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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 Converting a genius quote into a better ﬁ\:‘:ﬁ
nature which is not apparent to the eye, one FAILED! -
but only the eye of analysis; and it is these
rhythms and patterns which we call
physical laws.

- Richard Feynman, Theoretical Physicist * - Marios:Messios, Architect

Image Source: gantas.com


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

Location
information is
storedina
Geographic
Information System
(GIS)

Approximately 90% of
government sourced data
has a location component.

GEOSPATIALDATA [Ny

Geospatial data have an implicit
or explicit association with a
location relative to Earth.

TRY IT NOW

Geospatial Data/ | Definition/
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[ Coordinate System ]

ERATOSTHENIS
200 BC

[ Earth Projection ]

GERARDUS
MERCATOR

1569

[ Information

DR. ROGER
TOMLINSON

1963

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

Geospatial Data/ Origin/ | History/

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

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

J

Cassini
Equirectangular
Mercator

SN 2

Coordinate System v

WGS84 (EPSG:4326)
NAD 1983

Geospatial Data/ Origin/ | Parameters/

Information v

Valuation
Land Use
Place of Interest




GIS

1
Data Types : :
| |
1 1
1 1
1 1
1 1
o Spatially Referenced -~~~ ; Attribute Tables
! Data | Tabular Format
' 1
Building ID Building Building Longitude Latitude
Name Type
34342 H.R Labs Laboratory 83.545646 34.575876
Vector Data
_________________________ 2 34343 Flish School School 90.342344 33.670876
° m 34344 Supri-Mar Supermarke 89.234535 32.570076
> o t
(&)
X Ll
34345 Athenaeum Exhibition 85.545646 35.175016
°© (1’4 Hall
Polygons Lines Points Continuous Discrete 34346 Aristoman Private 92.342344 34.287876
School
Data

Geospatial Data/ | Types/



Gathering and digitising Geospatial Data

Digitising 2D Data

Heads up Coordinate Global Geocoding Image

Digitising Geometry Positioning Processing
Systems

Geospatial Data/ | Gathering/



T studio | Cloud BIM + GIS 28 DASHEOARD @) SUPF

1 1 4

Projects Models Issues

CREATE PROJECT

Open Data Sources -

Search Sites

Cyprus

eservices.dls.moi.gov.cy

OPEN WEBSITE

{

Kyrgyzstan

Tajikistan

Afghanistan

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

Cepo Vs

Senegal

o mapbox



Business Development
Geographic information systems help

[
U Se Of G eos at I a l businesses gain true customer insight.
By using GIS for business geography,
professionals can uncover data like
D ta [ n t h r brand preferences and buying habits.
[ [
I n d USt r I es Public Economic Development

Departments for aggregation of

]
demographic data.

Fiber Network Management

Fiber Network Management for
interdepartmental network assets.

Public Safety Operations m Politics
Public safety operations include Public Administration for
virus outbrakes (e.g election data, property records,

Coronavirus).  * - and zoning/management.

' Space, Air, Water
Cargo Freights
Commercial Flights
.. 3 Space Explorations

Governmental Land Management
(Lands & Survey Department)

Parks and Recreation departments
and their functions in asset inventory,
land conservation, land management.

Satellite launches and maintenance.

Public Works & Utilities
Public Works and Utilities, tracking
water and stormwater drainage,
electrical assets, engineering projects.

Geospatial Data/ Industry/ | Other/
DESIGNS BY AUTHOR
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S.F. Homeless Population, Public
Housing, and Affordable Housing o

\Western'Addition]

Inner Richmond

South of Market:

Haieht Ashburv (x | v 4 ?
—J

@ PUBLIC HOUSING
Castro/Upper Market
Source: San Francisco Housing Authority.

# OF HOMELESS PERSONS

< e00@@

Source: SF OpenData

Inner Sunset

% OF AFFORDABLE HOUSING UNITS
° 100

Source: SF OpenData

Geospatial Data/ Industry/ Population/ ' Homeless/

Source: wjlevay.carto.com

@ Bill Levay
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Storm
Structures

© Assumed Structure

B Caich Besin

B Check Dem |
Control Structure
Culvert
Curb Inlet
Ditch Intersection
Flered End Section
Flet Top Catch Basin
Headwall
Inaccessible Structure '
Junction Box
Leke Intersection

Menhole

oo &

Structures || Storege Basins | Conveyances | Sewer Manholes | Sewer Control Valves
t | Q Zoomto (X Clears:
OBJECTID a Facility Identifier | Install Date

on C Refresh

Rotation

£ Options ¥ | Fie

Location
Description

3399 5136A332

Geospatial Data/

4

263 features 0 selected

Sewer Network Structures || Sewer Pump Stations | Sewer Gravity Mains

Name

Operational
ate

Structure Type

Virtual Junction

Active Flag

Industry/ | Waste Management/

Sewer Pressurized Mains | Impervious_Aress | Parcels

Owned By Menaged By Lest Update Lest Editor

ate

AncillaryRole

None

None

® ® @ H O r B » ©@[F @ ¢

Pipe Intersection
Plain Pipe End

Reised Top Inlet
Sinkhole '

Spillway

1 ¢ ® ¢ ¢

Trench Drein

~

Unknown
*  Weir

Storage Basins

Conveyances

v Assumed Conveyance
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~

Active Sewage

! Source:
pwegis.chattanooga.gov
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Archeological
Land = = = = = =

District Larnaca
Municipality Kalavasos
Plot Registration 0/19234
Number

Total Area 11063 sgm

Plot Valuation (2018) Eur 543,000.00

Plot Valuation (2013) Eur 604,300.00

Building Zone Z2

Building Permit Area 10%

Floors 2

Geospatlal Data/ IndUStry/ - Source: Lands & Surveys Department of Cyprus
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Use of Geospatial
Data in Design
Construction
Operations.
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Geospatial Data/ Industry/ | Architecture, Construction, Engineering/ Source: BIM 360
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https://docs.b360.autodesk.com/

Visualise and
understand the i -
attributes of thls ““““

Geospatial Data

Q

“-® -0

Plot Layer: Cyprus Lands & 3=
Surveys Department Plot no.
0/19234
Software: QGIS (Open) e
= S . | e L T e e

Geospatial Data/ Industry/ | Architecture, Construction, Engineering/ Source: Lands & Surveys, Cyprus & QGIS
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https://qgis.org/

Geospatial Map

®
—y & n
Whhop > L

Parametricos

Layers Ltd Office @,

+ ADD DATA

Cyprus-zygi.geojson

T rows
+ ADD LAYER -
Olive Fleld
® new-layer-1 7
Cyprus-zygi.geojson -

———
[
1

° e
Olive Valley Tragtorgarage

DELETE

Geospatial Data/ Industry/ | Architecture, Construction, Engineering/

Source: studio.parametricos.com
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https://studio.parametricos.com/

Geospatial Data/

3D BIM Model

BIM Model
Footprint ¢y

Convert Local
Coordinates to Global
Coordinates for the

BIM Model Footprint. 0
i P

_Cadastral Plot

' Match Plot ID with -
'Lands and Surveys De-
' partment ID for each
country.

'
W
R

Neighborhood
3D Represenation

Industry/ ' BIM + GIS



IFC Project Location with IFC

>/ |FCSITE (1wXMFLzpz040agliowH200,#41,Default'$;}#2165346,5,5, ELEMENT,
( il ),0.55);
34/41/20,754089 (33(3(58,114929)

Degrees, Minutes, Seconds Degrees, Minutes, Seconds

& Elevation| Origin Point

O m, Latitude
Geographic, 34.688889
Coordinate | Longitude

System! 33.066111
WG584:

BIM Model
Footprint

Convert Local
Coordinates to Global
Coordinates for the
BIM Model Footprint.

Geospatial Data/ Industry/ BIM + GIS/

IFC Site/

3D BIM Project

>
»,

Existing Structures

Geospatial Data can
bring to life what's in
the surrounding are of
the building.

@

Cadastral Plot

Match Plot ID with

@ Lands and Surveys De-
partment ID for each
country.
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Powered by Parametricos

Project: NRBO1 by XIV-Services
Andrea Zaimi, 3107 Limassol, Cyprus

Latitude : 34.688889 | Longitude : 33.066111 2L Ll

provided by:

Geospatial Data/ Industry/ | BIM + GIS 4 ) X |V

Source: studio.parametricos.com
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Studio

Geospatial Map Studio | Cloud BIM+GIS

~

Layers ot

s P g™ \'\/
S AN

+ ADD DATA

Cadastral-Buildings-Limassol.geojson
0 rows
Points-Interest-Limassol.geojson
Roads-Main-Limassols.geojson

0 rows

Roads-Main-Limassols.geojson

22210 rows

Greenery-Limassol.geojson N
3 %,
‘/‘
0@/
%
+ ADD LAYER
Points of Interest
Public Spaces %4
® R N s,
%

Greenery-Limassol.geojson v

Fill color

Geospatial Data/ Industry/ | BIM + GIS

Source: studio.parametricos.com
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https://studio.parametricos.com/

Geospatial Data/

Rhino

Rhino 3D Grasshopper

Industry/ | BIM + GIS

VisualARQ:
Flexible BIM

Karamba 3D
parametric engineenng

Kangaroo Physics
(Interactive Simulations,
Optimisations)

Heron by Esri (GIS Data)

Human Ul (User Interface)

Karamba 3D (Structural
Simulations)

13 more tools & plugins &
custom code.
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Geospatial Data

= High Rainwater Gathering

Desertification Levels

-
=> Housing Needs
->

Bioclimatic Zones

Source: Reverse Desertification


https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e

GEOMORPHOLOGY

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

WATER FLOW

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

Source: Reverse Desertification


https://gyazo.com/77f329711842cac61c945a5a8fc9fd2e

Reverse Desertification - Cyprus [v.2]

e Edt View Curve Surface Solid M Dimension  Transform Yool
Drag gumball, tap Alt to make a cuplicate
Command:

Pl o) 5157534 Seroll-foFdetarl Source: Reverse Desertification
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104 Houses

10035 Structure Area
6409 sq.m Housing

62 sq.m Average/House
3626 sq.m Passages
6439 sq.m Roof Greenery
3624 sq.m Voronoi Void

104 Houses
10035 Structure Area
6409 sq.m Housing

62 sq.m Average/House
3626 sq.m Passages
5848 sq.m Roof Greenery
4219 sq.m Voronol Void

Source: Reverse Desertification
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\ DMoelel - Accessible and
wuthout~ i‘ H.i.osei Open 3D CityGML
texjtres texipgme= Model (LOD 2)

A -
( Fllte‘sg‘by‘ % y City scale model surveyed by the city of
1 Ii-'Znergy L P . A Helsinki empowers professionals.

=> Sparks creativity

Benefits all stakeholders

->
=> Limited design errors
->

All professionals start with the
same model.

- Empowers collaboration
Geospatial Data/ Industry/ Architecture/

Source:


https://kartta.hel.fi/3d/atlas/#/legend
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BIM + GIS
Applications

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

W

=> Visualise and locate what's
underground, so that mistakes are
avoided.

\
S

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

Safety in construction

Geospatial Data/ Industry/ Architecture/ | Underground/

Source: Autodesk



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

Integration of BIM + GIS solutions that benefit
in facility management and investments.
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=>» 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.)

Industry/ Architecture/ | Facility Management/

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


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

Construction begun on
May 2015 and project
finished March 2019

Maharashtra

Metro Rail Corporation
Limited

41 km

$1.3 billion.

Geospatial Data and its implementation in BIM | Marios Messios | 2020



Information

Nagpur Metro

Control Information Loss
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Operations

& Maintenance

BIM & Geospatial Process

_. Traditional Process

Project Duration



ORIGINATOR LEVELS &
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Nagpur Metro

Benefits in Design to Build
o] i Save from Plan, Design

and Build.

Reduction in operating
e manpower.
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Nagpur Metro $225 million

Benefits Long-term
for 25 years.

The total savings over the

lifetime of the project are

estimated to exceed US $75k
$225 million i.e. over 17% of / Month
the total cost of the project.

17%

Total Savings

Geospatial Data and its implementation in BIM | Marios Messios | 2020
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Crossrail London London

Case St

udy #4
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42 km

£14.8 billion
Budget

Source:
Geospatial Data and its implementation in BIM | Marios Messios | 2020 Crossrail London Company Ltd.



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

25

Design Contracts

30

Construction Contracts

60

Logistics Main Works
Contracts

Crossrail London

7, Management

Source:
Geospatial Data and its implementation in BIM | Marios Messios | 2020 Crossrail London Company Ltd.



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

Crossrail London

Assets & Management

1'000'000

CAD files created, approved and integrated within centralised
information model.

Source:
Geospatial Data and its implementation in BIM | Marios Messios | 2020 Crossrail London Company Ltd.


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

Crossrail London
Benefits
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Source:
Geospatial Data and its implementation in BIM | Marios Messios | 2020 Designed by Author



Crossrail London
Transport & Social Equity

Shenfield

o0 Stratford % 2 Stratford

Tottenham
Court Road

Shenfield

Tottenham

Maidenhead Maidenhead

Canary Wharf

Heathrow Heathrow

Crossrail

Crossrail
Residential Density

Residential Density Income Deprivation

most deprived least deprived
[] pevelopment site

Income Deprivation

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


https://urbanage.lsecities.net/data/transport-and-social-equity-london-crossrail
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eospatial Data and its implementation in BIM | Marios Messios | 2020
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Geospatial Data and
its Implementation
In Smart Cities.

Marios Messios
Architect, CEO & Co-Founder at Parametricos




