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ABSTRACT

The Amazonia basin has been the protagonist of many large scale infrastructural

and colonization ambitions that are closely tied to larger global economic

pressures. These are mainly manifest along the peripheries and edges where

both deforestation and land conflict have intensified alongside rapid rates of

urbanization. Increased environmental awareness and the use of nature as

capital make obvious that Nature can no longer be disregarded. This sets up a

scenario where the Frontier has the potential for coupling and hybridization

towards a new common project, one where built space and natural space are no

longer mutually exclusive, but instead work within a systematic relationship

that can adapt to land use transformations through time.

The Amazonian frontier is not a border or a purely linear development

between settled and unsettled territory in the Turnerian sense, but a field

of heterogeneity: where the interplay of actors and their interests produces

a space where a series of articulated scales of temporalities and spatialities

coexist.

This thesis investigates the territorial implications of urbanization patterns

along the Amazonian frontier as a potential space for experimentation and

creation of new hybrid zones. In order to establish a new hybrid periphery

growth model at the frontier which incorporates natural and built space, the

project explores ecological, agrarian, and urban tools and proposes strategies of

addition and subtraction, sharing and exchange in order to: connect and link

disarticulated forest fragments; contain and guide development; and provide

alternative hybrid and collective models for new Productive Landscapes.

In doing so, the project examines the dynamics and interplay between two

entities, nature and development, in order to create strategies for a collective

zone that capitalizes on the dynamic quality of the Amazonian frontier.

In a 2010 report, the World
Bank estimated that the
"tipingpoint"for the Amazon
could be approximately 20%
deforestation. If reached,
this threshold could trigger
a dramatic die-back of the
Amazon rainforest. With
17% of the Amazon already
deforested, the Amazon
ecosystem and its important
global contributions are at risk

ifcurrent patterns continue. *

* Walter Vergara and Sebastian
M. Scholz, editors. WORLD BANK

STUDY: Assessment of the Risk of
Amazon Dieback

Staging Frontier Dynamics 7



Larisa Ovalles



ACKNOWLEDGEMENTS

This thesis would not have been possible without the guidance and support

of my thesis committee.

I would like to thank Miho Mazereeuw for her catalytic role in my

education at MIT as well as for her commitment, patient guidance and

valuable feedback as my thesis advisor throughout the year.

Fadi Masoud for our stimulating conversations and Rafi Segal for his

support in the initial stages of this thesis

To Alexander D'Hooghe for the formative moments and instigating my

initial interests in Urbanism.

Additionally I would like to thank, The MIT department of Architecture

and Planning for its administrative and financial support.

Finally, to my friends at MIT in the Slum Studio that made this process

memorable

To my Family, for your unconditional love, support and understanding.

Staging Frontier Dynamics 9



Unless otherwise indicated, images, diagrams and drawings included in this thesis have been created by the author.

Larisa Ovalles



STAGING FRONTIER DYNAMICS
Interplay at the Periphery of Manaus

Staging Frontier Dynamics 11



STAGING FRONTIER DYNAMICS:
Interplay at the Periphery of Manaus

Larisa Ovalles



CONTENTS
Abstract 9
Acknowledgements 11
Introduction 16

01. The Economies Of Natural Space 19
The Global Commons 21
Nature as Capital: Forest Economies 27
Infrastructural Ambitions 27

Past Proposals
IIRSA: Central Amazon Hub

The Amazon Biome 39
Protection Areas and Main Threats
Future Projections: Three Scenarios

02. The Amazonian Frontier: Territorial Occupation 51
Territorial Occupation 55

Occupying the "Void"
Frontier Occupation: Strategies And Programs
Settlement Design And Patterns

Orthogonal Pattern: "Fishbone"
Watershed Pattern
Radial Pattern
Urban Enclaves: Company Towns and
Minha Casa Minha Vida (MCMV)

The Frontier Zone

03. Amazonian Urbanities 81
The Case Of Manaus 87

Manaus: Urban Globalization
Manaus Peripheries: Industrial Expansion and Urban Sprawl

The New Frontier: Iranduba

04. Staging Frontier Dynamics: Proposal 129
Land Turnover Dynamics 133
Land Use Dynamics At The Frontier

Buffer Types
Matrix And Design Tools 137

The Historical Ecologist Perspective
The Hybrid Edge

Strategies For A New Frontier Development Model 149
Connect
Contain
Add: Productive Landscapes
Interplay At The Frontier: Time Scales

05. Bibliography and Figure Credits 215
06. Appendix 225

Staging Frontier Dynamics 13



INTRODUCTION
"Imagine an entrepreneurial effort to create a property exchange

focused on an interplay among properties... the exchange would rate

not only properties themselves, but the benefits of changing use or

swapping positions in their landscapes."*

("Keller Easterling - Subtraction Protocol 2 Water" 2016)

STAGING FRONTIER DYNAMICS: Interplay Investigations

This thesis emerged from the curiosity and fascination to investigate the

opportunities created from temporal and dynamic systems where conflicting

uses are not mutually exclusive, but instead have the potential to provoke

alternative urban strategies that are able to adapt to different conflicting

actors through time. Within the context of the Amazon, in which global,

national and local interests combine to produce diverse and conflictive

manifestations, an opportunity arises to radically rethink urban development

along the Frontier.

The concept of the Amazon as the "Global Commons" has gained momentum

in recent years, as discussions regarding climate change have come to the

forefront and pressures economic development and demand for energy

resources increases. The Amazon has been the protagonist of many large

scale infrastructural and colonization ambitions that are closely tied to larger

economic pressures. The thesis will take IIRSA, a large scale infrastructural

strategy to integrate South America, as a starting point of departure to

investigate the externalities of infrastructure and its spatial transformations

on the territory. In the past, military geopolitical and economic concerns were

at the forefront in establishing programs and settlement patterns that are still

shaping the territory today. However, given the recent ecological concerns, the

thesis sets off to explore alternative types of territorial occupation strategies.

The paradox of the Amazonian context raises another question regarding

the relationship between natural space and development. Following the

historical ecologist perspective that Natural Space as an integrated system,

not an externalized object, this thesis investigates tools and strategies that can

mediate and produce a third condition. Going against the conception that

nature is a separate entity, which services the dualist view of an outside/ inside,

wild/developed, nature/city. This duality finds new spatial realities within the

Larisa Ovalles context of the Amazonian Frontier, as the periphery produces an overlay and 1



play between different actors and temporalities. In this case, the Frontier has

the potential for coupling and hybridization towards a new common project,

one where built space and natural space are no longer mutually exclusive,

but instead work within a systematic relationship that can adapt to land use

transformations through time.

This thesis argues that the Amazonian frontier zone is a space to mix,

share, exchange, add, subtract. In this case, the periphery transforms into a

potential generative space- a source of innovation and adaptation, and the

site for economic or social operations. Due to current political and economic

situation of Brazil, development and growth is unavoidable and should be

accounted for, but guide development to prevent uncontrolled expansion.

In order to establish a new hybrid periphery growth model at the frontier

which incorporates natural and built space, the project explores ecological,

agrarian, and urban tools and proposes strategies of addition and subtraction,

sharing and exchange in order to: I. Connect and link disarticulated forest

fragments; II. Contain and guide development; and III. Provide alternative

hybrid and collective models for new Productive Landscapes.

I. The Connect proposal gives remaining natural forest fragments priority

in the effort to link them through two main strategies: a. An exchange/swap

strategy which aims is to concentrate deforestation and development along

main roads, which will then allow for secondary growth succession in order

to reconnect forest fragments. B. An Interplay strategy which targets new

development in the region and proposes a interdependency model which will

tie new development and reforestation processes together

II. The Contain strategy, proposes The 'Mediator' as the design intervention

which takes the form of a new organizing structure within 1km buffer

of the road. This connecting open space framework serves as a social and

physical buffer to guide development and accommodate the growing dense

development, while also hosting a series of collective and social services.

III. Add: The hybrid productive zone, capitalizes on the hybrid, dynamic

and disarticulated landscape to drive the economic and productive zone.

Proposes a shift to agroforestry as an effective strategy linking environmental

opportunities with economic realities. Within this negotiation area, the

objective is to encourage the best use of already deforested areas, considering

technological innovation and alternative hybrid production systems.

The project examines the dynamics and interplay between two entities,

nature and development, in order to create strategies for a collective zone that

capitalizes on the dynamic quality of the Amazonian frontier.
Staging Frontier Dynamics 15
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01
THE ECONOMIES OF NATURAL SPACE

The Global Commons

"In every region of the globe, erstwhile "wilderness" spaces
are being transformed and degraded through the cumulative
socio-ecological consequences of unfettered worldwide
urbanisation. In this way, the world's oceans, alpine regions,
the equatorial rainforests, major deserts, the arctic and polar
zones, and even the earth's atmosphere itself; are increasingly
interconnected with the rhythms of planetary urbanisation
at every geographical scale, from the local to the global."

("Implosions/Explosions: Towards a Study of Planetary
Urbanization: Neil J Brenner" 2016)

Staging Frontier Dynamics 17
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THE GLOBAL COMMONS

"Contrary to what Brazilians think, the Amazon is not their
property, it belongs to all of us"

Senator Al Gore, 1989

Along with Antarctica, the oceans and the atmosphere, the Amazon is usually

seen as part of the 'Global Commons" since their inherent properties and

services have major global significance. The Amazon Basin serves as the world's

carbon storage, storing about 86 billion tons of carbon, which is equal to 10

years of global fossil fuel emissions. Its forests also recycle about 50-75 per

cent of annual rainfall back to the atmosphere, helping regulate rainfall in key

agricultural regions, especially in Brazil and Argentina. Global forest cover is

about 31 %, while only 7.7% is currently protected under strict conservation

categories.

The Amazon basin is also the largest freshwater basin, holding 1/5 of the

world's fresh water. These main global contributions have pushed forward

the idea of the Amazon as 'the Global Commons." This concept has gained

momentum in recent years, as discussions regarding climate change have

come to the forefront and pressures economic development and demand for

energy resources increases. There is a direct conflict between global economic

pressures and the environmental contributions of the Amazon basin.

Staging Frontier Dynamics 19
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PUTTING A PRICE ON NATURE

".fo rested landscapes were assigned an infrastructural function."

NATURE AS CAPITAL: Forest Economies
There is an inherent production and consumption of nature, whether

it is through carbon credits, harvesting and raw materials. In "Nature as

infrastructure: Making and managing the Panama Canal watershed," Ashley

Carse has closely examined the relationship between techno-politics and

environmental politics through the case study of the Panama Canal and its

watershed management. Through the Panama Canal there was a realization

that the role of ecosystems and nature possess infrastructural functions and

should be thought of as an essential piece in the successful operation of the

canal and other large scale hard engineering systems. Before there was an

assumption that the environment had no economic value, however, the only

way to restore and stabilize the capacity of the canal was through forested

landscapes and also taking into consideration their land-use, not through

fixed civil engineering. In this case, "forested landscapes were assigned an

infrastructural function"* thus acquiring environmental value as natural

capital.

REDD+ (Reducing Emissions from Deforestation and Forest Degradation)

is a more recent example of applying economic value to nature. It is an

effort to create a financial value for the carbon stored in forests, offering

incentives for developing countries to reduce emissions from forested lands.*

REDD attempts to tie pressures of global consumption and industries to the

preservation and conservation of forested land in exchange for carbon stocks

for industries and companies looking to offset their carbon emissions.

*Carse, Ashley. 2012. "Nature as
Infrastructure: Making and Managing

the Panama Canal Watershed." Social
Studies of Science 42 (4): 539-63.

doi:10.1177/0306312712440166.

* http://www.un-redd.org/aboutredd
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INFRASTRUCTURAL AMBITIONS

PAST PROPOSALS
Past visions to develop the Amazon mainly consisted of large scale territorial

and infrastructural ambitions that were closely tied to global economic

pressures. Werner Herzog's film "Fitzcarraldo" from 1985, perfectly exemplifies

the story of colonization, exploitation and ambition that have shaped the

Amazonian territory throughout its history. Fitzcarraldo is an aspiring Irish

rubber baron on a journey to tap into the last rubber concession.. He sets off

to travel from the city of Manaus, and ends up pulling a steamship over the

Andes mountains, despite the clearly problematic concept blinded by desire

of wealth.

In the 1960s, Herman Kahn and Robert Panero from the US based Hudson

Institute, proposed seven strategic dams that would create the equivalent of the

Midwest industrial hub in hopes to encourage regional economic integration

through waterways. This vision was also shared by Roosevelt during his travels

to the Amazon. During World War II, Nelson Rockefeller, as head of Franklin

D. Roosevelt's Office of the Coordinator of Inter-American Affairs, suggested

turning the Amazon into a network of massive canals stretching from the

Caribbean to Argentina and giving the United States, via the Mississippi,

direct access to South America's interior markets and resources.*

*Goulding, Michael, Nigel J. H. Smith,
and Dennis J. Mahar. 1996. Floods of

fortune: ecology and economy along
the Amazon. New York: Columbia

University Press.pp47
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THE GREAT LAKES
OF SOUTH AMERICA SCHEME
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Reimagining the Great Lakes in the
Amazon Basin. Proposal by Herman
Kahn in the 1960s to create the
"Great Lakes of South America" 11
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From Herman Kahn's 1960s scheme to create "he Great Lakes of South

America," to state support for agribusiness and mining industries and subsidies

for cattle ranching initiatives- the Amazon is in a state of constant conflict

between the interests of transnational companies and the local population.

The disconnect between large scale infrastructural projects and the needs of

local populations reveal the great disparities in the region.

Staging Frontier Dynamics 29
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"South America has an enormous economic incentive to conserve the
ecosystem services provided by the Amazon, along with achieving real
and effective regional integration. These are not mutually exclusive goals."

(J. Killeen, Ph.D. 2016)

11RSA
The most recent infrastructural ambition was The Initiative for Integration of

Regional Infrastructure in South America (IIRSA) Launched in 2000 during

the Brasilia summit, where the heads of state of all twelve South American

countries met to discuss this open regionalism strategy, which aims to

strengthen a comprehensive insertion of South America in world markets by

improving connections of energy and transport related infrastructure.

By 2010, there were over 525 projects and estimated investment of 96 billion

dollars under nine main Integration and Developmental Hubs. Most projects

were directed towards transportation infrastructure, 87%, followed by a focus

on energy infrastructure and resources.* Development triggered by IIRSA will

inevitably make previously remote lands accessible, leading to more land-use

changes and exposing areas to deforestation, unleashing social and economic

forces that will dramatically alter the territory.

* "IIRSA 10 Years Later:
Achievements and Challenges 1 a.
Edici6n Buenos Aires: BID-INTAL,

2011 Internet ISBN 978-950-
738-296-3 1. Integraci6n Frsica.

2. Proyectos de Infraestructura. 3.
Integraci6n Regional. DDC 338.9."

2016. Accessed May 17. http://www.
iirsaorg/adminiirsaweb/Uploads/
Documents/lb iirsa 10 anios sus_

logros_y_desafioseng.pdf.
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IIRSA (The Initiative for Integration of Regional Inf-astructure in South America)

Amazon Project Axis
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All nine Integration and Development
Hubs for IIRSA.
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Estimated
Investmentb

Amazon Hub 7 58 5,400.9

Andean Hub 10 64 7,478.0

Capricorn Hub 5 72 9,421.4

Guianese Shield Hub 4 25 1,694.9

Paraguay-ParanA Waterway Hub 5 95 6,677.4

Central Interoceanic Hub 5 55 5,525.1

MERCOSUR-Chile Hub 6 107 35,836.2

Peru-Brazil-Bolivia Hub 3 23 21,402.3

Southern Hub 2 27 2,713.0

$96,119
investment

7 0% concrete advan

10% completed
3 8% being executed

20% preparatory sta
AND CAP PPW AMA GS SOU CIO MCC PBB

Integration and Development Hubs
0 Compleetd 0 El uk,0 0 P'etcut~on 0 Profikg

87% are transport projects

110 energy focused

2/ communications 10
Summary of IIRSA projects,

breakdown and status of execution

uRSA Database as of June 18, 2010
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URSA: Central Amazon Hub
The thesis will take IIRSA and other infrastructure investments through

the "Manta-Manaus Corridor" which is part of the Central Amazon

Developmental Hub, as a starting point of departure to investigate the spatial

transformations in the territory. The axis consists of several projects to create a

transoceanic connection through the Amazon River, completely transforming

its surrounding urban context. This hydroway and road expansion opens up

new routes and connections to the global market, sparking the interest of

international corporations in order to gain greater access to much needed

resources of the region. Inevitably pushing economies, while exposing local

territories along the corridor to be colonized for industrial use and future

urbanization. In an attempt to better integrate regional markets to the global

economy, it was also seen as an alternative to the Panama Canal, claiming to

cut travel time by 25 days, thus strengthening its connections to the Global

South. Proposed projects through IIRSA will inevitably put pressure on

the land, natural resources, and the Amazonian frontier, where alternative

development and design solutions are needed in order to avoid further

fragmentation of the landscape and the extreme reduction of forest cover.
*"".lRS.A." 2016. Accessed May

19. http://iirsaorg/Document/
Detail?Id=4302.
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THE AMAZON BIOME

Protection and Threats
The Amazon Biome consists of 6.7 million km2 and is shared by eight

countries: Brazil, Bolivia, Peru, Ecuador, Colombia, Venezuela, Guyana

and Suriname. A network of conservation areas and indigenous territories

legally protects 56% of the Amazon Biome. Nature Protected Areas (PA) were

formed in 1960, and there are currently 390 Protected Areas in the Amazon,

representing 25% of the biome and totalling some 167 million hectares.

In addition, about 31% of the biome consists of protected Indigenous

Territories (IT)* However, large areas are still under extreme pressure due

to soy plantations, mining and oil concessions, logging activity and cattle

grazing- which on its own already accounts for 70% of deforested areas.

The major drivers of change are closely tied to economic growth and

infrastructure investments.

Soy plantations have already dramatically changed the landscape in southern

'WWF - State of the Amazon:
Ecological Representation in

Protected Areas and Indigenous
Territories

13 Diagram
Research reveals what drives and

stops deforestation

9:1 6.1 41

PROTECTED AREA

HIGHER ELEVATION

STEEPER SLOPE

INDIGENOUS PEOPLES

GREATER POVERTY

HIGHER TIMBER PRICE

WETTER

COMMUNITY FORESTRY

MORE SECURE LAND TENURE

TIMBER ACTIVITY

NEARER TO WATER

NEARER TO CLEARED LAND

AGRICULTURAL ACTIVITY

GREATER SOIL SUITABILITY

NEARER TO ROADS

NEARER TO URBAN AREA

GREATER RURAL INCOME SUPPORT

GREATER POPULATION

NEARER TO AGRICULTURE

HIGH AGRICULTURAL PRICE

Source: Busch and Ferretti-Gallon, CGD Brief, 2014
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* Walter Vergara and Sebastian
M. Scholz, editors. WORLD BANK
STUDY: Assessment of the Risk of
Amazon Dieback. Feb 2010

* J. Killeen, Ph.D., Timothy. 201 6.
"A Perfect Storm in the Amazon
Wilderness: Development and
Conservation in the Context of the
Initiative for the Integration of the
Regional Infrastructure of South
America (IIRSA)." Accessed May
18. http://www.bioone.org/doi/
pdf/1 0.1896/978-1-934151-07-
5.8.

Amazon, contributing what is referred to as the "Deforestation Arc", where

there has been a complete loss of forest cover and land turnover for cattle

ranching and industrialized soy production.

Oil concessions and mining is most prevalent in the Western Amazonia,

where conflicting interests between oil reserves and biodiversity hotspots

occupy the same landscapes. These conflicting territories are the site of

current economic and non-development models, which for the first time are

prioritizing ecological areas and assigning economic value to nature over oil

reserves. (ie. Yasuni-ITT Protocol in Ecuador)

FUTURE PROJECTIONS: Scenarios
17% of the Amazon has already been destroyed coming closer to the "tipping

point" of the Amazon when it reaches 20%. If so, this threshold could trigger

a dramatic die-back of the Amazon rainforest, putting its important global

contributions to at risk if current patterns continue.*

Simultaneous demand for increased development and global environmental

awareness, positions this thesis in a time where we should consider alternatives

to current developmental trends, design playing a role and having agency.

Three main scenarios can be identified:*

The Utilitarian Scenario follows the assumption that climate change

and land use turnover dynamics interact to create a territory where the natural

forest ecosystems in the Amazon is largely replaced by tree plantations and

mechanized agriculture. In this case, technology will allow the agricultural

sector to adapt to climate change, fulfilling a economic growth base model

under plantation forestry and agricultural services. The Amazon becomes

the ultimate agro-industrial territory, providing food and biofuels, where

technological resilience allows the management of a complete productive

landscape.

The Utopian Scenario takes the conservationist approach. This will be

dependent on an economic and policy model that creates a payment system

for the conservation of natural ecosystems. In addition, national governments

will adopt mechanisms to use these payments in exchange for investments in

social services and social infrastructure. Deforestation will also be contained

by the enforcement of a land use model to maintain 80% forested land

cover while the other 20% is used for development. Subsidized credit will

be provided to those who follow this 80:20 ratio and the effectiveness of this
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"Human-induced climate change, if /efi unchecked, may soon

cause the Amazon to emit more vmrbon into the atmnosphere than
it absorbs. Scientists predict this change couN! occur as Amazonian
Jorests becone less able to absorb atmospheric carbon as clinate
warming slows down plant growth in the region and causes trees
to die more rapidly Such was the case in 2005, when a prolonged
drought in the Amazon released close to one billion tons of carbon
dioxide into the atmosphere, more than it simultaneously removed
through absorption"*

* Walter Vcgqarta wnd Seb:astan
M Schoz. editors. WORLD BANK
P Assessment oi the R:k-c

model will depend on the the advancements in technology satellite imagery

to monitor land-use transformations.

Business as Usual Scenario, follows the current trends, and there is

no significant change in current land use development and deforestation

patterns. ihe Amazonian landscape will be radically altered, where only

some fragmented native forest patches remain. In addition to these threats,

the effects of drought and climate change will also result in changes in the

hydrological cycles. It is estimated that under a "business as usual" scenario,

nearly half of the jungle will be destroyed by 2050 and it could be almost

entirely gone by 2 100.*

4k4

1%

'1

* CO$TING NATUR- AV ppmg
TOO for Ecosysteme
0 Accessed Mav 18. ottp://

tcmifiazonia org/projects/
c r! 1ture-a- mapping tool-for-

14
Business As Usual Projection

Amazon Deforestation and fores'
cover projection for 2050.
Sour (: rn zor D to a'
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02
THE AMAZONIAN FRONTIER

Territorial Occupation

"Limits- spaces of tension, areas of transformation, new

formations- the frontier always points to a third position, an
area open to possibilitiesfor re-inventions and redefinitions."

(Monte-mdr 2016, p17)
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TERRITORIAL OCCUPATION

"Occlupy it to avoid surrendering it "

Occupying the Void

Ihe Amazon underwent big rapid urbanization process during the "Rubber

Boom industrialization in the I 820s, and then again in the I 940s, promoting

a great influx of migrants to the area.

Infrastructure is one of the main catalysts for occupation. During the

administration of president Kubitschek, the focus was on integration and

interiorization, signified by the move of the federal capital from the coast in

Rio de Janeiro to the newly constructed Brasilia. Jhe Belem-Brasilia highway

inaugurated in 1960 marked the beginning of drastic changes in the territory,

followed by major road networks like the Transamazonia Highway, the Cuiba-

Santarem road and IPorto-Velho.

lhis attitude was further encouraged during the Military-Authoritarian

period from 1964-1985, which saw the Amazon as a 'void' to be occupied,

evident in their slogan "Occupy it to avoid surrendering it" Since the 19 60s

the focus was on Interiorization and the occupation of frontiers had a strategic

geopolitical and socio-economic role within national security policies. Many

experiments were carried out in spatial planning, since the Amazon was seen

as an empty space for occupation.

PARA PRO

VITORIA I

02

'ist Chabloz for SEMTA
Borracha" Recruiting

Ruobb Soldiers to move to the
cn te wvork on rubber plantations

thr iqh the Spec al Service Workers
-1bilizatioi for Amazon (SEMTA)

progilrm
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The 1960s and 70s were defined by
expansion of major road networks. in
addition to a series of governmental
incentives and policies to transform
the territory
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TERRITORIAL OCCUPATION

FRONTIER OCCUPATION: STRATEGIES AND PROGRAMS
Due to expansion of the road network, in addition to a series of governmental

incentives and policies, patterns of settlement changed and deforestation rates

increased. These strategies and programs sponsored by the Government are

responsible for the patterns of colonization that are still shaping the territory

today.

For the first time, the Amazon basin was converted into a detached jurisdiction

under direct control of the National government. This lead to OPERATION

AMAZONIA (1966-1970) a large-scale program of regional development,

which sought to convert the entire basin into a territory of resource extraction

and agricultural expansion by providing companies credits and tax breaks.

The plan was based on developmental poles which were connected to the

large infrastructure road network under construction.

The other main program was POLOAMAZONIA (Program for Integrated

Areas in the Northeast) developed in 1975-1979, which mainly offered

fiscal incentives to encourage corporate investments in the region, lead to the

popular company town settlement typology.
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04
1966-1970 Operation Amrazonia
Converted the Amazon Basin into
a detached jurisdiction under direct
control of the national government

Amazon Biome

m Brazil Legal Amazon

* Paulo Taveras. Modern Frontiers:
Beyond Brasilia. the Amazon. Real,
Patricio del, and Helen Gyger. 2013.
Latin American Modern Architectures:
Ambiguous Territories. Routledge.

However the program that had the biggest expansion and affect across the

territory was INCRA (National Institute for Colonization and Agrarian

Reform) as part of the populist expansion that occurred in 1970-1974. The

focus shifted towards a more social integration model through the creation of

PIN (Program for National Development)

'Ibis agrarian reform program was developed by the architect Jose Geraldo

Camargo. The design was an urban mechanism based on an abstract diagram

of occupation that could potentially extend infinitely throughout the road

network, regardless of the specificities of each location.* 'This model adopted

the concept of 'rural urbanism' (urbanismo rural) which followed a hierarchy

with three degrees of urbanity: Ruropolis, the Agropolis and the Agrovilla. The

Ruropolis where urban centers organized around major road infrastructures

every 350km from each other and was able to provide better infrastructure

Larisa Ovalles
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09
Geraldo Camair1go, design as

an uroan mechanism based on an
ryAtract diagram of occupation. 100

he( tare lots (2kmx0.5km)

and services. Ihe Agropolis consisted of a group of 20 agrovillas located

40km from each ruropolis, which served as an intermediate urban center

with secondary services. Finally, the Agrovilas, were located on secondary

roads about 20km away from the ruropolis centers and consisted of 100-300

families The agrovilla was the least successful settlement type since it lacked

main infrastructure and social services.*

The military geopolitical and economic concerns took the forefront in

establishing the models by which occupation took place in the Amazon.

Entrepreneurial groups, multinational companies and eagerness to offer

up cheap land for expansive territorial occupation, took precedence over

the needs of the land and the local population. Most highways were built

during this time, and Brazilians were offered incentives to inhabit the land

in the Amazon and transform it in the name of development. Around 1.2

million people have been resettled since the 1970s,* when the government

encouraged migration into the Amazon

* Barbieri, Alisson F., Roberto L.
M. Monte-mdr, and Richard E.

Bilsborrow. 2009. 'Towns in the
Jungle: Exploring Linkages between

Rural-urban Mobility, Urbanization
and Development in the Amazon."

* Environmental Costs of
Government-Sponsored Agrarian

Settlements in Brazilian Amazonia.
Maurrcio Schneider#1,2* and Carlos

A. PeresRunGuo Zang, Editor
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SETTLEMENT DESIGN AND PATTERNS
The Amazonian frontier faces extreme pressure from increased migration

due to government settlement programs. The role of planning and design

for these settlement schemes have shown to have effects on land use and land

cover change.*

The INCRA model has had the most over arching effects on the landscape.

The INCRA scheme relies mainly on major road networks, which become the

main catalysts for occupation. Land partitioning and lot size are also significant

factors to take into consideration. While the dominant settlement scheme is

the original orthogonal design pattern, there are two other alternative designs

implemented in the Amazon region to address some of the limitations to the

orthogonal design, these were the watershed and the radial schemes.

* Jill Caviglia-Harris and Daniel
Harris. The Impact of Settlement
Design on Tropical Deforestation
Rates and Resulting Land Cover

Patterns. Agricultural and Resource
Economics Review 40/3 (December

20111411-470

10
Settlement design and patterns:

Orthogonal, Watershed, Radial
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Orthogonal Pattern: "Fishbone" life Fund

lhe INCRA model developed by Camargo, mainly known as 'the fishbone.

pattern, consisted of a 100 hectare lot size, measuring 2km deep by 0.5km 4

wide where the short end was cleared for occupation alongside the road

infrastructure. Ihe visual fishbone pattern is a result of the Forest C(od

requirement first implemented in 194, where 50% of the lot should

be preserved for forest cover, while development followed the main road

infrastructure as its main organizing structure. However many settlements

failed in this orthogonal settlement pattern due to lack of consideration of

suitable agricultural soil for production. It followed a straight grid pattern

and partitioning system without considering the geographic and geologic

conditions. lhe selection and distribution of the settlement overlooked the

natural or physical properties of the site, but instead followed the road as its

main organizing factor. 'his eventually lead to high turnover rates, resulting

in increased population mobility and deforestation rates. ihe distances

between each lot also resulted in an endless linear arrangement with little

access to social services. FISNBONL

12

Orthogonal. "F shtnse"
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Watershed Pattern
the watershed design was developed as a response to the failures of the

orthogonal pattern to adjust to existing context conditions. 'Ihe property

lines followed drainage basins and had a better understanding on the geologic

conditions of the site. Instead of following the road networks in a straight line

grid, the watershed pattern was intended to organize around water waterways.

Ihus, the watershed design pattern allowed greater access to water and by

utilizing smaller plot sizes, there was more social contact between families.

14

Waterhed
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Radial Pattern

'he Radial settlement design alternative was mainly implemented to meet

social goals as its main priority, compared to the watershed pattern which

had a more environmental approach. ihe intention of the radial pattern

was to encourage social interaction, increase contact between families and

access to markets and services. 'lis is the most recent settlement design

experimentation introduced in the region, which took influences from thc

Israeli kibbutz, where the lots were arranged in around a common central arei

with shared public services. However it had a negative impact on land cover

and land use transformation, due to small plot sizes of 12 hectares.

Jill Caviglia-Harris and Daniel Harris' research on the effects of settlement

design in deforestation rates provide significant conclusions which provoke

alternative design solutions for new settlement patterns along the Amazonian

frontier. Another important factor to take into consideration is not only the

pattern of development that is produced by these occupation patterns, but

the condition of the remaining forest fragments. In both the orthogonal

and watershed models, the remaining forest cover result in long linear forest

corridors. With better enforcement, the radial settlement pattern could

potentially also create connecting forest cover at its perimeter, thus combining

both social and environmental priorities within one settlement design.

It is evident that plot dimensions and settlement patterns are an active form and

multiplier of change. Studies reveal that settlement design and urban planning

have significant impacts on land cover transformation, and deforestation

rates. Alternative planning models which take into consideration landscape

ecology and spatial patterns should be implemented moving forward.

\

2009

16

'Racial
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Oswaldo Bratke, 195?

Nude, Ur bann de Ca ajar
1985

20
totarmrnto Nova CarFjaS.

Parabuebas, 2015

Urban Enclaves: The Brazian Company Town and MCMV
Other forms of settlement typologies include the company town, which saw

its beginnings with the industrialized landscape of the Rubber boom era.

Among them, Henry Ford established Fordlandia in 1927. However, this

urban typology was mainly triggered by the program POLOAMA()NIA

from 1975-1979. ibis corporatist frontier under the influence of major

national and multinational i nstittltions encouraged the formation of the

planned corporate cities and its spontaneous settlements that spurred in

its periphery. Some of the most popular examples of this corporatist form

Of urban settlement was The Greater Carajis Program, in Parauapebas and

Vila Serra do Navio (VSN) by architect Oswaldo Bratke (Bethlehem Steel +

ICOMI) both sponsored by extractivist and mining economies.

Ohl".'W

of

18* *re

Vila Serra do Navoro Amapa, Brasil
Qawagldo Brathe, 19055
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The newest form of urban enclaves are the housing estates developed by the

housing program Minha Casa Minha Vida (MCMV) in 2009 by the federal

government. TIhe program was designed not only as a housing policy but also

as an economic strategy to sustain Brazil through the international economic

crisis of 2008 by fueling businesses related to the construction industry. 1 hese

settlements are usually established within remote areas, on the edges and

peripheries, with limited connection to urban area and following a suburban

repetitive pattern of development.

In both cases, these urban enclaves follow a similar development pattern,

where native forests are completely cleared for occupation. ]his process

of development contributes to a lack of urban forestry and propagates the

duality of development and nature as two separate and conflicting entities.

ihis trend of cleared forested land also resonates with illegal occupation

tendencies throughout the territory. Cleared forested land is commonly

perceived to have more value and as a strategy to claim land. However, in the

revised Forest Code of 2012, rural settlers are allowed to legally register land

and access credit without having to clear forest and graze cattle to demonstrate

ownership.

MCMV Aitamia.
21
PA

22
MCMV Santarern PA

- ---

C. insrtni. PA

Cns-tructioni Site, PA

24
MCMV. Manaus, AM
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FRONTIER

TURNER'S FRONTIER

FRONTIER AMAZONIA

28
Types of Frontier Occupation

Larisa Ovalles

U.....

- M EM

EEME MENEME

mMMMMMM
M.M.....
mm.mmmmmmmm

_ m mmmmmmmmmmm u

-lti

-I Ir 
i 

T li lt

4Ai

- - 4

4 I +



"Limits- spaces of tension, areas of transformation, new formations- the
frontier always points to a third position, an area open to possibilities for
re-inventions and redefinitions." (ppl7, Monte-Mor)

THE FRONTIER ZONE
From the agrarian INCRA model, to the company towns and housing estates,

these occupation patterns are predominant along the frontier, where most

pressure due to increased population mobility, and rapid urbanization from

global, national economic incentives.

The Frontier can be a controversial term given its common application to

describe marginalized spaces to be conquered and colonized. Three main

Frontier concepts have emerged: the frontier as limit, Turner's frontier and

what has described by Monte-Mor, Becker, Browder and other Amazonian

theorists as the unique condition of the Amazonia frontier. *

The Frontier Line

The concept of frontier can be described as a limit or border between two

different conditions. In this case, the frontier line represents the boundary

that separates legally and follows the narrative of border conflict and political

concerns with territory.

Turner's Frontier

This concept of the frontier could be described as the stretch of land between

settled and unsettled territory, usually referring to a condition where there is

a dominant pattern that overtakes the other, creating a duality between two

different worlds. This is the most common application of the idea of Frontier,

which can be thought of as 'civilized' developed spaces in direct opposition

with Nature, savagery or undeveloped territory. This concept was developed

by Frederick Jackson Turner in 1893 when referring to the unsettled area of

the Western United States. Turner's frontier theory describes the frontier as

a space in a state of linear transformation towards capitalism. This moving

frontier followed a linear evolution towards cities in a homogenous process

where urbanization is the only outcome.

* Monte-m6r, Roberto L. M. 2001.
"New Urban Frontiers: Contemporary
Tendencies" in ral's Urbanizatin."
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"The socio-spatial relations produced in Frontier Amazonia by colonization, cattle
ranching, tap-mining, and extractive activities, their distinct and related socio-
spatial relations and patterns, not at all mutually exclusive. On the contrary, these
complementary and competitive activities mix and combine to produce complex
socio-spatialforms and processes that are locally and regionally articulated with
national and global urban-industrial capitalist centers

(Monte-mdr 2016, p22)

* Monte-m6r, Roberto L. M. 2001.
"New Urban Frontiers: Contemporary
Tendencies in Brazil's Urbanization.

Frontier Amazonia

However, Monte-Mor describes the unique condition in Brazil, where

there is a multiplicity of Frontiers, creating a heterogenous condition more

complex than the linear transformation of Turner's Frontier. I will also argue

that Frontier Amazonia disrupts the inherent duality between settled and

unsettled, nature and city. Instead the it is able to host a complex combination

of actors and interests producing different social appropriations of space and

an array of articulated temporalities and spatialities.*

This thesis argues that the Amazonian frontier zone is a space to mix,

share, exchange, add, subtract. In this case, the periphery transforms into a

potential generative space- a source of innovation and adaptation, and the

site for economic or social operations. Due to current political and economic

situation of Brazil, development and growth is unavoidable and should be

accounted for, but prevent uncontrolled expansion.
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03
AMAZONIAN URBANITIES

The Case of Manaus

"The intense process of urbanization in the past decades

produced a myriad of urban forms beyond cities and towns that

have required new definitions beyond the traditional categories

of city/country and urban/rural."

Roberto L.Monte-Mr,
Extended Urbanization in the Brazilian Amazonia, 2001
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The Mantas - Manaus Transoceanic Corridor

Amazonia Urbanities: The Urbanized Forest
Contrary to the common perception that the Amazon is a mainly rural and

undeveloped territory, it has actually transformed into one of the fastest

growing regions in Brazil. The urban population of Legal Amaz6nia grew

430% since the 1970s, compared to 87% from the rest of the country This

accelerated urbanization in the past decades, fostered by industrialization and

government incentives, has led to an increasing migrant population.*

Brazilian urban geographer Bertha Becker famously described all Amazonia

as an "urbanized forest"(1985). Becker distinguishes two different and

combined manifestations within frontier urbanization: the "urbanization of

the population," referring to the urban migrants who come to the region; and

"urbanization of the territory," referring to the urban- industrialization of the

territory. (Becker, 1999)

Looking back at the settlements along the proposed IIRSA Manta-Manaus

Corridor, Manaus is taken as a testing ground in search for a new type of

frontier development.

Instituto Brasileiro de Geografia e
Estatistica (IBGE) 2007

"Modernities in the Jungle:
Extended Urbanization in the

Brazilian Amazonia, 360 Pages."
2016. Accessed May 19. http://

www.alwelaie.com/website/
universitytheses details-print.

php?thesesid=2651 0.
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THE CASE OF MANAUS

MANAUS: URBAN GLOBALIZATION

Manaus follows the exemplary narrative ofstate-sponsored urban globalization.

1he creation of the 1967 Free Trade Zone as part of the Operation Amazonia

program is responsible for the rapid growth rate and the transformation of

this remote enclave to a city with major regional and global connections.

Population growth of Manaus is growing 10% above the national average. A

citv of nearly 2 million people, has grown the most in the past decade and is

now Brazil's seventh-largest city.

Private companies receiving subsidies from the government established export

orientated industrial complexes, have contributed to the rapid economic

expansion, and resulted in intensified social inequalities throughout the city.

As the city continues to grow, it is quickly running out of space, producing

the sparse and fragmented settlement patterns around its periphery.

* Brazilan Institute of Geography
and Statistics (IBGE) Am, G 1. 2013.

Manaus Tern Populapao Estimada
Em 1.9 MilhAo de Habitantes, Diz

IBGE" Amazonas

A 

4

D., r;n LM -

7z

SW.

04
City of Madaus

05
Plan of the City of Manaus, 1852

06
Industrial Sector. Zona Franca de

Manaus (ZFM) 1967
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AlANAUS BRAZIL

03
The growth of Manaus and Natural

Reserve Adolpho Ducke
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MANAUS PERIPHERIES
The city sectors most affected by deforestation and population pressures are

located in Eastern and Northern edges, and most recently a major shift has

materialized in the South. These regions represent the intense expansion of

urban boundaries and the density of occupied areas.

"The dynamics ofemerging regional urbanization in theAmazon provide examples
of hybrid and heterogeneous peripheries"

*Juan Miguel Kanai. "On
the Peripheries of planetary

urbanization:G lobalizing Manaus and
its expanding Impact"
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The East: Industrial Expansion
1he Industrial sector of Manaus is the main economic activity, tied to a

25 year contract and dependent on external economic forces. Manaus the

current center for manufacturing and logistics hnb the region due to new

package of incentives to stimulate high-tech electronics sector and research,

biotechnology.

Ilhei r business is expanding the population further out into the outskirts of

the city on the east, where the implementation of the new expansion of the

ndustrial zone is taking place.

09
ndustrial Sector of Manaus- Free

Trade Zone
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The East: Industrial Expansion
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EDGE CONDITIONS

SOFT

SOFT !OGE

HARD

Edge Diagram
Industrial Sector of Manaus- Soft

edges towards expansion and sprawl
on the east. hard edge preventing

further growth because of the natural
boundary of the River.

Staging Frontier Dynamics 93

0



.4b

-
C-

I;. 41

I Ir
l

-
-

C
AiV 

1
4

-0-5

-
* 

A
-4-

k8/e'lua



The North: Urban Sprawl
To the Northeast edge, as a result of the sprawled urban periphery where

repetitive housing estates create a fragmented and disartictIlated landscape.

-here is almost a total absence of urban forestry in Manaus, since it follows

the popular development pattern where native vegetation is completely

removed, contributing to the lack of open green spaces, the lowest ratio in all

of Brazil despite of its location

According to local studies of the consequences of this deforestation

process there is the fragmentation of the intra-urban forest remnants with

impoverishment its biodiversity, and the threat to the continuity of existing

forests of the Reserva Ducke and forests located north of the city of Manaus.

_71

W-0.

11
ity bcun danie< [igaI Occupaitlon on~
Tarun m Psotected Aiea, Cidade das

Luzes, Manaus, AM
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The North: Urban
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EDGE CONDITIONS

At!

SOFT'.

HARD EDGE

SOFT

n1 f

U. urn *~ .
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4.

1 M 'o

12
MCMV H-ousing Estate, North Sprawl

13
Hard Edge next to Natural Reserve

Adolphe Ducke
14

Cidade das Luzes after site was
evacuated in 2015
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THE NEW FRONTIER: Iranduba
However, the production of urban peripherality is most evident in Iranduba,

where the fastest growth has been generated since construction of the Rio

Negro Bridge began in 2007, the first to cross the Amazon River. Exposing

this new territory to rapid land transformations. The sparsely settled territory

is now susceptible to follow the same unplanned urban growth of Manaus

and is at risk of succumbing to disorganized occupation.

The bridge cut travel time to 5min by car, compared to the 4 5min it took

to cross the Rio Negro river by boat. Population is expected to triple in the

upcoming years. While most of the territory falls under a state level Protected

Area, 72.8% of native forest has already been lost.*

The municipality of Iranduba lost about 49,000 hectares of primary forest

land according to the latest data from the National Institute for Space Research

(INPE). Recent deforestation patterns since 2002, show that deforestation is

occurring in a fragmented and uncontrolled random pattern.

Iranduba's main economic activity is still agricultural based serving as a

significant agricultural pole of production for the Amazon.

Due to its closeness to Manaus has begun an intense process of transformation

of its social and natural landscape. We already see some drastic changes to

the landscape- with road expansions, gas stations, housing developments and

ubiquitous forest clearing activity.

As a result of these major infrastructure projects and the rapid transformation

currently happening in the city of Iranduba, ecologic preservation begins to

acquire a significant relevance.

*SFVA Apresenta Diagn6stico
Socioambiental de Iranduba Em

Evento de Abertura Das Atividades
No Municipio." 2015. Fundagdo

Vit6ria Amaz6nica. June 30,
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The New Frontier: Iranduba
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Edge Diagram
Iranduba has been called the New

Frontier, as radical expansion is
projected to take place towards

Manaus' Southern Periphery due to
the construction of the Rio Negro

bridge
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Ponte Negro
Bridge, 2011
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TRANSPORTATION

40min

5min o3

*FVA Apresenta Diagn6stico
Socioambiental de Iranduba
Em Evento de Abertura Das

Atividades No Municipio." 2015.
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41

Clearing Land for New Housing Developmeid

We already see some drasIm
ges to the landscape- with remd
pansions. gas stations, housid

qutous tore'>
In .t

New Housing Developmren
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Iranduba, Road expansion
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33
lranduba, Lot clearing for

development
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04
STAGING FRONTIER DYNAMICS

Urban Design Proposal

"Imagine an entrepreneurial effort to create a property exchange

focused on an interplay among properties... the exchange would
rate not only properties themselves, but the benefits of changing
use or swapping positions in their landscapes."

("Keller Easterling - Subtraction Protocol 2 Water" 2016)
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LAND TURNOVER DYNAMICS

LAND USE AT THE FRONTIER
The entire process of farm creation may take up to 10 years in Amazonian

settlement areas. Land use change is closely tied to household dynamics

and have followed a process of clearing to be used for shifting and swidden

agriculture. After nutrients have been depleted from the soil, usually within

a 5 year time period, it is then converted to cattle pastures. Depending on

the household size, these are either left to fallow or are harvested for fruit

plantations and used for agroforestry processes. *

However, common trends in recent years have skipped these cycles and

instead have cleared all forested land for development, further accelerating

the transformation of the region from an agrarian frontier to an urbanized

frontier.

Unfortunately, forest is not often recognized as productive use. Consequently,

large landowners frequently convert forest to pasture in an attempt to reduce

their vulnerability to land invasion by squatters and strengthen their

property rights. Squatters likewise deforest the areas they occupy in order to

lay claim to the land. This presents a problem as it ignores potential alternatives

for productive landscapes to negotiate between forested or agricultural use

and cleared urbanized land.

Walker, Robert, and Alfredo Kingo
Oyama Homma. 1996. "Land Use

and Land Cover Dynamics in the
Brazilian Amazon: An Overview.

Ecological Economics, Land Use
Dynamics in the Brazilian Amazon,

18 (1): 67-80. doi:10.1016/0921-
8009(96)00033-x.
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DEVELOPMENT

Urban Frontier
4%

+92

+ 86.7

Fruit Tree Field

+134.3

FINAL DIAGRAM LAND USE
TURNOVER DYNAMICS

Historic process of domesticated
landscpes in the Brazillian Amazon,
and current shifts to urbanized lands
and potential productive alternatives
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MATRIX AND DESIGN TOOLS

In order to establish a new hybrid periphery growth model at the frontier

which incorporates natural and built space, the project explores ecological,

agrarian, and urban tools and proposes strategies of addition and subtraction,

sharing and exchange in order to: connect and link disarticulated forest

fragments; contain and guide development; and provide alternative hybrid

and collective models for new Productive Landscapes.

In doing so, the project examines the dynamics and interplay between two

entities, nature and development, in order to create strategies for a collective

zone that capitalizes on the dynamic quality of the Amazonian frontier.
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BUFFER TYPES

Tradmional Us
Forest Buffet

BUFFER TYPES
Buffer zoning is not a new concept, but until 10-20 years ago the buffer

principle was only applied in order to protect conservation areas from human

disturbances. Currently, buffer zones are also utilized as a tool to address

the socioeconomic needs in addition to minimizing human impact on

conservation areas.*

SOCIAL BJFFER ZONE
The Physical Buffer:

When necessary, physical boundaries and barriers are used to protect

conservation areas. The best physical barriers are natural features such as rivers,

topography. Artificial barriers include walls, canals, other infrastructure. They

serve to prevent animals from either leaving the are, or people from entering

the are. In the proposal, physical barriers are used to contain and guide

development to certain areas.

ECONOMIC bUFFER ZONE

The Economic Buffer Zone

Ibis buffer zone has a production function, in this case economic development

is the priority.

PHYSICAL BOUNDARY

136 Larisa Ovalles

The Social Buffer Zone

Social buffer zone approach uses the cultural and social uses of the population

to form a barrier, control and monitoring system between a conservation area,

and its surroundings. This buffer will be implemented as part of the contain

strategy to created a mediating buffer framework which houses collective and

shared social services.

* Ebregt, Arthur. 2000. Buffer Zones
and Their Management: Policy
and Best Practices for Terrestrial
Ecosystems in Developing Countries.
National Reference Centre for Nature
Management.



ECOLOGICAL

PROTFCTED AREAS

Canseevation Units
Federal
State
Munscspa

THE HISTORICAL ECOLOGIST PERSPECTIVE

Following historical ecologist perspective, who argue that disturbance caused

by human activities is a key factor in shaping biodiversity and environmental

health, the proposal takes tools and practices of domesticated landscapes that

transform the environment into productive landscapes.

From burning, farming, mounds, raised fields, forest management, forest

islands, agroforestry. Failure of fencing off and excluding people, the need for

strategies that embrace the coexistence of nature and humans. *

ECOLOGICAL, CORRIDORS

CORRIDCIR STEPPING

ir wdlah Ms' patChSU

DOMESTICATED LANDSCAPES

FORESTRY

ARTIFICIAL FOREST ISLANDS

ING DITCH

RAISED FIELDS / MOUNDS

-I

VFISHERIES

UIJSEWAYS/CANALS

* Enckson. Clark L. 2008.
"Amazonia: The Historical Ecology
of a Domesticated Landscape." In

The Handbook of South American
Archaeology, edited by Helaine
Silverman and William H. Isbell,

157-83. Springer New York. http://
link.springer.com/
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STRATEGIES FOR A NEW FRONTIER DEVELOPMENT MODEL

The thesis proposes strategies of addition and subtraction, sharing and

exehange i, order to: eonncct and link disartiettlated fitrest f agmcezcoti

and guide development; and provide alternative hybrid and collective models

for new Productive Landscapes.

II. The Connect proposal gives remaining natural forest fragments

priority in the effort to link them through two main strategies: a. An exchange/

swap strategy which aims is to concentrate deforestation and development

along main roads, which will then allow for secondary growth succession in

order to reconnect forest fragments. B. a Interplay strategy which targets new

development in the region and proposes a interdependency model which will

tie new development and reforestation processes.

II. The Contain strategy, proposes The 'Mediator' is the design

intervention which takes the form of a new organizing structure within 1km

buffer of the road. This connecting open space framework serves as a social and

physical buffer to guide development and accommodate the growing denser

development, while also hosting a series of collective and social services. An

agricultural market, recreation and open spaces, pubilc buildings, agricultural

cooperative centers and an agricultural housing cooperative model.

III. Add: The Hybrid productive zone, mainly located on the other side

of the mediating buffer framework from the 'contain' strategy, capitalizes

on the hybrid, dynamic and disarticulated landscape to drive the economic

and productive zone, and proposes a shift to agroforestry as an effective

strategy linking environmental opportunities with economic realities. Within

this negotiation area, the objective is to encourage the best use of already

deforested areas, considering technological innovation and alternative

hybrid production systems, such as pasture management, agroforestry, crop-

livestock-forest integration
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CONNECT
The only remaining forest fragments larger than 1000 hectares are mainly

located near the Black River. These fragments still have a value for conservation

and should be turned into officially protected areas by the government. The

proposal gives these fragments priority in the effort to link them through two

main strategies:

1. The Exchange/swap strategy, which aims to concentrate deforestation and

development along main roads, which will then allow for secondary growth

succession to reconnect forest fragments.

2. The second strategy targets new development in the region and proposes

a interdependency model which will tie new development and reforestation

processes through an interplay strategy

Patterns of forest cover loss and gain hint at potential areas for linking

and application of exchange and swap strategies of land for relocation or

consolidation to reduce collective risk.

These strategies are executed by some of the previous matrix tools accordingly,

in order to create ecological corridor which follow the minimum width of

300m for species to cross.

4,-

01
Interplay Strategy - New development

is tied to reforestation process
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EXCHANGE / SWAP STRATEGY
Aims to conwntate defcrestation
and deveiopment alorg railn rracj
which will then allow for secondary
growth succession to reconnect
forest fragments.

< OSI

0g

"A

fragmented /randorm dispersed
deforestation and development
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V
'~ 1' Aggregation through Land Swap/Ex-

change Strategy to give way to ecologi-
cal corridors, and conservation
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DEVELOPMENT =
REFORESTATION STRATEGY

T his semi id $ itt y Targ ts n .
development in the region and
proposes a interdependency mo
which will tie new development a
reforestation processes through ni
interplay strategy
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ECOLOGICAL CROSSING STRUCTURE

These strategies are executed b
some of the previous matrix tool
accordingly, in order to create
ecological corridor which follow
minimum width of 300m for sOe
to cross.
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LAND SWAP/EX

ORRIDOR- MOSAIC

I

CHANGE STRATEGY
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ECOLOGICAL CROSSING STRUCTURE
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Connect
An ecological crossing structure will
beused to connect forest fragments

across road networks.
300m min width
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Connect Strategy
L j Fr eit Fr agments through

exchange and swap

'4

Connect Strategy
Ecclog cal corridors through

agrcultural landscapes
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CONTAIN
Given the region's unavoidable economic and population growth, this strategy

aims to negotiate and guide development to prevent uncontrolled growth and

prevent further disarticulated landscape through deforestation.

Studies have concluded that about 95% of deforestation happens within a

Ikm-2km zone of intervention adjacent to roads.*

On site observations showed that most of these changes are manifested along

the main corridor connecting the Ponte Rio Negro bridge entrance and the

city center of Iranduba.

The mediator' is the proposed design intervention which takes the form of

a new organizing structure following geographic conditions. This social and

physical buffer will accommodate the growing denser development towards

the road, while also hosting a series of collective and social services. An

agricultural market, recreation and open spaces, public buildings, agricultural

cooperative centers and an agricultural housing cooperative model.

This urban buffer creates a series of hard and softer edges, physical natural

boundaries according to its context.

The new urban buffer framework follows the structure, not of a road

infrastructure, but of a forested, green public space serving mainly as a

social buffer to prevent continuous deforestation in certain areas and allow

forest succession in others. These processes grow and change through time

simultaneously, benefitting from the dynamic qualities of the context.

*Barber, Christopher P, Mark A.
Cochrane, Carlos M. Souza Jr., and
William F. Laurance. 2014. "Roads,

Deforestation, and the Mitigating
Effect of Protected Areas in the

Amazon." Biological Conservation
177 (September): 203-9.

doi:10.101 6/.biocon.201 4.07.004.
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Concentration of Urban
Development

Along existing road infrastructure
connecting city center
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Contain Framework and
Collective Zone
The Mediator, acts to both
guide development and create
programmatic spaces for shared and
collective uses, providing necessary
social services.

IX

V

Growth Processes I
Simultaneous growth between
urban development and productive
landscape, contributing to secondary
growth succession
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Water Reclamation ~I
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These two transects show the implementation of the economic buffer as a

shared collective agricultural cooperative and the adjacent multipurpose

agricultural plots. These productive landscapes themselves serve as a another

buffer zone. The main shared, collective, social services fall within the

proposed 'mediator' framework.

Larisa Ovalles



Cooperative C

Cooperaive Housmg

Agricultural Hub Center

SHARED HOUSING AND PLOTS

Agriculture Cooperative
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Hard Physical Boundary
Building wall typology
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Social Buffer Boundary
Public Market and Recreation strip
typology
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Natural Feature Buffer Boundary
Reclaiming and existing water stream
strategy
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/
ADD: Productive Landscapes

The hybrid productive zone, mainly located on the other side of the mediating

buffer framework from the 'contain' strategy capitalizes on the hybrid,

dynamic and disarticulated landscape to drive the economic and productive

zone.

Within this negotiation area, the objective is to encourage the best use of

already deforested areas, considering technological innovation and alternative

hybrid production systems, such as pasture management, agroforestry, crop-

livestock-forest integration,

My main focus being on the shift to agroforestry an effective strategy linking

environmental opportunities with economic realities, while enhancing the

livelihoods of those in the region. An increase in units dedicated to complex

agroforestry and managed secondary forest systems.

f
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70 o efo ed ae
7Xme carbon storage

17 nonn.

+54 G 4FET

A GROFORESTRY
Cattle

20 ACRES

Productive Landscapes
Agroforestry systems compared to
land use for cattle grazing pastures.
Proposed agroforestry hybrid zone
will have overall economic and
environmental benefits

Larisa Ovalles

Productive
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/ Productive Landscapes
F al and morphological catalog of

agroforestry and hybrid agricultural
landscapes: Windbreak and shelter

belts can provide overarching
organizational framework for new

settlement typologies instead of
following road insfrastructure, leftover

from the~ nrininal INCRA mode4

+134.3
+41.4 4

+134.3

+134.3

Palm Oil Plan tbn

APS agrolorestrY system

i Fruit Tree Fheld

Windbreaks
Shelter Belts

Silvopasture
Combines timber, livestock- trees
provide longer-term returns, livestock
generate annual income.

Staging Frontier Dynamics 195

4
44

4% HYBRID I-

Home gardens
Various species grown in
dense and random arramgements
also supporting animals
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Natural Forest Succession/
Ecological Regrowth Timeline

7-

<7

YEAR 1 YEAR 5 YEAR 10

Ow

ANNUAL WEEDS PERENNIALS SHUBS
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Agroforestry System Timeline

40-

20-

I0-

UNSHADED MONOCULTURE

UNSHADED

SHADED MONOCULTURE COMMERCIAL POLYCULTURE TRAI31TIONAL POLYCULTIRE RUSTiC
"COFFEE GARDEN"

SHADED GROWING SYSTEMS
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Contain

CONTAIN STRATEGY
By guia ng developnent tn a certain
direction, secondary growth and
reforestation processes can begin to
link ecological corridors

*-

A&

A ~~ r4L .LA

4Q04

'A0

Natural Forest Succession/
Ecological Regrowth Timeline
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