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Extreme rainfall modelling under
climate change and proper scoring
rules for extremes and inference

Extreme rainfall can have devastating effects and is an important factor
to consider for example when planning infrastructure. With climate
change, the effect of climate is anticipated to have an even greater impact.
This thesis develops a statistical model that allows capturing changes

in both frequency and magnitude of individual rainstorms from high-
quality annual maxima data. The model is applied to precipitation in the
Northeastern US. Results suggest that with higher temperatures, there

is an increase in in the frequency of rainstorms, but that the behaviour

of individual storms remains unchanged. This thesis also considers
scoring rules, a popular tool for evaluation of forecasts. Local weight-
scale invariance is defined as a property of weighted scoring rules that
aim to in a fair manner score forecasts with differences in prediction
uncertainty. This property is feasible when evaluating forecasts at multiple
locations, with emphasis on a specific outcome region. Finally, scoring
rules are used for estimation of spatial Gaussian models. This is done by
maximising the leave-one-out cross validation score, a popular approach
when evaluating such spatial models.
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