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ABSTRACT

Like many Latin American cities, Cali is characterized for being a city with fragmented de-
velopment, where there is a formally planned and structured central part, and in parallel, there are
informal settlements on the city’s periphery. This urban growth is mainly based on socio-spatial
segregation, with informal settlements far from the main urban corridor, first necessity services,
collective facilities, and urban opportunities in general. In this context, public space becomes a
crucial element in addressing these needs, as its proper configuration, connection, and equitable
access can play a significant role in improving the quality of life and social integration of these

populations.

This thesis aims to formulate design strategies addressing food security, water access,
sanitation, waste collection, and improved accessibility within the informal settlements through a
case study located in the Aguacatal neighborhood in Cali, Colombia. The proposal seeks to impro-
ve living conditions in informal settlements by strategically transforming the residual public areas
into appropriately designed collective space solutions that meet unsatisfied basic needs. Finally,
integrating these strategies holds the potential to create a strategic methodology that contributes
to proposing appropriate and contextualized answers in other parts of the city with similar charac-

teristics, establishing vital relations with the city’s long-term urban projects.

KEYWORDS

Public Space, Informal Settlements, Basic needs

INTRODUCTION

The imprint of violence and the accelerated process of industrialization that have
framed the history of Colombia, as in many Latin American countries, have also left scars
on the evolution and urban growth of their cities. This has resulted in disorderly and in-
equitable informal settlements, the majority of which are made up of rural residents who
have moved to cities. Furthermore, this urban growth towards the periphery is supported
by a socio-spatial segregation in which the informal settlements are regularly located far
from the main urban corridor, collective facilities, basic services and in general from the
opportunities offered by the city (Castillo-Valencia & Vivas, 2023).

One of the most affected cities by this type of urban development has been Cali
in the Department of Valle del Cauca. Particularly, the composition of informal settle-
ments in Cali is divided into two large zones: The first is located in the hillside zone on
the western periphery, where the population is located in mountainous areas that make
them vulnerable to events such as landslides. The second zone corresponds to the eas-
tern periphery of the city and is located at the border of the Cauca River on a flat area
of the city, prone to flooding due to the increase in the river bed. (Lopez, 2022). All this
has led organizations such as the Municipal Secretariat of Social Housing and Habitat to

recognize Cali as a “city of invasions” (EL Pais, 2013).

Government policies in Colombia acknowledge the urgency of addressing informal
settlements, yet interventions remain limited to housing subsidies and basic infrastructu-
re, overlooking the vital need for social habitat construction, particularly in the develop-
ment of public spaces and the provision of basic services. In response, this thesis aims to
formulate design strategies to tackle critical aspects such as food security, water access,
sanitation, waste collection, and improved accessibility. Taking as a case study one of the
informal settlements in northwestern Cali, specifically in the Aguacatal neighborhood,
the project emphasizes the transformation of currently neglected public spaces, conside-
red residual, into purposefully designed areas that can serve as integral components to
address the multifaceted needs of the community. For these purposes, the thesis contex-
tualizes its analysis at national and regional levels before delving into specific challenges
faced by Cali, including urban planning deficiencies and integration issues with periphe-
ral areas. The text further examines the socio-economic and environmental conditions
of northwestern Cali and the Aguacatal neighborhood. Drawing on reference projects, the
proposed strategies aim to enhance community quality of life and serve as a model to
incentivize appropriate and contextualized projects in sectors with similar characteristics
and integrate them with the future strategic projects of the city.




PROBLEM STATEMENT

Colombia is a country that has faced profound problems of violence and migration pro-
cesses that have had a direct impact on the development and urbanization of its cities. This has
led to unplanned and inequitable urban growth, closely tied to forced displacement resulting from
internal armed conflict. According to UNHCR*, in September 2022 there were 8336.061 displaced
persons who migrated from the countryside to the cities (UNHCR, 2022). In this sense, faced with
the need for housing, the victim population that arrives, displaced from the countryside, begins to

concentrate in the peripheral areas of the city, seeking an alternative to habitability.

According to the Public Policy for the Integral Improvement of Habitat or “MiHabitat”, the
informal settlements include precarious human settlements that concentrate households in urban
or rural areas with irregular land tenure and are characterized by inadequate housing conditions.
In addition, the inhabitants often face the challenge of limited or restricted access to urban mobi-
lity infrastructure, public services in the area, as well as basic and complementary facilities. (Mu-
nicipal Council of Santiago de Cali, 2017). One of the cities most affected in its urban development
by the internal armed conflict has been Cali in the Department of Valle del Cauca. According to the
National Registry of Victims of December 012022, 192.816 victims had been identified as living in
the city, placing Cali within the top five cities receiving victims of the armed conflict in the country
(Ortiz & Franco, 2023).

From this context, in 2017 the MiHabitat Public Policy was adopted as a roadmap to impro-
ve the living conditions of the inhabitants of informal settlements. This policy is reinforced in 2020
by being included for the first time as a goal of the Cali District Development Plan, to achieve a
more equitable and sustainable territory (Ortiz & Franco, 2023). However, despite these advances
in public policy and the fact that the informal settlements are already registered by government
institutions as areas in urgent need of intervention, the reality is that the programs and projects
implemented continue to be very precarious. Particularly, interventions have been limited to
housing subsidies, some paving and the installation of a few public service networks, leaving aside
the need to invest in the social construction of the habitat through public spaces (Pelaez & Franco,

2019).

Repairing this gap in territorial and collective terms is urgent, as the construction of
habitat not only corrects urban imbalances, facilitates access to public services, and guarantees
citizens’ rights but also enhances the quality of life for populations living in informal settlements
by creating public spaces that promote community engagement and social cohesion. Under this

backdrop, the question that guides this project arises:

UNHCR* United Nations High Commissioner for Refugees

How to transform the public space with the aim of meeting unsatisfied basic needs in
order to contribute to the improvement of the quality of life in informal settlements?

OBJECTIVES

Scope

The scope of this research is to analyze how the transformation of public space
can become a strategy that contributes to the improvement of the quality of life of the
inhabitants of informal settlements, through an integral vision that takes into account the
specific requirements of the community and generates a proposal that addresses unsa-
tisfied basic needs and integrates them with the long-term vision of the city.

General objective

This thesis's general objective is to develop strategies that could improve the
supply of food and food security, the access to water and its sanitation, the waste co-
[lection system, and the accessibility through the transformation of public space that is
currently considered residual in the informal settlements. To do so, the research focused
on analyzing a case study in an informal neighborhood called Aguacatal in the Colombian
city of Cali.

Specific objectives
1. To analyze the territorial, political, social, and environmental structure of Cali.
2. To analyze the project vision proposed by the city of Cali.

3. To identify a possible intervention zone that connects the future strategic projects of
the city and the informal settlements.

4. To identify the requirements of the community, prioritizing those of greatest need.
5. To define the strategies and tactics that will be applied in the areas identified for the
creation and improvement of public space.

6. To propose a project at a micro-urban scale for the transformation of informal public
space meeting some basic unsatisfied needs, that could be part of the city’s public space
network and could serve as a model to be contextualized in areas with similar characte-
ristics.

13|
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METHODOLOGY

This thesis will use a qualitative methodology, that as described in the book Architectural
Research Methods by Linda N. Groat and David Wang (2013), “Qualitative research is multi-method
in focus, involving an interpretive, naturalistic approach to its subject matter (...) Involves the stu-

died use and collection of a variety of empirical materials.” pp. 218.

In parallel, a case study will be carried out together with a combined strategic interven-
tion project in one of the informal hillside settlements located in the northwest of Cali in an area
known as commune 1. In this context, the Aguacatal neighborhood will be chosen as the focus of
the intervention. This approach integrates a theoretical and a practical component, complemented

by data collection through a photographic report and visits to the area.

STRUCTURE

Local
scale
ANALYSIS OF CASE
STUDY
Aguacatal neigh-
borhood

o)

Territorial
scale

Neighborhood
scale

INTERVENTION
PROPOSAL
Informal settlement  cONCLUSIONS

©

e g

SANTIAGO DE CALI
Current structure
and future vision

i

&

GENERAL CONTEXT
Colombia and
Valle del Cauca

INTRODUCTION

NORTHWEST OF
CALI

Urban
scale

REFERENTS
Analysis of best
practices

National and regional
scale

The thesis starts from a general perspective and then goes into the specific issues raised,
working at scales from the national to the local level. It is structured into six chapters. The first
chapter analyzes, in general terms the urban context, the geographical, historical and demographic
conditions both at the national level in Colombia and at the regional level in Valle del Cauca. In
the second chapter, a more detailed analysis of the current reality of the city of Santiago de Cali is
carried out, exploring its urban planning and how it proposes strategic macro-projects to address
different aspects of urban development. However, it highlights the lack of integration with the

city's peripheral and informally developed areas.

The third chapter focuses on the northwest zone of the city, analyzing its socioecono-
mic and urban characteristics and detecting accessibility problems, the lack of adequate public
spaces, poor river water quality, flooding and the location of informal settlements. These elements
will become crucial for the selection of the project area. Following this premise, the fourth chapter

moves into the analysis of a particular informal settlement in the Aguacatal neighborhood taken

as a case study. Here, the lack of basic and complementary services in the informal se-
ttlements is detailed, as well as the socioeconomic and environmental context of the area, pro-
viding a complete understanding of the situation in this specific context. Chapter five illustrates
the analysis of some reference projects with similar characteristics that provide a deeper unders-
tanding of the processes, challenges, and practices associated with the resolution of problems in

informal settlements.

Finally, chapter 6 englobes the intervention proposal made for the existing public space
through a series of strategies that contribute to improving the quality of life of the community in
the Aguacatal neighborhood and that can be taken as a model applicable in other areas of the city

with similar characteristics.

LIMITS OF THE RESEARCH

The research limits for this thesis are determined by several specific conditions associated
with the geographic location and the actual social dynamics. These limits are broken down into

the following points:

- Limited Access and Pedestrian Restrictions: given the pedestrian nature and limited access to
the area where the case study is located, the ability of researchers to directly observe the social
dynamics in the neighborhood is restricted. This prevents full immersion in the local environment,

making first-hand data collection difficult.

- Insecurity in the neighborhood: The precarious state of the neighborhood presents an additional
challenge. Unsafe conditions may hinder the physical presence of researchers in the area, making

it difficult to conduct structured interviews or safely conduct direct observations.

- Potential Bias in Data Representation: Lack of direct access, limited information provided by
geoportals, and reliance on limited sources could introduce biases in the representation of social

dynamics in the neighborhood.

By recognizing and addressing these limitations in the research, the transparency and validity of
the findings can be improved, as well as allowing for a more accurate interpretation of the results

obtained.

15|
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(1.1) Colombia
(1.1A) National context

Also known As Republic of Colombia - Republica de Colombia

Capital Bogota.

Population (2023 est.) 53,717,000.

Official Language Spanish, 69 indigenous languages, 2 creole languages.
Total Area (Sq Km) 1,140,970.

Urban-Rural Population Urban (2018) 80.8% - Rural: (2018) 19.2%.

(The Information Architects of Encyclopaedia Britannica, n.d.).

Limits

Colombia is a South American country bounded by two oceans and five countries.

- Limit to the NORTH: Panama (Northwest), the Atlantic Ocean and Venezuela (Northeast).
- Limit to the SOUTH: Peru and Ecuador (Southwest).

- Limit to the EAST: Brazil (Southeast).

- Limit to the WEST: Panama and the Pacific Ocean.

Is characterized by a diversity of landscapes, cultures and ethnic groups, reflecting
its geographic, climatic and biological diversity, as well as its natural and historical he-
ritage, which includes archaeological, colonial and modern sites. Some of its most fasci-
nating places are the Andes, which cross the country from south to north, forming three
branches with different altitudes and ecosystems; the Amazon rainforest, which covers
35% of the national territory and is home to a great biodiversity; the Caribbean Sea, which
bathes the northern coast and offers coral reefs and natural parks; the Pacific Ocean,
which borders the northern coast is characterized by its marine wealth and biodiversity;
and the San Andrés Archipelago, which consists of three main islands and several cays
and islets and has been declared a Biosphere Reserve by UNESCO. (Practico, 2020).

Colombia is also famous for its production of coffee, flowers, emeralds and oil,
which are some of its main exports and sources of income, is also recognized for its mu-

sic, art and literature, which express its cultural identity and creativity.
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(11B) Natural regions @

. L . . " . . Q
Geographical areas within a continent or nation known as “natural regions” are
those whose environmental characteristics predominate.
- The Amazon region with a flat appearance in general, is covered, to a large extent, by SAN ANDRES . SANTA CATALINA

jungle vegetation furrowed by large river currents.

- The Pacific region is largely made up of an extensive jungle plain, where humidity pre-

dominates.

- The Caribbean region comprises the northern part of the country. Its wide extension
offers a very diverse physical aspect with noticeable variations in its relief and, as a con-
sequence, in the climatic conditions.

- The Orinoquia includes the flat and undulating mountains. It is made up of extensive
savannahs irrigated by tributaries of the Orinoco, where agricultural activity has intensi-
fied.

_____________

- The Andean region made up of the Western, Central and Eastern mountain ranges, pre-
sents a set of mountain valleys, plateaus and slopes, endowed with favorable conditions

that facilitate the development of economic and cultural activities. This region concentra- :
tes most of the population and the highest socioeconomic level. 9 "ln—\, e
- The insular region is made up of the islands of San Andrés y Providencia and Santa Ca- 4
talina. All this territory is located in the Caribbean Sea, northwest of the continental area.
Its greatest development is observed by the sectors of commerce and tourism. (Portillo,

2022)

The Andean Region is located in the center of the country and has a wide range
of thermal floors and the largest number of natural parks.

- It is the region with the largest number of habitants in Colombia: exactly 70% of the
Natural regions of Colombia

population. Figure 02 | Elaborated by the author

- It has most of the economic activity: due to the water resources that it has, in addition € Amazon

to the lands that are so productive that they are used for agriculture. Other economic ) Pacific

sectors come from the exploitation of oil and mining. Caribbean

- It has three mountain ranges: within them we find a great wealth of natural geographi- Orinoquia

cal formations such as volcanoes, forests, moors, a great variety of water bodies (lakes, @ Andean o so 150km

rivers, hot springs...), mining deposits, among others. @ insular e
Legend

- Valle del Cauca department is located the Pacific region and mostly in the Andean re-

— Colombia perimeter
gion. (Portillo, 2022) P
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(11C) Territorial and political-administrative division

The Territorial and administrative division of Colombia country is the result of a historical

process that has involved political, economic, social and cultural aspects.

Currently, Colombia is divided into 32 departments and a capital district, which in
turn are subdivided into municipalities, townships, villages and caserios.

-The departments are first-order territorial entities, with administrative and financial
autonomy, which are governed by their own constitution and elect their governors and
departmental assemblies.

-Municipalities are second order territorial entities, with autonomy to manage their local
affairs, which are governed by a municipal agreement and elect their mayors and munici-
pal councils.

-The corregimientos, veredas and caserios are internal divisions of the municipalities,
which do not have legal status or administrative autonomy, but have local authorities
such as corregidores, police inspectors and community action boards. Colombia’s territo-
rial and administrative division seeks to guarantee the decentralization of power, citizen
participation, regional development and the preservation of the country’s cultural diver-
sity.

(Constitucion Politica de Colombia de 1991, 2011)

Colombia

Departments (32)
Ex. Valle del Cauca

Metropolitan area
Ex. Cali

Cities
Ex. Santiago de Cali

Municipality (1104)
Ex. Roldanillo

Territorial hierarchies in Colombia
Figure 03 | Elaborated by the author
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(11D) Climate conditions

The Colombian territory is located in the intertropical zone of our planet. The
climates of the different regions of the country vary due to the effect of the trade winds,
humidity and the different thermal floors. Colombia does not have four seasons. The sea-
sonal regime is bimodal and in almost all the territory there are two rainy seasons - from
April to June and from August to November - and two summer periods.

Colombian climates can be classified in several ways, two of them are by their
thermal floors and according to Caldas Lang.

Thermal floors | There are four thermal floors in Colombia: Paramo, cold, tem-
perate and warm. Each thermal floor has a particular climate and a unique agricultural
production.

- The warm thermal floor is characterized by high temperatures and low humidity, and is
home to crops such as sugar cane, corn, cocoa, coconut, banana, cassava and rice.

- The temperate thermal floor has a medium temperature and medium humidity, and is
optimal for growing coffee, pineapple and guadua.

- The cold thermal floor is characterized by low temperatures and medium humidity, and
is home to crops such as eucalyptus, wheat and potatoes.

- The moor thermal floor is at very high altitudes and has very low temperatures and high
humidity, and is home to species such as the frailejon and the condor.

(Guevara, 2023)

mamsl
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meters____________/. oc? |

3000 Moor
meters ________/ __.0°C .
2000 Cold

meters ____/ _____ ¥2°C ]
1000 Tempered
meters +18°C

Warm
+24°C

Colombia’s thermal floors
Figure 05 | Elaborated by the author

Caldas Lang | Colombia’s climate according to Caldas Lang is divided into 25 climatic
types. The classification is based on the interaction between temperature, altitude and

(CLIMA ANALISIS CLIMATICO - GALERIA DE MAPAS - IDEAM, n.d.)

Clasificacion Climatica
de Caldas-Lang

IDEAM

Climate classification by Caldas-Lang
Figure 06 | source: Subdirecion Meteorologica. IDEAM.
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(11E) Population Density

Colombia is the second most populous country in Latin America and the 28th
most populous in the world. Like many countries in the region, it has experienced rapid
population growth, with a slight decline in recent decades. It is estimated that more than
7 million Colombians live outside the country for various reasons. However, thanks to
economic improvements since the 2000s, living standards in urban centres have impro-
ved. (Colombia Population (2024) - Worldometer, n.d.)

Population 52'682.689
Density 45 inhab./km2
Growth rate 1.9%.

Birth rate 19.5

Mortality rate 6.1

Life expectancy 77 years
Males 75 years
Women 79 years
Fertility rate 1.78

Infant mortality rate 14.0

Population data table

Figure 07 | source: Worldometer

Population density for 2020
according to DANE estimates
Figure 08 | Elaborated by the author. DANE

-200.000
(1200.000-500.000
(7 500.000-1'000.000

@ 1°000.000-2'000.000
@ +2/000.000

Legend
— Colombia perimeter

e Regional capital cities

(1.F) Socio Economic context: Monetary poverty

The monetary poverty index seeks to understand the proportion of people in
households whose income does not allow them to cover the basic requirements of food,
services, housing and education.

The National Administrative Department of Statistics (known as DANE) uses the
Large Integrated Household Survey (GEIH) to calculate the total income received by the
household and divides it by the total number of members of the household to unders-
tand the relative monetary income of each person.

Subsequently, it calculates the amount of money an individual needs to meet ba-
sic needs. For 2021, DANE established that the income each person needs to satisfy these
needs is COP $354,031- 82 € per month (this is the poverty line at a per capita level). For
its part, the extreme poverty line is defined at a per capita income of COP $161,099-37€.

The monetary poverty index for 2021 was 39.3% and the extreme poverty index was 12.2%
of the total national population. (GIFMM Colombia, 2022).

Neighborhood in Cali in a situation of extreme poverty
Figure 09 | source: César Melgarejo. Tiempo, 2023
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(1.1G) Socio Economic context: MPI

The Multidimensional Poverty Index (MPI) is a tool used by the national govern-
ment to identify poverty levels based on dimensions and indicators. In Colombia, it was
initially constructed by the DNP using the methodology of Alkire and Foster (2007). The
main advantages of this methodology are that it provides an indicator of incidence, gap,
and severity. (Colombia - Medicion Pobreza Multidimensional - IPM 2014, 2022)

Recognising that poverty is more than just a lack of income, the government has
improved its tools to identify individuals or households experiencing poverty, which is
often associated with limited access to basic services such as education and health care,
high infant mortality rates and reduced opportunities to engage with the wider commu-
nity. For this purpose, the DNP has adapted a proposal to measure poverty across five
dimensions: household, education conditions, childhood and youth conditions, labor,
and health, as well as access to household utilities and living conditions. This approach
enables public policymakers and governors to identify the necessary actions to overcome
poverty in their respective territories with greater precision.

A minimum income per person is established to purchase a basket of food and
non-food items that enable a satisfactory standard of living. Since poverty is measured
by households (average of 4 persons), those below this minimum are considered poor
households. This is known as the Poverty Line. (DEPARTAMENTO NACIONAL DE PLANEA-
CION Direccion de Desarrollo Social, 2016)

In Colombia, the highest levels of municipal multidimensional poverty are found
predominantly in the Orinoco-Amazon and Pacific regions, and the lowest levels in muni-
cipalities located in the Central and Eastern regions of the country.

The municipal areas with the highest incidence rates of multidimensional poverty
were Uribia (La Guajira) with 92.2%, Cumaribo (Vichada) with 91.4%, and Alto Baudo (Cho-
c6) with 90.6%. Conversely, Sabaneta with 4.5%, Envigado with 4.9% in Antioquia, and Chia
(Cundinamarca) with 6.7% had the lowest incidence of multidimensional poverty. (Medida
De Pobreza Multidimensional Municipal De Fuente Censal 2018, n.d.)

DNP* Departamento Nacional de Planeacion (National Planning Department)

o

Municipal multidimensional poverty
measure from 2018 census source
Figure 10 | Elaborated by the author based on DANE
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(1.2) valle del Cauca department
(1.2A) Regional context

Ethnonym: Vallecaucano

Area: 22140 km2

Population: 4,638,029 inhabitants
Density: 204.31 inhabitants/km?2
Capital: Cali

Valle del Cauca is one of Colombia’s 32 departments, created and registered in
1907 by citizen Ignacio Palau Valenzuela, a philanthropist and physician. His proposal was
based on constitutional grounds, citing articles 5 and 45 of the 1886 National Constitution
and addressing Popayan’s misuse of resources in the province. (DANE 2023)

It is divided into 42 municipalities, 88 corregimientos and numerous hamlets and
populated areas. The municipalities are grouped into 41 notarial districts, with a total
of 69 notary’s offices, one main registry district located in Cali and 7 sectional registry
districts located in Buenaventura, Buga, Cartago, Palmira, Roldanillo, Sevilla and Tulua; 2
judicial districts, Cali and Buga; the former includes the judicial districts of Cali, Palmira
and Buenaventura; the latter includes the judicial districts of Buga, Cartago, Roldanillo,
Tulua and Sevilla. The department is part of the Valle del Cauca constituency.

It is located in the southwest of the country, in the Andean and Pacific regions. It
has an area of 22,140 km2, which represents 1.9% of the national territory. It is bordered
to the north by the departments of Choco, Caldas and Quindio, to the east by the depart-
ments of Quindio and Tolima, to the south by the department of Cauca and to the west
by the Pacific Ocean and the department of Choco.

The department is well known for its sugar industry, which supplies the markets
of Colombia and nearby countries. It is an important contributor to the national economy,
according to 2005 statistics, in agriculture the valley contributes 5.37% of the national
production. In fishery products, the Valle del Cauca region occupies the first place, contri-
buting 36% of the country’s total production. (Del Valle, n.d.).
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Figure 11 | Elaborated by the author
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(1.2B) Geography and topography

The Cauca River area covers the eastern slope of the Western Cordillera, the geo-
graphic valley of the Cauca River, and the western slope of the Central Cordillera, encom-
passing 1,073,886 hectares. The area is characterized by four major geographical features:
the Pacific plain, the geographic valley of the Cauca River, and the Central and Western
mountain ranges.

The Pacific plain features a coastal strip or alluvial platform, ranging from one to
50 meters in width, covered with mangroves and intersected by a network of estuaries,
canals, and mouths that give rise to rivers flowing into the Pacific Ocean. Notable deltas
are formed by some of these rivers, such as the San Juan, which has multiple mouths and
islands.

The western mountain range runs southeast-north from the Naya hills to the
Tatama hill. It includes notable orographic features such as the Farallones de Cali, which
reach heights of up to 4,200 meters. Other formations include the Los Paraguas mountain
range and the Aguacatal, Buenos Aires, Calima, Garrapatos and Dapa ridges.

The Cauca River valley is a plain that originated from an inter-Andean tectonic
depression. It is approximately 200 km long and 15 km wide on average, reaching up to 50
km at its widest point. The valley is composed of Quaternary alluvial deposits, which have
deep soils and highly fertile surfaces.

The Central mountain range, similar to the Western mountain range, runs across
the Department from south to north. It starts at Pico Iraca, which is 3,800 meters above
sea level in the south, and ends at the headwaters of the Barragan river in the north,
near the municipalities of Sevilla and Caicedonia. This mountain range serves as the
border with the Department of Tolima and is higher than the Occidental. In addition to
Parque Nacional Natural de Las Hermosas, Picos el Japon and Cerro de Pan de Azlcar at
3,900 meters above sea level are also noteworthy. (Martinez, 2019a)

PACIFIC OCEAN

Valle del Cauca Orography
Figure 12 | Elaborated by the author
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(1.2€) Climate conditions

The climatic attributes of the Valle del Cauca Department are predominantly
dictated by its geographic coordinates and topographical features. Within the territorial
expanse of the department, discernible variations in climatic conditions exist, notably
between the Pacific slope and the Cauca River basin. The climatic profile prevailing in the
majority of the geographical valley of the Cauca River spans from a warm semi-humid to
temperate semi-humid classification. Towards the eastern terminus of the department, as
well as in the central sector, encompassing the foothills of the western mountain range,
there is a prevalence of cold and very cold climates.

The thermal regime within the Valle del Cauca Department exhibits considerable
variability. In the lower elevations of the geographical valley and the Pacific coastal strip,
the mean annual temperatures range between 24 and 28°C, representing the highest
values recorded within the department. As one ascends the mountain foothills, tempera-
tures exhibit a linear decrease in correspondence with elevational gain.

Precipitation patterns within the Valle del Cauca region are contingent upon both
geographical location and altitude.

- Pacific Plain: Situated between sea level and 1,000 meters above sea level, this region
is characterized as one of elevated precipitation, experiencing an average annual rainfall
ranging from 5,000 to 6,500 mm.

- Western Cordillera: Located at altitudes exceeding 3,000 meters above sea level within
the Cauca river basin, this area registers a more temperate climate with precipitation
levels ranging from 1,500 to 2,000 mm annually.

- Cauca River Valley: Positioned at an altitude of approximately 900 meters above sea le-
vel, this area witnesses reduced precipitation, measuring less than 1,500 mm per annum.
The average temperature in this region oscillates around 25°C.

- Central Cordillera: Elevation surpassing 3,000 meters above sea level characterizes this
region. Towards the higher elevations, the average temperature exhibits variations be-
tween 20°C and 6°C. (Martinez, 2019b)
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Valle del Cauca: Average temperature
Figure 13 | source: Subdirecion Meteorologica. IDEAM.
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(1.2D) Land connections

The road infrastructure in the department of Valle del Cauca covers a total exten-
sion of 8,230.00 kilometers, of which 73518 kilometers are under the responsibility of the

national government. The road network in Valle del Cauca is divided into three categories:

1. Main road network: This set comprises trunk and transversal roads that articulate the
main areas of production and consumption at the national level. The most important
ones are Simon Bolivar Highway (National Route 25A) and Pan-American Highway (Natio-
nal Route 25).

2. Secondary and tertiary network: Beyond the primary highways, an extensive network of
secondary and tertiary roads interconnects urban and rural areas across Valle del Cauca.
These roads are indispensable for local mobility and the linkage between municipalities.

3. Urban roadways: Within the cities of Valle del Cauca, such as Cali, there exists a ne-
twork of streets and avenues designed to enhance mobility within urban settings. These
roads are utilized by private vehicles, public transit, and pedestrians. (Del Valle, n.d.-b)

Cali Metropolitan Area

This region of the Metropolitan Area of Cali or Southwestern Colombia is home to
some 2,935,972 inhabitants (Cali, Candelaria, Jamundi, Palmira and Yumbo). Although this
area is not fully formalized. In this region of the Metropolitan Area you can find natural
parks, gold mines, coal, oil, agriculture, the primary sector, industry, commerce and sugar
cane. (COLOMBIA - Cali, n.d.)
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Figure 14 | Elaborated by the author
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Valle del Cauca: Land connections
Figure 15 | Elaborated by the author

Legend map
= Main road network
@ Urban areas of cities

() santiago de Cali

— Valle del Cauca perimeter
--- Municipalities division
(®) Main ports

() Airports

CALIMA
(EL DARIEN)

RISARALDA

QUINDIO

TOLIMA

37|



SANTIAGO DE CALI

Current structure and
future vision
Chapter 2
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(2.1) Santiago De Cali

(21A) City context

Capital of Valle del Cauca department
Population: 2,228 million inhabitants
Total area: 561.6 km2

Urban area: 119.7 km2

Located in the south of the department of Valle del Cauca, it is the capital city of the
region and the third-largest city in Colombia in terms of population, with around 2,280 million
inhabitants (DANE, 2022). It is also the third-largest economic center in the country. Founded by
the Spanish conqueror Sebastian de Belalcazar in 1536, it is one of the oldest cities in Colombia
and on the entire American continent. It currently maintains arquitectonic structures considered

national monuments gathered at the center of the city. (Alcaldia de Santiago de Cali, 2023).

With a total area of 561.6 km2, 21.3% (119.7 km2) belongs to urban extension (CIAT, 2016). It
has a privilege geographic position being closed to the Pacific Ocean, where the country’s main
seaport is located (Buenaventura), helping to promote significant industrial and commercial

growth in domestic and international markets.

It has an average climate of 24°C and seven rivers. Moreover, Cali has 64 protected areas
and 61 urban wetlands, and it is known for having good examples of eco-neighborhoods in Colom-
bia; one of them, San Antonio, was the first in Latin America to be recognized for the second time
with the “Ecoquartier” seal from the French Ministry of Ecological Transition. Rainwater harvesting,

composting, and family and community gardens are some of the eco-techniques that have been

implemented to align with environmentally friendly goals. (Alcaldia de Santiago de Cali, 2023).

Santiago de Cali view
Figure 16 | source: shutterstock
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Location of the city of Cali in the department of Valle Del Cauca, in Colombia and South
America

Figure 17 | Elaborated by the author
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(21B) Territorial and political-administrative division

Cali is located in the department of Valle del Cauca in southwestern Colombia, on the

eastern margin of the Western mountain range.

According to the Land Management Plan (POT-Agreement 373, 2014), the territory was
delimited and classified as urban and rural areas. As it can be seen in the information obtained
from the map (figure 19), the city’s urban area is divided into 22 communes, then further divided

into neighborhoods and urbanizations. These communes are composed of 248 approved neigh-

borhoods. From the other side, the rural area is divided into 15 townships (Alcaldia de Santiago de

Cali, 2022)

LIMITS:

North: Municipality of Yumbo and La Cumbre
Northeast: Palmira

Northwest: Dagua

East: Candelaria

South: Jamundi

Southwest: the rural area of Buenaventura city

Cali is ruled by a democratic system based on Political Constitution of Colombia (1991), is

governed by the Mayor’s Office and Municipal Council. (Alcaldia de Cali, 2014).

Santiago de Cali

Urban areas Rural areas

22 communes 15 townships

248 neighborhoods

Scheme of Territorial and political division
Figure 18 | Elaborated by the author
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(21C) Ecological structure

Cali’'s ecological structure is concentrated in the rural area, at the west of the city
(see annex 1). In the urban area, there are several corridors of this ecological structure
associated with the city’s water sources, rivers, and streams; some of the most impor-
tant are the shores of the Cali and Cauca rivers. Separately, within the urban area, at the
eastern end of the city, is located the Marco Fidel Suarez air base, which is also integrated
into the ecological structure.

According to Van Der Hammen & G. Andrade, (as referenced in Martinez, 2013),

The principal ecological structure refers to the collection of natural and semi-na-
tural ecosystems that possess specific geographical locations, extents, connections, and
health conditions. These characteristics ensure the preservation of biodiversity integri-
ty and the provision of essential environmental services such as water, soil, biological
resources, and climate regulation. This serves as a means to fulfill the basic needs of
inhabitants and sustain life.

The principal ecological structure entails the management of vegetation cover,
land, and water resources to ensure the conservation, including preservation and resto-
ration, of biodiversity, biological resources, and environmental services. Implementing
this structure necessitates a thorough examination of the areas to be included and the
categorization based on Protected Area Systemes.

In Colombia, the process of identifying the ecological structures in urban areas
is the responsibility of the DAASU*. Since 2015-2016, there has been an alliance with the
IAVH* to support in technical, administrative, and financial aspects and incorporate biodi-
versity and ecosystem services criteria into urban environmental planning. (MinAmbien-
te).

(21D) Institutions that support biodiversity in Cali

The recognition of natural, landscape and water wealth as a support for life in
the city has required society to develop different actions to ensure its protection and
recovery. In this sense, Cali created the declaration of Protective Forest Reserves, which
consist of protected areas and the new ones to be declared with the different conserva-
tion strategies developed in the POT* such as ecoparks and environmental corridors (Law
388, 1997).

DAASU* Direccion de Asuntos Ambientales Sectorial y Urbana (Directorate for Sectoral and Urban Environmental Issues)
IAVH* Instituto de Investigacion de Recursos Bioldgicos Alexander von Humboldt (Alexander Von Humboldt Biological
Resources Research Institute)

POT* Plan de Ordenamiento Territorial (Land Use Plan)

Each department is governed by the CVC*, which are in charge of the sustaina-

ble and rational use of renewable natural resources and the environment. it is also the
highest authority in Valle del Cauca, which was formally created in 1954 with the initial

intention of reducing the Cauca’s river disasters (floods, overflows, and agricultural da-
mages).

Currently, in addition to generating and leading environmental policies and regu-

lations, one of the CVC* primary objectives is to support and stimulate people and com-
munities in the implementation of projects or activities aimed at the protection, conser-
vation, and sustainable use of the environmental offer of regional ecosystems. CVC has
implemented thermal and hydraulic capacity development projects in the region and is
recognized as a regional development model in Latin America. (CVC, 2018).

The system in charge of protecting biodi-

versity within the department is the SIDAP* that
[ — works with social and community participation; as
Corporacién Auténoma is mentioned in its official website (2023), regional

Regional del Valle del Cauca ) . .
and local meetings are established for dialogues

Comprometidos con la vida.
and agreements to reach common benefit policies.
It has a technical secretariat that is coordinated by
the CVC.Its main objective is to articulate and plan
in order to achieve an adequate ecosystem and

sociocultural connectivity.

Specifically, the organization in charge of
the areas to intervene is DAGMA*, which is the
highest environmental authority within the ur-
ban perimeter of the Municipality of Santiago de
Cali. It is structured by one head (the director), an
environmental Management area, the UMATA* and
Management Support Unit. Its multiple functions

cover the duty of providing technical assistance

AUTORIDAD AMBIENTAL

DE SANTIAGO DE CALI focused on sustainable development in accordance

Hierarchy of Institutions that su- with the law. (Alcaldia de Santiago de Cali, 2023).
pport biodiversity in Cali
Figure 20 | Elaborated by the author

CVC* Corporacion Autonoma ‘Regional del Valle del Cauca (Western Integrated Mass)
SIDAP* Sistema Nacional de Areas Protegidas (National System of Protected Areas)
DAGMA* Departamento Administrativo de Gestion del Medio Ambiente (Administrative Department of Environmental Mana-

UMATA* Unidades Municipales de Asistencia Técnica Agropecuaria (Municipal Agricultural Technical Assistance Units)
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(2.1E) Geography and Topography

Cali is located in the valley of the Cauca River, the second most important in Co-
lombia, exactly at the eastern margin of the Western Mountain range, It Includes altitudes
ranging from 916 masl in the geographic valley of the Cauca River to approximately 4,035
masl in the “Farallones de Cali” National Natural Park, which are part of the Western ran-
ge of the Colombian Andes. (CIAT, 2016).

Several rivers descend from the Western range, passing through the municipal
area of Cali, marking boundaries between the townships, and flowing into the Cauca Ri-
ver. Traveling along the Cauca River, 11 km after the mouth of the South Collector Canal,
is the Puerto Mallarino water treatment plant, where 80% of the water consumed by the
city is taken. Caliis crossed by seven rivers in total. (Alcaldia de Santiago de Cali, 2014).
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Buenaventura

Jamundi 10 40km

Topography of Cali
Figure 21 | Elaborated by the author
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(2.1F) Climate conditions

Cali’s climate was analyzed using the Caldas-Lang classification as a reference. It
must be taken into account that the classification established by Caldas was based only
on temperature but focused on its altitudinal rather than latitudinal variation. On the
contrary, Lang set the limits of his classification by considering a relationship between
precipitation and temperature. The Caldas-Lang system revolutionized the field of classi-
fication by considering a relationship between precipitation and temperature, ultimately
leading to a more accurate understanding of regional climate patterns. (International
Center for Tropical Agriculture).

As illustrated in the climatic microzoning according to Caldas-Lang, 10 types of
climates can be observed in the city (figure 22). The temperate semi-humid climate is the
most widespread climatic microzone, accounting for 32.6% of the municipality. It is pri-
marily found in moderate and low locations, with elevations ranging from 1,000 to 2,000
meters above sea level and average annual rainfall ranging from 1,200 to 2,200 mm (CIAT,
2016). In the urban area, the climate is mostly warm semi-arid in the north and warm
semi-humid in the south. It also has a small part of temperate semi-arid in the north-

western part of the Cali River.
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Climate classification according to Caldas-Lang . ™
Figure 22 | source: (CIAT, 2016)
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(2.1G) Hydrography

Cali is enriched by the presence of seven rivers. These streams not only contribute to the
city’s scenic beauty but also play a significant role in shaping the city’s development and its cultu-

ral and ecological diversity.

The Cali River is well-known among city residents for its name, length, and location. It
is worth noting that it was the epicenter from which the growth of the city took place. This river
starts on the west side, between the hills of Cristo Rey and Las Tres Cruces, and flows for over 50
kilometers until entering the Cauca River. Another is the Rio Cauca, which flows through the city to
the east and serves 80% of its inhabitants. The Pance River, which drains into the Jamundi River, is

a popular tourist and local destination.

Others are Canaveralejo, Lili, Meléndez and Aguacatal which is born at the north side of

the city exactly in La Elvira Township. (Alcaldia de Santiago de Cali, 2019).

Additionally, because of the biographical location of the city, climate, and topography,
in Cali, approximately 282.7 ha are wetlands, and 70 ha of them are located in the urban area.

(DAGMA, CVC)

The DAGMA* is in charge of monitoring the city’s water resources, measuring its contami-
nation level, and overall applying correct management procedures. The convergence of rivers and
other water sources makes the region a natural powerhouse for crops such as sugar cane and

animal reproduction.

DAGMA* Departamento Administrativo de Gestion del Medio Ambiente (Administrative Department of Environmental Mana-
gement)

cali river

Pichindé river

Hydrography of Cali
Figure 23 | Elaborated by the author
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(2.1H) UPU and UPR

The POT, or Plan de Ordenamiento Territorial (Territorial Ordering Plan), as per
Agreement 0373 of 2014, divided Cali into 15 neighborhood groups known as Unidades
de Planificacion Territorial/Urban Planning Units (UPU) and divided the rural area into
5 zones called Unidades de Planificacion Rural/Rural Planning Units (UPR). (Alcaldia De
Santiago De Cali, 2019).

These units serve as tools for inter-institutional coordination and citizen partici-
pation, facilitating the collaborative development of the territory at the local level. (Alcal-
dia De Santiago De Cali, 2019). The separation of the territory was based on grouping sets
of neighborhoods sharing similar urban characteristics; therefore, this division proves
valuable as it enables a more detailed analysis of areas and facilitates closer engage-
ment with the community in each sector, becoming a key element in defining projects
and programs along with aligning them with the specific needs and characteristics of the
neighborhoods’ residents. (Alcaldia de Cali, 2014).

Functions:

- Plan projects for specific areas.

- Decide on priorities for future local development.

- Plan investments for the land-use model in different zones.
- Determine and delineate corridors of zonal activity.

- Will be able to adjust volumetric norms.

UPU and UPRin Cali
Figure 24 | Elaborated by the author. Based on (Alcaldia de Cali, 2019)
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(2.2) Historical process of urban and territorial development

1

Z

T

Cali's urban growth

The initial development of Cali was conceived as an urban center of modest di-
mensions, playing a crucial role as a connection point with the most relevant economic

Cali was founded in 1536 by
the spanish conqueror
Sebastian de Belalcazar. The
city has been settled since
the colony at the end of the
Cali River. Its main link with
the rest of the country was
the navigation on the Cauca
River.

>

:
?Giﬁ %2

Figure 25 | Elaborated by the author based on (Cadavid Hoyos, 2020)

Urbanistically there was a
grid layout through a
center, which was the
well-known square with the
government institutions.
Hierarchical social sectors
were formed. From 1860
were created public roads.
Between 1894-1897 public
services were carry out. In
1910, Cali was made the
capital of Valle del Cauca
Department.

centers of Colombia through navigation along the Cauca River. Its strategic function as

a commercial enclave and its proximity to productive valleys led to accelerated growth,

|52

3

There was an urban growth
where the upper and middle
classes moved towards the
new urbanizations located
to the north and south of
the city, and densification
towards the east that
became the "agricultural
pantry of the region". To the
west, settlements were
created, due to the
extraction of mineral coal.

From 1930 there was a
process of territorial
expansion and economic
growth of the sugar mills in
Valle del Cauca that led to
the construction of the
Anchicaya hydroelectric
plant.

In 1948 was the creation of a
decentralized autonomous
entity, which gave rise to the
Regional Autonomous
Corporation of Valle del
Cauca (CVC). This project
had environmental
implications with the
objective of controlling the
constant growth of the
rivers in Cali.

promoting its transformation into the capital of the department of Valle del Cauca. This

process of urban evolution marked the beginning of Cali's multifaceted identity, where its

initial growth as a strategic point of commerce was intertwined with the diversification of

its functions towards departmental capital. This change in focus not only defined Cali’s

trajectory as an economic center but also influenced its social and cultural development.

N



6 ®  The accelerated industria- 7" In the 1960s there was a 8" There was a growth and 9" Between 1980-87, about 10 ® Urban growth was
lization process promoted physical expansion.To the development of a 1,700 hectares were constant, caracterized by

an increase in migration South: The construction of fragmented city where officially incorporated into having the industrial city
and urban growth. There neightbourhoods for high there is a formally the urban space, located located to the north and
was an expansion and medium social planned central part and in the eastern part of the the university city located
low-income sectors, groups; To the north, the the development of an city. in the last two to the south. There was an
especially to the development of neight- informal city both in the decades there was an extreme densification of
south-eastern and bourhoods Vipasa and hillside area and to the expansion to the south, the already formed
north-eastern. To the west, Calima. To the east east. which became the new residential cores.

An informal settlement continues the expansion position for the upper According to the last

was created, on the upper of housing occupied by classes. census of 2018, Cali has
part of Cali river. very low-income families. 2,228 inhabitants.

(Vasquez, E., 2013)

Cali's urban growth
Figure 25 | Elaborated by the author based on (Cadavid Hoyos, 2020)

The rapid process of industrialization, together with the violence resulting from the planned city, with its laid-out avenues and areas intended for different functions,
the internal armed conflict of the city in the 1950s and 1960s, generated that Cali was and the informal areas that have emerged organically, responding to immediate housing
shaped by a complex interaction between the growth processes of a planned city and the and subsistence needs. This phenomenon has generated a complex network of contrasts

development of informal areas. The urban structure of Cali reflects the duality between where formality and informality, planning and spontaneity are interrelated.
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(2.3) Socio economic structure
(2.3A) Socioeconomic stratification

In the city of Cali, socio-economic segregation is evident in the severe contrast in
the urban layout and quality of urbanization and buildings. In addition, the most vulne-
rable areas of the city can be clearly distinguished through the socio-economic stratifica-
tion system applied in Colombia. (Lopez, 2022)

Implemented since 1985, the stratification system, recognized by DANE* as a me-
chanism classifying the population into distinct strata based on similar social and eco-
nomic characteristics, evaluates physical aspects of homes, their surroundings, and the
urban or rural context. Unlike income-based criteria, the Colombian stratification consi-
ders factors such as street condition, construction materials, and accessibility to public
transportation and services (Jimenez, n.d.).

The primary goal of this system was to redistribute income and guarantee fair
access to essential services—water, electricity, and gas—for the entire population. Strata
1,2, and 3 are associated with individuals who receive subsidies for residential public
utilities. On the other hand, strata 5 and 6 represent higher socioeconomic levels, requi-
ring residents to pay additional charges (contributions) on the value of domiciliary public
utilities. Strata 4 neither benefits from subsidies nor incurs additional charges; residents
in this stratum pay the exact value defined by the company as the cost of providing the
service. (BBC News Mundo, 2022)

Figure 26 shows the distribution of strata in Cali by neighborhoods, showing two
side areas with a higher presence of low strata, while the city center exhibits a more
significant concentration of middle and high strata. When examining the communes
according to the strata of their neighborhoods the homogeneity in the stratification of
the communes in the eastern zone stands out, with a predominance of strata 1, 2 and
3. On the other hand, some communes in the western zone, especially in hillside areas,
show significant diversity; for example, commune 2 encompasses all strata. Furthermore,
it is interesting to note that in certain cases, neighbourhoods classified as Low-Low strata
directly border neighbourhoods classified as high strata, creating physical and imaginary
boundaries that have an impact on the urban and social dynamics of the city. (Lopez,
2022) This is why the socio-economic stratum has also become a system to show the so-
cial, spatial and economic segregation of the country.

DANE* Departamento Administrativo Nacional de Estadistica / National Administrative Department of Statistics.

Socio-economic stratum by neighborhood | scale 1:20.000
Figure 26 | Elaborated by the author based on (Laboratorio Geosalud, 2021)
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(2.3B) SISBEN

The SISBEN, an identification and categorization mechanism for potential benefi-
ciaries of social programs, is a tool that employs a survey system to classify individuals or
families based on their living conditions. The system utilizes a scoring framework ranging
from 0 to 100, taking into account demographic, socioeconomic, and housing characteris-
tics. Higher scores indicate more favorable living conditions and, consequently, a lower
possibility of qualifying for state subsidies. (Pelaez & Franco, 2019)

Location of the SISBEN population

As of June 2019, the updated SISBEN population in Cali covered 60.2% of the
overall population. Out of the 1,340,759 individuals surveyed, 96.4% reside in urban areas,
while 3.6% are in rural areas. These individuals constitute 442,440 households, predomi-
nantly located in the eastern sectors (communes 13, 14, 15, 16, and 21) and the hillsides of
the city (Communes 1, 18, and 20), which represent areas characterized by a low socioeco-
nomic stratum in the city.

15% of the total SISBEN-registered population is situated on the hillsides, while
50% resides in the eastern areas. Sisbenized people in Cali register a score of 42.3 points
on average. (Caicedo & Castillo, 2021).

To summarize, this indicator reflects the living conditions in the city, evidencing a
significant poverty problem. Through this system, it is revealed that more than half of the
population requires government subsidies due to substandard living conditions to satis-
fy basic needs and guarantee their fundamental rights. As previously highlighted, areas
such as the hillside area and eastern Cali concentrate the largest number of beneficia-
ries in SISBEN, indicating an urgent need for government support. However, this support
should not be limited only to facilitating access to subsidies but should also focus on
the implementation and execution of public policies aimed at improving aspects such as
housing, basic services, equipments and public space.

SISBEN population by neighborhood | scale 1:20.000

Figure 27 | Elaborated by the author based on (Tipologias De Pobreza En Cali, n.d.)
SISBEN population by neighborhood
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(2.4) Urban system structure
(2.4A) POT / Plan de Ordenamiento Territorial

The POT*, guides how the municipality is physically developed. It seeks to achieve
an harmonious balance between space planning, socioeconomic activities, and respect
for the environment. In addition, it establishes rules, programs, and projects related to
the use, adaptation, and transformation of physical space (Alcaldia De Santiago De Cali,
2018). The POT considers four main aspects: the vision (Art. 1), a regional agenda (Art.3),
guidelines (Art. 5), and the MOT*, (Art. 4).

- Vision (Art. 1): Identifying and highlighting opportunities within the territory to encoura-
ge their development and utilization, with the goal of improving residents’ quality of life.

- Regional Agenda (Art. 3): Collaboratively planning, managing, and overseeing urban pro-
cesses in partnership with neighboring municipalities and nearby cities.

- Guidelines (Art. 5);

The guidelines for project proposal and implementation consist of three primary
components:

1. Environmental structure: Emphasizing the role of the environment as a cornerstone,

promoting the protection and sustainable use of biodiversity.

2. Functional structure: Equitable Distribution and Connectivity prioritizing fair public
service allocation, coordinating municipal borders, and promoting regional and global
connectivity.

3. Socioeconomic and Urban Development: encouraging balanced urban growth, soli-
difying Cali’s identity as a dynamic city providing diverse services including business,
sports, culture, education, recreation, health, and tourismwith access to a Pacific port.
(Alcaldia de Cali,2014)

POT* Plan de Ordenamiento Territorial (Land Use Plan)
MOT* Modelo de Ordenamiento Territorial (Land Use Planning Model)

(2.4A) MOT / Modelo de Ordenamiento Territorial @

The MOT* aims to put the POT* vision into action. It uses environmental factors
to decide how land should be used and managed. The model is designed to be dense
and polycentric with functional complementarity, connecting effectively with neighboring
municipalities (Alcaldia de Cali,2014)

MOT Cali | scale 1:20.000
Figure 28 | Elaborated by the author based on
(Alcaldia de cali, n.d)
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POT* Plan de Ordenamiento Territorial (Land Use Plan)
MOT* Modelo de Ordenamiento Territorial (Land Use Planning Model)
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(2.4B) Mobility system

The following map (see figure 29)
illustrates Cali's primary roads, revealing a
network of main arteries like Calle 5 and
the Simon Bolivar highway running from
north to south. For east-west connectivity,
Carrera 1 and Avenida 4 Oeste play crucial
roles, with Avenida 4 Oeste being the only
connection to Buenaventura (the port city).

In the (Annex 2) within the fra-
mework of POT* 2014, as per Agreement
037, delineates the road hierarchy in the
city of Cali, encompassing existing roads
and proposed future developments. The
city’s strategic plan for expanding the road
network is primarily to the south, aiming

to interconnect the entire area undergoing

expansion in that direction. However, no Primary road system in Cali

major road-connection improvements are Figure 29 | Elaborated by the author

planned for Cali’s western area.

Public transport system: MIO (Masivo Integrado de Occidente)

The MIO* is a bus rapid transit system serving Santiago de Cali, Colombia. The sys-
tem runs articulated buses in specific lanes. The project was assigned to the Colombian
company METROCALI and came into operation on March 1, 2009. The system includes 55
stations and 5 terminals, 39.6 km of trunk corridors (BUS ONLY Lane), and 424 km of pre-
trunk corridors and feeders (Alcaldia de Santiago de Cali, 2019).

Within the context of the POT 2014, in accordance with Agreement 0373 (see

Annex 3) illustrates the configuration of the MIO system in Cali, including the main sta-
tions that supply the entire city and the main, secondary, and tertiary bus lines. It is
worth mentioning that in the northwest part of the city, there are only tertiary bus lines
called Alimentadores.

POT* Plan de Ordenamiento Territorial (Land Use Plan)
MIO* Masivo Integrado de Occidente (Western Integrated Mass)

(2.4C) Public space system @

The public space of the city of Cali
is mainly composed of parks, green areas,
squares and small squares. the city also
proposes a series of new public spaces
that are articulated with the existing ones,
incorporating environmental corridors
linked to the riverbanks. (see Annex 4).

However, according to Mayorga, J.
M. and Hernandez, L. (2018), in their analy-
sis of public space per inhabitant in Cali, it

was determined that most of the city has

(> 1m2

less than 4 square meters of public space (< 1m?2>2m?
per inhabitant, especially in the center @<2m2 > 4m?
q h h h l .< 4m? > 5m?
and north-east. In these areas, the supply ®-on
of public space is limited and mainly on a
neighborhood scale, which does not meet Effective public space by communes per
habitant

adequate needs according to population
. . Figure 30 | source: (Alcaldia De Santiago De Cali, 2023)
distribution.

In contrast, areas with medium-hi- “
gh and high indicators are found exclu-
sively in the northern and southern ends
of the city. In these areas, the amount of
population does not correspond propor-
tionally to the amount of land. The public

spaces that contribute most to increasing

Covel’age in these areas are close to some lessthan2  between 2&4  between 4&6  between 6&10 more than 10

Distribution of population by range of
coverage in Cali

of the key elements of the main ecologi-
cal structure, such as the Cali River to the

north and the Meléndez to the south Figure 31 | source: (Mayorga, ). M. and Hernandez L, 2018)

The graph (figure 31) demonstrates that 63% of the population can utilize public
space of less than 2 square meters within a fifteen-minute radius from their residences,
while only 10% have access to more than 6 square meters. Despite the extensive coverage
of public space in certain geographic areas, the proportion of residents in these sectors is
not as substantial. (Mayorga, J. M. and Hernandez, L. 2018).
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(2.5) Future vision of the city and informal settlements
(2.5A) Future strategic projects

(A1) The Green Corridor

Architects: Espacio Colectivo, OPUS
Prize: First Place

L—— -~

Year Project: 2015 L

This project arose from a public competition held by the city of Cali to propose
a renovation of the old railway line that crosses the city. The proposal of the firms Es-
pacio Colectivo and OPUS, which won the first place, was utilizing the area of the former
railway line for various objectives, including restoring an urban ecological network
between the hills and the river, incorporating the city in social and spatial dimensions,
ensuring balanced connectivity through an eco-friendly public transport corridor, and
rejuvenating the city with well-thought-out projects that set in motion transformation
processes starting from the central area.

The concept of the green corridor presents an opportunity to advance a city
model committed to integrating urban, public space, landscape, and natural systems.
The goal is to enhance the residents’ quality of life and reclaim the environmental and
landscape values that have characterized Cali. This approach takes a holistic approach to
addressing the interplay between the city, its natural surroundings, and mobility, with a
focus on achieving sustainable development.

To this end, the project proposes intertwining environmental enhancements with
social advancements, fostering spatial integration through strategic connections, and
promoting balanced connectivity with a clean public transport corridor. Additionally, it

seeks to breathe new life into the city by strategically developing hubs in the central area,
catering to education, industry, innovation, commerce, services, and culture. (ESPACIO
COLECTIVO+OPUS, 2016)

Green Corridor sketches Green Corridor project plan | sc 1:20.000
Figure 32 | source: (TER-Corredor Verde Cali — Opus, n.d.) Figure 33 | source: (TER-Corredor Verde Cali — Opus, n.d.)



(A.2) Environmental corridor of Cali River

Architects: ALCUADRADO Arquitectos + Habitar Colectivo
Environmental advisor: Maria Leonor Bayona Esguerra.
Landscape Advisor: Silvia Shiess.

Prize: First Place.

Year: 2018

The project was part of the National Public Competition for an initial design pha-
se concerning the environmental, landscape, and urban design of the Cali River Urban
Environmental Corridor, spanning from 25th Street to the mouth of the Cauca River. The
initiative aims to improve the environment and oversee landscape management, foste-
ring ecological connectivity and implementing strategies for conserving and sustainably
using biodiversity in newly transformed landscapes. Tools for landscape management are
employed to enhance ecological connectivity from the Farallones de Cali National Natural
Park to the Cauca River. This involves specific solutionss for local ecosystems, such as the
warm, dry forest at the base of the alluvial forest.

At each museum station, a variety of activities are focused on the recovery of
the Cauca Valley's endemic plants and animals. As essential components of an interac-
tive educational approach, these activities include woods, wetlands, orchards, gardens,
butterfly exhibits, apiaries, native species botanical displays, fruits, local crops, and the
observation of birds, insects, and local animals (Alvarez, 2020).

To sum up, the initiative prioritizes ecological connection, landscape management,
and environmental improvement. This program is an important step toward community

involvement and sustainable urban development for a resilient city.

Environmental corridor of Cali River plan
Figure 34 | source: (Alvarez, 2020)

(A.3) Jarillon Plan of Cauca river

Thematic: Housing, Public space
Main responsible: Social Housing Secretariat of Cali.

) J

R

The Project Jarillon Plan in Cali emerged in response to the effects of the 2010-
2011 winter wave, impacting numerous families residing in the Jarillon and its adjacent
areas. Through a meticulous census, 8,777 families were identified as beneficiaries of
this extensive project, including both social and crucial infrastructure components. The
primary objective is to ensure the relocation of these families while fully respecting their
rights, thus significantly enhancing their quality of life and relocating them from areas
of non mitigable risk. Concurrently, there is a concerted effort to strengthen the dike to
prevent potential flooding of unprecedented scale. The beneficiaries are relocated to new
social interest apartments built in various areas of Cali and nearby cities.

Likewise, the resettlement line is implemented through economic compensation
by means of a subsidy. In this modality, beneficiaries have the option of accessing used
housing following the technical criteria established by the project. Furthermore, this ini-
tiative encompasses other projects like the Cauca River linear park, the development of
rural-inspired productive housing, and citizen education programmes on environmental
conservation. Stretching across 26.1 km, the Cauca River Linear Park represents another
central point of this large-scale project, aiming to empower the community in the preser-
vation and utilization of its surroundings through the appropriation of public spaces and
the establishment of natural areas. (Alcaldia de Santiago De Cali, 2022).

Rural productive housing
Figure 36 | source: (Alcaldia de Santiago De Cali, 2022)

Cauca River Linear Park
Figure 35 | source: (Alcaldia de Santiago De Cali, 2022)
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(A.4) Aeropark Marco Fidel Suarez

Thematic: Public Space

Responsible: Administrative Department of Municipal Planning.
Co-responsible: DAGMA*, Secretariat of Infrastructure, Secretariat
of Recreation and Sports.

Progress Description: Phase Il of the Public Space Master Plan
stipulated the inclusion of the evaluation of strategies and me-
chanisms for the management and financing of the Marco Fidel
Suarez Airport.

Management model: with transfer of concessions, mixed investment and private real esta-
te developments.

(IDESC- EXMU, 2018).

The POT* stipulates that the Aeropark must have at least 95 hectares dedicated to
the enjoyment of the city’s pedestrians, where at least 90% must be green areas. (El Pais,
2023) it will serve as a vital ecological link, connecting the Green Corridor to the Cauca
River, transforming the existing airbase into a large metropolitan park. This project was
included in the green corridor competition, in which each participant submitted a propo-
sal for the design of this urban park, as previously mentioned, at the end of the contest
the winners were the firms ESPACIO COLECTIVO and OPUS.

Metropolitan park - Green corridor
Figure 37 | source: (Valencia, 2020)

POT* Plan de Ordenamiento Territorial (Land Use Plan)
DAGMA* Departamento Administrativo de Gestion del Medio Ambiente. (Administrative Department of Environmental Mana-
gement)

(A.5) Urban renewal programs

The Urban renewal programs are:
Partial plan El Hoyo and El Piloto
Partial plan El Calvario (Ciudad Paraiso)

Urban renewal project Lagunas El Pondaje and Charco Azul.

Thematic: Housing
Main responsible: Empresa Municipal de Renovacion Urbana. Co-responsible: Social

Housing Secretariat of Cali.

(IDESC- EXMU, 2018)

These projects aim to rejuvenate neglected city areas by constructing housing,
public spaces, and commercial areas. The Partial Plan for El Hoyo and El Piloto proposes
5482 residences along the Cali River, with 39,250 m2 of commercial spaces. Encompassing
23 hectares, the development anticipates creating 25,656 job opportunities. (Alianza Para
La Renovacion Urbana De Cali, 2020).

As a follow-up to the urban development initiative, the Partial Plan El Calvario
(Ciudad Paraiso) transforms 23.81 hectares into a dynamic hub. It includes 28164 m? of
public space, potential housing for 5,951 units, and about 135,343 m? for commerce and
services. Its objectives include revitalizing central areas, improving public spaces, optimi-
zing transportation, creating jobs, and enhancing citizens’ quality of life. (Edru, 2023).

Finally, a significant challenge involves the construction of 2,000 free-of-char-
ge homes for the beneficiaries around El Pondaje and Charco Azul lagoons, benefiting
residents of the Incompletely Developed Human Settlements. The entire project covers a
total area of 50,000 square meters, with 13,000 square meters designated as a protection
zone (Alcaldia De Santiago De Cali, 2015).

Partial plan El Calvario (Ciudad Paraiso) Partial plan El Hoyo and El Piloto
Figure 38 | source: (Edru, 2023) Figure 39 | source: (Alianza Para La Renovacion Urbana De
Cali, 2020)
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(A.6) Housing relocation project in areas of non-mitigable risk due to mass
movements

Thematic: Housing
Main responsible: Social Housing and Habitat Secretariat of Cali

The goal of the initiative is to relocate houses in Communes 1, 2, 18, 19, and 20,
as well as nearby rural areas identified as having a significant risk of mass movements
based on current research and future updates. This relocation relies on the formulation
of a comprehensive financial and implementation strategy. Likewise, the project aims to
stabilize, restore, and protect the vacated areas in alignment with Article 444 of Agree-
ment 0373 from 2014, specified in the POT.

The Secretariat of Social Housing and Habitat has successfully relocated 288
households from high-risk areas that could not be mitigated. These areas were identified
through socio-demographic characterization carried out by the entity in 2013, prompted
by the effects of the 2010-2011 La Nina phenomenon. The relocation is part of the Altos
de Santa Elena Project and involves the allocation of new housing subsidies.

Progress:

Commune 1- 8 homes

Commune 18 - 233 households
Commune 20 - 47 households
Corregimiento la Buitrera - 2 homes

(Alcaldia De Santiago De Cali, 2019)
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Housing relocation project in areas of non-mitigable risk due to mass
movements | scale 1:20.000
Figure 40 | Elaborated by the author based on (Alcaldia de Cali, 2014)
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(2.6) Compilation of the city’s future strategic projects

Figure 41 illustrates the locations of the previously strategic macro-projects, which
are regarded as the most important proposals for public space, facilities, and housing.
In parallel with these, the city of Cali has proposed further projects based on its vision
for the city’s future, such as Bataclan and Aguacatal Eco-parks, Pichincha Regional Park,
Eco City Navarro, among others. All these strategic initiatives encapsulate the concept of
a more interconnected city committed to the renaturalization of its primary corridors. A
prominent axis of public spaces and collective facilities spans from north to south, exem-
plified by the green corridor and a network of environmental corridors along the city’s
riverbanks. These projects are intricately linked to urban renewal interventions targeting
currently neglected areas.

These macroprojects are carefully designed to benefit every facet of the city, in-
volving landscape, environmental considerations, and urban planning. Their fundamental
goals include enhancing mobility systems, revitalizing public spaces, optimizing housing
structures, and implementing cultural and educational facilities. By promoting an envi-
ronment valued by its residents, the goal is to move the city toward a more balanced and
organized composition.

The macroprojects seek to create a cohesive urban layout that not only addres-
ses immediate needs but also contributes to the long-term sustainability and vibran-
cy of Cali. The inclusion of cultural and educational amenities serves as a booster for
community engagement, fostering a sense of identity and pride among residents. These
programs seek to develop a harmonious integration of infrastructure, environment, and
community through careful urban planning, transforming Cali into a socially and cultura-
[ly vibrant, economically viable city.

Cali's future strategic projects | scale 1:20.000
Figure 41 | Elaborated by the author based on (Alcaldia de Cali, 2014)
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(2.7) The informal settlements in Cali

Over the last decade, there has been an ongoing rise in informal settlements In
sectors that have been consolidating for several decades, there is visible saturation in
places with limited surface occupancy due to soil scarcity, while vertical expansion conti-
nues to increase without any safety parameters.

The majority of informal settlements have grown up on the hillsides in the
eastern and western parts of the city (figure 42). Recent records from the Municipal
Administration in 2017 reveal that approximately 40,000 families currently reside in these
informal settlements. Moreover, in 2019, a total of 195 polygons representing informal
settlements were identified, covering a combined area of 606.4 hectares. Within this ex-
panse, 334.4 hectares are situated within the urban perimeter (Pelaez & Franco, 2019).

The high presence of informal settlements in Cali is of great concern because the
population living in these areas is particularly vulnerable compared to the rest of the
city's population. Among the main problems associated with informal settlements are:
higher levels of unprotected health system, deficiencies in education, lack of job oppor-
tunities, precarious housing conditions, irregular public services, high levels of multidi-
mensional poverty, high population density and a state of permanent risk for families
living on land prone to natural phenomena such as landslides or floods (Ortiz & Franco,
2023).

Another major problem with these settlements is their profound impact on
ecosystems and the environmental wealth of the city, bearing in mind that most of the
informal settl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>