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Introduction

Colombia is recognized worldwide for its vast natural
resources in forests, deserts, water and biodiversity.
This heritage is one of its greatest strategic posses-
sions; however it has not been considered in all its
dimensions as the large added value for economic,
social and environmental sustainability of the country.

Foto: Astrid Useche !

The Bogotd River rises about 3.300 meters above sea
level in the Guacheneque Paramo ecosystem and nat-
ural reserve. It flows 380 kilometers down to a height
of 208 meters above sea level in the Magdalena
River. It is the main water source of the Savannah of
Bogotd. The river constitutes the essential axis of the
capital city - Bogotd - and the general region’s water

SeCﬁOn 1 structure.

CO nfeXf :I'he Bogotd River Basin flows with an qre.a of approx-
imately 590,000 hectares, corresponding to about
32% of the region surface. In the basin, 75% of the
population lives in urban areas and only 25% lives in
rural areas.

The water accommodates according to the relief of
the terrain, it can drain or infiltrate, accumulate in the
mountains as snow or in depressions as lakes. Over
the years it has not only generated the orography
but also the political divisions: rivers and lakes pro-
vide natural boundaries between regions inside the
country.

The interest in the Bogotd River involves as principal
elements water and soil, and its relation with the ex-
cessive urban development occured in the region. The
natural elements have powerful properties of self-reg-
ulation and are highly used by human activities. Their
deterioration causes the urgency of prioritizing them
over human activities. They have higher relevance for
the population over the economic factors. For this rea-
son, the graduation project started with the analysis
of the natural system structure.
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The Bogotd River in Cundinamarca, Colombia, has had
for some a forgotten and for others an unknown story
through the years. In the 20th century the wood was
extracted from the surrounding forests for energy in-
put and in the 21st century the water is the protagonist
for the hydroelectric power plants. Food is produced
and drinking water comes from the longest fertile and
varied river basin in the region. The natural structure
became relevant in the past centuries due to the con-
stant use of the resources that are provided for human
activities and urban development. However, it was
only a matter of time for us to realize, that the alleg-
edly renewable resources were no longer renewable.
Moreover, the consequences arisen over the water and
the soil bring dramatic impacts for the population and
the environment.

The picture above illustrates the irony in which human
activities need more raw materials and consume the
natural resources to produce additional outcomes
that should supply the demands over the population
growth. It exemplifies in one image the enormous
problem that Colombia is struggling with, not only in
the Bogotd River basin but in many other river basins
throughout the country.

How is it happening? The crisis incurred by the deteri-
oration of the natural system structure occurs together
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with three significant and arising issues: contamina-
tion, sewages and waste amounts. These three matters
bring vast concern in the future and durable life and
stability of the natural resources.

The contamination is generated by several produc-
tive activities that bring economic inputs to the region.
The sewers come primarly from housing and industrial
areas. Finally the waste amounts are threatening the
health and the ecological presence in the river basin.

It is a fact, that the most productive areas in the coun-
try host the highest amount of population. These fertile
areas provide with ecological services the society. The
current situation shows, there are substantial environ-
mental threats over the Bogotd River basin. Therefore,
it is essential to restore the ecological structure of the
river basin into a sustainable environment.

| want to tackle in this project, and | will present in de-
tail, the necessity of an improved urbanization model
that includes both design and governance. That can
accomplish the requirements for future developments
while in balance and in a sustainable way with the
environment contained in the area. For this reason, the
main goal of this project is to generate a sustainable
(liveable and renewable) system between water + soil
+ human activities along the Bogotd River and basin.

How? It is divided in ... A

Contamination

6
Sewage
. 7
Waste amounts
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The excessive and unquantifiable use of the resourc-
es have produced three principal issues shown above:
contamination, sewers and waste amounts. In this re-
search, the Bogotd River and basin will be the prin-

cipal area analyzed in the project. It is located in
Colombigq, in the department of Cundinamarca, where
the capital city Bogotd is located too.



Where? — Q

Cundinamarca

Bogotd

energy consumption, contamination and the model of
governance (internal factors). On the other hand, cli-
mate change (external factor) weakens the already

Why the Bogotd River basin is been pushed to an en-
vironmental threat? The answer is provided through six
different factors that influence in the deterioration of
the river basin. The problem produced by the behav- exploited ecosystem.

iour of the population including use of the water/soil,

Why? D

L
National
Regional
e, Local
Governance
Contamination WCI'Q' 4‘ Climate Change

Use of water/soil Energy Consumption
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Problem Statement

The analysis of the situation brings the following conclusion:

The Bogotd river has an extension of about 380 km; its basin surface has around 6.000 km? and passes through
different administrative boundaries: 45 municipalities and the city of Bogotd. It is used as an articulator be-
tween urban and rural areas; and is the main water source of the Sabana de Bogotd.

However, there are three principal factors that threaten the environmental system of the river and its basin:
contamination, urban development and rural activities such as agriculture and cattle.

The absence of a regional law, the constant lose of ecological biodiversity as a consequence of the contam-

ination of the water and the soil, and finally the permanent pollution received through discharges of tanneries,
sewages and industry have provoked environmental degradation over the river and the basin.
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Methodology

The methodology of the project is divided in four
branches: theory, context, analysis and design. These
branches are going to work together along each oth-
er to develop a balanced proposal, which not only
involves the Colombian context but also it takes into

i Location

i Hypothesis
i Relevance

: Scenarios

Analysis

i Strategy
i Conclusion
i Vision

i Regional Governance — Planning Institution

Hybrid Model
Toolbox

The overlapping of these four branches consequently,
makes it possible to go from one theme to another
taking into account its connections and backgrounds
with one another. The result in the end will create the
fusion of the four bases established into an innovative
model of governance (planning institution) and acco-
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account the applied concepts and theories in other
contexts analyzed before which could be relevant for
the intervention. The four branches are identified with
different colors to highlight every theme included in
each one. They are explained below:

Context

D

modation of population growth, applied through the
hybrid city model dynamic. This is going to upgrade
some economic activities in the region in balance with
the natural system structure for a sustainable system
between water, soil and human activities.

Theory

The theory involves applied strategy concepts as:
Regional Planning

(MacLean Lewsi, Wiley, and sons, 1949: 116).
Spatial Strategies

(Albrechts, et al., 2003: 128).

Rural - Urban Linkages

(Habitat Ill, et al.,, 2015: 1).

Hybrid Dynamic

Context

The context will not only involve knowledge about the
location but also about the ecosystem. This is going to
reinforce and highlight the importance of the elements
such as water and soil and the future use of these re-
sources.
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Analysis

The analysis involves different methods such as SWOT,
Scenarios, Vision and Strategy through mapping. In-
cludes the goal in the environmental field and the ob-
jectives over human actitives to achieve in the further
development of the project.

GOAL

Recoverthe natural system structure.

RN

S

Objectives

%o,

Design

Finally, the design is going to be concluded in a spa-
tial regional strategy applied in a proposed model
of governance. That way planning in this region will
become stronger and more sustainable. The strategy
will result in a working team between governance and
sustainable design.

The development of a new model of governance
(planning institution) and the implementation of urban
- rural linkages (hybrid dynamic) strategies along the
river basin for the improvement and protection of the
ecosystem. A innovative way of governance that is
going to attract a variety of stakeholders that would
want to get involved.

National

Regional
Stronger

Local

~

[ ] ki) [ ]
o\

Regional Planning
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Section 2

Research

Theoretical Framework

The theoretical framework involves concepts such as:
Regional Planning, Spatial Strategies and Rural - Ur-
ban Linkages, highlighted in the previous section. Also
the research made by Professor Thomas Elmqvist from
the Stockholm Resilience Centre, addressed the con-
flicting role between ecosystems, human activity and
the role of governance.

In his work Cities and Biodiversity Outlook, he talks
about the world’s first assessment of biodiversity in
cities and highlights the importance of biodiversity
contained in cities. He illustrates how innovation in the
transition to sustainable processes is fundamental and
essential in environments life expectation (Elmqvist,
2013: 635). All of them were taking into account in
the spatial strategy in the Bogotd River Basin. Some
of the most relevant references are:

Regional Planning

- The regional planning scale allows to focus in the
ecosystem structure, taking care of the conservation of
natural resources, flood control, and broad economic
and governmental problems (Maclean Lewsi, Wiley,
and sons, 1949: 116).

Spatial Strategies

+ The shift in governance cultures is a long-term pro-
cess. The implementation of the new planning institu-
tion, can achieve a transition to creative and flexible
spatial strategies. The ambition is realising an open,
innovative, and collaborative governance practice,

which will translate into a sustainable environment and
an improved quality of life (Albrechts, et al., 2003:
128).

Rural - Urban Linkages

+ This refers to complementary and cooperative func-
tions in flows of people, natural resources, capital,
goods, employment, ecosystem services, information
and technology between rural and urban areas (Hab-
itat lll, et al.,, 2015: 1).

+Nolan and White (1984) suggest that the urban-ru-
ral relations should be structured to reflect one prin-
ciple: “Urban-rural relationships should change from

being exploitative to mutually beneficial” (Funnell,
1988: 270).

All of these concepts studied were an important ele-
ment to conclude that the region needed an improved
model of governance. It also leads for spatial crea-
tive and innovative programs, that can increase the
stability and unity in the region.

In this case, the Bogotd River basin, the implementa-
tion of a sustainable model of development and gov-
ernance, brings with it the opportunity for innovation,
authority influence and support (see Appendix | for
further development in these concepts and the relation
and relevance in the project). As Thomas Elmqvist stat-
ed, the innovation lays not so much in developing new
infrastructural technologies but to work with what we
already have. The results are often far cheaper and
more sustainable as well (EImqvist. 2012).




Section 3
Analysis

Hypothesis

The interest in the river which involves as principal el-
ements water and soil with the human activities and
their interactions caught my attention given that, in my
personal opinion, the physical factors in this specific
case have urgent priority and are of higher relevance
for the population over the economic factors. They
have more influence on the daily life needs rather than
the economic structure.

There are two ways for human activities to interact in-
side the natural system structure: the actual situation is
the one represented in the model of the right (above),
the irresponsible, selfish and short sighted approach;
whilst the ideal model (right middle) the responsible,
cooperative and foresighted.

For this reason, the research started with the analysis
of the natural system structure where the hydrological
cycle takes place and is relevant for the analysis and
research. Although the interactions in the natural sys-
tem are not rigid, in the sense that when it comes to the
hydrological cycle the interactions create different as-
sociations and incorporate a variety of exchange pro-
cesses. It is shown how it actually occurs in the scheme
(right below).

The image of the Hydrological Cycle (the natural sys-
tem) has illustrated the system structure and its prin-
cipal elements: water and soil. There is a constant
interaction between them (condensation, evaporation,
transpiration, etc). However a conflict exists when hu-
man activities become part of the system. Where they
use natural resources without taking into account the
consequences over them. This interaction between hu-
man activities + water + soil, is not helping because is
not working as a sustainable system structure.

>3

[ ]
L ]

Responsible Consumption
Sustainable system

Evaporation

Streamflow =

Ground water flow \__'___/)




The model (interaction) has been working generating
different kinds of problematic issues. Principally it has
been influenced by human developments which include
governance, food demands, energy generation and
more specifically contamination of the Bogotd River.
Then the hypothesis, ideal model and main goal for
the future condition (goal system) of the river is shown
in the image above.

NATURAL '
SYSTEM Water Bogota river Soil

/

Water Bogota river Soil

N/

Human Activities

CONFLICT ___ 2
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GOAL
SYSTEM

This is the system in which it should work and is useful
for the present and future conditions. It is a model
in which water, soil and human activities interact with
each other but also work together in a sustainable
way: social, economic and environmental sustainabil-
ity. It would be a self regenerating system that fulfils
needs of the population in the region.

VR

Water Bogota river Soil

—

Human Activities

’ Food ‘Wuste I Energy ‘

Problem Field

The context of the territory in which the study area is
located is shown below. The Colombian territory cov-
ers 1.7% of the global surface, which hosts 14% of
the global biological heritage. It also has more than
three hundred ecosystems in its characteristic geogra-

phy.

On the other hand, the water structure of the country
is large and bio-diverse, which is one of the most im-
portant qualities. It shelters the variety of ecosystems
around the territory.

It is important to understand the natural structure of
the country because few has been done to coexist with
it in a sustainable manner.

The images aside show the water and soil landscape
structures in the country. The department Cundinamar-
ca is located in the most populated and economically
productive region in the country called Andina region;
it has 116 municipalities.

The Bogotd River provides considerable input to the
productivity and economy of the region and the coun-
try. In the west border of Cundinamarca, the Magda-
lena River becomes part of the Andina Region sharing
the ecosystems involved in it.

In this context, the Magdalena River is relevant given
that the Bogotd River in the end of its riverbed flows
into and contaminates it.
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Landscape .
Cundi

River basin

Change of topography

Crops

Salto del Tequendama

The map in the right shows the River Basins Ad-
ministrative Division:

Given by administrative boundaries of the dif-
ferent municipalities in the department and also
topographic and geographic features.

The Bogotd River basin is the orange area. It
has 46 municipalities which correspond to 1/3
of the department.

The Basin has an area approximately of around
590,000 Ha. Which is 33% of territory.

|: Rio Blanco I:I Rio Magdalena
[T Rio Minero
|:| Rio Guacavia - Humea E Rio Negro
_ Rio Guavio | Rio Suarez

| Rio Machets || Rio Sumapaz

Some of the principal qualities of the region are
shown in the next pictures. Flower fields, live-
stock and agriculture are the activities with the
main incomes in the GDP.

All these values together shape the prosperous
and abundant river basin that the country has.
The rich natural resources that are present show

=

! Rio Guacavia < Humea |

the magestic landscape of the surroundings.
The largest areas in the river basin are covered with nature;
on top of that the agriculture, cattle and flower fields also

benefit from the river basin.

In terms of numbers, the structure of the population has the
following dimension:

S
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Livestock Flower‘ﬁélds .

Natural Resources

Agriculture

Population Department: 10.600.000 people ap-
prox.

Bogotd: 7.800.000 people approx.

115 municipalities: 2.800.000 people approx.

Then, in the river basin the proportions are the
following:

Population Bogotd River Basin:
9.650.000 people = 92% of the department

Bogotd: 7.800.000 people approx.

45 municipalities: 1.850.000 people approx.

In the majority of the cases, the most populated
and developed urban areas settled closer to the
water structure are the ones that contaminate
the river the most. In other words, the amount
of people mentioned before that live in the river
basin are not the only ones that contaminate the
areq, also the ones in the surroundings. The river
receives waste from about 9,410,000 inhabit-
ants. This includes Bogotd (capital city) and the
surrounding municipalities of the Bogotd River
basin.

The map with the total population shows, the
larger amount of people that live in the riv-
er basin are located in the middle part of the
Bogotd River. It includes municipalities such as
Zipaquird, Chia, Cajicd, Soacha, Girardot, Ma-
drid, Mosquera, Funza and the capital city Bo-
gotd.

Population
Bl >38,000,000
Bl Between 400,000 - 800,000
B Between 100,000 - 130,000
I Between 60,000 - 90,000
Between 35,000 - 60,000
Between 10,000 - 35,000
< 10,000

27



. B

- ,.._...,.--.'--. ,.-_-i!; 5

S e

-

© Javier Leonardo Ftami_r‘é

_r\.-_ﬂ’xt':"‘--

e
ol
s -
z Y et

g
L



(1)

DOMESTIC INDUSTRIAL
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For a more illustrative example of the problem studied
in the river basin area, the map below shows the in-
terpretation on the data from the Bogotd basin, made
by the public entity CAR (Regional Autonomous Corpo-
ration) about the contamination in the water structure,
overlapped with the urban growth of the municipali-
ties along the basin territory.

AGRICULTURE INDUSTRIAL + DOMESTIC

N\ P
\' | Chemicals ( W | Sewage water
\@/ N 9

It compares the urban development, understood as
human activity, with the quality and the water status.
This concludes that: on one hand, the river presents
high amounts of contamination along the whole natu-
ral structure; and on the other hand, the urban devel-
opments keep growing near the water structure.

The contamination is given by four principal sources:
domestic, industrial, agriculture and the mixture be-
tween industrial and domestic. All of them have threat-
ened the purity and usefulness of the water structure.
All of them are located near the territory that sur-
rounds the river. It is really important to highlight the
organization of territorial, social and economic issues
because it is going to be explained further in one of
the strategies that involve waste management.

As a conclusion, there are seven areas delimited with
different kinds of contamination. The most harmful ar-
eas are the ones near the capital city that are defined
as domestic, domestic + industry + agriculture and
domestic. With huge amounts of garbage, metals,
oils and organic materials.

Industry

Agriculture

Industry +

Agriculture

Industry +
Domestic

Domestic

Domestic +

Industry +
Agriculture

Domestic
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Contamination of the River basin

EPﬂ;zto péii'a recupéi'ar y
conservar el rio Bogota

Se firma historico acuerdo para consequir la descontaminacion del caudal.

#En ul st 59081 b
MMW

rcan cad

Lide .ulrmﬁl!-

saglneeiey 4
Torckdiun inpacts i

imporuie en b cabidad
demay el St e

“Incertidumbre por rio B ogota

Atraso en obras y recursos ponen en duda la recuperacion.

nos casos llegan a cero mi-
ligramos por cada litro
(mg/]) que mueven.

Lo que més preocupa
son los contenidos pues se
encuentran altos niveles
de cromo, cobre, plomo, ni-
quel, manganeso y zine,
producto de los vertimen-
tos que se hacen en estos
afluentes del rio Bogota.

Fue por ello que se orde-
[ noa la CAR, a la Goberna-

Redaccion
Bogota

® Una fuerte incertidum-
bre sobre el futuro y la &
real recuperacion del rio
Bogoti se generd luego de
que el representante a la
Cémara Carlos Eduardo
Guevara present6 los atra-
s0s que tiene esta obra, a
pesar de lo ordenado por
el Consejo de Estado.

El principal afluente de  #:
los bogotanos tiene un gra- |
ve problema de contamina-
cién generado desde hace
varias décadas y a pesar
de las promesas de diferen-
tes administraciones y los
esfuerzos conjuntos de or-
ganismos gubernamenta-
les, no gubernamentales y
multilaterales, la contami-
nacién de este rio es una
de las més grandes del

b (21 a las diforentes adl.

nistraciones municipales

que, de manera conjunta,

ldL.ll an estrategias para
ac

B= 2o, estas acciones
tan bastante atrasa
Entre los aspect 4
reocupantes estd la finan-

. ciacién de las obras, para

mundo. o cual se requieren 2 billo-

Y es que de los principa- nes de pesos; la construc-
les afluentes bogotanos, el LRSI ELUTS cion del interceptor Tun-
canal Torea y los rfos Sali- o Ganoas, que sigue re-
tre, Fucha y Tunjuelo lle- 1. Punto critico 2. Otraduda P ‘mé qmm: tu-

van una gran cantidad de  Contaminacion se vuelve  Falta claridad en las 3
elementos contaminantes ~ critica cuando el afluente  competencias que tiene tran bajo tierra: no 1123
al Bogota con bajos nive- entraen contactoconel  cada una de las entidades  dido ser extraidas’ para
les de l)\[g(-vnn aueenalgu- rioFuchay el Tunjuelo. ysutrabajo articulado.  _continuar trabajos.

nnmhr\e de Ia capital, se ent:uentran con las aguas negras del
municipio de Willa Pinzén, su primer contaminador. ;Quienes
vienen luego?

RECORRIDO

DEL RIO

-¢MUNICIPIOS)

Disefio: Esther Rameos / foto: Google Maps

El rio gue pasa de forn de 3y que
e e L oy L Cad e Bt
el rio Salitre.

:I==p..es de cruzar el Distrito Capit
mn.rrclpsn: d= San Antonio de=l
Colegio, Anapoima, Tocaima, Agua de Dics,
t. Luego de bajar 280 kilémetres su recormido finaliza en 2l
|c- Magdatena a 280 metros sobre &l nivel del mar, en el
mumnicipio de Girardot.

| Ric Bogota pasa por kos
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Spatial Structure of the regional territory Threats

D

In the following map, the population and urban de-
velopment are overlapped to see the areas that have
priority and urgent need to be planned and improved
to protect the Bogotd River.

The most important areas that require the principal
sustainable interventions are located in the centre
of the river basin; where the most populated munic-
ipalities are, including the capital city. Also where the
area of the Bogotd River presents the highest amounts
of contamination. This conclusion provides the mayor
threat of the territory.

B Urban Development

- Population Growth

Population
Bl >8,000,000
I Between 400,000 - 800,000
[ Between 100,000 - 130,000
| Between 60,000 - 20,000
Between 35,000 - 60,000
Between 10,000 - 35,000
< 10,000
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Spatial Structure of the regional territory

Every municipality is represented in a different color.
This shows the different governance policies that exist
in the river basin territory. The spatial planning of the
use of the soil is diverse, which doesn’t give an inte-
grated vision of the territory.

As a consequence the Bogotd River has been affected.
The water demands have increase, however there is
less availability and quality of this natural resource.
The river and its ecological structure is in great dan-
ger. The absense of boundaries with the water struc-
ture (limits for protection) are the principal weakness
of the water and the soil in the Bogotd River basin.

34

Weaknesses

D

Water demand - less availabitlity, quantity and
quality of drinking water: less accesible.

Contamination in the river - Danger

1. Governance - law / policies
Different in every municipality

2. Change use of the soil:
Different Spatial Planning

3. Absence of boundaries (limits) for protection.
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Local

Governance Structure

Bogota River

Political Division

Geographic Division

Political Division

Actual Governance

Structure

Current governance boundaries

The current governance boundaries map (left)
and the governance political figures (right),
have the government structure of the depart-
ment of Cundinamarca, alined and overlapped.
The water structure is the Bogotd River, the local
and regional governance is represented by the
political division (governor + mayors). Finally,
the environmental structure is the geographic di-
vision defined by the Autonomous Regional Cor-
poration that is the first regional environmental
authority.

The conceptual vision scheme (bottom) illustrates
the result in the overlap of all these layers. Con-
clusion: even though the Bogotd River is inside
a regional delimitation, the local (municipalities)
delimitation disperses the actual responsibility
over the Bogotda River. The environmental or po-
litical division don’t plan and protect in an inte-
grated way the territory as it should be done.

(See Appendix Il for further analysis about the
current governance structure of the region).

The schemes in the right, represent the concep-
tual vision of what is happening and what could
be done.

A. Current planning = Sprawl

B. Ideal planning = Integrated Network

l

Fusion

In the next section, it will be explained how to
structure this ideal scheme into a realistic one.

Atongue Ambisntal eon e Dasan

First regional environmental authority

diiin

Governor

‘h'b) diiin

Leader Leader

Mayor (municipalities) Mayor (Bogota)

Governance political figures

Conceptual Vision
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Dynamic

The actual dynamic in the region is given by the
scheme below. The urban development has absorbed
the rural areas along time and the pressure is increas-
ing. The existing boundaries between rural and urban
areas have changed dramatically during the last 20

years. Without any territorial planning rural areas

s

ore”

become urban areas given to population growth, as
it can be seen in the images in the next page. Any im-
provement in infrastructure or services has been done
producing impressive expansion of urbanized areas.
This dynamic generates fragmentation, which is a driv-
ing force that is enlarging along the department.

Driving forces = Economic + population growth

y
e,

L

@ Urban development/urbanization

@ Agriculture

Division between urban and rural

Pressure population growth

The result is an unbalanced and unsustainable dynam-
ic between the human activities in rural and urban ar-
eas. There is a failure in the structure of the system
and it is really necessary to intervene. The scheme
below points out the themes that are going to become

part of the research, analysis and finally the strategy

and design of the regional plan. The development is
the main theme because is the main issue involved with
the planning and governance of the region. The other
three (food, energy and waste) are complementary
themes that are going to become part of the possible
strategic projects.

Urban Activities

Urban Development

Dynamic = unbalanced = non sustainable

Food

Waste Energy

w
©o




Research Question / Specific Research Questions

The research questions are defined based on the con-
sequences given over the natural system structure,
named: water and soil and on the description of the
problem statement. The principal factors provoking
a change are human activities divided in rural and
urban activities. Development generates certain flows
that are applicable and significant to highlight in de-

GENERAL

termined areas along the river basin. These three
flows are: food, energy and waste.

Therefore the general research question covers these
themes previously mentioned and specifically empha-
sized on the creation of a sustainable system structure
in the region.

How to generate an integrated system between urban development, food production and waste management
and energy generation, due to the increasing pressure of urbanization and the need to protect the environment

contained in the Bogotd River and its basin?

The specific research questions will work with the central human activities and its three respective flows:

SPECIFIC

1. DEVELOPMENT - How to generate land for urban development without harming the river system?
2. FOOD - How to create a balance between the natural structure and food production in cattle and agriculture

activities?

3. ENERGY - How to improve water and soil utilization for energy generation?

4. WASTE - How to adequate areas for waste management and treatment along the Bogotd river and basin?

To resolve the breakdown in the system, the idea is to generate an interface as part of a strategy based on the
guiding principle “decentralization” to improve the structure of the regional system.

Urban Activities

Urban Development

Dynamic = balanced = sustainable

Food

Waste Energy

Flows Key Elements Toolbox

STRATEGY

ENERGY

Region - 24.210km2 Region - 24.210km?2 Region - 24.210km2

Othrs g e e
Recyclable | ! 30% : / \

Organic

10% recycled

WASTE

Level 7
Level 6
Level 5
Level 4

Level 73
Level 63
Level 5 E:
Level 4
Level 31"
Level 2
Level 1

Level 3
Level 2

Level 1

The analysis of three flows: food, waste and energy ed in this toolbox. They are important in the develop-
that are part of the proposed interface in the hybrid ment of the regional strategy. From transport, produc-

model, helped me identify the key elements highlight-  tion, sources, between others. (See Appendix Ill and IV).
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Section 4

Strategy

Strategy

Driving force = Overlap union —— Interface

@ Urban development/urbanization

. Agriculture

@) Hybrid spatial structure: Mixed components

The challenge of the country and the regions is: Co-
lombia’s 75% of the population live in urban areas.
It has been projected that in 2050 its population will
increase to 85% in urban areas. Cities around the
world consume around 67% of the energy produced

1§

and are responsible of almost 80% of the greenhouse
gases. The increasingly demographic growth in urban
areas and specifically in Colombia has put more de-
mand and pressure over the natural resources.

Regional Strategy




Development of Hybrid Area

1. Madrid — Funza i

2. Funza —Bogotd - Short Term

@

Bogota — Chia

4. Chia — Caijicé - Medium Term

o

Facatativd — Madrid

6. Caijica = Zipaquird [ Long Term

The strategy is going to be given by the generation of
an interface (a mixed shared area) that | denominat-
ed “hybrid city”. The objectives mention before about
the different flows, food, waste and energy and the
development could be seen as strategic projects invo-
lucrated and developed in this hybrid areas.

The regional strategy map (previous page), shows the
location of the strategy in the whole territory of the
department of Cundinamarca. The Bogotd River basin
map, shows the location of the hybrid city areas along
the territory.

The hybrid region strategy has six areas defined in
short, middle and long term developments. With their
conurbations between urban areas and absortion of
rural areas will threaten more the water structure and
the planning of the territory. From these six areas, the
design and development will be done between the
capital and the north municipality: #3. The objective
of it is to show and example of the possible replied
interventions in the other five areas.

The recent tradition of understanding and behaviour
has been done in a local scale. This has brought pol-
lution fo the river and is seen as a constant weakness.
But, if the tradition of understanding is upgraded to a
regional scale for the generation of a self sustaining
system it would bring an opportunity to create an inte-
grated system of the water structure and the territory.
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The river basin:
doesn’t correspond to an administrative system

Although the

river works as a natural system structure

How to structure this ideal scheme into a realistic one?
Through the development and implementation of a
planning institution. The organization concept is based
on a hybrid region mision (as the regional strategy
proposed).
productive landscape ecosystem, sustainable and
self-sufficient.

Transformation of the river basin into a

This concept was based on the fact that the river
doesn’t respond to an administrative system. Although
the river works as a natural system structure. The insti-
tution will be responsible of restoring the river system
structure, binding social, agriculture, waste, energy

Core Members
Group 1
Group 2
Group 3
Group 4

Peripheral Members
Group 5
Group 6

46

Bogotd River Basin Development, Planning and Protection Authority

Install a new planning institution
Responsible of: restoring the river system structure

y

Mision: Hybrid Region

Transformation into a Productive Landscape Ecosystem
Sustainable and self-sufficient

v

Territorial binding
Involves and includes:
1. Social - Demographic growth
2. Agriculture - Food production
3. Waste - Prevent waste pollution
4. Energy - generation
5. Environment - protection, extension and recovery

Internal

Developers

Investors

External

Cattle Ranchers

Nl

Hydroelectric plants

Qmen%i

Communities

Environmentalists

(o)
(N

Recyclers, Waste

companies

River Basin Map Distribution

and environment issues. The group of stakeholders in-
volved is as follows:

The internal stakeholders will involve from planners
to investors and the external will include the people
involved in all the flows mentioned before. The inter-
nal are engaged in economic transactions, while the
external stakeholders are the ones that will be prin-
cipally affected by or can affect the actions taken in
the project.

The framework in the map distribution (for the plan-
ning institution) is given in six groups between the 46
municipalities involved with the Bogotd River.
are two types of members: core and peripheral. The
core member groups are the ones that have physi-
cal direct contact with the river. The peripheral mem-
ber groups don't. Every group and the municipality
has one representative in the internal structure of the
planning institution.

There

Core Members
1. Girardot

2. Bogotda

3. Chia

4. Villapinzén

Peripheral Members

5. Facatativa
6. La Calera
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Image #1, is the internal structure of the spatial dis-
tribution shown before. There are three scale levels
interconnected. Local with the municipalities, region-
al with the six groups representatives and River Basin
scale level for the general assembly where internal
and external stakeholders make the final decision
making.

Image #2 has the relations/tasks structure: bottom
up, from the local scale to the River Basin scale. The
scheme goes from the bottom to the top. The repre-
sentatives of the municipalities come from parctical

Bogotd River Basin Development, Planning and Protection Authority

fields such as: agriculture, waste, energy, environment
and local communities. There is a local assembly to
then move to the regional assembly and finally the
general assembly.

The socialization and decision making map (#3). It has
the same structure that the relations/tasks structure.
The difference is that the scheme flows from the River
Basin scale (top) to the local one (bottom). After the
final decision making in the general assembly the pro-
jects develop are going to be socialized in this way.

The experts/advisors responsibilities are shown in the

Bogota River Basin Development, Planning and Protection Authority

Planning and protection of the Bogota River basin; execution of projects

Decentralized functions and power
»

Linked Institution to current government

FUCAR

\ 4

First regional environmental authority

National, Regional and Local connection with the government structure

aiiln

Governor

diiln
Leader Leader

Mayor (municipalities) Mayor (Bogota)

Connection Planning Institution with the current government

1. Relations

Internal Structure
Scale Level:

Bogota River

General Assembly

Basin

Periferal members

table (below). It is divided in 4 sections: Legislation,
Planning, Design and Documentation Centre.

Each one works in its respective theme although they
all work with the improvement and focus in: food,
waste, energy, recreation and the natural structure of

The ideal interaction between the institution and the
government structure is shown in the scheme above. It
will work in three different scales.

It will be a linked institution with the current govern-
ment, however it will have decentralized functions and

Scale Level:

Regional

municipalities

iChaiv:ViIlapinzc’-n‘:

Scale Level:
Local
municipalities

Scale Level:

Representative

i Chair: Facatativa 1

decision making over legislation, planning, design and execution of territorial projects and programs

Bogota River
Basin

Respond to urban growth in municipalities and the capital city -- Territorial binding / choices along the Bogota River and basin

Regional

municipalities

Scale Level:

Representatives in: Representatives in:

Representatives in:

Agglomeration
municipalities

Representatives in:

Municipalities Assembly

Representatives in:

Local ‘Agriculture ' Agriculture ' : Agriculture
SR . Waste : H Waste H : Waste
mllnl(lpﬂ’ltles . Energy ‘ 1 Energy 1 H Energy
: ' ' :
H .

Environment Environment

Social

Scale Level:

Environment

Representatives in:

Ag}icultilre : d Agriculture ! Agriculture
Waste ' 1 Waste i Waste
Energy : ' Energy Y Energy

Environment . ) Environment ! Environment
Social ' i Social i Social

decision making over legislation, planning, design and execution of territorial projects and programs

Bogota River
Basin

Respond to urban growth in municipalities and the capital city -- Territorial binding / choices along the Bogota River and basin

Scale Level:

Regional

Secondary Issues

municipalities

Scale Level:

Representatives in:

Representatives in:

Representatives in:

Agglomeration
municipalities

Municipalities Assembly

Representatives in: Representatives in:

Representatives in:

Local V ‘Agriculture ' Agriculture ' : Agriculture
s oe ' Waste ' Waste 1 ' Waste
municipalities : Eriergy ' ! Energy ) ! Energy
! Environment ! 4 Environment 1 ! Environment
' Social ' ' Social ' ' Social

' Ag}icultilre i d Agriculture ! Agriculture
i Waste H H Waste ' Waste

v Energy : ' Energy Y Energy

! Environment . 4 Environment ! Environment
B Social ' i Social i Social

the general ecosystem in the territory.

power.

1. Legislation

Advisors & Experts

2. Planning

3. Design 4. Documentation Centre

— Human Resources : .
Regulated set of laws in the region for:

- Energy generation

- Waste management: Recycling

- Food production

- Food waste

- Environment protection and recovery
- Social / quality of life

Financial Area

Administrative Area

! Advise municipalities, authorities !
' and investors in planning and '
' . = '
1l procedural in these issues. 1l

Responsible = Development Planning
(10 - 20 years)

Creates the framework conditions for
the land use in the Bogota River basin

' '
E - Nature/reserve areas E
1 - Groundwater and flood protection
1 - Flows infrastructure needs .
i *food i
: *waste b
[ *energy p
1 - Recreation '

Prepares recommendation
for regional plan

Draft recommendation - coordinated
participation with municipalities

Regional plans - decided by
institution’s general assembly

Foundation of associated companies
or independent enterprises

Watch and analyse regional
development

Region - energy sources

pmmmmmmmmm el a o n .
company Data documented in spatial
i H information system i

Municipalities can use as an
information and decision basis for

i Solar energy! : Burnwaste their local planning
---------- plants

‘Urbanareas: r=--- -T- ---n

""""" + Incineration |

e

Region - waste management
company

E Ee:ycl-in-g.:

Educational institutions
' and Housing

Region - food waste
department

.................
! Marketplaces/wholesale

1 centres - optimize

! recycling organic waste

P

Region - green belt park
(along river) company

......... b

i actively involved in recreation, :
1 natural conservationand
' : 3 '
1 environmental education.

Table: Experts, advisors
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Bogotd River Basin Development, Planning and Protection Authority

1 month

% g-» g@> fojele!

F’ 30 years
‘iﬂumunisi

Urbanist

Talk Approximate
Scale Level:
Local
municipalities

Region | Municipality

& 2 s &
T E =R
6 months VK" mmm .t’f“‘ R@_!lli;?

Farmers Cattle Ranchers Hydroelectric plants ¢ !
[y s— 20 years

How is it going to work this planning institution in the

Scale Level: ‘ short, medium and long term2 The starting innitiative is to
muR"eig,.'::I?t'ies contact and approximate the external stakeholders, then
! Chai: Facatativ | £ Chair L Caers. | introduce them to the plan project.
N
SL’oéal' ® 00000 000000 0OOOGO The conformation of the institution will be done in approx-
municipalities 0000 0000 imately two years. The phasing of the planning institution
7777777777777777777777777777777777777777777 , 7’7! o is shown in the scheme of the left. First the local scale is 15 years

develop in different stages until is complete to consoli-
12 months ] R
date the regional assembly. After the local municipalities

representatives is complete, the Chairs are selected to

””””””””””””””””””””” T- - - become an active part of the general assembly and the

Sealiieveh final decision making.
Regional

municipalities

After the first two years, the phasing of the develop-
ment and improvement of the territory will be given in
30 years, through the spatial interventions shown in the 10 years

i Chair;Chia 1

! Chair:Bogoté |

Scale Level:

Local
municipalities maps. For the first 15 years, the ecosystem will recover

completely and for the next 15 years the social interven-
tions will consolidate completely.

********************************* S e e S e e e To build the scheme of the proposed planning institution,

Scale Level: Periferal memhers there were some European projects of regional govern-
i 1 . . .
s e i ? i ance that contribute as potential examples of spatial

municipalities *
{ Chairichia { ! Chai:Bogotd | planning and sustainability. The principal reason why 5 years
these projects were highlighted, was because they ap-
SL’O;I' plied spatial strategies in order to improve social, en-
municipalities vironmental and economic aspects. The first example

Representative

7777777777777777777777777777777777777777777777777777777777777777777777777777777 deals with the regeneration of the Emscher River, also
e known as Ruhr Region Basin in Germany. The second

Bog;té.River example, the Zuidvleugel or “south wing” is the group
asin

****************************************** of cities and towns in the south-west of the Randstad in
P Core members the province of South Holland in the Netherlands. They
gl t ? have one principle: co-government. The third example, 2 years
municipalities (T T . . K
© Chairichia, | | Chair:Bogots ¢ Chair:Girardo. | ¢ Char: Focatativ | the community of communes of Val de Dréme brings
' together thirty municipalities of the Dréme Valley located
e in the region Auvergne-Rhéne-Alpes in France. The com-
municipalities munity has three missions: sustainable & distributed de-

velopment, enhanced solidarity and environment quality.




Section 5
Design

Ideal Vision

The ideal vision, in the development and design of the
hybrid city, is shown in the map below. Spatial plan-
ning in line and accomplishing the main goal in the
environmental field and the objectives in agriculture,
waste, energy and urban development.

To accomplish in a realistic way the goal and objec-

tives, it is important to optimize three systems and
their flows: food, waste and energy; including the so-

Urban Forest
Wetlands

Hills

Rivers

Flood Area
Sustainable Agriculture

Private to public green areas

cial and environmental factors. The systems have cer-
tain demands:

Food: Feed 55% more population with the same
amount of land.
Waste: Manage and locate 141% more waste
Reduce traffic 50%
Energy: Energy generation 4 times more

T

Hybrid model
Predominant Use in the area
Facilities

Housing

- Urban Agriculture
- Flower Fields




Realistic Vision

Method Use / Implementation Transform into: Regional network structure system
]  d
GOVERNANCE Inclusi
. ncilusion
F
Landscape Balance
s
CONTAMINATION ' \
RIVER
Recover \ '
Sustainability
INFRASTRUCTURE
Connecting
Network
Bicycle Interconnected pedestrian Network
Supply system
Urban Agriculture / ;
Sustainable Agriculture Integrated Farming
</ @ i
Recycle
OO0, > 4
Recycling System Reuse Network
ENERGY
“ Complement

K

54

Solar Energy /Burn Plant

Renewable Energy Network

Regional Toolbox

To improve these demands listed in the previous page
over food, waste and energy, a regional/local tool-
box was developed and will help tackle these issues.
The toolbox will allow to reach the hypothesis estab-
lished since the beginning. The goal system where the
conflict between human activities and natural resourc-
es coexists in a sustainable way. The toolbox is shown
in the left page:

It includes the three flows (food, waste, energy), gov-
ernance, contamination and infrastructure as the prin-
cipal key elements for the framework in the design.

To classify, validate and adjust these information, the
key elements: governance, contamination, infrastruc-

ture, food, waste and energy, are the starting point
for the proposal to succeed.

Wetlands = 500 Ha approx.

Bogota River — 90 km approx.

‘* Eastern Hills Reserve — 13.200 Ha

Passes through the city

Thomas Van der Hammen Reserve — 1395 Ha

As a result, they will achieve the necessary support
to transform the region into a hybrid city model and
potentiate sustainability.

The design shown in the beginning of the section, il-
lustrates the development of the hybrid city model in
area # 3 of the regional strategy. It is located in the
northern part of the capital city (Bogotd).

Bogotd has a population of 7.800.000 people
(2015). In 2065, the population is expected to have
12.900.000. In this 50 years, the population of the
capital will grow 5.000.000 approximately.

In the areas and quantities shown below, it can be seen
that the area has a great ecological structure, plus op-
portunities in food (urban agriculture) and waste fields
principally, for the improvement and sustainability of
the ecosystem and the population.

Consumes - 1 kg per day
365 kg per year

W City Generates — 800.000 kg of recycling material
/ﬁ‘ Produces - 0.28 kg recycling material per day

@ Usage of — 1.300.000 Ton per year
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Ecological Structure and Urban Development Bogotd

The map in the left, that has the Ecological Structure
and Urban Development of Bogotd, shows the dimen-
sion of the urbanization in the territory and the amount
of natural structures that the city has. The capital has
around fifteen wetlands, one natural reserve (Thomas
Van der Hammen), the Eastern Hills and the Bogotd
River, to mention some of the ecological structures.

To take advantage of the enormous ecological struc-
ture that Bogotd has, that is in danger of been urban-
ized and wasted from the spatial planning of the city,
the hybrid city model will be located in the northern
part of the capital city where the forest reserve Thom-
as van der Hammen is located.

The regional toolbox will help explained the planning

and design of this specific area.

Governance

In the right column, there are two maps that illustrate
in different categories what will go, transform or pre-
serve.

In the top: land use. The majority of the preserved ar-
eas in the map are ecological structure. In the middle:
Spatial Planning. Around 85% of the area will be
transform in its planning distribution.

Finally in the bottom, the timeline where the territory
will be transform by the intervention of the new plan-
ning institution during approximately 20 years. The
area is divided into seven periods. The priority is giv-
en to the areas closer fo the water structure and the
urban forest in the plan.

2 years

5 Years

7 years

10 years

12 years

15 years

20 years

I35

- Go 5-10 years
- Transform

Preserve

Land Use

1—20 years

- Transform

Preserve
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DOMESTIC AGRICULTURE

é Chemicals

‘ Organic Materia

Contamination of the river

The obijective is to prevent the contamination and
control the amounts thrown to the river. It is possible
by identifying the sources that contaminate in higher
quantities:

» Domestic

« Agriculture

«Industrial

« Mixed: Industrial + Domestic

B

DOMESTIC AGRICULTURE

Recycle Compost
AN r &y

CJ
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o

Sources that contaminate

INDUSTRIAL INDUSTRIAL + DOMESTIC
Oils and fats V} Sewage water
Metals Garbage

These four principal sources have the opportunity to
change the current situation over the river, through the
optimization in recycling processes and other solutions
such as:

- Domestic RECYCLE

« Agriculture COMPOST
«Industrial RECYCLE

» Mixed: Industrial + Domestic BURN WASTE

The same sources that can help de-contaminate

INDUSTRIAL INDUSTRIAL + DOMESTIC
Recycle Burn Waste

D

Solar Energy

@r’

Infrastructure

The element highlighted in infrastructure is the bicycle.
In Bogotd and other cities around the department, has
great reception and potential of improvement. The
city has around 392 km of bicycle paths that could
be increased in the planning of the hybrid city model.

Panorama de la bicicleta en América Latina

km de infraestructura ciclista

26,9

Medellin

Buenos Aires Santiago

*(area metropolitana)

In the map, Location of street sections (page 61), there
are highlighted two sections to illustrate the distribu-
tion and priority given to the bicyle in the hybrid city.

Also the Bogotd River and its planning and protection
area is included to show where the Bogota River Ba-
sin Development, Planning and Protection Authori-
ty will start its duty and establish the proposed strat-
egies for the protection of the ecological structure of
the Bogotd River basin.

Porcentaje de viajes realizados en bicicleta

103,5
359

Maontevideo Cordoba México D. F

24 2*

Sao Paulo Rio de Janeiro

3,2

Bicycle in Latin America

Bicycle infrastructure (Km)

‘ % trips made by bicycle
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Section general infrastructure

The sections shown in this page, illustrate the distribution of the princi-
pal road infrastructure. The priority in design for a enhanced network
infrastructure is the bicycle and pedestrian flows. For this reason in
every case, there are bicycle paths, pedestrian sidewalks, public trans-
port and finally car lanes.

The sections correspond to a primary road and the relation between
the urban forest park and the square framework; and the other to one
main arterial road involved along the hybrid city design. In both it
is taken info account the needs in public transport and cargo; without
forgetting and including the ecological infrastructure.

Section B-B’
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Landscape/
Terrain

Housing (28)

Base Facilities (8)
TypoI?gy Urban Agriculture (16)
Design Flower fields (12)

O Housing

M Facilities

B Urban Agriculture
E Flower fields

36.300 m2 approx.

123.710 m2

Blocks between:
1.200- 2.700 m2

Morphology

1.800 m2 approx.

Lots 0 7 "‘:f; ' —2.100 m2 approx.
= >

1.950 m2 approx.

8.500 m2 approx.

Blocks
Infrastructure 36.100 m2 approx.
Division 16 parts
Gross Area 160.000 m2
16 Ha.

Structure and morphology square system
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Square Design Framework

In the next section, it will be ex-
plained the remaining three key
elements of the regional toolbox:
food, waste and energy, related
with the connection local/regional
scale of the hybrid city model.

During the design process a square
system is developed. It has the
framework for the planning of the
territory that corresponds to the ar-
eas assigned for this specific spatial
structure.

The main square system starts with
a gross area of 16 Hectares (see
image Structure and morphology
square system). Along the distribu-
tion, the infrastructure, blocks and
finally lots are defined, which give
shape to the morphology of the
square. In the end the main typol-
ogy square has 64 lots divided into
16 smaller blocks with an area be-
tween 1.200 and 2.700 m2

The land use is distributed in four
main functions:

+ Housing

« Facilities

«Urban Agriculture
« Flower Fields

As a result, the system square has its
functions located responding to the

The square system distribution is shown in the image
below:

Housing

Commerce and business
School (pre-school)
Recycling Collection Point
Urban Agriculture

Flower Fields

To begin, the buildings have a height of floors de-
pending on the function. The standard and suitable
to have a successful model with the goals established,
is shown in the section below (Section Square System
Distribution):

Square System Distribution

Facilities and housing near it has the higher buildings.
On the other hand, the inner part of the square has
lower density and height. The design criteria is fo-
cused to reduce demands over urban development,
food (agriculture), waste and energy.

Facilities: Housing:
Business + Commerce High Density
2 - 20 floors 15 floors

i R H

Housing: Housing:
Low Density High Density
3 floors 20 floors

Section Square System Distribution
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Density

@® ® GO

Urban Agriculture 16Llots | 3.16 |Ha
Facilities: Education, Waste 4 Lots 0.46 | Ha
Housing: High/Low Density 28 Llots | 5.62 |Ha
| Facilities: Business, Commerce | 4lots | 0.85 |Ha
Flower Fields 12 Lots 1.98 | Ha
Road Infrastructure 3.63 | Ha

TOTAL 15.70 | Ha

Areas and functions

000

O,
©
Square Densities

The qualities and opportunities present in the previ-
ous fields brought the densities inside the square sys-
tem, that are shown in the image Square Densities.
Each function has a certain number of blocks and total
area.The square will look like the 3D scheme: Square
System Densities.
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3D Square System Densities

Square System Design

The plant and 3D (Square System Design) shows how open areas (urban agriculture and flower fields) and
the block is going to look like. The distribution of the the location of the housing, facilities, etc.

3D Square System Design
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In the following table, there are the calculations (one
square system), how many people are going to be
located, how many families, the density of people per
Hectare and how much is the total floor space and
construction index in housing units.

Bogotd has an actual average density of:
197 inhabitants/Ha

The proposed in the square system will have:
139 inhabitants/Ha

It has a reduction of 60 people per Hectare. The pur-
pose of this is to have other functions such as urban
agriculture and flower fields for a more sustainable
model of planning in the territory. Also to use the ad-
vantages that the land has in its ecological and water
structure.

The image (right) details one of the key elements - in-
frastructure - contained in the square system.

The design previously mentioned, will be developed
through the strong support of the internal and external
stakeholders (planning institution). The facilities and
housing will be potentiated principally by the private
sector. Following the strong guidelines described be-
fore:
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TOTAL

Floor Space Index

15,111.72|m2

Construction Index

74,805.88|m2

782 |Families

2,216 (Total Housing Units

8,864 |Total People

Total Block Area

16

Density

138.5

People per Ha

W

Investors Designers Developers

Y 4
-@- [ )
@ a. &TA
P LI ¥ s\
- AR LS
Solar Energy Rec)jcllng . J - -
Collection Point Education

o ] )
1 =
' Flower business market

Communities

Communities Designers Developers

Square System Stakeholders

« Densities - people
+ Heights - buildings
+ Public Space

+ Insulations

« Functions

Likewise, the phasing of the square system will be
completed in approximately five years. In order:

a. Facilities - commerce and business 3 years

b. Facilities - education, waste, food(compost)2 year

c. Flower Fields 1 year
d. Urban Agriculture 1 year
e. Housing - Low density 3 years
f. Housing - High density 5 years

Square System Phasing
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Urban Forest - Park

Wetlands

Hills

Rivers

Flood Area

Sustainable Agriculture

Green Areas

Wetland’s Green Areas

Infrastructure

Logistic Parks

Water Storage

Reforestation

Green Belt Park

Education Hubs

Blocks

Natural Reserve - Thomas van
der Hammer

La Conejera and Guaymaral

Eastern Hills, Conejera Hills

Bogotd River & Torca River

Bogotd River

ALO, Autopista Norte, be-

tween others

along Bogotd River

along Bogotd River

Existing public and private

Schools and Universities

Housing, Facilities, Flower

Fields and Urban Agriculture

Reference Map for Areas

TOTAL ECOLOGICAL

AREAS
STRUCTURE

Urban Forest Park/Natural Reserve - Thomas van der Hammen 1,057.01|Ha
Humedal Guaymaral y Torca 30.27 |Ha
Humedal La Conejera 58.90|Ha

Green Areas 258.62|Ha 2,967.12 Ha
Wetland's Green Areas 329.62|Ha
Sustainable Agriculture 1,071.30|Ha
-La Conejera Hills 161.40|Ha

TOTAL URBAN

DEVELOPMENT
I cducation Hubs 182.41|Ha

-Blacks System Framework + Logistic Parks 1,302.76|Ha e e
Flood Area (Width) 50.00|m
Green Belt Park (Width) 100.00|m
80.00|m

- Reforestation Area (Width)

Gross Areas Table
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Ecological Structure




The general map of the hybrid city is shown in page
68 and 69. The description and location of the prin-
cipal functions and distributions is given in page 70.
As it can be seen, the ecological structure is the most
important element of the the spatial planning.

Green Corridor # 1

\ \ DA\ Y

On page 71, the gross areas of the ecological struc-
ture and the urban development in the hybrid city are
given. The ecological structure has a total area of al-
most 3.000 Ha; urban development has a total area

of half the ecological structure: approximately 1.500
Ha.

These areas include the urban forest park, green are-
as, wetlands, wetland’s surrounding areas, two existing
education hubs that will be preserved and enhanced,
the squares design framework, sustainable agricul-
ture, to mention some of the most important proposal
interventions. The distances of the Bogotd River plan-

ning and protection area are given in the bottom of
this table. The distances to create the River Green Belt
and set up the starting point of the planning institution
intervention are: 50 metres of possible flood areq,
100 metres of linear park and 80 metres of reforest-
ation area.

X




Green Belt - Bogota River

On page 72 and 73, the connections and interactions
of the ecological structure and the rest of the plan are
highlighted to understand the strengths and linkages
bewteen them. Green corridors connect hills, urban
forest park and finally the river green belt.

There are six letters (from A to F), that are shown in the
map and locate the areas where an image of the de-
sign principles were made. They are all based on the
ecological structure priority and key element guide-
lines.
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Image A, shows the connection from the river green
belt, crossing a green area and finalizing in the urban
forest park. The picture highlights the needed infra-
structure (passing by important roads) to connect ar-
eas such as the river green belt and the urban forest
park.

The green corridor also crosses an area delimited with
sustainable agriculture. Due to this areaq, that is part
of the landscape of the hybrid city, provides positive
physical and visual relationships and the opportunity

to connect different functions in the hybrid city model.

Image B is a zoom in detail of the River Green Belt.
It shows the distances mentioned before between the
different land use functions, and the integration of the
whole ecological structure for the planning and pro-
tection of the Bogotd River.

The River Green Belt has an offset of 230 metres in
all its extension. The Bogotd River in the current situ-
ation has an insulation of 100 metres. However this

extension has not preserved and recover the ecolog-
ical structure of the water and the soil due to useless
administrations.

The study about the forest reserve Thomas van der
Hammen had in its maps this distance (230m) from
the Bogotd River to the starting point of the natural
reserve with the same name (see Appendix VI). So this
distance was taken as a referent and example to fol-
low; and take advantage of it, proposing two impor-
tant areas that the ecological structure needs (flood
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 Corridor # 2

and reforestation area), and one that could be
useful for the quality of life of the inhabitants: a
linear park for recreational purposes.

The first 50 metres area established as flood
area. The next 100 metres are a recreational
park with nodes along the river, that identify
areas with higher and lower density of visitors.
This specific example of a node in the River
Green Belt shows the a higher density of visitors
and activity around the ecological structure.

Finally, the insulation between the River Green
Belt and the other functions (in this specific case
sustainable agriculture) is given by a length of
80 metres that has been recovered through re-
forestation.

Image C shows a second green corridor connec-
tion between the Urban Forest Park, passing by
sustainable agriculture and the final reaching
connection with the River Green Belt.

This specific connection has an underground
road infrastructure besides the green corridor.
For logistic purposes it is an important connec-
tion and this is the reason why it was deter-
mined this way.

Also, there is special precaution with the Lon-
gitudinal Avenue of the west (ALO road infra-
structure) that needs to pass along the wetland
(bridge). This connecting element will take par-
ticular guidelines to protect the wetland and not
burst the connectivity of the Urban Forest Park
that includes this ecological structure.

79



Urban Forest Park

Image D is a zoom in detail of the Urban Forest Park.
It shows some distances as well between the road that
limites the green area with the hill that starts after the
flat part. The distances vary between 550 and 580
metres. This distance was given to the projection of
the road infrastructure in the right part of the image,
that coincided with the delimitation given for the for-
est reserve Thomas van der Hammen in its study (see
Appendix VI).
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The Urban Forest Park will have an extension of ap-
proximately 1.100 Hectares in the complete hybrid
city of Bogotd. It will have recreational areas and also
preservation of the ecosystem, its Fauna and Flora.
The reference location map in page 82 (for zoom in
details of the ecological structure), shows zoom in de-
tails of image E and F.

Image E in page 82 and 83 is a zoom in detail of the
previous explanation in image C (page 78 and 79).

The image shows the Longitudinal Avenue of the west
(ALO road infrastructure bridge) in between the wet-
land La Conejera.

The image illustrates de strong ecological connections
without interruptions with the crossing road infrastruc-
ture. From this view, the south west part of the Urban
Forest Park can be appreciated with its context.

Image F on the other hand (page 84 and 85), has a

different angle and perspective of the visual of the
ecological structure. It is seen from the inside of the Ur-
ban Forest Park, and how the mountains become part
of the landscape and hybrid city model as well.

The ecological structure is in the planning and de-
sign of the hybrid city. The recovery and protection
of these example areas shown in the previous pages,
allow the territory to restore its natural structure with
the surroundings in the local and the regional scale.
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These areas as example of the vision of the ecologi-
cal structure: Green Corridor # 1, Green Belt of the
Bogotd River, Green Corridor # 2, Urban Forest Park
and the final two zoom in details, are all connected
with the system of squares that interact with each oth-
er.

As a result, the structure of the territory becomes more
sustainable; with the improvement of the flows, the res-
toration of the ecosystem and as a consequence the
quality of life of the population.

The four icons in the right of the page, show the four
ecological structures mentioned in the beginning of
the design section and how the four are included and
linked with the hybrid city guidelines for the creation
of an integrated network.

ﬂ Wetlands

A
e

Bogota River -

S‘ Eastern Hills Reserve
=

fend X,

" //;‘j Thomas Van der Hammen Reserve
'




Bogota River - Thomas Van der Hammen Reserve

Wetlands ‘* Eastern Hills Reserve




Hybrid Block Model

\
In the regional river basin map (page 44), the strategy
is going to be given by the generation of an interface

(a mixed shared area) denominated “hybrid city”.

The relation between the square system (one block)
and its surrounding blocks is really important. The in-
teraction in the area between the blocks, taking into

account landscape, infrastructure and flows, is the key \ Al ; : " / -] T
element to coordinate the planning and design in the : ¥ ¥ ) i T : N %?@
same way. / (4 : \f%
The first map (top), highlights the ecosystem structure
inside this specific part of the hybrid area. Elements
such as the Bogotd River and its green belt, hills, urban
forest park, green areas and sustainable agriculture
conform the adaptative capacity of this territory.

The urban forest park and the green belt will be shown
later with its further design and planning of the areas
that needed to be improved.

The second map (middle), shows the infrastructure that
will be important for the flows in the map below. The
map shows a principal artery road and its connections
with the secondary and finally local roads.

Finally, the flows map will have the logistic park in the
southern part of the map. It is going to have direct
connection with the main road infrastructure and will
have areas for: recycling collection point, non-recyca-
ble garbage and flower meeting point and distribu-
tion. In the west park of the logistic park, due to the
topography, it will be located a water storage area
for future needs.

The light blue, orange and purple, show the routes that
the garbage, recycling and flower trucks will use to
optimize the transport and the collection of the sourc-
es. The overlap of these three layers, give as a result
the optimum profile of the hybrid block model.

The image system of blocks (right), shows the relation-
ship between the design of the urban development
and the design and linkages with the ecological struc-
ture. In it there are five letters (from A to E) that lo-
cate zoom in details of five different areas inside the
system of blocks and the interactions with the context.

In the following pages, the principal functions of the % g ;
block (urban agriculture, flower fields, facilities and ‘ e e
housing) will be developed and explained. :

Hhse

Flows - Logistic Park

; ‘ J - R ':§ysfem of Blocks
86 e



Urban Agriculture

The square block system has the following functions
that intregrate a sustainable use of the land and the
resources in the hybrid city model:

+ Housing

- Facilities

« Urban agriculture
+ Flower fields

The following design images that are going to be

shown and explained (page 88 to 97), correspond to
functions related to productive and re-use areas:

« Urban agriculture
+Flower Fields
+ Compost Centre

All of them involved and participating through educa-
tion to potentiate and enhance these guidelines and
develop new habits in the population.




Urban agriculture in the main block has an extension
of approximately 3.2 Hectares for production. If it
has two harvests in one year it will have a productive
area of 6.32 Hectares to produce almost 7.33 Tons
of food per year.

This information concludes that the block is able to

feed 22% of the population living in it. This means
that from the 8.864 people living in one block of 16
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Hectares, around 1950 people will have food cover-
ing vegetables and fruits.

The figure named zoom in detail example of urban
agriculture, shows the location of the design image A.
The picture illustrates urban agriculture, its direct con-
nection with housing inside the block and the surround-
ing context.

In the image, the road infrastructure with its public
transport, the energy sources through solar panels the
open public space and the near flower fields, create
the sustainable atmosphere that the hybrid city model
looked for.

The image below, illustrates the social compromise and
improvement in the urban agriculture model function
for the hybrid city in Bogota.

For this design guidelines some examples were taken
into account. Referents from Michigan, Chicago and
Boston in the United States were relevant for the de-
sign process (See Appendix V).

Population intervention and interaction with urban agriculture

91



Flower Fields + Education

The flower fields in the main block has an extension of
approximately 2 Hectares for production. With two
harvest in one year the area will have a total produc-
tive area of almost 4 Hectares.

The purpose of the flower fields is to will keep the
traditional recollection and distribution structure that
Colombia has as second world flower producer and
first Latin American flower producer.

The flower fields not only will bring a landscape touch
to the block but it will also generate a considerable
amount of jobs. In the total system of blocks in the hy-
brid city it will generate around of 8.800 jobs.

The design example of this system includes the pro-
ductive area for the flower fields and the location of
the recollection point for them.

Location zoom in detail example of flower fields




ECOHAB
LCOLOGICAL COOPLRATIVE HOUSING UNIT
8 JEAN- JACOUES ROUSSEAU. COLOMBES.

The recollection point and generation of employment
will follow the existing structures that Colombia has
and it can be seen in pictures 34, 35 and 36. The
floriculture is a notable activity in the development of
internal relationships of the local economy. It exports
95% of its production and 59% goes to the United
States.

Statistics show that 1.000.000 people depend on flo-
riculture in the country. 60% of the labor force is wom-
en and 88% of the flowers produce in the country are
grown in the department of Cundinamarca. This intro-
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duction of the flower fields function to the main block
framework is a great opportunity to potenciate and
enhance the flower production and business. As well
as increase the number of jobs offered in the market.

On the other hand, the design picture shows the loca-
tion of an education centre (pre-school). This facility is
next to the recollection point and is highly benefit by
the surrounding public space.

The educational point will be a starting initiative fo

promote the incoming knowledge and development
about the flows: food, waste and energy. This means,

that education over waste management, waste recy-
cling, sustainable food production, compost production,
renewable energy sources and eco-friendly concepts
with the colombian ecological structure will be intro-
duce to the new generations since their younger age.

The education centre has an approximate area of
1.800m2 to develop this kind of concept strategies
and apply them.

An important referent for the development of this stra-
tegic intervention was given by a Colombian school

in Bogotd: Saint George’s School. They implement all
the concepts mentioned before and applied them in
their campus to teach children and encourage upcom-
ing generations to think and act according to the sus-
tainability of natural resources. The school has organic
crops of around 1.000 m2.

Also, referents such as ECOHAB with cyclic networks
show the opportunities in sustainable cycles to main-
tain the positive relationship between human activities
and natural resources. (See Appendix V).




Compost Production Area + Waste and Recycling Collection Point

Related to the education purposes, compost produc-
tion and recylcing are some of the most important con-
cepts to be introduced. For this reason, the next design
image shows the local scale intervention for compost
and recycling collection point.

The main block has a common compost production
area that has 1.420 m2. It will be located in the cen-
tre of the block. Close enough from urban agriculture
areas and flower fields to facilitate the transport and
logistics.

On the other hand, the recycling and waste collection
point has an area of 1.900 m2. This area will help
recollect garbage and recycling elements of approxi-
mately 2.200 housing units that the block has.

Then the recyclable and non-recyclable waste is taken
to recycling plants and burning waste plants respec-
tively. To produce new goods with recycling material

and to generate energy with the burning waste source.

This is another opportunity to generate jobs in this
field. Around 11.500 people and 10.000 homes live
from the waste /recycling business in Bogotd.

Also, the capital city produces 6.000 Tons per day,
30% recyclable material, 60% organic material. This
high amounts of organic waste will be really helpful
for the compost areas and also for the sustainable
agriculture established in the hybrid city.

The positive development of these functions is that the
social factor gets benefits, generating incomes and
jobs and creates the opportunity of development of
sustainable projects.

Some primordial referents were taken from Curitiba,
Brazil and Rotterdam Urban Metabolism project. (See
Appendix V).

Location zoom in detail example of compost area + recycling recollection point




Housing

This page illustrates the technology implemented in
all the constructions, but especifically in housing and
facilities. The opportunities present for the private
sector (developers, investors and constructors) to build
sustainable friendly housing and business centres with
wind and sun considerations, are enormous. (See Ap-
pendix V).

Also, the strengths of building sustainable housing in
the main block and all the system of blocks, bring an
important input to the environment and develop infra-
structure for solar electricity and water storage.

Bogotd has a demand of 703.000 new housing
units between 2012 and 2021. This means around
2.500.000 need to have a home. For this it is need an
area of about 3.200 Hectares for housing and 1.430
Hectares for other functions.

With the development of this sustainable model, ap-
proximately 158.000 housing units will be develop

e

and 630.000 people will be located with a density of
around 139 people per Hectare. Improving the 197
people per Hectare that the capital city currently has.
Even though its only 25% of the population that needs
to be located in the next five years, it is a start to im-
plement a sustainable model and the protection of the
ecological structure in the territory.

The development of more hybrid cities in other munic-
ipalities of the Bogotd River basin (as established in
the regional strategy) will create this polycentric are-
as that will protect and plan the territory and improve
the quality of the environment and the population. But
not only this, it will create the opportunity to locate this
other 75% of the population that is in need of home
and in a more sustainable model for the environment.

Image D, the 3D location and the public space image,
present the interventions in the public space and how
the housing will become part of these guidelines.

Public Spa along houng areas
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Facilities /[ Infrastructure Logistic Park and Sustainable Agriculture

Location business and commerce facilities

Image E (page 87), shows the location of a fragment
of the logistic park, the relation with the road infra-
structure and the connection with the sustainable agri-
culture of the hybrid city.

The hybrid city model located 140 Hectares for logis-
tics parks along the territory. In each area where one
logistic park is located, the area shelters: food pro-
duction from the sustainable agriculture area, waste
collection to take to the final destination point (burn
waste plant or recycling plant) and water storage
area.

The area of the sustainable agriculture is located in
the other side of the ALO road infrastructure, and the
logistic parks are located near the system of blocks.
For this reason, the process to transport and distrib-
ute the food is given by a underground platform
(as it can be seen in the image below) to transport
the production from one side to the other where the
logistic park is.

The sustainable agriculture has an area of approx-
imately 1.000 Hectares and can have two harvest
every year of around 2.500 Tons of food per year.
With this number, the people who lived in the hybrid
city model can complete the demand of 88% that was
missing from the urban agriculture production. Also, it

1

T

has a 17% extra that can feed other part of the pop-
ulation in Bogotd.

This road infrastructure provides with public transport
(Transmilenio), car lanes and a train line to transport
the goods if necessary. The train line goes from south
to the north of the capital city.

Also the availability of this areas for sustainable ag-
riculture will generate as well another percentage of
jobs that is useful for the hybrid city model.

The logistic park is not only to recieve and keep goods
but also for logistic, transport and distribution process-
es needed by the system of blocks correspondent to it.

The routes of trucks for waste, flowers and food recol-
lection are established as it was shown in page 86 in
the map: flows - logistic park.

On the other hand, in the corner areas of the main
block, there are some areas establish only for facili-
ties: commerce and business. This areas per block are
approximately 1.450 m2. The opportunities present
for the private sector again (developers, investors and
constructors) to build sustainable and modern facilities
are of great importance. To also supply the needs of
the population.
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Current Profile in the Bogotd River basin
The schemes shown in this page, illustrate the actu- +Energy

al and proposed profile of the Bogotd River basin. « Infrastructure
The current situation presents an unsustainable model « Contamination
where the unbalance and division between the guide- « Economy

lines highlighted in the project, threaten the territory. « Social

In every guideline the problematic is different, but
when it has really high or low categories is a difficulty.
+Ecology - Ecosystem The main four guidelines that generate sustainability
+ Governance and involve the rest of the guidelines are: Economy,
+ Food Ecosystem, Social and Governance.

- Waste

These guidelines are:
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This way, the proposed profile applicable for this hy-
brid city model has the variations show in the scheme
of the right. Although is not a rigid profile, it can give
the advantages and disadvantages of increasing or
decreasing one of the made key elements taken into
account.

In economy, the production, consumption, use, technolo-
gy, labour and infrastructure have a bigger field area.

In the ecosystem: water, soil, Flora, Fauna, area pro-
tected. Food, energy and waste are planned, and in

Proposed Optimum Profile in the Bogotd River basin

that way reach the balance shown for a sustainable
and self-sufficient river basin.

The social guideline involved a lot of participation,
projection and recreation (health and well-being).

Finally, governance through the implementation of the
new planning institution with its mobile location (the-
matic offices in every municipality with monthly meet-
ings) along the territory of the water structure, will
improve the quality of the ecological structure and the
administration of the natural system in a proper way.
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Calculations

The connection of scales, the inclusion of rural, semi
urban and urban areas and the spatial planning of
the territory lead to the final approach for a region-
al integration in a sustainable network and protection
of the Bogotd River and its ecological structure in the
river basin.

The proposed model gives clear densities and pos-
sible sustainable interventions for the improvement
of the ecological structure. If the political entities like
mayors that are involved in part of the process of the
hybrid city, want to implement the model and increase
the densities is possible. Although, faces the responsi-
bility of assuming the consequences over the territory
and for sure it will not provide the sustainable goal
system that has been established from the beginning.

The calculations shown in the next page, are a summa-
ry of the information explained before in every detail

function of the main block and the system of blocks.

They provide the standard needs that are necessary
to achieve the sustainable and self-sufficient river ba-
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sin that is needed in the territory. All the functions are
mentioned: from housing, facilities and logistic parks,
to flower fields, urban agriculture and sustainable ag-
riculture.

Finally, the linkage and embedding of the block unit in
the regional system is designed as follows:

The development of a new model of governance
based on examples, allow the development of the hy-
brid model in the Bogotd River Basin.

On the other hand, the planning innovation of the pro-
posed planning authority for the river and the basin in
general, gave considerable input for the final product.
The validation of the gathered information let the im-
provement of the key elements highlighted in the re-
gional toolbox. The principles involved in the planning
of the territory and the future vision and direction.

The territorial binding between social, economic, rec-
reational and environmental fields was a success in the
design and its future sustainability.

Bogoté Population 2015 7,800,000
Bogota Population 2065 12,900,000
People to locate 5,100,000
Total P | 8,864|P lati block
Square System - 1 block = a. CORE L ekl S o
(16 Ha) Density 138|People per Ha
Total Housing Units 2,216
Hybrid Model - 71 blocks  |Total People 629,344 | Population Located in Hybrid System of Blocks
(16 Ha) Total Housing Units 157,336
P t P lati
ercentage Population 12|%

Located in Hybrid City Model

URBAN AGRICULTURE

Bogota Food Footprint 2015 2,900,000|Tons per year
Bogota Ecological Footprint 2,500,000|Ha per year
Bogota Food Footprint 2065 4,700,000|Tons per year
Bogota Ecological Footprint 4,200,000 |Ha per year
Food Footprint Square System - 1 block (16 Ha) 3,295.59|Tons per year
Ecological Footprint 2,841.03 |Ha per year
Food Footprint 233,986.87|T
=t s R Hybrid Model - 71 blocks (16 Ha) : il
Ecological Footprint 201,712.82 |Ha per year
Area for production 3.16|Ha
H t-2 6.32|H
Square System - 1 block e = RELYEAT 2 periyear
Production 7.33|Ton per year
Food produced will feed 22%
Total Area for production 224.37|Ha
Total H t-2 448.74 H
Hybrid City Model - 71 blocks = - ol it
Total Production 520.54|Ton per year
Total Food produced will feed 22%
Population Feed - 1 block
1,950 |People
(16 Ha)
Population Feed - 71 block
138,456|People
(16 Ha)

National Production

7,290|Ha

Department Production

5,832(Ha

Total lobs 182,174 |People
Square System - 1 block  |Area 1.98 | Ha
(16 Ha) Harvest - 2 per year 3.96|Ha per year
Hybrid City Model - 71 blocks | Total Area 140.55|Ha
(16 Ha) Total Harvest - 2 per year 281.11|Ha per year
Populati loyed i
opulation employed in 8,781| Peaple

Hybrid City Model

SUSTAINABLE AGRICULTURE

Area for production 1,071.30|Ha
Hybrid City Model Harvest - 2 per year 2,142.60|Ha per year
Production 2,485.42 | Ton per year
Percentage Population Feed 105.04(%

in Hybrid City Model

661,080|People

FACILITIES
Waste
Square System - 1 block

Produces 642.64 kg per day RECYCLING MATERIAL

(16 Ha)

Hybrid City Model - 71 blocks

(16 Ha) Produces 45,627.44 | kg per day RECYCLING MATERIAL

a

For the population

BUSINESS AND COMMERCE 0.15|Ha
Square System - 1 block
(16 Ha) SCHOOL (pre-school) 0.17|Ha
RECYCLING COLLECTION POINT 0.19|Ha
- BUSINESS AND COMMERCE 10.30|Ha
Hybrid City Model - 71 blocks
(16 Ha) SCHOOL (pre-school) 12.39 Ha
a
RECYCLING COLLECTION POINT 13.51|Ha
LOGISTIC PARK

Areal 5.29|Ha

Al 2 12.14H
Total Area destiny to logistic Area = — Ha
parks in Hybrid City Model s . 4
Area 4 12.83 Ha
Area 5 97.71|Ha
TOTAL 140.15|Ha

Summary of calculations done in every function
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The following maps in these pages and page
109, show the development of the Bogotd hy-
brid city area in a regional level. The implemen-
tation of this design in the other located areas to
intervene in the regional scale, will generate an
impact that could connect the territory into one
integrated network. The regional map shows the
starting initiative with the development of the hy-
brid city models and how is visualized in the river
basin scale.

The future interaction of these models will im-
prove the ecosystem structure and the use of the
natural resources. Transforming as well the river
basin into a polycentric region.

Acoomplishing the optimization of the systems in
food, waste and energy, involving social and en-
vironmental factors will be one of the most impor-
tant achievements of the project.

All the key elements mentioned before, are the
starting and defining point of the project to use,
achieve and potentiate different elements along
the process.

To conclude, the hybrid city vision is given in page
112 - 113 and how it could look like. The result:

1. An enhanced planning of the geographical
regional scale.

2. The recovery of the ecosystem.

3. Improvements in the three flows: food,
waste and energy.

4. Finally, the social inclusion and participa-
tion of the population.

The regional vision in the planning of the territory
will look like the map in page 110 - 111. It shows
the river basin scale with the future developments
of the land. Spatial planning in line and accom-
plishing the main goal and objectives. A Regional
Integration and a Sustainable and Self-sufficient
territory.

The last scheme shows the improvement of the re-
gion with the river basin applying a sustainable
model of governance, from this day to the year
2065.
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Regional Integration - Sustainable and Self-sufficient




Hybrid City Vision
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Section 6

Conclusions

Motivation- Social and Scientific relevance

The principal motivation of this project in a social per-
spective is to stand out the importance of the Bogotd
River and its basin for the people in the region. The
magnitude of the explosion and contamination of the
natural resources doesn’t compensate the protection
and balance in the recovery of the area. Contrib-
ute to the generation of a sustainable system structure
for a healthier quality of life and improve habits for
upcoming generations of people with the immediate
context.

Prioritize and create interest in the generation of a
sustainable system structure. How? Through the three
activities that are highlighted in the right image (top).

On the other hand, for a scientific relevance, it is
known that the Bogotd River has had a considerable
number of studies and programs written for the pro-
tection and recovery of its structure, although none of
them have been implemented. The quantity of those
papers, essays or plans are not directly proportional
to the efforts done in the defence of this environmental
structure and its natural resources.

These documents have principally emphasized on the
study of the water resource or the soil quality, but
not in the joined natural system structure that includes
both and other physical elements in this specific case.
Overall they constitute the cycle by which human activ-
ities are benefit from.

Also, the lack of a regional law that covers the entire
area gives as a consequence the actual situation: a
national law that is not valuable and a local law that
is accomplished by some of the municipalities around
the river.

NATIONAL,; LAW 2811 — 1974: Article no. 1

Cooperation Collaboration Care — Protection
Habits

National
Regional
Local

National

Regional
Stronger

Local

“El ambiente es patrimonio comdn. El Estado y los particulares deben participar en su preservacién y manejo, que son de

utilidad pdblica e interés social.”

“The environment is common heritage. The State and individuals must be involved in its preservation and management,

which are of public utility and social interest.”

“La preservacién y manejo de los recursos naturales renovables también son de utilidad piblica e interés social.”

“The preservation and management of renewable natural resources are also of public utility and social interest.”




For this reason, it would be significant for the project
to contribute to this body of knowledge in a more in-
tegral and sustainable way. In the research group
- Complex Cities - it could give an approach of how
thinking from the environmental field as starting point,
could give another perspective in governance and
strategic planning to apply different choices for the
improvement of the Bogotd River.

The environmental field would be essential given that
focuses on the needs of the population and damages

Social

”4’
Cooperation
. 4

4 "(;p" O

Care — Protection

over the natural structure; instead of focusing only on
economic problematics or urban growth.

Moreover, a more concrete connection with the re-
search group - Complex Cities - could contribute with
its planning methods in the regional strategy that |
would like to approach.

What for? Well this will allow the generation of alter-
natives more in line with the planning of the territory.
As a result, this is going to integrate the region with the
Bogotd River and basin.

Scientific
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l

Habits What for?
0 Regional Planning
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National
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Reflection

Theme and case study relationship

The graduation project: HYBRID CITY, a Planning strat-
egy for the Sustainable Development of the Bogotd
River Basin, explored the overlapping of urban and
rural areas, into one hybrid model of planning and
governance. The goal system was to acquire the de-
velopment of the Bogotd River water structure and
basin, into a sustainable system of inter-connected
functions; ensuring the protection and restoration of
the ecosystem in the river basin. The world has been
increasingly modified by human activities. For this rea-
son, the conservation of biodiversity is essential as in-
surance to maintain resilient ecosystems and ensure a
sustainable flow of ecosystem goods and services to
society (Angelstam, Bengtsson, Elmqvist, Emanuelsson,
Folke, Ihse, Moberg and Nystrém, 2003: 389).

The Studio Complex Cities has provided the directives
and guidelines through spatial planning and strate-
gy. The appliance of them to my graduation project,
have allowed me to comprehend, recognize and val-
ve the processes needed to work in different scales
at the same time. During the first year of the master
in Urbanism (third quarter), | learned the role of ur-
banists. Their task is to offer appropriate futures on
which society can debate and decide what direction
is favourable. Also, that the implicit goal of the future
interventions is quality (quality of life, quality of the
environment, etc). For this reason, in my personal opin-
ion, the connection between different scales (local, re-
gional and national) and the projection involving both
urban and rural areas together was and still is of im-
portance.

It was studied that Urbanism is the spatial organization
of land and dynamics in regions and cities. To main-
tain the “quality” it is necessary to compare, evaluate
and develop flexible and durable designs, which have
a minimum impact over the environment and its natu-
ral resources. For this reason, the project intervention
in the Bogotd River Basin was a perfect study case
option for the demonstration. It involved the decision
of taking a sustainable direction, the challenge for
quality and the development of long-term initiatives

to recover and protect the ecosystem. The project is
motivated by the increasing contamination and dete-
rioration of the natural resources in the Bogotd River
and the surrounding territory.

There are three central elements that make possible
the creation of sustainable future plans for promising
regions: planet (environment sustainability), people
(social coherence), and profit (economic vitality). The
project took as starting initiative the environment, al-
though it includes all three to improve the river basin
into a sustainable and self-sufficient area.

On the other hand, the project shows interest and
awareness in the improvement of the model of gov-
ernance and planning subject; that involves not only
political or administrative structures, but also the con-
flict between urban development and the ecosystem.
The rapid transition of the land use from urban to ru-
ral areas, has threaten the future sustainability of the
region.

The Studio Complex cities gave me a strong theoret-
ical framework and a clear objective: the develop-
ment of a perspective for the study area (image of a
possible future), through regional design and spatial
strategy in the Bogotd River Basin in Colombia. The
result, a satisfying approach given the complexity of
the project and the concept spatial planning provided
opportunities in every different field to work through.
That is the reason why | chose it; due to the variety of
directions that it can take and the flexibility that it can
have.

Research and design relationship

The research of the project is based on: How to gen-
erate an integrated system between urban devel-
opment, food production, waste management and
energy generation given the increasing pressure of
urbanization without damaging the environment con-
tained in the Bogotd River and its basin? And without
forgetting the important role that governance has in
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this matter. It became one of the most important pivots
to transform the situation of the study case.

To accomplish the planning of the territory and a bal-
anced model of governance for a sustainable region,
it was needed to optimize spatial issues and elements
along with government dynamics. In my opinion, the
project conceived the idea that this should be achieved
through the improvement of the relation human activ-
ities (urban development) and natural resources; as
well as the governance interaction and intervention
with these matters. So as a consequence, the goal of
the research was focused to find how rural and urban
areas could overlap in determined strategic projects
and balance the misuse and waste of the resources
apart from the contamination of the river.

In other words, recover the ecological structure. This
was the moment when | found the definition of the
general objectives (specific research questions) of the
project, and accomplished them through the design im-
provements of a square system of blocks and the es-
tablishment of a planning institution. This two elements
will create the hybrid city model that | was looking for
the sustainability of the region.

The specific search questions were:

. DEVELOPMENT - How to generate land for
urban development without harming the river system?

. FOOD - How to create a balance between
the natural structure and food production in cattle and
agriculture activities?

. WASTE - How to adequate areas for waste
management and treatment along the Bogotd river
and basin?

. ENERGY - How to improve water and soil for

energy generation?

Identifying the four elements mentioned before involv-
ing the governance participation, made me realize
that all the flows plus the land use and the ecologi-
cal structure have interconnected functions. However
the balance in these connections is what is threatening
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and destroying the ecosystem. Including the govern-
ance connection that is null. The objectivity and com-
mon good of the population is controlled and ruled by
a few number of people with personal and economic
interests. Even though, the governance structures have
a coherent and logical structure inside them, they are
completely disconnected from the regional ecological
structures such as rivers principally.

This was the reason why the system has not being sus-
tainable. When | realize the linkages between them
and the importance of the positive and balanced re-
lations, | could propose the suitable solutions for each
case. The relationship between food production and
the ecosystem; the relationship between waste man-
agement and the ecosystem; the relationship between
energy generation and the ecosystem; the relationship
between urban development and the ecosystem; and
most importantly the relationship between governance
and the ecosystem; which established the required
objectives and the principles that needed to be im-
proved.

On the other hand, the design improvements (square
system of blocks - hybrid city model) were defined
with a specific mission: it was given through the un-
ion of a variety of aligned research: contamination /
flows / government structure / and infrastructure that
were organized in a framework. The result was a
regional toolbox which allowed the establishment and
settlement of priority issues and planning guidelines
to apply in the designed hybrid city model. The spa-
tial opportunities for the future of the territory by up-
grading these key ingredients would not only develop
and outstanding new framework, but also involved a
considerable number of stakeholders. With the estab-
lishment of a new planning institution that will guide
the future of the ecological structure in the river basin.

The mission was a complex job. During the process of
analysis of these elements, all the information over-
lapped not only in themes but in different scales;
which made the task much more difficult. Over time,
the concepts and ideas became clearer and the or-
ganization of the dynamics (key elements) allowed me
set up priorities.

In the end, the optimum profile for the improved model
of governance and planning was given to the result
between the regional toolbox, the strengths of the ter-
ritory, the need of a decentralized planning authority,
and the design square system of blocks (hybrid city
model). The objectives were accomplished, the ap-
proach questions were answered and the hybrid city
model became an example of possible sustainability
in the Bogotd River basin. The possible future scenar-
io that | was looking for since the beginning without
knowing which direction to take, appear to be a real-
ity and a transformation of the region.

The complex calculations made along the process
gave me a dimension of what | was dealing with. Even
though, is not a perfect model and can supply the de-
mands in a 100% for the totality of the areas, it gave
a light in the end of the tunnel to initiate changes over
the habits of the population and improve the degra-
dation of the environment. For this reason, this would
be the best model to develop in these circumstances.
The results especially in governance generated the
vision that | had: from a fragmented territory to a
connected network. All these, through the implementa-
tion of the spatial strategy in the land use. It was due
to the location between urban areas that had higher
possibilities of conurbation which brought the perfect
scenario to apply and develop the hybrid region con-
cept.

Personal and Studio line of approach relationship

The product, process and planning of the graduation
project, made me understand the methods (how) and
the argumentation (why) of the concepts needed to
reach the level | wanted. The Studio approached me
in the exploration of regional and local scales; which
helped me to develop the entire context, theory, anal-
ysis and design processes. It gave a broader overview
of the current situation in the researched field and the
vision of the future scenarios at the same time. Under-
standing not only the social and economic context; but
also the environmental field brought bigger possibil-
ities of developing a more sustainable and self-suffi-
cient productive landscape ecosystem.

Thanks to the guidance achieved and received through
the research group, my personal methodology was
divided since the beginning in four branches: theory,
context, analysis and design. These branches worked
together overlapping along the complete process to
develop a balanced and coherent strategy and de-
sign product. Together, the personal and Studio’s
methodology, directed to the understanding of the
environmental structure. Both of them worked simulta-
neously throughout the whole planning process. They
helped to achieve the main goal, objectives, strategy

and final design.

Graduation project and the wider social context
relationship

The Bogotd River basin, both water and land, have
been threaten by different factors such as: extensive
food production, waste and energy generation. The
biggest weakness confronted is involved with the gov-
ernment structure. The administrative division of the
territory is only convenient for bureaucratic purpos-
es; so the natural system structure is left aside in the
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black hole of consumption and destruction. However,
the strengths and opportunities are contained in the
wide biodiversity of the territory. The mountains and
its topography help to provide enormous amounts of
water to be consumed in populated areas. The fertile
land and the variety of heights supply any possible
need that the population could demand.

The preservation of the ecosystem and protection of
biodiversity could not only improve the physical and
mental health of the community, but also the planning
and development as means to improve the territory.
The hybrid city model in the region is developed from
a long-term perspective and the results were evident
in three principal achievements:

. Enhanced planning and governance adminis-

tration in the geographical regional scale.

. Recovery of the ecosystem structure in the city

scale.
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. Involvement - Social inclusion and participation
of the river basin population through the local scale.

123



Section 7
Bibliography

Literature

Avellaneda Cusaria, J. (2012). Gestién ambiental y
planificacién del desarrollo: el sujeto ambiental y los
conflictos ecoldgicos distributivos. Bogotd: Ecoe Edi-
ciones.

Baena Jaramillo, M.P. (2015, July 15). Colombia ur-
banizada y biodiversa. El Espectador. Retrieved July
15, 2015, from http://www.elespectador.com /noti-
cias/medio-ambiente /colombia-urbanizada-y-biodi-
versa-articulo-572840

Couch, C. & Fraser, C. & Percy, S. (2003). Urban re-
generation in Europe. The Ruhr: from Dereliction to Re-
covery (pp. 149-165). Oxford: Blackwell Science.

El Espectador, Bogotd. (2012, January 5). El relleno
sanitario Dona Juana debe desaparecer El Espec-
tador. Retrieved December 2, 2015, from http://
www.elespectador.com/noticias/bogota/el-relle-
no-sanitario-dona-juana-tiene-desaparecer-articu-

lo-319699

El Espectador, Dejusticia, Patrimonio Natural. (2014,
August 11). 2 Cudles son los municipios qué contami-
nan el rio Bogotd? El Espectador. Retrieved September
11, 2015, from hitp://blogs.elespectador.com/el-
rio/2014/08/11 /cuales-son-los-municipios-que-con-
taminan-el-rio-bogota/

El Espectador, Nacional. (2015, August 3). Mds de 19
millones de hectdreas ricas para agricultura estarian
a punto de perderse. El Espectador. Retrieved August
3, 2015, from http://www.elespectador.com/noti-
cias/nacional /mas-de-19-millones-de-hectareas-ri-
cas-agricultura-estar-articulo-576828

Guerrero Legarreta, M. (2010). El agua. FCE - Fondo
de Cultura Econémica.

Internationale Bauausstellung Emscher Park. (n.d.). Re-
trieved October 12, 2015, from http://www.iba-em-
scherpark.de/pagelD_2507086.html

Isocarp, (2014). Water and cities managing a vital re-
lationship, Poland: Shi Nan, China, Jim Reilly & Fran
Klass, USA.

Medina, M. A. (2015, September 15). El campo de Co-
lombia se estd envejeciendo. El Espectador. Retrieved
September 17, 2015, from http://www.elespecta-
dor.com/noticias/economia/el-campo-de-colom-
bia-se-esta-envejeciendo-articulo-586377

Overview of the Ruhr Metropolis. (n.d.). Retrieved De-
cember 15, 2015, from http://www.metropoleruhr.
de/en/home /ruhr-metropolis/data-facts.html

Pais. (2014, March 29). Rio Bogotd le pasa factura
al gobierno. Revista Dinero. Retrieved September 20,
2015, from http://www.dinero.com/pais/articulo/
contaminacion-del-rio-bogota,/194085

Pineda, C. J., & Giraldo Samper, M. (2009). Agua y
vida en Colombia: apuntes y conclusiones foro Paipa
2007. Politécnico Grancolombiano.

Robinson, J. (2011), Cities in a World of Cities: The
Comparative Gesture. International Journal of Urban
and Regional Research, 35: 1-23.

Spaans, M., Stead, D. (2013, June). Case Study: In-
tegration between public transport and urban devel-
opment in the metropolitan region of Rotterdam-The
Hague. Territorial Approaches for New Governance.
Delft: Delft University of Technology.

Secretaria de Planeacién, Departamento de Cundi-
namarca, (2010). Plan de Desarrollo Cundinamarca.
Retrieved October 20, 2015, from http://www.cundi-
namarca.gov.co/wps/wem/connect/7f2338ad-3f47-
4165-9304-e788bdeaf868/Diagnostico-situacional.
pdf2MOD=AJPERES

‘Schieland en de Krimpenerwaard’ is a regional wa-
ter authority. “n.d.” Retrieved October 21, 2015, from
https://www.schielandendekrimpenerwaard.nl/eng-
lish-1

Shaw, R. (2002). “The International Building Exhibition
(IBA) Emscher Park, Germany: A Model for Sustainable
Restructuring?”. European Planning Studies, Vol. 10,
No. 1

Sundseth, K. & Raeymaekers, G. (2006). Biodiversity
and Natura 2000 in Urban Areas — Nature in Cities
across Europe: A review of key issues and experiences.
Brussels: Ecosystems Ltd

Walljasper, J. (2009, October 27). The Victory of the
Commons. Retrieved January 11, 2016, from http://
www.yesmagazine.org/new-economy /the-victory-of-
the-commons

Wetlands of Bogotd. Retrieved June 15, 2016, from
http:/ /humedalesbogota.com/mapa-humedales-bo-
gota/

125




Characteristic ecological structure (Moorland
in the Bogota River Basin). Source: Paramo de
Guacheneque, n.d. photograph, viewed 20 March
2016, <http://www.colombiaoculta.org/Alrede-
dores-de-Bogota/destinos-bogota-natural /naci-
miento-del-rio-bogota---villapinzon>
Characteristic ecological structure (Moun-
tains in the Bogota River Basin). Source: Sa-
bana de Bogotd, n.d. photograph, viewed
1 March 2016, <http://www.elnuevosiglo.
com.co/articulos/12-2015-sabana-de-bo-
got%C3%A1-la-m%C3%A1s-sostenible-y-com-
petitiva.html>

Characteristic ecological structure (Waterfall in
the Bogota River Basin). Source: Cascada de la
Nutria, n.d. photograph, viewed 20 March 2016,
<http:/ /rutadeviajelion.blogspot.nl/2010/06/
como-llegar-nacimiento-rio-bogota.html2view=-
flipcard>

Characteristic productive area (Rural areas in
the Bogota River Basin). Source: Sabana de
Bogotd, 2015. photograph, viewed 12 January
2016, <http:/ /fenixconstrucciones.com /blog/
el-esplendor-de-la-sabana-de-bogota />

Free trade and Globalization machine. Source:
Globalization, n.d. photograph, viewed 15 De-
cember 2015, <https://www.pinterest.com/at-
eamb /globalisation-and-the-environment />
Detail of pollution that afflicts the Bogota River.
Source: Sabana de Bogotd, Lizarazo, L. photo-
graph, viewed 10 January 2016, <http://images.
et.eltiempo.digital /contenido /bogota /IMAGEN/
IMAGEN-14057275-2.jpg>

Detail of pollution that afflicts the Bogota Riv-
er. Source: Sabana de Bogotd, n.d. photograph,
viewed 10 January 2016, <http://sostenibilidad.
semana.com/medio-ambiente /articulo /rio-bogo-
ta-contaminacion-tregua /32929>

For over 60 years, the Bogota River has received
waste water from the capital. Source: Sabana de
Bogotd, Lizarazo, L. photograph, viewed 10 Jan-
vary 2016, <http://paularomeroe.blogspot.es/
tags/rio-bogota />

lllustration of the process in the Hydrologi-
cal Cicle system. Source: Hydrological Cycle,
n.d. photograph, viewed 30 September 2015,
<http://www.ngwa.org/fundamentals /use /pag-
es/groundwater-facts.aspx>

10. Location of Colombia in the World map. Source:

126

11.

12.

13.

14.

15.

16.

17.

18.

19.

References

World Map, n.d. photograph, viewed 30 Septem-
ber 2015, <http://wurstwisdom.com/picsbehd/
world-map-outline-printable-with-countries>
Orography: Mountain Ranges of Colombia.
Source: Shadowxfox, 2009, Mapa de Colombia
(orografia), photograph, viewed 20 September
2015,  <https://commons.wikimedia.org/wiki/
File:Mapa_de_Colombia_(orograf%C3%ADa).
svg#filehistory>

Quality ecological structure, Cafo Cristales
River (located in Colombia). Source: Rio Cano
Cristales, n.d. photograph, viewed 27 Novem-
ber 2015, <http://www.taringa.net/posts/im-
agenes/18755326/Aqui-28-razones-para-no-
viajar-a-Colombia.htm|>

Aerial view of the Amazon Rainforest.
Source: Amazon River , Palmer, N. photograph,
viewed 27 November 2015, <http://blog.nwf.
org/2015/01 /new-study-co-authored-by-nwf-
shows-amazon-soy-moratorium-saves-more-rain-
forest/>

View of the Magdalena River. (located in Co-
lombia). Source: Rio Magdalena, n.d. photo-
graph, viewed 27 November 2015, <https://de-
mocraciaenlared.wordpress.com/2015/04/17/
que-buscan-los-chinos-en-el-magdalena />
Characteristic ecological structure (Moorland
in the Bogota River Basin). Source: Paramo de
Guacheneque, n.d. photograph, viewed 27 Novem-
ber 2015, <http://ridingcolombia.com/home/
index.php/es/blog/1-blog/72-discover-the-par-
amo-an-exotic-mountain-destination-in-colombia>
Characteristic ecological structure in the Bogota
River Basin. Source: Landscape, Ramirez, D. pho-
tograph, viewed 15 December 2013
Characteristic ecological structure (Tequenda-
ma Waterfall in the Bogota River Basin). Source:
Salto del Tequendama, n.d. photograph, viewed
27 November 2015, <http://www.culturarecrea-
cionydeporte.gov.co/la-casona-del-salto-de-te-
quendama>

Map of hydrographic basins in Cundinamarca
Colombia. Oficina de Sistemas de Informacion ,
Analisis y Estadistica. 2013. Gaus-Krugger. Cor-
poraciones Autonomas Regionales. CAR, COR-
POGUAVIO, CORPORINOQUIA.

These are 75 million carnations and chrysanthe-
mums grown in the region. Source: elmundo.com
, n.d. photograph, viewed 27 November 2015,

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

<https:/ /noticiasorienteantioqueno.files.word-
press.com/2013/02/domingo_14_10_2012e-
co-crisantemos-6001.jpg>

The best within breeds of dairy cattle. Source:
FINKEROS , 2015. photograph, viewed 27 No-
vember 2015, <hitp://abc.finkeros.com/hol-
stein/>

Characteristic productive area (Landscape in the
Bogota River Basin).Source: Landscape, Ramirez,
D. photograph, viewed 15 December 2013
Variety of fruits and vegetables in the region.
Source: Southern Savers, n.d. photograph, viewed
27 November 2015, <http://www.elcondimenta-
riodemargarita.com/2012/09 /donde-comprar-
y-comer-organico-en-el-pais />

Growing vegetables in the region. Source: Crops,
n.d. photograph, viewed 27 November 2015,
<http://www.larepublica.co/agronegocios/au-
menta-el-cultivo-de-hortalizas_26607>

Front page Newspaper (Headlines). Source:
Skyscrapercity La sabana, Ramirez, J. L. pho-
tograph, viewed 5 December 2015, <hitp://
www.skyscrapercity.com/showthread.
php?t=566812&page=14>

Front page Newspaper (Headlines). Source:
Newspaper cut, nd. photograph, viewed 11 Jan-
vary 2016, <http://oab.ambientebogota.gov.
co/es/con-la-comunidad /comentarios/pacto-pa-
ra-conservar-y-recuperar-el-rio-bogota>

Study Bogota River (Newspaper Head-
lines). Source: Newspaper cut, nd. photograph,
viewed 11 January 2016, <http://movimien-
tomira.com/incertidumbre-por-rio-bogota-atra-
so-en-obras-y-recursos-ponen-en-duda-la-recu-
peracion/>

Rural Areas (Productive land). Source: News-
paper cut, nd. photogragh, viewed 9 March
2016, <\http://blogs.elespectador.com/
el-rio/2014/08/11 /cuales-son-los-municipi-
os-que-contaminan-el-rio-bogota />

Urban Areas (Consumer/user land). Source:
Rural areas, nd. photogragh, viewed 9 March
2016, <http://www.taringa.net /posts /ima-
genes/16234843 /Bogota-una-capital-moder-
na-y-cultural.html>

Overview capital city of Colombia: Bogota.
Source: Bogotd, nd. photogragh, viewed 15 April
2016,  <http://www.skyscrapercity.com/show-
thread.php?t=978478&page=116>

30. Statistics of km2 of bicycle infrastructure and

31.

32.

33.

34.

35.

36.

number of trips per person per day. Source:
Panorama de la bicicleta en América Lating,
n.d. photogragh, viewed 24 April 2016, <www.
elespectador.com/noticias/actualidad /revolu-
cion-bici-articulo-619247>

School Recycling Program. Source: Recycling
Team, nd. photogragh, viewed 14 June 2016,
<http:/ /recycle.prattindustries.com /school-pro-
grams/>

ECOHAB, Ecological Cooperative Housing
Unit. Source: Cycle Network Scheme, n.d. pho-
togragh, viewed 13 January 2016, <http://
adbrO001cdn.archdaily.net/wp-content/up-
loads/2012/07 /1342720381 _urban_paris_at-
elier_d___ architecture_autog__r__e_aaa_con-
s'rqn'rin_petcou_doina_pe'rrescu _____ courte-
sy_of_zumtobel_group1341625424_8_ecohab.
iPg>

Atelier d’Architecture Autogérée. (56 Rue Saint-
Blaise - Paris 20e - France). Source: Space for
small community events just behind the entry pa-
vilion, nd. photogragh, viewed 10 March 2016,
<http://www.ryerson.ca/carrotcity /board_pag-
es/community /56_rue-st-blaise.htm|>

Process in a flower company in the municipality
of El Rosal in the department of Cundinamarca.
Source: Proceso en una empresa de produccién de
flores en la poblacién de El Rosal Cundinamarca
EFE, 2016. photogragh, <http://www.minuto30.
com/video-el-largo-camino-de-las-rosas-colom-
bianas-hasta-san-valentin /436665 />

A worker in a company producing flowers in the
municipality of El Rosal, Cundinamarca (Colom-
bia). Millions of roses follow a long and careful
way trial by land and air from cultivation in the
Colombian Andes to the United States. Source:
Flower distribution, 2016. photogragh, <http://
www.elfinancierocr.com/negocios/camino-ro-
sas-colombianas-San-Valentin_0_900509941.
html>

Asocolflores, Colombian Flower Exporters As-
sociation. Source: Flower recollection, n.d. pho-
togragh, viewed 8 April 2016, <http://www.
asocolflores.org/responsabilidad-social /feri-
as-de-empleo /27>

127



Section 8
Appendices

Appendix | - Research Approach, Theory Paper

Governance and Development
towards a sustainable exploitation of the Bogota River Basin

Faculty of Architecture, Delft University of Technology

Angela Maria Moncaleano Novoa

4420500
A.M.MoncaleanoNovoa@student.tudelft.nl

April 2016
Urbanism

Abstract- The Bogota River in Colombia has the strongest economic potential and productive basin in the
country (it represents around 5% of the GDP). The increasing necessity for food production, energy availability
and urban development due to the demographic growth during the last two decades, has caused an excessive
transformation of the regional ecosystem and contamination of the river.

The lack of commitment to protect the water and the environment, the abuse of natural resources for economic
purposes and the absence of a solid governance model have caused a disconnection between law, planning and
development. There is a lack of territorial planning in terms of environmental, social and economic integration.

The question that arises from this problematic is how to generate an integrated system between urban
development, food production, waste management and energy generation, given the increasing pressure of
urbanization and the need to protect the environment contained in the Bogota River and its basin.

This paper will tackle the need for an improved model of development and governance for the river
basin with its built and natural environment. It discusses the necessity to redefine and restructure the human
activities (interventions on the territory such as agriculture and urban development), in order to improve the
quality of the environment and the social life of the region.

Key words - environment, sustainability, river basin, urban development regional governance, model of devel-
opment, strategic spatial planning

1. Introduction

For the last two decades, urban development has
transformed the ecosystem in the Bogota River ba-
sin. The industrial revolution increased natural re-
source exploitation, urban growth and pollution
(Botequilha Leitdo, and Sousa Ferreira, 2006: 150).
The development of new technologies has intensi-
fied the use of resources without considering their
exhaustion.

“In a world increasingly modified by human
activities, the conservation of biodiversity is essen-
tial as insurance to maintain resilient ecosystems
and ensure a sustainable flow of ecosystem goods
and services to society” (Angelstam, Bengtsson,

Elmqvist, Emanuelsson, Folke, Thse, Moberg and
Nystrom, 2003: 389). As it is stated in the previous
quote, from the article of the Royal Swedish Acade-
my of Sciences, it is crucial for the wellbeing of socie-
ty that a sustainable management of the ecosystem'’s
natural resources is carried out.

Many sources point out the same conclusion,
as visualised in Figure 1, for instance in the article
Biodiversity concepts and urban ecosystems, it is
stated that “more people live in cities; restoration,
preservation and enhancement of biodiversity in
urban areas become important” (Clergeau, Menne-

chez, & Savard, 2000: 131).




Figure 1: The picture shows the general concept of the degradation of the natural resources and the

contamination progression.

Source:https://www.pinterest.com/ateamb/globalisation-and-the-environment/

My research is inspired by the work of Professor
Thomas Elmqvist. As researcher at Stockholm Re-
silience Centre, he addresses the conflicting role
between ecosystems, human activity and the role of
governance. In his work Cities and Biodiversity Out-
look, he talks about the world’s first assessment of
biodiversity in cities and highlights the importance
of biodiversity contained in cities. He illustrates how
innovation in the transition to sustainable processes
is fundamental and essential in environments life ex-
pectation (EImqvist, 2013: 635).

In Colombia, like in other countries, the main cause
of excessive use of natural resources is human ac-
tivities, related to economic production. The cur-
rent situation shows that rivers near cities are being
channelled and contaminated due to the pressure
of urban development, and as a consequence, the
pressure over the rural landscape is putting the ter-
ritory and the ecological structure of the country in
a dangerous position. In the case of the Bogota River
basin, both water and land have been threatened by
different factors such as extensive food production,
waste and energy generation. For example, in the
year 2009, food production (agriculture) used 49%
of hectares of the total area in the river basin.

Moreover, the administrative system of the
territory has not applied strong policies, with the ob-
jective to articulate a coherent spatial logic for land
use regulation and resource protection. The eroding
influence of national party politics in the local polit-
ical organisation (functional/sectoral) has broken
governance relations (Albrechts, Healey and Kunz-
mann, 2003: 113-114). This has disabled programs
and actions to take over the sustainability of the eco-
system’s future.

In this context, the issue I want to tackle in
this paper is the indispensable need for an improved
model of development and governance. It can be
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translated spatially into a strategic vision for the
territorial development and the capacity of creating
strategic interventions at the urban and regional lev-
els. As stated in the theory of Albrechts, Healey and
Kunzmann, the focus on the spatial relations of ter-
ritories embraces the guarantee of a more effective
way of integrating economic, environmental, cultur-
al and social fields (2003). In other words, a sustain-
able and self-sufficient productive landscape ecosys-
tem, that is planned by considering short, medium
and long-term development for the future.

At this point, there are four questions that
arise from the context of the current government: 1.
How is it possible to generate an integrated system
between urban development, food production, waste
management and energy generation? 2. How to do it
without damaging the environment contained in the
Bogota River basin? 3. In what way could it respond
to the increasing demographic growth? 4. How could
this proposal build a realistic scenario which is
linked with the governance configuration?

In order to address all these issues, this paper is di-
vided into four sections. Section 2 presents the cur-
rent situation in the Bogota River basin. Section 3
examines some examples of successful new forms of
regional governance. Section 4 discusses how these
examples can be applied in the river basin in an in-
novative proposal. And finally, the conclusions give
recommendations for a planned transformation and
implementation.

2. The problematic in the Bogota River
Basin: law, pollution and exploitation.

In the following section, I will introduce the main
problem that the Bogota River basin and the natu-
ral resources in Colombia are facing. Colombia has

a National Law to ensure and protect the ecological
biodiversity of the country which includes ecosys-
tems with their natural resources and water struc-
tures. This act number 2811 in existence since 1974
claims in its article #1: “The environment is common
heritage. The State and individuals must be involved
in its preservation and management, which are of
public utility and social interest. The preservation and
management of renewable natural resources are also
of public utility and social interest.”

As will be explained below, the complex
structure of the government renders this law use-
less. And even though it is present in the manage-
ment of the Bogota River basin, it is not implemented
due to the economic benefits derived from the land
use. There is a need to build strong spatial organis-
ing concepts and persuasive institutional alliances to
carry a strategy across a diffused power context (Al-
brechts, et al,, 2003: 127). Strategic spatial planning
is a key component of political and administrative
efforts in city regions to guide their development
processes (Albrechts, et al., 2003: 116). Therefore,
the spatial structure plan that is proposed, aims to
provide structuring principles capable of imposing
some order on the currently perceived chaos (Al-
brechts, et al., 2003: 121). There is an urgent need
for the transition from a traditional regulatory land
use planning system to the provision of a strategic
framework. This would mean a shift from the prac-
tice of allowing dispersed development to the con-
cept of managing growth according to sustainable
development principles; and from rather closed pro-
cesses to more open processes involving larger num-
bers of stakeholders (Albrechts, et al.,, 2003: 116)

On the contrary of what is stated in this national
law, the impulse of demographic growth constant-
ly requires the provision of supplies, which trans-
lates into the transformation of natural ecosystems
into productive areas. Because of this, the conflict
between human activities and the use of natural re-
sources is growing every day. According to Guerre-
ro Legarreta (2010: 121) the rivers become sewers;
wetlands are drained and filled with urban develop-
ment; marshes turn into output fields establishing
livestock and agriculture. The impacts are so disas-
trous in the Bogota River basin that human activities
are defined as “the destructive hand” (Guerrero Le-
garreta, 2010: 123).

As it is stated in the national law previously
mentioned, the preservation and management of re-
newable natural resources are of public utility and
social interest. This means that natural resources
should provide benefits to all inhabitants equally,

and for this, a balanced use of them is needed. In the
case of the Bogota River Basin, which has the most
fertile and productive soil of the country as well as
a large biodiversity, it is seen that there is a high ex-
ploitation of the land only for economic purposes,
which is not taking into account the sustainability of
the natural system.

Cities have grown immensely without planning,
which has created not only problems for the natural
resources but also with respect to the social dimen-
sion in every populated area in the Bogota River ba-
sin. It is essential to maintain and protect the biodi-
versity of the river basin for a sustainable future of
its surroundings, including the populated areas. The
results of my research show the need for the water
and environmental structure of the Bogota River ba-
sin, to recover.

3. Best practises in Regional Govern-
ance

The following section highlights three European
projects of regional governance that will be exposed
as potential examples of how to pass from a long-
term successful planning to a sustainable structure
and recovery of the ecosystem. The reason because
these examples were chosen, was because they ap-
plied spatial strategies in order to improve social,
environmental and economic aspects.

The first example deals with the regeneration
of the Emscher River, also known as Ruhr Region Ba-
sin in Germany. It was one of the most polluted and
environmentally devastated regions of the world.
There was a conflict between environmental and de-
velopment goals. The main objective was to encour-
age the ecological, economic and urban revitaliza-
tion of the Ruhr Valley and the Emscher River. This
aimed to re-establish connectivity between green
spaces creating a robust ecological system, convert-
ing a post-industrial district and housing sewer into
a recreational area.

The main idea was the conception of a green
connector with a cohesive green infrastructure. So
the new model of governance was changed, trans-
forming the region into a polycentric urban devel-
opment which was more sustainable: known as sus-
tainable - oriented regeneration.

The second example, the Zuidvleugel or “south wing”
is the group of cities and towns in the south-west of
the Randstad in the province of South Holland in the
Netherlands. They have one principle: co-govern-

1. Secretaria General de la Alcaldia Mayor de Bogotd D.C., (1974). Decreto 2811 de 1974 Nivel Nacional. Retrieved August 31, 2015, from http://www.alcaldia-

bogota.gov.co/sisjur/normas/Normal.jsp?i=1551
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ment. “The central government involves the prov-
inces, the municipalities, or both in the formulation
and implementation of its policies.”(Spaans and
Stead, 2013: 8).

In this model of governance, the city regions
are called Joint Arrangements Act Plus. These areas
are characterized by having one large city surround-
ed by municipalities that share or become part of
a single urban system. These city regions have re-
sponsibilities over fields that cover environment,
transport, housing and regional economy.

The third example, the community of communes of
Val de Dréme brings together thirty municipalities
of the Drome Valley located in the region Auvergne-
Rhone-Alpes in France. The community has three
missions: sustainable & distributed development,
enhanced solidarity and environment quality. It also
involves spatial planning, protection of the environ-
ment, economic development, sports facilities, so-
cial & cultural activities and social housing policies,
among others. The model of governance focuses on
development, maintenance and management of the
priorities and needs of the province.

The three examples and the statements previously
mentioned, contribute to the structure plan of the
new planning institution proposed in this paper, the
Bogota River Basin Development, Planning, and Pro-
tection Authority through strategic spatial planning.

The takeaway from the Emscher River pro-
ject is the recovery of the environmental ruin and
the ecological structure through a sustainable green
infrastructure connector and the incorporation of
the future scenarios in their model of governance.
Ecological principles began to be included into
planning as a result of an increased environmental
awareness motivated by general environmental deg-
radation and increasing urban sprawl and industrial
development (Roberts and Roberts 1984; Ndubisi,
1997; Botequilha Leitao, and Sousa Ferreira, 2006:
151).

From Zuidvleugel project, the lesson learnt
is the principle of co-government to achieve a bal-
anced and coherent coordination in spatial planning,
as well as its economic, social and environmental re-
sponsibilities. The article Strategic Spatial Planning
and Regional Governance in Europe stated, that the
spatial concept balanced development offered a de-
velopment focus across the regions of the EU. This
general approach is developed through concepts of
polycentric development, redefining urban-rural re-
lations, securing access to infrastructure and knowl-
edge and at the same time promoting more compact
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development and resource conservation (Albrechts,
etal., 2003: 115).

From Val de Drome, the priority was focused
on the community and environmental value for the
improvement of the quality of life. The potential is to
produce principles of spatial development through
strategic spatial planning. It is evident in the pro-
duction of the European Spatial Development Per-
spective (ESPD). The document articulated the sus-
tainable development ideal in a way that combined
the EU’s objectives of economic competitiveness,
environmental sustainability, and social cohesion
(Committee for Spatial Development [CSD], 1999;
Faludi & Waterhout, 2002; Albrechts, Healey, and
Kunzmann, 2003).

For this reason, the ideal model of development and
governance, balancing natural resources, human ac-
tivities, and government structure, is a spatial strat-
egy applied through the implementation of a “hybrid
dynamic”, a term created in my research and that |
will explain in the next section through the theory
urban-rural linkages. It will be based on a measured
and more sustainable use of the resources, by devel-
oping a framework that will transform the region
from a fragmented unsustainable dynamic into an
incorporated sustainable system. This will gener-
ate employment that will result in economic devel-
opment for the region and in a good quality of life
for the people living there. The three examples and
regional governance statements built the necessary
arguments to develop the hybrid model on a region-
al scale in the Bogota River basin. In the following
section, I will explain how the framework mentioned
before, as I call hybrid region, could be developed.

4. A new planning institution: Bogota
River Basin Development, Planning, and
Protection Authority

[ will explain how the proposal of the planning insti-
tution could work, based on the theory of urban-ru-
ral linkages.

The overlap between rural and urban areas,
generating a third area called hybrid, which can be
seen in Figure 2. The United Nations Conference on
Housing and Sustainable Urban Development stated
that urban and rural areas depend on each other. Ur-
ban areas depend on rural areas due to a range of
goods and services: food, clean water, environmental
services, and raw materials, among others (Habitat
Il Issues Papers, 10 Urban-Rural Linkages, 2015:

3). The explanation of the hybrid dynamic could be
linked to the theory “urban-rural linkages”. This re-
fers to complementary and cooperative functions
in flows of people, natural resources, capital, goods,
employment, ecosystem services, information and
technology between rural and urban areas (Habitat
111, et al,, 2015: 1).

As an example of how this mutual relation can work,
the hybrid region will be represented in a planning
institution and a spatial framework, which will show
the new model of governance and development of
the Bogota River Basin. This spatial regional struc-
ture plan is shown in Figure 3. The framework of the
hybrid spatial strategy is located in the areas more

Driving force = Overlap union —— Interface

Figure 2: Scheme hybrid dynamic.
Source: Scheme by author.

Nolan and White (1984) suggest that the urban-ru-
ral relations (hybrid dynamic) should be structured
to reflect one principle: “Urban-rural relationships
should change from being exploitative to mutually
beneficial” (Funnell, 1988: 270). The partnership
between urban and rural areas develops the cooper-
ation to reach common and sustainable goals (Habi-
tatIII, et al,, 2015: 1).

likely to present future conurbation between rural
and urban areas (yellow circles).This principle will
be applied in strategic projects along the river basin,
implementing the hybrid mission concept protecting
the ecosystem of the Bogota River and land. Also, it
will generate a more sustainable dynamic between
the use of natural resources and human activities.

4

S
\
\

Figure 3: Map hybrid spatial strategy on the Bogota River basin territory.
Source: Map by author.
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Figure 4: The hybrid mission outcome: inclusion of three flows: food, waste, and energy.

Source: Image by author.

Ecosystems are needed for the production of food,
the generation of energy and the significant quality
of life of the population. They are beneficial to hu-
mans and all living things, and they provide services,
which need to be used in a conscious manner. The
hybrid mission will be developed with the inclusion
and overlapping of three flows: food, waste, and en-
ergy. In Figure 4, the illustration shows how it could
work, enhancing the regional network and the out-
come to generate sustainability with the increasing
population growth.

Through the development and implementation of a
new planning institution, a spatial framework can be
built in relation to the existing governance structure.
The proposal of the organization concept of the river
authority (see Figure 5) will be based on the hybrid
mission (spatial regional strategy). The transforma-

tion of the river basin into a productive landscape
ecosystem: sustainable and self-sufficient.

The concept is based on the fact that the riv-

er does not respond to an administrative system in
the current situation; although the river works as a
natural system structure. This way, the institution
would be responsible for restoring the river system
structure, binding social, agriculture, waste, energy
and environmental issues.
Furthermore, the actual lack of government contri-
bution over the regional scale in this issue; presents
the opportunity to widen governance relations and
incorporate new local community stakeholders (Al-
brechts, et al,, 2003: 114). The community partici-
pation is highly valuable for the foundation of the
planning institution.

The stakeholders (see Figure 6) involved in
the creation of the planning institution are the peo-

Bogota River Basin Development, Planning and Protection Authority

Install a new planning institution
Responsible of: restoring the river system structure

y

Mision: Hybrid Region

Transformation into a Productive Landscape Ecosystem
Sustainable and self-sufficient

y

Territorial binding
Involves and includes:
1. Social - Demographic growth
2. Agriculture - Food production
3. Waste - Prevent waste pollution

4. Energy — generation

5. Environment — protection, extension and recovery

Figure 5: Development and location of the planning institution.

Source: Image by author.
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Figure 6: Stakeholders.
Source: Image by author.

ple involved in the flows previously mentioned; and
will range from planners to investors.

proximately two years. First, local scale, then or-
ganization of assemblies on the regional scale and
finally the establishment of the general assembly in
the river basin scale. After the initial two years, the
development of the territory will be planned to take

There are two types of members: core and periph-
eral. The core member groups have physical con-

Scale Level:
Bogota River
Basin

General Assembly

Regional

municipalities

i

Representative

i Chair: Girardot &

i Chair: Facatativa 1

Scale Level:
Local
municipalities

Figure 7: Planning institution internal distribution.
Source: Image by author.

tact with the river, whereas the peripheral member
groups don’t. In figure 7 is shown, that every group
and the municipality has one representative in the
internal structure of the planning institution.
There are three scale levels interconnected. Local
with municipality representatives; regional with the
six groups representatives and River basin scale lev-
el for the general assembly where internal and ex-
ternal stakeholders make the final decision making.
How is the planning institution going to work in
short, medium and long term? The first initiative
is to contact external stakeholders such as farmers,
cattle ranchers, hydroelectric plants, communities,
recyclers, waste companies and environmentalists
and introduce them to the planned project.

The following step is related to the foun-
dation of the institution, which will be done in ap-

place over a span of thirty years. For the first fifteen
years, the focus will be the complete recovery of the
ecosystem and for the next fifteen years, the social
interventions will complete the whole vision.

As it was stated in the article Strategic Spa-
tial Planning and Regional Governance in Europe,
the spatial strategies are not only long-term orien-
tation scenarios. The shift in governance cultures is
itself a long-term process. But the hope is that the
areas of the river basin, through the implementation
of the new planning institution, are going to be able
to achieve a transition to creative and flexible spatial
strategies. The ambition is realising an open, inno-
vative, and collaborative governance practice, which
will translate into a sustainable environment and an
improved quality of life (Albrechts, et al., 2003: 128).
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5. Conclusions
Innovation and coexistence

Every day more water is needed for consumption,
for agriculture and generation of energy; more land
is needed for production and cultivation of food, but
also for landfills and storage of waste in an unsus-
tainable way.

In populated areas, in this case, the Bogota River
basin, the implementation of a sustainable model
of development and governance, brings with it the
opportunity for innovation, authority influence and
support. As Thomas Elmqvist stated, the innovation
lays not so much in developing new infrastructural
technologies but to work with what we already have.
The results are often far cheaper and more sustaina-
ble as well (ElImqvist. 2012).

Also, he stated that ecosystems, biodiversi-
ty, and urbanization are related and need to coexist.
Cities have enormous potential in taking better ad-
vantage of the biodiversity located in, around and
flowing through them (Elmqvist. 2012). He suggests
that urbanization should be managed in a more sus-
tainable way to protect the environment.

Hybrid region planning and development principle:
river ally and ecosystem’s conservation

The preservation of the ecosystem and protection of
biodiversity could not only improve the physical and
mental health of the community, but also the plan-
ning and development as means to improve the ter-
ritory. The hybrid region is developed from a long-
term perspective and the results will be evident in
four principal achievements:

. Enhanced planning at the geographical re-
gional scale.

. Recovery of the ecosystem structure.

. Food production, waste generation and ener-
gy consumption improvements.

. Involvement - Social inclusion and participa-

tion of the river basin population.

The product of this essay helped me understand the
dimension of the problem and the different scales
that are involved. The water system should be tak-
en as an ally of planning and development, not as
an enemy that is disturbed across the territory. It is
part of the ecological structure. The regional plan-
ning scale allows to focus in the ecosystem structure,
taking care of the conservation of natural resources,
flood control, and broad economic and governmen-
tal problems (MacLean Lewsi, Wiley, and sons, 1949:
116).
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Planning Institution goal

With the establishment and empowerment of the
planning institution in the territory, the goal shown
in figure 8 will be accomplished, leading to a pro-
gressive future and conscious use of the natural re-
sources.

Water Bogotariver Soil

Human Activities

‘ Food ‘ Waste ‘ Energy ‘

Figure 8: Hypothesis: responsible consumption/sus-
tainable.
Source: Image by author.

Future Vision

Finally, my vision of the Bogota River basin is focused
on creating a positive potential of the region, combin-
ing environmental, social and economic objectives in
the spatial structure of the territory as well as devel-
op investment programs and more participation of
stakeholders. The first defined by Albrechts, Healey
and Kunzmann (2003: 114) as sustainable develop-
ment; and the second territorial development.

The two concepts aim to:

. Stop the deterioration of the environment

. Change the existing attitude of influential
stakeholders towards planning, by establishing a
new planning culture and shifting from passive plan-
ning towards a more action-oriented form (Albre-
chts, et al., 2003: 121).

. Introduce sustainability principles

. Integrate more actors in the planning pro-
cess

. Give an alternative to the spatial demands in

recreation, agriculture, infrastructure, and housing,
among others.

The encouragement of stabilizing and improving the
previous five points above, in the hybrid mission,
will be a fundamental point to be examined in the
future design and planning of the territory.
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Appendix Il - Current Governance Structure

National Government Structure

v s X aNg
- Djy0

Education, Environment & sustainable development, Housing, City & Territory, Mobility, Culture,
Agriculture & Rural development, Health, Work, Energy & Mining, Commerce Industry & Tourism

Functions:
1. Directs guidelines.

and mixed companies that are attached or linked.

i Corporate entities of public character, created by law, composed of local authorities with administrative and
i financial autonomy, own assets and legal status. Commissioned by the law within the area of jurisdiction,

1 work for the sustainable development of natural resources in accordance with the laws and policies of the

L]
]

Ministry of environment.

The current government structure in the Bogotd River
basin and the department of Cundinamarca is given in
the following schemes.

The red flowchart (National Governance Structure),
shows the political charges passing from the President
through the Ministries, the Autonomous Regional Cor-
porations, and finally the governors of the depart-
ments in the country.

They have clear established and written guidelines,
laws and policies; although the administrations for in-
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3. Guide, coordinate and control, decentralized entities

2. Set limits for execution of works. :
4. Coordinate implementation of their plans and :
programs with local authorities and provide advice, ;
technical cooperation and assistance. i

dividual purposes, avoid fundamental protection in-
terventions over the ecosystems.

The autonomous regional corporations are responsi-
ble for the well-being and protection of the ecological
structures in the country. In the green scheme the flow-
chart illustrates the charges inside the organization.

Due to burocratic matters, the majority of the mem-
bers in the Board of the corporation, are people that
already have other political charges. For example,
the president, governors, mayors and ministries.

Autonomous Regional Corporation Government Structure

First regional environmental authority

Tax Inspection

1. President
: 2. President's representative
| 3. Governor - Cundinamarca
14, Representative governor - Cundinamarca
: 5.Governor - Boyaca
: 6. Representative governor - Boyaca
1 7. Mayor - Bogota
: 8. Representative Mayor - Bogoté

Internal Disciplinary Control Group

! 9. Ministry of Environment

1 10. Mayor - Cajica

1 11. Mayor - San Antonio de Tequendama

112, Mayor - Topaipi

113 Mayor - Buenavista

: 14. Private sector representative

1 15. Private sector representative 2

1 16. Representative Indigenous communities

Management Management Management

As a result, the objectivity and common good of the
population is controlled and ruled by a few number of
people with personal and economic interests.

The local government structure is illustrated through
two examples: the mayor administration charges

Local Government Structure

Chief Counsel

Chief Internal Control

Chief Adviser Discipline Control

Departments Dece
Public Management, Government Security, Planning,
Estate, Education, Health, Culture/Recreation,
Environment, Mobility, Housing, Development,
Infrastructure, Agriculture

liz

H Gives instructions to decentralize sector; H
H H
H H

£CRY)

Local Municipalities (20)

Execution specific works (build),
Claims and complaints - community,
Mediators between community and
building corporations (conciliation).

: 17. Representative non-profit organizations

1 18. Representative non-profit organizations 2

Management

structure of the capital city (orange), and the mayor
administration charges structure of other municipali-
ties (yellow). Both share a similar flowchart structure,
however due to the complexity and the size of Bogotq,
the administration has more departments and more
budget as well to improve general demands for the

aiiln

Leader

Mayor (municipalities)

Project Management - gives policies, distributes budget

Chief Counsel

Chief Internal Control

Chief Adviser Discipline Control

Central Sector
Departments
Public Management, Government Security, Planning, Estate, Education,
Health, Culture/Recreation, Environment, Mobility, Housing, Development,
Infrastructure, Agriculture

Gives instructions to decentralize sector;
provides guidance and allocates budget

provides guidance and allocates budget Fommmmmmmmmmmmmmmmemmmes *
Adhered/Added Linked
Makes budgets, h I' Autonomous, :

How much projects cost,
Supervision/inspection,
Pass projects to central sector to be
evaluated/approved (design),
Execution of projects

: Pass projects to central sector to be :
1 evaluated/approved (design),
1 Execution of projects 1
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city.

Even though, the three structures shown before have
a coherent and logical structure inside them, they are
completely disconnected from the regional ecological
structures such as rivers principally.

The need of urbanization and demands for the pop-
ulation uncover the real need of protection and plan-
ning for the ecological structure.

Finally, the last scheme (blue) shows the economic re-
sources that are destined from the national govern-

Economic resources destine to Bogota and Municipalities

i

Value Added Tax

: Total national VAT Municipality) _ [X]'amount of total :
' Total country i . = national VAT for the 1
i ! population G o '
I population municipality budget |

Roads/Tolls Property Tax
Liqueur
Cigarettes

y Invest in municipalities projects through: !
: Public works (infrastructure) department in municipality :
+ (ifitdoesn’t have one the governor hires a private entity)

ment to the capital city and other municipalities. Na-
tional and municipal budgets receive a considerable
income, but the burocracy is bigger and more power-
ful than the investments required. Also, in the case of
the municipalities, the population that it has directly
depend on the amount of money that arrives to the
administration.

For this reason, the capital receives quite a considera-
ble amount but it is still the most important and difficult
urban development that contaminates and threatens
the Bogotd River.

g

Own resources

%s distribution: inequality

Burocracy > Investments

%s distribution: inequality

Burocracy < Investments

%s distribution: inequality

Burocracy > Investments

L

,— Municipalities j
Bogota J

Conclusion - “Less departments in the governance structure in poorest (reduced budget) municipalities”
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Appendix Ill - Flows

Expected Scenario

Actual Situation

Economy Environment

t }

The current scenario is illustrated in the scheme above.
Economy, environment, social and governance are in
an unbalanced situation provoking threatens in many
of this fields in a non-sustainable scenario. The pro-
posed scenario is one in which the four fields try to
maintain certain balance and cooperate one another.

Human activities deal in a wrong way with the region.
The effects on the declined of the environment threaten
by climate change and influenced by the problematic
behaviour of excessive use of the natural resources
of the population, have carried general consequenc-
es. Re-establish the network connections involving the
environment in a sustainable and self-sufficient way is
the goal system that can restore the linkages lost in the
department.

For this reason, | propose to implement some princi-

—

W

_____________________________ balance

SUSTAINABLE

balance

NON - SUSTAINABLE

Social Governance

)
Wt

ples that are illustrated below. Through the analy-
sis of three flows (food, waste and energy), it can be
concluded that each one of them has a specific stra-
tegic intervention. For food the philosophy is a supply
system; for waste is recovery; and finally for energy
is complement source. They need an improvement to
generate a optimum model of governance. The de-
velopment of this criteria allowed to design solutions
consistent with the Bogotd River basin.

The solutions applied were checked against the base
criteria and let find out if they were accurate for the
strategic interventions.

To begin | will show the detailed study of the three
flows: food, waste and energy. The intention is to point
out how the analysis and further design of the flows
contained in the strategy could be accomplished.
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Food

Marketplace
Areas
Municipalities

Land Properties
Farmers

Rural Areas River Basin

i)

Other Cellars
Independent
Big Companies

Large

chains

The scheme above illustrates the actual food flows
in the network. The connections structure is cen-
tralized, creating re-processes in transport and
distribution. This generates traffic congestion, air
contamination and deterioration of road infrastruc-
ture. How could it be improved?

A proposal arises in the next scheme; it presents
how the flows should be employed. To prove the

applicability and positive improvement of this flow

Centre Supplies
Corabastos
Bogota

supermarket

-o-—% Transport
m Larger transport

Actual food flows in the region network

in the strategy, some key elements are going to be ana-
lyzed: transport + production. After the results, the con-
clusions will indicate if it could work or not in the region.

The approximation of the areas where these strategic
interventions could take place for the improvement of the
food flow are given in the regional strategy map.

The scheme above (right) illustrates the proposed food
flows in the network and how they should work like. The

Land Properties
Farmers

Rural Areas River Basin

R
i)

Large
supermarket
chains

proposed scheme shows the re-structuring of the con-
nections that apply the decentralization concept. The
intermodal points are distributed among the region
and are located in the most populated municipalities
which have the biggest flows of goods in food (Re-
gional Scale).

The regional centre supply is going to be the pivot for
local and national supply centres. This will decongest
the road infrastructure and optimize the processes in

Local Market
Centres
Municipalities

Regional Centre

Supply
Medium size
municipalities

National Centre

Bogotda

E Buy
L[]

Transport &
@°0"0" Distribution

Proposed food flows in the region network

transport and distribution.

On the other hand, the production will go in line with
a sustainable system taking care of the water and soil
without harming the environment in the surroundings.

How is it possible to achieve and prove this theory of
model in the food flow?




Waste

Landfill 1
7 Municipalities
+ Bogota

Landfills
Rural Areas outside
Urban Areas

N
.

Landfill 2
76 Municipalities

The scheme above illustrates the actual waste flows
in the network. The connections are centralized in two
landfills in the region. The waste management and
recycling problem is not only affecting the health and
well-being of the population living around this are-
as, but also traffic congestion and road infrastructure.
How could it be improved?

The proposal is given in the next scheme. It presents
how the flows should be conducted. To prove the ap-

Educational
Institutions

Domestic

Construction

Commercial

Actual waste flows in the region network

plicability and positive improvement of this flow in the
strategy, some key elements are going to be analyz-
ed: transport + sources and producers + dumping.
After the results, the conclusions will indicate if it could
work or not in the region.

The approximation of the areas where these strategic
interventions could take place for the improvement of
the waste flow are given in the regional strategy map.

Educational
Institutions
— I
0-0 7
-~ plN e 3
- N Domesic

— BT I ml.nss
. ﬂ_m a1 GIESEMETAL

Construction

- BN ey A WASTE
- DN e

The scheme above illustrates the proposed flows in the
system and how they should work like. The proposed
scheme shows the re-organization of the flows taking
into account waste management and recycling pro-
cesses. The intermodal points are distributed among
the region and are located in the most populated
municipalities which have the biggest flows of waste
amounts (Regional Scale).

Education is a key element solution to strength and

Commercial

Proposed waste flows in the region network

enhance strategies that want to be applied in the
waste flow. The way and treatment of the collection
of garbage and recycling material will be the central
purpose of the strategic intervention. This will not only
reduce contamination but it will apply a new function
for waste (burn waste to produce energy).

How is it possible to achieve and prove this theory of
model in the food flow?
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The scheme above illustrates the actual energy flows
in the network. The system is centralized in the use of
only one source of energy in the region. Hydroelec-
tric Plants is not only affecting the ecological structure
of the river basin, but is also contaminating the water
structures of the Bogotd River basin. How could it be
improved?

The proposal is given in the next scheme. It presents
how the flows should be improved. To prove the ap-

Actual energy flows in the region network

plicability and positive improvement of this flow in the
strategy, one key element is going to be analyzed:
sources. After the results, the conclusions will indicate
if it could work or not in the region.

The approximation of the areas where these strate-
gic interventions could take place for the improvement
of the energy flow are given in the regional strategy
map.

Urban and

rural

developments

Ay AL S ALy sy
TR TR TRT IaE TaZ

The scheme above illustrates the proposed flows in the
system and how they should work like. The proposed
scheme shows the complementation of the hydroelec-
tric plants energy source, with solar and wind energy.
The intermodal points are included in the hybrid city
model and are located in the most populated munici-
palities which have the biggest needs of generation of
energy (Regional Scale).

Solar panels, windmills and burn waste energy plants

a_&
nw

Proposed energy flows in the region network

are the key element solutions to develop strategies
that can improve the energy flow. The usage of new re-
newable energy sources is the most important objective
of the strategic interventions. This will not only reduce
the impact of hydroelectrics over water structures, but
it also complement the sources and generators of en-
ergy in the region.

How is it possible to achieve and prove this theory of
model in the food flow?

146



Food: Transport and Distribution

What is causing a shortcut in the food flow? There is a
threat due to the need of feeding 55% more popu-
lation (growing population) with the same amount
of land.

What could possibly be done?

Appendix IV - Key Elements

N
2

Y
o

PROBLEM - Centralization
. Centre Supply
——3 Transport/distribution of food
‘ Production areas

In the food flow two key elements were highlighted
for further analysis and research. First, transport and
distribution; it is made by trucks and the existing road
infrastructure is starting to have sudden collapses dur-
ing some periods of the year.

The conceptual scheme shown above illustrates how

the food is sent to the centre supply in the capital city
to then go back to many of the points where it came
out. As it was said before, this generates traffic con-
gestion, air contamination and deterioration of road
infrastructure. The images below show part of the ef-
fects that are happening in the region.

The regional map draws attention to the road infra-
structure; all connecting the centre supply in the capi-
tal city and how they are saturated given to the issues
mention before.

The weaknesses include:

* Topography (expensive infrastructure)

* Increase of transport to mobilize more food (traf-
fic, not enough accurate road infrastructure)

* Toll in roads (take longer routes: Provoke damage
and maintenance of roads)

They enlarge the difficulties presented and compli-
cates the achievement of a solution.

Threat
°a®

P

Population Growth

Weakness

=Y o

Tolls in roads - $$

=Y (9

Topography - $$
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Intervention

19

vers Koisny [l
Ehnoestes

ey

STRATEGY - Deceniralization
. National Centre Supply
w==- Transport/distribution of food
Regional Pivot: Centre distribution
» Production food

The strategy applied will be based on the concept of
decentralization. There are going to be located re-

Opportunity

Av. de Lorraine RN 7]
PARIS
Av. de Bretagne Porte d'ltalie

9 Q@ [ 4 * \. QQ o

Generation of employment ' 2N\ Ny et

gional pivots which will be centres of distribution in the
most populated municipalities in the river basin. This
with the purpose of decongest the road infrastructure
and optimize processes along the transport and distri-
bution of food.

The philosophy and principle is applied as the intercon-
nected supply system. In the same infrastructure devel-
opment every regional centre supply will have a local
centre supply that is going to help the distribution in a
more local scale.

e —————
Gare routiére !!‘p'

FONTAINEBLEAJ

Entrepéts

As a result the intervention is not only going to improve
the transport and distribution of the goods but it can
generate employment opportunities in infrastructure

and the future intermodal pivots in the region.

For improvement of infrastructure
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Referent: Rungis Market Paris

The market has a strategic position, 7km south of Paris. It has 232
Hectares.

It lies in the centre of an exceptional network of transport links, locat-
ed in a major business area (Orly-Rungis), which facilitates relations
with the various food industry sectors: local, national or international.

*  Road network

* Airports
Orly
Roissy Charles de Gaulle

¢  Waterways

The Bonneuil-Sur-Marne port: combined river-rail-road platform
Handles 1.1 million tons by river, and 300,000 tons by rail per year.

*  Rail network

The rail terminal at Rungis handles approx. 200,000 tons of fruit and
vegetable per year.

* Public transport

24/7 access by tramway and bus, with connections to the overground
and underground services.

The market has the following characteristics:

* National network - 19 platforms

* Urban logistics actor: catering trade, mass distribution, organize
transport and food supply

* Food industry centres, logistic parks and multimodal hubs

* Regional economic development centres

Criteria - strategically located near towns and rapid communication:

* A site with vast, empty tracts, easily constructible.

* Central in relation to major road, rail and air routes.

* Easy access for Parisian and provincial vendors and buyers.
*  Practical for incoming goods.

The referent demonstrates the facilities given through an organized
and accessible infrastructure. Also the decentralized structure of the
system makes it possible to cover and supply the country and even
to the continent.

It is a perfect example to take into account for further study in the de-

sign and planning of the local, regional and national centre supplies
in the Bogotd River basin.
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Food: Production

What is causing another shortcut in the food flow? An-
other threat is climate change and is affecting the soil
and the water which are the elements in charge of the
hydrological cycle. There is still the need of feeding
55% more population with the affectations present
on the natural system.

What could possibly be done?

The second key element analyzed and researched
in the food flow is the production. Farmers, original
producers of all the products that are transported
and distributed in the region, are incharged of get-

PROBLEM - Individualism (water supply)
Bogotda River

Water supply

Agriculture - crop fields

ting water for the irrigation and growth of their crops.
They are really creative in finding different methods
to achieve quantities of this valuable resource. Al-
though, there is something called “the tragedy of the
commons”’; this concept talks about the shared commu-
nity resources that don’'t have owner but everyone is
able to use them.

The conceptual scheme above illustrates the actual sit-
uation: different farmers take water from the river for
personal benefit for individual profit. The increasing
problematic of the individual behaviour is bringing ef-
fects over the water structure. As time passes by less

water is available and the quality of the environment
in the river is declining.

As it is shown in the pictures below the Bogotd River
is been contaminated and nobody cares and protects
the priceless and helpful water and soil that human
activities use in their daily activities.

The map (left) draws attention to the water structure
in blue. And how farmers take the resource in an im-
measurable manner. Then the consequence is indi-
vidual gain and shared cost over the natural system
structure.

The weaknesses include:

*  Contamination - water and soil

* Hygiene and health of slaughterhouse

*  Water demand: reduced availability, quantity
and quality — less accessible for irrigate.

They enlarge the difficulties presented and compli-
cates the achievement of a solution.

Threat

Climate change

Weakness

o2 -
-

H rg
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Contamination - water and soil

<

Hygiene and health of slaughterhouse
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Water demand: reduced availability




Intervention

Municipality: Tenjo

Il Mountains
I Agriculture group of farmers
----- Road infrastructure
=—> Chicu River
Water storage and supply cycle

Combine benefits and contribution

The strategy applied will be based on team work;
combine benefits and contribution in the agriculture
areas in the region. Develop an organized group
structure in the different crop fields to take part of
and be able to use the resource but also to participate
in the protection and health of the water structure.

As they need the water for their own incomes this op-
eration is going to be done by the same farmers. They
administrate, check and look after their interests.

The philosophy and principle is applied as the intercon-
nected supply system. With team groups it is going to
make it possible to restore and recover the quality of
the water structure.

As a result the intervention is not only going to improve
the production in the agricultural field but it can create
the opportunity of developing an integrated system
between food, water and human activities.

As the soil has the quality of water holding capacity
and the region is a really fertile land, this will be a

plus to really make the system work.
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STRATEGY - Collective benefits (water supply)
Bogotd River
Rain water storage

;_'z‘ Agriculture - crop fields

(\ Water supply cycle

Opportunity

Soil: water holding capacity
Basin + paramos

Connection link: food, water, human
activities = integrated planning

Strength

Referent - Shared community resources - Eiinor Ostrom

“Imagine an open pasture shared by multiple cattle owners. Each owner increases their herd to max-
imize their benefit. With an unregulated resource this is “logical” since the benefit is enjoyed by the
individual and the impacts are shared by all. This leads to the ultimate overgrazing of the pasture.”

Shared Resource

Sustainahle Use

Depleted Resource

- - oy =
H" -w "
- o il o
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s 7 L
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L -
- i ™| 29

Usually shared areas in the environment are deteriorated because
of a terrible management and extreme use of the resources.

The Victory of the Commons: Nobel Prize-winning economist
Elinor Ostrom proved that people can and do work together to
manage commonly-held resources without degrading them.

“When local users have a long-term perspective, they are more likely
to monitor each other’s use of the land, developing rules for behav-
ior”.

This theory structure is operated by the same farmers. They have
eight principles for managing the commons:

* Limits

* Benefits

* Collective choice

*  Monitoring

* Sanctions

*  Conflicts resolution
* Recognition

* Nested enterprises

“What we have ignored is what citizens can do and the importance
of real involvement.” What Ostrom has demonstrated is the ex-
istence of social control mechanisms that regulate the use of the
commons without having to resort to property rights.”

Social, economic, and political settings (S)

!

Resource Governance
system (RS) system (GS)

'

units (RU)  ————> Interactions () <———>

Outcomes (0)

1

Related ecosystems (ECO)

Fig. 1. The core subsystems in a framework for analyzing social-ecological systems. 33
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Waste: Transport

What is causing a shortcut in the waste flow? There is
a threat due to the need of managing and locate
141% more waste with the same amount of land.

What could possibly be done?

In the waste flow three key elements were highlighted

PROBLEM - Centralization

@ Landfills
== Transport of waste

&

$ v
[ '
» -

¥

LY %
)

for further analysis and research. First, transport; it
is made by trucks and the existing road infrastructure
is starting to have sudden collapses given that every
day they have to take enormous amounts of waste.
The conceptual scheme shown above illustrates how
the waste is sent to the landfills. One in the capital
city and the other one close by in another municipali-

ty. This generates traffic congestion, air contamination
and deterioration of road infrastructure. The images
below show part of the effects that are happening in
the region.

The regional map draws attention to the road infra-
structure; locating the landfills and how they are satu-
rating the road infrastructure.

The weaknesses include:

* Topography (expensive infrastructure)

* Increase in the need of waste transportation to the
landfills

* Toll in roads (take longer routes: Provoke damage
and maintenance of roads)

They enlarge the difficulties presented and compli-
cates the achievement of a solution.

Threat
°oa®

3,

Population Growth

Urbanization / Urban development

Weakness
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Increase of transport
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Tolls in roads - $$

ol

Topography - $$
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Intervention

NTAY
NV,

STRATEGY - Decentralization

@ Londrills

O Management/treatment plants
m==p Transport of waste

Opportunity

The strategy applied will be based on the concept of
decentralization. There are going to be located re-
gional pivots which will be recycling collection plants,
in the most populated municipalities in the river basin.
With the purpose of change the process and mentality
of waste management. Re-use everything that can be
recycled. In the case that definitely it can’t be recy-
cled, the garbage will be transport to existing land-
fills, where a burn waste plant will be located.

The philosophy and principle is applied through recovery

Education — Recycle

concept. The waste will be first recollected and cate-
gorized in groups in the local neighborhood scale. Then
the recycling waste will be transport to the regional

pivots (recycling collection plants) and the non-recy- ¥
cling waste will be trasnport to the burn waste plants &
to produce energy. ALAesdq
As a result the intervention is not only going to improve o i .

Waste Management / Treatment

the transport of the waste but it can generate employ-
ment opportunities in new infrastructure and the future

intermodal pivots in the region.

158

Referent: The Swedish Recycling Revolution

Towards Zero Waste

The recycling revolution in Sweden start-
ed in 1975. Since then, recycling has in-
creased from 38% of households waste in
that year, to almost 99% nowadays.

The established recycling stations by law
are no more than 300 metres from resi-
dential areas.

“In this stationary vacuum system, users
throw their waste into ordinary inlets, where
the bags are stored temporarily. All full in-
lets are then emptied at regular intervals
through a network of underground pipes.”

In the Swedish Waste Management and
Recycling Association, they explain that
reusing materials allows to use less energy
to create another material, than burning
one and making another from the begin-
ning.

The philosophy starts with the pyramid in
the right: reduce, reuse, recycle, recover
and dispose. This five steps are the back-
bone of waste management to organize,
categorize and treat any kind of waste.

The swedish system of waste management
is shown in the image in the right. It has a
destination and final purpose for any and
every element that is list as waste.

The referent demonstrates the infrastruc-
ture facilities that a country like Sweden
has established to put an end to contami-
nation problems.

It is an applicable and outstanding exam-
ple to take into account to provide solu-
tions in the design and planning of the lo-
cal and regional scales of the hybrid city
model in the Bogotd River basin.

Maost preferable

/ Recycle

Lero waste

Reduce by penalizing applications for waste;
giving incentives for reduced waste

Reduce

Reuse

Reuse by deduplicating storage, restore quality

/ Recover mining of analyzing waste data
Dispose Déspose data through
dedetion
Least preferable Physical elimination 38
Pm""bce”' ! ‘ Private WG/
mEmpersn A Tlunicipality
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Waste: Sources and Producers

What is causing another shortcut in the waste flow?
There is another threat that needs the management
and location of 141% more waste with the same
amount of land. There is not a proper and organ-
ized recycling system and no education about it.

What could possibly be done?

PROBLEM - Amount of waste

] 10%

30%

Organic

60%

10% recycled

The second key element analyzed and researched in
the waste flow is sources and producers.

The conceptual scheme shown above illustrates how
the waste is been accumulated in the landfills with
some treatments that are harmful to the environment
(land and soil).

60% of the organic waste produced in Bogotd is
thrown in the landfills; 30% of the recycling waste that
is produce in Bogotd is also thrown in the landfills. This
generates enormous health problems of the people
living in the surroundings and also the need of more
area destined for landfills.

The images below show this useful renewable material
that can be useful for so many reasons, for example in
agriculture as compost.

The regional map draws attention to the unmeasura-

ble growth of the two principal landfills in the region

that affect directly the Bogotd River and the territory.

The weaknesses include:

*  Contamination of the river = water + soil

* Increase in the amounts of waste in the landfills
and the danger of throwing them any place in the

ecological structure.

They enlarge the difficulties presented and compli-
cates the achievement of a solution.

Threat

ML~

No Education

Weakness
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Increase amount quantities of waste

Contamination water + soil
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Waste: Dumping

What is causing a third shortcut in the waste flow? There
is a threat given to the need of managing and locate
141% more waste with the same amount of land.
Urbanization and population growth are putting in
grave danger the waste processes.

What could possibly be done?

The third key element, dumping; the excessive amounts
of waste in the landfills have produce also conse-
quences in along the environmental structure of the
Bogotd River basin.

Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1

PROBLEM - Excess

The conceptual scheme shown above illustrates how
the waste is increasing in size in the landfills. The prob-
lem is increasing every day of every year and any
kind of sustainable solutions are been implemented.
This generates air, land and water contamination. The
images below show part of the effects that are hap-
pening in the region.

The regional map draws attention to the areas where
the problem is principally threatening the territory and
where the most populated municipalities are.

The weaknesses include:

* Contamination of the river = water + soil

* Increase in the amounts of waste in the landfills
and the danger of throwing them any place in the

ecological structure.

* Environmental degradation of the ecological struc-
ture

* Health deterioration

Threat
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Population Growth

Urbanization / Urban development
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Sources and Producers Intervention

STRATEGY - Recycle

Others 10%

Recyclable 30%

Organic 60%

Q0% recycled

In the case of the key element - Sources and Producers Opporfun,'fy
- the strategy applied will be based on the concept
of recycling. There are going to be located regional
pivots which will be recycling collection plants, in the
most populated municipalities in the river basin. Edu-
cation will be the start initiative and base fundaments
to improve the situation in long-term for the Bogotd

River basin.

In the case that definitely it can’t be recycled, the gar-

bage will be transport to existing landfills, where a
burn waste plant will be located.

Education — Recycle
As it was mentioned in the previous key element, the
philosophy and principle is applied through recovery
concepf.

As a result the intervention is not only going fo improve .
the waste management and involve recycling process-

es, but it will also include the participation of the pop- ‘
ulation through the generation of jobs, but most impor-

tantly education.

Generation of employment
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Dumping Intervention

In the case of the key element - Dumping - The strate-
gy applied will be based on the concept of transfor-
mation. There are going to be located in the begin-
ning two burn waste plants near the existing landfills
in Bogotd and the municipality next to it. The objective
is to develop a new source of energy using the non-re-
cyclable waste.

The philosophy and principle is applied through recovery
concept.

As a result the intervention is not only going to devel-
op and build infrastructure for a new source of ener-
gy, but it can generate employment opportunities in
new infrastructure and the future intermodal pivots in

the region.

Level 71 H
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Level 5E________________________________E
Level AL e ———————— l
Level 33 H

Level 21 H
Love 1 NN )

STRATEGY - Transform

Opportunity

Energy production

O 9 @
Generation of employment

165



Energy: Sources

What is causing a shortcut in the energy flow? There is
a threat due to energy generation that in upcom-
ing years needs to produce 4 times more than in the
current situation. This is been pushed by three factors:
climate change, population growth and urbanization.

What could possibly be done?

In the energy flow one key element was highlighted

Region - 24.210km?2

PROBLEM - Centralization
Bogotd River
B Hydroeleciric Plants

52

/}5’

Region - 24.210km2

for further analysis and research. Sources, it is the
most problematic given that the energy of the region
and the entire country, depends exclusively from Hy-
droelectric power plants.

The conceptual scheme shown above illustrates how
the energy generation is concentrated in two points
and that given fo the climate changes and contami-
nation of the Bogotd River, they can collapse in any

moment. This is causing a series of weaknesses that
are going to be shown in a moment. The images be-
low show how the hydroelectric power plants need the
rivers for the generation of energy, and the complex
infrastructure that needs to be build to make it work.

The regional map draws attention to the hydroelectric
plant in the south west of the capital city that not only
provides energy for Bogotd, but to the rest of the mu-
nicipalities in the river basin and the general region. .
The weaknesses include:

* Contamination of the river = water + soil

* Environmental degradation of the ecological
structure

* Health deterioration

They enlarge the difficulties presented and compli-
cates the achievement of a solution.

Threat

P

Population Growth

Climate change

Weakness

Contamination water + soil

S

-
N

Environmental degradation — health deterioration

N —
., S

\===)

Water demand: reduced availability
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Intervention

STRATEGY - Decentralization
Burn Waste Plants

Bogotd River
M Hydroelectric Plants

The strategy applied will be based on the concept of
decentralization. Other complementary energy sourc-
es will be part of the solution to this threat. Energy
panels and burn waste plants will be located, in the
most populated municipalities in the river basin. The
philosophy and principle is applied through complement
concept. For a more sustainable generation of en-
ergy, these solar panels and burn waste plants, will
improve the network and complement the services that

Opportunity

are required. As a result the intervention is not only
going to develop a new source of the energy, but it
can dlso generate employment opportunities in new
infrastructure.

Energy production

~ at

o Generation of employment
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Region - 24.210km?2

Referent: The Swedish Recycling Revolution

Waste to Energy

The first incineration plant was set up in Stockholm in
1904.In 2012, 2,270,000 tonnes of household waste
was burnt, and that way turned into energy.

The 32 plants in Sweden today produce heat for
810,000 households and electricity for 250,000 pri-
vate houses. Heavy metal emissions have been re-
duced by 99 per cent since 1985, even though Swe-
den emits three times more waste today.

(http:/ /www.avfallsverige.se /avfallshantering /energiaatervinning /)
“With the methane produced from the waste heat is cre-

ated and, by pumping hot water plumbing, residential
and commercial buildings are heated in cities.”

Generating

Bu
metmm electricity
generate heat

The referent demonstrates the need of implementing
this type of technology.

It is a perfect example to take into account to pro-
vide solutions in the design and planning of the energy
sources of the hybrid city model in the Bogotd River

basin.
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Appendix V - Study Cases for interventions in Food, Waste and Energy Flows plus Urban Parks, Network Cycles and water storage

1. Urban Agriculture 2. Compost Production Area

> AGROCITE .
INTERNAL CYCLES H OW It Wo rk S

Put new material in the top door

E =11
Michigan Urban Farming Initiative (MUFI). ! WA“’;

Vegetablerecycing

Finished
compost
comes outl

55

|
Above: Mapolis Architektur + BIM, Project: Gewinner ¥ ; ‘ '|
des Zumtobel Group Awards 2012 gekirt. Preistrager ' _ rr ; ] |'
| ‘
| |

2012. Kategorie: Forschung and Initiative, R-Urban,

Paris, Frankreich. . B
(Please note, it takes on average 6 weeks
f . . . . for new matenals to be completely composted.)
Right: Composting: a way of disposing organic matter 56
(food, leaves, trees) to create a natural fertilizer for
MS Volunteers harvesting green beans at urban farm soils.
(Chicago, IL, United States). e ‘
&
S |
Formation 3 ‘: ds 3 3
on uses 2% R4 ‘School of y |
N i Compost’ N 5.0l X
Insulation surplus ¢ business /Pl.lot \\ 1
Regional i
. . City Green S \C |
Boston is leading the way for rooftop greenhouses, e e ;
aquaculture and aquaponics facilities, urban farms Friends of 1
. . Agrocité !
and other food production opportunities. ;
Compost I
Info :
Urban Agriculture comprehensive farm review (design é
review for urban farms). Legend S@]
ED Compost materials 3
m Knowledge transfer . J 3
NSoilimprov.materials Residents ”77”7””7”77”7”7”7‘3
57

Claire Pelgrims, Project: Green Slide for soil improvement. Alternative city farming Brooklyn Grange/rooftop

farming.
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3. Waste and Recycling Collection Point 4. Housing

Together with Renato Lima of the Ministry of the En-
vironment of Curitiba, the participants visited one of
the “Sustainability Points” of the city, which encourage
waste separation and recycling.

Recycling collection point and processes.
Urban Metabolism, (Rotterdam, The Netherlands).

People can pick
up their anline
order, o bring

back old products

Patrick Gibson, Engineer of Biotechnology. Building a
Sustainable Home in Victoria. Sustainable features.

Everybody has
unused elactronics
lylng around the
house
The supermarket
becomes an exchange
point for old and new
products

Sheppard Robson, Project: Siemens Middle East Head-
quarters Masdar City, Abu Dhabi.
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5. Water Storage

Woater Storage
Urban Metabolism, (Rotterdam, The Netherlands).

174

By storing rainwater from
the city in the outskirts,
salt intrusion can be
countered in dry periods

6. Cycle Networks

“Heeley Vege-network” , aiming to facilitate local
resilience through a closing-loop of vegetable from
growing, harvesting, sharing to recycling and collect-

ing.

Presentation of the research project POLURB 2015.
Through which the analysis and proposals on resilience
and new urban policies after 30 years of local de-
mocracy arises. The project’s general objective is to
present a new analytical framework of urban policies
in Spain.

The units of R-URBAN have distinct functions but are
networked for continual cooperation and communica-
tion.

Atelier d’Architecture Autogérée. (56 Rue Saint-Blaise
- Paris 20e - France).

RURBAN PILOT FACILITIES AND CYCLES
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R-URBAN ECOLOGY

LOCALLY CLOSED CYCLES. COMPLEMENTARY AND TRANSVERSAL NETWORK

principles
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Chapultepec Park (Mexico City).
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Appendix VI - Forest reserve Thomas van der Hammen Appendix VIl - Calculations

L4
Reserva Thomas Van der Hammen Housmg
I zona de uso sostenible
% Zona de uso sostenible HOUSING
B zona de restauracion BUILDINGS
Zona de proteccion de paisaje A B c D E E e H TOTAL
I Humedales Floor Space Index| 1,000.00 900.00| 500.00| 841.77| 830.41| 625.00] 955.98| 964.52|m2 6,617.68|m2
Construction Index| 10,000.00( 6,300.00| 3,500.00| 5,892.39| 5,812.87| 4,375.00| 6,691.86| 6,751.64|m2 49,323.76|m2
! Total Floors 20 15 15 15 15 15 15 15
BOGOEA Housing Floors 19 14 14 14 14 14 14 14
Height 50 38 38 38 38 38 38 38|m
Location and land use map of the reserve Thomas van # Apartments per floor 5 6 5 5 5 4 7 7
) der Hammen # Apartments per building 95 84 70 70 70 56 98 98
: # Families 95 84 70 70 70 56 98 98| Approx. 641|Families
o # People 380 336 280 280 280 224 392 392 |Approx.
Sé # Buildings 8 4 4 2 2 2 1 1 24 |Buildings
g Total Apartments 760 336 280 140 140 112 98 98 1,964 |Total Apartments
Total People 3,040 1,344 1,120 560 560 448 392 392 | Approx. 7,856 |Total People
HOUSING
HOUSES
a b c d e f E h i TOTAL
Gross Area
Floor Space Index 400.00 360.00 440.00 200.00 275.00 110.00 250.00 303.38 293.96(m2 2,632.34m2
Construction Index| 1,200.00| 1,080.00| 1,320.00 600.00 825.00 330.00 750.00 910.14 881.88|m2 7,897.02| m2
3D image of the natural reserve location and the in- Height 9 9 9 9 9 9 9 9 9|m
. # Houses in a row I 6 F 3 4 2 4 5 5
Humedal La Conejera frastructure connections. # Families 7 6 Iy 3 4 L 4 5 5|Approx. 43|Families
# People 28 24 28 12 16 8 16 20 20| Approx.
[ Perimetro urbano E Area protegida “7 las # Houses with same pattern 4 10 2 4 2 2 2 2 2 30|Houses
“ Total H 28 60 14 12 4 10 10 154 |Total Houses
Total People 112 240 56 43 32 16 32 40 40| Approx. 616 |Total People
Con el futuro bosque que sera recuperado,
el objetivo es consolidar la conexién ; k 0 " n o v - . TOTAL
ecologica entre el rio Bogot3, la reserva, RN
f' humedal ‘I‘_orca-]Guaymaral y Floor Space Index| 416.30| 418.88| 115.36| 124.93| 205.98| 21555 415.36| 425.00] 262.39|m2 2,600.74|m2
O3 CEMTUS onentales. Construction Index| 1,248.90| 1,256.64 346.08 374.79 617.94 646.65| 1,246.08| 1,277.97 787.17|m2 7,802.22|m2
Height 9 9 9 9 9 9 9 9 9|m
# Houses in a row i 7 2 2 4 4 7 i 3
Humedal # Families 7 7 2 2 4 4 7 7 3| Approx. 43| Families
Humedal de Torca # People 28 28 8 8 16 16 28 28 12| Approx.
de Guayn]a[al =. # Houses with same pattern 1 1 1 1 1 1 1 1 1 9|Houses
Total Houses 2 2 43 |Total Houses
Total People 28 28 8 8 16 16 28 28 12| Approx. 172|Total People
s t u v w X Y z zz TOTAL
Gross Area
Floor Space Index 237.53 340.73 249.58 438.75 418.18 397.61 372.29 392.86 413.43|m2 3,260.96| m2
Construction Index 712.59| 1,022.19 748.74) 1,316.25| 1,254.54| 1,192.83| 1,116.87| 1,178.58| 1,240.29|m2 9,782.88 m2
Height 9 9 9 9 9 9 9 9 9|m
# Houses in a row 3 6 5 F Z Fd 6 74 Fy
# Families 3 6 5 7 7 7 6 7 7|Approx. 55| Families
# People 12 24 20 28 28 28 24 28 28| Approx.
# Houses with same pattern 1 1 1 1 1 1 1 1 1 9|Houses
Total Houses 3 6 5 7 7 7 6 7 7 55|Total Houses
Total People 12 24 20 28 28 28 24 28 28| Approx. 220|Total People
Cerro de el
la Conejera
8,494.04| m2
Humedal de 25,482.12|m2
la Conejera
IBaOSSD- %?C%%ES 141|Families
48| Houses
252|Total Houses
74 1,008 |Total People
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Urban Agriculture | Flower Fields | Sustainable Agriculture

URBAN AGRICULTURE

1 Block

1,645.78

m2

1,399.91

m2

1,682.15

m2

1,789.67

m2

1,507.43

m2

1,561.74

m2

2,397.09

m2

2,477.97

m2

1,461.78

m2

1,377.74

m2

2,581.09

m2

2,457.09

m2

2,177.93

m2

2,071.58

m2

2,350.74

m2

2,661.98

m2

TOTAL

31,601.67

m2

3.16

Ha

0.65

180

FLOWER FIELDS

Production T

4500|Ha

1,461.78

m2

2,397.09

m2

2,289.09

m2

1,231.91

m2

1,514.15

m2

1,621.67

m2

1 Block

1,339.43

m2

2,477.98

m2

1,377.74

m2

1,339.43

m2

1,514.15

m2

1,231.91

m2

19,796.33

m2

TOTAL

1.98

Ha

0.04

%

TOTAL

140.55|Ha

SUSTAINABLE AGRICULTURE

3,672,211.82|\m2 | 367.22|Ha

3,935,818.39 m2 393.58|Ha
1,413,768.73|m2 141.38|Ha

Sustainable 199,645.31|m2 19.96|Ha
Agriculture 359,594.98|m2 35.96|Ha
414,762.31|m2 41.48|Ha

381,259.07 |[m2 38.13|Ha

335,944.12 |m2 33.59|Ha

TOTAL 10,713,004.73 \m2 |1,071.30|Ha

10.
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Swedish system of recycling (Flows scheme).
Source: Flows scheme, n.d. photogragh, viewed 30
September 2015, <www.socresonline.org.uk>
Waste disposal areas in Colombia Botadero
“Dofia Juana” in Bogotd. Source: Landfill Dofia
Juana. n.d. photogragh, viewed 20 September
2015, <http://determinantesambientalestb.blog-
spot.nl/2014/11 /situacion-ambiental-en-colom-
bia.html>

. Market with fruits and vegetables in Colom-

bia. Source: Unknown, n.d. photograph, viewed
4 March 2016, <http://www.fm899.com.ar/no-
ticias/salta-1 /frutas-y-verduras-a-mitad-de-pre-
cio-17312>

Organic Waste. Source: How to make compost,
n.d. photograph, viewed 10 June 2016, <http://
www.casapratica.it/giardino /fare-giardinaggio/
realizzare-un-compostaggio-fai-da-te.asp>
Landfill Mondoiiedo (Cundinamar-
ca, Colombia). Source: Landfill distribution, n.d.
photograph, viewed 5 February 2016, <http://
fhernandez46.blogspot.nl/2014/04 /aseso-
ria-holandesa-optimizara.html2view=timeslide>
Dumping in landfill (Colombia). Source: Relleno
Sanitario Dona Juana, n.d. photograph, viewed
2 April 2016, <http://www.elespectador.com/
impreso/bogota/articuloimpreso-204074-polem-
ica-dona-juana>

Dumping in landfill (Colombia). Source: Gar-
bage, n.d. photograph, viewed 14 June 2016,
<http:/ /recicladesecho.blogspot.nl />

How works and hydroelectric Dam. Source: Hy-
droelectric Dam, n.d. photograph, viewed 13
February 2016, <https://www3.epa.gov/climat-
echange /kids/solutions /technologies/water.html>
Simon Bolivar Hydroelectric Plant, also called
Guri Dam. Source: Unknown, n.d. photograph,
viewed 14 June 2016, <http://unionradio.net/
colegio-de-ingenieros-advirtio-sobre-posible-co-
lapso-de-el-guri/>

Solar Thermal Technology, source of renewa-
ble energy. Source: Solar energy generation pro-
cess, n.d. photograph, viewed 13 February 2016,
<https://www3.epa.gov/climatechange/kids/
solutions /technologies/solar.html>

Landfill methane capture for the generation of
electricity. Source: Landfill methane capture, n.d.
photograph, viewed 13 February 2016, <https://
www3.epa.gov/climatechange /kids/solutions/
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technologies/methane.htm|>

Garbage incineration process. Source: Incineration
Plant, n.d. photograph, viewed 8 January 2016,
<https://arabatik.wordpress.com/2012/10/11/
suecia-compra-basura-para-generar-energia />
Michigan Urban Farming Initiative (MUFI).
Source: Detroit’s urban farm, MUFI/Facebook.
photograph, viewed 10 May 2016, <http://de-
troit.curbed.com/2015/2/10/9993586 /detroit-
wins-mufi-bags-40k-grant-for-kids-sensory-gar-
den>

MS Volunteers harvesting green beans at urban
farm (Chicago, IL, United States). Source: Un-
known, Lindsey, G. photograph, viewed 10 May
2016, <http://www.gettyimages.nl/detail /vid-
eo/volunteers-harvesting-green-beans-at-urban-
farm-stockvideofootage /126356262>

Boston is leading the way for rooftop green-
houses, aquaculture and aquaponics facilities,
urban farms and other food production opportu-
nities. Source: Article 89: City of Boston Re-Zoning
for Urban Agriculture, n.d. photograph, viewed
10 May 2016, <http://www.bountifulbrookline.
org/2015_02_01_archive.html|>

URBAN AGRICULTURE COMPREHENSIVE FARM
REVIEW (DESIGN REVIEW FOR URBAN FARMS).
Source: Article 89: City of Boston Re-Zoning for Ur-
ban Agriculture, n.d. photograph, viewed 14 June
2016, <http://unionradio.net/colegio-de-ingeni-
eros-advirtio-sobre-posible-colapso-de-el-guri/>
Mapolis Architektur + BIM, Project: Gewin-
ner des Zumtobel Group Awards 2012 gekiirt.
Preistrager 2012. Kategorie: Forschung and
Initiative, R-Urban, Paris, Frankreich. Source:
Preistrager 2012 in der Kategorie, Forschung &
innitiative, R-URBAN Paris Frankreich , n.d. pho-
togragh, <http://architektur.mapolismagazin.
com/node/1355>

Composting: a way of disposing organic matter
(food, leaves, trees) to create a natural fertilizer
for soils. Source: How it works, n.d. photograph,
viewed 9 January 2016, <https://healberea.
wordpress.com/2014/10/01 /nourish-your-soil-
compost/>

Claire Pelgrims, Project: GREEN SLIDE FOR
SOIL IMPROVEMENT. Alternative city farming
BROOKLYN GRANGE / rooftop farming. Source:
Soil improvement and Composting. Agrocité, a
R-Urban project in Paris, nd. photogragh,viewed
12 January 2016, <https://facilitatingresilience.
wordpress.com/student-projects/claire-pelgrims/
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claire-pelgrims-project-the-heeley-green-slide />
. Together with Renato Lima of the Ministry of
the Environment of Curitiba, the participants
visited one of the “Sustainability Points™ of the
city, which encourage waste separation and
recycling. Source: Unknown, n.d. photograph,
viewed 7 January 2016, <http://www.kas.de/
wf/en/33.42973/>
.Urban Metabolism, (Rotterdam, The Nether-
lands). Source: Recycling collection point, IABR
Team. photograph page 90, viewed 13 January
2016,  <http://iabr.nl/media/document/origi-
nqI/urban_me'rqbolism_rof'rerdqm.pdf>
. Patrick Gibson, Engineer of Biotechnology. Build-
ing a Sustainable Home in Victoria. Sustainable
features. Source: Sustainable Features, n.d. pho-
togragh, viewed 14 April 2016, <http://ecox-
po.com.au/building-a-sustainable-home-in-victo-
ria/>
.Sheppard Robson, Project: Siemens Middle East
Headquarters Masdar City, Abu Dhabi. Source:
Building design, n.d. photogragh, viewed 14 April
2016, <http://www.sheppardrobson.com/ar-
chitecture /view /siemens-middle-east-headquar-
ters>
.Urban Metabolism, (Rotterdam, The Nether-
lands). Source: Water Storage, IABR Team. pho-
tograph page 97, viewed 13 January 2016,
<http://iabr.nl/media/document /original /ur-
ban_metabolism_rotterdam.pdf>
.“Heeley Vege-network” , aiming to facilitate
local resilience through a closing-loop of veg-
etable from growing, harvesting, sharing to re-
cycling and collecting. Source: Proposal - local
network based on five kinds of VEGE facilities:
producing fields, sharing houses, community center,
urban pavilions and local organizations, Liu, A.
photogragh, viewed 13 January 2016, <https://
facilitatingresilience.wordpress.com/student-pro-
jects/anqi-liv/>
. Presentation of the research project POLURB
2015. Through which the analysis and propos-
als on resilience and new urban policies after
30 years of local democracy arises. The project’s
general objective is to present a new analytical
framework of urban policies in Spain. Source:
Research project on urban policy in the scenario of
2015, n.d. photogragh, viewed 10 January 2016,
<http://www.paisajetransversal.org/2013/01/
polurb201 5-presentacion-del-proyecto-de.html>

65.The units of R-URBAN have distinct functions

but are networked for continual cooperation
and communication. Source: Network, R-URBAN.
photogragh, viewed 9 January 2016, <http://
www.uncubemagazine.com/blog/7865563>

. Atelier d’Architecture Autogérée. (56 Rue Saint-

Blaise - Paris 20e - France). Source: Urban Ag-
riculture neighborhood, n.d. photogragh, viewed
9 January 2016, <http://www.urbantactics.org/
projets/passage56 />

. Central Park (New York). Source: Central Park,

n.d. photogragh, viewed 4 April 2016, <http://
www.mecc15.0rg/social-activities />

. Central Park (New York). Source: Central Park,

n.d. photogragh, viewed 4 April 2016, <http://
www.22centralparksouth.com />

. Central Park (New York). Source: Central Park,

n.d. photogragh, viewed 4 April 2016, <http://
thegirlside.com/category /culture />

. Chapultepec Park (Mexico City). Source: Central

Park, n.d. photogragh, viewed 4 April 2016, <
http://sobreturismo.es/2009,/02/18 /chapultep-
ec-el-parque-mas-grande-de-america/ >

. Chapultepec Park (Mexico City). Source: Cen-

tral Park, n.d. photogragh, viewed 4 April 2016,
<https:/ /untriplep.com/category /por-el-mundo/
sureste-asiatico-por-el-mundo />

. Central Park (New York). Source: Central Park,

n.d. photogragh, viewed 4 April 2016, <http://
dailynews24.altervista.org/24-eye-popping-
panoramas-of-the-worlds-most-beautiful-plac-
es/>

.Forest reserve Thomas van der Hammen (Bo-

gotd, Colombia). Source: Reserva Thommas van
der Hammen, n.d. photogragh, viewed 1 March
2016, <http://www.elespectador.com/noticias/
bogota/thomas-van-der-hammen-de-reser-
va-ambiental-urbanizacion-articulo-613217>

.Forest reserve Thomas van der Hammen (Bo-

gotd, Colombia). Source: Reserva Thommas van
der Hammen, n.d. photogragh, viewed 1 March
2016, <http://www.elespectador.com/noticias/
bogota/otro-paso-reserva-thomas-van-der-ham-
men-articulo-571328>




