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Abstract 
The Metaverse is a concept with related technologies that has been the subject of massive interest and investment in 
from industry giants such as Facebook (now Meta), Google and Microsoft. Emerging disruptive enabling technologies 
such as 5G, mixed reality, big data and IOT have made it possible to work and socialise in virtual world environments. 
The creation of a “virtual universe” that can be built, visualised, explored and navigated has significant potential for 
both the application of cartographic and GIS expertise to the metaverse and the use of the metaverse for supporting GIS 
“real-world” applications for GIS data visualisation and collaboration.  

COVID-19 has accelerated the use of digtal technologies in medicine and healthcare and, with global travel 
restrictions, has arguably had a positive impact on the environment. In the case of digital earth applications designed 
to raise awareness of environmental issues and build an understanding of global challenges such as pollution, 
environmental disasters such as earthquakes and flooding, the metaverse has already demonstrated  its potential value 
for data visualisation and collaboration. This paper explores metaverse GIS application in the past, present and future. 
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INTRODUCTION AND BACKGROUND 

 

Fig 1. Screenshots of Second Life Metaverse Applications circa 2007 

The Metaverse has attracted a good deal of publicity in recent months, not least because of Facebook’s decision to 
rebrand their core business as “META”[1] – an indication of the importance the Metaverse is likely to play in their 
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business development strategy. Their acquisition of the Virtual Reality (VR) Headset company Oculus in 2014 was an 
indication was, in retrospect, an early indication of their plans. 

Fig1. Shows a selection of screenshots from Linden Labs Second Life Virtual World which, in the author’s opinion, 
was the very first genuine Metaverse and, in terms of functionality, is probably still the most complete platform 
available today, based on the following Metaverse characteristics :- 

• An immersive 3D virtual environment which can be accessed and explored using digital communication 
technologies 

• A virtual world in which activities which mirror those in our physical world can be carried out including 
business and social events, trading, collaboration, visualisation and control of artefacts 

• A bridge between the Arts and Sciences 
These screenshots were taken between 2007 and 2010 and illustrate different types of Metaverse activities which both 
mirror and interact with “real-world” physical activities. 

When considering the relationship and relevance GIS has to the Metaverse, it may be useful to think of the Metaverse as 
a newly discovered planet which is already inhabited by different tribes in different continents, just as our own planet 
has different continental tribes with different cutures and ambitions. In the case of the Metaverse, the “tribes” relate to 
the different technology drivers which have been and are still shaping the future of the Metverse. 

 

Fig 2. Metaphorical “tribes” shaping the Metaverse 

METAVERSE TECHNOLOGY DRIVERS 

The Metaverse technology drivers which have evolved in the 21st century are:- 

1. Video Games Technologies 
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Video games technologies which use avatars within a virtual world environment actually pre-date Second Life. Early 
“first-person-shooter” games like Doom[2] were capable of running on desktop computers and these types of games have 
gained cult following, becoming ever more sophisticated, including functions which allow for designing and 
constructing digital artefacts (like Minecraft) and social interaction (like Fortnite)[3]. The technology platforms used to 
access these virtual worlds include desktop computers, games consoles and VR headsets, 

2. Desktop Virtual World Technologies 

Downloadable virtual world platforms like Second Life[4] connect to a network of remote servers to provide a massive 
network of “islands” and virtual properties which inhabitants (subscribers) can develop and carry out a wide range of 
activities which mirror real-world communities. Within Second Life, there are a host of examples of sites created to 
replicate real physical locations.  

3. Web 3.0 Technologies 

The demand for ever richer and more immersive experiences on the internet has led to the evolution of Web 3.0[5] 
technologies for internet browsers such as Google Chrome. These technologies provide low cost tools to build 
Metaverse style environments based not only on synthetic computer graphics but also on panoramic photos and videos 
shot in the real world using consumer cameras 

4. Virtual Reality Headset Technologies 

For many people, including Facebook Meta, the true Metaverse involves the use of a virtual reality headset like the 
Oculus range of products. The Metaverse which uses Meta’s Horizon Worlds[6] platform is designed to encourage 
creative developers to build portfolios of different virtual environments that can be used to mirror the range of human 
activities previously covered by Second Life but with a focus on social end business events. 

5. Non Fungible Token Technologies (NFTs)[7] 

A fairly recent development is the exploitation of digital assets as investments. Blockchain technologies have made it 
possible to validate ownership of digital artefacts. This has led to Metaverse applications which mirror the ownership of 
property in the real world. One of these new platforms, Earth2[8], has effectively created a virtual mirror image of earth 
and is essentially running a real estate business where people can buy land and eventually build their own virtual 
properties on sites which already exist in the real world. 

GIS AND THE METAVERSE 

There are two different approaches to understanding how the discipline of GIS relates to the Metaverse. 

1. GIS applied to the Metaverse 

 

Fig 3. The Earth 2 web site 
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The challenge when applying GIS to the Metaverse is the fact that, with the exception of Earth 2 shown in Fig 3, the 
Metaverse effectively has no geography or real spatial data other than what is visible on screen. Metaverse “locations” 
are not mapped in a way which gives a “birds eye” view because these locations are essential bits of data scettered 
amongst powerful computer servers all over the planet. The Metaverse overcomes the barriers of space and time with 
the ability to almost instantly teleport from one location to another and even to re-live past experiences and events. 
Earth 2 is based on mapping land parcels on planet earth with geolocation which matches the real world but the moral 
and ethical implications of buying and selling these virtual plots of land are questionable. 

The other challenge is that artefacts designed and built in the Metaverse need not be constrained by the laws of physics 
– if you can imagine it, you can build it. 

The one area where GIS has a strong potential for a variation of the Metaverse in the use of Augmented Reality, 
overlaying GIS data on real world environments using special glasses. 

2. The Metaverse applied to GIS 

 

Fig 4. Daden Datascape[9] ocean temperature demonstrator 

When it comes to applying Metaverse “tribes” to GIS, there are a multiplicity of potential applications. 

a) Environmental Data Visualisation 

Fig 4 is a screenshot taken over a decade ago illustrating a Metaverse virtual control room with GIS feeds from a variety 
of sources. Some of these sources are shown on the screens around the 360 degree environment whilst the globe and the 
map on the floor show ocean temperatures using near real time data. This demonstration application was developed 
using the Second Life Desktop virtual world and is just one of many potential applications. 

b)  Disaster Simulations using video games technologies 
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Fig 5 Floodsim video game for Birmingham City 

Fig 5 shows a screenshot example of a disaster simulation game called Floodsim[10] which was developed by a small 
creative company in London called Playgen. This simulation was one of a number of environmentally related video 
games that used Metaverse like techniques to simulate the impact of different types of scenarios. When combined with 
the video game elements in which players are required to make investment decisions on protection strategies, the 
Metaverse can support GIS in this very important area. 

c) Education and Collaboration 

 

Fig 6 Rooms3D Metaverse meeting space 
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Whilst COVID-19 has increased the use of webinar and virtual meeting technologies significantly, it has also opened up 
the potential of the Metaverse as a virtual education and collaboration space providing the equivalent experience of 
classrooms, meeting spaces and even full scale conferences where participants normally are represented by their avatar 
but in the example shown in Fig 6, it is now possible to incorporate desktop webcams used for Zoom and Teams to 
show live video of the participants. 

d) Culture and Heritage 

 

Fig 7 Panoramic 360 degree image shot in Sozopol at a cultural event 

Consumer 360 degree cameras are now able to capture panoramic photos and videos for use in the Metaverse. This 
provides an opportunity to capture and share real-word locations experiences which can be shared globally in ways 
which allow both on-demand access and guided tours. 

CONCLUSIONS 

Whilst the nature of the Metaverse does not really facilitate GIS practices, especially cartography, it does present many 
potential uses for GIS professionals to collaborate, simulate, engage and motivate and share their expertise in innovative 
new ways. The Metaverse is still embryonic and the technologies used in VR headsets today are a potential block to 
realising the full potential of the Metaverse. 

It is likely that the technologies used in both VR & AR glasses and headsets will develop significantly over the coming 
months and years so that the Metaverse becomes more of an ambient component of everyday life. 

The challenges of pandemics and climate change now and in the future are likely to further encourage further 
development of Metaverse applications and environments that could play an important role in the future of GIS. 
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