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Principal Investigator: Massimo Milelli (mcy)

Project Title: Intensive test of ICON Model with urban parameterization scheme
TERRA _URB

Extended abstract

All Special Project requests should provide an abstract/project description including a scientific plan, a justification of
the computer resources requested and the technical characteristics of the code to be used. The completed form should be
submitted/uploaded at https://www.ecmwf.int/en/research/special-projects/special-project-application/special-project-
request-submission.

Following submission by the relevant Member State the Special Project requests will be published on the ECMWF website
and evaluated by ECMWF and its Scientific Advisory Committee. The requests are evaluated based on their scientific
and technical quality, and the justification of the resources requested. Previous Special Project reports and the use of
ECMWEF software and data infrastructure will also be considered in the evaluation process.

Requests exceeding 5,000,000 SBU should be more detailed (3-5 pages).

Motivation and work plan

During 2022, the ICON-LAM+TERRA_URB package will be finalized in order to be ready in 2023.
So, while in the second half of 2022 the simulations performed will have a debug purpose (mainly),
next year the model should be tested intensively in its final set-up.

The details of this testing procedure will be discussed in September, during the COSMO General
Meeting among the partners of the Priority Project CITTA (https://www.cosmo-
model.org/content/tasks/priorityProjects/citta/default.ntm). Nevertheless, the plan would be to run a
summer month over ltaly (see Fig. 1) with horizontal resolution of about 1.2 km, testing the CTRL
runs (TERRA _URB scheme off) vs URB runs (TERRA_URB scheme on) in hindcast mode.
Moreover, different ICs/BCs could be tested (IFS/DWD). To be decided whether tests in forecast
mode are needed or not, according also to manpower availability.
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Fig.1: domain of the simulations (inner shaded area).
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With this workplan we will use about 2500000 SBU (roughly), but we might need some buffer, so
3000000 SBU seem to be more appropriate.

The verification will focus on screen level parameters and vertical profiles where available.

Technical characteristics of the numerical codes

In the framework of this special project, the following F90 code will be used:

. ICON Model, which combines the non-hydrostatic dynamical core, with the parametrisation
package originating from the ECHAM6 atmosphere model. The physics is adapted for the
vertical coordinate system and time stepping scheme of the ICON dynamical core. ICON has
an icosahedral grid which provides a nearly homogeneous coverage of the globe. This avoids
the so-called pole problem related to the convergence of meridians in lat-lon grids, which
poses severe challenges to a computationally efficient implementation. In the current
operational version, the global ICON grid has 2,949,120 triangles, corresponding to an
average area of 173 km2 and thus to an effective mesh size of about 13 km. All scalar
prognostic model variables (e.g. temperature, density, moisture quantities) are located in the
circumcentre of the triangles, whereas the edge-normal wind components are located in the
edge midpoints.

Computer resources

This work will consider deterministic runs only (no use of the EPS is foreseen). The simulations will
be performed at very high horizontal resolution (about 1 km), over a limited domain (North-West of
Italy, Fig. 1). Therefore an overall cost of about 3000000 SBU is envisaged. Depending on the
results, the set-up of the system could be partly modified and it might be possible to have other
simulations. The memory resources (hourly output) should be around 2000 GB maximum, although
with some optimization it could be reduced slightly.
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