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WUDAPT 

• Knowledge about the footprint and internal structure of urban areas is 

relevant for various applications 

• The World Urban Database and Portal Tool: international collaborative 

project for the acquisition, storage and dissemination of climate relevant 

data on the physical geographies of cities worldwide 

• result will be a physical census of cities 

• describe the form (surface cover, the construction materials and geometry) 

and function (metabolism, i.e. exchange of energy, water and materials) of 

cities in different levels of detail 





The landscape universe 

Local Climate Zones (Stewart & Oke 2012) 

• regions of uniform surface cover, 

structure, material, and human 

activity that span hundreds of 

meters to several kilometers in 

horizontal scale 

• Each LCZ has a characteristic screen-

height temperature regime 

• Generic, no cultural bias 

• Large number of geometric, 

thermal, radiative, metabolic, and 

surface cover properties 
Stewart & Oke 2012 



Are LCZs suitable for mapping? 

• Developed for measurement site 

description of UHI studies 

• but also useful discretization of 

the landscape with respect to its 

surface layer climate 

• Can an LCZ be assigned to any 

urban structure? (complete) 

• And can only one LCZ be 

assigned to a given structure? 

(disjoint) 

Bechtel et al. 2015  

• no overlaps or holes, outliers 

excluded from the standard set 

• scheme considers a priori 

knowledge about the frequency 

certain structures 

• possibility to define subclasses 

(= mixtures between the 

standard classes) 

• some areas fuzzy in terms of LCZ 

• LCZ provide a disjoint and largely 

complementary discretisation  

• well balanced between accuracy 

and universality 



Requirements for LCZ mapping 

• simple workflow in the form of a 

protocol 

• enabling local operators with 

different backgrounds to derive 

a LCZ map 

• Universal 

• as objective as possible 

• computationally efficient 

• fiscally inexpensive (based on 

free and widely available data 

and software) 

 

 

LCZ mapping schemes evaluated  

• manual sampling of grid cells 

using Geo-Wiki (Mills 2013) 

• digitisation of homogenous LCZs 

• GIS-based approach using 

building data (Lelovics et al. 2014) 

• object based image analysis 

(Gamba et al. 2012; Weng 2014) 

• supervised pixel-based 

classification (Bechtel 2011; 

Bechtel and Daneke 2012).  

 

 

 

A simple mapping methodology 





Khartoum 







Testcases 

City Köppen Climate Zone 

Colombo, Kolkata, Medellin, Vitoria Tropical/megathermal climates 

Khartoum Dry (arid and semiarid) climates 

Budapest, Coimbra, Dublin, 
Guangzhuo, Houston, Milan, Nantes, 
Sao Paolo, Vancouver, Wageningen 

Termperate/mesothermal climates 

Beijing, Chicago Continental/microthermal climates 



Chicago Medelin 



Milan Nantes 



Sao Paulo 



Lessons learned 

• Applicable in different parts 

of the world (climates and 

cultures) 

• Good framework to compare 

settlement structures 

• Spectral seperability difficult 

in arid areas 

• Subclasses needed (some 

built-up areas are close to 

natural classes in climate 

response) 
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Outlook 



Stewart & Oke 2012 

Achievements of level 0 
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Stewart & Oke 2012 
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Get involved 

Classify your city 

Manuals at wudapt.org 

 

 

 

Attend workshop tomorrow 

22nd July, at 4pm  

Cassiopée room 


