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1 SSttaattuuss  ooff  LLaannddffiillllss  iinn  SSoouutthh  KKoorreeaa

Policy Limitations of Waste Management in Regional Landfills

• SSuuddookkwwoonn LLaannddffiillll (responsiblefor Seoul Metropolitan

Region)accounts for more than half of the capacity of

public landfillsin South Korea.

• To reduce greenhouse gas emissionsfrom waste, the

government is pursuing policies to reduce landfilling,

starting from the SudokwonLandfill*.
* Sudokwon Landfill: Landfilling ban on Construction Waste (2025), 

Landfillingban on HouseholdWaste (2026)

CCaatteeggoorryy
NNuummbbeerr  ooff  
LLaannddffiillllss

AAccccuummuullaatteedd  
LLaannddffiillll  WWaassttee  ((mm 33))

Public Landfills
(Government managed)

210 451,335,870

Public + Private-owned 
Landfills

306 641,082,438

Source:Ministry of Environment(2024),Status of Waste Generationand Disposalin 2023

LLaannddffiillll  FFaacciilliittiieess  iinn  SSoouutthh  KKoorreeaa,,  22002233

65%

35%

Proportion Based on Accumulated Waste 

Volume

Sudokwon Landfill Regional Landfill

Source: Joint Ministries (2025), Measures to Advance Waste Landfill

ManagementVia Enhancingthe Stability and Efficiencyof Waste Treatment

• Regional landfills (Excluding Sudokwon Landfill)

managed by local governments account for 35%

of landfilledwaste.

• Meanwhile, the ban on householdwaste landfilling

in regional landfillsare postponeduntil 2030.
❖ Reasons for Postponement: Difficulty securing waste

incinerationfacilities,difficultyon waste recyclingexpansion.
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1
Emissions from Landfills Account for the Most Waste Methane Emissions

LLaannddffiillll  EEmmiissssiioonnss account for most (92.3%) 

of the waste sector methane emissions.

Source: Greenhouse Gas Inventory and Research Center of Korea, National

GreenhouseGasInventory (1990-2022)

Methane has a 
Global 

Warming 
Potential of 

28x compared 
to CO2 over 
100 years
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Methane’s Global Warming Potential over Time

Time (Years)

Methane has an average lifespan of about 1122  yyeeaarrss  in 
the atmosphere – making the actual Global Warming 

Potential to be about 8844  ttiimmeess that of Carbon Dioxide.

Source:David Allen (2014),Current Opinionsin ChemicalEngineering 

SSttaattuuss  ooff  LLaannddffiillllss  iinn  SSoouutthh  KKoorreeaa

92.30%

0.89%

0.01% 6.80%

2022 National Methane Inventory: Major 

Emission Sources from Waste Sector

Waste Landfilling

Biological Treatment of Solid Waste

Waste Incineration and Open Burning of Waste

Wastewater Treatment

Methane has a Global Warming 
Potential 84x compared to 

Carbon Dioxide over 20 years
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2 HHooww  iiss  MMeetthhaannee  EEmmiitttteedd  ffrroomm  LLaannddffiillllss??

Methane Emission Processes from Anaerobic Landfills

Source: Takeo Tashiro,SolidWaste Managementand GlobalWarming

• Anaerobic Landfill: Happens when

Microorganisms decompose Organic

Waste (Food residue,Wood,Paper etc.) in

an oxygen-free environment.

• When microorganismsdecomposeorganic

waste under anaerobic conditions, landfill

gas (mainly composed of methane and

carbondioxide)is generated.

• In South Korea, direct landfilling of food

waste has been banned since 2005, but

methane is still released due to landfilled

organicwaste suchas wood and paper.
❖ The composition of landfilled waste comprises of

27% Organic waste and 73% Inorganic waste.

(Basedon 2022 NationalStatistics)
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2
Semi-aerobic Landfill: Alternatives to Lower Greenhouse Gas Emissions

Gas Pipes for 
CO2 release

Source: Takeo Tashiro,SolidWaste Managementand GlobalWarming

HHooww  iiss  MMeetthhaannee  EEmmiitttteedd  ffrroomm  LLaannddffiillllss??

• Semi-aerobic landfill: oxygen (air) is injected into the

landfill. Microorganisms aerobically decompose waste,

leading to stabilization of waste and reduction of

methane emissions.

• Leachate collectionpipe openingsare placedoutside the

landfill to remove leachate effectively and facilitate

injectionof air.

• Decompositionof waste through semi-aerobic methods

contribute to Greenhousegas emissionreductions.

❖ South Korean Study (2024): approximately 96% of

greenhouse gas emission reductions were achieved by

injecting air into the anaerobically operated landfill in Yeoju,

South Korea.

• Semi-aerobic landfills were first developed in the 1970s

in Fukuoka, Japan. Certain regions in the Sudokwon

Landfill are operatingunder the semi-aerobicmodel.
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3 GGrreeeennhhoouussee  GGaass  MMaannaaggeemmeenntt::  SSuuddookkwwoonn LLaannddffiillll  vvss..  RReeggiioonnaall  LLaannddffiillllss

SSuuddookkwwoonn LLaannddffiillll

Image Source: Global Eco News (Article), Gas Collection 
Facilities Installed in SudokwonLandfill Area 3

• Some methane gas from

landfills are released to the

atmosphere.

• Installed methane gas capture

facilities reduces emissions

from Sudokwon Landfill.

• Methane gas captured from

Sudokwon landfill is sent to a

50MW power plant within the

overall landfill site.

• Landfill gas is converted to

energy, which is then used for

operationswithin the landfill site.

Image Source: HKBC (Article), 50MW Power Plant in SudokwonLandfill

• Installation of leachate collection

and drainage pipes expand semi-

aerobic landfill capacities and

prevent methane leakage.

Image Source: NewsPim (Article), SudokwonLandfill Co. 
completes Construction of Area 3-1 … Landfill to be 
operational for 7 years
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3
Some Regional Landfills Lack the Capacity to Capture or Utilize Landfill Gas

RReeggiioonnaall  LLaannddffiillllss  – SSeelleecctt  CCaasseess

• Only a select number of regional landfills

utilize landfillgas to resource (e.g., energy).

• Landfill gas (Methane) that is not captured

and used as energy sources is released to

the atmosphere.

• This is a key factor for relatively high

greenhouse gas emissions in regional

landfills,which are anaerobicallyoperated.

CCiittyy NNaammee  ooff  FFaacciilliittyy
DDooeess  tthhiiss  ffaacciilliittyy  

uuttiilliizzee  llaannddffiillll  ggaass??

Daejeon
GeumgoEnvironment 

Resource Facility Center
Yes

Wonju Wonju City Landfill Facility Yes

Changwon DeokdongLandfill Yes

Yeosu Manheung Landfill No

Jinju Jinju Metropolitan Landfill No

Gunsan GunsanCity Waste Landfill No

Source:Ministry of Environment,Site Survey and Survey Criteria for Waste Landfills

GGrreeeennhhoouussee  GGaass  MMaannaaggeemmeenntt::  SSuuddookkwwoonn LLaannddffiillll  vvss..  RReeggiioonnaall  LLaannddffiillllss
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3
Some Regional Landfills Show Gaps Between Site Design and Actual Operations

GGrreeeennhhoouussee  GGaass  MMaannaaggeemmeenntt::  SSuuddookkwwoonn LLaannddffiillll  vvss..  RReeggiioonnaall  LLaannddffiillllss

• Some regional landfills are designed to be

operated semi-aerobically.
(Source: Information Request by National Assembly Member

Park JeongHyeon to GyeonggiSubnationalGovernment)

• However, these regional landfills operate

anaerobically because leachate levels are too

high at the landfill site. This prevents the injection

of air (oxygen) in leachate pipes for semi-aerobic

operations.
(Source: Feasibility Study on Infrastructure Installations on

Waste Treatment Facilities)

• Therefore, there is a presumption that

greenhousegas emissionsare significantlyhigher

because landfill facilities do not operate

accordingto the semi-aerobicdesign.
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3
Emissions from Regional Landfills are Derived Using Anaerobic Operation Emission Factors

• Emissionfactors for anaerobic landfills are applied

to aallll SSoouutthh KKoorreeaann llaannddffiillllss
❖ When calculating for the National Emissions Inventory, the

Methane Correction Factor for anaerobic landfills is twice that

of semi-aerobiclandfills.

❖ Methane CorrectionFactor from IPCCGuidelines:

Anaerobiclandfills1.0, Semi-aerobiclandfills: 0.5

• The Greenhouse Gas Inventory and Research

Center (subsidiary to the Ministry of Climate,

Energy and Environment) states that all landfills

operate anaerobically, regardless of how the

landfillswere originallydesigned. 
 (Source: InformationRequest by National Assembly Member Park

JeongHyeon to GreenhouseGasInventory and ResearchCenter)

Source: GreenhouseGas Inventory and ResearchCenter (2025), 2024 National

GreenhouseGasInventory Report(1990-2022)

GGrreeeennhhoouussee  GGaass  MMaannaaggeemmeenntt::  SSuuddookkwwoonn LLaannddffiillll  vvss..  RReeggiioonnaall  LLaannddffiillllss

7.2.1 Managed Landfills (5.A.1)

7.2.1.1 Emission Pollutants

Greenhouse Gas:
CH4

Methodology:
Tier 2

Emission Factor:
CS,D

Data Used:
Amount of 

Landfilled Waste

3) South Korean Landfills are classified by Sanitary and Unsanitary Landfills. 
Sanitary Landfills are classified according to 2006 IPCC Guidelines “Managed 
Landfills,” while Unsanitary Landfills are classified as “Unmanaged landfills.”

A managed landfill is defined as a landfill designed in accordancewith relevant plans: such as landfill cell
layouts,mechanicalcompactionand leveling,is equippedwith landfillgas collectionand treatment facilities,
floor reclamationfacilities,and leachate treatment systems. Waste disposedin managedlandfillsemitsCH₄
under anaerobicconditions. As there are no semi-aerobicor aerobic landfills in Korea, these categoriesare
reported as “NO.” The amountof landfillgas recovered from the emittedCH₄is either incineratedor utilized
for power generation and heat energy. Therefore, this is deducted from the landfill sector emissions; the
correspondingemissionsare accountedunder the energy sector.

2022
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3
Legal/Administrative/Economic Factors Limiting the Management of Emissions in Regional Landfills

• Regional landfills lack the economic incentives to promote gas-to-energy

systems becauseof the smallamountsof landfillgas that couldbe captured.

• Lack of subnationalgovernment budget poses challenges to shift anaerobically

operated landfillsto semi-aerobicmethods.

LLeeggaall  LLiimmiittaattiioonnss • The Waste Controls Act and the EnforcementDecrees/Rulesare focusedon the

operational conditionsof the landfill. On the contrary, there is no legal basis for

managinggreenhousegasemissionsfrom landfills.
❖ The Waste ControlsAct does not define how landfillsmust operate, especiallyon the management

of landfillgas.

EEccoonnoommiicc  LLiimmiittaattiioonnss

• Failure in practice to properly comply with landfill management measures as

definedby the Waste ControlsAct.
❖ Leachate Levels: In some regional landfills,leachate levels exceed the legal standard of 5 meters,

due to lack of capacityto managelandfills.

❖ In this case,it is difficult to injectair (oxygen)through the leachatepipe to the landfill.

OOnn--SSiittee  LLiimmiittaattiioonnss

GGrreeeennhhoouussee  GGaass  MMaannaaggeemmeenntt::  SSuuddookkwwoonn LLaannddffiillll  vvss..  RReeggiioonnaall  LLaannddffiillllss
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4 MMeetthhaannee  LLeeaakkaaggeess  ooff  KKoorreeaann  LLaannddffiillllss  DDeetteecctteedd  bbyy  SSaatteelllliittee

• The Carbon Mapper Tanager-1 satellite detects

carbon dioxide and methane emitted to the

atmosphere. Ever since its launch into orbit in

August 2024, Tanager-1 captures super-

emittingcasesof greenhousegasesworldwide.

• The satellite reports on methane emissions of

at least 100kg per hour, and reports all

observed caseson its data portal.

• In the case of South Korea: Sudokwon Landfill,

Gwangju Metropolitan Sanitary Landfill, Busan

Saenggok Landfill, Daegu City Sanitary Landfill

are some of the major sites that have been

identifiedby the Tanager-1satellite.
ImageSource:CarbonMapper Data Portal

CCaarrbboonn  MMaappppeerr  SSaatteelllliittee  IImmaaggeerryy  ooff  

MMeetthhaannee  LLeeaakkaaggee  ffrroomm  KKoorreeaann  LLaannddffiillll
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4
Methane Leakage is Relatively Higher in Regional Landfills Compared to SudokwonLandfill

SSuuddookkwwoonn LLaannddffiillll GGwwaannggjjuu  LLaannddffiillll BBuussaann  LLaannddffiillll

Cumulative Volume Landfilled: 
164 million m3

Cumulative Volume Landfilled: 
4.1 million m3

Cumulative Volume Landfilled: 
19.3 million m3

DDaattee
FFuuggiittiivvee  

EEmmiissssiioonnss
((kkgg//hhoouurr))

DDaattee
FFuuggiittiivvee  

EEmmiissssiioonnss  
((kkgg//hhoouurr))

DDaattee
FFuuggiittiivvee  

EEmmiissssiioonnss  
((kkgg//hhoouurr))

2025.04.06 763 2025.02.14 1,468 2025.08.22 772

2025.06.22 410 2025.05.30 895 2025.11.05 1,121

2025.08.24 514 2025.07.27 562 -

AAvveerraaggee  
EEmmiissssiioonnss

556622 997755 994466..55

CCoommppaarriissoonn  ooff  MMeetthhaannee  LLeeaakkaaggeess  ffrroomm  KKoorreeaann  LLaannddffiillllss  OObbsseerrvveedd  BByy  

TTaannaaggeerr--11  SSaatteelllliittee

Data Source: (CumulativeLandfillVolume)Ministry of Environment,Site Survey and Survey Criteria for Waste Landfills

(Emissions)Adapted from CarbonMapper Tanager-1DataPortal

MMeetthhaannee  LLeeaakkaaggeess  ooff  KKoorreeaann  LLaannddffiillllss  DDeetteecctteedd  bbyy  SSaatteelllliittee

• Higher amounts of accumulated

waste methane emissionsoften yield

to higher methane emissions.

• However, the largest amount of

methane emissions were detected

from the Gwangju Metropolitan

Landfill, despite having the least

amount of cumulative volume of

landfilled waste compared to

Sudokwonand BusanLandfills.

• This suggests that emissions from

regional landfills are not as well

controlled compared to Sudokwon

Landfill.
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5 OOnn--ssiittee  MMeetthhaannee  MMeeaassuurreemmeennttss  oonn  RReeggiioonnaall  LLaannddffiillllss

OOnn--ssiittee  MMeeaassuurreemmeenntt  PPrroojjeecctt

• ((BBaacckkggrroouunndd)) To check the emissionscomingfrom the landfills in

Gyeonggiprovince,on-site measurementprojectswere carried out

at two landfills (Landfill Sites A and B) in the region for about 4

months,from June to September2025.

• ((PPuurrppoossee)) Monitor methane emissions from regional landfills to

establish a foundation and basis for enhanced emissions

monitoringmeasures.

• ((MMeetthhoodd)) Compare landfill site emissionsderived from First-Order

DecayModel* (IPCCGuidelines)with on-site measurements.
❖ IPCCFirst-Order Decay (FOD)Model: Model to calculatemethaneemissionsbased

on decompositionof organiccarbonover time from landfilledwaste

❖ FOD Models are used to calculate emissions from Korean landfill facilities:

emissionsstatisticsare used in the NationalGreenhouseGas Inventory Report and

EmissionTradingScheme(ETS).
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5
CChhaammbbeerr  MMeetthhoodd  ((MMeeaassuurreemmeenntt))

• Chamber Method: Measures methane emissions coming out

from the landfillsurface.

• Measurement of emissions: Laser detectors were installed on

the chamber. The methaneconcentration(ppm)was measured

on each monitoring point for 20-40 minutes. Then, these

concentrations were converted into emission rates

(kgCH4/hour).

• Monitoring Points: Considering the overall area of the landfill,

25 monitoring points were considered in Landfill A, while 16

monitoringpointswere consideredin landfillB.
❖ Based on meteorologicalconditions,on-site measurements were conducted

6 times in LandfillA and 12times in LandfillB.

MMoonniittoorriinngg  
PPooiinnttss

OOnn--ssiittee  MMeetthhaannee  MMeeaassuurreemmeennttss  oonn  RReeggiioonnaall  LLaannddffiillllss
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5
Current Models Underestimate Methane Emissions from Regional Landfills

MMeeaassuurreemmeenntt  RReessuullttss

LLaannddffiillll  SSiittee AAvveerraaggee  MMeeaassuurreedd  EEmmiissssiioonnss
UUnniittss::  kkggCCHH44//hhoouurr

NNaattiioonnaall  EEmmiissssiioonn  SSttaattiissttiiccss  
((BBaasseedd  oonn  IIPPCCCC  GGuuiiddeelliinneess))

UUnniittss::  kkggCCHH44//hhoouurr

Landfill Site A 62.7 26.7

Landfill Site B 34.5 22.3

OOnn--ssiittee  MMeetthhaannee  MMeeaassuurreemmeennttss  oonn  RReeggiioonnaall  LLaannddffiillllss

• Our results show that reported methane emissionsfrom regional landfillsare underestimatedcomparedto

actualmeasurements.
❖ LandfillA:Underestimatedby approximately2.3x, LandfillB:Underestimatedby approximately1.5x

• As measures to reduce greenhouse gas emissions from regional landfills,  On-site monitoring of

emissions,  Changing the landfill operation methods (from anaerobic to semi-aerobic) should be

considered.
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6 SSoolluuttiioonn::  TTrraannssiittiioonniinngg  ttoo  SSeemmii--AAeerroobbiicc  LLaannddffiillll  OOppeerraattiioonnss

Recommendations to Transition Landfills to Semi-Aerobic Operations

CCoonncclluussiioonn • Regional landfills should be converted and operated in semi-aerobic conditions

to managegreenhousegas emissions.

RReeccoommmmeennddaattiioonnss

① The South Korean government should

conduct a full survey to check for anaerobic

and semi-aerobicoperationson all landfills.

→ On existingAnaerobiclandfills: Check for

landfill gas capture infrastructure,

feasibility to transition to semi-aerobic

operations.

→ Check for semi-aerobically designed

landfills that are operating in anaerobic

conditions.

IIddeennttiiffyy  tthhee  
ooppeerraattiioonn  ssttaattuuss  

oonn  aallll  SSoouutthh  
KKoorreeaann  llaannddffiillllss

PPiilloott  PPrroojjeeccttss  ttoo  
TTrraannssiittiioonn  
LLaannddffiillllss  ttoo  

SSeemmii--AAeerroobbiicc

EExxppaanndd  SSeemmii--
AAeerroobbiicc  LLaannddffiillll  

TTrraannssiittiioonnss  
NNaattiioonnwwiiddee

② Conduct pilot projects on

transitioning anaerobic landfills to

semi-aerobic landfills to examine

potential emission reductions and

economicbenefits.

③ Based on pilot project results, establish

roadmaps and strategies to convert

regional landfills to semi-aerobic

conditionsnationwide.
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