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The article explores the intersection of sustainability, cultural heritage, and
immersive design through the development of a temporary (pop-up) museum
installation in Al'Ula, Saudi Arabia. The project aims to revitalise the way
society interacts with the natural world and cultural heritage, in line with the
vision of the Royal Commission for Al'Ula (RCU) and UNESCO. The innovation
lies in the integration of advanced technologies, local sustainable materials
(such as 3D printed sand), and a modular design to create a temporary space
that promotes correct environmental awareness through sensorial interaction.
The archaeological area of Al'Ula is subject to increasing environmental
pressures due to rapid population growth and climate change, with
consequences for biodiversity and ecosystems.

Expected outcomes include a greater understanding of sustainability challenges
and an inspiration for collective action towards a more resilient future,
demonstrating how living heritage can inform sustainable development globally.
The installation, therefore, represents a concrete example of how the concept
of "Urban/Nomadic" can inspire new ways of interaction between society,
environment, and culture.
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Larticolo esplora l'intersezione tra sostenibilita, patrimonio culturale e design
immersivo attraverso lo sviluppo di un'installazione museale temporanea (pop-up)
ad Al'Ula, in Arabia Saudita. Il progetto si propone di rivitalizzare il modo in cui

la societa interagisce con il mondo naturale e il patrimonio culturale, in linea con
la visione della Royal Commission for Al'Ula (RCU) e dell'UNESCO. L'innovazione
risiede nell'integrazione di tecnologie avanzate, materiali sostenibili locali (come
la sabbia stampata in 3D) e il design modulare per creare uno spazio temporaneo
che promuova la corretta consapevolezza ambientale attraverso l'interazione
sensoriale. L'area archeologica di Al'Ula € soggetta a pressioni ambientali
crescenti dovute alla rapida crescita demografica e ai cambiamenti climatici, con
conseguenze sulla biodiversita e sugli ecosistemi.

| risultati attesi includono una maggiore comprensione delle sfide di sostenibilita
e un'ispirazione all'azione collettiva verso un futuro piu resiliente, dimostrando
come il patrimonio vivente possa informare lo sviluppo sostenibile a livello globale.
Linstallazione pertanto rappresenta un esempio concreto di come il concetto

di "Urbano/Nomade" possa ispirare nuove modalita di interazione tra societa,
ambiente e cultura.

01.

Hegra, also known as Mada'in Salih, is an archaeological marvel located in Al'Ula, Saudi
Arabia. Known as Saudi Arabia's first UNESCO World Heritage Site.

INTRODUCTION

The Al'Ula region, located in northwestern Saudi Arabia, is a site of significant landscape
and cultural value. Defined by its sandstone formations, fertile oases, and millennia-old
archaeological layers, it has historically served as a crossroads for the Nabataean, Dadanite,
and Lihyanite civilizations. The site of Hegra, listed as a UNESCO World Heritage Site,
exemplifies the area's archaeological importance®'.

However, Al'Ula is currently undergoing profound transformations and facing serious
environmental challenges. Since the 1990s, pressures from population growth, combined
with the impacts of climate change, have undermined the resilience of local ecosystems.
Issues such as pollution, deforestation, and desertification are contributing to the gradual
degradation of both the natural and cultural heritage.

In response, the Royal Commission for Al'Ula (RCU)?, in partnership with UNESCO®, has
launched a territorial enhancement strategy rooted in sustainability. The aim is to establish
Al'Ula as a global hub for heritage, cultural tourism, and responsible innovation. RCU's
approach is guided by an integrated vision that seeks to safeguard the region's cultural and
environmental identity through a strategy that balances local development, environmental
protection, and active community involvement.

The core objective of this research is to explore new forms of interaction between society,
cultural heritage, and the natural environment through the design of an interactive museum
installation. This installation is conceived as a tool to foster collective responsibility practices
oriented toward a sustainable future (Nocca, 2017).

RESEARCH METHODOLOGY 02.
The methodology unfolds along the "Urban/Nomadic" axis, interpreting the tension between Concept Design for the installation "Al'Ula Oasis of Tomorrow". Emphasis is placed on
conservation and innovation, between permanence and transformation, and between the local engaging the senses through multimedia, tactile experiences, and interactive features

L ' L. . . . like scent diffusion and immersive soundscapes that bring Al'Ula’s natural and cultural
and the global. In the initial phase, the investigation focused on the historical and geographical landscape to life.
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03.

Shading elements,
inspired by Islamic
geometric patterns,
balance thermal comfort
and natural light while
enriching the space with
cultural and aesthetic
depth.
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significance of Al'Ula, with particular attention to sustainability initiatives promoted by the RCU

and UNESCO. The analysis included the case study *The Majlis* by Caravan Earth, presented at the
2021 Venice Biennale, to assess the role of heritage as a catalyst for environmental awareness and
community empowerment (Caravan Earth, 2021).

The growing emphasis on inclusivity also encouraged the integration of multisensory strategies to
enhance the accessibility of museum content, particularly for audiences with sensory disabilities. This
involves an increasingly pervasive use of integrated technologies, intelligent systems, and “invisible"
interfaces designed to anticipate user needs (Schleuning, 2023). The project titled *Qasis of Tomorrow*
is deeply rooted in the cultural and environmental context of Al'Ula, from which it draws inspiration
both formally and materially. Its design criteria follow an integrated approach that combines natural
materials, adaptive construction practices, local iconographic references, and bioclimatic solutions.
For example, the use of circular forms evokes the presence of the region's stone circles®, reinterpreted
in a contemporary key through modular structures 3D printed with sand. The reference to vernacular
architecture is explicit, particularly in the choice of the 3D-printed Sand as the primary material:

a local resource that reduces the ecological footprint associated with material transport while
reestablishing a dialogue between technical innovation and building tradition.

paesaggio urbano | 1.2025 Giuseppe Amoruso | Marilyne Abi Saab

The project took as a reference the Sandwaves project, a sustainable installation 3D printed with sand
in Diryah, Saudi Arabia created by Precht and Mamou-Mani Architects. The perforated aesthetic of
the individual elements draws inspiration from the surrounding architecture, brise-soleils, and the
natural pattern of palm trees, producing dynamic variations in transparency throughout the pavilion®.
Another best practice is the TECLA project (an acronym for Technology and Clay) represents an
advanced experiment in sustainable construction through the use of 3D printing. The dwelling, built
entirely with local raw earth and natural materials, is conceived as a replicable model with low
environmental impact and a zero-kilometer supply chain. The prototype was built using the Crane
WASP printer, the first modular and multi-level machine capable of operating with synchronized arms
and software specifically designed to control movements and optimize the extrusion process.

The project for Al'Ula introduces specific materials such as Laminated Veneer Lumber (LVL) and Airtex
Magic Nature, selected for their durability, lightness, and climatic compatibility. The former comes
from certified forests, while the latter, with its translucency and resistance to weather conditions,
enhances the system's thermal performance.

A distinctive feature of the project is its spatial modularity. The sand-printed structures are designed

to be reconfigured and reused in different contexts across the region, contributing to the creation

of permanent community spaces, parks, or educational areas. In this way, the installation’s lifecycle
extends beyond the exhibition event, reinforcing a long-term vision of sustainability. The materials
themselves contribute to the architectural character in harmony with the natural environment. Priority

04.

Shading elements, inspired by Islamic geometric patterns, balance thermal comfort and
natural light while enriching the space with cultural and aesthetic depth.
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05.

Echoes of Al'Ula:

A Tactile Journey
Through Time. An
immersive experience
that combines vintage
imagery, interactive
mapping, and tactile
feedback to guide
visitors through the
historic streets of
Al'Ula, highlighting
the importance of its
preservation through

advanced technologies.
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is given to local and sustainable resources; sand, natural wood, and lightweight textile fibers are
employed. Openings are equipped with shading systems and decorative screens that filter natural light,
enhancing both passive cooling and the visual quality of the interior spaces. The conscious integration
of such patterns strengthens the connection between contemporary structures and the historical
identity of the territory, acting as a bridge between past and present. (Amoruso & Conte, 2022)

The presence of a majlis space emphasizes the social and communal function of the installation;
through the integration of immersive digital technologies, the project not only protects tangible and
intangible heritage but also fosters an inclusive and engaging experience for visitors. This approach
reflects a profound understanding of the dual imperatives of transmission and accessibility in the

paesaggio urbano | 1.2025 Giuseppe Amoruso | Marilyne Abi Saab

06.

The 3D-printed sand rings as artisanal display platforms are another inventive way to extend their use
beyond the "Oasis of Tomorrow" exhibition. These rings could be strategically placed throughout Al'Ula to
serve as open-air galleries, showcasing the local crafts and artwork.

contemporary management of cultural heritage. (Giordano, 2013)

The installation is organized around functional nuclei. The first area, the Introductory Well, welcomes
visitors with multimedia content that illustrates the initiatives of RCU and UNESCO. This element
serves as a narrative prologue and symbolically references the region's hydraulic tradition. The second
area, Al Majlis, echoes the function of a traditional communal gathering space, designed as a venue
for intercultural dialogue and artistic performance. At the core of the installation lies The Oasis,
which encompasses a series of highly technological educational experiences focused on biodiversity,
historical memory, and agricultural sustainability.

Several immersive sections deserve particular attention for their design sophistication. The “Flora-
Fauna Fusion" module leverages advanced interactive technologies and artificial intelligence to create
a dynamic learning environment that reflects ongoing efforts to preserve Al'Ula’s natural and cultural
heritage. The experience recreates the symbiotic relationship between flora and fauna in the Sharaan
Nature Reserve and offers engaging digital interactions. Echoes of Al'Ula presents the historical city
through visual and tactile media, animating archival images in response to visitors' bodily movement.
Oasis Vision integrates virtual reality with ambient sound to illustrate the ecological balance of local
agriculture. Finally, The Sky Escape invites visitors to experience the region's renowned night skies
through a unique interactive setting. Seated on a comfortable lounge beneath a dynamic projector,
visitors observe the vast celestial landscape above Al'Ula projected onto a surrounding dome, creating
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07.

The Oasis Vision station
uses virtual reality

to engage visitors in
discovering the role of
agriculture in Al'Ula's
sustainability, offering
an interactive, multi-
sensory experience
through digital plants,
natural sounds, and
immersive fact sheets.

08.

The Oasis of Tomorrow
project combines
technology and
tradition to transform
Al'Ula's heritage into an
experiential landscape,
where innovation
amplifies the educational
and emotional value of
the site.
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an evocative stargazing environment that blends astronomy, traditional music, and storytelling.
Architectural experimentation with the shell structure invites reflection on the climatic conditions of
the region, where shading elements featuring geometric patterns inspired by Islamic art are commonly
used. These function both as solar control devices and as symbolic elements. The simple geometries
and layout of internal pathways promote a passive microclimate, reducing the need for energy-
intensive climate control.

CONCLUSIONS

Al'Ula's strategic vision as a laboratory for cultural innovation is embodied in an exportable
model, capable of inspiring similar projects in contexts that share environmental vulnerability
and cultural richness.

The project emerges as the result of a critical reflection that merges analytical research

with a strong design orientation. The integration of immersive technologies, modular design,
prefabrication, and contextual cultural references gives rise to an installation that reinterprets
the role of the temporary museum as an agent of change. In an era marked by climate crises
and global transformations, this project aims to contribute to the discourse on exhibition

and curatorial practices, highlighting the potential of museum design that incorporates local
materials, interactive technologies, and reuse strategies.
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NOTES

01| About Al'Ula. Royal Commission for Al'Ula. https://www.rcu.gov.sa/en/about-rcu/about-alula
02| Al'Ula: Renaissance of an Oasis. UNESCO. https://www.unesco.org/en/alula

03| UNESCO World Heritage Centre Hegra archaeological site (Al-Hijr / Mada in Salih).
https://www.unesco.org/en/alula/multimedia/hegra

04| The Standing Stone Circles of Al'Ula, dating back approximately 7,500 years, represent
a compelling architectural enigma. Originally interpreted as ritual sites, they are now
recognized as permanent Neolithic habitations.

05| Sandwawes features a ribbon-like, undulating structure made from sand and furan
resin, a binder made from the cellulose of pine trees and corn kernels, serving as urban
furniture. Composed of 58 individually 3D-printed modules, it stands as the largest sand-
printed installation ever created.

06| Developed by Mario Cucinella Architects in collaboration with WASP (World's Advanced
Saving Project). Covering an area of approximately 60 m2, the construction required 200
hours of printing, the deposition of around 350 layers of 12 mm each, and the use of 60 m3
of natural materials, with an average energy consumption below 6 kW.
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