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As relatively recent as green or sustainable
architecture is, this design philosophy has already
reached a tipping point. With approximately 40 years
of application to environmental design problems,
it is paradoxically becoming obsolete. The latest
environmental diagnoses carried out by different
non-governmental organizations have revealed the
strong environmental deterioration and have become
the basis for questioning what we consider green
design and for the formulation of new architectural
design currents that seek to overcome the design
parameters that sustainable design presupposes at
the moment.

This document is the result of research on the
environmental conditions in which Planet Earth
finds itself and how architectural design has tried
to find solutions to combat climate change and
other ecological challenges, for the formulation of
an eco-productive urban facility, which in turn aims
to contribute knowledge to the design currents
that improve the concept of sustainable design. For
this purpose are done a review of the conditions of
the environment at a global level, a review of the
concepts that have been proposed by architecture for
sustainable development, an exposition of the concept
of eco-productivity developed by the Colombian
architect Andrés Ibanez and a second diagnosis that
shows the main environmental problems in Bogota to
trigger the formulation of the project.

The proposed project is a Research Center
of Wetlands, which is one of the most important
ecosystems in the region where Bogota is located, in
Colombia.

Problem

Sustainable orgreenarchitecture, since its conception
has focused on mitigating and reducing the negative
impacts of buildings on the environment in which
they are placed. However, the most recent studies of
environmental diagnosis of planet Earth show that
currently the consumption of resources by human
beings exceeds the global biocapacity. This means
that the human being finishes the annual ecological
productivity of the planet before the year comes to its
end, affecting other forms of life, the resilience of the
environment, the living conditions of human beings,
among many other emergencies.

Even a biodiverse country like Colombia is not
exempt from the problem, as a study on resource
consumption revealed that if everyone consumed the
way Colombia does, by 2021 Overshoot Day would
be November 2 (Earth Overshoot Day Organization,
2021).

If planet Earth is no longer capable of supporting
human consumption and pollution, the current
philosophy of sustainable design paradoxically it's not
enough considering today’s ecological needs. What
is the use of minimizing negative impacts on the
environment when constructing a building if we are at
a time in history where human beings have an annual
debt with the planet that is progressively increasing?



General aim:

The principal aim of the thesis is to design an
eco-productive project through the exploration of
spatial and technological strategies to promote the
environmental restoration of the sector surrounding
the wetland of “Techo”.

Specific aims:

- Achieve a quantifiable improvement of environmental
conditions in the area surrounding the wetland of
“Techo”, through the generation of ecosystem services
from architecture.

- Apply innovative environmental strategies through
technological and spatial design to improve the
quality of life in the area.

- Ensure the production of social capital through
the development of a collective facility that in turn
restores environmental conditions.

- Design a building that allows the creation of habitat
for different forms of life, reincorporates diverse
species to the urban environment and promotes their
relationship with human beings.

Methodology

1. Research on the current environmental state
of Planet Earth and the urgency for applying eco-
productivity to architectural design.

2. ldentification and analysis of the local problem,
along with a conceptual framework and a research on
referents of sustainable architectural projects.

3. Characterization of the project’s site to recognize
problematics and opportunities.

4. Proposal of an Urban and Architectural Eco-
productive project, followed by an evaluation of its
environmental performance.

"
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General problem
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[A global concern]

From Green design to Eco-productive design

In contemporary architecture, sustainability has
become one of the most sought-after and popular
design trends, achieving advances in the efficiency
of building performance. However, this design
philosophy is paradoxically becoming outdated with
only a few decades of application.

Since the middle of the 18th century, the Industrial
Revolution has accelerated the transformation
of many areas in an abrupt manner; from some
perspectives it did so in a positive way, however, the
development process it unleashed produced strong
environmental impacts. Some of the most striking
consequences have been the loss of more than 85%
of Earth’s area of wetlands and the alteration of 75%
of ice-free land surface (WWF, 2020, p.12). Decades
later, there was great concern about the decisions
that were being made regarding the most important
ecological problems, which led to the need to propose
a new development model for humanity in order to
avoid worsening the conditions of planet Earth.

In 1983 the United Nations (UNJ created the World
Commission on Environment and Development (WCED)
to focus studies and answer to different concerns
related to globalized economic growth and the
environmental impacts of human actions. The former
Norwegian Prime Minister Gro Harlem Brundtland
was the main director of the commission, which later
in the year 1987 would publish the report titled Our
Common Future. On this document was stated for the
first time the definition of sustainable development
and became a milestone for the further studies and
theories of development (Gomez, 2013, p. 91).

1 98 Our Common Future

report stated:
Sustainable development
Is development that meets the

needs of the present without
compromising the ability of
future generations to meet
their own needs. yy
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- “The Limits of Growth” Report
By The Club of Rome

- Earth Summit in Stockholm
By The United Nations

The result was the Stockholm
Declaration

- World Commission on Environment
and Development (WCED] creation
By the United Nations

- “Our Common Future” Report

By the WCED

States for the first time the definition of
sustainable development

- Earth Summit in Rio de Janeiro

By the United Nations

The result was the Rio Declaration and
the Agenda 21

- Kyoto Protocol

International treaty

It set binding targets for 44 industria-
lized countries committing them to
reduce greenhouse gas emissions of at
least 5.2% over the 2008-2012 period.

- Stockholm Convention

Global treaty

Done to protect human health and the
environment from persistent organic
pollutants [POPs)

- IPCC Fourth Assessment Report
By the United Nations

Established the correlation between
CO02 concentration in the atmosphere
and climate change

- COP21 in Paris Conference on
Climate change

By the United Nations

The result was the Paris Agreement
that aims to limit the global warming to
well bellow 2°C

- COP26 in Glassgow Conference on
Climate change

By the United Nations

The result was The Glasgow Climate
Pact that aims to accelerate actions for
the mitigation, adaptation, finance &
collaboration between governments.



Sometime later, when sustainability was applied to
architectural know-how, green design and sustainable
design currents emerged. These design currents have
focused mainly on seeking design alternatives to
reduce and mitigate the negative impacts of buildings
on the environment.

Accordingto Cole (2012), green design is a term that
emphasizes the environmental performance of those
buildings that have better ecological performance
than traditional buildings. In that sense, the author
raises the fundamental premises of green buildings,
which are:

1. Reduces damage to natural or sensitive
spaces.
2.Reducestheneedfornewinfrastructure.
3. Reduces impacts on natural and
ecological elements of a site during
construction.

4. Reduces potential environmental
damage from potential emissions and
leakage.

5. Reduces contribution to global
environmental damage.

6. Reduces resource use - energy, water
and materials.

7. Minimizes discomfort of building users.
8. Minimizes harmful and irritating
substances inside the building. (p. 40)

These premises are also applicable to sustainable
designs, which are buildings that seek to comply
with design parameters and rules that evaluate the
environmental performance of a building. However,
the quest to obtain certifications that accredit the
environmental performance of a building has often
led to projects seeking to comply with efficiency
and natural resource savings from different isolated
items, not really an integrated approach that allows
the project to be completely environmentally friendly
(Cole, 2012, p. 41).

However, despite these efforts and advances,
sustainability in architecture has reached a breaking
point. The most extensive and experienced non-
governmental  organization in  environmental
conservation, The World Wildlife Fund International
(WWF]), through its Living Planet Report documents
in its 2010, 2016 and 2021 editions has evidenced the
alarming situation of deterioration of planet Earth.

lllus. 1. Wildfire in Greece, 2021.

2020 The World Wildlife
Fund Int. [WWF):
bk

Since 1970, our Ecological
Footprint has exceeded the
Earth’s rate of regeneration.

This overshoot erodes the
planet’s health and, with It

humanity’s prospects. (p. 5¢) -
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In the 2010 environmental assessment, Living
Planet Report 2010: Biodiversity, biocapacity and
development, studies showed the increase in demand
on natural resources from 1961 to 2007. The results
were that the human ecological footprint had more
than doubled, exceeding the Earth’s biocapacity to
support such demand. Biocapacity refers to the total
biologically productive land and water areas within
the boundaries of a territory, and how productive they
are. The graph shows that in 2007, approximately 1.5
planets like the Earth were needed to supply the
resource consumption of human beings.

The studies also emphasized the main threats to
biodiversity in the world, being these:

1. Habitat alteration and loss: Mainly due
to land transformation for agriculture,

industry or urbanization. Negatively
affecting water systems and the
permeability and water infiltration

capacity of the land.

2. Overexploitation of species: Mainly the
breeding of animals and some plants for
mass reproduction for consumption.

3. Pollution: Directly caused by the excess
of pesticides in agriculture and by waste
from urban environments.

4. Climate change: Due to high levels of
greenhouse gases in the atmosphere as
a result of deforestation and industrial
processes.

5. Invasive species: The insertion of
foreign species in an inadvertent and
uncontrolled manner, affecting native
species and turning them into predators
and competitors. (p. 12)

Three of the five most important threats are
related to the built urban environment and are
gradually contributing to the fact that the planet does
not have the capacity to renew the resources that
are threatened. One of the most important issues is
the amount of carbon that has been generated since
1961. According to WWF (2016) there is a strong
relationship between the increase in the amount of
carbon dioxide (CO2J in the atmosphere and the great
loss of tropical forest areas, finding that by the year
2000 approximately 27% of the amount of forest had
been lost with respect to what it was in the year 1750
(see illustrations 3 and 4).

% of loss since 1700 Number of planets
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In the 2016 WWF study, Living Planet Report
2016: Risk and resilience in a new era, there were
overwhelming results regarding the great loss of
animals by species. One of the data that draws
attention is how the population of species belonging
to tropical forests has decreased by 41% since 1970.

One of the main causes of this phenomenon is
the abrupt loss of habitat and the degradation of
ecosystems, largely due to unsustainable agriculture
and growth of urbanized areas. In this report, a study
was conducted on the amount of forest area lost
since 1990, which resulted in a figure of 239 million
hectares of natural forests, where the development of
cities has been one of the main reasons (WWF, 2016).

Human consumption by year 2020 exceeded by
56% the Earth's regenerative biocapacity (WWF, 2020).
This leads to talk about the “Overshoot Day”, which
Is the moment in the year when humanity exceeds
the regenerative capacity of the planet and begins
to consume more of what nature can provide for the
support of all living beings (WWF, 2016).

For the year 2021, the Overshoot Day was the 29th
of July. This means that from that moment on, the
human being is indebted to the environment for all
the resources consumed during the following five
months. In order to start solving this problem there
have been some efforts to allow future generations to
enjoy a sufficient amount of resources to meet their
needs, but it has not been enough. This “charge date”
for natural resources with each passing year moves
closer to the month of June (Earth Overshoot Day
Organization, 2021).

July 29th

Global Overshoot Day . 4 lllus. 5.
o o .

January 2021 December

November 2nd
Overshoot Day Colombia ~
=

January 2021 December

Illus. 5.

NUMBER OF PLANETS NEEDED = 1 -7

Illus. 6.

The situation is that alarming that even a
biodiverse country and with such a great amount of
natural resources like Colombia is not exempt from
the problem, as a study on resource consumption
revealedthatif everyone consumedthe way Colombia
does, by 2021 Overshoot Day would be November 2nd
(Earth Overshoot Day Organization, 2021).

By the time the overshoot is in June, humanity will
be 50% in debt each year. Having this data, pitifully
the good intentions of sustainable design for saving
resources seems not to be enough. As we saw with
Cole (2012), sustainable design has focused just on
finding alternatives to reduce the negative impacts
when implementing an architectural project.

These efforts have undoubtedly achieved
technological advances to improve efficiency and
natural resource savings in architectural projects. It
has even been achieved that buildings are completely
energy self-sufficient, so that the management of
resources is cyclical. This means that the building
itself produces all the energy resources it consumes,
without the need for external support to the project,
as will be seen later in the case studies.

17
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The only way to recover a debt is with a positive
balance. This is one of the premises of the theory of
Colombian architect Andrés Ibanez. Given that what is
needednowisanenvironmentallypositivedevelopment
to recover the debt, the strategy through architecture
can no longer be the search for making the negative
impact less serious. Thus Eco-productivity becomes a
viable alternative to overcome the parameters of green
design. This design philosophy proposes the capacity
of architecture to generate ecosystem services in an
integral way and that allows the implementation of an
architectural project to finally be a positive impact for
the environment, and not a “less bad” impact (Ibanez,
2017).

Taking again as a reference the Living Planet Report
(WWF) of 2016, the Earth is capable of generating
provisioning, regulating, supporting and cultural
ecosystem services [see illustration 7). These services
are what allow all living creatures to subsist. These
services are the basis for the search for the positive
impact of architecture, to the extent that it is capable
of generating environmental value (Ibanez, 2017).

Then Eco-productive architecture is that which
is capable of generating ecosystem services of four
types. Thus, a building could contribute to CO2 capture,
oxygen production, increase the permeability and
infiltration of water into the soil, increase biodiversity,
clean water, cool the environment, promote food
production, etc. (Ibdfez, 2017).

However, this approach does not mean that all
green design strategies should be discarded or that
they are not positive. On the contrary, they are a
technological starting point for further refinement to
ensure that a built environment generates ecosystem
services.

For an evaluation that demonstrates that an
architectural project is eco-productive, it becomes
necessary to make a comparison between the
quantity and quality of ecosystem services generated
by the property (or place of implantation) prior to
the realization of the building, in contrast to the
quantity of services after it has been implanted. As a
result, in order to be eco-productive, the quantity of
environmental services produced by the architectural
project must be greater (Ibénez, 2018).

In conclusion, the environmental conditions of
planet Earth show that design strategies that aim
to reduce the negative impacts of architecture
are no longer sufficient. This is why it is of great
importance to seek that architecture can generate
ecosystem services and make a positive impact on
the environment, in order to reverse the alarming
conditions of the Earth.

> T & @

llus. 7. Ecosystem services, WWF.

2 0 1 Raymond J. Cole
stated:
ki

While the technical strategies of green
design will remain valid, the intention

and language of regenerative design
and development particularly for the

partnering and coexistence of human
and natural systems, offers considerable

potency for a broadly-based

environmental approach. (p.48)
"
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20 1 Andrés Ibanez
stated:
bk

The next generation of green
architecture will not only reduce
negative impacts and burdens on the

environment, but will also produce
social and environmental
valuein our cities by generating
eco-services. vy
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“Architectural design philosophy that elaborates urban elements
that have the capacity to generate ecosystem services, create
environmental value and thus have a positive impact on the
environment” (Ibanez, 2018).

“Strategically planned network of high quality natural and semi-
natural areas with other environmental elements, designed and
managed to provide a wide range of ecosystem services and
protect the biodiversity of both rural and urban settlements.”
(European Commission, 2014]).

‘It is the practice of building spaces with living plant material
instead of using conventional inert materials. In other words, the
technological application of natural principles and materials to
architectural design.” (Ibafez, 2011).

‘It is the science that studies the principles present in nature for
the solution of technological problems, through the realization of
a functional and formal abstraction of a system.” (Benyus, 1997).

“The totality of potential or actt
possession of a durable networ
relations of mutual knowledg:
another way, it is the totality of |
agroup” (Bourdieu, 2000, p. 14

“All those structural and non-co
individuals that make it possible tc
necessary to solve the proble
different areas: labor, residential,
etc.” (Mayorga, 2012, p.23)

“All those structural and non-co
individuals that make it possible
(organizationally and temporally
sufficient resources to achieve th
cultural, educational or recreatiol

“All those structural and not circt
individuals that allow for the forg
respect for social differences an
citizens, as a basis for acquiring :
effective practice.” (Mayorga, 201

“An individual's perception of his or her place in existence, |
she lives and in relation to his or her expectations, norms ai
complex way by the subject’s physical health, psychological
or her relationship with the essential elements of his or he



lal resources associated with the
k of more or less institutionalized
> and recognition. Expressed in
resources based on belonging to
3).

njunctural relationships with other
) acquire the skills and information
ms of daily life development in
educational, cultural, recreational,

njunctural relationships with other
 to create stable interest groups
/), with the capacity to mobilize
eir goals, be they of a neighborhood,
ral nature.” (Mayorga, 2012, p.23]

imstantial relations with other

ing of values around equality,

d, therefore, rights and duties as
ttitudes around democracy and its
), p.24])

“Spaces and buildings for public or private use, whose function is
to offer services to meet and satisfy the needs for the provision
of social services [mainly educational, recreational, cultural,
administrative, supply, security and health services).” (Mayorga,
2012, p.24)

“Social elements, which are constituted as referents of the
daily life of spatially and temporally determined individuals
and as spaces for the production of social capital, due to the
interactions that take place within them.” (Mayorga, 2012, p.24)

“Urban facilities are spaces that fulfill a double function since,
in addition to providing essential services, they contribute to the
construction and strengthening of collective life.” (Franco et al,
2012, p.12)

“Facilities have a direct influence on the consolidation of the
right to the city, to the extent that they are distributed equitably
throughout the territory (...}, and that they provide the services for
which they were created with quality and responsibility through
the construction of buildings that allow and promote it.” (Franco
etal, 2012, p.19)

n the context of the culture and value system in which he or
nd concerns. It is a very broad concept that is influenced in a

state, level of independence, social relations, as
~environment.” (World Health Organization, 1996).

well as his
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Singapore.
Wilkinson Eyre Arch., Grant Associates

2010
Completed
e
| TN 4
| '
\*
4 XS
IOl
us. 9.

- The whole masterplan created sustainable water
cycles.

- The creation of the "SuperTrees” provides several
environmental functions, such as water harvesting,
solar energy harvesting, supporting biodiversity, etc.
- Achieved a holistic approach thanks to the different
environmental strategies that were mixed.

Is a nature park of 101 hectareas located in the heart
of Singapore. The gardens hold the world’s largest
glass greenhouse, which is called the Flower Dome.
The park is an icon of the city's transformation on the
search of evolving from a “Garden City” into a “City in
a Garden”.

OpELST
AN ...

- Created one of the most important landmarks,
enhancing people’s appropriation.

- Strengthened the horticulture and biodiversity
appreciation in the society.

- Promotedthe development of sustainable technology
and environmental knowledge.




Shangai, China.
Heatherwick Studio

Itis a multi-use complex near to Shangai’s art district,
including offices, shops, cafes, everyday stores, new
public spaces and promenades. The main idea was to

2021 consider the human scale in the building’s volumetric
Completed design and to advantage of the large number of
columns that the project needed by planting on them.
o,
0, o
T, 0
[
9% H
/ /////
Hus. 11.

- Large increasement of biodiversity on the site, by
the creation of a tree covered built mountain.

- Considerable environmental cooling on the site and
the surroundings.

- Considerable oxigen production and carbon dioxide
capture.

- Creation of a landmark that mixes different types of
activities such as commerce and arts with nature.

- A human scale approach that let people interact
easily witht the large building that was requested.
Harmonious integration with the context, giving
space for street art present in the surroundings and
enhancing the park’s nature.
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Bogota, Colombia. Is the main infrastructure of a plan for protecting

DARP and valuing some of the most threatened ecosystems

in the Colombian territory. The project is part of the

Botanical Garden’'s main path so it was very important

Completed to consider its strong educational and vocational
outreach.

2021

lus. 13.

- Achieved the conservation of the surrounding nature - Created a significant landmark in one of the city’s
and promotes conservation and recreation of different  most important natural space.

ecosystems in its interior. - Promotes the valuation of the national ecosystems
- Achieved a fully natural ventilation system, that and raises awareness on their importance.
doesn’t require any mechanical support. - Promotes and supports educational programs and

environmental research.

Mus, 4.



Medellin, Colombia.
AE +V Arquitectos
2012
Completed

llus. 15.

- Reduced energy costs by 34% thanks to efficient
ventilation and lighting systems.
- Stands out for not creating light pollution and cooling

its urban context.

- Reused close to 90% of its landfill waste during

construction

Is a center for innovation and business, were the city
finds spaces that can promote entrepreneurship and
foster technological and business development. It is
a public initiative of the city’'s mayor’s office, which
was committed to improving technological innovation
accessible to everyone.

- Enhanced the technological education and
development in the business and entrepreneurship
fields.

- Created spaces for startups accessible to everyone.
- Became an important landmark accepted by the
people in the immediate context.

27



Medellin, Colombia.
Castro Arquitectos
2015
Completed

Ilus. 17.

Illus. 18.-

Is a building located in a university that promotes
the research on new cements and concrete with
better qualities, and supports the technological and
sustainable development of concrete industry. It
offers laboratories and office spaces for researchers,
students and proffessors on the field.

- Achieved a 44% reduction in energy consumption in
the building

- 45% of the roof area is vegetated, which reduces the
heat island effect and promotes biodiversity.

- Environmental strategies reduced the building'’s
water consumption by 72%.

- Enhances the collaboration between a private
company and the academy researchers, making the
two fields to get in touch.

- Supports the development of research activities and
promotes the knowledge development on sustainable
practices.




Angers, France.
Vincent Callebaut Architectures

2018

Competition project

Ilus. 19.

It is a mixed use building designed for a competition
in the heart of the city. The project includes 50
experimental apartments, a hotel residence, a bar,
a concert hall, and a restaurant. Its ambition was
to create a biophilic focused smart building that
combines plants and advanced renewable energies.

- It is a Low-Carbon project aiming for energy
autonomy.

- It implements the water cycle through rain curtains
and a filtering lagoon.

- It uses recycled and recyclable bio-based materials
for a zero-waste circular economy

- Includes horticulture in a residential building.

- Innovation in the sustainable architecture field,
empowering the importance of biodiversity and
biophilic design.

Proposal of future relations between residential
activities and urban agriculture.

29
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(A local concern)

A focus on Latin America’s situation

Latin America is a region that is home to a large part
of the world’s natural resources, as it has some of
the most biodiverse countries on the planet. Within
its territory lies 22% of the planet’s fresh water, 21%
of the terrestrial ecoregions, 16% of the marine water
resources and an immense amount of endemic animal
and plant species (CEPAL, 2015). Unfortunately, the
most recent studies of its environmental conditions
show that the immense natural wealth is at serious
risk.

In the last decades, urban areas in Latin America
have shown an accelerated growth where the number
of people living in cities has almost doubled. In 1950,
the percentage of the population living in cities was
41%, and by 2015 this percentage had increased
up to 80%. This has brought about an enormous
improvement in social and economic conditions in the
region, but neverthelessithasalsorepresentedalarge
number of negative consequences on environmental
conditions (CEPAL, 2015).

Some of the consequences on the environment
have been changes in precipitation and temperature.
Annual precipitation hasincreasedinthe southeastern
part of South America and decreased in Central
America, and temperature in the region increased by
0.7 to 1°C since the mid-1970s. Associated with this
temperature change was the loss of 20% to 50% of
glacier area due to melting, especially in Bolivia,
Chile, Colombia, Ecuador, Peru and Venezuela
(CEPAL, 2015).

On the other hand, the Living Planet Report (WWF)
of 2020 found a 94% decline in the Living Planet Index
(LPI) for Latin America and the Caribbean, which is an
indicator developed by WWF to monitor the population
trends of species in the world. This tool is important
for measuring the overall health of ecosystems, and
Latin America showed the most impressive decline
compared tootherregions. The average rate of species
population decline in the region has been due to the
transformation of grasslands, savannas, forests and
wetlands, overexploitation of species, climate change
and the introduction of non-native species (WWF, 2020,
p.22).

The measurements developed by the Global
Footprint Network (2021) and published through their
initiative National Footprint and Biocapacity Accounts

(NFAs], show the total biocapacity per person available
in each country (in gha) and subtract the ecological
footprint per person (in ghal in the respective countries
to determine whether the nation is in a ‘deficit’ or
‘reserve’ ecological condition. In the case of Latin
America and the Caribbean several countries present
deficit compared to their ecological footprint such
as Mexico (-1.5 ghal, El Salvador (-1.4 gha), Dominican
Republic [-1.2 gha] Costa Rica (-1.1 gha), Cuba [-1.0
ghal, Chile (-0.9 ghal, Guatemala (-0.8 gha), among
others. Nevertheless this doesn’t mean the other
countries in the region have a sustainable footprint,
in fact, the ecological footprint per person could be
significantly greater but if the total biocapacity in the
country is higher enough to compensate it could be
shown as a reserve. This is the case of countries like
Brazil where the ecological footprint is 2.8 gha/person,
which for example is greater than the one in Cuba of
1.8 gha/person.

Despite the environmental problems mentioned
above, if we look at the Latin American and Caribbean
region in comparison with other regions of the world,
it could be said that it has contributed less to climate
change throughout history. However, it is considered
one of the regions particularly vulnerable to its
effects. This asymmetry is due to its socioeconomic
and demographic condition, and its geographic and
climatic position (ECLAC, 2015). This means that
the urgency of seeking solutions to environmental
problems in the region is evident.

Wetlands
International:

2020

Already, more than 40% of
forests in Latin America
and the Caribbean have been

completely deforested or

degraded.
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According to the Earth Overshoot Day
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General Colombia’s situation

In spite of Colombia’s great biodiversity and ecological
wealth, natural resources and the country’'s overall
biocapacity are in threat as recent studies show.
The nation’s ecological footprint is a consequence
of an accelerated growth of cities and due to their
high density there is now a great environmental
deterioration in the country's largest urban centers.
The ecological conditions of the most developed
urban centers are not the best and represent a risk to
the health of their inhabitants.

According to the NFAs developed by the Global
Footprint Network (2021) the biocapacity of the whole
country has decreased drastically since the early 60s
due to the ecological footprint per person, dropping
from offering near 10.6 to 3.6 gha/person by 2017.
The high density of the four largest cities in the country
(which hold 30% of the total country’s population) and
the unsustainable urban development dynamics have
led to consumption of a large part of the country’s
biocapacity. The NFAs also show that according to the
ecological footprint of the country, if everyone would
consume the way Colombia does we would need
1.2 Earths for supplying enough resources (Global
Footprint Network, 2021).

Studies and reports of the Secretaria Distrital
de Ambiente (SDA) show that for the year 2017 the
most polluted cities in the country were Medellin
and Bogota. These studies are focused mainly on
diagnosing the quality of air that is breathed in
the cities, since for several years, the amount of
particulate matter in the atmosphere that citizens
breathe has been monitored by the municipalities
(Diario Semana, 2016).

Colombia’s Ecological footprint vs. Biocapacity
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Number of Earths

Q Medellin

Q Bogots

Republic of Colombia

- 75% of individuals live in cities
- 30% of population in the 4 largest cities

Biodiversity:

- One of the 17 megadiverse countries in the
world

- Hosts the 10% of Earth’s whole biodiversity
- Country with the world’s greatest birds
biodiversity

Number of Earths needed if every
country had Colombia’s same footprint
15 e et e e e e e e e e e

1.25

0.75

Ecological Footprint — Biocapacity
Reserve Deficit

lus. 22.



lllus. 23.-Nevado del Ruiz.

Illus. 24. Cerros de Maveeure.
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Observing Bogota D.C.’s conditions

The SDA within its environmental health studies
has determined the rates of cases attended in room
corresponding to Acute Respiratory Disease for the
city of Bogota. There is evidence of a large increase
in cases of patients ill with this condition compared to
2007 (SDA, 2017). For the year 2017 in Bogota, around
47,000 people were treated for acute respiratory
disease, which raises alarms about the environmental
conditions experienced in the capital (see illustration
26).

Another result of the SDA studies is the morbidity
due to acute respiratory diseases in children under 5
years of age in Bogota, with a worrying increase since
2009 (SDA, 2017). The count for 2017 reached a total
of 584,864 of morbidity in children for these diseases
caused largely by particulate materials emitted by
automobiles (see illustration 27).

Within the contamination reports, it is alarming
how the national contamination diagnosis always
refers to contamination in two specific localities of
the country’s capital. These are the localities called
Kennedy and Fontibdn, located in the west of Bogota.

The SDA conducted a monitoring in 2010 of the
levels of particulate matter in different areas of
the city. The city was divided into northern zone,
northwestern zone, central zone, southern zone, and
southwestern zone (where Kennedy and Fontibon are
located). The annual amount of PM10 was found to be
75.6 micrograms per cubic meterin the southwestern
zone, being the most affected zone in Bogota (Diario
El Espectador, 2011).

Cases attended in room corresponding
to Acute Respiratory Disease
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Bogota D.C.

Population:

- Urban area: 7'743.955 people
- Metropolitan area: 10'331.626 people

Wetlands:

- Recognized wetlands: 15

- Unrecognized wetlands: 24

- Wetlands in schools & universities: 9
- Wetlands in parks: 10

- Wetlands in country clubs: 11

Morbidity due to acute respiratory disea-
ses in children under 5 years old
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The Institute of Hydrology, Meteorology and
Environmental Studies (IDEAM), in studies and reports
conducted between 2011 and 2015, revealed that the
locality of Kennedy is the most polluted place in all
of Colombia (Pulzo virtual newspaper, 2016). This
was diagnosed according to the study through the
Air Quality Index that measures in real time the air
quality, taking into account the amount of particulate
matter that can enter the respiratory tract. This
deterioration in air quality, which is also accompanied
by an enormous amount of solid waste in the public
space, is due to the concentration of industry and
heavy traffic in this locality.

The concentration of particulate matter in the
air in the city for 2016 achieved its lowest point
since 1998 (SDA, 2017; see illustration 28). However,
despite achieving an annual average of lower PM10
it still represents a deterioration and a risk for the
inhabitants of the sector. According to the World
Health Organization (WHO), air pollution increases the
risk of respiratory diseases such as pneumonia and
lung cancer, and cardiovascular diseases.

Air quality is not only affected by the high industrial
activity in the sector, but also by the number of trees
per inhabitant in the sector. This is an indicator
that shows the impact on the quality of life of the
inhabitants, since trees are the living beings that
contribute the most to the capture of CO2 and harmful
particulate materials, and have a great contribution to
the cooling of the environment through the process of
evapotranspiration. The latter process is the amount
of water that returns to the atmosphere as a result of
evaporation and transpiration of plants.

In the locality of Kennedy the number of trees
per inhabitant from 2007 to 2017 has not exceeded
the figure of 0.107 trees/person (SDA, 2017; see
illustration 29).

On the other hand, studies by the SDA show that
because there is such an important commercial and
industrial activity in Kennedy, it also has the highest
visual pollution indexes, accompanied by localities
such as Suba, Ciudad Bolivar and Engativa. This
Is a result of the high population densities of these
localities and the large presence of stratum three,
which is the population sector that generates the
highest visual pollution (Kien Y Ke virtual newspaper,
2013).
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3 ‘PM-fISO Concentration

City’s scale

City’s scale

[llus. 31.

[llus. 33.

Further insight into Kennedy’s problem

Seen from an architectural perspective, it is
evident that most of the environmental problems
in Kennedy are caused by the concentration of the
industrial sector in the urban structure. Industry in
the city of Bogota has repercussions on the urban
space and consequently on the environmental
qualities of the surroundings. The effects on public
space include large amounts of solid waste in
the public space, air pollution, and heavy traffic,
etc. When these types of buildings are not well
developed, they bring with them problems that are
expressed in the environmental pollution indexes
explained previously and negatively affect the
quality of life of citizens.

Inaddition tothe industrial sector that negatively
affects environmental conditions, there is also
a problem corresponding to the amount of solid
waste in public spaces and the contamination
of wetlands belonging to the locality. One of the
main culprits of this condition is the Corporacion
de Abastos de Bogota S.A. (Corabastos], which is
located in the sector adjacent to the "Monumento
a las banderas”, in Kennedy.

Corabastos is the most important wholesale
center in Bogotad and is located within the urban
structure in a sector that is mixed between industry
and housing, as is a large part of the locality. The
presence of an urban event of this magnitude has
generated an impact on public space and mobility
infrastructure in the surrounding sector, which
has deteriorated over time the quality of life of the
inhabitants. Currently, the central supply center
wastes around 4.5 tons of food every day, which
end up in the public space of the surrounding
neighborhoods and the La Vaca wetland (Diario El
Espectador, 2016).

The deficient management of Corabastos” waste
has brought repercussions in the contamination of
public space and of one of the main elements of the
main ecological structure, as is the neighboring
wetland. It has deteriorated the spatial conditions
of the Maria Paz neighborhood, decreasing the
amount of effective public space, generating bad
odors, affecting the mobility infrastructure and
generating garbage in public areas (Rojas et al.,
2017, p. 132). This phenomenon is also a product
of the relationship that the central supply center
has with the surrounding neighborhoods, since
the spatial relationship consists on a wall of
approximately 10 meters high, without any type of
landscaping or urbanistic treatment.



Iltus.-36. Corabast

{

1l
Y1

=

8 i |

Waste from the central supply centeris collected
by people who take advantage of it to sell it in the
streets of the Maria Paz neighborhood, reducing
the perception of effective public space, which is
already insufficient being 0.45 m2/person (Rojas
etal.,, 2017, p. 132). Among the main consequences
of the second life given to food on the outskirts of
Corabastos are the following:

1. Commercial irruption that occupies
public space and increases the deficit
of public space.

2. Environmental contamination and
detriment of spatial quality.

3. Increased insecurity in the sector
and alienation of the child population.
4. Interruption of the bicycle routes,
the road and pedestrian circulation.
5. Detriment of the commercial
dynamics of the sector and attraction
of homelessness.

In addition to the socialand urban repercussions
of the problem, it has also had negative
consequences on one of the mostimportant natural
spaces in the main ecological structure; the La
Vaca wetland in the northern sector. This wetland
is adjacent to the southern side of Corabastos.
Throughout history it has suffered from illegal
urbanization that has affected the environmental
conditions and the extension of the wetland.

lllus. 37. Maria Paz neighborhood.
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In Kennedy there is a concentration of
wetlands, strongly affected by contamination and
encroachment of the wetlands. These are the
“Humedal de la Vaca” northern sector, "Humedal
de la Vaca” southern sector, "Humedal El Burro”
and "Humedal de Techo”. These natural areas are
of great biological, social and cultural importance.
According to Fundacién Humedales de Bogota (2011)
the most important services they provide are the
following:

1. Regulation of the water cycle: They
prevent flooding, retain sediments and
nutrients, contribute to the discharge
and recharge of aquifers, and function
as water reservoirs.

2. Improvement of air quality: They
are CO2 sinks, retain dust, regulate
temperature, generate microclimates,
produce oxygen.

3. Biophysical conservation areas of the
region: Refuge of endemic biodiversity,
essential habitat for various resident
and migratory species.

4. Pedagogical spaces: They invite
contemplation, reflection and calm;
they are living classrooms for learning,
passive recreation areas, generators
of knowledge and research.

2 0 2 2 Wetlands
International:
ké

Wetlands cover a small
percentage of the earth’s surface,
yet they are essential systems
~ they are the arteries and
veins of the landscape. .
They are rich in nature and vital

to human life.
L}

llus. 39. Wetland “El Burro”.



One of the wetlands in the most critical
situations according to the Fundaciéon Humedales
de Bogots (2011) is the one called "Humedal de
Techo™. Due to the uncontrolled urban development
of the city in the 80s and 90s, this wetland suffered
great damage. The most important damage was
the illegal settlement of the “Lagos de Castilla”
neighborhood within the buffer zone, that started
in the year 1994.

In addition to this, the strong urbanization
process around the wetland has pressured its
reduction in area, which has led to the loss of its
ecosystemic potential. According to SDA studies, of
the legally recognized wetlands, the Techo wetland
is currently the one with the lowest habitat supply
and the least potential for rehabilitation due to its
critical condition. However, despite its condition, it
is the one with the greatest biotic potential thanks
to its diversity of vegetation cover and species
(SDA, 2008]).

On the other hand, within the action plan of the
locality of Kennedy for the years 2017 - 2020, in
the section of the “Transversal axis: Environmental
sustainability based on energy efficiency” there
were specific actions for the improvement of
environmental conditions in the sector. Only
three are named; plant and/or intervene 1,000
trees, intervene 2 hectares of public space with
renaturalization and/or ecourbanism actions, and
intervene 8,000 square meters of public space with
gardening, green walls and/or landscaping actions
(Alcaldia Mayor de Bogota, 2017, p. 2).

As can be seen, Kennedy's environmental plan
focuses mainly on improving the number of trees
per person in the locality and the intervention
of public space to renaturalize it. These are
completely necessary measures in the sector,
however, considering nowadays environmental
emergencies these actions are not sufficient to
reverse the current environmental conditions.

llus. 41. Legal are

06 Eje transversal Sostenibilidad ambiental basada en la eficiencia energética

38 Recuperacion y manejo de la Estructura Ecolégica Principal

1361 Sostenibilidad ambiental basada en la eficiencia energética

1 Sembrar Y/O Intervenir 1000 Arboles Para Mejorar Las Condiciones Ambientales
Locales

2Intervenir 2 Hectareas De Espacio Publico Con Acciones De Renaturalizacion Y/O
Ecourbanismo

3 Intervenir 8000 M2 De Espacio Publico Con Acciones De Jardineria, Muros Verdes
Y/O Paisajismo

Illus. 40. Environmental action plan by the municipality.

a of the Wetland of Techo.

Secreatria Distrital
de Ambiente:

hé
The wetlands with the lowest
current habitat supply are
Techo and La Vaca, which have
undergone Infill and drainage
subdivision in the last years.
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The Secretaria Distrital de Ambiente (SDA)
presented in 2008 a protocol for the ecological
rehabilitation of wetlands in urban centers, with
valuable information on these ecosystems. It contains
a detailed study of the general characteristics, their
current status, strategies for their rehabilitation,
recovery experiences in Bogotd, and areas of interest
for research.

This last chapter makes explicit the existing
information gaps in the research of wetlands in
Bogota, in areas of knowledge such as limnology,
water dynamics, vegetation and soil ecology, and
strategies for the conservation of vegetation and
fauna (SDA, 2008). This makes evident the need to
implementa project that strengthens the development
of knowledge about these ecosystems.

The latest Land Management Plan (abbreviated in
Spanish as PQOT] for the city was launched in 2021
and targets a transformation of the city between 2022
and 2035. According to the Alcaldia Mayor de Bogoté
(2021) the "POT" aims to guide urban development
in order to green the city, giving special importance
to the ecological structure as the city’'s main territory
planner. The main long-term objectives are:

1. To protect the main ecological structure
and Bogotad’s landscapes and generate
the conditions for a more harmonious
and sustainable relationship of the city
with its rural environment.

2. To increase the resilience of the
territory in the face of disasters and
those derived from climate variability and
climate change.

3. Improve the urban environment and
rural settlements.

4. Revitalize the city through quality
interventions and projects.
5. Promote dynamism,
reactivation and job creation.
6. Reduce imbalances and inequalities for
a more supportive and caring territory.
7. To achieve sustainable rural
development.

economic

Keeping this in mind, it becomes evident how the
development of a Wetlands Research Center aligns
perfectly with local needs and concerns. This is
because the project would foster the development of
knowledge about the city's main ecological structure,
provide education and research services, reestablish
a harmonious relationship between wetlands and
citizens, and reinforce environmental rehabilitation
of Bogota.

According to sociologist Mayorga (2012, an
urban facility of this type would not only be a
structuring element of the city but would also
become a consolidator of collective life, due to
the social interactions that occur within it and
that become generators of social capital.

To conclude, the area of Kennedy and
specifically around the Techo Wetland has
environmental conditions strongly affected by
the industrial sector and the uncontrolled urban
development, which in turn becomes a constant
threat to its population and the city’s ecological
structure. The municipality is turning its sights
on an environmentally friendly transformation
of the city, were an architectural intervention
is urgently needed and would contribute to the
environmental rehabilitation.

Bogotd Reverdece 2022-2035

Illus. 42. New “POT" approved for the city.

201

Social interactions in educational,
recreational and cultural

collective facilities are the
guarantors of the production of

social capital and, therefore, the
ones that make it possible to

achieve optimal quality of life
indexes and overcome poverty.
(p. 23) -

José Mario
Mayorga:
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Illus. 43. Local problem concept map, own elaboration.
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Project site analysis

Schematic timeline

— Kennedy area
@® Wetland of Techo

1940s - 1950s

By this time the city was celebrating 400 years of
its foundation and infrastructure projects and new
constructions were carried out. During this period the
population grew from 333,312 inhabitants to nearly
700,000. By the end of the 40s the "Bogotazo” revolt
took place, which destroyed the center and started
a very long period of violence in the country. By that
time the wetland terrain was untouched by the city.

1960s - 1970s

The violence in the country generated an enormous
forced immigration of peasants and landowners
seeking better living conditions. This caused the
population to grow exponentially to 1,600,000 in 1964
and 2,500,000 in 1973. John F. Kennedy's visit in 1961
marked the beginning of the mega urban project
“Ciudad Techo”, which later changed its name to
Kennedy after the president’s death.

1980s - 1990s

The population of the capital continued to increase
and by 1985 was close to 4,100,000 and in 1993 it
reached almost 6,000,000. By this time, urban growth
was abrupt and informal, due to the need for shelter
for people that the municipality could not satisfy. This
led to an uncontrolled growth that affected the main
ecological structure.

46



rado Airport

El

National University

HUMEDAL DE TECHO

Historical Center

= = Kennedy area

W Wetlands

Bogota D.C. 2022

Q)

47



48

Bogota’s weather conditions

Bogota is a high Andean city located in the
Cundinamarca-Boyacd highlands, approximately
2,600 meters above sea level. Being located at a high
altitude, the average annual temperature is 14°C,
where the average high temperature is 18°C and low
temperature is 9°C. Given its geographical position,
the city has a climate that does not vary much
throughout the year.

Due to its location the average annual rainfall is
1,312 mm. Rainfall varies according to two seasons,
the wet season which is in the months of April, May,
September, October and November, and a dry season
in the months of January, February, March and
December. It can be seen in the illustrations that the
variation in the number of daylight hours throughout
the year is practically negligible, with an average of
12 hours. Winds in Bogota are mainly from the east.

0-5km/h 5-10km/h 10-15km/h 15-20km/h
Wind Rose
300mm ------------------------------------------------------------------------- 300mm

Average Monthly Rainfall
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Illus. 44.

Wetland area extends to the current Ciu-
dad de Cali avenue and the predominant
use in the adjacent area is pastureland.

Illus. 48.

Illegal urbanization “Lagos de Castilla”
is subdivided and houses are built within
the legal area of the wetland.

1938

2001

1956

Ilus. 45.

The appearance of new channels and
noticeable changes in the textures of the
coverings can be observed.

2009

Urbanization pressure continues. By this
period, near 100 constructions could be
identified within the legal area.



Illus. 46. .

Appearance of “Castilla Real” urbaniza-
tion, which brought with it water works
that affected the wetland definetly.

Almost all of the 466 lots have been built,
of which only 67 are legalized and 399 are
within the legal area of the wetland.

1973

2012

.............}

PETTRYSRTeS 3

Illus. 47.

Urbanization process in the area of in-
fluence accelerates and the first informal
developments appear towards the west.

Residential buildings are being construc-
ted in the surroundings, and there are
several parking lots for heavy vehicles.

1985

2022

51



| structure

Ica

Ecolog

== Rjvers and water canals
[ Wetlands and parks
O Project area limit

N

&0\

2

Tkm

52



Illus: 52. Wetland of Techa.

lllus. 58. “Fucha’ River.
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Itlus. 0. 10th Street.
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Socioeconomic
stratification

[l No stratum
[0 Stratum 1
[ Stratum 2
B Stratum 3
B Stratum 4

Is the mechanism used
by the municipality to
classify the population
intodifferent stratawith
similar socioeconomic
characteristics, by
examining the physical
characteristics of their
homes and their urban
context.
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Volumes and voids

The map shows the differences in building
densities in the neighborhoods surrounding the
work site. The amount of construction within
the wetland is evident, as well as the large
areas wasted in parking lots for cargo vehicles
within the project area.

Permeability

The map shows that the project area borders
one of the city’s arterial roads, and there
Is a contrast between the urban fabric of
working-class neighborhoods and industrial
warehousing.
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(Site diagnose])

- Presence of elements of the main ecological
structure: 3 wetlands and 2 boundary rivers.

- Proximity to one of the city's arterial roads.

- Presence of 2 educational facilities in the immediate
area of the wetland and a public district library.

WEAKNESSES

- Presence of land uses that are not compatible with
housing, such as industry and parking for cargo
vehicles.

- Pollution of the sector and presence of debris in the
streets due to nearby industry.

- Large areas lost to accommodate freight vehicle
parking.

- Road infrastructure is absent or in a precarious
state.

- Area far from the city’s main services.

- Detriment of the natural habitat in the sector.

- Construction of a neighborhood within the legal
area of the wetland.

- Opportunity to create a networked environmental
and park system.

- Opportunity to strengthen a networked system of
public facilities.

- Opportunity to reinforce and complement the social
fabric, promoting its relationship with natural spaces.
- Opportunity to environmentally restore the sector by
establishing green infrastructure.

THREATS

- Increasing construction of high-rise residential
buildings around the wetland.

- Presence of cargo vehicles in the sector.

- Weak urban relations due to the enclosures of
private residential complexes and wetlands.

- High urban pressure around the wetland and high
population density within the legal area of the wetland.
- Affectation and alienation of the Techo wetland,
thus deteriorating current and future environmental
conditions.

000000000

000000000
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Promote the ecological and social restoration of
the area surrounding the Techo wetland.

Promote people’s contact with the city’'s wetlands.

Experiment with design strategies to achieve eco-
productivity in the project.

Strengthen the social capital network and thus
improve people’s quality of life.

Apply a multi-scale project to ensure its
effectiveness.

The current ecological situation requires that
architecture and urban planning seek strategies
that allow them to have a positive impact on the
environment, since according to the theory of eco-
productivity it is not enough to simply reduce negative
impacts. Kennedy is a sector of Bogota that has
alarming pollution rates, yet there are elements of
the main ecological structure that could occupy
an essential place in the social and environmental
restoration of the area.

Through a multiscale project, the aim is to provide
the city with a space for research and environmental
education (a wetland’s research center), improve the
inhabitants” relationship with the wetlands, combat
climate change through eco-productive strategies,
and strengthen the network of relationships between
people. To achieve this goal, the project is based on
two main concepts: eco-productivity and social
capital. The first pillar seeks to turn architecture and
cities from being one of the main destroyers of the
environment into a real alternative for the restoration
of ecological conditions and the fight against climate
change. The second is a network of relationships
of mutual recognition among people that allows
overcoming poverty, where public facilities play an
important role in their development.



Building’s scale

Wetland’s scale
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Kennedy’s Masterplan

(Establishing the network]
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". Establish a networked environmental and park ~. Restoration of the wetlands present in the sector
system to generate ecological corridors that support through an intervention proposal that reestablishes
biodiversity and connect the sector’s main natural a beneficial relationship between citizens and the
areas. natural spaces of the sector.



Strengthen the network system of public
educational facilities, generating synergies between
schools and universities with new environmental
research centers. Relying on ecological corridors to
promote their connection.

Educational and research
facilities system

eee Puyplic facilities network

eee Proposed ecological corridors network

EOERNE

Actual educational facilities
Proposed research facilities
Wetlands

Proposed wetlands treatment
Actual public parks
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Semi-permeable
pavement

Permeable
pavement

Support fot biota

Infiltration gulley +/ Water management
~/ Public space improvement

Tree-lined divider Air quality

Sewage water
treatment plant

Slow mobility belt

Bioremediation gardens

Restoration of water body



New research
centers

~/ Public services

Formation of park Air quality

complexes around +/ Public space improvement

Outdoor recreation
areas
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v/ Water management
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A model for the recovery of wetlands in the urban
environment is proposed, based on a strip operation
with differentland uses. The first strips are intended to
protect the natural space without any type of human
encroachment; then, the first ring of passive mobility
is the limit of barrier-free interaction with citizens;
then, a passive recreation area that intersperses
children’s areas with areas for outdoor exercise; and

11101

finally, an urban edge with collective facilities to
ensure vitality in the adjacent public space. It is also
proposed the possibility of its application not only to
the wetlands of the city, but in general to the elements
of the main ecological structure of Bogota, aiming to
strengthen it and restore its relationship with the
population.

1. Water

2.Protectionzonewithoutintervention

3. Slow mobility belt (Control of the
affectations)

4. Outdoor recreation areas (Sports
and children’s recreation)

5. Urban edge of collective facilities

6. Urban environment
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1. Natural spaces (Rivers and wetlands)
2. Protection zone without intervention

3. Conformation of environmental network

4. Slow mobility belt (Control of the
affectations]

5. Outdoor recreation areas (Sports
and children’s recreation]

6. Urban edge of collective facilities

7. Urban environment
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Problems to solve

Invasion of the legal area of the wetland by the
informal neighborhood Lagos de Castilla. The
presence of the settlement does not allow the recovery
of the wetland ecosystem and its location continues to
be an obstacle to its legalization.

Contamination of the wetland due to the presence
of industry and parking lots for cargo vehicles in the
immediate area of the natural area. This has led to a
reduction in the wetland’s biocapacity and biodiversity.

Continuousincreaseinurbanizationandconstruction
of high-rise residential buildings in the immediate
context of the wetland. This phenomenon generates
more barriers to urban life due to the enclosures and
walls that this type of housing creates, in addition to
not allowing the implementation of public spaces or
facilities with collective services.

Very low permeability for pedestrians in the area
around the wetland, which generates alienation of
the natural space. The various enclosures and walls
in the area around the wetland create many barriers
to an active urban life and to the relationship between
citizens and the natural space.




Relocation of the people present in the Lagos de
Castilla neighborhood, who must be evacuated for
the recovery of the wetland, within the same area of
the city. For this purpose, a social housing offer is
proposed in the immediate context of the project.

Ecological recovery of the wetland, taking into
account the city’'s protocol for the recovery of these
spaces. In this way, the ecological capacity of the
wetland will be rebuilt and its restoration will reinforce
the main ecological structure of the city.

Apply the proposed urban wetlands treatment
model, which will make it possible to create a mixed
research complex with activities in the public space
that will set an example for the restoration of these
spaces of great value to the city.

Creation of controlled openings for pedestrians to
a park around the wetland, which will strengthen the
contact with the natural space, improve the quality
of life of citizens and allow the reconstruction of a
beneficial relationship between urban life and nature.
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The main reference for choosing the species for the trees
in the project was the preliminary design of the Green
Manual for Bogota, developed by landscape architect Diana
Wiesner in collaboration with the José Celestino Mutis
Botanical Garden. The manual describes the different
species present in the Bogota savanna, taking into account
their ecological, biological and functional characteristics.
Taking into account the low air quality in the work sector,
the species with the best performance in carbon dioxide
capture, oxygen production and habitat provision were
selected for the project.

CO2 uptake: Good

Capture of particles in suspension: Good
Productivity (timber, food): Regular
Climate regulation: Good

Provision of habitat: Good

NATIVE

llus. 62. NR R m&L

CO2 uptake: Good

Capture of particles in suspension: Good
Productivity (timber, food): Good

Climate regulation: Good

Provision of habitat: Good

NATIVE

lus. 63. s



CO2 uptake: Good

Capture of particles in suspension: Good
Productivity (timber, food): Regular
Climate regulation: Good

Provision of habitat: Good

NATIVE

CO2 uptake: Good

Capture of particles in suspension: Good
Productivity (timber, food): Good

Climate regulation: Good

Provision of habitat: Good

NATIVE

CO2 uptake: Good

Capture of particles in suspension: Good
Productivity (timber, food): Good

Climate regulation: Good

Provision of habitat: Regular

NON-NATIVE

*Original sketches by Diana Wiesner
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1. The site 2. Efficient

The immediate context of the project is characterized by circular paths, Atwo stories building rises from ther
organic circulations and by being surrounded by nature. Creating an an efficient circulation system that c
offset of the context the result becomes a ring’s silhouette. spaces in a 360° facade.

4. Facade maximization and views creation 5. Roofing an
The ring decomposes in 8 blocks in orther to optimize the natural lighting Due to Bogota's high radiation the p
of the building, create views and have a clear organization of the project’s green roofs that capture energy th
specific program. naturally taking advantage of the col



circulation 3. Bringing in the wetland

ing's silhouette in orderto guarantee The ring gets crossed by an artificial wetland axis connecting the building
reates a courtyard and allows having with the surrounding nature, and to ensure ecological connectivity
becomes a palafitic structure.

d ventilation 6. Terraces and in between decks

"oject gets protection from extensive Creation of terraces adds value for the users comfort and takes advantage
rough panels, and ventilates itself of views of the natural context, and the spaces between the blocks get
Jrtyard. different purposes.
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The design of an environmental research center
might automatically suggest a direct relationship
with some natural space in its context. However, this
relationship does not imply that its location has to
be within the legal area of a protection zone for the
relationship to be effective, since it would directly
affect the relationships of the ecological system. This
is why an overflow of the wetland is proposed to
expand its territory in the park and bring it closer to
the building project.

In this way, instead of invading the natural
protection space with a building, it is intended to bring
the natural space towards the building. This makes
it possible to reinforce the main ecological system
of the city, strengthening biodiversity and proposing
new ways of interacting with the protection zones of
the urban environment without having to invade or
negatively affect them.




The formal experimentation for the project was based
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