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Idealized Urban Climate Simulations

In a PhD project, we are simulating mesoscale urban-rural interactions in an idealized setup
using ICON-CLM (Fig. 1). The setup enables a systematic evaluation on how the regional
climate model ICON-CLM and its urban parametrization scheme TERRA URB behave under
controlled changes, but also isolates key urban processes. In the past allocation period we first
experimented with an idealized setup. Convective permitting test simulations were performed
in relation to the level of idealization, grid spacing, and the optimal boundary condition
configuration. The final setup is now complete. Next year, we plan to conduct soil moisture
sensitivity tests to explore the interaction between drier soil conditions and urban phenomena
such as the thermal urban heat island or urban plume.
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Fig 1. Schematic illustration of the idealized setup.
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Neighborhood-level AI-based UTCI Model

Here, we employ a hybrid meso-to-microscale modelling chain that couples 1km grid spacing
ICON-CLM simulations with a deep-learning-based microscale model that resolves individual
buildings across the entire Greater Paris agglomeration. The goal is to assess outdoor thermal
comfort at one-metre resolution. During the past allocation period, the ICON-CLM simulations
were successfully conducted on CPU nodes. We also conducted first tests to deploy the deep-
learning U-Net model on GPU nodes on Levante. In the upcoming allocation period, we plan
to run the deep-learning model for the full target domain and to analyse the simulation output.
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Fig. 2: Monthly mean 2-m tempertaure over Paris metropolitan area for April 2023. Left: ICON—C];]\} simulation
(0.058° grid spacing), Middle: EOBS (0.1° resolution), Right: bias (ICON-CLM - EOBS).
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Contribution to FPS-URB-RCC

During the allocation period, we contributed to the generation of a large RCM-based ensemble
focusing on the representation of urban areas (in this case Paris) in RCMs. We complete the
evaluation runs, forced by ERAS, for a 10-year period (2000-2009, plus 2-years for spin-up)
with COSMO-CLM at 12 km and 3 km grid spacing. Joined analysis of the runs are ongoing,
first papers have been submitted (see below). For the next allocation period, GCM driven
historical and future scenarios are planned for Paris (see computing time proposal for next
allocation period).

In addition, we have completed a 10-year (plus 2-years spin-up) evaluation run with ICON-
CLM for Johannesburg (a satellite city in the FPS-URB-RCC activities), also at 12 km and 3
km horizontal grid spacing. Analysis of theses simulations have been started in close
cooperation with partners also simulating Johannesburg. A publication is planned to be
submitted by the end of this year. For the next allocation period, GCM driven historical and
future scenarios are planned for Johannesburg (see computing time proposal for next allocation
period).
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