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Integrated Aspects of Air Pollution
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Emissions Inventory

Em, = (EFy)(Act) [(1- (CE)(RP)(RE)]

Em, = Controlled point/area source emissions of pollutant A
EF, = Uncontrolled emission factor for pollutant A

Act = Category activity CE = % Control efficiency/100
RE = % Rule effectiveness RP = % Rule penetration/100
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Emission Inventory(El)
as a basis for Science and Policy Assessment

IAM, Policy Dialogue Emission Information AQM
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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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Two Major Approaches in Development of ElI
: MOSAIC vs. ACTIVITY

MOSAIC-Based ACTIVITY-Based
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List of Existing Emission Inventories over Northeast Asia

Geographical Scope| Spatial
Inventory Temporal Years Sector / Pollutants
IType (deg)
Anthropogenic / Biom. burning / Int. shipping / Aviatid
EDGARvV4.2 |Global/Activity 0.1x0.1 Annual 1970~2008
CO2, CHa, N20O, F-gas, CO, NOx, SO2, NHs3, VOCs, PM1o
Monthly Anthropogenic / Biom. burning / Int. shipping / Aviatid
RCPs EI Global/Activity 0.5x0.5 2000 — 2100
(bydecade) CO2, CHa, N20O, F-gas, BC, OC, CO, NOx, SO2, NHs3, VO
Annual Anthropogenic (All GHGs, APs)
ECLIPSE Global/Activity 0.1x0.1 1990-2050
/Monthly COz2, CHa, N2O, CO, NOx, NMVOC, NH3, PM10, PM2.5,
Anthropogenic/Biomass burning/International shippir]
TRACE-P Asial/Activity 0.5x0.5 Annual 2000
S02, NOx, CO, NMVOC, NHs, OC, BC, CO2, CH4
Anthropogenic:
INTEX Asial/Activity(Mosaic) 0.5x0.5 Annual 2006
S0z, NOx, CO, NMVOC, OC, BC, PM1o, PM2s
Anthropogenic:
Asia + Russia
REAS 0.25x0.25| Monthly 2000-2008 | SOz, NOx, CO, NMVOC, PM10, PM2.5, BC, OC, NH3, CH
IActivity(Mosaic)
and CO2z Soil NOx and others
Asia + Russia Anthropogenic/BiomBurning/Biogenic
CREATE 0.1x0.1 Annual 2010,2015
IActivity CO2, CH4, N20O, CO, NOx, NMVOC, NHs, PM10, PM2.5, §
MICS-Asia Asia + Russia Anthropogenic:
0.25x0.25 | Monthly | 2008, 2010
(MIX) IMosaic S0z, NOx, CO, NMVOC, NHs, CO2, PM2.5, PMC, BC, O(
Anthropogenic/Biogenic:
KORUS-AQ |Asia+Russia /Mosaic 0.1x0.1 Monthly 2015
S02, NOx, CO, NMVOC, NHs, CO2, PM2.5, PM10, BC, O
2017(China)
Korea, China, Japan, Anthropogenic/Biogenic:
LTP 0.1x0.1 Monthly |,2015(Korea
and Northeast Asia S02, NOx, CO, NMVOC, NHs, PM2.5, PM10
, Japan)
Anthropogenic:
MEIC Chinal/Activity 0.25x0.25 | Monthly 2012-2015
S02, NOx, CO, NMVOC, NH3, CO2, PM2.5, PM10, BC, (
2000, Anthropogenic:
JEI-DB Japan/Activity 1kmx1km | Monthly
2005,2010 CO, NOx, NMVOC, NH3, PM10, PM2.5, SO
ROK Anthropogenic:
CAPSS 1kmx1km | Annual 1999-2016

/Activity

CO, NOx, NMVOC, NHs, TSP, PM10, PM2.5, SO




NEACAP Emission Inventory

2020 NEACAP SPC Meeting

Differences and Changes

among the Existing Emissions Inventories
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Evaluation of Bottom-up EI Uncertainties
using Spaceborne/Airborne Measurement and Modeling
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Inter-comparison of bottom-up and top-down emission inventories for Multiple air quality model performance using DC-6 measurement and
China, DPRK, and ROK (Woo. Et al, 2019) KORUS-AQ V5 emissions (Park et al, 2019)
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Potential Benchmark EI Activity and System : CEIP / EMEP

CEIP* (EMEP™)

Convention on Long-range Transboundary Air Pollution

Co- for
and evaluation of the long-range

transmissions of air pollutants In Europe

Disclaimer Search

() CEIP Reports

UNECE, CLRTAP, EMEP,

RS GE Learn more

About the Centre on
Emission Inventories and
Projections

Countries
G, Reporting Instructions

Check your ir tory
(RepDab)

G, Status of reporting

WebDab (Emission
database)

Interactive data viewers

Reporting Guidelines
Learn more about what and
how to report

Submission overview
Check the emission
reporting status of Parties
to the CLRTAP

L

') Review of Inventories
Review results
Amended GP

Gothenburg protocol
Review Process
Learn more about the
review process and review
results

Adjustments under the
Gothenburg protocol (GP)

The EMEP grid

Adjustments
Adjustment of emission
reduction commitment

Main Tab

or data under the GP @

CEIP umweltbundesamt®

NEWS

Joint CEIP/MSC-E
technical report on d
emission inventory
improvement for HMs
modeling [PDF, 2.0MB]

CEIP Reports
Reports of the Centre on
Emission Inventories and
Projections

Joint CEIP/MSC-E
technical report on
emission inventory
improvement for POPs
modeling [PDF, 4.3MB]

How to use RepDab
Check completeness and
consistency of your
inventory

2014 Revised reporting
guidelines

EMEP database
(WebbDab)
Get emission data

®

rmation about the
new EMEP grid

§ Gridding
Spatial resolution of
reported emissions -> Glossary
»' EMEP grid

ESIG VOC inventory

CEIP was asked by ESIG
to publish the link to the
updated VOC inventory

data. Detailed data can

be shared upon request
provided that

confidentiality rules are

Links
Find related information

\

* Center on Emission Inventories and Projections
** European Monitoring and Evaluation Programme

v Technical reports
v' Guideline
v’ Information user need to know

v’ Glossary

v' Related Links

Home > Links
Links

Convention on Long-range Transboundary Air Pollution (CLRTAP)
EMEP website

Task force on emission inventories and projections (TFEIP)
Centre for Integrated Assessment Modelling (CIAM)

Chemical Co-ordinating Centre of EMEP (CCC)

Meteorlogical Synthesizing Centre - East (MSC-E)
Meteorological Synthesizing Centre - West (MSC-W)

European Environment Agency (EEA)

European Topic Centre on Air Pollution and Climate Change Mitigation (ETC/ACM)

v How to contact

Contact
Get in contact with us

respected where
applicable.

Please be aware that
CEIP cannot take any
responsibility for this
data. In case of any
comments or questions
please contact ESIG .

A 4

Home = Contact

Contact

Visitor's entry and postal address:
Umweltbundesamt

Spittelauer Lande 5

1090 Vienna/Austria
emep.emissions@umweltbundesamt.at
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Potential Benchmark System : CEIP / EMEP

CEIP (EMEP)

( D . .
D D CEIP What is the CEIP? % Reporting programme ]| Deadlines, Pollutants and Years, etc. |
~ H Annexes to the Reporting Guidelines ]| Summary information on Annexes to the Reporting Guidelines |
{ CEIP Reports 2017, 2018 Reports ﬂ Time Schedule ]| The annual schedule table |
B
4[ UNECE"]%;‘::%% EMEP, Related glossary ‘{ RepDab introduction ]| What is the RepDab? |
— Describe how RepD.
4[ R Countries participating In the A How RepDab report ]| escribe how RepDab works |
convention A RepDab report ]| How to analyze the RepDab report |
~
4[ Reporting Instructions Reporting guidelines B 2008~2019 Submissions ]| Submissions by years |
—[ CheCk(}S;l:;:z;entory Function of the RepDab — Officially reported emission data ]| Users can get officially reported emission data they want |
: [ Status of reporting under { Emissions as used in EMEP models ]| Users can get emission data used in EMEP models |
Status of reporting CLRTAP — —
Officially reported activity data | Users can get officially reported activity data they want |
WebDab ) . U - -
2 ser guide to WebDab User guide to WebDab
{ (Emission database) What is the WebDab? | |
{ Interactive data [ The officially reported 4[ Officially reported emission data ]| The officially reported emission data viewer |
viewers emission data viewer
[ Revi P & Mai Review process ]| A three-step Review process |
. . eview Process ain
4[ Review of Inventories obijective In-depth review of AE inventories ]| Stage 3 review of AE inventories |
4[ Review results Review reports Review reports ]| Review reports |
{ Amended GP A Amended Gothenburg Stage 3 country reports 2008 onwards ]| Stage 3 reports |
Protocol (GP) Review results 2009~2019 ]| Stagel & Stage2 results |
}| 1999 Gothenburg protocol
{ GOthenburg prOtOCOI under the LRTAP Convention Review of submitted applications ]| Technical review of adjustment applications

Adjustments under the || Adjustments of emission reduction
Gothenburg protocol(GP commitments orinventory data

Grid definition data including ESRI shapefiles

Grid Definition - ESRI shapefiles

Gridded emissions

The EMEP grid in geographic
coordinate system

I

Grid comparisons

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

{ The EMEP grid

]| Comparison of 50x50km? and 0.1°x0.1° grid data for 2015




Potential Emission Inventory approaches for NEACAP

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 WGEIl and EITC

10



Suggested Components and Functions
for the NEACAP Emission Inventory System

National Inventory Submission System NEACAP Inventory Application (AQM)

- Emissions submission template - Setup NEACAP AQM framework
- Inventory Information Report - Domain wide El development

- Activity data - Emission processing/modeling

- Review and Feedbadk - Natural emissions estimation

National/Regional Inventory Reporting

- El structure and template

- QA/QC Procedure and reporting
- Inventory Guidance

- Education and Training

National Inventory Compilation NEACAP Inventory Application (IAM)

- Inventory QA report - Setup NEACAP |IAM data structure
- Merge and Gap filling - Develop sector/fuel mapping table
- Presentation and report - Develop policy database

- non-NEACAP El in the domain - Connection to GHGs and HAPs

11



Suggested Components and Functions
for the NEACAP Emission Inventory System

Potential pollutants list : Starts from Criteria Air Pollutants(CAPs : CO, SO,, NO,, NH,
VOCs, PM,,, PM, ) 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

El Guidbook

Luropaan Union (U 28) i EMEP/EEA air pollutant emission

Officially reported emission data Emissions of NO, (as NO3) (kiloronnes),
Bcions o Mo s N obemteny EI SyStern inventory guidebook 2019
R B g f }l:“ . echnical guidance to prepare national emission inventories .
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Suggested Components and Functions
for the NEACAP Emission Inventory System

 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.

Emission Cateﬂories
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Institutional arrangements and practical work

NEACAP NEACAP NEACAP
Members WGE!l and EITC Other Activiies
S.Korea

| NRFPRGR | a4
China

| CRAES(Tsrghual) | SAR
‘m‘ -
NES(ACAP)
Russia N

SA

P |[Mcsash || EaNeT || cEms || TP |

1. Establish WGEI

- Member selection (by SPC)
- Develop consensus on NEACAP EI compilation
methodology

2. Establish EITC
- A center selection (by SPC)
- Develop methodology and system to compile

- Develop methodological framework of NEACAP ElI NEACAPEI L .
- . ) - Develop emission inventory, modeling
- Get emission-related information from the member emissions

countries

_Review and maintain NEACAP E - Support WGEI and other NEACAP actlvmes1 4
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Schedule and Issues

Jun. 2020 Sep. 2020 Mow, 2020 Feh. 2021 Jdun. 2021 Sep. 2021 Oec. 2021 Mar 2022
S We WG Member 1S|W|GE| NEACAPE| Review for
approved by recom mendation/ Meeting Methodology Mational
SPC approvd Report Imeniones
|
EITC —‘% —‘—
TC approved by EITC Role of EITC- El System Nasonal El Check for 15 NECAP
sPC %ﬂﬁdﬂfi‘f WGEl decided  Development Submission Intial Data El Developm ent
ing
1. Schedule Deickp oteing.
repol L
. . Emissio
- The tentative schedule is proposed based on the EMEP m";';ﬁ
reference and the needs in Northeast Asia 01x017)
- This schedule can be change based on the agreements in SPC r_'mw fof AV, SAR
meeting and other activiies
2. Issues

» 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
15
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