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Polar Lows, Medicanes, Coastal Low levels Jets and other meso-scale storms phenomena represent
significant cases of dangerous weather phenomena. The large-scale atmospheric dynamical state
conditions the occurrences and features of such events. They are particularly prevalent and energetic
above coastal waters, so that for planning coastal infrastructure as well as offshore activity,
knowledge about the statistics, including extreme value statistics, are needed. Because of the large-
scale conditioning, such statistics vary in time, reflecting not only decadal variability but also long-
term climate change.

Deriving such statistics represents a challenge because of the size of such disturbances, but also
because of the changing quality and density of the observational basis. Satellite products provide a
good source of data, but working with them is labour-intensive, and statistics based on such data
may be compromised by subjective choices and the limited lifetimes of different satellites.

An alternative approach of processing is dynamical downscaling, which extrapolates in the state
space form large t smaller scales. A climatology of Polar Lows in the North Atlantic was obtained by
implementing this method (Zahn and von Storch, 2008), and later to Polar Lows in the North Pacific
(Chen and von Storch, 2013), to Medicanes in the Mediterranean Sea (Cavicchia et al., 2014), and to
Coastal Low Level Jets in the Bohai / Yellow sea region (Li et al., 2018). The methodology has matured
now and is routinely used in many applications — mainly for deriving states in the past decades but
also for constructing consistent scenarios for possible future developments.

We review past developments, address the present state and prospect of such approaches, with

e the challenge of simulating dynamical properties of small scale cyclones like Polar Lows,

e the possible extension of phenomena by increasing resolution which allows the simulation of
convective processes (as opposed to parametrized; e.g., Li, 2016)

e the possible added value of constrained limited area models in the analysis of processes
(Kolstad et al., 2016),

e the possible added value of constrained limited area models in regional forecasting (Zhao et
al., 2016)

e and the option of implementing such methodology in global models (von Storch et al., 2017).
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