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Data and modeling Motivation Results
= of T - T . The impact of large volcanic eruptions on local and global climate is a well-established link in Complete eruption record
= 4M TR climate science. The reverse link, however, is less clear. _ _
¥ W We hypothesize that periods following glacial ages exhibit increased volcanic activity, caused by The p-values for each of the four hypotheses was calculated using our novel goodness-of-fit test.
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L RIS i ' 1 ' o deglaciation supports this hypothesis[1], an analysis comprising multiple glacial cycles is > Hypotheses (a) and (b) returned p-values of 0, therefore, the hypothesis that eruption rate was
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Time (kyr) necessary for a robust correlation. constant or simply proportional to sea level change are rejected.
Fig 1. Left - Eruption and 5180 records for the last 1.1 Myr. Right — The star marks the location of I0DP hole 350-U1437B However, proper statistical methods for hypothesis testing on the change in eruption rate over > Hypotheses (c) and (d) cannot be rejected at a 95% confidence level.
time is missing in the literature, therefore, new techniques need to be developed. > Further investigation on possible clustering and relation to climate.
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Point processes > Strengthen previous results[3] relating volcanic history of the 1zu-Bonin volcanic arc with s a0t | o
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Point processes are commonly used in the literature for modeling onset times of eruptions[6]. It &; - -
assumes that eruptions occur randomly, with eruption rate (possibly) changing over time. Given some &
observed data, It is possible to estimate the eruption rate, and given a time series for the eruption rate, it
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Novel goodness-of-fit test A A
> Events (tq, ty, ts, ... ) happen randomly over some interval of time. g - Time (kyr) -
> Conditional Intensity Function (CIF) — Eruption rate at each point in time. _ _ o _ _ | HOMHOSEHE0US | IOMOEENeous
A sound goodness-of-fit test did not exist in the literature before, therefore, previous works[6] Fig 6. Estimated CIFs and test’s p-values with respect to each of the four hypotheses.
resorted to procedures that overestimated the model’s fit.
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S 0.3p———Simulated events > Goodness-of-fit tests - Determine if a hypothetical model fits the observed data by computing P
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= 0.20 p-values. : . : . The test was applied to two different subsets of the eruption record, the felsic events, and the mafic and
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= .10 ge\t/;clé?rsleati(t))(l)s(ioyvx:?hensgk’)eeﬁ glle(;e?veldl y that the corresponding hypotnests would generate bimodal events. The difference between them is the silica content of the magmas. Felsic magmas are

richer in silica than mafic, making them more viscous and prone to explosive eruptions.
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Time (kyr) distributed p-values. » Felsic — Very large p-value returned by hypothesis (b). Indicates correlation with climate.
Fig 2. Simulation of an eruption record over 500 kyr from an arbitrary CIF. The larger the CIF, the more events tend to occur in that . > Mafic/bimodal — Hypotheses (a) and (b) rejected Strong Clustering
period of time. Previous methods Our test . ' _ A9 '
— — » Composition of magmas have a strong effect on volcanic activity.
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Four different hypotheses on how eruption rate changed during the last 1.1 Myr were developed. Each p-value p-value 10 7. Goodness-of-fit est for hypot;fslei (a)); 4 (b) applied to felsic events
of them determine a general shape of the CIF, but the specific values must be estimated from the data. Fig 4. Distribution of 1000 p-values (histogram) when testing data stemming from the correct hypothesis. A sound | |
statistical test should generate histogram with distribution close to the red line. )
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These bands are calculated based on the test’s p-value, which were greatly overestimated by the Time (kyr)
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x10 . . . ; Previous prOCEdures- Fig 8. Goodness-of-fit test for hypotheses (c) and (d) applied to mafic/bimodal events.
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