
5th century  b.C.

Pre-Columbian 
Taironas, native com-
munity developed cities 
in the SNSM, connected 
with stone paths. Society 
based on agriculture and 
fishing.

1525

First city founded in South 
America, next to Manza-
nares river by the flood 
plain of Sierra Nevada de 
Santa Marta.

1793

City expansion, change 
the course of the river and 
reducing space for water.

1970

First register event of 
flood in the city doe to 
Manzanares river.

Last 5 years

62  Flood events register 
in Santa Marta.

City growing and flooding

Anthocep.Pyrrhura V. Chaetocer. Coeligen. Craniol. Grallaria B.

Species attracted by the fruit trees, the water, and the birds island

THE POROUS LANDSCAPE
A man-made landscape with porous qualities that create multi-

purpose spaces to contribute to relieving the storm flood
in Santa Marta, Colombia

Colombia, South America Sierra Nevada de Santa Marta SNSM Santa Marta, Manzanares floodplain

Weather data Santa Marta
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Temperature
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Flood
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Oil spill

Erosion

Structural fire

Gale

Currently, the city manages stormwater by a pipe system, it is centralized, does not allow to increase its capacity. Centralized systems focus on getting rid of water as soon as possible.  
 
The project objective is to connect the blue and green structures in Santa Marta to use stormwater as a creator of new dynamics.  By transforming the city into a sponge, 
with a decentralized system. Stormwater is managed locally on-site, creating new recreational areas connecting the blue and green structure with a porous system that 
contributes to relieving the flood, gives identity, and creates new ecosystems not only use for humans but also for other species. 

The city and its relation with stormwater 

Centralized system Decentralized system

1. Create a flooding buffer area (relocate il-
legal housing at safe areas) and give space 
to the river to grow during monsoon season 
in a safe area

City intervention steps

The areas most affected by storm floods are the city center and 
along the Manzanares river. On the diagram is shown 100 Tr 
flood events. The project is designed to passively absorb, clean, 
and use rainwater, allowing the natural flow of the water through 
permeable surfaces, stoping the water before it arrives at the 
most affected areas

Flooding areas

2. Recover all the tributaries. Give space to 
the natural streams on the surface. Make vis-
ible the natural working of the water

3. Insert wet basins to filter and storage storm 
water and dry basins to increase system ca-
pacity at extreme flooding events.

4. Porous system based on runoff reduction 
elements incorporated on  public spaces that 
work to relieve the flood in the city, creates 
identity, new ecosystems and integrates co-
munities.

The project is located in Santa Marta, Colombia by the foothills of Sierra Nevada of Santa Marta, the heist coastal mountain in the world, goes from  0 m to 5.000 m 
above sea level, and is the source of 36 rivers.  
 
The first cartography of the city is from 1525, where we can see the relationship between land, ocean, river, and its delta. As the city was growing and developing, the 
space for water got reduced, reclaiming land and modifying the natural curse of the river. In the pre-Columbian time, native communities developed cities high up in the 
mountain, their landscape interventions were based on terracing created with stone and cover by porous surfaces. As the city was growing on the floodplain, the course 
of the river was modified, the space of water got reduced, spaces occupied before by water, vegetation, and other species are now the location of constructed elements 
with non-porous materials. The city has a disconnection between the green and blue structures.

Pavers 100% den-
sity

Crushed brick (re-
cycled material)

SandTree barkPavers 75% densi-
ty with pebbles

Pavers 75% densi-
ty with grass

Material Palette

As Naoto Fukusawa  says “Great design is a multi-layered relationship be-
tween human life and its environment.“ The project recognizes the need of 
creating spaces not only for humans but also for animals, spaces that un-
derstand and highlight the natural working of the world. 

The porous park is designed as a connector element, part of a bigger ne-
twork that integrates different users in the same place. Gives space for water 
that fertilizes the soil and allows the growing of vegetation. Frutal trees and 
water are an attractor for different bird species, the project work as a ste-
pping stone for them, a space to eat, to rest, and to be between the Sierra 
Nevada de Santa Marta and the sea. 
Shadow trees and topography that protect from the strong wind create a 
comfortable space for people to practice sports or to enjoy a man-made 
nature in the middle of the city. 

Who, user of the project

The project is base on create a porous landscape.

Pore:  Is a small opening in a surface that let liquids to go trough. To pore is 
to flow continously and rapidly from one site to the other.

That is how the green and blue systems in the city should work, in a fluid and 
dynamic relation, with openings that allow the interaction between ecosys-
tems, landscapes and users. 

The porous system in the city works as a space composed of smaller ele-
ments that work toghether to create a bigger object, and at the same time 
interact to each other in an addaptative landscape.

Concept of the project _  Porosity
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Dry pond, detention basin. Located 
where 2 afluents meet

Wet pond, retention basin. Located in 
the course of a stream

Rain garden, located alow the highways Water feature. Located in plazas

A project by itself wonts solve the flood problems in the city, but a porous 
city system will help to relieve the flood in the most critical areas.

The system needs different elements to work, located across the city are 
catchment elements, connecting elements, and basins, these elements are 
interconnected and work together to allow control floods on public spaces 
in spread areas.

They work together to transform the city into a sponge, a permeable and 
porous city that wors down the principle of a decentralized system.

Toolbox of runoff reduction elements Catchment elements

Storage elements

Connecting the system

Porous pavement with detention tank Porous ground, allow aquifer recharge Green roofs Bioswale Open water channel Pipe

The planting Strategy is divided in 3 different 
zones: 

1. Dry zone: Pedestrian ecotone, access plazas

2. Shadow zone: Spaces inbetween

3. Wet zone: Filtrating terraces and aquatics

The park integrates into the porous city network, its objective is to be a 
multipurpose space, to create recreational spaces, and at the same time to 
regulate water. Reduces the flood in the historical center by managing the 
water on site. 

The inflow comes from the stream running from the hill at the east, the wa-
ter flows through terraces with native submerged aquatics and emerging 
plants from the wet ground that clean the water before it arrives at the wet 
basin. 

The porous park 

Topography Green structure Spread spaces for water Connected systemSlow movement networkFlood 100 Tr

Manzanares river watershead

Two rivers cross by the city, Gaira and Manzanares river. Santa Marta is located mainly in the flood plain of Manzanares river. 

Santa Marta is a city of contras characterized by a very dry weather during the first months of the year and a heavy monsoon season with the high peak on October 
when the city suffers of flooding events.  Stormfloods represent the 65 percent of risk events every year.

The flood in SM is mainly on the city center, is shallow and extensive, with a low speed in comparison to other cities in the country. 

Pedestrian connections (urban porosity)

Water Flow

Bus stops

In moments of high floods, the system increases its flooding capacity with a 
combination of dry and wet basins. 

Dry basins work as sports fields in dry conditions, in addition, 80% of the park 
is located 0.20 m lower than the pedestrian ecotone, which allows flooding 
the whole area in an extreme flood event. A pedestrian bridge connects the 
ecotone and allows the normal flow of people, even when the whole park is 
under an extreme flood condition. 

The location of the planting is defined by a se-
ries of grids, that look for a geometrical con-
nection, relation, and tension with the urban 
fabric, the natural flow of the people, and the 
natural flow of the water.

At access plazas, the vegetation continues with 
the diagonality connecting with the principal 
people flow. At the border, the planting is re-
lated to the immediate context. On the east 
side, the vegetation recognizes the flow of the 
water and makes it evident with the strips of 
vegetation that lets water go in between. 

Planting grid, main axis Planting plan

The ecotone planting is characterized by 3 
layers of vegetation. Tall trees, medium-sized 
trees, and low vegetation. The access plazas 
are a combination of palm trees that highlight 
the desertic zonobiome that surrounds the 
area, give a clear path to follow, and are com-
bined with fruit trees that attract different bird 
species.

The average temperature in Santa Marta is 31 
c with a max register of 41 c.
It is necessary to introduce native trees with 
high shadow production to provide climatic 
comfort for people, an promote all-day func-
tion of the park.

A series of plants between emerging, sub-
merged and flooring has been selected on 
a color range of green with purple flowering. 
These plants are located along with the per-
manent water bodies and have been chosen 
for their ability to clean the water of heavy 
minerals, they filter the water before it arrives 
at the basin and performs well even when the 
stormwater has been mixed with the sewage 
water. 
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Currently, the city manages stormwater by a pipe system, it is centralized, does not allow to increase its capacity. Centralized systems focus on getting rid of water as 
soon as possible.  
 
The project objective is to connect the blue and green structures in Santa Marta to use stormwater as a creator of new dynamics.  By transforming the city into a sponge, 
with a decentralized system. Stormwater is managed locally on-site, creating new recreational areas connecting the blue and green structure with a porous system that 
contributes to relieving the flood, gives identity, and creates new ecosystems not only use for humans but also for other species. 

The city and its relation with stormwater 

Centralized system Decentralized system

The project is located in Santa Marta, Colombia by the foothills of Sierra Nevada of Santa Marta, the heist coastal mountain in the world, goes from  0 m to 5.000 m 
above sea level, and is the source of 36 rivers.  
 
The first cartography of the city is from 1525, where we can see the relationship between land, ocean, river, and its delta. As the city was growing and developing, the 
space for water got reduced, reclaiming land and modifying the natural curse of the river. In the pre-Columbian time, native communities developed cities high up in the 
mountain, their landscape interventions were based on terracing created with stone and cover by porous surfaces. As the city was growing on the floodplain, the course 
of the river was modified, the space of water got reduced, spaces occupied before by water, vegetation, and other species are now the location of constructed elements 
with non-porous materials. The city has a disconnection between the green and blue structures.

Manzanares river watershead

Two rivers cross by the city, Gaira and Manzanares river. Santa Marta is located mainly in the flood plain of Manzanares river. 

Santa Marta is a city of contras characterized by a very dry weather during the first months of the year and a heavy monsoon season with the high peak on October 
when the city suffers of flooding events.  Stormfloods represent the 65 percent of risk events every year.

The flood in SM is mainly on the city center, is shallow and extensive, with a low speed in comparison to other cities in the country. 





1. Create a flooding buffer area (relocate il-
legal housing at safe areas) and give space 
to the river to grow during monsoon season 
in a safe area

The areas most affected by storm floods are the city center and 
along the Manzanares river. On the diagram is shown 100 Tr 
flood events. The project is designed to passively absorb, clean, 
and use rainwater, allowing the natural flow of the water through 
permeable surfaces, stoping the water before it arrives at the 
most affected areas

Flooding areas

2. Recover all the tributaries. Give space to 
the natural streams on the surface. Make vis-
ible the natural working of the water

3. Insert wet basins to filter and storage storm 
water and dry basins to increase system ca-
pacity at extreme flooding events.

4. Porous system based on runoff reduction 
elements incorporated on  public spaces that 
work to relieve the flood in the city, creates 
identity, new ecosystems and integrates co-
munities.

City intervention steps





Dry pond, detention basin. Located 
where 2 afluents meet

Wet pond, retention basin. Located in 
the course of a stream

Rain garden, located alow the highways Water feature. Located in plazas

A project by itself wonts solve the flood problems in the city, but a porous 
city system will help to relieve the flood in the most critical areas.

The system needs different elements to work, located across the city are 
catchment elements, connecting elements, and basins, these elements are 
interconnected and work together to allow control floods on public spaces 
in spread areas.

They work together to transform the city into a sponge, a permeable and 
porous city that wors down the principle of a decentralized system.

Toolbox of runoff reduction elements Catchment elements

Storage elements

Connecting the system

Porous pavement with detention tank Porous ground, allow aquifer recharge Green roofs Bioswale Open water channel Pipe



The park integrates into the porous city network, its objective is to be a 
multipurpose space, to create recreational spaces, and at the same time to 
regulate water. Reduces the flood in the historical center by managing the 
water on site. 

The inflow comes from the stream running from the hill at the east, the wa-
ter flows through terraces with native submerged aquatics and emerging 
plants from the wet ground that clean the water before it arrives at the wet 
basin. 

The porous park 

Topography Green structure Spread spaces for water Connected systemSlow movement networkFlood 100 Tr

Pedestrian connections (urban porosity)

Water Flow

Bus stops

In moments of high floods, the system increases its flooding capacity with a 
combination of dry and wet basins. 

Dry basins work as sports fields in dry conditions, in addition, 80% of the park 
is located 0.20 m lower than the pedestrian ecotone, which allows flooding 
the whole area in an extreme flood event. A pedestrian bridge connects the 
ecotone and allows the normal flow of people, even when the whole park is 
under an extreme flood condition. 



As Naoto Fukusawa  says “Great design is a multi-layered relationship be-
tween human life and its environment.“ The project recognizes the need of 
creating spaces not only for humans but also for animals, spaces that un-
derstand and highlight the natural working of the world. 

The porous park is designed as a connector element, part of a bigger ne-
twork that integrates different users in the same place. Gives space for water 
that fertilizes the soil and allows the growing of vegetation. Frutal trees and 
water are an attractor for different bird species, the project work as a ste-
pping stone for them, a space to eat, to rest, and to be between the Sierra 
Nevada de Santa Marta and the sea. 
Shadow trees and topography that protect from the strong wind create a 
comfortable space for people to practice sports or to enjoy a man-made 
nature in the middle of the city. 

Who, user of the project

The project is base on create a porous landscape.

Pore:  Is a small opening in a surface that let liquids to go trough. To pore is 
to flow continously and rapidly from one site to the other.

That is how the green and blue systems in the city should work, in a fluid and 
dynamic relation, with openings that allow the interaction between ecosys-
tems, landscapes and users. 

The porous system in the city works as a space composed of smaller ele-
ments that work toghether to create a bigger object, and at the same time 
interact to each other in an addaptative landscape.

Concept of the project _  Porosity
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The planting Strategy is divided in 3 different 
zones: 

1. Dry zone: Pedestrian ecotone, access plazas

2. Shadow zone: Spaces inbetween

3. Wet zone: Filtrating terraces and aquatics

The location of the planting is defined by a se-
ries of grids, that look for a geometrical con-
nection, relation, and tension with the urban 
fabric, the natural flow of the people, and the 
natural flow of the water.

At access plazas, the vegetation continues with 
the diagonality connecting with the principal 
people flow. At the border, the planting is re-
lated to the immediate context. On the east 
side, the vegetation recognizes the flow of the 
water and makes it evident with the strips of 
vegetation that lets water go in between. 

Planting grid, main axis Planting plan

The ecotone planting is characterized by 3 
layers of vegetation. Tall trees, medium-sized 
trees, and low vegetation. The access plazas 
are a combination of palm trees that highlight 
the desertic zonobiome that surrounds the 
area, give a clear path to follow, and are com-
bined with fruit trees that attract different bird 
species.

The average temperature in Santa Marta is 31 
c with a max register of 41 c.
It is necessary to introduce native trees with 
high shadow production to provide climatic 
comfort for people, an promote all-day func-
tion of the park.

A series of plants between emerging, sub-
merged and flooring has been selected on 
a color range of green with purple flowering. 
These plants are located along with the per-
manent water bodies and have been chosen 
for their ability to clean the water of heavy 
minerals, they filter the water before it arrives 
at the basin and performs well even when the 
stormwater has been mixed with the sewage 
water. 



Anthocep.Pyrrhura V. Chaetocer. Coeligen. Craniol. Grallaria B.

Species attracted by the fruit trees, the water, and the birds island
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