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The AIM

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

The RATIONALE

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

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



The MODELS

Thel CTHRegCNwill produceensembles of regional scenarios
using different model configurations, resolutions, driving GCMs anc
greenhouse gas scenarios, which will allow a characterization of
different sources of uncertainty.

TheWRFModel will allowdynamical downscaling at theesoscale

of scenarios provided by the EHARTH global model. These will be
compared with and integrate the ICRegCMensemble.

TheRAMS modelvill be used to perfornhighresolution(cloud
resolving)simulationsfor specific complex topography areas to
Investigate relevant physical and dynamical processes.

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



ICTHRegCM

Anuncertainty analysief climate scenarios will be
attained through the completion of an ensemble of
simulations withthe ICTHRegCM

Emphasisvill be on changes in climate variabillity,
hydroclimaticregimes and extremes, and on the
characterization of primary sources of uncertainty Iin
the scenarios. This is an essential aspect for the
application of the results to impact assessment
studies.



More detalls foWRF model

A more indepth analysis of changes in variability and
extreme eventssuch as flood, drought, and heat
waves, will be attained through the completion with
the WRF model ahesoscalealynamical downscaling
of emission scenarios produced with the-E&rth
global model.

Thefocus will be on events that are the most
Important in determining impacts on a wide variety
of sectors in environmental and health protection.



RAMS model

An identification and thorough analysisftical
Issuegelated to the simulation of physical processes
In very complex orograplsettings will be attained
through highresolution simulations with the RAMS
model over the mountainous areas of the Hindush
Karakorum and Italian Alps and Apennines.

Thisgoal will be achieved on the basis of a sensitivity

analysis of the model performance versus observed
data.

Benchmarkscenarios to provide reference case
studies will be delivered



WP1 RegCMmodellingactivities
WP2 WRHNodelling activities
WP3 RAM3Snodelling activities

WP4Evaluation and joint analysis of simulation results

Over common study regions and tirséces anntercomparisonwill be carried out between
the RegCNMand WRF dynamical downscaling results for a range of variablestatradics.
TheWREF results will be compared with the RAMS simulations in the common subareas
through graphical and statistical analyses. All simulations will be compared to observec
where available. Results obtained for the Apennines will also be compared with remote
sensingobservations. Theurpose of thantercomparisorwill be to identify the added value
of increased resolution, particularly in terms of representation of dynamical processes i
complex topography regions, and to explore methods to account for such processes in
climate projections (e.g. regression technigues



Main result and deliverable

Theproject will result in an unprecedentexkt of regional
climate model simulations for the Alpine and
Mediterranean regions, Hindush Karakorupmand
possibly other areas of interest, obtained using a chain of
modelling systems operating at different scales.

The end deliverable of the project is the inclusion of the
output from these scenarios and meteorological
simulations into theNextDatadata repository, following
the NextDatadata format, and therefore making them
available to the scientific community.



Unit 1.
ISAGCNR perform8VRF and RAMSeso to localscale simulations.

Unit 2:
ICTP carriesut andanalysesensembles of regional simulations using the
modelRegCMn its latest version RegCM4 over all interest areas.

Unit 3:
CINECArovidesaccess to its supercomputing facilities (FERMI among the
others, equipped with 163840 cores) to Units 1 and 2 of the project.

Unit 4.

IMAA-CNRprovidesin-situ data and groundbased and satellite remote
sensing observations, to cresheck the outcome of the modelling
activities



Unit 1: ISAGCNR

- Reviewof literature on highresolutionsimulationsin highly
complexterrain

- Collectionandanalysiof pastRAMSimulationsin the Italian
Alpsfor guidinglines the Frejusand Brennelreas

- |dentification of input datasets apt at higlksolution
simulations:

http://eros.usgs.govélevationproducts http://eros.usgs.gov/langover

http://bioval.jrc.ec.europa.eu/products/glc2000/glc2000.php

http://due.esrin.esa.int/globcover/



Who is doing what up to 12 11 2013

Unit 1: ISAGCNR

Simulation of the meteo fields using the prognostic
code RAMS up to 1 km resolution, 4 nested domains

grid 1: 1088 lon x 1088 lat km? 64 km horizontal resolution ﬂ

. . Mesoscale
grid 2: 562 lon x 464 lat km? 16 km horizontal resolution
grid 3: 197 lon x 132 lat km? 4 km horizontal resolution N
grid 4: 101 lon x 81 lat km? 1 km horizontal resolution =

Vertical grid: 27 vertical stretched layers (0 1 17500 m),

first layer 50 m depth (first level at 24 m) Regiona| 1(0)

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

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



Who is doing what up to 12 11 2013

Unit 1: ISAGCNR

5587

4495
=72

ExampleFrejusTransect

5121

GiF7

e X]

4480
438 477 51¢ ] =

Maurienne Valley

Frejus
transect

544

Susa Valley

B34

H ] ] 5 a
b = 8 ] 3



Who is doing what up to 12 11 2013

Unit 1: ISAGCNR
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Comparison between measured and simulated wind speed - Susa 5-11/07/2004
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Who is doing what up to 12 11 2013

Unit 1: ISAGCNR

Sensitivity of the simulations to a proper modelling of the surface
temperature in highly complex terrain, especially in Winter time.

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

Lack of observed data and information about the soil thermodynamical
variables is one of the limits which can affect the performances of the
numerical models: more 'dramatic' for Winter periods, not yet optimal

Information on snow coverage

1st 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
ECMWEF ones (ex. RH =25 %)



Who is doing what up to 12 11 2013

Unit 1: ISAGCNR

December 1st try
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Who Is doing what up to 12 11 2013

Unit2: ICTP

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



The CREMA
Phase Experiment

Contribution to the
Cooraimnated ;Reglon
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