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Multi-level stochastic precipitation modeling Intensity-Duration-Frequency Analysis
Precipitation processes show a high variability on spatial (localized thunderstorms  Intensity-duration-frequency (IDF) curves show return levels as a function of rainfall
up to mesoscale hurricanes) and temporal (minutes to weeks) scales. Processes duration, typically for a range of return periods. We estimate IDF curves from
~ relevant on scales of extreme precipitation are not resolved in regional (RCMs)  monthly maxima of precipitation with different aggregation times (1h to 72h) using
and global climate models (GCMs) and are thus not well represented. Improving the generalised extreme value (GEV) distribution (Coles et al., 2001) and the
~ their representation in these models is necessary for impact assessment and following relation for different durations d Koutsoyiannis et al. (1998), leading to a
confidence in R/GCMs. Typically, parameterization of these processes is based duration dependent formulation of the GEV
- on idealized and highly simplified models of sub-grid scale processes. Here, we B o « =
explore the class of Poisson-cluster processes [Onof et al.,, 2000] for their Od = (d + )7 F(x; 1, 04,8) :exp{—[1+f(a— —M)] }
~suitability in subgrid-scale parametrizations. They are based on a hierarchy of I
Poisson processes living on different scales and are a natural approach for small with 6, 7 and o being independent of d.
- scale (km, h) precipitation modelling, e.g. [Rodriguez-lturbe et al, 1987,  This allows simultaneous modelling of rainfall maxima across dierent durations using
Cowpertwait, 1994]. a single GEV distribution at the cost of only two additional parameters which can be
- estimated by maximum-likelihood (Soltyk et al., 2014).
Precipitation Model: Bartlett-Lewis rectangular pulse model IDF curves for Berlin-Dahlem
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