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Rising temperatures due to climate change Ljmimyavv

Introduction

Change of average temperature (1901~2012) IPCC, 2013
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Rate of increase in population density
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Research Process

Urban Heat-island

Automatic Weather System

« Definition

* Properties

« Effect elements
* Intensity

» Measurement

* AWS overview

* AWS status in Seoul

* Collection of AWS Database

Representative case study
review
Composition of UHM

I
Effect Measuring of Manbin
elements Weather pping
' Pl:lbllc Station , GIS Tools &
Urban heat island Private company .
. Interpolations
Station
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Research process




Urban Heat-Island wh 0 EIVER

Literature review

Why the urban heat island effect occurs

GRAPHIC ALEXANDRE AFFONS

RURAL AREA CITy

3

Heat
absorption
and
retention

L)
Plant

transpiration and
water evaporation
from the soil

Water
penetration

* Luke Howard(1820), Landsberg(1981), Oke(1982), Balchin and Pye(1947) ..etc

* An urban heat island (UHI) is a city or metropolitan area that is significantly warmer than its
surrounding rural areas due to human activities.

* The annual mean air temperature of a city with 1 million people or more can be 1.8-5.4°F (1-3°C)
warmer than its surroundings.
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Automatic Weather System/Station (AWS) i v

Literature review

Observation network (based on The Korea Meteorological Administration& Seoul Metropolitan Government)
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Observation network (Private company based on mobile communication network station at SK planet)
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Automatic Weather System/Station (AWS)
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Automatic Weather System/Station (AWS) i v

Literature review

Automatic Weather System /X Automatic Weather Systern ’\

A AWS [Korea Meteorological Administration]
t]

A AWS [SKplanet Mobile Communication Network Stations]
A AWS [Seoul Metropolitan Governmen River
Fiver

3

. Private company AWS (SKplanet-Mobile
Public AWS (KMA, Seoul) pany AWS (SKplanet
communication network station)
reliability of data Many measuring points
Positive
Information fee is free can be measured in living level
1 point / 7km "~ 10km (too far)
. Information fee is expensive
Negative

Installation spot is top of mountain, center
of Green park, or school



Case of Urban Climate map
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Literature review

Figure 5. The working process of the UC-AnMap of Hong Kong (Ng eral, 2008a). This figure is available in colour online at

wileyonlinelibrary comfjournal/joc
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Case of Urban Climate map

Literature review
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Case Study : Seoul

Case Study : Seoul

Administration level Planninglevel Utban Climate issue Climate scale =L
ion 1:100,000 ) . s .
Region Utban development; Heat island eftect; ventilation and air M o o, A
City 1:25,000 master Plan paths
Neighbourhood 1:5,000 Utban structures Thermal comfort; air pollution Mesoscale/Microscale X
Streets, block of houses 1:2,000 Street and Open space design Thermal comfort Microscale X
Single }fglgng site Building design Radiation and ventilation effects Microscale X
Urban Heat-island Map

Urban Climate Map(UCM) Urban Heatisland Map(UHM) Vulnerable Urban Heat-island Map

Installation status

of AWS Components of Urban Reflect t?
(Public/Private) Heat-island Map Urban Heat-island
Vulnerability
Collection of Landuse indicators
Database Building
Population
Mapping of Biotop
Urban Climate Transportation




(1) Urban Climate Map
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(2) Urban Heat-island Map
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Case Study : Seoul
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(2) Urban Heat-island Map TIRAL

Case Study : Seoul
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Case Study : Seoul
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Conclusions

 This study proposed how to make UHM by utilizing meteorological
measurement equipment based on mobile communication stations.

« UHM development methodology proposed in this study can solve the
problems such as gaps between measured regions and information
collection period by utilizing communication stations for measurement and
collection of weather information.

 For the future study, the present study should be advanced to be used for
division of urban climate regions and planning guidelines in order to
Improve utilization of the climate maps produced in this study.
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