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Context



WUDAPT?

World Urban Database and Access Portal Tools

Ching et al. (2018)



WUDAPT?

Ching et al. (2019)



WUDAPT?

Local Climate Zone maps

Ching et al. (2019)



Stewart and Oke (2012)
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Local Climate Zones (LCZs)?



-
+ This method is universal, simple and objective

It requires the download of large satellite images, and lacks an automated quality control and sufficient 
resources to keep dissemination up-to-date

LCZ maps?

Bechtel et al. (2015), Fenner et al. (2017)



LCZ maps in the cloud

Demuzere et al. (2019a)



Continental-scale LCZ maps

More LCZ maps: https://www.wudapt.org/lcz-
maps/

Demuzere et al. (2019b, 2020)

https://www.wudapt.org/lcz-maps/
https://www.wudapt.org/lcz-maps/
https://www.wudapt.org/lcz-maps/
https://www.wudapt.org/lcz-maps/


LCZ database?

Bechtel et al. (2019a)

Requires user 
to send 
information 
via email to 
wudapt core 
team

Time-
consuming 
manual 
assessment 
by wudapt 
core team 
required

Automatic up-link to ingest data in 
portal is missing.



Demuzere et al. (2021)

2
LCZ Generator                                                                 https://lcz-
generator.rub.de/
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2Global map of LCZs



Stewart & Oke (2012); Demuzere et al. (2019a, 2022)

LCZ maps ~ climate modelling?

+ Radiative and thermal properties such as emissivity, albedo, heat capacity, heat conductivity etc ...

Table: LCZ-class specific urban canopy parameter values



Demuzere et al. (2022)

LCZ maps ~ climate modelling?

+ Radiative and thermal properties such as emissivity, albedo, heat capacity, heat conductivity etc ...

Table: LCZ-class specific urban canopy parameter values

The global LCZ map describes all the cities of the world,
in the same, universal language, 
but interested users can read it in their own dialect



Applications
Varentsov et al. (2021)

LCZ map Moscow Reference
weather 
stations

Citizen 
weather 
stations
(netatmo)

Summer 
2019

Air temperature

Large intra-LCZ
variability



Applications

Bechtel et al. (2019b)

ΔT

Surface temperature

The LCZ approach provides a consistent and 
comprehensive framework for SUHI analysis.



Applications Urbanisation - Future heat risk

PRESENT-DAY FUTURE

Verdonck et al. 
(2019)

Future planning policies can be translated into 
LCZ maps, that in term can serve as boundary 

conditions to model intra-urban heat risk



“This study compares three different 
approaches to define the urban canopy 
parameters for Moscow (Russia), using the 
COSMO numerical weather prediction and 
climate model coupled to TERRA_URB urban 
parameterization”

“ … for the summer period, the LCZ-based
and ‘Reference’ urban parameters show 
almost similar performance in terms of the 
modelled thermal environment, and provide 
noticeable improvements with respect to 
default urban description.”

COSMO-CLM

Applications Parameterizing COSMO-CLM



DEFAULT LCZ-Based

Varentsov et al. (2020)

Reference

Evaluation of nocturnal 2m air temperature averaged for August 2017

Applications Parameterizing COSMO-CLM



Tools / developments                           https://www.wudapt.org/tools-
overview/
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Local Climate Zone (maps) can serve as a first-order proxy describing the heterogeneity of 
urban areas, which in turn can serve as boundary conditions for urban parameterizations 
embedded within climate models. Various tools are available / being developed to facilitate this 
process. 

Data-driven reading of LCZ map in local dialect (= Level-1 and -2 information)? 
Improve representation of informal settlements?

Collaboration to explore this big dataset!

Summary, gaps, potential?
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