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❑cosmo_191107_5.05_urb5: a basic stable version with TERRA_URB which we have as an outcome from AEVUS PT

❑cosmo_191107_5.05_urb5 + update from Ulrich Schättler:
• Fixed bug with lwrite_const, option for writing tiled variables to Netcdf output

❑cosmo_191107_5.05_urb5up* with my new developments (November 2019, distributed before Naples meeting):
• New 2D external parameters for urban morphological and thermal properties (URB_BLDH, URB_H2W, …)
• Skin-layer temperature scheme is controlled in the same way as in v5.06a using cskinc namelist parameter

❑cosmo_191213_5.05_urb6
• Resent updates for 5.05urb5 from Ulrich Schättler + support of new external parameters from 5.05urb5up  
• Bug found: model crashes when new urban canopy parameters are not defined for grid cells with FR_PAVED = 0.  

❑cosmo_191213_5.05_urb6up3 (February 2020): 

• Fixed bug for COSMO 5.05urb6

• Additional developments on the new external parameters (radiative parameters as 2D fields + scaling coefficients)

❑cosmo_191213_5.05_urb6up4sh (July 2020, sent to Ulrich Schättler as a candidate for further GitHub development) : 

• Minor inconsistency between TERRA_URB in code and paper description is found and fixed

• Tuning coefficients for soil hydrology introduces (csoilhyd and crootdp2 as soilhyd and fac_rootdp2 in COSMO-CLM 5.0).

❑cosmo_191213_5.05_urb6up5sh** (September 2020): 

• Bug found and fixed for the case when TERRA_URB = true and lemiss = true

❑cosmo_210309_5.10_beta (!!!)

❑ int2lm_190524_2.06up2* which supports all new 2D external parameters (July 2020)

Status update on COSMO+TERRA_URB development

*up means urban parameters,  
**sh means soil hydrology
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❑ Basic external parameters for TERRA_URB in 
(Wouters et al., 2016):
• Impervious area fraction (ISA)
• Annual-mean anthropogenic heat flux (AHF)

❑ Additional 2D external fields 
to replace hard-coded values introduced in v5.05urb:

Development on external parameters for TERRA_URB

❑ But how to define all these parameters?



Development on external parameters for TERRA_URB

Universal 
LCZ-based approach

(WUDAPT-to-COSMO)

Advanced
GIS-based approach

Default urban description
from EXTPAR

vs

vs
Based on combined use of different 
global data sets:

❑ Built up fraction area from 
Copernicus Global Land Cover 
with 100 m resolution

❑ Data on buildings and roads 
from OpenStreetMap 

❑ Data on vegetation derived 
from Sentinel-2 satellite 
images with 10 m resolution

❑ Literature AHF estimates 
(Stewart, Kennedy, 2017)



Values from EXTPAR (DEF) LCZ-derived ISA REF1 REF2

Resulting UCPs: ISA



Results with respect to UCPs

DEF LCZb REF1b

UHI 
spatial patterns: 

model vs 
observations
(August 2017, 

nighttime)



UHI 
spatial patterns: 

model vs 
observations

(January 2017, 
daily-mean)

Results with respect to UCPs
DEF LCZb REF1b



Joint TERRA_URB evaluation for three cities
Moscow Turino



Turino Naples

Moscow

Conclusion: TUnew2 represents UHI in a best way for three cities

Joint TERRA_URB evaluation for three cities



Publishing activities 



Testing the recent 5.10beta version

Background: typical problem for new COSMO & TERRA_URB version (5.0, 5.05): “rural heating” 

Diurnal variation of the temperature response for switching on the TERRA_URB scheme for D3 domain 

with zero ISA and AHF, averaged over the all land points and over 15 days of simulation (1-15 May). 



Testing the recent 5.10beta version

1-10 June 2019

• Runs based on TUnew2 simulation from AEVUS paper, a bit shorter period (1-10 June 20)

• New version tested only for finest 1-km domain, IBC taken from 5.05 run for intermediate domain

• No tuning for rooting depth (fac_rootdp2 = 1 instead of 2.5 in previous runs) since it is limited by 1.5 in v2.10

• GIS-based ISA & AHF, model defaults for thermal and morphological UCPS 

• Test runs with zero ISA & AHF



Testing the recent 5.10beta version: noTU & TU_EMPTY



No systematic difference between “noURB” and “EMPTY” runs in both versions, 
but still some differences that triggered stochastically fluctuations

Testing the recent 5.10beta version: noTU & TU_EMPTY



Testing the recent 5.10beta version: TU & TU_EMPTY

v505



Testing the recent 5.10beta version: TU & TU_EMPTY

v510



Outlook and points for discussion

❑ OK, v510 works. We still need synchronized sensitivity tests for urban canopy 
parameters. Unrealistic senility results with 5.05urb by Torino team.

Should we further use the 
same H & L values for the 

unified tests?
Maybe let’s increase the H-

values?

❑ We need to test many other things indicated by Uli (tile output, GRIB IO, etc.)

❑ Tests in GPU mode?



Outlook and points for discussion

❑ Further research on external parameters. Current EXTPAR defaults are too coarse and 
outdated. But who will take carry about it? It’s a great pity that we missed Matthias.  



Outlook and points for discussion

❑ Further research on external parameters. Current EXTPAR defaults are too coarse and 
outdated. But who will take carry about it? It’s a great pity that we missed Matthias. 

❑ Recent Ecoclimap Landcover data set with 300-m resolution and LCZs! 



Outlook and points for discussion

❑ Further TERRA_URB scientific developments in COSMO/ICON?

• Improved prestation of built-up/impervious surfaces. 

• TERRA_URB and snow: in current version, snow cover is assumed everywhere 
over buildings (including over walls), which is evidently not true.

≈100 % built up, ≈50% paved100 % built up, 100% paved



Outlook and points for discussion

❑ Participation with COSMO & TERRA_RUB in WMO Research Demonstration Project 
“Paris Olympic Games 2024“ (http://www.umr-cnrm.fr/RDP_Paris2024/?page=home) 

❑ Headed by Valery Masson (developer of the TEB, first urban canopy scheme)

❑ Alexander Baklanov (WMO) is interested in COSMO/Rosydromet participation

http://www.umr-cnrm.fr/RDP_Paris2024/?page=home


Thank you for attention!
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