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CONTEXT: REGIONAL
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CONTEXT: REGIONAL
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CONTEXT: REGIONAL
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CONTEXT: REGIONAL
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CONTEXT: LOCAL
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Jaguaribe river

Until 2001

CONTEXT: LOCAL
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Jaguaribe river

Until 2001
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2012-2019 MANDACARÚ PROJECT
(Irrigated farming)

CONTEXT: LOCAL
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CONTEXT: LOCAL
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The current water system is 
unsustainable

Privileges economic development
Undemocratic water supply

Loss of productive autonomy

Inefficient to droughts

PROBLEM
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The water system can be improved 
by holding wetness in the 

landscape

Productive autonomy

HYPOTHESIS
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How to improve the water management 

in Jaguaribara, considering the relationship 

between inhabitants and landscape?

RESEARCH QUESTION
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MAPPING WETNESS
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N20 km

0 km

MAPPING WETNESS
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ermeability)

Sand (++ permeability)

(2.5x rainfall)

River mouth
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Average flow 1-3 m³/h

Average flow 3-10 m³/h

Fissural aquifers (60m)

Porous aquifers (7.5m)

MAPPING WETNESS
Water cycle
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MAPPING WETNESS
Seizing the wetness
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MANDACARÚ

MICRO (WATER)STORIES
Irrigated farming community (Mandacarú)

Surface flow
Underground flow

Sprinkled in the air

Large pumping station
€ 2,500/month

Small pumping station
€ 1,000/month
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URBAN

CENTRE

MICRO (WATER)STORIES
House water (urban centre)

HARVESTING, STORING... PURIFYING
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URBAN

CENTRE

MICRO (WATER)STORIES
Wetness everywhere (urban centre)



29 / 97

M Veras Morais | WATERING THE SEMIARID: Designing a Wetness Retention Landscape in Jaguaribara, Brazil | MSc Landscape Architecture - P5

DESIGN STRATEGIES
Principles
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DESIGN STRATEGIES
Principles
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DESIGN STRATEGIES: 
LOCAL SCALE

Dense Caatinga vegetation

Keyline agroforestry (fruit trees + swales + natural 
succession)

Temporary lakes

Caatinga reforestation (swales + natural succession)

Open caatinga rangeland
(underground dam system)

Fish farming and hydroponic vegetables (aquaponics) 
+ salt grass cultivation (keyline)

Green water channel
(Eixão das águas)

Urban wadi system

Access roads

Keyline cultivation (swales + fruits and vegetables - 
short and long cycles)
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Current street profile = 30 m

URBAN WADI SYSTEM
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URBAN WADI SYSTEM

0 1,5 3 m

Wadi = 12 m7.51.51.0 1.52.5 2.51.5
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URBAN WADI SYSTEM

N

0 100 200 m
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Infiltration wadi

Collector wadi

URBAN WADI SYSTEM
Rainy season
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URBAN WADI SYSTEM
Rainy season

Wadi street
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(drinking water)

Rainwater harvesting square

Surface runoff

Underground route

Wetness that infiltrates the soil
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URBAN WADI SYSTEM
Street wadi



42 / 97

M Veras Morais | WATERING THE SEMIARID: Designing a Wetness Retention Landscape in Jaguaribara, Brazil | MSc Landscape Architecture - P5

URBAN WADI SYSTEM
Street wadi - Rainy season

Licania rigida

Evergreen, 15-20m
Flowering: June-October
Fruits: January-February

Anadenanthera colubrina

Deciduous, 12-15m
Flowering: September-November

Fruits: July-August

Licania tomentosa

Evergreen, 6-15m
Flowering: June- August
Fruits: January-March

Cordia oncocalyx

Deciduous, 5-8m
Flowering: January-March

Fruits: July-August

Permeable 
concrete, 
painting

Wooden 
deck

“Cariri”

Cereus 
jamacaru

Neoglaziovia
 variegata

Pilosocereus 
gounellei

Bromelia 
laciniosa

Micranthocereus 
sp.

Encholiriumspectabile 
Mart. exSchult. f

Cobblestone
paving

Bromeliaceae Cactaceae

Malvaceae

Portulacaceae 

Poaceae
Richardia 

scabra

Therophytes



43 / 97

M Veras Morais | WATERING THE SEMIARID: Designing a Wetness Retention Landscape in Jaguaribara, Brazil | MSc Landscape Architecture - P5

URBAN WADI SYSTEM
Street wadi

Licania rigida

Evergreen, 15-20m
Flowering: June-October
Fruits: January-February

Anadenanthera colubrina

Deciduous, 12-15m
Flowering: September-November

Fruits: July-August

Licania tomentosa

Evergreen, 6-15m
Flowering: June- August
Fruits: January-March

Cordia oncocalyx

Deciduous, 5-8m
Flowering: January-March

Fruits: July-August

Permeable 
concrete, 
painting

Wooden 
deck

“Cariri”

Cereus 
jamacaru

Neoglaziovia
 variegata

Pilosocereus 
gounellei

Bromelia 
laciniosa

Micranthocereus 
sp.

Encholiriumspectabile 
Mart. exSchult. f

Cobblestone
paving

Bromeliaceae Cactaceae

Malvaceae

Portulacaceae 

Poaceae
Richardia 

scabra

Therophytes



44 / 97

M Veras Morais | WATERING THE SEMIARID: Designing a Wetness Retention Landscape in Jaguaribara, Brazil | MSc Landscape Architecture - P5

URBAN WADI SYSTEM
Street wadi - dry season
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URBAN WADI SYSTEM
Rainwater harvesting square
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URBAN WADI SYSTEM
Rainwater harvesting square - rainy season
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URBAN WADI SYSTEM
Rainwater harvesting square - dry season
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URBAN WADI SYSTEM
Rainwater harvesting square
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URBAN WADI SYSTEM
Underground water pumping square
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URBAN WADI SYSTEM
Underground water pumping square  - rainy season
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URBAN WADI SYSTEM
Underground water pumping square - dry season
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KEYLINE CULTIVATION
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KEYLINE CULTIVATION
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UNDERGROUND DAM RANGELAND
Spillway - Rainy season
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UNDERGROUND DAM RANGELAND
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UNDERGROUND DAM RANGELAND
Well - Rainy season
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UNDERGROUND WATER AQUAPONICS
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DESIGN STRATEGIES: LOCAL SCALE
Flows - Rainy season
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DESIGN STRATEGIES: LOCAL SCALE
Flows - Dry season
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DESIGN STRATEGIES: REGIONAL SCALE
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FINAL CONSIDERATIONS
System overview (dry season)
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FINAL CONSIDERATIONS
From the current situation...
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Wetness retention + productive automony
Caatinga biome + economic development + local culture =

Sustainable development

FINAL CONSIDERATIONS
... To a wetness retention landscape!
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Thank you.
Obrigada.


