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Image Source: qantas.com

As we look into architecture, nature, and the 
world around us, we get an aesthetic 
pleasure from it, directly on observation, but 
there is a rhythm and a pattern between the 
phenomena of the built environment and of 
that of nature, which isn’t apparent to the 
common eye, but only to the eye of analysis. 

- Marios Messios, Architect

As we look into these things we get an 
aesthetic pleasure from them directly on 
observation. There is also  a rhythm and a 
pattern between the phenomena of 
nature which is not apparent to the eye, 
but only the eye of analysis; and it is these 
rhythms and patterns which we call 
physical laws. 

- Richard Feynman, Theoretical Physicist

https://www.qantas.com/travelinsider/en/experiences/culture/ancient-medieval-villages-towns-cities-time-stands-still.html
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Geospatial Data/ Definition/



Gerardus Mercator creates 
his famous 1569 map of the 
world where he describes 
the projection that is 
named after him.

The invention of a 
geographic coordinate 
system is generally 
credited to Eratosthenes 
of Cyrene in 200 B.C

200 BC 1569

ERATOSTHENIS

GERARDUS 
MERCATOR

The Canada Geographic 
Information System (CGIS), 
initiated in 1963 by the 
Agriculture Rehabilitation 
and Development Agency, 
was the first operational 
land resource GIS

1963

DR. ROGER
TOMLINSON

Geospatial Data/ Origin/ History/

Earth ProjectionCoordinate System Information



Origin/

GPS 
in 1978

Global Positioning System
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Geospatial Data/ GPS/



Origin/Geospatial Data/ Parameters/

Cassini
Equirectangular
Mercator

Earth Projection ˅

WGS84 (EPSG:4326)
NAD 1983

Coordinate System ˅

Valuation
Land Use
Place of Interest

Information ˅



Spatially Referenced 
Data

Attribute Tables
Tabular Format 

Geospatial Data/ Types/

Vector Data Raster Data

Polygons Lines Points Continuous 
Data

Discrete

ATTRIBUTES
Building ID Building 

Name
Building 
Type

Longitude Latitude

34342 H.R Labs Laboratory 83.545646 34.575876

34343 Flish School School 90.342344 33.670876

34344 Supri-Mar Supermarke
t

89.234535 32.570076

34345 Athenaeum Exhibition 
Hall

85.545646 35.175016

34346 Aristoman Private 
School

92.342344 34.287876

GIS 
Data Types

R
EC

O
R

D
S



Gathering and digitising Geospatial  Data

Geospatial Data/ Gathering/

Coordinate 
Geometry

Global 
Positioning 

Systems

GeocodingHeads up 
Digitising

Image 
Processing

Digitising 2D Data



Geospatial Data/ Where to find them/ Open-Data/



Use of Geospatial 
Data in other 
industries
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GIS

DESIGNS BY AUTHOR

Geospatial Data/ Industry/ Other/



Geospatial Data/ Industry/ Flights/
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South Europe

Source: flightradar24

http://flightradar24.com


Geospatial Data/ Industry/ Healthcare/
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Mainland China, China

Source: epirisk.net/

http://epirisk.net/


Geospatial Data/ Industry/ Population/

San Francisco, USA

Homeless/
Source: wjlevay.carto.com

http://wjlevay.carto.com


Chattanooga, Tennessee, USA

Geospatial Data/ Industry/ Waste Management/ Source: 
pwgis.chattanooga.gov

https://pwgis.chattanooga.gov/portal/apps/webappviewer/index.html?id=632e9ad9d1014ee185ed020760ad990e


Geospatial Data/ Industry/ Earthquakes/

South Europe

Healthcare/
Source: arcgis.com/PublicInformation/

https://www.arcgis.com/apps/PublicInformation/index.html?appid=de7c7b077c0144149fe5f9dd7857361d


Lands & Surveys 
GIS Portal
Data attached to each plot are given freely to 
anyone that can utilise them. 

➔ Environmental Layers

➔ Property Value (2013, 2018)

➔ Plot Boundaries

➔ Downloadable GIS layer

Geospatial Data/ Industry/ Land/

Source: 
pwgis.chattanooga.gov

https://pwgis.chattanooga.gov/portal/apps/webappviewer/index.html?id=632e9ad9d1014ee185ed020760ad990e


Geospatial Data/ Industry/ Land/

General Plot Information

District Larnaca

Municipality Kalavasos

Plot Registration 
Number

0/19234

Total Area 11063 sqm

Plot Valuation (2018) Eur 543,000.00

Plot Valuation (2013) Eur 604,300.00

Building Zone Z2

Building Permit Area 10%

Floors 2

Source: Lands & Surveys Department of Cyprus

Archeological
Land



Source: TEEGeospatial Data/ Industry/ One Click L.I.S/

https://web.tee.gr/tcg/
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Geospatial Data/ Industry/ Architecture, Construction, Engineering/

Use of Geospatial 
Data in Design
Construction
Operations.

Source: BIM 360

https://docs.b360.autodesk.com/
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Geospatial Data/ Industry/ Architecture, Construction, Engineering/

Visualise and 
understand the 
attributes of this 
Geospatial Data

Plot Layer: Cyprus Lands & 
Surveys Department Plot no. 
0/19234

Software: QGIS (Open)

Source: Lands & Surveys, Cyprus & QGIS

https://qgis.org/
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Geospatial Data/ Industry/ Architecture, Construction, Engineering/ Source: QGIS

https://qgis.org/
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Geospatial Data/ Industry/ Architecture, Construction, Engineering/
Source: studio.parametricos.com

https://studio.parametricos.com/


Geospatial Data/ Industry/ BIM + GIS



Geospatial Data/ Industry/ BIM + GIS/ IFC Site/



Studio | 
Cloud BIM+GIS
Powered by Parametricos

3D BIM Model 
provided by:

Project: NRB01 by XIV-Services
Andrea Zaimi, 3107 Limassol, Cyprus
Latitude : 34.688889 | Longitude : 33.066111

Geospatial Data/ Industry/ BIM + GIS
Source: studio.parametricos.com

https://studio.parametricos.com/


Studio | Cloud BIM+GIS

3D BIM Model 
provided by:

Geospatial Data/ Industry/ BIM + GIS
Source: studio.parametricos.com

https://studio.parametricos.com/


Geospatial Data/ Industry/ BIM + GIS

Rhino 3D Grasshopper

Heron by Esri (GIS Data)

Human UI (User Interface)

VisualARQ:
Flexible BIM Karamba 3D (Structural 

Simulations)

Kangaroo Physics 
(Interactive Simulations, 
Optimisations)

+ 13 more tools & plugins & 
custom code.



#1 Desertification
Cyprus



Parametric BIM 
3D design with 
Geospatial Data
➔ High Rainwater Gathering

➔ Desertification Levels

➔ Housing Needs

➔ Bioclimatic Zones

Source: Reverse Desertification

https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e


Source: Reverse Desertification

Overlapping GIS layers in Rhino to identify 
affected areas and narrow down location.

Optimising specific location finding with setting 
parameters. (Land use, Built Environment, 
Desertification)

https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e


Source: Reverse Desertification

https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e


Source: Reverse Desertification

https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e


Source: Reverse Desertification

https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e


#2 3D City



What the BIM am I doing?



Game Engines 
with IFC format 
interoperability.
There are solutions to visualise large 
geometric files with city scale projects such as 
game engines with IFC interoperability.

➔ Plehat (Unity)

➔ Unreal Engine

Geospatial Data/ Industry/ Architecture/ City Scale/
Source: Plehat

https://plehat.com/


Geospatial Data/ Industry/ Architecture/ Plehat/
Source: Plehat

https://plehat.com/


Geospatial Data/ Industry/ Architecture/ Plehat/
Source: Plehat

https://plehat.com/


Geospatial Data/ Industry/ Architecture/

Accessible and 
Open 3D CityGML 
Model (LOD 2)
City scale model surveyed by the city of 
Helsinki empowers professionals.

➔ Sparks creativity

➔ Benefits all stakeholders

➔ Limited design errors

➔ All professionals start with the 
same model.

➔ Empowers collaboration
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Helsinki City Model/
Source: Helsinki Climate and Energy Atlas

3D Model 
without 
textures 
(+ Filtered by 
Energy 
Efficiency)

3D Model 
with 
textures

https://kartta.hel.fi/3d/atlas/#/legend


Construction 
BIM + GIS 
Applications
Integration of BIM and GIS in construction 
projects on-site and off-site. 

➔ Visualise and locate what’s 
underground, so that mistakes are 
avoided.

➔ Construction Management can track 
delivered materials and prefabricated 
elements on-site.

➔ Safety in construction

Source: AutodeskGeospatial Data and its implementation in BIM | Marios Messios | 2020

Geospatial Data/ Industry/ Architecture/ Underground/

https://www.autodesk.com/redshift/gis-and-bim-integration/


Facility & Asset 
Management 
Applications
Integration of BIM + GIS solutions that benefit 
in facility management and investments.

➔ Managing digital assets

➔ Space Management (Interior Spaces, 

Common Spaces, Parking, Airport Runways, 
Shops etc.)

➔ Investments (Commercial Analytics, Real 

Estate Ana., Population, Transportation, 
Market Values etc.)
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Geospatial Data/ Industry/ Architecture/ Facility Management/
Source: Esri

https://www.esri.com/library/fliers/pdfs/gis-for-facilities-management.pdf


#3 Nagpur Metro 
India



Nagpur Metro
Case Study #3

Transit system for the city of 
Nagpur in India was 
completed in March 2019 at 
a total cost of US $1.3 
billion.

Maharashtra 
Metro Rail Corporation 

Limited

41 km

$1.3 billion.
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Construction begun on 
May 2015 and project 
finished March 2019
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Nagpur Metro
Control Information Loss
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Nagpur Metro
Benefits in Design to Build
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$400,000
Save from Plan, Design 

and Build.

20% 
Reduction in operating 

manpower.



Nagpur Metro
Benefits Long-term

The total savings over the 
lifetime of the project are 
estimated to exceed US 
$225 million i.e. over 17% of 
the total cost of the project. 

$225 million 
for 25 years.

$75k
/ Month

17%
Total Savings
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#4 Crossrail
London



Crossrail London
Case Study #4

London

42 km

£14.8 billion
Budget
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Source: 

Crossrail London Company Ltd.

https://bimportal.scottishfuturestrust.org.uk/level1/stage/8/task/47


Crossrail London
Management

1 
Centralised 
Database

25 
Design Contracts

60
Logistics Main Works 

Contracts
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30 
Construction Contracts

Source: 
Crossrail London Company Ltd.

Crossrail London

https://bimportal.scottishfuturestrust.org.uk/level1/stage/8/task/47


1’000’000
CAD files created, approved and integrated within centralised 
information model.
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Source: 

Crossrail London Company Ltd.

Crossrail London
Assets & Management

https://bimportal.scottishfuturestrust.org.uk/level1/stage/8/task/47


Benefits
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Source: 

Designed by Author

Crossrail London
Benefits



Source: 
urbanage.lsecities.netGeospatial Data and its implementation in BIM | Marios Messios | 2020

Crossrail London
Transport & Social Equity

Residential Density Income Deprivation

https://urbanage.lsecities.net/data/transport-and-social-equity-london-crossrail
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Smart 
Cities
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Geospatial Data and 
its Implementation 
in Smart Cities.

Marios Messios
Architect, CEO & Co-Founder at Parametricos


