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The AIM

improvingthe physical understanding of the changes in climatological
regimes over thd\extDataregions of interest, with the support of their
meteorological characterization.

The RATIONALE

Thevariability and uncertainties of climate and meteorology of the
Interest areas (HindiKush Karakorum, Alps and Mediterranean region)
will be studied with a suite of regional climate models (RCMs) integrated
with mesoscaleaneteorological models.

Eachmodelling system will be used at different spatial scales, from
regional to local, yielding a unique mesditale modelling framework.



The MODELS

Thel CTHRegCMproducessnsembles of regional scenariasing
different model configurations, resolutions, driving GCMs and
greenhouse gas scenarios, whallow a characterization of different
sources of uncertainty

TheWRFModel allowdynamical downscaling at theesoscal®f
scenariogprovided by the EEEARTH global model. These will be
compared with and integrate the ICRegCMensemble.

TheRAMS modeisused to performhigh-resolution(cloud
resolving)simulationsfor specific complex topography areas to
Investigate relevanphysical and dynamical processes.

Theresults will be evaluated using available observations and
released to theNextDatadatabank.



Simuationsit RAMS modeat UNIT 117R&VP3

An identificationand thorough analysis afitical
Issuegelated to the simulation of physical processes
In very complex orograplsettingsis attainedthrough
high-resolution simulations with the RAMS model
over the mountainousreas of ItaliarAlps and
Apenninesand ofthe HinduKushKarakorum.

‘ sensitivityanalysis of the model
performance versus observethta: simulationsin the
Italian Alps for guidinnes,the Frejusand Brenner
areas




UNIT 1 R&VP3

Sensitivity to resolution: 4 km vs 1 km

Frejus: four nested grids Mesoscale
grid 1. 64 km horizontal resolution
grid 2: 16 km horizontal resolution

grid 3: 4 km horizontal resolution
grid 4. 1 km horizontal resolution

Regional to
local scale

Vertical grid: 27 vertical stretched layers (0O T 17500 m),
first layer 50 m depth (first level at 24 m)

RAMS is initialised with the ECMWEF (0.5° lat/lon) analysis fields.

Nudging at the lateral boundaries of the outer grid every 6 hours.



UNIT 1 R&VP3

Frejusarea
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UNIT 1 R&VP3

OROGRAPHY ON GRID 4

Measuringstations

Susa 7.055 lon, 45.1428 lat, 520 m alt
Bardonecchia6.7175 lon, 45.0758 lat, 1353 m alt
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UNIT 1 R&VP3

Susa 0 February - wind speed
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GRID 38

UNIT 1 R&VP3

SUSA : 7.055d6n, 45.139%d48t,1868 m alt!!!
BARDO®.78898lon, 45.07%43at, 2832 m alt !!

Can we trust interpolation?

05-11/07/2004 Bardonecchia

08-14/02/2004 Bardonecchia
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UNIT 1 R&VP3
How to proceed? Downscaling with a mass consistent model:
MINERVE

Simulation of the meteo fields using the diagnostic code Regional scale
MINERVE up to 100 m resolution, subdomains

Susa valley 20 x 15 km, 100 m resolution

Vertical grid: 27 vertical stretched layers (0 1 8000 m), first level 1
at20 m

MINERVE gets as input the hourly RAMS 3D gridded Local scale
dynamical and thermal fields
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UNIT 1 R&VP3
Sensitivity to initialization: soil humidity

The initial profile of temperature and humidity in the soll represents the
triggering-start of the soil model, part of the ‘engine' of the surface layer
and boundary layer physical processes.

Comparison between measured and simulated Temperature - Prerichard (Bardonecchia) 05-09/07/2004 (GMT)
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UNIT 1 R&VP3
Sensitivity to initialization: 30|I hum
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1t try: initial soil profiles of temperature and humidity the values extracted
by the ECMWF analyses,

2nd try: using a constant profile of humidity with lower values than the
ECMWF ones (ex. RH =25 %)



UNIT 1 R&VP3

Sensitivity to initialization: soil humidity
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UNIT 1 R&VP3

Sensitivity to different version of the model

Comparison between measured and simulated air humidity with 0.25 const. hum. prof. - Bardonecchia
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UNIT 1 R&VP3

Sensitivity to different boundary-layer and turbulence
parameterizations: the TKE

Griglia 3-1 km
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Smutationswmit WRFEFmaodel ) unit LR&/P2

Analysiof changes in variability and extreme events
such as flood, drought, and heatives focusing on
events that are the most important in determining
Impacts on a wide variety of sectors in environmental
and health protection

‘ completion ofmesoscalelynamical
downscaling of emission scenarios produced with the
ECEarth global model



UNIT 1 R&VP2

Highresolutiondynamicablownscaling
of globalscenario®ver Europe

w Climatesimulationswith the WRF no#hydrostaticregionalmodel
for the Europeandomain.

w Resolution®.11Aand 0.04A

w 30-yr present(19732008), large scale driver EfRAerim
at 0.04Aresolution done.

w Simulationswith large scale driver EEarth,presentdayand future
RCP4.5 and RCP8c¢enariosat 0.114 in progress, to bénished
by the end of theyear

Simulations@ LRZ%uperMUCMunich



UNIT 1 R¥V/P2
Downscalinglinamico con WRF

Fig.2: climatologieConfronto tra la climatologia
di WRF (2a) e dr@BS (2b) per il periodo
19791999

Fig.3a:biasdi precipitazione.
Differenza tra lg climatologie di
WRF e EURO4Mul periodo
19791999: circa 30% dhias
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Confronto della media areale di WRF
sul GAR con diverdatasetosservativi.




UNIT 1 R&VP2

Downscalinglinamico con WRF

Comunicazioni

WC RP @ International Conference oRegionalClimateg
R CORDEX 2013, Bruxelles, Movembre 2013.

World Climate Research Programme

EuropeanGeoscienceblnion General Assembly 2014,
Vienna, Austria 27 Aprile02 Maggio 2014.

Articoli: Pieri, Hardenberg, Parodi, Provenzale:precipitationratesfrom
non-hydrostaticsimulationsagreewith data? Aviewfrom the WRF model over Europe.
Submittedto Journal oHydrometeorology

Prospettive:biascorrectioncon EURO4M sul GAR per applicazioni future all'idrologia
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Fig.4 climatologia di precipitazione per il periodo 192903 senza (sinistra) e
con (destra) bias correction. La correzione consiste nel normalizzare per la
climatologia del periodo 1979998.



Sumuationswith ICTTHRegCM Unit 2,iIReNP1

Uncertaintyanalysiof climate scenariowith
emphasis orthanges in climate variability,
hydroclimaticregimes and extremes, and on the
characterization of primary sources of uncertainty Iin
the scenarios, for impaassessment studies.

- the completion of an ensemble of
simulations withthe ICTHRegCM



VCORDEX RegCM4 hypatrix (CREMA) experiment
ABasic experiments (50 km, CORDEX domains) aeaigsed

AHigher resolution experiments (25 km, 12 km) being tested
over the South Asia and Africa domains

V High resolution (12 km) scenario simulation (124M0)
ACompleted until 2085 and continuing



UNIT 2 R&VP1 L=
Mediterranean experiment o

RegCMHadGEMCMIP5driven simulation with the
future scenario RCP8.5:

50km DOMAIN Experimentdesign

: | | MediterraneanCORDEXomainfrom 1970
up to 2099  with RegCM .4
HorizontalResolution 12 km
Boundaryconditions RegCM.4 driven by
HadGEMCMIP, scenarioRCB.5, at 50km




UNIT 2 R&VP1
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UNIT 2 R&VP1
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UNIT 2 R&VP1
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UNIT 2 R&VPL Temperature and precipitation change: F(CTP
2080-2099compared to 19752004 N
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UNIT 2 R&V/P1 _ _ _ _ _ =
A new regional climate simulatiomising RegCI\/I4.ZU®
over the CORDEXouth Asia domain

Experimentdesign

South AsiaCORDEXxperimentfrom 1980 up to 2006 with RegCM.4 (still on going)
HorizontalResolution 25 km

Boundaryconditions ERAINnterim Reanalysis



