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S1 Posterior predictive distribution

Figures S1, S2 and S3 show the posterior predictive draws (for precipitation
greater than 1 mm 6h−1) for all the models. This corresponds with Figure 10
in the main manuscript which only shows the Atmospheric model.

S2 Prior predictive plots for all stations

Figures S4–S21 show the plots used to investigate the prior predictive distribu-
tion, for all models and stations, for the chosen prior distributions. These figures
correspond with Figures 4 and 5 in the main manuscript which just shows the
Wattisham Atmospheric model.
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Figure S1: Posterior predictive checks for the Null model
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Figure S2: Posterior predictive checks for the Seasonal model
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Figure S3: Posterior predictive checks for the Atmospheric model
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Figure S4: Prior predictive plot for the Null occurrence model for Wattisham.
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Figure S5: Prior predictive plot for the Null amounts model for Wattisham.
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Figure S6: Prior predictive plot for the Null occurrence model for Plymouth.
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Figure S7: Prior predictive plot for the Null amounts model for Plymouth.
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Figure S8: Prior predictive plot for the Null occurrence model for Tiree.
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Figure S9: Prior predictive plot for the Null amounts model for Tiree.
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Figure S10: Prior predictive plot for the Seasonal occurrence model for Wat-
tisham.
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Figure S11: Prior predictive plot for the Seasonal amounts model for Wattisham.
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Figure S12: Prior predictive plot for the Seasonal occurrence model for Ply-
mouth.
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Figure S13: Prior predictive plot for the Seasonal amounts model for Plymouth.
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Figure S14: Prior predictive plot for the Seasonal occurrence model for Tiree.
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Figure S15: Prior predictive plot for the Seasonal amounts model for Tiree.
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Figure S16: Prior predictive plot for the Atmospheric occurrence model for
Wattisham.
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Figure S17: Prior predictive plot for the Atmospheric amounts model for Wat-
tisham.
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Figure S18: Prior predictive plot for the Atmospheric occurrence model for
Plymouth.

With storm types Without storm types

0 10 20 30 40 50 0 10 20 30 40 50

1e−05

1e−03

1e−01

1e+01

Precipitation amount / mm 6h^−1

de
ns

ity

Draws

Observed

Figure S19: Prior predictive plot for the Atmospheric amounts model for Ply-
mouth.
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Figure S20: Prior predictive plot for the Atmospheric occurrence model for
Tiree.
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Figure S21: Prior predictive plot for the Atmospheric amounts model for Tiree.
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