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Outline

«  Overview

« Need for information

* Informal settlements/slums ontology
 Feature extraction methods — Remote Sensing
« Conclusions
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Overview

«  Migration of people from rural to urban areas has led to rapid
urbanization in many countries

« Atglobal level, a huge task is waiting to realize the agenda in
relation to tenure security

« The SDG, goal 1, target 1.4 aims for security of tenure for all,
especially for the poor and the vulnerable (UNDP, 2015)

« The proliferation of slums and informal settlements clearly show
the lack or failure of effective urban land use planning and land
administration
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Real world -Technology

To assist in solving problems

|

Ontology

Vv
Image-based Classification

\'%
Information on slums
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UN-Habitat Slum Definition

» Secure tenure

Earth Observation data can provide information
> Access to safe water about the poor structural quality of housing and
patterns i.e. the indicator “durability”

> Access to sanitation
» Sufficient living area

» Durability of housing
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Why Ontology?
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Concepts at three levels of generic slum ontology

Environs

Settlement
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N KENYA:
Administrative Boundaries-Districts

Kisumu, Kenya ‘% _
« Kisumu is Kenya’s third largest city
* Located in the Western Highlands on Lake Victoria|

« Itis a rapidly growing administrative, commercial
and industrial center for the Lake Victoria basin.

- [ | Kisumu District
Y
KISUMU : KISUMU:
Administrative Divisions Municipality and City Boundary
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D Informal settlement

Map showing informal
settlements and their
boundaries in Kisumu
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Source: Karanja, |. (2010). An enumeration and mapping of informal settlements in Kisumu, Kenya,
implemented by their inhabitants. Envir t and urbanization, 22(1), 217-239
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* A subset of GeoEye image of Kisumu cit
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Analysis at three levels of ontology

= Environs
» Close to the lake/swamps, major roads, surrounded by farmlands
= Settlement

> Irregular shape of the overall settlements, basically encircling the planned center

areas.
» Variable densities among various slum-clusters.

= Object
» The majority of the roofs are constructed from rusty iron sheets
> lrregular patterns of buildings with variable orientation

Irregular access roads with variable widths
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Local onto
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ogy for slums in Kisumu

Level Land cover Interpretation Observation from the image
element
Object level Roads Shape Irregular road network
colour Unpaved roads
Buildings Shape Roof mostly rectangular
Most range from bright grev to dark
Colour brown, few have bright blue and red.
Variation is high even in the same
building where there are different
colours of the roof.
Orientation Haphazard buildings with no order
Size Small and Medium
Sertlement Level Informal Pattern Iregular and have no linear
settlement arrangement
Slums follow the road network
Density The density of the buildings is high
WVicinity Level Local contrast to | Texture Coarse  textured  because  of
the formal heterogeneous character of slums
neighbourhood Association Mostly unfenced grouped buildings

surrounded by narmrow  roads or
streets fammlands, bare ground and
/or pemmanent swamp

Slum buildings are surrounding the
planned areas
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Object based image analysis (OBIA)
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Results-Linking ontology with OBIA-Density

Texture analysis
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Linking ontology to OBIA-Building characteristics

Different roof types

Part of Subset B

Legend

I unciassiried o it
I oriht roofs

[ od raofs
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- shadow

- roads

Mathenge, C. W. (2011). Application of object oriented image analysis in slum identification and mapping: the case of Kisumu, Kenya: University of Twente Faculty of Geo-Information
and Earth Observation (ITC).
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Conclusions

« Thereis a lack of updated land and housing stock information in informal areas

 Image based identification can help identify settlements on government land and
private land — facilitate possibilities of upgrading

« Detailed maps can also show how a need for space to be cleared for new infrastructure
within or around informal settlements

« These maps can help to minimize dislocation for the inhabitants
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Conclusions

 Updated information could also be useful to find relocation sites

«  With the availability of multi-temporal data, updated maps can be generated and can
act as appropriate base maps for land management and property registration
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