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National Spatial Data Infrastructure



What is geospatial data?

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

https://www.geo.university https://smap.seoul.go.kr

IT being advanced,
Mapping, communication, edge & cloud computing, AI… 

Getting synchronized

https://youtu.be/WxPa5qUG6rY


What is geospatial data?

‘‘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. 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;

2. classified national security-related geospatial data and activities of the Department of Defense, unless 

declassified;

3. classified national security-related geospatial data and activities of the Department of Energy, unless 

declassified;

4. 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);

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

6. 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 understanding

• Effective communication

• Precise analysis

• Customized policy

Geospatial data

Statistical data

Rent price map



Why is geospatial data important?

Road  →  A thing

Road +  Building

→ Something New!

Road +  Building + Land Value

→ Something New!!!

☆ About 60% of all information are geospatially referenced!
Hahmann, Burghardt. 2013. How much information is geospatially referenced? Networks and cognition. IJGIS. 27(6)

Overlay & 
Visualization



Why is geospatial data important?

 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.)

Overlay



Why is geospatial data important?

 Converting addresses or place name(POI, Point of Interest) into geospatial 
coordinates

Geocoding



Why is geospatial data important?

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

Geo-parsing



Why is geospatial data important?

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

Mashup



Software infra for developing hardware infra and more

Turmel

LBS
(Navigation, Uber..)

Land Info. 
Sys

DB/GIS

1st Impact

3rd Impact
Economic 

development

Urban Info. 
Sys

Water 
Management 

Info. Sys

Hardware Infra.DisasterConstruction, Regeneration Road network Real estate Land use & 
value

Irrigation

Smart city National finance Key industryElectricity

Construction

Survey & 

Mapping

Building Info. 
Sys

Dam

2nd Impact
Land/city 

management

Soft infra

Hard infra

Thematic mapLand use planUrban plan Road plan

Cadastral map Topographic map

4th industrial revolution

Source: KOICA (2018), Integrated evaluation on GIS projects
Geodetic control points



What is NSDI?

“… 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

Framework Data Clearinghouse Standards

ISO KS

Human 
Resources Institutions Organization Technology

Partnership

Applications

National Spatial Data Infrastructure



Since 1995



History of NSDI policy in Korea

Dec. 7, 1994(Seoul)

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

April 29, 1995(Daegu)

hankookilbo.com

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


History of NSDI policy in Korea

b DBa DB

Topographic
Parcel
Thematic

c DB d DB

Topographic
Parcel
Thematic

Topographic
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Thematic

Topographic
Parcel
Thematic



History of NSDI policy in Korea

Coordinator

(MOLIT)

Tech. development

(M. of Science & Tech.)

Standards

(M. of Information & 
Communication)

Executive

(KRIHS)

GIS committee

(Deputy minister)

Advisory board (experts 
from many sectors)

Geospatial data

(NGII, MOLIT)

Land data

(M. of the Interior)



History of NSDI policy in Korea

Strategic plan

Action Plan

Planning Preview

Post Evaluation

NSDI Policy

• Production
• Dissemination
• Utilization
• Education & 

training
• Industry Promotion

……

Policy 
agenda

Feedback

Project Plan

Implementation

Feedback

Annual
Report

Article 6(every five years)

Article 7(every year)

Article 11

Article 22

NSDI Act



History of NSDI policy in Korea

Digitization
1st NGIS plan
1995-2000
$245,367,000

Expansion
2nd NGIS plan
2001-2005
$400,581,000

Application
3rd NGIS plan
2006-2009
$624,457,000

Link and 
integration

4th NSDI plan
2010-2015

Open & fusion
5th NSDI plan
2013-2017

Green growth

Creative economy
Government 3.0

Smart Korea

Value creation
6th NSDI plan
2018-2022

Digitization Digitalization Digital Transformation

7th

NSDI 
Plan

(2023-
2017)

Digital Platform Gov.
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History of NSDI policy in Korea





Main projects

2323

1st NGIS Master Plan 2nd 3rd 45th

1995 2001 2005 2010

(2001) UPIS

(2006) KOPSS

(2007) LURIS

National Spatial Data Integrated Sys.

(1996) Underground facility information management system

(1999) NSIC

(2003) KLIS
(1998) LMIS

(1996) PBLIS

LNG

explosions

Too many regulations 

for land use

LMIS: Land Management Information System

PBLIS: Parcel-Based Land Information System

KLIS: Korea Land Information System

NSIC: National Spatial Information Clearinghouse

NSDI: National Spatial Information System

UPIS: Urban Planning Information System

KOPSS: KOrea Planning Support System

LURIS: Land Use Regulation Information System

Framework data

Act on the est. and use of NGIS NSDI Act

Framework act on land use regulation

F. act on the N. Land

National land planning and utilization act

3D image

Digitalization of 

topographic maps

(2009) Vworld

F. Act



Main projects

www.lx.or.kr



Main projects

continuous

Digital topographic 
map(DXF)

Digital cadastral 
map(each sheet)

rubber-sheeted

DatabaseSource data Output

framework
Topographic map

Land price map

converted
& edited

revision

overlay

based on 
topographic

Zoning map such 
as Urban land 
use planning etc.

Rubber-sheetedcontinuous
input

Text

register

Land business
input

Integrated map

Zoning map

National land use planning etc.

overlay

Publicized land price, land properties etc.

Register

record

based on 
topographic

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



Applications

• Period: 1995 – 1997 (2.5 years)
• Budget: $1.7 Million (2,000,000,000 KRW)
• Goal: Environmentally sound land use plan
• Method: 

• Survey of natural resources of 
• Geological structure, soil and special area
• Vegetation characteristics and habitat
• Landscape assets

• GIS database building
• Spatial analysis using GIS



Applications

Three land use plans for

Protecting underground water resource

Protecting ecosystem

Conserving natural landscape



Applications



Applications



Applications



Applications



Applications



Applications



Applications



Applications

Five grades system for each land use plan
1: No development
2. No dev’t, but small sized, limited
3. Limited development

4: Conditional development
5. Any development



Applications

Legend
1 grade
2 grade
3 grade
4 grade

Land use plan for underground conservation

Legend
1 grade

2 grade

3 grade

4 grade

5 grade

Land use plan for ecosystem conservation

Legend
1 grade
2 grade
3 grade
4 grade
5 grade

Land use plan for landscape conservation



Applications

Regional planning

Land use planning

Urban regeneration planning

Public facility planning

Landscape planning



Services www.NSDI.go.kr

Top 10

Open market Open API Real estate



Services www.NSDI.go.kr



Services www.NSDI.go.kr



Services www.NSDI.go.kr



Services

3D data-based open platform service with many other spatial data, 

past areal photos, indoor data, visual analytics tools and OpenAPIs



Services

Application for Official Authentication 

Certificate of Land Register

Application for Official Authentication 

Certificate of Land Regulation

Application for Official Authentication 

Certificate of Cadastral Map

Application for Official Authentication 

Certificate of Land PriceFavorite Civil Service

126,446
(88%) 

17,027
(12%) 

 -
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 40,000

 60,000

 80,000

 100,000

 120,000

 140,000

Spatial Aspatial



Services

Valid! when printed 
w/ forgery protection 
technology

Document confirmation number

Confirmation on validation

Inquiry on this parcel

Legend

Local government in charge

Planned control area

Livestock farming restricted area





Lessons learned from the past

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)

• Geo-coded spatial data?

• Attribute data with location info?

• Fused data?

Geographic data and information is defined 

in the ISO/TC 211 series of standards as data 

and information having an implicit or explicit 
association with a location relative to Earth

VS.

Digital Twin/Metaverse?

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


Lessons learned from the past

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



Lessons learned from the past



Lessons learned from the past

Evolution by 
competition &
collaboration



Lessons learned from the past

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





Now & future

間

時

人空

wagon  car  airplane…
greenhouse…
Real-time~

Telephone, email …
Mapping(geospatial data) technology
VR/AR/MR…DT/Metaverse
Space exploration

Wine, food…
SNS, broker…
Cosmetics, plastic surgery…
Blockchain(NFT…)
Avatar(digital human)

Convergence of S, T & H

MetaverseDigital Twin
Convergence of S & T

Time

Space
Human



Digital Twin of Seoul



Metaverse of Seoul



Now & Future

Online

空

人

時

Eased limitations

Sharing info. 
Resources

Hyper-connected
Interaction

︙

Offline

間

空

人時

Limited by space 
and time

 Digital/virtual World
 Parallel digital universe

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



Now & Future

GEMINI 

Principle

NDTI

National Digital Twin Infrastructure

국가공간정보기반(NSDI)

National Spatial Data Infrastructure

Trust

Function

Purpose

https://www.cdbb.cam.ac.uk/



Any questions are welcomed!!


