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Characteristic ecological structure (Moorland in the Bogota River Basin).

Source: Paramo de Guacheneque, n.d. photograph, <http://www.colombiaoculta.org/Alrededores-de-Bogota/destinos-bogota-natural /nacimiento-del-rio-bogota---villapinzon>




Characteristic ecological structure (Waterfall in the Bogota River Basin).

Source: Cascada de la Nutria, n.d. photograph, <http://rutadeviajelion.blogspot.nl/2010/06 /como-llegar-nacimiento-rio-bogota.html2view=flipcard>






There is a problem with the Use of Resources ...

Free trade and Globalization machine.
Source: Globalization, n.d. photograph, <https://www.pinterest.com/ateamb /globalisation-and-the-environment />



Contamination

Detail of pollution that afflicts the Bogota River.
Source: Sabana de Bogotd, Lizarazo, L. photograph, <http://images.et.eltiempo.digital /contenido /bogota/IMAGEN /IMAGEN-14057275-2.jpg>
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on that afflicts the Bogota River.

Waste amounts

For over 60 years, t
Source: Sabana de Bogotd, Lizarazo, L. photograph, <http://paularomeroe.blogspot.es/tags/rio-bogota/>




Dynamic: Fragmentation

Driving forces = Economic + population growth
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@ Urban development/urbanization
@ Agriculture

mm®=! Division between urban and rural

> Pressure population growth
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Rural Areas (Productive land).
Source: Newspaper cut, nd. photogragh, <\http://blogs.elespectador.com/el-rio/2014/08 /11 /cuales-son-los-municipios-que-contaminan-el-rio-bogota />
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U BG;‘I Areas (Consumer/user land).

Source: Rural areas, nd. photogragh, <http://www.taringa.net/posts/imagenes/ 16234843 /Bogota-una-capital-moderna-y-cultural.html>



Dynamic = unbalanced = non sustainable

Urban Activities

Urban Development

Food

Waste

Energy




Problem Statement

The Bogotd river length has an extension of about 380km; its basin surface has around 6.000km2 and passes through
different administrative boundaries: 45 municipalities and the city of Bogotd. It is used as an articulator between
urban and rural areas; and is the main water source of the Sabana de Bogotad.

However, there are three principal aspects 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 contamination of
the water and the soil, and finally the permanent pollution received through discharges of tanneries, sewages and
industry has provoked environment degradation over the river and the basin.



Research Question

How to generate an integrated system between urban development, food production, waste management and
energy generation given the increasing pressure of urbanization without damaging the environment contained in the
Bogotd River and its basin?



Specific Research Questions

DEVELOPMENT - How to generate land for urban development without harming the river system?
¥
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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?
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Irresponsible Consumption Responsible Consumption
Sustainable system

Two options for human activities with the Ecological Structure



Hypothesis
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SYSTEM Water Bogota river Soil
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Ecological and Water Structure

4. Characteristic ecological structure
(Moorland in the Bogota River Basin).

1. Quality ecological structure, Caiio
Cristales

5. Characteristic ecological structure in
the Bogota River Basin.
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: 6. Characteristic ecological structure
3. View of the Magdalena River. (Tequendama Waterfall in the Bogota
River Basin).



Bogota River Basin

Department: 116 Municipalities

River Basin: 46 Municipalities = 1/3 of the department

Basin Bogotd River - around 590,000 Ha.

l

33% of territory



River Basin

Characteristic ecological structure in the Bogota River Basin.

Source: Landscape, Ramirez, D. photograph



Population

Population Department: 10.600.000 people approx.
Bogotd: 7.800.000 people approx.
115 municipalities: 2.800.000 people approx.

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.

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




Contamination
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Source: Landscape, Ramirez, D. photograph



Current Governance Structure

Bogota River

Local Political Division

Geographic Division

Hegional  Political Division




Spatial Structure of the regional territory 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.







Worst Scenario

Ecological

Povert Starvation . . o ae
Y Migration Contamination Catastrophe
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Flows Systems
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Regional Network — Key Elements PROBLEM STRATEGY

Transport & Distribution
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Sources
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Flows Systems
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Key Element — Transport

PROBLEM - Centralization

@ Landfills
mms)) Transport of waste
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Key Element — Transport

|

STRATEGY - Decentralization

. Landfills

) Mcmc:gemen’rf’rreq’rmen’r plants
mms)) Transport of waste




Key Element — Sources and Producers

e e R RS, A T
7. Waste disposal areas in Colombia Botadero
“Dofia Juana” in Bogota.

PROBLEM - Amount of waste

Others

lecyclable

Organic

10% recycled




Key Element — Sources and Producers

STRATEGY - Recycle

Others

Recyclable

Organic

20% recycled




Key Element — Dumping

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

PROBLEM - Excess

Level 11
10




Key Element — Dumping

Leve|5§

Level 4. E
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Level 1 |

STRATEGY - Transform







l Dynamic: Incorporation

Driving force = Overlap union —> Interface

. Urban development /urbanization

@ Agriculture
@) Hybrid spatial structure: Mixed components



Dynamic = balanced = sustainable

Urban Activities

Urban Development

Food

Waste

Energy




Regional Strategy




Principal Strategic Interventions Rural and Urban Areas

/’
Development of Hybrid Model & \
1.  Madrid — Funza ’
- )
2. Funza — Bogotd Short Term /”

3. Bogotd — Chia ]
4. Chia — Cadijica - Medium Term

5. Facatativd — Madrid | ’
- Long Term z

6. Cajicd — Zipaquird
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The river basin doesn’t respond to an administrative system
Although the river works as a natural system structure

l

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
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Scale Level:

Bogota River General Assembly
Basin

Scale Level: Core members Periferal members
Regional
municipalities

i

Representative

Chair: Chia Chair: Girardot

Scale Level:

Local

municipalities



Scale Level:
Bogota River
Basin

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

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

Scale Level: Primary Priorities Secondary Issues
Regional
municipalities

Agglomeration
municipalities
(4

Municipalities Assembly

Scale Level:

Representatives in: Representatives in: Representatives in: Representatives in: Representatives in: Representatives in:
Local ' Agriculture i ' Agriculture i ' Agriculture i v Agriculture ¢ J Agriculture ) Agriculture
. . I.t- : Waste . ' Waste ' ' Waste 1 1 Waste ' ] Waste 1 Waste
municipatities . Energy - ! Energy : ; Energy - : Energy . : Energy : Energy
R Environment i H Environment ! . Environment 5 : Environment . 4 Environment : Environment
' Social ' ' Social ' ! Social ' 1 Social ' ' Social 1 Social



Human Resources

Financial Area

Administrative Area

1. Legislation

2, Planning

3. Design

4. Documentation Centre

l

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

Advise municipalities, authorities
and investors in planning and
procedural in these issues.

l

Responsible = Development Planning
(10 - 20 years)

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

- Nature/reserve areas
- Groundwater and flood protection
- Flows infrastructure needs
*food
*waste
*energy
- Recreation

Prepares recommendation
for regional plan

Draft recommendation - coordinated
participation with municipalities

Regional plans - decided by
institution’s general assembly

l

Foundation of associated companies

or independent enterprises

Region - energy sources
company

, Complement energy sources
! Solar energy:
'-----l----ﬂ 1 plants

Region - waste management
company

Y

i Recycling }

-
ducational institutions .
and Housing '

Region - food waste
department

! Marketplaces/wholesale
1 centres - optimize
. recycling organic waste

Region - green belt park
(along river) company

! actively involved in recreation,
' natural conservation and
1+ environmental education.

1 Incineration |

l

Watch and analyse regional
development

Data documented in spatial
information system

Municipalities can use as an
information and decision basis for
their local planning



Starting Initiative

Urbanist
Urbanist
T
Talk | Approximate
|
!
!
|
Region i Municipality
|
(N
) p
ey e
il :
] [ 4 Pm
I y ()
/.‘m“" e II * Recyclers, Waste
Farmers Cattle Ranchers Hydroelectric plants Communities Environmentalists companies



Phasing

10 years > 30 years

15 years
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Population - 7.800.000 people approx. Population - 12.900.000 people approx.

.-J_-‘..-";'-{.__ - _--_- e - T,

Overview capital city of Colombia: Bogota.
Source: Bogotd, nd. photogragh, <http://www.skyscrapercity.com/showthread.php?t=978478&page=116>



Ecological Structure - Bogota

“ Wetlands — 500 Ha approx.
A ot
Tl
s‘ Eastern Hills Reserve — 13.200 Ha

‘ Bogotda River = 90 km approx. Passes through the city

Thomas Van der Hammen Reserve — 1.395 Ha

.......




Vision
AR é

e - Urban Forest
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Flood Area
- Sustainable Agriculture

- Private to public green areas

Predominant Use in the area

L
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st - Housing

Urban Agriculture

- Flower Fields




Toolbox

Method Use / Implementation Transform into: Regional network structure system
Inclusion
Landscape Balance
- -,
R ’
e a8 ! \
Recover = e ‘ l
4 et f\\
iz ‘ \"?‘ W ~ J ‘
Sources that contaminate Sustainability
-
O~ O Connecfing
L) Network
O
Bicycle
or Supply system
Urban Agriculture /
Sustainable Agriculture
o
OI0L0)
Recycle p
(4
@(ll) D)
Recycling System Reuse Network
Complement

W

Solar Energy /Burn Plant

Renewable Energy Network

Regional and Local Scale



Governance

Timeline

- 2 years
- 5 Years
- 7 years

- 10 years

12 years

15 years

20 years
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Infrastructure

Section B-B’




Infrastructure

Section B-B’ g f

Section A-A’
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- Block Framework

1.800 m2 approx.

8.500 m2 approx.

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




Square System - Block Framework

A

Housing (28)

Base Facilities (8)
Typolc.igy Urban Agriculture (16)
Design Flower fields (12)

[J Housing

B Facilities

B Urban Agriculture
Il Flower fields

Land Use

36.300 m2 approx.

123.710 m2

Blocks between:
1.200-2.700 m2

Morphology




Square System - Block Framework

Housing

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

Flower Fields



Square System - Block Framework Densities

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

TOTAL 15.70 | Ha

Facilities: Housing: Housing: Housing:
Business + Commerce High Density Low Density High Density

2 - 20 floors 15 floors 3 floors 20 floors



Square System - Block Framework Stakeholders
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Square System - Block Framework

Business, Commerce

Education, Waste, food (compost)

Housing: Low Density

Housing: High Density

Phasing

3 years

2 years

1 year

1 year

3 years

5 years




Square System - Block Framework

TOTAL

Floor Space Index 15,111.72|m2
Construction Index | 74,805.83 m2

782 | Families

2,216 |Total Housing Units
8,864 |Total People

Bogota
* Actual average density: 197 inhabitants/Ha

* Proposed square system: 138.5 inhabitants/Ha

Total Block Area 16 |Ha
Density 138.5|People per Ha




'_.__ Flood Area

%\3\ Sustainable Agriculture

Green Areas

¢ Wetland’s Green Areas

- Infrastructure
. - Logistic Parks

Woater Storage

: % Reforestation

)




Ecological Structure

D

- Urban Forest — Park

1.057 Ha

- Wetlands

Wetland Guaymaral
y Torca
30 Ha

Wetland La Conejera
59 Ha

- Rivers

- Flood Area
Reforestation

- Green Belt Park

- Green Corridors

Nodes




Green Corridor # 1
L \ER




Green Belt — Bogota River




Green Corridor # 2




Urban Forest Park




Vision La Conejera Wetland and arterial road infrastructure




Vision Urban Forest Park




Hybrid Square Model

i




Urban Agriculture

Fooc.l Fooiprmio Square System - 1 block (16 Ha) 3,295.59[Tons per year
Ecological Footprint 2,841.03|Ha per year

Food Footprint Hybrid Model - 71 blocks (16 [233,986.87|Tons per year
Ecological Footprint Ha) 201,712.82Ha per year

Population Feed - 1 block
(16 Ha)
Population Feed - 71 block
(16 Ha)

1,950| People

138,456| People




Flower Fields + Education

_——njy——u

Square System - 1 block |Area 1.98Ha
(16 Ha) Harvest - 2 per year 3.96|Ha per year
Hybrid City Model - 71 blocks(Total Area 140.55Ha
(16 Ha) Total Harvest - 2 per year 281.11Ha per year
Population employed in
8,781| People
Hybrid City Model ' P




Compost Production Area + Waste and Recycling Collection Point

Compost Production Area 1,420|m2
Waste and Recycling
Collection Point 1,900/m?2




Housing

Total P I 4| Populati block T—
Square System - 1 block S IEoRe 8,864} Population per bloc o i
(16 Ha) Density 139| People per Ha
Total Housing Units 2,216

Population Located in Hybrid

Hybrid Model - 71 blocks Total People 629,344|System of Blocks

(16 Ha)
Total Housing Units 157,336
Bogotd Population 2015 7,800,000 = Ponulafi
Bogota Population 2065 12,900,000 L fer;e.niclt-lgeb ':P;iafls\nd |
People to locate 5,100,000 e e S

lfr-_u
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Facilities - Logistic Park + 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

Area l 5.29|Ha
Total Area destiny to logistic LI o 12.14Ha
parks in Hybrid City Model AlEdls 12.17Ha
Area 4 12.83Ha
Area 5 97.71|Ha
TOTAL 140.15Ha
E n
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Current Profile

High
Balance & @ £ B '3 & B D v
Low Ecology Governance Food Waste Energy Infrastructure Contamination Economy Social
Protection Intervention Quantity Amounts Capacity Planning Quantities Development Quality

g L



High

Balance

Low Ecology Governance Food Waste Energy Infrastructure Contamination Economy Social

Protection Intervention Quantity Amounts Capacity Planning Quantities Development Quality
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Regional Development of the Hybrid City




Regional Vision
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Regional Integration — Sustainable and self-sufficient
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