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What is a Slum?
The origin of the word slum is thought to be the Irish phrase 'S lom é (pron. s'lum ae) 
meaning "it is a bleak or destitute place.

“Informal Settlement”

UN-HABITAT defines a slum household as a group of individuals living under the same roof 
in an urban area who

lack one or more of the following:

1. Durable housing of a permanent nature that protects against extreme climate conditions.

2. Sufficient living space which means not more than three people sharing the same room.

3. Easy access to safe water in sufficient amounts at an affordable price.

4. Access to adequate sanitation in the form of a private or public toilet shared by a reasonable 
number of people.

5. Security of tenure that prevents forced evictions.

Source: UN-Habitat, 2007



Approximately one-fifth of slum households live in 
extremely poor conditions, lacking more than three 
basic shelter needs.

For every 10 non-permanent houses in the cities of 
developing countries, 3 or 4 are located in areas 
prone to floods, landslides, hurricanes and 
earthquakes.

Source: UN- Habitat, 2007 



Global Slum Burden

Territory size shows the proportion of worldwide population that live in slums that live within that country. 
(From WorldMapper)



Global Slum Locations



Global Slum Growth

Territory size shows the proportion of all extra people to start living in slums between 1990 and 2001, that live in slums 
in that territory. (From WorldMapper)



Social Justice & Slums

Millennium Development Goal 7.D: 
By 2020, to have achieved a significant improvement in the 
lives of at least 100 million slum dwellers

We have hit that target twice over: we have 
affected 200 million slum dwellers in 10 years

BUT, we cannot keep up with slum growth
An estimated 1.4 billion people will live in slums by 2020

“If they're not mapped, they don't count.”
Data sharing and availability also plays a role



Participatory Mapping

A general term used to define a growing toolbox of techniques 
that can help communities make land use decisions

These maps go beyond the physical features portrayed in 
traditional maps

Nearly everything valued by the community can be expressed in 
spatial terms and represented on a participatory map

The process used to create the maps is as valuable as the maps 
themselves

Stakeholders are intimately involved in the mapping

Places value on public attitudes, perceptions, beliefs, and 
knowledge



Participatory Mapping

Source: http://pgis-tk-en.cta.int/; 
http://www.babelbabel.net; 

http://pgis-tk-en.cta.int/
http://www.babelbabel.net/


Participatory Mapping

“International human rights law guarantees 
the right to participation, including the rights 
to freedom of expression, information and 

association, of affected communities. 
Participation and genuine consultation are 

prerequisites for effective planning and 
delivery.”

Amnesty International



Kenya

Source: Google Maps

Nairobi, Kenya
Kibera, Kenya



www.mapkibera.org

http://www.youtube.com/watch?v=w0Nr83z9vjY


Slum Mapping

Open 
Street 
Map, 2010



Focus on Kianda



Aims

Based on highly dense populations 
of children with limited access to 

water and toilets, what are the hot 
spots for vulnerable children in 

Kibera, Kenya, specifically Kianda?



Focus on Kianda



Methods
Geo-coded files from Map Kibera Project in a 

water and sanitation data set were extracted 
from GeoCommons.

Demographics, child population, water points, 
toilet facilities, pathways, and basic structures 
were analyzed utilizing ArcGIS 10 to identify 
priority areas for access.

A friction raster was created;  areas with high 
populations of children and maximum amount of 
time to reach public water and sanitation were 
analyzed using raster calculator.



ArcGIS Model

Water factor
Toilet factor
Child Factor

Distance + Numbers = Raster Calculator 
= CHILD HS Quintiles



Which blocks 
have high 

populations of 
children?

1= 0-4 
2= 4-11
3= 11-20
4= 30-32
5= 32-49

TOTAL POPULATION: 15,219

45.5% of total population are 
children (6918)



Which blocks 
have limited 

access to 
water?

WATER RISK MAP



Target 
Blocks for 
Children at 

Risk

1= Low risk
5= high risk



Hot Spot 
Analysis



Priority areas 
for water and 
sanitation 
interventions 
to
improve 
children’s 
health 
(Quintiles)



Hot Spots for Children at Risk



Discussion
The Kianda Data

Supply and Demand 
Disproportionate supply of public water 
sources and toilets within the community 
blocks. 
Is there enough water produced at each 
water source to meet recommendations 
of 20-50 liters/day/person in the hot spots
Places population at risk for infectious 
diseases ( cholera, typhoid, diarrheal 
disease, etc.) related to clean drinking, 
cooking, and washing water
Schouten & Mathenge, (2010).



Discussion

Was is the Quality of drinking water?
The Map Kibera “water and sanitation” data set is 
void of specifics related to quality of the water and 
does not capture if there is enough water produced 
at each water source

United Nations (UN) or Sphere Project 
recommendations of 20-50 liters/day/person of 
clean water for drinking, washing, cleaning within 
1000 meters of residence (Sphere Project, 2011).



Families Distant to public toilet facilities may be 

less likely to use them, and may resort to open 

defecation or use of the unsanitary “flying toilet” 

or plastic bag

(Isunju, et al., 2011)



Discussion

Vulnerability & At-Risk Youth & Mapping
Resources - Wat/San/Health 
Resources/Infrastructure
Violence

ie- what is the link between water pumps, and 
areas where young girls may get raped

Exclusion
Victimization
Livelihood and Economics
Mental Health-Fear, Humility ( Lack of Privacy)



Discussion

Impact of the Mapping
How are policy makers translating DATA into ACTION regarding 
HOT SPOTS for Children at risk?
Community Viewpoint of Needs- Real vs Perceived
Community Perception ( Pharmacies) comments are added such 
as “sells drugs that are not good quality”
Quality of Data- Integrity of Methodology

Status of Health
We can make assumptions, but is the morbidity data in the DHS 
for Kibera?
Who is conducting surveillance ( water/sanitation/health) on an 
on-going basis?



Data Availability of Slum Populations

The availability of the Kibera data on-line and through Open Street Map 
makes it available for anyone with Internet access, and is a revolutionary 
initiative in that it has helped place Kibera “on the map.” 

After organizations have completed their mapping exercise and reports, 
how are policy makers translating this data into action for the “hot spots” 
of children at risk? 

Sustainability - Is the community organizing itself, finding resources, and 
advocating to solve the problems of water and toilets based on the 
mapping? This would be a monumental task for a population that is 
already living in poverty.



Global Implications

Data- Availability, Dissemination-
Where is all the SLUM DATA?

Local Policy vs.  Nation Policy vs Global
What is being done with the SLUM DATA?
Population Challenges -Health Policy
Financial disparities - policy allocation and Slum 
populations 

Development Policy Through Partnership-
Community Participation

Slum Rehabilitation Projects and Plans-



Recommendations

Multi-disciplinary, participatory research

Global Dissemination of Data

Training for collection and analysis

Translate Research into Action!!
Data is useless without results
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