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World Urban Database and Access Portal Tools (WUDAPT) 
Mapping Global Cities by Using a Common Language
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Flooding Issues

After Hurricane 

Homes are damaged after Hurricane Irma struck in Philipsburg, on the Dutch Caribbean island 
of St. Martin on Sept. 6, 2017. Netherlands Ministry of Defense via AFP - Getty Images



More Unpredictable Weather Extremes….

The length, frequency and/or 
intensity of Extreme Weather 
Events would likely increase over 
most land areas in the 21 century. 

(The IPCC Special Report on Extremes, 2012)

The most recent report from the 
Intergovernmental Panel on 
Climate Change (IPCC) notes the 
dearth of information on urban 
areas. 



Cities have the power to change the world, 
but cities are as vulnerable as they are powerful.



http://www.economist.com/node/21642053, https://esa.un.org/unpd/wup/
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http://www.economist.com/node/21642053
https://esa.un.org/unpd/wup/


New Urban Agenda
Quito Declaration on Sustainable Cities and Human Settlements for All

Quito implementation plan for the New Urban Agenda
Transformative commitments for sustainable urban development 
from: social, economic and environmental dimensions

In HABITAT III, 
WE DECIDE THE FUTURE 
OF CITIES TOGETHER



How data science and analytics can contribute 
to sustainable development?



Urban Data Challenges at Global Scale
Some examples of global scale data for the city of Delhi, India



The Question is 
how to make a cross-comparison among City A, City B, City C…..?



Cities present very rough, heterogenous surfaces. 

London                                                                                                                       Cape Town, South Africa





Meteorologists, Climatologists，Ecologists, Aero-
dynamists, Wind Engineers，Environmental Scientists，

GIS and Remote Sensing Researchers, etc….

Town Planners, Architects, Landscape Architects, 
Governmental Officials, Policy Makers, etc..

Gap? Linkage?

Scientific Community Design Stakeholders

The Missing Link



Problems Issues & Facts 

Urban Data Availability 
& Accessibility 

• Few or no-data available globally on cities 
(Global South and rural / peri-urban areas especially in developing countries, 
regions and cities) 

Censuses of Urban Data 
• No consensus of urban data for climate related studies

(The dearth information of urban areas)

Data Standardization 
& Harmonization

• No standard classification to represent land use and land cover of 
cities and surroundings landscapes 
(Densities, heights, functions and natural coverage for distinction)

Properties
• Offer multiple properties on urban morphologies and landscapes 

(Morphologies, geometrics, thermal / physical information, surface cover…)

Applications
• Applicable globally and transferable to each city

(Transdisciplinarity for scientific research, urban planning, disaster & risk 
management, health impact analysis and response…)

The Missing Link & Need



‘Local Climate Zone’ Scheme
(Stewart & Oke, 2012)



The World Urban Database and Access Portal Tools (WUDAPT)
The most recent report from the Intergovernmental Panel on Climate Change (IPCC) notes 
the dearth of information on urban areas. The goal of the WUDAPT initiative is to fill this 
demand.



• Acquire and make accessible 
coherent and consistent descriptions 
and information in the aspects of 
FORM And FUNCTION of cities 
relevant to climate studies on 
WORLDWIDE basis.

Objective 1

• Build Portal (tools) that will EXTRACT
relevant urban parameters and 
properties for models and for model 
APPLICATIONS at appropriate scales 
for various climate, weather, Urban 
Planning purposes.

Objective 2

Two Objectives 



3 Levels of WUDAPT Products
Level 0
• Cities are mapped using the Local Climate Zone scheme (Stewart & Oke, 2012). 

Each LCZ type is described in terms of the typical appearance of each in ground-
based and aerial photographs and is linked to some urban parameter values.

Level 1
• The LCZ maps are used to sample urban landscapes to provide more information 

on the aspects of form and function in greater details.

Level 2
• This is the highest level and it refers to urban data gathered at a specified spatial 

scale (e.g. 250 m) across the entire urban area (‘wall-to-wall’ coverage).

(Ching, et al., 2016)



 C40 cities in green

 WUDAPT cities 

More than 150 Cities involved (Jun. 2017)



Urban Data Challenges 
Some examples of global scale data sets compared to a WUDAPT level 0 map for the city of Delhi, India





WWW.WUDAPT.ORG



Collaboration Partners & Supporters

Core Teams
The Chinese University of Hong Kong 
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CUHK team’s work and efforts

Level 0 WUDAPT Product & Applications



WUDAPT: Major Cities in China
Beijing
Shanghai
Wuhan
Guangzhou
Changsha
Dalian
Guangzhou
Hangzhou
Jinan
Nanjing
Qingdao
Shanghai
Shenyang
Tianjing
Xi’an
Xiamen
………

By Jun 2016, we have finished the LCZ mapping work for 57 all provincial capital cities and
major economic big regions.

When you later work on urban climate study in China,
you don’t need to worry about its urban morphological data.



2002

Weather Reinforce Forecasting(WRF) Modelling Simulation Results 
Temperature(AM) Temperature(PM) Wind(AM) Wind(PM) Heat Stress(PM) 

Historical Urban Data Bay Area Of Hong Kong-Macau-Guangdong

pure urbanization impact on local urban climate（1980-2010）



3-D Urban Morphological Data 
by Adopting Multi-source Satellite Images

• Patented technology
• High accuracy (70-90%)
• Low-cost; 
• Fast development ; 
• Large coverage; 
• Easy to update and manage;
• Suitable for weather and climate 

modellings

Climatic SimulationsUrban Climate Evaluation

3-D Urban Morphological Data



2017 IEEE GRSS Data Fusion Contest

The 2017 IEEE GRSS Data Fusion Contest was organized by the IADF TC in collaboration with WUDAPT and GeoWiki.

Over 800 Submissions were received! 

We are Top 4! 
Authors: Yong Xu, Fan Ma, Deyu Meng, Chao Ren, Yee Leung

(The Chinese University of Hong Kong and Xi’an Jiaotong University, China)

Open data for global multimodal land use classification

https://www.grss-ieee.org/community/technical-committees/data-fusion/2017-ieee-grss-data-fusion-contest-results/

http://www.wudapt.org/
http://www.geo-wiki.org/


Other on-going Collaborations and Applications



‘Atlas of the Human Planet’ 
Collaboration with GEO, European Commission

Population Grid in 3D - Asia Atlas of the Human Planet

Source: Atlas of the Human Planet, GEO

On-going Projects & Collaborations

Bechtel, B., et al. (2016). TOWARDS CONSISTENT MAPPING OF URBAN STRUCTURES – GLOBAL HUMAN SETTLEMENT LAYER AND LOCAL CLIMATE ZONES. Paper presented at the The
International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Prague, Czech Republic



‘Global Human Settlement Layer (GHSL)’ vs WUDAPT Data
WUDAPT          GHP             WUDAPT          GHP 

Bechtel, B., et al. (2016). TOWARDS CONSISTENT MAPPING OF URBAN STRUCTURES – GLOBAL HUMAN SETTLEMENT LAYER AND LOCAL CLIMATE ZONES. Paper presented at the The
International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Prague, Czech Republic



‘Global Carbon Atlas Project’ 

New focus
• Building a modest 

database on cities’ 
carbon emission and of 
key drivers

• Examining alternative 
urban designs



‘Healthy City Development for Latin American Cities’ 



‘Digital Belt & Road’ Initiative
Collaboration with the Chinese Academy of Sciences 

On-going Projects & Collaborations

80 Selected Cities, 
20 Countries’ Support and Involvement

Yangon, Myanmar 
Warsaw, Poland
Karachi, Pakistan 
Tehran, Iran 
… …



Collaboration between WUDAPT and



?
Urban Morphology

+

A New Urban Database in Google Earth Engine Catalog

?

A Special Project of Google Earth Outreach

The Development of Global WUDAPT Level 0 Data
WUDAPT’s innovative method, technologies and expertise + Google (data mining+ satellite images resources+ online system) 



The Development of Global WUDAPT Level 1+2 Data





The Development of Historical Urban Data 
using Google Earth Timelapse Technology



Roadmap of WUDAPT Global Initiative Project

• Develop Data Science and Informatics Technology
• Conduct Applications & Implementations
• Make Policy Changed
• Link People together
• Improve Urban Environment and Living Quality 
• Change People’s Life 
• Have a Better Future for all 



We have the Technology and we have the Team

We have an Idea.

All we need is further Collaborations and Resources

Will YOU join us? 

Data Science in Time, Data Science in Space



www.wudapt.org

Thanks. Any Questions?

renchao@cuhk.edu.hk

http://www.wudapt.org/






‘Fixed’ – Location 

‘Modulators’ – Time, Weather

‘Manageable’ (policy, planning, design) – Size, Form, Metabolism

What influences Urban Climate?
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