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Floods

image: Acervo SEHAB
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Current water discharge
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Floods and landslides

image: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004)

Ambiente Construído, Porto Alegre, v. 13, n. 1, p. 109-127, jan./mar. 2013. 

 

Lima, M. L. C. C.; Somekh, N. 122 

artifício metodológico de eleger categorias que 
permitissem, simultaneamente, explicar a natureza 
e o tipo de impacto dos problemas, para organizá-
los em representação espacial hierarquizada. Da 
atenta e prolongada observação dos assentamentos 
emergiram três categorias passíveis de classificar 
as situações-problema. Essas categorias e suas 
definições têm registro no Quadro 3, a seguir. 
O recurso das categorias é decisivo para a síntese 
espacial, já que cada uma das três funciona como 
um filtro através do qual se absorvem 

graficamente, por contraposição e releitura, os 
problemas expressos nas sínteses temáticas, dando 
origem a três mapas-síntese, um para cada 
categoria: 

(a) Mapa-Síntese de Risco e Insalubridade 
(Figura 8);  
(b) Mapa-Síntese de Degradação e Isolamento 
(Figura 9); e  
(c) Mapa-Síntese de Transtorno e Conflito 
(Figura 10).  

Categoria Definições 

Risco e 
Insalubridade 

Risco  
Ameaça permanente ou circunstancial à integridade física de pessoas e bens 
materiais ou a recursos do meio ambiente. 
Insalubridade  
O que origina, propaga ou cronifica enfermidades ou agravo à saúde dos 
indivíduos e da coletividade. 

Degradação e 
Isolamento 

Degradação 
Privação de graus, deterioração e desgaste em relação a grupos, indivíduos, 
recursos urbanos, ambientais e fiscais. 
Isolamento 
Separação, segregação, confinamento, falta de integração de locais, 
indivíduos e/ou grupos. 

Transtorno e 
Conflito 

Transtorno e Conflito  
O que altera ou perturba a ordem das funções ou manifesta oposição ou luta 
entre diferentes forças. 

Quadro 3 - Categorias de problemas pela natureza do impacto  

 
Figura 8 – Mapa-síntese de risco e insalubridade 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

Risk of destabilization of slopes on 
steep slopes or land in lowlands along 
the watercourses, especially in condi-
tions of poor structure.

Slope         Valley

Very High 
High
Medium
Low

Risk of fire - messy electrical 
connections, high density and 
inaccessibility.

D ensity above 650 inhabitants/ha 
in horizontal occupation.

Risk of being run over.

Areas at risk of flooding.

Sites of waste accumulation.

Presence of rodents

Leisure in unhealthy area

Risk of falling trees.

Discharge of sewage in nature

Fire with destruction of 50 
wooden houses.
Area effected by fire in march 
2002.

High
Medium
Low
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Greenery + stone surface

image: Plano Urbanistico de Parais6polis, p.19 
In Prefeitura de São Paulo, 2012, CD-ROM.
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Drought

image: NASA
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Housing density
Ambiente Construído, Porto Alegre, v. 13, n. 1, p. 109-127, jan./mar. 2013. 

 

Lima, M. L. C. C.; Somekh, N. 118 

 
Figura 3 – Mapa temático densidades por quarteirão 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

 
Figura 4 – Mapa temático qualidade das habitações 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

image: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004)

Boundary of sectors

Transition area

Area affected by fire - march 2002

Streams

Density per sub block  Undivided

0 to 200inh/ha
7,8%

180m²/fam

90-180m²/fam

60-90m²/fam

45-60m²/fam

36-45m²/fam

<36m²/fam

201 to 400inh/ha
14,6%
401 to 600inh/ha
24,8%
601 to 800inh/ha
31,7%

801 to 1000inh/ha
14,9%

above 1000inh/ha
6,1%
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Ambiente Construído, Porto Alegre, v. 13, n. 1, p. 109-127, jan./mar. 2013. 

 

Lima, M. L. C. C.; Somekh, N. 118 

 
Figura 3 – Mapa temático densidades por quarteirão 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

 
Figura 4 – Mapa temático qualidade das habitações 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

Housing quality
Boundary of sectors

Transition area

Area affected by fire - march 2002

Streams

Quality standard of buildings by 
predominance

Good brick consolidation
67,82%

Precarious brick
23,3%

Temporal material
8,45%

image: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004)
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Waste collection

image: Google Streetview
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Sewerage
Ambiente Construído, Porto Alegre, v. 13, n. 1, p. 109-127, jan./mar. 2013. 

 

Análise urbanística e diagnóstico de assentamentos precários: um roteiro metodológico 123 

 
Figura 9 – Mapa-síntese de degradação e isolamento 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004). 

 
Figura 10 – Mapa-síntese de transtorno e conflito 
Fonte: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004).

image: Diagnóstico Integrado da Favela Paraisópolis, SEHAB-PMSP (2004)

Isolated areas without vehicular 
acces and poor pedestrian access; 
poor housing.
Group of isolated houses with poor 
pedestrian access.
Group of of precarious housing (in 
masonry and wood).

Informal water and sewage networks.

Informal sewer.

Creeks with black water discharge.

Side walk obstructed by building.

Direction of expansion of degraded 
area.
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Sewerage
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Sewerage
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Water

Problem

Physical adaptation

floods
droughts

access

sewerage
solids

water buffer
grid integration

treatment
collection

reflect back on
le

ad
s t

o

Physical requirement

Social complication

Social requirement

Qualities water use
greenery

unique elements
space for activites

Theory Urban Metabolism
connectivity to the 

formal city

Waste

public space

houses in public space

public space with qualities

image: own image

Social complication
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Theoretical 
framework
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Architects, Ed.; Andrew Whalley: London, UK, 2010; p. 56.

Sustainability 2011, 3              
 

159 

Figure 2. Diagram illustrating the input and output of cities, comparing the ‗conventional‘ 
city with the more sustainable city on the right (Diagram source: [12]).  

 

Figure 3. The waste hierarchy diagram illustrates how waste avoidance is preferred, above 
re-use and recycling. Disposal in landfill represents the lowest level of the waste hierarchy 
(diagram: courtesy of the author, 2010). On the municipality level, a more strategic 
charging structure (levies) for waste disposal can accelerate sustainable waste management 
and reward residents who are separating their waste. 

 

A particular concern is disposal of electrical and electronic equipment, known as e-waste. Of about 
16.8 million televisions and computers that reached the end of their useful life in Australia in 2008 and 
2009, only about 10% were recycled. Most of the highly toxic e-waste still goes into landfills, 
threatening ground water and soil quality, and an unknown proportion is shipped overseas (legally and 
illegally), mainly to China, leading to major environmental problems in these importing countries. 
About thirty-seven million computers, seventeen million televisions, and fifty-six million mobile 

Urban Metabolism
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Network of public spaces
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Research 
question
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Research question

What is an effective spatial strategy to improve water 
management in Paraisópolis, by increasing quality of life 
and improving the quality of public space?



Graduation presentation - W.L. van der Velden

SPATIAL WATER MANAGEMENT IN PARAISÓPOLIS

24/53

Interventions
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Waste collection locations

0         50   100      200 meter

N

waste pick-up point in valley
waste pick-up point on slope
waste pick-up point on hill

Currently, waste is collected by 
truck throughout Paraisópolis. The 
collection locations are spread out, 
including in flood areas and on 
steep slopes.

Communal waste depot, devel-
oped by UN HABITAT

image: UNCHS/HABITAT; 1989
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Permeable pavement
Paved roads in Paraisópolis are 
made of concrete or asphalt. This 
doesn’t let water through, causing 
that all of the rain water has to be 
discharged, which contributes to 
flooding.

image: www.perviouspavement.org

0         50   100      200 meter

N

permiable road
permiable walkway



Graduation presentation - W.L. van der Velden 

SPATIAL WATER MANAGEMENT IN PARAISÓPOLIS

27/53

One-way streets
Already some streets in Paraisópo-
lis are one-way. This is because 
of the steep slopes at these loca-
tions. By expanding this system, 
more space is freed up for water 
and trees in the streets.

image: Google Streetview

0         50   100      200 meter

N

current one-way street
new one-way street
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Bio swales
Bio swales are ditches next to a 
road, which lets in rain water into 
the ground and filters it as well. 
The area allows for growing plants 
and trees.

image: Sustainable Water Management LLC

0         50   100      200 meter

N

bio swale
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Wadi
‘Wadi’ comes from the Arabic 
word for dry riverbed. It is an area 
that is design to function both 
when dry and when wet.

images: atelier GROENBLAUW
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wadi
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Trees
Trees hold on to water in their 
roots and leaves. In dry periods 
they give off water to the air, in 
wet periods they take up extra wa-
ter.

Copaiba Palm tree

0         50   100      200 meter

N

trees
trees in streets

Cambuci Ipê Amarelo

images: arvoresdesaopaulo.wordpress.com | 

Guardiãodocerrado (for Ipê Amarelo)
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Squares and parks
In Paraisópolis, for various 
reasons, new public spaces 
are needed, or can be used.

image: own image
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water storage
green made public

new square
new park

0         50   100      200 meter

N

water storage
green made public

new square
new park

1 area cleared for flood risk
2 broadest part of flood area
3 across the road form shopping centre
4 connection area
5 unused open space

6

1

5 4

2

1

9

3

8

5

11

7

6 area in middle of Paraisópolis, containing precarious housing
7 area in middle of block, containing precarious housing
8 area between road and public football field
9 open area, just outside Paraisópolis, in the middle of flood risk area
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Escalators
Steep slopes can form a barrier. 
Escalators help disclose isolated 
areas and can be part of routes 
connecting Paraisópolis to the 
surrounding neighbourhoods.

0         50   100      200 meter

N

escalators

image: www.ibtimes.com

Escalators in Medellín, Colombia
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Sewerage
About 25% of Paraisópolis currently 
has sewerage that is being treated. 
Where possible, sewerage is 
connected and expanded, but 
inside city block, stand-alone units 
provide the sewage management.

0         50   100      200 meter

N

stand-alone sewage systemexpansion of sewerageexisting sewerage with
 new connections
existing sewerage with
 new connections
expansion of sewerage
stand-alone sewage system

images: Google Streetview | www.dondereciclo.org.ar

Stand-alone sewerage systems from RTI InternationalCurrent sewerage ‘connection’

Towards sustainable sanitation in slum areas 

20 

The founder of Loowatt is Virginia Gardiner and at first she developed her ideas in a masters’ degree 
project and after that received founding from the InnovationRCA Incubator to start Loowatt Ltd in 
2009 (Partners in Development, 2010). A schematic picture of the system is presented in Figure 13. 

 

Figure 13 – How the Loowatt system would work (Loowatt Ltd, 2012) 

3.6.3 RTI International 
RTI International is involved in the Reinvent the Toilet Challenge by Bill and Melinda Gates 
foundation. RTI International are developing a sanitary solution that converts the human waste into 
three things; burnable fuel, stored energy and non-portable water. The system is using solar power 
and thermal energy together with a mechanical screw to separate the liquid out, and after that dry 
the solid waste in the process of converting it into combustion fuel. The liquid that was removed 
from the solid waste will then together with the urine, go through an electrochemical process. This 
water will after that process be disinfected and could be used for flushing or as fertilizer. The system 
is developed to not require a connection to water-, sewer- or energy system. A schematic picture can 
be viewed in Figure 14. (RTI International, 2011) 

 

Figure 14 – RTI International Toilet Design (RTI International, 2011) 
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Water barrels next to houses
Households can collect rain water 
in barrels. If done safely, it can be 
used for non-drinking purposes, 
like washing or for watering 
plants. ‘Sempre Sustentável’ has 
developed a good system.

0         50   100      200 meter

N

water barrel on/next to house

images: Sempre Sustentável

Outline of draft for basic 
technology ‘Minicisterna’Rain water inlet (from 

the roof)

Rain water filter 
(self-cleaning 

model)

Outlet of solid 
debris

Water
separator

temporal 
reservoir of the 
first heavy rain 

water

Rain-
water 

entering 
the Mini-
cisterna

Plug - for inspections, to check 
the water level and put  in organic 
chlorine bleach when needed.

Outlet with mosquito 
net (this output can be 
connected to another tank)

Excess rainwater overflow

small barrier - its function is to force the 
water flow to pass through the interior of 
Minicestema when it is full, then go to the 
exit, taking along the dirt that are on the 
surface of the water

End of the water separator 
with small hoe - regulates the 
amount of discharge of the 
first heavy rain water, or to 
dispose of light rainfall.

Turbulence 
reducer

Tap to use the water 
of the Minicisterna.
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Design
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image: own image

Design for Paraisópolis
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Valley park

Series of connected 
green public spaces

Connection to 
existing woods in 
southwest

Square in central 
area
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Valley

image: own image
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Valley, current situation

image: Google Earth
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Valley, impression

image: own image based upon Google Earth1
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Inner block, current situation
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Inner block, impression
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Inner block, current situation

image: Google Earth
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Inner block, impression

image: own image based upon Google Earth1
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Civil society
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Conclusion
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New public spaces for 
water and waste

Design based on reason 
and analysis
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How has the research question been answered?

What is an effective spatial strategy to improve water management in Paraisópolis, by increasing 
quality of life and improving the quality of public space?
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