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Principal Investigator: Andrea Montani, Lucio Torrisi
Project Title: Experimentation of different strategies to geneealienited-area
ensemble system over the Mediterranean region

Extended abstract

It is expected that Special Projects requestingggaamounts of computing resources (500,000 SBUaose)should

provide a more detailed abstract/project descripti(8-5 pages) including a scientific plan, a justtion of the

computer resources requested and the technical adtaristics of the code to be usethe Scientific Advisory
Committee and the Technical Advisory Committeeerethe scientific and technical aspects of eaclti@p@roject

application. The review process takes into accdbatresources available, the quality of the scfentind technical
proposals, the use of ECMWF software and data @tfugture, and their relevance to ECMWF's objedive

Descriptions of all accepted projects will be pshid on the ECMWF website.

This special project aims at the development ofuelver of limited-area ensemble initiatives
carried out jointly by ARPA-SIMC and CNMCA. The maactivities within this project will
include the following:

(1) generation of an “Italian-targeted” limited-arensemble system with these characteristics:

a) initial conditions of the ensemble members: gateel starting from the CNMCA-
developed LETKF (Bonavita et al., 2008 and 2010);
b) boundary conditions of the ensemble membersrpotated from the deterministic IFS
run and/or some selected ECMWF EPS members;
c) ensemble size: up to 40 members;
d) forecast range: 48 hours;
e) grid length: 7 km with 40 model levels;
f) domain: Mediterranean region.
The main features of this new ensemble will be evgal and compared to that of COSMO-
LEPS and COSMO-SREPS, in order to assess its added of this system for the short-range
prediction of high-impact weather. The possibibfya dynamical downscaling to 2.8 km will be
also explored.

(2) COSMO-LEPS time-critical application will be woscaled up to 2.8 km of horizontal
resolution for a number of high-impact weather éserecently occurred over Italy. The
attention will be focussed on the probabilisticdicdon of heavy precipitation with particular
care to the timing and intensity of the predictashfall features. The added value of enhanced
resolution will be assessed comparing the skiltha short-range of this system with both
COSMO-LEPS and the ensemble system developed.in (1)

For both activities, the implementation of a fulig-processing application to generate outputdield
(including probabilities) encoded in both GRIB1 aB&IB2 format will be also implemented. A
number of migration tests from one format to theeotwill be performed to assess the flexibility of
the application.

In all initiatives, the following FOO0 codes will hesed:

= “int2lm_f90”, an interpolation program which perfos the interpolation from coarse grid
model data to COSMO initial and/or boundary datae Tollowing coarse grid models are
possible (at the moment): GME (the global Germada goint model on a icosahedral grid),
IFS (the global ECMWEF spectral model), GFS (glob& model), UM (UK Met Office
Unified Model) and COSMO (when the COSMO modelested into itself);

= “cosmo”, the code performing the actual numericakather prediction with the
nonhydrostatic limited-area atmospheric predictoadel COSMO. This code has been
designed for both operational forecasts and varsoientific applications on the meso-beta
(from 5 to 50 km) and meso-gamma (from 500 m tarf kcale. COSMO model is based
on the primitive thermo-hydrodynamical equationsai#ing compressible flow in a moist
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atmosphere. The model equations are formulatedtatead geographical coordinates and a
generalized terrain following height coordinate.variety of physical processes are taken
into account by parameterisation schemes.

Since the very beginning of the code developmenth int2lm” and “cosmo” have been
parallelised using the MPI library for message pas®n distributed memory machines. With
regard to the more demanding code “cosmo”, it baset underlined that this code is portable and
can run on any parallel machine providing MPI. B¢ immoment, “cosmo” is implemented for both
operational and research use on several platfarmosiding IBM SP pwr6 (the ECMWF machine
where the COSMO-LEPS time-critical application ruasing 6 nodes for a total of 384 tasks),
NEC SX8 and INTEL/AMD Linux clusters.
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