SYNERGISTIC GARDEN
01. CONCEPT NARRATIVE
The project is based on an integrated approach that combines architecture, landscape, and community, with a strong commitment to long-term sustainability. The main goal is to create a village that is self-sufficient in energy and water, capable of meeting the needs of the local population without compromising the integrity of the natural environment. Every design element is intended to optimize the use of local resources, minimize ecological impact, and promote a circular economy that actively involves the community. At the heart of the project is a balance between the daily needs of the population and the territory's natural resources, achieved through innovative, low-impact solutions that respect and enhance the landscape without altering it.

A fundamental principle is the use of local materials, easily available and low in energy cost, such as wood and stone. These helps reduce the ecological footprint and stimulate the local economy by reducing external transport and related environmental impacts. The project also includes planting native vegetation to preserve and enrich local biodiversity, fostering a deeper connection with the surrounding environment.

The design utilizes the natural slope of the land through terracing, each level hosting rainwater collection basins. This setup optimizes water resource management while a0llocating ample space for agriculture, creating a functional balance between nature and community life. The collected water is used for irrigating crops like cassava, taro, and tropical vegetables, as well as for drinking purposes.
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A central element is the vertical-axis wind-solar turbines installed within the water basins. These advanced technological devices have a refined, discreet design that allows them to blend seamlessly into the landscape, symbolically and visually interacting with the surrounding vegetation. They evoke the function of trees, offering a complementary and alternative role in the space.

This gives rise to the “Synergistic Garden”, a new landscape landmark where technology and nature coexist harmoniously. It represents a development model where innovation and environmental respect are intertwined to promote energy self-sufficiency, environmental resilience, and quality of life for the village of Marou.

Sustainable tourism is also a key aspect. The project allows visitors to explore a responsibly transformed natural environment. Pathways across the terraces and basins are designed to minimize landscape impact while raising awareness about sustainability and self-sufficiency. The project thus becomes both an example of ecological innovation and an educational opportunity.

In summary, the project not only addresses the daily challenges of the village but offers a complex vision of sustainability where technological innovation and environmental respect come together to build a prosperous, resilient future. 
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Planimetric view
of the project area

02. TECHNICAL NARRATIVE

RAINWATER HARVESTING SYSTEM:
The project integrates innovative technologies already in use for energy production and water management to ensure efficiency, sustainability, and self-sufficiency for the village. The combination of vertical-axis wind turbines and thin-film photovoltaic cells is ideal for coastal areas with frequent but moderate winds. The turbines, featuring two spiral blades rotating around a central axis, can generate energy even in light winds. If winds are too strong, an automatic shut-off system will stop the blades to prevent damage.

The water collection system will be integrated with existing mountain-to-plain channels, which will be restored and adapted to direct water into the new system. Seasonal rainfall will be collected in terraced basins, then purified through natural vegetation barriers and metal grates that filter out debris. The purified water is then piped underground to six cisterns (each 75 cubic meters, totaling 450,000 liters), where it undergoes final treatment before distribution.
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Diagram of the water collecting system: Collected rainwater is filtered and stored to support the local water supply network.
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Landscape section

RENEWABLE ENERGY PRODUCTION SYSTEM:
The turbine blades are equipped with thin photovoltaic cells that adhere to their surfaces without adding significant weight. These cells harness both direct sunlight and reflected light from nearby water, enhancing energy production even when the wind is weak. The photovoltaic components comply with the call requirements. This combined technology ensures continuous energy generation, reducing reliance on a single source and providing energy stability throughout the year.
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Diagram indicating 
the control panel location
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03. PROTOTYPING AND PILOT IMPLEMATION STATEMENT
The prototyping phase will follow a modular and participatory approach to ensure flexibility and responsiveness to local needs. Initially, a scaled-down prototype will be built on a selected section of the project site. This prototype will include key technological components such as rainwater collection and storage systems and vertical-axis wind turbines to test their effectiveness and operational sustainability.

Field tests will assess performance under real conditions, collecting data on key parameters like water storage capacity, energy output, structural stability, and overall system efficiency. The results will guide potential optimizations before full-scale implementation.

The pilot implementation will be gradually extended in sequential construction phases to ensure continuity of village life and minimize disruptions. Each phase will undergo technical and social monitoring to maintain quality and performance standards.

A central element is the direct involvement of the local community-residents, associations, and local representatives will contribute from the design phase, adapting the prototype to the environmental, cultural, and logistical specifics of the site. Training and capacity-building programs will be launched to enable the population to manage the systems independently.

The creation of local micro-teams will ensure a network of internal maintainers, fostering long-term technical and social sustainability.





04. OPERATION AND MAINTENANCE STATEMENT
The system is designed for autonomous and reliable operation with minimal maintenance needs. The selected technologies-vertical-axis wind turbines and photovoltaic modules are robust, efficient, and simple to manage. The turbines have smart sensors that enable automatic shutdown during severe weather for safety and longevity.

Routine maintenance will be handled by a local management committee trained during the project. This group will conduct regular checks on system operation, water quality, and energy yield. Maintenance will follow a structured cycle with accessible protocols, suitable even for non-specialists. An annual training and update program will keep community members competent in system management, reinforcing village autonomy and supporting a decentralized, participatory governance model.

During the initial post-implementation phase, external technical support will be available both on-site and remotely. Ultimately, the entire maintenance cycle is expected to be internalized for full operational self-sufficiency.

Digital tools for remote monitoring and predictive diagnostics will add another layer of security, ensuring service continuity and reducing long-term operational costs while maintaining high resilience and sustainability levels.
05. ENVIROMENTAL IMPACT ASSESSMENT
The Marou village project is characterized by a significantly reduced environmental impact, thanks to integrated technological and landscape solutions designed to protect ecosystems and ensure long-term environmental resilience.
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1. Soil and Geomorphological Stability: Terraces and water basins help stabilize soil and prevent erosion. These structures integrate with the site's natural morphology, improve water retention, support soil regeneration, and reduce runoff. Recovery and protection of exposed surfaces and native plantings further consolidate the soil and boost biodiversity.
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2. Low-Impact Energy Technologies: Vertical-axis wind turbines with photovoltaic-coated blades have minimal visual and noise impact. Unlike traditional turbines, they pose no threat to birdlife and blend into the landscape. Wind and solar integration ensure steady, distributed energy without invasive infrastructure.
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3. Water Resources: The water system maximizes rainwater recovery using existing channels. Multi-stage treatment natural filtration, debris separation, and final potabilization ensures water self-sufficiency, reduces underground resource exploitation, and supports a sustainable water cycle.
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4. Ecosystems and Biodiversity: The project carefully conserves natural habitats. Technologies are selected to minimize disturbance to wildlife. Plans include habitat restoration, native planting, and continuous ecosystem monitoring with corrective actions as needed.
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5. Socio-Environmental and Cultural Impact: Sustainable tourism with low-impact routes and educational activities enhances the village’s role as a replicable model of human-nature coexistence. Active community involvement strengthens territorial ties and promotes a circular, resilient local economy.



FINAL REFLECTIONS
The village of Marou represents much more than a set of technical solutions: it is a vision of the future that takes shape through respect for the landscape, mindful use of resources, and the strength of the community. A place where water, wind, and light become daily allies, and where technology blends discreetly into both life and nature. This project shows that self-sufficiency is not only possible, but can also be beautiful, shared, and regenerative. 
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Marou thus becomes a living symbol of the balance between humanity and the environment, a replicable model that inspires hope and responsibility. 
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