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Chapter 01:Concept Narrative




Fiji, like many small island nations, stands at the frontline of climate change. Not because of its role in causing it, but because of its vulnerability to its impacts. While the intensity and nature of climate-related calamities have changed over time, the tension on communities has remained constant. Yet, the people of this region have continued to adapt and thrive, a resilience that we recognize as a core strength and the foundation of our concept.

We started by recognizing the main issues. By analyzing the consequences we observed that different issues often led to similar outcomes. Based on these shared consequences, we developed four core principles connecting with different design strategies.



Key Issues	Consequence	Different Situations	Principles
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Fig: Framework 01






Our proposal tackles multiple problems through hybrid approaches that follow the principles of Rejuvenate, Coexist, Adapt, and Grow.

Inspired by the resilient spirit of Fiji’s coastal communities, we envision a climate-resilient community where adaptive living, layered protection, and coexistence with nature and other habitats are prioritized. Anchored in the principles of Nature-Based Solutions (NBS), we aim to create ecological balance while empowering local communities.







Principles	Masterplan Themes	Design Strategies
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Fig: Framework 02





















Our installation form is inspired by the hexagonal geometry found in nature, drawing from sources such as honeycombs, snowflakes. This shape is one of the most efficient and inherently stable forms found in nature and its modularity allows for the creation of an engaging space that invites exploration, interaction, and contemplation.
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Fig: Module Form Concept






As the islands are key tourist destinations, the design includes a waterfront promenade with walkways leading to an energy pavilion, featuring resting nooks, eco-habitat stands, and productive farming landscapes to engage visitors. Parts of the walkway use electromagnetic generators, allowing tourists to contribute to energy production, which powers streetlights for nighttime access.

At the policy level, guided diving tours are proposed to let tourists explore nama beds and coral reefs as a living museum, promoting conservation through ecotourism.The proposal promotes shared land uses and co-benefits by integrating community functions, ecological restoration, and tourism within the same landscape.
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Axonometric View






Phased Coastal Protection enhancing Biodiversity
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Phase 01	Phase 02	Phase 03






Phase 01: Living Breakwater

A dune-like oyster reef will be formed using biomimicry structures to support growth. This living layer will reduce wave energy and protect the coast.

Phase 0: Wetland

Over time, a wetland will form between the shore and the oyster dune. Seagrass and other native species in this zone will significantly reduce sea surges and enhance coastal resilience.

Phase 03: Mangrove

Once the wetland is established, a mangrove layer will be introduced to boost biodiversity. Mangroves trap sediment, gradually forming highlands that provide natural protection for the community.





Chapter 02:Technical Narrative



Oceans contribute ~86% of global evaporation. According to the Fiji Meteorological Service, coastal areas experience relative humidity around 90% at 6 a.m. and between 65% to 75% around noon.So the aim is to generate enough renewable energy from native resources, natural elements working with the vast surrounded landscape.

Our design uses sun, rain, and humid air as primary inputs, producing electricity and freshwater as outputs.






Solar Energy from Main Structure (260 MWh)

Flexible monocrystalline solar panels are used to generate power.

Each solar mini-grid is a triangular module with an area of 4.7 sqm.

Total solar panel area: 2,980 sqm.
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Fig: Solar Resource Map ; source:Global Solar Atlas





Annual electricity generation from the solar system is 260 MWh (minimum required: 75 kW solar mini-grid)






Rainwater Harvesting from Main Structure



The Water Authority of Fiji (WAF) aims to reduce average water usage to 180 liters per person per day through its Demand Management program. The daily total water demand has been calculated based on this goal, considering that island people are generally conscious about water usage.

Total roof area is 3,590 sqm

Annual harvested water 5,660,390 liters
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Fig: Annual rainfall YASAWA-I-RARA ; source: Fiji Meteorological Service








Number of days this water can serve: 5,660,390 ÷ 29,700 ≈ 180 days An underground reservoir is proposed to store the harvested rainwater.






Fog Catcher (Converts Moist Air to Freshwater)

Marou faces freshwater scarcity mainly during summer; however, excess heat in this season causes more ocean water to evaporate. Southeastern winds carry this humid air to the site, increasing the potential for fog water harvesting.
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Fig: Stretched out mesh over copper piping ; source: Water Sustainability and Fog Water. (n.d.)



Fog is captured using modules with 4.3 sqm mesh each.

A total of 120 pieces are attached to the main structure.

Freshwater generation from fog is calculated using:

Mesh area × LMC × Wind speed × Collector efficiency × 3.6




This setup produces approximately 6,000 liters of water daily



Enough to meet the community’s daily drinking water needs.





Chapter 03: Prototyping and Pilot Implementation Statement






Material

To work for the community we believe in working with community-driven innovation by using native and existing resources. So the material chosen is mostly from local. The use of local materials and construction techniques ensures the involvement of a large number of local people, and their active participation fosters a strong sense of ownership over the structure.

Goal: engage communities in the co-creation of their own resilient infrastructures.
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Fig: Bamboo, treated Hardwood, metal and 3d printed lightweight joints, stone cage for foundation




The primary materials used are locally sourced bamboo and native hardwoods, treated for durability following traditional Fijian methods. Stainless steel joints, cost-effective twine or vine fixings, and notched timber connections used to ensure flexibility and resilience during disasters.
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When stacked, they

use minimal space







Fig: The modularity of structure
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Fig: Axonometric view of structural module






Joineries of structure

Both the solar grid and fog catcher mesh are designed as a single modular unit that can be scaled up as needed. The module is easy to transport and can be joined with others to form a complete structure.
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Fig: Section of the throughout process of the installation





Chapter 04: Operations and Maintenance Statement











In terms of maintenance, locally familiar materials are used ensuring that community members are already accustomed to their upkeep.

The solar structure is designed in a hexagonal form, where each triangular solar grid is connected at a minimum of three points. This reduces the risk of damage during disasters.
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When hexagonal units are placed

side by side, they connect at a

minimum of three joints.

Easy to maintain during disasters.






Fig: Main structure stability





Chapter 05: Environmental Impact Assessment





Technological advancements can provide advanced infrastructure to solve any issue, but if these solutions don’t align with the local environment, landscape, and ecology they may offer only short-term benefits instead of lasting impact.


At every stage of the design process, we have incorporated Nature-Based Solutions (NBS), ensuring that this is not just a human-centric approach, but a design that supports the habitat of humans, nature, and other species alike.

From material selection to construction, we have considered how to minimize environmental impact at every stage. Emphasis has been given to materials that generate organic construction waste, which can later be converted to fuel through biogas systems. For disaster mitigation, instead of short-term technologies, we promote a phased, layered protection strategy that ensures carbon absorption and long-term resilience.


Finally, we believe that open spaces can offer far greater benefits if thoughtfully designed. Farming has even been suggested in shaded areas, based on careful study of plant characteristics
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SDG goals that we tried to achieve throughout

the design process.





References





https://www.holcimfoundation.org/projects/affordable-building-materials-from-recycled-agricultural-waste

http://www.xinhuanet.com/english/2018-07/14/c_137323989.htm#:~:text=Currently%2C%20the%20average%20water%20usage,liters%20p er%20person%20per%20day.

https://www.sciencedirect.com/science/article/abs/pii/S0169809502000947

https://www.sciencedirect.com/science/article/abs/pii/S0921344911001947#:~:text=The%20proposed%20mathematical%20formulation%20i s,Fog%20Potential%20Index%20dependent%20on

https://www.activesustainability.com/water/fog-catchers/#:~:text=The%20process%20is%20simple%20but,dense%20and%20the%20wind% 20strongest.

https://edition.cnn.com/2011/10/13/tech/innovation/pavegen-kinetic-pavements/index.html

https://ui.adsabs.harvard.edu/abs/2024EGUGA..2620860D/abstract
image1.jpeg
' Ecology |

Eco-EnergyScape

LAGI 2025 Fiji




image2.png




image3.png




image4.png




image5.png




image6.png




image7.png




image8.jpeg
@

&
N

»

%

® &

Rising Sea

Level

Prolonged

Reliance on
Imported Fuel

Coastal flooding, Rejuvenate
saltwater intrusion

Freshwater scarcity,

reduced agricultural - Adapt
production

Flash flood/inland © Coexist

flood, landslides

Electricity scarcity,
economic vulnerability




image9.jpeg
Rejuvenate

Coexist

Adapt

|
/K\ | /K

Grow

Regenerative Waterfront

Constructed Wetland

Layered Protection

Green-Blue Network

Productive Landscape

Shared Land Use

P

Eco-Energyscape Walk

Renewable Energy Pavilion|:===:-

)

Mangrove Layer

Oyster Layer Dune

Lagoon

Nama Cultivation

Edible Landscaping

Secondary Dune with Sediment
Eco Habitat

Pavilion as Shelter

Waterfront Promenade
Children Park & Cultural Space
Climate Sensitive Agriculture
Visitor Resting Space

Cultural Space

Kinetic pavements

Energy Generative Installation

Renewable Energy Pavilion




image10.jpeg




image11.jpeg




image12.jpeg
Formation of lagoon
+wetland





image13.jpeg
Long term average of daily/yearly sum, period 2007-2018
Daily sum: < 28 32 36 4.0 4.4
KWh/KWp
Yearly sum: < 1022 1168 1314 1461 1607




image14.png
TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Maximum Temp (C) 305 306 306 299 289 283 27.8 278 283 289 299 304 203
Mlnlmum Temp (T) 246 248 246 244 235 231 223 222 224 230 240 244 236
8 0 4 6.4

Ramfa" (mm) 235 240 276 209 85





image15.png
wers il VAL UAY/L
UV WAv;v
ALyl |\‘.|\“ l\} l\‘ l\‘

WA
ﬂ\ﬂﬂu|%“





image16.jpeg




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.jpeg




image24.png
b G




image25.jpeg
AFFORDABLE AND SUSTAINABLE CITIES
CLEAN ENERBY AND COMMUNTIES

naéﬁ

13 ool

O





