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OUTLINE 

§  What is a slum 
§  UN-HABITAT’s definition 
§  Global Slum Ontology 

§  Slum mapping  
§  Purpose  
§  Methods – data sources and data acquisition 

§  Aerospace (spatial data) 
§  Field-based methods 

§  Current research directions 
§  Geo-Object Based Image Analysis (GEOBIA) 



SLUM DWELLERS AND SLUMS 

Who are slums dwellers? 
§  UN 2002: Urban households 

lacking at least 1 of the 
following: 
§  Adequate water  
§  Adequate sanitation 
§  Sufficient living space 
§  Secure tenure 
§  Durable housing (quality 

of structures & 
environment – hazards) 

www.unhabitat.org 



SLUMS: SPATIAL CONCENTRATION OF SLUM DWELLERS - 
DIVERSITY OF PHYSICAL FORMS AND SETTINGS 

Dar es Salaam 
Tanzania 

Cairo, Egypt 

Vizag, India 



Libya: can we see the slum areas?  
Source: J. Turkstra UN-HABITAT 



§  Principle research focus is on building a robust method to map 
and monitor durable housing as an indicator of slums 

§  House is a physical asset – visible and (generally) immovable 
§  Link to land occupation and tenure 
§  Occupants (owners/tenants) can be spatial registered via house 
§  Building quality: building materials, state of repair (roofs) and 

some building standards (size, location aspects perhaps) 
§  Also include Neighbourhood quality: (adjusted) planning 

standards for neighbourhood development – open space, road 
access (widths, pattern, connectivity) 

§  Hazards: natural and technological – not always visible, often high 
degree of spatial-temporal variability (e.g. floods, landslides,  
industrial accidents) 

DURABLE HOUSING 



GLOBAL SLUM ONTOLOGY (PHYSICAL) 
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Kohli, D., Sliuzas, R. V., Kerle, N., & Stein, A. (2012). An ontology of slums for image-based classification.  
Computers, Environment and Urban Systems, 36(2), 154-163.  

Spatial order 



Aerial views of slums in different contexts 
with visual interpretation 

Cape town 

Delhi 

Nairobi 

Pune 

Key variables used 
Ø Colour, shape, size, tone, pattern 

Ø Size of houses 
Ø Roads: Lack of or irregular 

Ø Lack of vegetation 

Ø Lack of open spaces 
Ø Building Density (compactness) 

Ø Irregularity of layout 
Ø Roof materials 

Ø Absence of / irregular roads 

Ø Association with environs 



OUTLINE 

§  What is a slum 
§  UN-HABITAT’s definition 
§  Global Slum Ontology 

§  Slum mapping  
§  Purpose  
§  Methods – data sources and data acquisition 

§  Aerospace (spatial data) 
§  Field-based methods 

§  Current research directions 
§  Geo-Object Based Image Analysis (GEOBIA) 
§  Some emerging tools for urban (slum) monitoring  



Aspect Slum settlement level City wide level 

Spatial level Object – settlement Settlement-environs-city 

Spatial resolution Very high (< 1m) Medium – Very high 

Temporal 
resolution 

Annual or more frequent 
e.g. upgrading projects 

1-5 years depending on 
growth rates and capacity 

Spectral 
resolution etc. 

Generally optical (possibly 
also oblique or terrestrial, 
LIDAR) 

Optical 
VHR Radar (DLR) 

Applications Regularization of tenure 
Settlement upgrading 
Vulnerability assessment 
 

Urban (slum) policy and 
strategic planning Monitoring 
(modelling) 
Topographic mapping 
Urban growth monitoring 
Vulnerability assessment 

PURPOSE  



EARTH OBSERVATION  (REMOTE SENSING) 



TRADITIONAL AERIAL MAPPING TECHNIQUES 

Topographic maps various scales 



MODERN DIGITAL CAMERA E.G. ULTRACAM 

§  Simultaneous vertical and 
oblique images, Infra red 

§  Suitable for 3d city model 
generation via pictometry 
techniques 



AIBOTIX HEXACOPTER 
MICRO AERIAL 
VEHICLE 

Dense image matching 
-  Point cloud generation 
-  5 cm GSD 

Issues: 
-  Security clearance 
-  Safety 



VHR images in participatory mapping 
for problem scoping, analysis and 

planning 



NGO-CBO PARTNERSHIPS 
E.G. SHELTER ASSOCIATES, SANGLI – MURAD-KUPWAD INDIA 



SLUM MAPPING AND ENUMERATION RESULTS 
SANGLI GANDHI NAGAR.  



Voluntary Geo-Information (VGI) 
http://mapkibera.org/  





Open Street Map Tandale, Dar es Salaam Tanzania. 



Tandale – detailed view 13 Nov 2013. 



Google Earth: Tandale. Most objects and features have not 
been digitized on OSM in Tandale.  
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ARDHI Ministry, Tanzania 
DELINEATION AND DIGITISATION OF PROPERTIES FOR 

RESIDENTIAL LICENCING 

Source: Sarah Kyessi, MLHUD, Tanzania 
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CREATION OF DATABASE 
 

MWANANYAMALA KWAKOPA 



25 

 
  
 

RESIDENTIAL LICENSE 



SOURCE OF DATA
This land use map of Greater Cairo was produced at the ITC, The Netherlands 
using a mosaic of Ikonos imagery from the period June 2000-                         .
The initial interpretation of informal settlements was carried out by students of the
Urban Planning and Land Adminitstration programme from June to September 2002. 
Additional interpretation was carried out by Chris Hecker. The interpretation was 
supevised by Walid Belal and Richard Sliuzas. Data of 1991 and 1998 produced by 
CEDEJ, Cairo provided the basis for the delineations.

The Greater Cairo Land Use Map is a collaborative project involving the following
organisations: GTZ, ITC,  CEDEJ,and the Ministry of Planning, CAPMAS, 
Ministry of Local Government, Egypt.
Information about this project can be obtained from Dieter Bohnet 
(Dieter.Bohnet@Bohnet-Consulting.de) or the GTZ office Cairo (mopgtz@link.net).
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Main land use and 
informal settlement 
map Cairo 2000 
Prepared from Ikonos 
satellite images 
Partners: 
•  Ministry of Planning Egypt 
•  GTZ 
• Governorates of Cairo 
• CAPMAS 
 





Examples from Cairo (Ikonos) 

Multi-storey high density informal development  
without proper sanitation & services 

Former Agricultural land 





Cairo land use key  
for Ikonos Interpretation 
Rules and procedures for group interpretation 
Training programme 
Quality control 
 
 




