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- Space transformation, land use and value
- Delimitation of relevant territorial units: size, function and comparability
- Integrating statistical and geospatial information to produce new territorial indicators
- The potential for territorial information of open data and big data
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- The Use of Spatial Big Data to Support Territorial Policies

2. 79 Y&
1) OECD SCORUS 2016 AHAA FA ¥ J27t YEY3 15

O OECD$} SCORUSE Z+E Al HlolHo| 7ty ZFERA FAE XAty 9%
ek =93] 23 on W 2016 @ AHAzAAME thad 72 FA sty
=9
- TESA ZAT AFEA Fopo] FdadA # o
- Exo|gxste}l Frbist

- RESA RS 9% BATele] AA
3T
.

SRR Qo] AWd wolEe} MuoEe B8 5






2) FALE

O It YHolHE FEEA AHAEo &8317] A% WHEH HIAT T& L3
3 = AEIET =9

SEQLELIS o ol o o G (R
SCOIMIS P Conference 204€ ) KRIHS

Use of Spatial Big Data to
Support Territorial Policies

2016.7.1

Donghan Kim, Ph.D.
Associate Research Fellow

Korea Research Institute for Human Settlements(KRIHS)




) KRIHS

Contents

Characteristics of Spatial Big Data
Analytical Methods and Computational Tools for Spatial Big Data
Pilot Studies

— Mobile Phone Data

— Credit Card Data

— Building-energy Data

— Water Usage data

Implication

) KRIHS

Characteristics of Spatial Big Data
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Definition of Big Data

* The 3Vs that define big data

— Volume: The big volume 3Vs of Big Data

represents big data

— Velocity: The high speed at
which data generated and

updated represents big data

— Variety: Data comes in all

types of formats

) KRIHS

Characteristics of Big Data

* Big data are often generated from electronic

transaction of individual activities.

* ex)tweets, blogs, transportation ridership, etc

* Big datais indeed a big sum of micro and dynamic

records.

* It not only challenges the detail of traditional data

but also conventional methods and tools.
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Notion of Spatial Big Data

» Spatial big data is one type of big data

— Share general characteristics of big data
* But spatial big data deals with place and location
* Spatial big data differs from conventional spatial data

and general big data in that:

— Spatial big data holds spatio-temporal information about

various socio economic activities

) KRIHS

Analytical Methods and
Computational Tools for
Spatial Big Data
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Spatial Big Data Analytics

* The process of analyzing big data to uncover hidden

patterns, correlations, and new insights.

— Data mining, Machine Learning, Visualization, etc

* |tis possible to apply existing spatial analysis

methods and tools.

* However, spatial big data has micro-scopic and

dynamic nature, and thus conventional GIS methods

and tools has certain limitations in handling spatial

big data.

Decision Support System for Spatial-ﬁlg

KRIHS

Data : Conceptual Framework

* Components of using spatial big
data for planning support
— Visualisation
— Spatial analysis
— Simulation
+ (Off-the-shelf generic software
alone are not enocugh
* Custom developed computational
tools and methods are necessary

— loosely coupled or tightly coupled

exploring and understanding the problem

Leafiet, Processing, etc

_ Visualisation |

Spatial Big Data for

Planning Support

Simulation

discovering hidden patterns

and causal relationship forecasting the future

A package, etc Java programming, etc
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Experimental Case Studies

) KRIHS

Spatial Big Data for Urban and
Regional Policies

» Experimental and explorative case studies
— Mobile phone data, Credit card data
* Understanding regional vitality
— Building-energy data
* Making energy efficient urban form

— Water usage data

* |dentifying vacant and underutilised land
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Understanding Regional Vitality

Some cities and regions are loosing population.
However, here we only focus on permanent residents.

What if those areas are gaining population temporally

and/or seasonally?

Can we better understand regional vitality of such
areas by examining mobile phone data and credit card

sales data?

) KRIHS

Mobile Phone Data

Description

— Number of people by age groups and gender

Spatial Scale
— 50m by 50m grid cell
Temporal scale
— one hour
Price and license
— QOwned by a private company (SK Telecom)

— No fixed price and license term

— Usually project-based and one-off licensing
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Visualisation

* Dynamics of floating population

Population by Census Block

Dynamics of mobile population
300 thousand " Monday, 2013-04-01, PM 1200
neal i
- T b ¢ .
% k| 4,-‘1a.v 3 e

150 thousands

Mobile Population Allocation Point

Donghan Kim @ KRIHS
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Credit Card Data

* Description

— Sales databy age group, gender, and business (around 1,300 classifications)

* Spatial Scale
— Micro block (aggregated)

* Temporal scale

— one hour

* Price and license
— QOwned by private companies (Shinhan Bank, Hyundai Credit Card)
— No fixed price and license term

— Usually project-based and one-off licensing




Analysis

 |dentification of top businesses and their sa
trend

) KRIHS

les

Micro blocks for the aggregation of credit card sales

Simulation

* Analysis of a relationship between floating population and

local sales = Simulation of the local sales growth

Predictived Sales in Jeju
N period : 20

>
Bk i
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Making energy efficient urban form

e Recent urban policy agenda such as green
growth and compact city call for energy

efficient urban systems.

* However, research about energy and urban
form usually pay attention to transportation

energy such as VMT(vehicle miles of travel).

) KRIHS

Building-Energy Data

+ Data contents

— Metered energy usage (electricity, gas, heating)

— Buildingregister (address, ownership, use, age, etc)
» Spatial Scale

— Building(can be joined to land parcel)

* Temporal scale

— one month

* Price and license
— Owned by a national government (MOLIT)

— Raw data for the energy usages are provided by public utility companies




Visualisation
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e 1.3 million buildings in the Seoul Metropolitan

Area

Analysis

9 KRIHS

Relationship between total floor area and total energy use

Detached house

Apartment

Retail shop

Large stores

Public office
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Simulation

* Analysis of the relationship between building age and energy
use intensity(EUl) = Simulation of Future EUlI = Implication
for green remodelling project
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old houses with
inefficientenergy use
in the future
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ldentifying Vacant and
Underutilised Land

 Cities not only grows but also declines and

shrinks.

* Understanding location of vacant houses and
underutilised land is important urban policy

issue in Korea
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Water Usage Data

Data contents
— Metered water usage

— Building register (address, ownership, use, age...)

Spatial Scale

— Building (can be joined to land parcel)

Temporal scale

— one month

Price and license
— Owned by local government

— Raw data for the water usage are provided by public utility companies

9 KRIHS

Visualisation

* No water use for more than 6 months




Analysis
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e Calculation of infill development potential by

applying a logistic regression model

Implication

9 KRIHS
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Merits of Using Big Data

e Spatial big data holds new information and
knowledge about cities and regions
— Good for microscopic and dynamic analysis

— Can complement and/or augment existing statistical

indicators

— Better support data-driven, evidence-based, citizen -

oriented urban and regional policy

) KRIHS

Limitations of Using Big Data

* Inaccessibility

— Big data is often proprietary and is not opened to general public in
many cases.

— Big datais too big and too complicated to be used by policy analysts
who don’t have proper computing platform and technology

— Big data often involves privacy issues
* Expensiveness

— The use of big data requires a significant amount of time and cost for
data gathering and processing

* Heterogeneity

— Difficult to process with one tolls and to integrate together
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What is necessary to promote theé
use of big data?

* Data policy for increasing accessibility of big
data
* Research and development of new methods

and models

* Development and Implementation of big data

governance

9 KRIHS
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Questions & Comments

dhkim@krihs.re.kr




