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Explicitly resolving deep convection with atmospheric
climate models demands for horizontal grid spacing less
than 4 km. The advantages of this approach are that
convection permitting climate simulations (CPCSs) can:
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avoid the use of error prone deep convection
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, _ The CPCS CRM2 reproduces the observations very All CPCSs show improvements in the shape (onset and peak) of the precipitation diurnal cycle compared to
bul ld'up and meltlng of snowpack well, while the large scale simulation CPM12 underestimates the their corresponding large scale simulations. Diurnal cycle of precipitation in different regions of Europe (shown are the simulation
frequency of daily maximum 1 h precipitation. Cumulative domains): (a) (d) JJA in eastern part of the Alps [Prein et al., 2013a], (b) (c) July 2006 in Switzerland [Langhans et al., 2013], (c) JJA
2 meter temperature values due to the better distributions of a) daily precipitation and b) daily maximum 1 h in Switzerland [Ban et al., 2014, ], (d) JJA in Baden-Wirttemberg, Germany [Fosseruet al., 2014], and (e) annually in Southern UK
resolved orogra phy precipitation as a function of threshold relative to the data at 24 [Kendon et al., 2012].
stations in Switzerland. The distributions have been calculated for
center pressure of tropical cyclones (Flg 5) JJA in the period 1998-2007 [Ban et al., 2014].
direct coupling of CPCSs to impact models (e.g.,
glacier, urban, or hydrologic models) because they
operate on similar scales . .
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increase of short duration extreme precipitation during
summer [Kendon et al. 2014; Mahoney et al. 2013]
(Fig. 6)

hail storms produce more hail in clouds in a warmer
climate, while the amount of hail reaching the
surface reduce almost to zero [Mahoney et al. 2012]
(Fig. 7)

distinct vegetation-atmosphere feedback affecting 2
m temperature, humidity, surface fluxes, and cloud

cover [Tolle et al. 2014] . . : N
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tropical cyclone mean centrgl pressure mlqlmum CPCSs can reproduce realistic the central pressuer and spatial details of tropical resolution are needed since highest added value is
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[Kanada et al. 2013]) A joint effort to address both, added value and
climate change signals in CPCSs in an organized and
coordinated way would be highly beneficial to
establish more robust results and support model

high accuracy and stability of the numerical solver to
avoid instabilities and numerical diffusion

efficient simulations on future high performance
computing architectures demands for restructuring
or rewriting of model code

challenging data input/output operations, handling
and transfer, analysis as well as storage and
archival of data volumes
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The CPCS predicts a significant intensification of short-duration extreme

precipitation which is not seen in the large scale simulation. Simulated climatological
difference in the joint distribution of wet spell duration and peak precipitation intensity for the
southern UK and for JJA from (a) a 12 km and (b) a 1.5 km model. The difference is computed
between periods 1996—-2009 and 2087-2099. Gray shaded areas show no significant differences at
the 1 % level [Kendon et al., 2014].
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and surface runoff relative to elevation. a) maximum grid point event-total precipitation (mm d-1)
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