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Obligatory mention of food security

1. Laki (Iceland, 1783, M6.2?). 50% of livestock died within one
year, and the total population decreased by 25%. Winter
temperatures in the Eastern USA about 4.8 ◦C lower, and
about 1 ◦C for the entire Northern hemisphere.

2. Pinatubo (Philippines, 1991, M6.1). 800 km2 of agricultural
crops destroyed, and 800,000 livestock and poultry killed.
Global temperatures about 0.5 ◦C lower 1991–1993. Large
decrease in ozone levels in the atmosphere.

3. Tambora (Indonesia, 1815, M7.0). An eruption column 45 km
tall. 1816 was ‘the year without summer’, with frost and snow
in June in the Eastern USA, and three month cold spell that
ruined most agricultural crops in North America. More than a
century before the volcano was resettled.
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A potted history of our progress so far

We want to produce a first-stage hazard assessment for active
volcanoes, expressed as a return period curve for each volcano.

The cool new statistical idea is to treat subsets of volcanoes as
similar but not identical (i.e. exchangeable).

1. The proof of concept paper on Japanese stratovolcanoes
1600CE–present was almost written but we needed . . .

2. an informed prior distribution, of the large-eruption rate of active
stratovolcanoes. So we wrote another paper about this, using all
volcanoes (active and inactive) back to 1600CE. This paper has
been completely written except for . . .

3. an informed under-recording model for the period 1600–1950CE. So
we wrote another paper to study the global large-eruption recording
rates back to 1050CE. This paper is currently at late-draft stage.

Duration of the project so far: several years, although this strand
has taken about six months.
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Statistical alchemy

Raw dataset (from the LaMEVE database)
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Statistical alchemy

95% confidence set for the recording probability, M4+
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Informed prior model

i=1,...,n

α, β

θ Ai γi

λi = Aiγi

Xi1 Xi2 Xi3

π1 π2 π3

X i | π, λi
iid∼ Pois(πiλi )

Ai | θ
iid∼ Ber(θ)

γi | α, β
iid∼ Gam(α, β)

θ ∼ U(0, 1)

(π1, π2, π3) ∼ pr1

(α, β) ∼ pr2

Our target is to compute

Pr∗(γn+1 ≤ v)

for values of v ≥ 0.
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Degrees of ‘model’

Model An artefact designed to organise beliefs.

Statistical model The vehicle through which we quantify beliefs,
via the process of probabilistic conditioning.
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‘Turing test’ for model adequacy
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Another pressing issue

I Statistical inference can only address simply-posed questions:

What is the return period curve for Mt Fuji, based on data in
the LaMEVE database?

I But the Mayor of Tokyo wants to know:

What is the return period curve for Mt Fuji, based on all
available evidence?

I This involves a large amount of Mt-Fuji-specific information,
some of it rather nebulous.

I The only way to access this information is through structured
expert elicitation.

My collaboration with volcanologists exposes them to statistical
concepts, and shapes their beliefs, but only indirectly does it
address risk management questions.
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