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Motivations RCMs setup and sensitivity experiments
The added-value of Convection-Permitting Climate Modeling (CPCM; review Domain.: Greater Alpine Region
paper Prein et al. 2015) - State of the art: Resolution: 0.0275° (~3km)
better representation of deep convection and diurnal cycle of precipitation in Period: 2006 — 2010
summer Spin-up run (soil): 17 years
improved representation of extreme events on hourly time scales Reference simulation with COSMO-CLM v5.0
better representation of the spatial structure of precipitation objects REF3
improved frequency of wet-days (overcome the ‘drizzling effect” of coarser Driving data CLM12: EURO-CORDEX 0.11° hindcast| & o
resolution RCMs with parametrized convection) (K. Keuler, BTU Cottbus); update freq.:3-hourly F 1"L|;:“URO CORDIéX . 125
1 . . 1]. - Imuiatl :
Goals of this study WRF simulation WRF3 krr? resolution) are downscaled at 3 km
Estimate the role of physical parameters on the representation of similar setup as for REF3 over the Greater Alpine Region. From
precipitation in climate simulations in the Alpine region Prein et al. 2015.
Investigate the role of the driving data Parameters Description Name
Lateral Increase frequency (3h = 1h) and include W LBC FW
H_ h I _ _dd d d f _ _t t_ boundary New driving run: ERAint_011 r2ilpl —
iIgh resolution gridded datatsets for precipitation conditions FS as driving data (stops in 2009) LBC IFS
Type of Domain and Period and "
Name and reference , Unstable summer condition
measurments resolution frequency Decrease turbulent length scale: tur_len=150 TURB1
. ' . , g_crit=1.6;iadv_order=5
: INCA Radar + stations Austriat >ince 2006, Turbulence Turn off correction of vertical turbulent diffusion
Haiden et al. 2011 1 km hourly (turbulent heat and moisture fluxes due to subgrid-scale TURB2
condensation) lexpcor=FALSE
F'PARD']'/* Rain gauges Ausir|a+ Sln(;e _1|961' Orography Smoothed orography at 0.11° OROG11
Hofstdtter et al. 2015 1 km aily Tuning microphysics
Microphysics |- increase falling speed of snow: vOsnow=15 MICROPHYS
*Provided by the Austrian Department for Meteorology and Geodynamics (ZAMG) - decrease conversion rate to graupel: qc0=0.0005
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Good representation of the peak of precipitation in 0 - - influence of the
_ N 4 N S SN S SR—— OROG11 orography in winter
average in CPCM (both CCLM and WRF) R R R —— e _ OROG11 HSURF y . "'
WRF: afternoon peak primarily driven by increased of % A | s el WRF3 7 TO0SHoNs
S ! o 5 | . interaction with the
precipitating surface £ £ o Summer large-scale flow
CCLM-CPCM: £ o L e .
15% of wet : 4 to INCA S o positive bias at all elevations for CPCM,
]];5 o 0T we Sukrjce corI:pare O 1 of ' Al negative for CLM12
atternoon peak driven by increased of mean intensit o w0 W om0 s T _astimati
IBC IES: | P d durati Y fthe late aft " Y Fig. 4 Left: Mean, 10t and 90" quantiles of daily precipitation per range of surface elevation Under-estimation of the fre-que.ncy- of
_IF>: Improved auration of the late arternoon pea (200m height classes), for wet days (> 1 mm.day™"). Right: same as left, but for the frequency occurrence Of hogrly precipitation in
of occurrence of wet hours (>0.1mm.hour-1 CPCM, especially in low-lands (<1000m)
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