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Integrated Aspects of Air Pollution
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Jacob et al.,(2007)
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Emissions Inventory

EmA = (EFA)(Act) [(1- (CE)(RP)(RE)]

EmA = Controlled point/area source emissions of pollutant A
EFA = Uncontrolled emission factor for pollutant A
Act = Category activity CE = % Control efficiency/100
RE = % Rule effectiveness RP = % Rule penetration/100

Health Impact 
= Concentration x Intake
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Emission Inventory(EI) 

as a basis for Science and Policy Assessment

Jacob et al.,(2007)

Modeling Emissions 

- Emission Inventory could be a basis and a link for any air quality related activities

- Emission Inventory can serve NEACAP as a basis for Integrated Assessment

Modeling(IAM), Air Quality Modeling(AQM), Scientific Assessment Report(SAR)

- Understanding emissions, in line with other NEACAP activities, should be a crucial

component of NEACAP success
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EmA = (EFA)(Act) [(1- (CE)(RP)]

Activity(Act)

Two Major Approaches in Development of EI

: MOSAIC vs. ACTIVITY

Policy/Technology Penetration(RP)
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CREATE
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CREATE

MOSAIC-Based ACTIVITY-Based
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Inventory 
Geographical Scope 

/Type 

Spatial 

(deg) 
Temporal Years Sector / Pollutants 

EDGARv4.2 Global/Activity 0.1x0.1 Annual 1970~2008 
Anthropogenic / Biom. burning / Int. shipping / Aviation 

CO2, CH4, N2O, F-gas, CO, NOx, SO2, NH3, VOCs, PM10 

RCPs EI Global/Activity 0.5x0.5 
Monthly 

(bydecade) 
2000 – 2100 

 

Anthropogenic / Biom. burning / Int. shipping / Aviation 

CO2, CH4, N2O, F-gas, BC, OC, CO, NOx, SO2, NH3, VOC 

ECLIPSE Global/Activity 0.1x0.1 
Annual 

/Monthly 
1990-2050 

Anthropogenic (All GHGs, APs) 

CO2, CH4, N2O, CO, NOx, NMVOC, NH3, PM10, PM2.5, SO2 

TRACE-P Asia/Activity 0.5x0.5 Annual 2000 
Anthropogenic/Biomass burning/International shipping   

SO2, NOx, CO, NMVOC, NH3, OC, BC, CO2, CH4 

INTEX Asia/Activity(Mosaic) 0.5x0.5 Annual 2006 
Anthropogenic:  

SO2, NOx, CO, NMVOC, OC, BC, PM10, PM2.5 

REAS 
Asia + Russia 

/Activity(Mosaic) 
0.25x0.25 Monthly 2000-2008 

Anthropogenic: 

SO2, NOx, CO, NMVOC, PM10, PM2.5, BC, OC, NH3, CH4, N2O, 

and CO2 Soil NOx and others 

CREATE 
Asia +  Russia 

/Activity 
0.1x0.1 Annual 2010,2015 

Anthropogenic/BiomBurning/Biogenic 

CO2, CH4, N2O, CO, NOx, NMVOC, NH3, PM10, PM2.5, SO2 

MICS-Asia 

(MIX) 

Asia +  Russia 

/Mosaic 
0.25x0.25 Monthly 2008, 2010 

Anthropogenic: 

SO2, NOx, CO, NMVOC, NH3, CO2, PM2.5, PMC, BC, OC 

KORUS-AQ Asia+Russia /Mosaic 0.1x0.1 Monthly 2015 
Anthropogenic/Biogenic: 

SO2, NOx, CO, NMVOC, NH3, CO2, PM2.5, PM10, BC, OC 

LTP 
Korea, China, Japan, 

and Northeast Asia 
0.1x0.1 Monthly 

2017(China)

,2015(Korea

, Japan) 

Anthropogenic/Biogenic: 

SO2, NOx, CO, NMVOC, NH3, PM2.5, PM10 

MEIC China/Activity 0.25x0.25 Monthly 2012-2015 
Anthropogenic: 

SO2, NOx, CO, NMVOC, NH3, CO2, PM2.5, PM10, BC, OC 

JEI-DB Japan/Activity 1kmx1km Monthly 
2000, 

2005,2010 

Anthropogenic: 

CO, NOx, NMVOC, NH3, PM10, PM2.5, SO2 

CAPSS 
ROK 

/Activity 
1kmx1km Annual 1999-2016 

Anthropogenic: 

CO, NOx, NMVOC, NH3, TSP, PM10, PM2.5, SO2 

 

List of Existing Emission Inventories over Northeast Asia
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Differences and Changes 

among the Existing Emissions Inventories 
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Evaluation of Bottom-up EI Uncertainties
using Spaceborne/Airborne Measurement and Modeling 

Multiple air quality model performance using DC-6 measurement and 
KORUS-AQ V5 emissions (Park et al., 2019) 

Inter-comparison of bottom-up and top-down emission inventories for 
China, DPRK, and ROK (Woo. Et al., 2019)
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CEIP* (EMEP**)
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✓ Related Links

✓ How to contact

✓ Technical reports

✓ Guideline

✓ Information user need to know

✓ Glossary

Main Tab

Potential Benchmark EI Activity and System : CEIP / EMEP

* Center on Emission Inventories and Projections

** European Monitoring and Evaluation Programme
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CEIP (EMEP)

EMEP CEIP CEIP

CEIP Reports

UNECE, CLRTAP, EMEP, 
TFEIP, AC

Countries

Reporting Instructions

Check your inventory 
(RepDab)

Status of reporting

WebDab
(Emission database)

Interactive data 
viewers

Review of Inventories

Amended GP

Gothenburg protocol

Adjustments under the 
Gothenburg protocol(GP)

The EMEP grid

What is the CEIP?

2017, 2018 Reports

Related glossary

Countries participating in the 
convention

Reporting guidelines

Function of the RepDab

Status of reporting under 
CLRTAP

What is the WebDab?

The officially reported 
emission data viewer

Review Process & Main 
objective

Amended Gothenburg 
Protocol (GP)

1999 Gothenburg protocol 
under the LRTAP Convention

Adjustments of emission reduction 
commitments or inventory data

The EMEP grid in geographic 
coordinate system

Reporting programme

Annexes to the Reporting Guidelines

Time Schedule

RepDab introduction

How RepDab report

RepDab report

2008~2019 Submissions

Officially reported emission data

Emissions as used in EMEP models

Officially reported activity data

User guide to WebDab

Officially reported emission data

Review process

In-depth review of AE inventories

Grid Definition – ESRI shapefiles

Gridded emissions

Grid comparisons

Review of submitted applications

Review reports

Stage 3 country reports 2008 onwards

Review results 2009~2019

Review results Review reports

Deadlines, Pollutants and Years, etc.

Summary information on Annexes to the Reporting  Guidelines

The annual schedule table

What is the RepDab?

Describe how RepDab works

How to analyze the RepDab report

Submissions by years

Users can get officially reported emission data they want

Users can get emission data used in EMEP models

Users can get officially reported activity data they want

User guide to WebDab

The officially reported emission data viewer

A three-step Review process

Stage 3 review of AE inventories

Users can download gridded emissions in 0.1°x0.1°resolution

Stage 3 reports

Stage1 & Stage2 results

Technical review of adjustment applications

Grid definition data including ESRI shapefiles

Review reports

Comparison of 50x50km² and 0.1°x0.1° grid data for 2015

Main Tab Sub Category

Potential Benchmark System : CEIP / EMEP
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Potential Emission Inventory approaches for NEACAP
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Objectives

• Develop an emissions Inventory which can effectively serve NEACAP as a 

basis for Integrated Assessment Modeling(IAM), Air Quality Modeling(AQ

M), Scientific Assessment Report(SAR), and other activities

Approaches 

• Develop an activity-based, regional emissions inventory based on the infor

mation submitted by member countries and other sources

• NEACAP regional emissions also need to be compiled as domain wide mod

eling emissions inventory, including emissions processing/modeling of anth

ropogenic and natural sources

• NEACAP EI need to be compiled and provide services using the NEACAP

standard system by WGEI and EITC
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Suggested Components and Functions 

for the NEACAP Emission Inventory System
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National Inventory Submission System

- Emissions submission template

- Inventory Information Report

- Activity data

- ReviewandFeedback

National Inventory Compilation

- Inventory QAreport

- Merge andGap filling

- Presentation and report

- non-NEACAP EI in thedomain

NEACAP Inventory Application (AQM)

- SetupNEACAPAQMframework

- Domain wideEI development

- Emission processing/modeling

- Natural emissions estimation

NEACAP Inventory Application (IAM)

- SetupNEACAP IAMdata structure

- Develop sector/fuel mapping table

- Developpolicy database

- Connection toGHGs andHAPs

National/Regional Inventory Reporting

- EI structure and template

- QA/QCProcedure and reporting

- Inventory Guidance

- Education andTraining
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• Potential pollutants list : Starts from Criteria Air Pollutants(CAPs : CO, SO2, NOx, NH3, 

VOCs, PM10, PM2.5) and then may extend to the GHGs and HAPs in the future 

• Emission Inventory Technical Center (EITC) need to collect and QA/QC emission-related 

inputs annually using the standard system developed for NEACAP

• Emissions Inventory working Group (WGEI) needs to work together to develop standard 

methodologies to develop, QA/QC, combine NEACAP EI and collaborate with other 

NEACAP activities, such as IAM, SAR

• Gap-filling, training, capacity building, workshops would be important missions for EITC 

under the support of WGEI    

Suggested Components and Functions 

for the NEACAP Emission Inventory System

Reporting 
Instructions 

Reporting 
template

EI Guidbook

EI System
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• WGEI and EITC need to compile domain wide NEACAP emissions and support other 

NEACAP activities, such as IAM, SAR.

• The emissions need to be further processed(spatio-temporal allocation, chemical 

speciation, etc)  in support of air quality modeling and SAR. 

• Emission-related inputs, such as energy activity data, should be reviewed and compiled 

in support of other NEACAP activities, such as IAM and Policy Dialogue.

Suggested Components and Functions 

for the NEACAP Emission Inventory System
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Institutional arrangements and practical work

Members

2. Establish EITC 

- A center selection (by SPC)

- Develop methodology and system to compile 

NEACAP EI 

- Develop emission inventory, modeling 

emissions

- Support WGEI and other NEACAP activities

1. Establish WGEI

- Member selection (by SPC)

- Develop consensus on NEACAP EI  compilation 

methodology

- Develop methodological framework of NEACAP EI 

- Get emission-related information from the member 

countries

- Review and maintain NEACAP EI
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Schedule and Issues

2022

1. Schedule

- The tentative schedule is proposed based on the EMEP 

reference and the needs in Northeast Asia

- This schedule can be change based on the agreements in SPC 

meeting

• How “official” the related data should be? Can we accept research-based data?  

• Any confidentiality issues in the input data? Need to set up data service policy.

• Budget for the activities

2. Issues
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Thank you!

고맙습니다!

Спасибо!

Баярлалаа!

谢谢!

ありがとうございます!


