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A process of converting energy IAM data to GAINS and further
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AQNEA : A set of scenarios by countries and the source IAM s | | }
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Matrix system to set-up GAINS scenarios
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GAINS Explorer

: Infrastructure to process global, regional, and national scenarios for
further analysis and intercomparison in the GAINS model
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Processing of scenario data into the GAINS model structure for
China, Japan, and S. Korea

 |IAMs « Data exchange
AIM_Japan (national) - — a common format for all models
MESSAGE_China (national) — compatible with the AR6/IAMC reporting protocol

GUIDE_Korea (17 subregions) (template)
— completeness check

\

« Sectoral mapping * Regional mapping
— IAMSs variables to the GAINS sectors & — |AMs (sub)regions / provinces to the GAINS

fuels regions
— limited to energy projections — model-specific regional matrixes

— one mapping matrix for all models ‘ ’

* Proportional downscaling

— based on existing patterns in GAINS
h — missing projections derived from macroeconomic parameters
— or defaults are used (non-enerqgy sectors)



IAM_SOURCE_VARIABLE SOURCE_UNIT GAINS_SECTOR GAINS_ACTIVITY
Primary Energy | Gas | Electricity |w/ CCS EJ/yr PP_MOD_CCS GAS
Primary Energy | Gas | Electricity |w/o CCS EJ/yr PP_EX, PP_NEW, PP_MOD GAS
Primary Energy | Oil | Electricity | w/ CCS El/yr PP_MOD_CCS MD, HF
Primary Energy | Oil | Electricity | w/o CCS E/yr PP_EX, PP_NEW MD, HF
Primary Energy | Biomass | Electricity|w/ CCS El/yr PP_IGCC_CCS, PP_MOD_CCS FWD, ARD
Primary Energy | Biomass | Electricity | w/o CCS El/yr PP_EX, PP_NEW, PP_MOD, PP_IGCC FWD, ARD
Power sector [Primary Energy | Coal | Electricity |w/ CCS El/yr PP_IGCC_CCS, PP_MOD_CCS HC, BC, DC
Primary Energy | Coal | Electricity |w/o CCS EJ/yr PP_EX, PP_NEW, PP_MOD, PP_IGCC HC, BC, DC
Primary Energy | Nuclear EJ/yr PP_TOTAL NUC
Primary Energy | Geothermal El/yr PP_TOTAL GTH
Primary Energy | Hydro El/yr PP_TOTAL HYD
Primary Energy | Solar E/yr PP_TOTAL SPV
Primary Energy | Wind El/yr PP_TOTAL WND
Final Energy | Industry|Gases El/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH GAS
Final Energy | Industry|Liquids El/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH MD, HF, LPG, GSL
Final Energy | Industry|Solids | Biomass EJ/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH FWD, ARD, CHCO, WST
Industry Final Energy|Industry|Solids | Coal EJ/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH HC, BC, DC
Final Energy | Industry | Electricity EJ/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH ELE
Final Energy | Industry | Heat El/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH HT
Final Energy|Industry | Hydrogen E)/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH H2
inal Energy | Industry|Other El/yr IN_ISTE, IN_CHEM, IN_NMMI, IN_PAP, IN_OTH GTH, SPV, STH
Final Energy |Residential and Commercial | Gases El/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH GAS
Final Energy | Residential and Commercial | Liquids EJ/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH MD, HF, LPG, GSL
Final Energy | Residential and Commercial | Solids | Biomass EJ/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH FWD, ARD
Domestic Final Energy | Residential and Commercial | Solids | Coal EJ/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH HC, BC, DC
Final Energy | Residential and Commercial | Electricity E)/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH ELE
Final Energy | Residential and Commercial | Heat E)/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH HT
Final Energy | Residential and Commercial | Hydrogen E)/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH H2
inal Energy | Residential and Commercial | Other El/yr DOM_URB, DOM_RUR, DOM_COM, DOM_OTH GTH, SPV, STH
Final Energy | Transportation|Hydrogen El/yr TRA_RD_LD, TRA_RD_HD H2
Final Energy | Transportation | Electricity EJ/yr TRA_RD_LD, TRA_RD_HD, TRA_OT ELE
Transport Final Energy| Transportation | Gases EJ/yr TRA_RD_LD, TRA_RD_HD, TRA_OT GAS
Final Energy| Transportation|Liquids| Oil E)/yr TRA_RD_LD, TRA_RD_HD, TRA_OT MD, GSL, LPG, HF
Final Energy| Transportation|Liquids| Oil | Shipping El/yr TRA_OTS HF, MD
Primary Energy | Gas | Convert E)/yr CON_COMB, CON_BO, CON_LOSS GAS
Primary Energy| Oil | Convert El/yr CON_COMB, CON_BO, CON_LOSS MD, HF, LPG, GSL
Primary Energy | Biomass | Convert El/yr CON_COMB, CON_BO, CON_LOSS FWD, ARD
Primary Energy | Coal | Convert EJ/yr CON_COMB, CON_BO, CON_LOSS HC, BC
Final Energy|Non-Energy Use | Coal EJ/yr NONEN HC, BC, DC
Final Energy|Non-Energy Use | Oil EJ/yr NONEN HF, MD, LPG
Others Final Energy|Non-Energy Use | Gas E)/yr NONEN GAS
Final Energy|Non-Energy Use | Biomass E)/yr NONEN FWD, WST
Primary Energy | Oil | Liquids E)/yr PR_REF NOF
Resource | Extraction | Coal El/yr MINE_BC, MINE_HC NOF
Resource | Extraction | Gas El/yr PROD GAS
Resource | Extraction | Oil EJ/yr PROD CRU
GDP | MER billion US$2010/yr |MACRO GDP
Population Million ANY POP

Mapping of IAM
format to the
GAINS structure

4mm sectors and fuels/activities

spatial split

National

Provincial



From Energy IAM to GAINS
: Energy and AQ scenario pathways setup
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Result: AQNEA Future Energy Scenario Pathways and CO, emissions
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Result: AQNEA Future Energy Scenario Pathways and CO, emissions

N.Korea/ Mongolia / A.Russia
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Result: Air Pollutant Abatement in AQNEA Countries
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AQNEA: Ambient PM2.5 concentrations
: Calculations by the GAINS model
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2050

CLE would not resolve
the remaining air quality
problems by 2050.

The remaining elevated
concentrations under Net-
Zero + MFR(Maximum
Feasible Reduction) are
largely of natural origin.



AQNEA: Source Contribution of Ambient PM2.5 concentrations
: Calculations by the GAINS model
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Summary

« Energy IAM exported data were converted GAINS activity data format for AQNEA countries

« Integrated analysis in GAINS, such as emissions, air quality, health impact could be conducted

« Stringent air pollution control scenario, MFR, show significant reductions, especially in baseline
scenario of a developing country

« Ambient air quality with source contribution analysis show a reasonable agreement with
monitoring data and could give some insight of domestic vs transboundary contribution

« Continue to improve harmonization and linkage for AQNEA stage2
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e GAINS model

Access to the model:

http://gains.iiasa.ac.at/models/index.html

Tutorial:

http://gains.iiasa.ac.at/gains/download/GAINS-
tutorial.pdf

® GAINS

e [ el il
impacts Management Management | |
m 6 GAINS 4 Asia online: Key sectors - Chrome o

#& gains.iasa.ac.at/gains/reporting/select?version|D=ASN&rtype=datatable
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 Scenario Explorer

Access to the system:

https://data.ece.iiasa.ac.at/agnea-
internal/# /workspaces

% AQNEA Internal Scenario Explore @

1145k

Downloads Documentation License About Scenario Mapping

Welcome to the AQNEA Internal Scenario Explorer

Select an existing workspace or create a new one...

Create new workspace Import Showingq all workspaces ~ Ordered by crea
L

& AQNEA Internal Scenario Explorer

tion date ~ Enter to filte

S AanNEA

Downloads Documentation L

Documentation

4 models

Scenario Mapping

The mapping in the table below relates the scenario names used in the Scenario Explorer (*Scenario group” column) to the model intemal name (
IAM" colum) &

Scenario
Country o Scenario in IAM Description ssP Franf
China Baseline Baseline 8AU ssp2 M
lobal c udget: 1,000 Gt CO2: China carbon budget: 165 Gt
o~ 2degree  910DaI carbon budger €02 China carbon budget 165GE oy,
€02 (about 16.5%)

global carbon budget: 600 Gt CO2: China carbon budget: 60 Gt CO2

Net-Zero  Carbon neutrality ssp2 Mg
! (about 10 %)

n

Japan Baseline Baseline BAU ssP2
"

NDC  26by30+80byS0 cutdated NDC + outdated LTS goal for 2050 ssp2
N

Net-Zero  46by30+100byS0 updated NOC + zero emissions in 2050 5502
Korea Baseline  Baseline BAU 5592 GUI
NDC  Stated ok Stated Policies Scenario (previous NOG) 55P2 Gl
Net-Zero Net-Zero Carbon neutrality plan for Korea 55P2 GUII

North Korea, Mangosia, Asia part . -
g Baseline  STEPS(WEO2022) current policy settings S5P2 GA

N

including Nationally Determined Contributions (NDCs) and longer- _
NDC  APS(WEO2022) SSP2 GAINS (WEO)

term net zero targets

sets out a pathway for th

lobal energy to achieve net zero

Net-Zero  NZE(WEO2022) $5P2 GAINS (WEO)



http://gains.iiasa.ac.at/models/index.html
http://gains.iiasa.ac.at/gains/download/GAINS-tutorial.pdf
http://gains.iiasa.ac.at/gains/download/GAINS-tutorial.pdf
https://data.ece.iiasa.ac.at/aqnea-internal/#/workspaces
https://data.ece.iiasa.ac.at/aqnea-internal/#/workspaces

‘ ‘ International Institute for
w» Applied Systems Analysis

[ TASA www.iiasa.ac.at

Thank you for your time.
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