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ABSTRACT

This study mainly focuses on urban regeneration project as a countermeasure to resolve climate change issues by analyzing the
carbon-reduction effect of Jeonju test-bed cases. First, an urban regeneration project is designed for city, Jeonju by analyzing its
environmental problems and potential improvement. Then, carbon emission and reduction amounts are evaluated for different
businesses and scenarios. Carbon emission sources are classified according to a standard suggested by IPCC, and the emissions are
calculated by various standard methods. The result shows that carbon emission amount in Jeonju test-bed is 102,149 tCO2eq. The fact
that 70% of the emission from energy sector originates from buildings implies that urban regeneration projects can concentrate on
building portions to effectively reduce carbon emission. It is also projected carbon emission will decrease by 3,826tCo2eq in 2020
compared to 2011, reduction mainly based on overall population and industry shrinkage. When urban regeneration projects are applied
to 5 urban sectors (urban environment, land use, green transportation, low carbon energy, and green buildings) total of 10,628tCO2eq
is reduced and 4,857tCO2 (=15.47%) when only applied to the green building sector. Moreover, different carbon reduction scenarios
are set up to meet each goal of different sectors. The result shows that scenario A, B, and C each has 5%, 11%, and 15% of carbon
reduction, respectively. It is recommended to apply scenario B to achieve 11% reduction goal in a long term. Therefore, this research
can be a valuable guideline for planning future urban regeneration projects and relative policies by analyzing the present urban issues
and suggesting improvement directions.
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Fig. 1. Location of Objective Area

Table 1. Major Problems of Objective Area on Various Sectors
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Table 2. Potential Analysis of Objective Area on Various Sectors

Field Potential
® Regeneration of Nosong stream around the market
areas
® Some residential sectors and market places are
advantageous for waste and wastewater recycling
Urban

® Abundant public institutes like schools and city hall in
TB areas

Environment

® High applicability of green technologies due to

Field Problems ongoing projects that build arcades along the road,
e Significant heat-island effect near the city hall and Taepyeong 5.
markets ;.and luk.ewarm efflid of.Nolsong stream's ® Potential establishment of network between green
regener.atlon p.rOJect on market ‘act‘lvatlon areas and water spaces based on regeneration project
e Large impervious areas and significant detours of of Nosong stream
water cycle R - . .
Great views due to high hill location
Urb ® Serious malodor and sanitary problems of waste e Local church o oed with a 1 e 1ot |
B .r an ¢ disposal sites and urban farms of old residential areas IOC? dc ure e%mpfel with a large parking lot 1s
nvironmen ocated near residential areas
® Poor pedestrian environment throughout the entire Land Use — -
. . . [ ]
TB areas and public security improvement needed Feagblllty study a“‘? d.es1gn pl;?n of the develogment
around urban open spaces are in process for building multi-purpose alleys in the
market place
® Playground, exercising facilities, and the building p - - -
exterior of Jeonju elementary school need to be * Ae.sthetl.cny 1m})rovement of urban spac.es including
refurbished residential environments due to refurbishment and
urban regeneration projects
® Unestablished green network and lack of carbon g L J_
sinks especially around the market areas ® Development of pedestrian areas
g * Poor maintenance of urban public spaces and lack of Green ® Improvement of pedestrian environment due to
Land Use urban spaces like parks, benches, and resting areas Transportati | refurbishment of roadsides in market areas
® Lack of parking lots and pervasive illegal parallel on ® Design of various development plans for improving
parkings alleys, community roads, and slopes
® Poor public transportation network and traffic congestions L b ® Business for building eco-schools
- - : ow-carbon
Green ® Absence of bicycle roads and deficient bicycle racks Energy ® Design for maintaining market signs and lights during
in TB areas i i
Transportation - - night times
® Low supply of public green vehicles compared to Build ® Various application of historical and traditional buildings
other districts uildings
L P Foblio si v - = 1o various public buildings applicable with local features
® Low energy efficiency of public signs and lamps in
Low-carbon the stor esgy yorp . P o Street of movies in neighborhood
Energy e Limited supply of gas in residential areas and poor ® Various public institutions like schools and city hall in
infrastructure network for renewable energies Others TB areas
® Abundant buildings that are older than 20 years and ® Near Korean traditional village
Buildings susceptible to increase in heating expense during winter e Abundant tourism sources with Korean traditional

® Energy inefficiency in existing buidling materials.
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Table 3. Procedure of Estimation for Greenhouse Gas Emission

Mass
STEP 1 STEP 2 STEP 3 STEP 4

Reveiw of Carbon Carbon Show Carbon

Federal-Local Emission Reduction Reduction
governments' Projection/ | | Set-upfor | | EffectinTB
Carbon Carbon Goal Different ares through
Reduction Set-up for Green Green Master
Plan TB areas Businesses Plan Business
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Table 4. Procedure of Classification for Greenhouse Emission in

Urban Area
STEP 1 STEP 2 STEP 3
Review of Investigation of Classification of

oy emission sources of
Guidelines of | — i

IPCC 2006 1pCC|  |Crecnhouse gas atan
objective area

Greenhouse gas
emission sources

Measurement method by the

guideline of greenhouse gas

emission measurement

- Use of IPCC G/L, local
government's guildeline of
measuring greenhouse gas
emission

- Use of previous data in TB
areas(reflecting locality)

Down-Scaling method using

greenhouse gas emission result

- Down-Scaling the greenhouse
gas emission result measured by
the guideline to local scales of
TB areas, Changwon and
Jeonju local governemnt

Measurement method of greenhouse
gas emission

Unit Method Energy simulation method
- Applying the unit emission data| (buildings)
(tonCO»/unit) suggested by - Derivation of simulation result
previous reports to TB cases based on international standard
- Residence : applying national of measurement method along
average per area and residential|  with site investigation
type (collecting data regarding wall,
- Commerce : applying national insulation, window, material,
average per use use, etc.)

Fig. 2. Four Methods of Greenhouse Gas Estimation
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Table 5. Schemes of Greenhouse Gas Emission on Three Scenarios in an Objective Area
Schemes 2020
Scenario A Scenario B Scenario C
Rainwater Recycling of 1%, Facilities of | Recycling of 1%, Facilities of | Recycling of 1%, Facilities of
100% 100% 100%
Waste recycling by free market Recycling 1% Recycling 30% Recycling 65%
Green wall on building Area: 515m*3m Area: 515m*3m Area: 515m*3m
Carbon neutral school forest building business School: 3 School:: 3 School:: 3
Green roof on buildings participation 50% participation 100% participation 100%
Planting 20,000 trees 38,000 trees 63,000 trees

Natural gas vehicle supply business

vehicles: 4,576

vehicles: 4,576

vehicles: 4,576

Bicycle road installing business

no business, road length:

no business, road length:

no business, road length:

1.465km 1.465km 1.465km
Bicycle use system business participation rate 2% participation rate 2% participation rate 2%
GreenCar community business application 50% application 100% application 100%
GreenCar supply to public institution business 50 cars 100 cars 100 cars

Driving based on a day

application 100%

application 100%

application 100%

Replacement with LED commercial sign

replacement rate 100%

replacement rate 100%

replacement rate 100%

Replacement with LED street & traffic lights

supply rate 100%

upply rate 100%

upply rate 100%

Light replacement to LED in public institution
business

power replacement:
32W->15W institution:

power replacement:
32W->15W institution: 12

power replacement:
32W->15W institution: 12

Renewable energy installation for public buildings

Gross floor area: 6,000m2

Gross floor area: 6,000m2

Gross floor area: 6,000m2

Renewal of culture foundation 57 tCO2 reduction 57 tCO2 reduction 57 tCO2 reduction
Renewal of welfare center for the elderly 56 tCO2 reduction 56 tCO2 reduction 56 tCO2 reduction
Renewal of Jeonju elementary school 190 tCO2 reduction 190 tCO2 reduction 190 tCO2 reduction

Table 6. Greenhouse Gas Emission Mass on the Estimation Methods in an Objective Area

L . Carbon dioxide emission mass (tCO2eq)
Category Division Section - - - - - -
Energy use Down-scaling National unit Local unit Simu-lation
o Household 29,935 - 20,202 17,676 101,128
Building - -
Energy Commercial/Public 41,300 - 65,994 50,447 63,231
Transport 28,475 37,953 - -
Industry 3,198 - - -
Land - -783 - -
Environmental Infrastructure - 506 - -
Total 102,631
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Fig. 3. Greenhouse Gas Emission Mass on Various Sectors in an
Objective Area
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Table 7. Prediction Model on Variables for Greenhouse Gas

Emission Source Prediction Prediction Model
Factor
Industry/
Environmental Population y =1541.6In(x) + 115247
Infrastructure
Household households y = 2457 4In(x) + 40731
Commercial/ Business
. Licenses y = 123580In(x) + 213466
Public
number
Vehicle
Transport registration y=167517x0.1221
number
Field y =-4542.1x + 297815
Land Paddy y =-5260In(x) + 49351
Foreset y =-6106In(x) + 962477

Table 8. Prediction of Greenhouse Gas Emission Mass in Objective
Area (Unit : Co2eq)

Classific
: Energy
o Enviro-
Division Building Ind- | nmental Land | Total
Comm- | Tran- | ustry | Infrast-
fon | 1045 i ructure
Section hold ercial | sport
/Public

2011 | 29,466 | 41,286 |28,475| 3,198 | 505 | -782 | 102,149

2012 | 29,610 | 40,672 |27,976| 3,156 | 499 | -782 |101,133

2013 | 29,756 | 40,066 [28,310| 3,115 | 492 | -781 |100,960

2014 29,902 | 39,470 |28,432| 3,075 | 486 | -781 |100,585

2015 | 30,049 | 38,882 |28,539| 3,036 | 480 | -781 |100,206

2016 | 30,196 | 38,303 |28,634| 2,996 | 474 | -780 | 99,825
2017 | 30,345 37,733 |28,721| 2,958 | 467 | -780 | 99,445
2018 30,494 | 37,171 |28,800| 2,919 | 461 =780 | 99,067
2019 | 30,644 | 36,618 |28,873| 2,882 | 455 -780 | 98,693
2020 | 30,794 | 36,073 |28,940| 2,844 | 450 | -780 | 98,322
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Field Strategic Business Particular Business
» Establishment of blue-network * Elue—network, market square spring & waterway,
t market ol N ) i excursion road, resting place, micro—climate controlling — .
at market place near Nosong streal arcade building near Nosong stream T~ Establishment of
N
= Urban water regeneration * Rain water siorage, unclogging rainwater drainage, T
Urban business |decentralized supply of water flow equivalent to Nosong ’*\lif—f—w_,_w_:‘;\,\ low—carbon g[een
. _ . . * Install & maintain green box at New Joongang market, A \ iy . .
Environment ;uﬁ;ougfs;;i\gdmg green infra and residential areas, urban farm activation, improve \ environment USIng
g public disposal sites, build flee markets N\ \ \
= Public security enhancing - Prevent crimes at residential and market areas, build \\\\ traditional sources
business safe and secure roads \\ \
) - Tnstall & majntain areen box & uncjoaging ramwater \
= Eco-school business Féeﬁgggner\a[e%ﬁlg%g&ééfwaﬁe urban ﬁamr‘g, promote \\ \
= Urban green space building - Build eco-roads, green curtains, carbon—neutral schools, \
business forest, greenroof system \ SO
\ \ .
Land Use = Green pyramid & resting place - Activate green pyramid community, utilize open space \ N Establishment of
building business 2s resting places. 3 \\
= Green parking lot activating - Decentralize parking lots, supply green parking lots E— g[een economy
business ito religious institutes, build infarmation parking system .
. // collaborated with the
= Low-carbon public - Supply natural gas vehicles, activate public /
Transportation system business transportation, operate local bus transit system N current economy
Green = Theme-centered bicycle
- Install and digitalize bicycle use system
Transportation system business ! ! / % \\
« Green transporiation localizin - Operate and activate electric vehicles & green car in - \ \\\
e 4 9 Incal communities and public institutes, stabilize seli- \/ \ \\
carfree day system. / 7[7/\ Q\\\ \ Establishment of
N
= Energy efficiency increase & * Replace signs in public institutes with LED, encourage 4 ~ NN \‘\\ P
— Conservation business Energy conservationin residential areas, NN futuristic green
Low—carbon 7/ \\\\\
EFIEIQY = Renewable energy promotion - Renswable energy supply to public institutes, build / 7 Commumty with
business Energy conservation & demand control system / //
_— environmental
= Green regeneraﬁon of - Green regenerafion project by Jeonju culture foundation "
GreenBuildings . ) build welfare centers for the aged, greenregeneration 3
g buildings business project in Jeonju elementary schosl conservation

Fig. 4. Renovation Schemes of Urban Regeneration
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Table 9. Renovation Schemes of Building Sector

SaAg E - ARTBANE R -

Bus- | Busi Back Appli
. o LSINess ac grf)l}nd & Business Outline Particular Business pplied Green Business Image
iness | Strategy Conditions Technology
Green regeneration
® Need for ® Application of environmental building plan by Jeonju | LED Light+Window
activation of process for aged and multi-purpose public| Cylture Foundation
Short-|  Green urban decline buildings and improvement of structural -
. Jeonju welfare
term | regeneration safety nter for the aged
busi- | business of |® Need for e tg LED Light+Window
ness | buildings improvement of|® Accomplishment diffusion through green re%enera on
physical voluntary participation by publicizing pan
environment of | structural performance, economic effect. .
> > | Renewal of Jeonju . .
aged buildings | image improvement elementary school LED Light+Window
Block improvement LEDLight
business
® Through site visit & investigation and Win.dow+(.)utside
analysis of building characteristics Commercial block 1nsula.t10n
(window, insulation, age, etc.) and improvement ) 01..1t51de )
residential form, categorizing residential business 1nsglat10n+B01ler
and commercial buildings in terms of WmeW*U“?D
building characteristics and reviewing Window-+Boiler
® Need for carbon reduction plan ) .
Mid/ activation of Residential W1nd0w+.—B01ler
Green urban decline  |® Through site visit and analysis of building| plock improvement Outside
Long- . ot ; ; . insulation+Boiler
term regeneration characteristics, suggest suitable business business -
busi business of |® Need for for each building block Window+LED
buildings | improvement of]
ness . . . v
physical ® Improve marketability of businesses for Multi-household -
environment of | different blocks and induce community . .
o C . block improvement Boiler
aged buildings | participation in the business business
. Apﬁlliciatlonfof optllzn]:ll el;l;lent N Boiler+Outside
technology for each block by categonizing|py, ;o residential|  insulation Inside

into development, commercial, residential,
multi-household, declined residential, and
other blocks

block improvement

insulation+LED

business Boiler+Inside
insulation
Other block A
improvement LEDLight
business
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Table 10. Mass and Rate of Greenhouse Gas Emission on the Regeneration Schemes

Block Application Method Carb((l)(r;(r:ecc)l;;: tion (51);?;(::3 \i/(()j:) Redu(ztoi/(:; ratio
S Boiler+Window 510,421 1,172,410 35.17
Comm'eglc(;ibmldmg Boiler +Outside- insulation 127,817 215,721 40.48
Resei-dential Outside-insulation+Window 354,328 1,736,180 33.99
District S Boiler 138,222 22,217 23.54
Re““’ﬁﬁﬁ“ﬂdl“g Boiler +Outside- insulation 1,130,547 1,624,403 45.09
Boiler+Window 38,080 117,140 30.22
Multi- household block Boiler 214,907 34,685 23.79
Reseidential Declmet()i1 s:ls(ldentlal Bo(lf(l)*:vl_lliliel;lﬁzlil:lt)lon 243,423 139.894 43.0
District
Others LED 18,271 119,875 3.95
Total - 2,776,016 5,182,525 -
block LED 480,511 2,741,285 4.92
Outside-insul-ation+Window 359,628 1,601,220 38.15
) o Boiler +Outside- insulation 261,235 678,862 29.55
Com-merce Comm'eglc(')ib“ﬂdmg Boiler+Window 451,358 1,275,814 30.64
District Outside- insulation+Window 170,161 737,757 40.40
Boiler+Outside- insulation 271,331 649,308 31.24
Arcade block LED 86,892 516,713 4.86
Total - 2,081,116 8,200,959 -
Table 11. The Goal of Reduction and Emission Mass of Green- FAZIAFGe] 38,0001, 33713 137 HEES 10002

house Gas on Three Scenarios in 2020

Item BAU Scenario A | Scenario B | Scenario C
Reduction Goal 0% 5% 11% 15%
Carbon Emission
Goal in 2020 98,322 93,406 87,507 83,574
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