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What is geospatial data?

Representation of real world with map/geographical visualization

Getting synchronized

As it was (abstracted) :: past As it is (fidelity):: real time *ﬂ)

IT being advanced, \%&Qﬁoﬁ

Mapping, communication, edge & cloud computing, Al-- k’\

https://smap.seoul.go.kr

https://www.geo.university


https://youtu.be/WxPa5qUG6rY

What is geospatial data?

Geospatial Data Actof 2018 - U.S.

“geospatial data”—

1.means information that is tied to a location on the Earth, including by identifying the geographic location and
characteristics of natural or constructed features and boundaries on the Earth, and that is generally represented in vector
datasets by points, lines, polygons, or other complex geographic features or phenomena;

2.may be derived from, among other things, remote sensing, mapping, and surveying technologies;

3.includes images and raster datasets, aerial photographs, and other forms of geospatial data or datasets in digitized or
non-digitized form; and

4.does not include—

1.

2.

geospatial data and activities of an Indian tribe not carried out, in whole or in part, using Federal funds, as
determined by the tribal government;

classified national security-related geospatial data and activities of the Department of Defense, unless
declassified;

classified national security-related geospatial data and activities of the Department of Energy, unless
declassified;

geospatial data and activities under chapter 22 of title 10, United States Code, or section 110 of the National
Security Act of 1947 (50 U.S.C. 3045);

intelligence geospatial data and activities, as determined by the Director of National Intelligence; or

certain declassified national security-related geospatial data and activities of the intelligence community, as
determined by the Secretary of Defense, the Secretary of Energy, or the Director of National Intelligence;



Why is geospatial data important?

Easy to understand and communicate

Statistical data
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| | Why is geospatial data important?
Geospatial data is a melting pot for creating new value :.O"erl.'ay & I
/,//f ,-/ :\ \"mﬁi‘x

=) Road — A thing
RN o :
i Py
S ey 1\

+ -
[ Road + Building

— Jomething New!

—, Road + Building + Land Value
—~ Something Newll

Y About 60% of all information are geospatially referenced!

Hahmann, Burghardt. 2013. How much information is geospatially referenced? Networks and cognition. 1JGIS. 27(6)



| | Why is geospatial data important?

Geospatial data is a melting pot for creating new value Overlay I

= A method to analyze relationship among layers or to create another layer
by combining layers
(Ex: Union, intersect, Symmetrical Difference, Identity, Clip, Erase, Split etc.)




| | Why is geospatial data important?

Geospatial data is a melting pot for creating new value

= Converting addresses or place name(POlI, Point of Interest) into geospatial
coordinates
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| | Why is geospatial data important?
Geospatial data is a melting pot for creating new value | Geo-parsing I

= Extracting geospatial elements from non-structured data(ex. SNS) and
converting into geospatial coordinates

The Vienna Tourist Board [3] operates information and booking
booths at the airport Arrival Hall, /AM-11PM and in the center at 1.,
Albertinaplatz/Maysedergasse. Information and free maps are also
avialable from the OBB InfoPoints and offices at train stations.

g2 iy
% Heldenplatz = | ot x "o
Josefsplatz & e o &
Qd\ 5 )
-J 5
= f*’fé,,?l_ F
> ,_ 2
(= - “ \}\C&
2, & Vg &
r

g

S
i
/ S,

e
J".'fgg‘

e

7| = o] ®2016 Google . 100 M b c-l"§°—=1‘—-_l Izez iz




| | Why is geospatial data important?

Geospatial data is a melting pot for creating new value Mashup I

= Creating a software, a service or a database using exiting information
resources on web such as data and Open API (Ex: Zillow.com)

Email , WQbGluo
s Enterprise

Mashup Server

Web Apps (HTML)




| | Software infra for developing hardware infra and more

SMART CITY

3rd Impact

Economic |
ﬁ e e “’“’d"m Computer and Cyh Physul =
development Lo PR LBS Em el :
(Navigation, Uber..) National finance 4% industrial revqutlon Electricity Key industry

Smart city
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Mapping N | Hard infra
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Source: KOICA (2018), Integrated evaluation on GIS projects




| | Whatis NSDI?

National Spatial Data Infrastructure

“... the technology, policies, criteria, standards, and employees necessary to promote
geospatial data sharing throughout the Federal, State, Tribal, and local governments, and
the private sector (including nonprofit organizations and institutions of higher
education)” Section 755, Geospatial Data Act of 2018, USA

“shall ensure that geospatial data from multiple sources (including the covered agencies,
State, local and tribal governments, the private sector, and institutions of higher
education) is available and easily integrated to enhance the understanding of the

physical and cultural world

Road is a hardware infrastructure to transport people and goods. Spatial data
is a software infra to develop and manage hardware infra. This means that
software infra should go first to develop hardware infra. SDI should be national
because most data are owned by government. Government needs geospatial
data to protect and manage people, land and infrastructure. The data should
be accessible by all people.



| | Components of NSDI

Not just geospatial data but many to make the data available

-

, Applications
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lll | History of NSDI policy in Korea

Background of Nation GIS
Dec. 7, 1994(Seoul)

—— et e Sm Vel

April 29, 1995(Daegu)

T A e

=T A

www.ehistory.go.kr
db.history.go.kr



http://www.ehistory.go.kr/

lll | History of NSDI policy in Korea

Background of Nation GIS




lll | History of NSDI policy in Korea

The first master plan for National
GIS (1995-1999)

R B e R(NGIS) BFE EAGHE

GIS committee

(Deputy minister)

| Advisory board (experts
from many sectors)

Executive Coordinator
(KRIHS) (MOLIT) 1997. 10
Tech. development |
(M. of Science & Tech.)
NGIS #EIMEREE

Standards Land data

(M. of the Interior)

(M. of Information &
Communication)




History of NSDI policy in Korea

NSDI policy framework

NSDI Policy

Production
Dissemination
Utilization
Education &
training

* Industry Promotion

' NSDI Act

Article 11

|

Strategic plan

\ 4

Action Plan

\ 4

Project Plan

v

Planning Preview

-

Feedback

<

Article 6(every five years)

Feedback

-
<

1 Article 22

Implementation

\ 4

Post Evaluation

Article 7(every year)




lll | History of NSDI policy in Korea

Master plan for NSDI

Smart Korea

Creative economy

Government 3.0
Green growth . .

Open & fusion Value creation

) 5th NSDI plan 6t NSDI plan
!"nk and_ 2013—20F1J7 2018-2022
integration
. . 4t NSDI plan
‘Appllcatlon 2010-2015
3 NGIS plan
2006-2009
. _ $624,457,000
Expansion
2Md NGIS plan
2001-2005
$400,581,000
‘Di itization i
g Digital Platform Gov.
15t NGIS plan
1995-2000
$245,367,000

Digitization . Digitalization



lll | History of NSDI policy in Korea

Investment by central and local governments

250.0 (US$, millions)

Central gov.

Local gov. 210.4
200.0
150.0
100.0

64.763.863.
58.157.9
50.0

‘95 '96 '97 '98 '99 '00 '01 '02 '0O3 '04 '05 '06 '0O7 '08 '09 M0 11 12 13 "4 '15 '16 '17 '18 '19 '20 '21

($1=1,400 KRW)
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Il Main projects

W 15t NGIS Master Plan

National land planning and utilization act

Act on the est. and use of NGIS ; NSDI Act >;F. Act >

Framework act on land use regulation

F. act on the N. Land

(1996) Underground facility information management system

Too many regula
for land use

(1998) LMIS
2003
(1996) PBLIS ( ) KLIS
(1999) NSIC
(2009) Vworld
LNG
losi Digitalization of Framework data >
€xptosions topographic maps =
3D image

LMIS: Land Management Information System

PBLIS: Parcel-Based Land Information System

KLIS: Korea Land Information System

NSIC: National Spatial Information Clearinghouse (2001) UPIS

National Spatial Data Integrated Sys:

NSDI: National Spatial Information System

UPIS: Urban Planning Information System (2006) KOPSS
KOPSS: KOrea Planning Support System )
LURIS: Land Use Regulation Information System (2007) LURIS

1995 2001 2005 2010



Il Main projects

Underground facilities
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Il Main projects

Conceptual DB model of KLIS

Sourcedatal — Database | Output__

converted framework Topographic map

& edited I overlay ) =
Digital topographic ’
map(DXF)

l overlay

Integrated map

Land price map

continuous based on

B rubber-sheetec
topographic u

/ revision

Digital cadastral
map(each sheet)

Publicized land price, land properties etc.

input . Register
’ . . record
/I National land use planning etc. l
S 7 input Zoning map
% > EE— SSETTIT

based on

Zoning map such topographic

as Urban land
use planning etc.

Source: Ministry of Construction and Transport, 2000, Guideline for Land Management Database



lll | Applications

Land use planning with geospatial data

Period: 1995 — 1997 (2.5 years)
Budget: $1.7 Million (2,000,000,000 KRW)
Goal: Environmentally sound land use plan
MGJChOd:
> Survey of natural resources of
*  Geological structure, soil and special area
» Vedetation characteristics and habitat
*  Landscape assets
* IS database building
» Spatial analysis using GIS




lll | Applications

Land use planning with geospatial data

- GIS DB Map Unit of Cheju Project

CC I1dnNd C Pld O =5
3 ' el
Protecting underground water resource}

1 Protecting ecosystem
ST T T T T T
“ Conserving natural landscape
X |z B :
= js b “1{'\:’{ ‘*’E

S
scale : 1/ 100,000




lll | Applications

Land use planning with geospatial data

~ Cheju079 Cheju 080

5 e ——

™

=Y




Applications

Land use planning with geospatial data




Il | Applications

Land use planning with geospatial data

Slope

@ KRIHS




Applications

Land use planning with geospatial data

@ KRIHS

scale = 1/ 100,000

[Landuse

built-up area
forest
grassland

! farm field

orchard

B greenhouse
8 developed area
others




Il | Applications

Land use planning with geospatial data

Soil Color

@ KRIHS

Alachlor Concentration for Soil Test Sites
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Il | Applications

Land use planning with geospatial data

5 WA
Vegetation Tree Density
|  ® krIHS ® KRIHS
A‘J,, ? I ;".
i | g
X Birds Habitat
@ KRIHS
B high

M medium

- 5 low

N
e -
- L J
44
Tree Diameter Tree Age :
@® KRIHS

M forest
¢ 3 B valley / stream 1
Ml scashore / island
grassland / farmland &
others
e ¥e
N
% ’ °
ek
X ¥ <
w T
’
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lll | Applications

Land use planning with geospatial data

Scenic Beauty

@ KRIHS

@ KRIHS

very high
high
medium

Viewing

Visual Absorption Ability

@ KRIHS

Area

low
medium

high

|

near

medium

far



Il | Applications

Land use planning with geospatial data

Five qrades system for egch 1ana use plan

1: No development

2. No dev't, but small sized, limited

3. Limited development
—— 4: Conditional development

—— 5. Any development




Il | Applications

Land use plan for underground conservation

T ——

4
o

Ao

Land use plan for ecosystem conservation

£

Land use plan for landscape conservation




Il | Applications
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lll | Services

www.NSDI.go.kr
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Il | Services www.NSDI.go.kr

“National Spatial Information Portal”
The Hub of spatial information

National spatial data infrastructure System . .
R e The spatial information?

Spatial Big Data System Utilization &

Open &Sharing Convergence

National spatial data infrastructure Portal

List of spatial information?
Korea Real Estate Archive System
Geospatial Platform?

Korea Land Information System

Policy, PR,
Data Platform

New Industry,

National spatial Information Job Creation

Clearinghouse
Cadastre Reexamination System
National spatial data Pool

4 M
KOrea Planning Support Systems %) v
Onnara Real Estate Information Portal

Spatial Information Open Platform

Spatial Information Portal _

Nation . \ Private

Public Individual



lll  Services

www.NSDI.go.kr

Policy - Contents
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Introducing to Portal System



Il | Services www.NSDI.go.kr

Spatial information is a good product!
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lll | Services

www.VWORLD.kr

3D data-based open platform service with many other spatial data,
past areal photos, indoor data, visual analytics tools and OpenAPIs
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lll | Services

O T

Public services through e-Gowv.
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gl E: 1503-8794-6944-3643
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Lessons learned from the past

Definition and scope of geospatial data is really important

The term "spatial data" means the locational data of natural or artificial objects existing in
space, including the space above ground, space under ground, space above water and space
underwater, and the data necessary for spatial identification and decision-making related
thereto (Article 2, Framework Act on National Spatial Data Infrastructure)

The Minister of Land, Infrastructure and Transport shall designate the configuration of the
ground, coastline, administrative boundaries, road or railroad boundaries, river boundaries,
land registration, spatial data of artificial structures, including buildings, and other major
spatial data prescribed by Presidential Decree as fundamental spatial data, and publicly
announce such data in the Official Gazette after consultation with the heads of relevant
central administrative agencies(Article 19)

VS.

. Geo-coded spatial data? Geographic data and information is defined
in the ISO/TC 211 series of standards as data
and information having an implicit or explicit

» Attribute data with location info?

e Fused data? association with a location relative to Earth
Digital Twin/Metaverse? T

~

WIKIPEDIA


https://en.wikipedia.org/wiki/ISO/TC_211
https://en.wikipedia.org/wiki/Earth

\Y ‘ Lessons learned from the past

~ Limitations of NSDI

\‘ Low quality(accuracy, precision, fusion)
‘ High resolution data now opened
\
‘ No utilization of individual data(building/road-:-)
‘ Low consistency of legal systems

[
‘ No big but small companies

‘ Narrow ecosystem focused on data production
4
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Lessons learned from the past

NSDI ecosystem: simple & monotonous

+ Searched by ‘geospatial data’ mm ﬁ o . dﬁ*
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Lessons learned from the past

Digital twin ecosystem: complex & diverse

+ Searched by ‘digital twin’ mﬁ o . dﬁ
) A ) i '

Evolution by
competition &
collaboration

ORYAASANE  Yeplayesug



IV | Lessons learned from the past

Lessons learned from NSDI policy implementation

Collaboration system is critical

Institutional system required for sustainability

Data accuracy itself and consistency w/ others

Independent on commercial/specific software

Strong will and confidence required for leader
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V | Now & future

Importance of geospatial data

wagon —» car - airplane---

greenhouse:-
oL Real-time~
“
o _ Time
Digital Twin Metaverse
Convergence of S & T Convergence of S, T & H
E Human
70 Space
1 A
Telephone, email - Wine, food::-
Mapping(geospatial data) technology SNS, broker---
VR/AR/MR---DT/Metaverse Cosmetics, plastic surgery:--
Space exploration Blockchain(NFT---)

Avatar(digital human)



V | Digital Twin of Seoul

y
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Seoul Institute of Technology & STLogic(




V | Metaverse of Seoul

www!BANDICAMYcom

PC X Box
Show Controls Tutorial T
Show Simple Controls Guide Tab

Seoul Institute of Technology & STLogic(2021)



V | Now & Future

Convergence of real world and digital world

Offllne Online - Digital/virtual World

- Parallel digital universe

Limited by space

and time Eased limitations

Sharing info.
Resources
Hyper—-connected
Interaction

Source: uploadvr.com/10-most-important-vr-developments-of-2015/



V | Now & Future
The future of NSDl is probably NDTI

GEMINI NDTI

Principle ational igital win nfrastructure

Public good Value creation Insight

Must be used to Must enable Must provide

deliver genuine public value creation determinable insight into
benefit in perpetuity and performance the built environment

improvement Pu rpose

Security Openness Quality
Must enable security Must be as open Must be built on data of
and be secure itself as possible an appropriate quality

Federation Curation Evolution %j r—g—?_l'xc;lij | Ifl_I'(NSD I)

Must be based on a Must have clear Must be able to adapt
standard connected ownership, governance as technology and

environment and regulation society evolve at|0na| pat|a| ata nfraStrUCtU re

https://www.cdbb.cam.ac.uk/
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Thank you!

Any questions are welcomed!!

r‘ KRIHS 2E87#



