characteristic (ROC) curve illustrates the 

performance of a binary classifier: plots TPR = true 
positive rate vs. TNR = true negative rate   

FPR = false positive rate = Specificity  

AUC area is the Mann-Whitney version of the 
Wilcoxon nonparametric two-sample statistic: 86% 
of the time, an actual event (1) has higher forecast 
prob than a non-event (0) 



[Hagedorn, R., Smith, L.A. (2008) Communicating the value of probabilistic forecasts with weather roulette. Meteorol. 

Appl. Published online in Wiley InterScience (www.interscience.wiley.com) DOI: 10.1002/met.9. ] 

Communicating forecast skill 
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Big news! 



XMRV Expert Elicitation Workshop 

Work with McLaughlin Centre for Population Health Risk Assessment, Univ. Ottawa 

XMRV = Xenotropic murine leukemia virus-related virus 

                                 a gammaretrovirus first described in 2006 

Following calibration,  the experts were asked to answer a number of target 

questions for which answers are unknown. 



Target Question 1 

A set of target questions that asked about the current prevalence of XMRV infection in the world 

(1), Canada (3),  USA (4), UK (5) and France (6) in the general adult population? (1 in xxxxx) 

Performance Weighted 

Solution: 

 

• Median: 1 in 126 

• Range: 1.2-452,300 



Target Question 31 

What percentage of infected XMRV carriers are asymptomatic? 

Expert Weighted: 

 

• 92.7 % 

• Range: 64.4-98.9 

Experts believe the 

majority of XMRV 

infections are 

asymptomatic.  

 

Short right tails 

suggest experts are 

more certain that 

the value is higher 

than lower.  



Target Question 32 

When will the data be available to generate testing/ screening of blood donors for XMRV? 

Expert Weighted: 

 

• 1.8 years 

• Range: 0.5-5.0  

Experts best 

estimate for 

available data and 

improved  

techniques for 

XMRV testing is 

within 2 years (left 

tailed skew).  
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Eventual outcome … 
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Judgment in the face of scientific uncertainty: 

 

 

the last word in rationality… 



In the face of such challenges, 

we can extol Roger’s virtues … 



Policy options for 

Psoroptes ovis 

management  
 

 

 

 

work with Thea Hincks (PhD), Jon 

Stone and UoBristol vets 

 

….  and apply them to scabby sheep: 



Example range graphs for experts’ judgments and 

weighted combination quantiles (red) 



Sheep scab infection -v- policies: 

BBN using elicited parameters 



Sheep scab elicitation BBN findings 
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“Achieving Consensus … use in 

Law and Policy” 
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Estimating dose-response curves for cancer risk 

from airborne arsenic 

Work with the late Joey 

Hanzich (Cambridge 

University Env. Epid. 

MPhil 2006-07) and Dr 

Peter Baxter at IPH 

Cambridge 
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Cumulative Exposure in (mg/cubic m)*years
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Alternative self-weighted curves 

from one individual expert for 

one risk ratio value….. 

 

….and pooled results for group, 

when all combined with 

EXCALIBUR weights 
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Back to volcanoes: Vesuvius, and the future 

threat to Naples 
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….. Nature, 12 May 2011 

Cooke’s Classical Model used 

to characterize hazards and 

risks for various possible 

future eruption scenarios at 

Vesuvius 

Neri, A. et al. (Editors) (2008). Evaluating 

explosive eruption risk at European 

volcanoes. J. Volcanol.Geotherm. Res. 

Spec. Vol. 178. 

 

Aspinall WP, Woo G, Voight B, Baxter PJ. 

(2003).  Evidence-based volcanology: an 

application to volcanic crises.  J. 

Volcanol.Geotherm. Res. 128: 273-285. 

 

  … and many more 

Expert elicitations 
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Main uncertainty sources  

in modelling PDC dynamics 

Variability of the mass flow rate (2 -  8 x 107 kg/s) 

Variability of collapse mechanism (column/caldera collapse, 

partial/total column collapse) 

Variability of flow properties and emplacement (dilute vs dense 

PDC)  

Variability of volcano topography (past, present topography, 

and syn-event changes) 

Variability of vent location 

One eruption ‘magnitude’ scenario (Sub-

Plinian): 



Distribution of past vent locations 

Lateral activity (18-16 ka 
BP)‏ 

Plinian – subplinian vents 

Lateral activity (post 79 AD)‏ 

Post-1631 AD vents 

Main eruptive fissures 

Caldera rim 
((Modified from Cioni et al, 2008)‏ 
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Numerical simulation of near-total collapse scenarios 

Temperature distribution 

(Esposti Ongaro et 

al. 

In preparation) 
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Zones defining potential 

areas for new vent opening 
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Elicited ranges of probabilities of vent opening 

[5%ile, 50%ile, 95%ile] 

Area A (Gran Cono):    [22, 41, 94] 

 

Area B (Valle del Gigante):   [2.4, 20, 62] 

 

Area‏C‏(Valle‏dell’Inferno):   [2.3, 20, 62] 

 

Area D (Piano delle Ginestre):  [2.3, 18, 62] 

 

Area E (Outside A+B+C+D):  [0.01, 1, 17] 
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Vesuvius: probability map for pyroclastic 

flow total runout distance 



Famous last words…. 

of a volcanologist: 



ISDR 6 March 2012 

Telegraph 22 Nov 2011 

Experts, expert judgment, elicitation, and the law? 



The judicial decision of the UN 

Commission eventually rejected the 

admissibility of this form of evidence:   

“…not actual data…..” 

 

• Health effects claim based on expert 

elicitation:   ~ 35 deaths 

  

Individual experts’ best mortality 

estimates: 

 13, 32, 54, 110, 164, 2874 

 

Equal Weights (82 deaths;  

90% conf.: 18 to 400 ) 

Performance Weights (35 deaths;  

90% conf.: 16 to 54)  

The Harvard study on Kuwait’s First 

Gulf War reparations claim 

Challenges to expert judgment elicitation 



Nature (2011) Vol 477, page 251 

Challenges to expert judgment elicitation 



What next on my elicitations agenda? 

• Railway bridge scour 

• Structural fragility curves for quake and fire impacts 

• WHO burden of food-borne disease – pathogen attributions 

• Japanese radwaste siting 

• Climate influence on extreme storms in Europe 

First ever probabilistic 

expert elicitation in 

Japan: tectonic and 

volcanic hazard factors 

for radwaste repository 

siting 



Ice sheet melting – projected contributions to 

future sea-level rise 

 



Pooled expert judgements on combined ice-sheet 

contributions to sea-level rise: 2100AD; 2200AD 



Latest news from our US correspondent 
on evidence for climate change ……. 



What happens when experts differ ….. 

Thank you! 


