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Overview

The aim of this work is to show the added value for the representation of the precipitation running
regional climate model with a grid spacing at few kilometer scale (range from 1 to 3 km) and the
parametrization of deep convection is switched off (i.e. convection-permitting).

More specifically, the driving data provided by the GCM EC EARTH (r12 - CMIP5) are downscaled first
at an intermediate resolution (12km) over the Euro-CORDEX domain. Then, a further downscaling at 3
km, nested into the previous one, is performed over the Alpine domain.
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The experimental setup

An historical period (1996-2005) and a far future one (2090-2099) under IPCC RCP8.5 scenario have been
considered.
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Statistical indices and indicators

Some indices, such as mean daily precipitation, frequency, intensity and heavy precipitation are
employed in daily and hourly analyses.

ABBREVIATION DEFINITION UNIT

Mean Mean Precipitation mm/d

Freq Wet day/hour? frequency [fraction]

Int Wet day/ houra intensity [mm/d] / [mm/h]

pXX XX percentileb of daily/hourly [mm/d] / [mm/h]
precipitation

a A wet day (hour) is defined as a day (hour) with precipitation > 1 mm/d (0.1 mm/h)

b Percentiles are calculated using all events (wet and dry) following Schar et al., 2016

Ban et al. (2020) The first multi-model ensemble of regional climate simulations at kilometer-scale resolution, Part I:
Evaluation of precipitation (under review)

Available daily observations

Dataset Spatial Variable Period Temporal Reference

resolution resolution
EURO4M 5 km Tot prec 1979-2008 daily Isotta et al., 2014
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Daily density functions SEASO(N:”A )
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Hourly analyses of precipitation

HISTORICAL (1996-2005)
SEASON:JJA
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Hourly analyses of precipitation: comparison with
ensemble mean and observations

Pichelli et al. (2020) Precipitation projections of the first multi-model ensemble of regional climate simulations at
convection permitting scale — EGU 2020
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Hourly analyses of precipitation
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Changes of daily precipitation in JJA and SON

RCP85(2090-2099) - HISTORICAL(1996-2005)

Mean JJIA (mm/day) Heavy precipitation 99p JIA (mm/day)




L _________________________________________
Changes of daily precipitation in JJA and SON

RCP85(2090-2099) - HISTORICAL(1996-2005)

Frequency JJA (fraction) Intensity JJA (mm/day)

WG

4R g g g g g ¥ : S Bl :
: : 52 : = 's

—| nmiday
20

Frequency SON (fraction)

T g




Changes of hourly precipitation
RCP85(2090-2099) - HISTORICAL(1996-2005)
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Changes in hourly probability density functions
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Conclusion and remarks

Evaluation analyses:

* The spatial patterns of precipitation are better represented by the 3km-scale simulation than by
the coarse resolution driving one;

* Large difference exists between 3km and 12km simulations especially at hourly time scale.

Projection analyses:

* The km-scale simulations refine and enhance the projected patterns of change from coarser
resolution ones and modify the sign of the daily precipitation intensity change over some
targeted regions;

* Both simulations agree in projecting a general decrease of the daily mean precipitation in
summer and an increase of the intensity and of the heavy precipitation in autumn over Adriatic
coasts and eastern Alps at daily and hourly scales.

General remarks:

* An ensemble-based approach at the convection permitting scales should be used to prevent
possible misleading conclusions from a single model.

* Although 10 years-long simulations do not represent a sufficiently long period to identify
climatologic trends, the present findings could provide preliminary indications about the
expected changes in future precipitation projections.
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