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Detecting construction, demolition, and regeneration using building 

footprint data in England

Fig. An example of building classification and change extraction.



Different Cities, Different Urban Change Patterns

Fig. Construction and demolition patterns of England’s five major cities by Lower 

Layer Super Output Area (LSOA) and Local Authority District (LAD), 2017–2023.
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Fig. Urban development extent in England by LSOA, 2017-2023

Rankin
g LADs

Area of 
the 

LADs 
(km²)

Populati
on

Population 
density 

(person /km²)

Footprint area of 
changes in 

buildings (km²)

1 Birmingham 267.79 1144919 4275.42 8.68
2 Cheshire East 1166.36 398772 341.90 6.88

3 East Riding of 
Yorkshire 2491.79 342215 137.34 5.37

4 Leeds 551.71 811953 1471.71 4.94

5 Central 
Bedfordshire 715.67 294252 411.16 4.13

6
Bournemouth, 
Christchurch 
and Poole

173.93 400196 2300.87 3.94

7 Liverpool 133.53 486088 3640.19 3.49

8 Kirklees 408.55 433216 1060.37 3.22

9 Enfield 82.19 329984 4014.88 3.11

10 Croydon 86.49 390719 4517.57 3.02

Table. Urban development ranking for major cities in 

England, 2017-2023 

Urban Development Extent in England 

Include only LADs with a population exceeding 250,000 and with a coverage over 90% by

both the 2017 and 2023 datasets. 



Modelling urban development with Explainable AI

Table. The names, descriptions, and statistical information of the variables Table. Out-of-sample model accuracy assessment

Fig. SHAP values for each feature 



SHAP Findings

Fig. SHAP dependence plots for demographic and socio-

economic features

Fig. The spatial distribution of Asian and Black populations in Greater 

London, alongside ten well-known minority ethnic enclaves and their recent 

urban development projects.
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