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ABSTRACT
With the emergence of new forms of geospatial/urban big data and advanced spatial analytics and 
machine learning methods, new patterns and phenomena can be explored and discovered in our 
cities and societies. In this special issue, we presented an overview of nine studies to understand 
how to use urban data science and GIS in healthcare services, hospitality and safety, transportation 
and mobility, economy, urban planning, higher education, and natural disasters, spreading across 
developed countries in North America and Europe, as well as Global South areas in Asia and the 
Middle East. The embrace of diverse geo-computational methods in this special issue brings 
forward an outlook to future GIS and Urban Data Science towards more advanced computational 
capability, global vision and urban-focused research.

KEYWORDS 
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Background

In the information age (Castells 1998), new forms of urban 
big data demand an in-depth understanding and diversi-
fied interpretation of human interactions with contem-
porary society. Urban Informatics (Shi et al. 2021) has 
surged as an interdisciplinary subject encompassing 
urban data science, informatics, GIS, various information 
and communication technology, big data analytics, smart 
cities, etc., and encourage people from academics, indus-
try and public sectors to jointly explore the open data 
emerging in the context of urban environments (Foth, 
Choi, and Satchell 2011), such as social media data 
(Wang and Li 2021; Wang, Gerber, and Brown 2012; 
Chen, Cho, and Jang 2015), mobile data (Bogomolov 
et al. 2014; Ros’es, Kadar, and Malleson 2021), Geo- 
locational data (Kikuchi, Amemiya, and Shimada 2012; 
Hutt, Bowers, and Johnson 2021; Song et al. 2019; Tu 
et al. 2021), image data (Law et al., 2020; Woodworth 
et al. 2014; Liu et al. 2020) and video data (Ashby 2019; 
Lindegaard and Bernasco 2018). It has often been applied 
to visualize the digital information from the society we 
reside in, to interpret the human interactions with sur-
rounding urban socio-economic environments, and to 
provide data-driven evidence for decision-making and 
industrial innovation.

In parallel boom of 21st century’s development of 
computer science and data visualization, GIS, geocom-
putation and urban analytics research methods, such as 
Kernel Density Estimation (KDE) (Bailey and Gatrell, 
1995), geographically weighted regression (Cahill and 

Mulligan, 2007; Fotheringham, Brunsdon, and Charlton 
2002), spatial autocorrelation and regression models 
(Anselin, 2009), spatio-temporal Bayesian modelling 
(Hu et al. 2018; Haining and Li 2020; Law, Quick, and 
Jadavji 2020), Risk Terrain Modelling (RTM) (Caplan, 
Kennedy and Mille 2011), etc., had been utilized widely 
in urban fields, such as healthcare accessibility (Kim, 
Byon, and Yeo 2018), services resilience especially 
against the pandemic (Li, 2021); urban safety and crime 
mapping (Hart, Lersch, and Chataway 2020), crime pat-
tern detection (Chainey, 2020) aggregated at street seg-
ments (Tom-Jack, Bernstein, and Loyola 2019) and urban 
mobility (Sinclair et al. 2021: Sarim et al., 2021), hence 
brings forward the essentiality to apply such computa-
tional techniques in a geographically holistic sense. The 
special issue of Annals of GIS on GIS and Urban Data 
Science had compiled nine novel and original manu-
scripts demonstrating research on the main aspects of 
geo-informatics applications in urban contexts, in the 
hope of drawing follow-up inspirations towards further 
contributions to the literature.

Overview of this special issue

The articles included in this issue make significant con-
tributions to the research in GIS and urban data science. 
These nine papers represent the diversity of urban data 
applications in different sectors, healthcare services (e.g. 
hospital services), hospitality and safety (e.g. Airbnb and 
crime), transportation and mobility (e.g. bike sharing), 

CONTACT Yijing Li yijing.li@kcl.ac.uk CUSP London, Department of Informatics, King’s College London, London WC2B 4BG, UK

ANNALS OF GIS                                              
https://doi.org/10.1080/19475683.2022.2070969

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group, on behalf of Nanjing Normal University.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

http://orcid.org/0000-0002-9831-0298
http://orcid.org/0000-0002-5549-9457
http://orcid.org/0000-0003-3582-1266
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/19475683.2022.2070969&domain=pdf&date_stamp=2022-05-06


economy (e.g. retail business and labour force), urban 
planning (e.g. nightlight data), higher education (e.g. big 
scholarly data) and natural disasters (e.g. winter storm) 
across broad regions in North America, Europe and Asia, 
as depicted in Table 1. In combination of administrative 
data (e.g. Census) with the emerging forms of data such as 
bike sharing, airbnb, tweets, or night time light images, 
rich methods had been deployed including traditional 
(spatial) statistical or optimization methods such as OLS 
regression, GWR, and MCLP, as well as some advanced 
methods from GeoAI such as spatial clustering, travel 
pattern recognition, and text mining.

Outlook to the future

Computational methods and data sciences are transform-
ing the conventional GIS into a new comprehensive disci-
pline, with the notation of urban analytics, location 
intelligence, and more recently GeoAI (Janowicz et al. 
2020; Kandt and Batty 2021). As showcased in the paper 
on this special issue, geospatial research has been applied 

in various applications, e.g. transport, retail, social interac-
tions, using conventional methods, e.g. OLS regression; 
kernel density estimation and comparatively more recent 
computation methods, e.g. spatial network analysis and 
density-based spatial clustering methods. In pursuing 
further advancements in GIS and data, the next three sub- 
outlooks present a research agenda for achieving such 
objectives.

Advanced computational methods

A clearly pointed research direction is to build on the 
knowledge and skill around the different domains. We 
see how much GIS has been advanced by new computa-
tional methods and the ‘invasion’ of data science. This 
trend will continue, as the 5Vs of big data challenge the 
conventional GIS way of handling and analysing data. 
Moreover, domain knowledge becomes even more 
important to assist and solve real-world problems with 
the support of AI.

Table 1. Publication summary of the special issue.
Publication Topic Data Spatial scale Methods

Wang & 
Wang 
(2022)

Hospital services ● 2011 State Inpatient 
Databases (SID) of Florida 
(2,392,066 records);

● ZIP Code Tabulation Areas 
(ZCTAs)

County/State 
(Florida, US)

● Refined Dartmouth method for defining HSAs;
● Spatialized network community detection methods for defining 

HSAs (constrained Louvain method-ScLouvain, and spatially 
constrained Leiden method- ScLeiden);

● 3 quality measures for HSAs: localization index (LI), geographic 
compactness, and balanced region size.

Beairsto et 
al. (2021)

Sharing economy ● Bike sharing data from 
Nextbike Glasgow (2018– 
2019)

● Scottish Index of Multiple 
Deprivation 2020

● Scotland 2011 Census
● OpenStreetMap

City (Glasgow, 
UK)

● OLS regression
● Two-step floating catchment area (2SFCA) methodology
● Maximum covering location problem (MCLP)

Hladík et al. 
(2021)

Retail services ● Places data from Facebook 
Graph API (6,800)

City (Brno, 
Czech 
Republic)

● Choropleth map
● Nearest Neighbour Index
● Kernel density analysis
● Normalized Difference Index

Maldonado- 
Guzmán 
(2020)

Crime and sharing 
economy

● Number of crimes against 
property and people in 
2017 (55,911)

● Airbnb lodging 
(InsideAirbnb)

● Census data

City 
(Barcelona, 
Spain)

● OLS regression
● GWR model with Monte Carlo non-stationarity test

Wu & 
Huang 
(2022)

Human mobility 
patterns and 
social segregation

● Geotagged tweets 
December 2013 to 
May 2015

● ACS data from US Census

Cities (50 in 
US)

● DBSCAN for spatial clustering
● Race-ethnicity-economic mosaic
● Movement pattern analysis (home-activity)

Yang et al. 
(2022)

Urban morphology 
and urban 
planning

Luojia-1A night-time light data Cities (331 in 
China)

● urban centre development index (UCDI)

Zuo et al. 
(2022)

Spatial/Social 
network in higher 
education

Scholarly data crawled from 
the ACM Digital Library

Yangtze River 
Delta 
(China)

● Social Network analysis (gravity centre)
● Domain analysis
● Geovisualisation (3D symbol map, flow map, treemap, chart map, 

interactive interface)
Xu & Qiang 

(2021)
Natural disaster Tweets during Winter Storm 

Diego in December 2018 
(47,604)

City (Diego, 
US)

● Text mining (spaCy, NLTK, Gensim and VADER)
● Geocoding (Google API)
● Spatial pattern of retweets: SDE, average diffusion distances, 

choropleth map and kernel density map.
Mansour et 

al. (2020)
Labour market Omani Census Data in 2010 County/ 

Governorate 
(North 
Oman)

● OLS regression
● GWR models
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Global vision

The vast amount of data being generated around the 
world provides a unique opportunity for globally colla-
borative research and comparative studies of regions. 
Unlike in the old days, most research is based on locally 
generated data. Nowadays many data sets are available 
globally in a uniform format, for instance, Airbnb, 
Twitter, and Google mobility. It is now promising to 
promote the global research community and solve pro-
blems collectively. In particular, most of the research is in 
the context of developed countries and more attention 
needs to be given to the developing countries in the 
Global South and marginalized groups.

Urban focused research

As most of the world’s population is moving to cities (UN 
report, 2018), they also generate new urban challenges, 
e.g. social inequality, housing issues, ageing society, and 
health hazards. Data-driven methods have been pro-
posed and demonstrated in this special issue to further 
tackle these problems, but more research and exploration 
need to be investigated to generate practical solutions 
and policy implementations for different urban issues.
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