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I N F R A S T R U C T U R A L  L A N D S C A P E 
A N D  E C O S Y S T E M  R E G E N E R A T I O N

S A N T A  Q U I T É R I A - C E

The Caatinga is the only biome to occur exclusi-
vely in Brazil and it reveals, as almost no other, 
how much human life is defined by its environ-
ment. Currently, deforestation has compromi-
sed up to 50% of Caatinga’s territory and the 
Sertanejo people face a reality in which hunger 
abound and opportunities are lacking. They figu-
re as the poorest group of brazilian population, 
which suggests there’s much room for impro-
vement in terms of sustainable economic deve-
lopment planning in this semi-arid environment.
Facing Caatinga’s desertification process and 
the current appeal for clean energy, this work is 
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based on “Landscape Infrastructure” principles 
and intends to act within the sociotechnical sco-
pe in a thoughtful, meticulous and efficient way. 
The project reflects upon the concepts of identi-
ty, territory and resistance and investigates the 
design of a versatile nature-based infrastruc-
ture capable of attending both landscape and 
socio-economic demands. 
By capturing solar power, the proposed devices 
provide the rural territory of Santa Quitéria (Cea-
rá, Brazil) with irrigation, initializing and allowing 
a cycle that will culminate in full ecological lands-
cape reconstruction and potentialization, confi-

guring proper living conditions for its population. 
With the potential to reestablish a productive 
ecological landscape, resulting in a scenario 
shift from seasonal to all year round cultivation, 
where the regeneration of the natural environ-
ment reestablishes a fertile territory, thus im-
proving the lives of Caatinga inhabitants. 
The aim here is to mitigate the effects of climate 
change and ensure sustainable socio-economic 
development, restoring the deforested areas 
and simultaneously preserving the local culture 
and identity.

The parameters for the accordance of the 
acquired data were based on the production 
of the diagnosis by the ABC system, developed 
by J. Ahern - abiotic, biotic and cultural. This 
system enabled the gathering of/us to gather 
an unprecedented body of research on Santa 
Quiteria’s “ABC”, which served as the basis and 
guide for the project’s responses, becoming 
the main source for the project’s viability. 

The project methodology was divided into three 
stages:
- OFF SITE: before the field visit, developed 
virtually, using satellite images, EIA / RIMA, 
published articles;
- ON SITE: the most important stage - visiting 
the site (summer and winter), researching
on site, visiting research-related institutions,
collecting native species, seeing the project’s

main subjects (such as the Edson Queiroz 
reservoir and the houses of the hinterland of 
Santa Quiteria), getting to know the daily life 
of the residents, recording the region with a 
drone to understand the phenomena of the local 
landscape, etc.;
- AFTER: Understanding the concrete and virtual
realities unfolding, making data compatible,
defining cutouts, drawing preliminary studies,
giving a resolution to the project, etc.

CAATINGA

The unique biome exclusive to 
Brazil, and the most fragile one 

+ 50% deforested
Area: 850,000 km²
11% of national territory

Source: EMBRAPA

Main pipes

Record for every 
two families
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Division by familyCOMMUNAL LANDS

SUBDIVISION BY SETTLEMENT
220ha/18 families -  12ha/family
10 scraps of 220ha = 18 Families 
(1 with 8 families of 96ha)

Hills and not inhabited = 1,000ha 
Identification of area to preserve

Preservation Area
1.000 hectares

Implanted station
every 220 hectares
(18 families / station)

Following Hectares:
Natural propagation

Acceleration of the process

1.Demand - Juá Settlement: 170 FAMILIES 

2.Division - Maximum size Family Farm
220ha = COLLECTIVE CLIPPING

3.Average size of properties in the 
Northeast of Brazil 

12ha = FAMILY CLIPPING

Identification of the context
Degradaded Area

Identification of the context
Area with existing trees

Control 
biodiversity

Farmer 
Instruction

PHASE 1 - YEAR 1 - Winter (1st semester)

Farmer’s Instruction
Direct communication with the farmer, the 
land manager, is very important in the project, 
since 5% of the project corresponds to 
the implementation, while 95% goes to the 
maintenance - carried out by the farmer. 
Therefore, the first step toward the introduction 
of the agroforestry system is the instruction of 
the farmer.

Objective: To understand local demand and 
physical-geographic context for implementation.
Strategy: Adequate land partition/distribution 
according to local family agricultural dimension 
needs. 

Total in the cut: 
12,530 km² 

DEGRADED AREAS

Level contours 
every 10m 

Perennial Rivers
Intermittent Rivers

Weir: 1,765 km²

HYDROGRAPHY 
AND TOPOGRAPHY

Tubular Well:
In Use

Disabled
Not Installed

Abandoned
From the Municipality

WELLS

IMPLEMENTATION STRATEGY

Acaraú Hydrographic 
Basin

Municipality of 
Santa Quitéria

State of Ceará
Fortaleza

Edson Queiroz 
Reservoir (Serrote)

Communal Lands

Preservation Area

set of agricultural units 
installed by INCRA

Edson Queiroz Reservoir 
(Serrote)

COMMUNAL LANDS

Preservation Area

JUÁ SETTLEMENT

land provided by the 
government for settlers’ use 

SOIL TYPES

Regossolos

Hydromorphic 
Planosols

Luvissolos Crômicos 
/ Bruno Non-Calcium

PHASE 1

Objective: Incorporating water management 
into culturally established activities.
Strategy: Distribution of infrastructure 
according to water needs per hectare.

Capacity/station: 30 families 
Integral supply of Juá 
(18 families/area with 
station) 

The use of solar energy is motivated by more than 
just the need to deal with the consequences of 
water shortage and/or lack of management: it is 
necessary to ensure its prospection and supply 
in a viable way, understanding the potential of this 
resource and its region.
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Solar concentrator
From 18 to 20 modules of thermal plates (every 
220 hectares) to generate electricity. An Aqua4 ™ 
module generates 65,000 liters of fresh water 
per day (70 acre-feet per year)

The project uses (requires) half of the locals’ well flow, 
0.85m³/hour, and consumes the water for irrigation 
discontinuously, in fewer hours, in order to guarantee 
the water reservation. Irrigation is needed only in the 
second semester - dry season - or as saving for the 
first semester.

Underground and pluvial 
water storage (Capacity: 
1,560 thousand liters)
(Conventional: flushing cistern (Conventional: flushing cistern 
(200m²), 52,000 liters/house)

Solar power 
capture

40 meters

150 meters

Desalination of 
water

PHASE 2 - YEAR 1 - Winter (1st semester)

Station Insertion 

Capturing water rainwater from the ground is fa-
cilitated by a concrete foundation that works as a 
flushing cistern. Solar energy is captured and con-
verted into electricity, which is used to collect the 
water from the water table and transfer it.  After 
the harvest, the water is treated. The water is then 

IRRIGATION INFRASTRUCTURE

Treated water 
reservoir

sent to the areas to be irrigated by drip.
The remaining brine is concentrated into solid by-
-products for resale. Automation and remote mo-
nitoring equipment allow for low operating costs, in 
addition to being capable of adapting to scale varia-
tions due to their modular appearances.

As the project prospects, it’s expected that water 
and energy production exceed what is required, as 
the ecosystem regenerates and becomes self-su-
fficient. Other purposes for the infrastructure im-
planted in the project may emerge in time.

PHASE 2

Objective: To guarantee the cyclical flows of 
ecosystems, by the regeneration potential  of 
the agroforestry system.

Strategy: Re-education in the management 
of soil and species through categorization 
according to context.

Surface drip irrigation 
for ease of removal

Deep root system: 
nutrient recycling and 
water absorption from 
deep layers

summer

winter

Flowering
1 to 5 years old
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Proximity to future 
substitution

Preservation Area

CATEGORY 2 - CATEGORY 3 - CATEGORY 4 - 

Pioneer 
Species

Pioneer 
Species

Native 
Species

Native 
Species

Pioneer Species

CATEGORY 1- SHRUBBY SMALL MIDSIZE LARGE

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5
SHRUBBY SMALL MIDSIZE LARGE PRESERVATION AREA

preservation borders

GREATER DIMENSIONS
MORE DENSITY

MORE SHADE
LESS MAINTENANCE

LESS IRRIGATION

LOWER DIMENSIONS
LESS DENSITY
LESS SHADE
MORE MAINTENANCE
MORE IRRIGATION

production borders

substitutionsubstitution

The implantation of the native species survey 
is done according size. The phenology of each 
native species was made compatible, to support 
the species’ distribution in the local landscape, 
through the attribution of categories. The 
variation occurs according to the proximity of 
the defined borders.
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PHASE 3(A) - YEAR 2 - Winter (1st semester)PHASE 3(A) - YEAR 1 - Summer (2nd semester)

Introducing Pioneer Species Introducing Native Species

Many responses to the coexistence in the semi-
-arid are in the native vegetation, which survi-
ves the periods of drought and develops in this 
condition, confirming itself as the appropriate 
choice of “investment” for the restoration of the 
biome in a sustainable way.

The introduction of an exotic species is 
necessary for the strengthening of the soil, 
ensuring success in the later introduction of 
species native to Caatinga’s. Gliricidia (Gliricidia 
sepium) is a legume tree  easy to establish and 
cultivate; and is perennial, which entails lower 
production costs.

AGROFORESTRY SYSTEM

PHASE 3 (A)

With the capacity to culminate in the 
reconstitution of a productive landscape, the 
goal of the project is to, over time, help to 
mitigate the tensions associated with life in 
arid climates in a thoughtful, meticulous and 
effective way.

CATEGORY 1

CATEGORY 2

CATEGORY 3

CATEGORY 4

SHRUBBY

SMALL

MIDSIZE

LARGE

Covered soil 
water accumulation
stubble embedded in soil

Native species’ 
maintenance: 
Stimulus in the 
growth and 
production of 
biomass

Grazing of goats and sheep 
with soil maintenance 
fertilization function
Reduced Caatinga = 2.5 
goats/hectare, while current 
= 1 goat/2.5 ha)

LIFE CYCLE
MAINTENANCE

IRRIGATION

SLOW
LESS
LESS
SELF-SUFFICIENCY

preservation borders

FAST
MORE
MORE

DEPENDENCY

production borders

PHASE 3 (B) - YEAR 5 - Summer (2nd semester) PHASE 3 (B) - YEAR 6 - Winter (1st semester)PHASE 3 (B) - YEAR 5 - Winter (1st semester)

Pioneer Species Withdrawal Grazing and Maintenance Native Species Traditional Crops

Selected by the locals’ description of the traditional 
priorities for production, aiming at food security 
for the families and inclusion in the market. The 
production is based on nutritious crops, for the 
purpose of subsistence, and once those needs are 
met, any surplus is sold to the municipality.

Having fulfilled its function in the system, the 
pioneer species can be withdrawn. In addition to 
the preparation of the soil, it can be used at the 
moment of pruning, for biomass and forage; and 
later, as hedge or for construction.

The animals can be guided to the area in dry 
season, feeding on the stubble of the traditional 
crops. Livestock is guided to graze on lands that 
are located in categories one and two, where 
drip irrigation is underground, and maintenance 
of irrigation infrastructure is not necessary.

Greater addition 
of nutrients from 
the rain

More favorable 
microclimate

Greater 
deposition of 
roots

AGROFORESTRY SYSTEM

PHASE 3 (B)

PHASE 4 - YEAR 36 - Summer (2nd semester)

Objective: To generate an infrastructural field 
from infrastructural elements, in favor of a 
continuous flow.
Strategy: Association between “levers” systems 
that drive self-sufficient development.

Environmental Economic and Social

Continuous flow of groundwater and rivers 
in summer; consolidation of ecosystems: 
reconstituted fauna and flora, regenerating 
the Brazilian-exclusive biome; surplus of water 
and energy being able to revert to other uses; 
reeducation in conscious agricultural practices 
in reciprocal relations.

Nowadays, families work 2.5ha of land, and 
earn R$1,200.00 reais/month in sales to the 
community. With the implementation of the 
project, and the increase to 12ha for each 
family, the income would reach R$5,760 reais, 
and the surplus of crop production could lead to 
exports on a larger scale.

SUMMER - TODAY

SUMMER - AFTER 1 YEAR

SUMMER - AFTER 6 YEARS

SUMMER - AFTER 36 YEARS

The result of the project allows the tectonics of the 
landscape to be worked ending seasonal production in 
favor of a continuous flow, and through regeneration, 
generate a fertile territory, bettering the quality life 
of the inhabitants.

Continuous flow of 
groundwater and 
rivers in summer

Re-education in conscious 
and reciprocal agricultural 
practices

Surplus of water and 
energy being able to be 
reverted to other uses

Consolidation of ecosystems: 
reconstituted fauna and flora

Such circumstances make it possible for the 
inhabitants to stay in rural areas, avoiding forced 
exodus due to resource scarcity. This not only serves 
to preserve the local culture and identity, but also to 
enhance the Caatinga.

CONSOLIDATION OF THE SYSTEM

PHASE 4
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