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Local effects of climate change include changes in probabilities and frequencies of weather phenomena. It is im-
portant to quantify such probabilities, and a traditional approach in simulating climate changes is (1) to use regional
climate models in order to simulate the day-by-day weather variations under present and plausible future condi-
tions, and (2) subsequently derive changes in the probabilities based on such results. For instance, return values for
extreme precipitation can be estimated based on yearly maxima from simulated daily precipitation and best-fit to
a probability density function (pdf) using extreme value theory (EVT). Another alternative is to estimate changes
in the probabilities directly based on the parameters characterising the probability density function. We present a
promising alternative to the traditional approach for quantifying the probability for heavy daily precipitation, based
on a simple empirical model tested on a large volume of available daily rain gauge data world-wide. We present a
framework of simple mathematical expressions which let us explore new aspects of rainfall statistics. They make
it possible to attribute the change in likelihood of heavy precipitation to different factors and to make a rough
estimate of 10-year-return values for daily rainfall with limited amount of data. We present an analysis for how the
10-year return-values in Europe have changed over the period 1961-2018 and whether the rain has become more
extreme due to more rainy days or due to higher intensity once it rains. The simple framework also can be used
to derive an expression for the variance in the daily precipitation amount. One advantage of this framework is that
it readily can be adopted in empirical-statistical downscaling and the projections of future rainfall patterns, and
hence may benefit climate change adaptation.


