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Task 1: Implementation of TERRA _URB in ICON

During the COSMO Priority Tasks AEVUS and AEVUS2 the TERRA URB urban
parameterisation in the COSMO model was demonstrated to be able to reproduce
the key urban meteorological features. In the framework of the transition of the
COSMO Consortium to the ICON model TERRA URB needs to be implemented
in ICON.

Deliverables: TERRA URB in ICON.

Involved scientists: Jan-Peter Schulz (DWD) 0.4 FTE, Angelo Campanale (CMCCQC)
0.1 FTE, Massimo Milelli (CIMA) 0.1 FTE

FTEs: 0.6 FTE
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Task 1: Implementation of TERRA _URB in ICON
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surface My

thermal radlatlo
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B ) = evaporation
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TERRA _URB
(Wouters et al. 2017)
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Task 1: Implementation of TERRA _URB in ICON

Modifications in ICON: Land surface scheme:
Introduce puddles

PUDDLE

Radiation scheme:

Modify albedo Land surface scheme:

Set infiltration and bare

ALB soil evaporation to zero

NOEVAP
Land surface scheme: )
Modify heat capacity and Transfer scheme:
thermal conductivity Modify thermal
roughness length
THERM
TURB
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Task 1: Implementation of TERRA_URB in ICON
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2-m temperature difference: urban — rural
Urban Heat Island (UHI) effect
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* Period: 16 - 20 Aug. 2017
* TU on = ICON+TERRA_URB on
* TU off = ICON (reference case)
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2-m temperature difference: TU on — TU off
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* Period: 16 - 20 Aug. 2017
* TU on = ICON+TERRA_URB on
* TU off = ICON (reference case)
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2-m temperature difference: urban — rural
Urban Heat Island (UHI) effect
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Conclusions

» The first aims of the COSMO Priority Project CITTA' are:

1. Implement the urban canopy scheme TERRA URB in ICON.
2. Provide new urban canopy parameters for TERRA_URB in ICON.

> Status:

1. TERRA _URB is now fully implemented and tested in ICON. It is available in the
gitlab icon-nwp master. It is already operational at IMS since July 2023.

2. The global land use dataset ECOCLIMAP-SG was made available in NetCDF.
Preliminary look-up tables were developed. ECOCLIMAP-SG was implemented in
the preprocessor EXTPAR, in github. A few adaptations for ICON will come soon.

» Experiments with TERRA _URB in ICON-LAM are on-going in several groups
of the project. First results look very promising. Characteristic features of urban
surfaces in atmospheric models, for instance the Urban Heat and Dry Island
effects, are already represented.
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