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Gwangjuods Ur'lI

1. Development Carvon anagement

A Committed climate response
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Pilot city for climate 2011 Gwangju UEA GEO-5 Rio+20 UNEP session
response Summit intergovernmental
meeting

Gwangju positioning itself as
nNna gl obal environment al | e
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Gwangjuods Ur'lI

1. Development Carvon anagement

A Gwangju: Carbon -Neural City by 2050 A Need to identify city -specific GHG
emission patterns

A Gwangju has pledged to reduce GHG A Need for a base system to continuously monitor
emissions by 40% of BAU levels by 2020, progress towards a carbon-neutral city
50% by 2030 and become carbon-neutral by - Systematic management of GHG emissions
2050 - Monitoring of GHG emissions
t A Need for a comprehensive GHG emissions
reduction strategy to
-identi fy Gwangjubdbs emissi on
" ‘ - project future emissions and emission reductions
A :
%40% 550% Carbon-neutral
~~~~~~~~~~~~~~
Reduction s A it
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2020 2030 2050 g Toom Tu

©  uen [ RLRTES

@ 88590 o T wazne
I R o L
|
- S pe
~WEE MBS - B8 i)
o - = »- =t 8 = 9 \
B denasaning e

Focusonncutting down

GHG emi ssionso Urban Carbon Management

System (UCMS) developed



Gwangjuods Ur'lI
Carbon Management
System

1. Development

1-2 Objectives and scope

Monitor GHG emissions to
become carbon-neutral

Identify in depth city-specific
GHG emission patterns

AcC ns— ———

Analyze the effects of climate

Objectives ..
change policies

ARefine the GHG inventory at AEstimate projected GHG ADevelop evaluation indicators ABuid acomprehensive systemto
the city planning level emissions and an evaluation model to monitorand manage progress
Ndentlfy Ca.rbon emission trends . monitor progress towards a .
o AAnalyze the impact of each : towards a carborneutral Gty
Mnalyze car b0n emission I . I t GHG Carbon_neutral C|ty Mdv th h .
pattemns planning element on AEvaluate a carbon-neuiral city ance the comprehensive
emissions under each scenario management system

Need to identify city-specific
GHG emission patterns

Need for a system that continuously
monitors/manages emission trends

Committed climate

Background response at city level

AGHG emissions classification system
tailored to urban planning

ARefinethe GHG inventory at the land plot
level

ANeed for a base system to continuously
monitor progress towards a carbon-neutral
city

AEvaluate an urban development project
based on before/after simulations

AGwangiju positioning itself as a global
environmental leader
AGwangju: Carbon-Neural City by 2050



Gwangjuods Ur'lI

2. Key Features Carbon Management
System
2-1 Refined inventory

AGHG emissions classification system AGHG inventory refined at the land
tailored to urban planning plot level
City-level inventory ATEES of_urban e L
planning Classification
C
Residential alegory
Buildings
Public Subcategory
Commercial
Spatial
Type
Transport scope
Transport >
Land plot level Gu/dong level City level
Waste
Parks and green
Agriculture/livestock spaces




2. Key Features

2-1 Refined inventory

C Refined inventory: Buildings

BASIC STATUS
ANALYSIS

Features/differences (buildings)

GHG emission trends

. (yearly/monthly/use) STOREY
2 Emissions tracked at the land plot STRUCTURE
level

Emission units for 103 building uses
3 (Apartments vs. houses)

Emissions comparison and energy
4 use evaluation for same type
(References for review of energy use plans)

Emissions by build year
S (Buildings built before 2000 vs. after)

BUILDING
APPROVAL
YEAR

Factors affecting GHG emissions
§) (Deterioration in buildings, living standards,
resident population)

ENERGY

Gwangj uos
Carbon Management
System

TIME SERIES
ANALYSIS

DETAILS &

INCREASE/DECREASE FOOD WASTE GENERATION

- o,uuuT o, uuuaitr | o, UUUT TUUUUL D e U uuuvg

8o B 1120 B 21 0r more

- Less than 5

- Steel frame, reinforced
concrete

- Wooden

B steel frame

- Others

- Concrete
- Masonry

[ (Residential) Standalone @ (Residential) Dormitory/

ouse TR MEUEE - (Residential) Apartment

- (Commercial) Neighborhood- ;Commercial) Public health - gCommerciaI) Food hygiene

acilities
- (Commercial) Market

living facilities acilities
mmercial) Leisure an :
- gﬁj)grts fgc?lli%t)es eisure and . (Commercial) Hotel
- (Commercial) Large stores - gCom_merual) Healthcare - (Business) Office

acilities
] s (Transport) Hazardous Transport) Vehicle-related
@ (Business) Officetel . material facilities - gacilitieps )

Transport) Transportation A . -
- gacilities - (Cultural) Cultural facilities - (Cultural) Ritual facilities

- (Culture) Welfare facilities . Education)

ducation/research facilities @ (Religion) Religious facilties
) (Others) Others

B 1950-1989 B 19901999

- 2010 and after

@ sefore 1980
@ 2000-2019

Ur



Gwangjuods Ur'lI

2. Key Features Carbon Management
System
2-1 Refined inventory

C Refined inventory: Transport

For the transport sector, the inventory was tracked based on a unit model and trip distribution. For basic unit,
emi ssions from Gwangjubs entire transport sector and KOTEMS
System) Tier 3 data were considered to estimate emissions for key sections.

Unit model/IPCC Tier2 KOTEMS Tier 3 data applied

AEmissions from road traffic (passenger cars, vans, trucks, Acalculation
special cars) were computed based on a unit model, and ZGHG emissions = Traffic volume in the section by

those from urban railway (metro) the IPCC modal type (units) X Section distance () X Emission

Unit model coefficient by modal type/speed (tCOF -unit)

AcCalculation

Baegun Square i Nambu Police Station entrance
Nambu Police Station - Baegun Square

Gwangju Univ. Entrance Intersection - Baegun Square
Baegun Square i Gwangju Univ. Entrance

Dongun Overpass Sageori - Nongseong Square
Nongseong Square - Dongun Overpass Sageori
Seobang Sageori - Sansu Ogeori

Sansu Ogeori - Seobang Sageori

© 0 N o o &~ W N -

Dongrimdong Rehabilitation Center - Unam Sageori
10 Unam Sageori - Dongrimdong Rehabilitation Center

© 11 Hak-dong Samgeori i Namgwangju Sageori

ZGHG emissions = Annual distance travelled by vehicle type
and fuel type () X Fuel spent based on distance travelled
(L/ ) X Emission coefficient by fuel type (tCO2)

IPCC Tier2

ACalculation

ZGHG emissions = Fuel sales by fuel type () * MOLIT-
announced emission coefficient by modal type (COFR )

. 12 Namgwangju Sageori i Hak-dong Samgeori
13 Uncheon Reservoir i Ssangchon Station Sageori
14  Ssangchon Station Sageori - Uncheon Reservoir

15 Seobang Sageori i Munhwa Sageori

: 16 Munhwa Sageori - Seobang Sageori

17 Kyungshin Womeno6s HiJyigheShg Bamngebri S a

= 18 Jungheung Samgeori-Kyungshi n Womendés High School Sa

19 Useok Intersection - Dongun Overpass Sageori

20 Dongun Overpass Sageori - Useok Intersection

21 Geumnamro-4-ga Station Sageori i Yu-dong Sageori

22  Yu-dong Sageori - Geumnamro-4-ga Station Sageori
23 Donglim I.C. T Gyesu Intersection

24  Gyesu Intersection - Donglim I.C.

GHG emi ssions from Gwangj uv#®-

i GHG emissions from key sections
entire tranSpOl’t sector 26 Gyesu Intersection - Gwangcheon Sageori

27 Gyesu Intersection i Punggeum Sageori

25 Gwangcheon Sageori - Gyesu Intersection

28 Punggeum Sageori - Gyesu Intersection



2. Key Features

C Refined inventory: Green spaces

How the existing inventory was developed

Alnitially, absorption volumes were estimated using the IPCC
methodological approach

AHowever, the classification is not suitable for cities and cannot be
reflected in planning

IPCC Tier2

ACalculation

Z GHG emission absorptions = Harvest area of perennial woody plants (ha)

X Coefficient for woody plant biomass (tC/hayr)

Classification
Level 1

Classification
Level 2

Classification
Level 3

Classification
Level 4

Non
energy

AFOLU

Land

Forest land maintained as forest land

Land converted to forest land

Farmland maintained as farmland

Land converted to farmland

Land converted to grassland

Wetland maintained as wetland

Land converted to wetland

Loss of biomass carbon stocks due to land use
conversion

Annual change in organic carbon stocks in
mineral soils

Loss of carbon stocks in dead organic matter
due to land use conversion

Gwangj uos
Carbon Management
System

Absorption coefficients by tree type applied

AAbsorption coefficients by tree type, which were developed in
Korea, have been applied

AGwangju does not have a forest database sorted by tree type. A
database sorted by green space was developed instead

Absorption coefficients by tree type

ACalculation
Z Forest: Area by forest type 3 absorption coefficient ( CO2/ha)

Z Roadside tree : Area by green space type 3 absorption
coefficient ( CO2/ha)

Category Subcategory Type
Neighborhood park
Parks
Theme park
Artificial green
Forests Landscape green zones
spaces
Green zones Buffer green zones
Connecting green zones
Ginkgo tree

Zelkova tree

Fringe tree

Flowering cherry tree

Roadside trees -
Manshurian fullmoon maple tree

Cherry tree

Pagoda tree

Plane tree

Ur

l



Gwangj uos

2 . Key Featu reS Carbon Management

System

2-2 Geospatial mapping

Ur

GHG emissions/energy consumption data
+ Building attributes + geospatial data

AEmission and energy sources data is linked with building
attributes (administrative dong, block, land plot, building)

Inventory where emission sources, energy sources and

geospatial data are linked with one another

Emission Energy Geospatial

sources sources data

’---

~
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|
i
|
l
: ABuildings: Standalone,
|
|
|
|

|
|
|
|
|
|
|
|

commercial, business, :

industrial |
|
|
|
|
|
|
|
|
|
|

" ATopographic data:
communal, Electicity Adeni?mist[:ative district
(gu/dong), block/land
plot/building, traffic network
| ATransport: Passenger Districtieete;i)in and Aattributes: Building
I cars, rail, bus cooling 9 attributes (use, total floor

: AParks (absorption area, deterioration level)

sources)

|
|
a
|
|
|
a
Gas :
Water : +
|
|
|
|
|
|
|
|
|
|
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Gwangjuobds Ur

2 . Key Featu reS Carbon Management

System

2-2 Geospatial mapping

GHG emissions/energy consumption data
+ Building attributes + geospatial data

AEmission and energy sources data is linked with building
attributes (administrative dong, block, land plot, building)

BASIC STATUS DETAILS & TIME SERIES
ANALYSIS INCREASE/DECREASE [FOOD WASTE GENERATION = “ANA} vS|S

@ GHG/ENERGY TRENDS IN BUILDING SECTOR
Energy

CRITERIA ® consumption . Emissions (tCO2) . Emissions per unit "N k il ‘ =
(TOE) o g
. 2N \
ENERGY I S B
TYPE . Electricity . Gas . District heating and cooling " 13, N
@ Less than 500 @ 500-999 @ 1.000-2,999 14 W \( 1 s Q
 3.000-4,999  5.000-9,999 10,000 or more
h : o DA
STOREY ’ ] . Tl y LinEo! T/
@ Less than 5 [l 5-10 B 1120 B 210 more - uy M|l 2 e it
i =Ly | ApOhE {

STRUCTURE @ concrete rsgﬁ?!);(r:%rg%bncrete @ steel frame

@ Masonry 8 wooden B others . ( BIOES \
CARER \ :: ° 4

(Residential . .
. Standalone %ouse . multiplex . (Residential) Apartment

(Residential) Dormitory/

(Commercial) (Commercial) Public : i
Neighborhood living [l health faciliies @ (Cormercial) Food hygiene

facilities acilities

(Commercial) Leisure Commercial) Hotel i
. and sports facilities . ¢ ) . (Commercial) Market

i (Commercial) ) :
. é%?rg‘smem'a') Large . Healthcare facilities . (Business) Office

Transport) Hazardous i
@ Gusiness) Officetel () aena asiives @ {[ransport) Vehicle-related
Cultural) Cultural . L
e ciie. g,aﬂ"t,ie,S, _ @ (Cultura) Ritual facilities




2. Key Features

2-3 Carbon-neutral evaluation system

T I

To T >0

Ur

Gwangj uos
Carbon Management
System

Carbon-neutral city evaluation system

Emissions evaluation model
for policy

Project registration
Projected CO2
emissions estimated

Baseline defined
(CO2 emissions before
development

Projected population
(current population/number
of households)

Area by use

GHG emissions reduction
plan

Select area similar to the
target area as baseline

Total emissions

Emissions per capita valuation .
Emissions per against Plagréegsgggsny
household baseline |

reduction
CEEMENS

Passive house technology
Consider daylighting in
layout

Green roof/root top

Green walls
High-efficiency lighting
LED lighting

Solar PV/geothermal

Bike lanes

To o To o Do Do P ]

Evaluation indicators for
urban carbon management

A Regional characteristics considered

A GHG emission and reduction patterns
considered

A Easy-to-obtain/apply data

A Easy-to-understand indicators for all

Criteria Pressure indicators Response indicators
Gwangju Cityds GHG emi s o .
Metropolitan (buildings + transport - A GHG emissions per capita
. o A GHG emissions per GRDP
City emissions absorbed)
Buildinas GHG emissions from A GHG emissions per area
g buildings A GHG emissions per household
GHG emissions from A GHG emissions per capita
Transport transport A GHG emissions per number of
registered vehicles
Parks and GHG emissions absorbed by A GHG emissions per capita

A Area ratio of sources absorbing

parks and green spaces e
GHG emissions

green spaces

l



