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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 (CMCC)
0.1 FTE, Massimo Milelli (CIMA) 0.1 FTE

FTEs: 0.6 FTE

% Schulz et al.: PP CITTA' 13 Sep. 2023 3



CONSORTIUM FOR SMALL SCALE MODELING
Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

Task 1: Implementation of TERRA_URB in ICON
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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:

Radiation scheme:
Modify albedo

ALB

Land surface scheme:
Modify heat capacity and
thermal conductivity

THERM

Land surface scheme:
Introduce puddles

PUDDLE

Transfer scheme:

Modify thermal
roughness length

TURB

Land surface scheme:
Set infiltration and bare
soil evaporation to zero

NOEVAP
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* Period: 16 - 20 Aug. 2017
* TUon =ICON+TERRA_URB on
* TU off = ICON (reference case)
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Period: 16 - 20 Aug. 2017
TU on = ICON+TERRA _URB on
TU off = ICON (reference case)
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Task 2: External parameters

Subtask 2.2: New urban external parameters in EXTPAR for ICON(-LAM)

Meanwhile, two raw EXTPAR datasets for TERRA_URB are outdated and should
be replaced. Furthermore, several internal parameters describing the urban
geometry and the urban thermal and radiative properties, which were hardcoded
in TERRA _URB as global constants, will be replaced by 2-dimensional fields from
EXTPAR.

Deliverables: New urban external parameters in EXTPAR for ICON-LAM.

Involved scientists: Carmela Apreda (CMCC) 0.2 FTE, Adam Jaczewski (IMGW-
PIB) 0.2 FTE, Andrzej Wyszogrodzki (IMGW-PIB) 0.3 FTE, Valeria Garbero
(ARPAP) 0.15 FTE, Francesca Bassani (PoliTo) 0.2 FTE, Jan-Peter Schulz (DWD)
0.1 FTE, Jacopo Canton (C2SM) 0.15 FTE

FTEs: 1.3 FTE
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Description of LCZs classes — ECOCLIMAP-SG

ECOCLIMAP-
SG/CNRM

compact high-rise

* Strong built-up NDVI <= 0.2 and high rise buildings (3D roughness 50-100m)
* Strong built-up NDVI <= 0.2 and very high rise buildings (3D roughness > 100m)

: compact midrise

* Continuous urban fabric (from CLC)
* Strong built-up NDVI <= 0.2 and medium rise buildings (3D roughness 25-50m)

: compact low-rise

* Strong built-up NDVI <= 0.2 and low rise buildings (3D roughness <25m)

: open high-rise

n.a. - Despite the class is included in the legend of ECOCLIMAP-SG, the data are not
available in the European map. Technical documentation doesn’t provide further
details.

: open midrise

* Medium built-up 0.2 < NDVI <= 0.3 (0 6)

: open low-rise

* Light built-up 0.3 <NDVI<=0.4

30, LCZ7:

lightweight low-rise

n.a. - Despite the class is included in the legend of ECOCLIMAP-SG, the data are not
available in the European map. Technical documentation doesn’t provide further
details.

31. LCZ8:

large low-rise

* Industrial or commercial unit, Airports (from CLC)
* Built-up with highly reflecting roof (associated to productive and commercial use)
* Roads

s &

o 'ﬁyg’a

32. LCZ9:

sparsely built

* Road and rail networks and associated land, Mineral extraction sites, Dump sites,
Construction sites, Green Urban Areas, Sport and leisure facilities (from CLC)
* Very light built-up NDVI > 0.4

e

33. LCZ10: heavy industry

* Port areas (from CLC)

*Stewart I.D., Oke T.R., 2012. Local Climate Zones for Urban Temperature Studies.

C. Apreda (CMCC) Q

Bull Am Meteorol Soc., 93(12):1879-1900. doi:10.1175/BAMS-D-11-00019.1
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Operational land use dataset

GlobCover 2009, 23 classes
Class 19: Art|f|C|aI surfaces

~ Land cover, Europe
J (GlobCover 2009)

Warsaw

A. Wyszogrodzki (IMGW-PIB), A. Jaczewski (IMGW-PIB), C. Apreda (CMCC)
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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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