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1.1. introduction of GMAP & SIJAQ 01

• Succession of KORUS-AQ (2016.5~6)

→ Further analysis on high-concentration air pollution in winter is required

* 

• Need for validation and evaluation of the Geostationary Environment Monitoring Spectrometer 

(GEMS), which is world’s first Geostationary Earth Orbit (GEO) environmental satellite

Background

Timeline for GMAP and SIJAQ

+

GMAP : GEMS Map of Air Pollution

SIJAQ : Satellite Integrated Joint monitoring of Air Quality
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1.1 introduction of GMAP & SIJAQ 01

1. Investigating unknown mechanism of secondary PM formation in winter

• Observation based in-depth analysis of long range transport (LRT)

• Modeling based impact assessment of emission change, LRT, chemical mechanism

• Synthesis analysis 

2. Mapping air pollution in Asia and large point source (LPS) characterization 

• Spatial and temporal variation of air pollutants in GEMS FOV

• Measurement of air pollutants by ground supersite 

• Air pollution forecasting using CTM (CMAQ, WRF-Chem, Cams, Geos-Chem, etc.)

3. Cal/Val of GEMS products

• GEMS algorithm and products, validation

• Establishment of ground remote sensing monitoring network

• Airborne remote sensing instrument development and application

SIJAQ main tasks
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01

Plan for SIJAQ and GMAP

2020

2021

2022~

2023

2024

 Korean steering committee kick off meeting (2020.6)

 Working group meeting for GMAP (2020.8,9)

 1st GMAP implication (2020.10~11)

 SIJAQ implication (2022.10∼2023.6)

 Post-analysis, summary report for policy making and international cooperation

 International steering committee organization (2021. 3)

 Field trip to basecamp in Seosan (2021.7)

 2nd GMAP implication (2021.10~11) 

building platform integrating satellite/in-situ/aerial/modeling

 Working group meeting for SIJAQ (2021.12) 

1.1 introduction of GMAP & SIJAQ 
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Plan for 1st GMAP (2020)

1.2 Progress of 1st GMAP

2

3

1

01




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Objective of 1st GMAP (2020)

1.2 Progress of 1st GMAP01
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Participating Instruments















1.2 Progress of 1st GMAP01
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Sun Mon Tue Wed Thu Fri Sat

27 28 29 30 1 2 3
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11 12 13 14 15 16 17
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25 26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30

Korean Thanksgiving Holiday

Site 

opening

Installation and calibration

Inter-comparison at Seosan

Start

Opening 

event

Hangul 

Day

Main Campaign Phase

Main Campaign Phase

Main Campaign Phase

Relocation, installation and calibration

Main Campaign Phase

Final 

Data meeting

Schedule of 1st GMAP (tentative)

1.2. Progress of 1st GMAP01
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Course A Course B

Expected flight path for 1st GMAP (2020)

Course C

1.2. Progress of 1st GMAP01
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1. Seosan supersite

GMAP surface sites (tentative)

2. Daehoji

Community Center

3. K-water resource 

cooperation

1.2. Progress of 1st GMAP01
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Daesan chemical

Dangjin thermal 

power plant

GEMS pixel

Hyundai 

Steel

13km

13km

2

3

1

1.2. Progress of 1st GMAP01
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Video

Site 3. K-water

1.2. Progress of 1st GMAP01
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a

b

c

Seosan Air Quality Characteristics 

based upon urban air quality monitoring 

and meteorological data (2017-2019)

Daesan chemical

Dangjin thermal 

power plant1.2. Progress of 1st GMAP01
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1.2. Progress of 1st GMAP01
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NO2 pollution rose

a. b. c.

1.2. Progress of 1st GMAP01
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PM2.5 pollution rose

a. b. c.

1.2. Progress of 1st GMAP01
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Geostationary Trace gas and Aerosol Sensor Optimization (GeoTASO)

vertical

Hyundai 

Steel
Taean Thermal 

Power Complex

Dangjin thermal 

power plant

Boryeong

Power Plant

vertical

Daesan 

chemical

1.2. Progress of 1st GMAP01
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TROPOMI NO2 monitoring

1.2. Progress of 1st GMAP01
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2.1. Introduction of PAN

GEMS provides information on air quality from 

36,000km away from Earth 

• A variety of validation activities (network, AO, campaign) are needed

• More dense network of ground-based remote sensing instruments are 

needed in Asia to validate satellites (GEMS, TROPOMI,GOME-2, OMPS, 

etc.)

Pandora monitors local atmospheric composition 

and satellite data quality

• Comprehensive air quality monitoring

• Monitoring satellite data quality for the whole mission durations

Validation network for aerosols and trace gases within GEMS domain 

Kim et al. 2019

A need for PAN

www.aqicn.org

Real-time Air Quality Index Visual Map

02

연대, 부산대, 치앙마이판도라표시
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2.1. Introduction of PAN02
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2.2 PAN partners02

Morning

Noon

Afternoon

Kim et al. (BAMS 2020)

FOR

+

Countries in 
GEMS scan region

FOV
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U-AQMS (supported by Korea)

B-AQMS (supported by Korea)

U-AQMS (self-installed)

B-AQMS (self-installed)

PAN consists of two groups
Urban air quality monitoring stations (U-AQMS)

located on capital cities, industrial complexes, and areas 

prone to wildfires or biomass burning

Background AQMS (B-AQMS)

free from direct influences of anthropogenic emissions such 

as the Atmospheric Brown Clouds (ABC) Asian background

according to 

needs assessment

?

Expected PAN station distribution PAN will start with a few stations and could 

be substantially scaled up in the future

02 2.3 PAN site map
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02 2.4 PAN organization

Korea Environment 
Corporation (KECO)

 Initial site deployment and setup

 Major site instrument repairs in consultation with 

ANC, SciGlob and NASA

Source : Sangwoo KimPAN steering committee

Cambodia MalaysiaKoreaChina Indonesia Japan

Mongolia Philippines Singapore Thailand Vietnam

Scientific Advisory Group
Algorithm & Calibration

Environmental
Satellite
Center

Data Mirroring

Supporting Operations
Training of Local Operators

Asia Network
Center

Pandonia Global Network (PGN)

NRT Data Transfer

Sub-network

Sharing
Responsibilities

Source : Sang-Woo Kim

+…

Asia Network Center(ANC)
 Algorithm and software development

 Data processing/QA

 Laboratory calibrations

 Network operations27
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02 2.5 PAN online conference

 May 28, 2020 10:00-14:00 (Seoul time)

 Meeting registrants : 67 

 Participating Asian Countries : 13 (Bangladeshi, Cambodia, China, etc) 

 Participating organizations : 
NASA, UN ESCAP, Sciglob, Luftblick, EPA, KOICA, KECO, 
NIER etc.

PAN Online Conference
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Korean Pandora network establishment plan

2020
Planning on purchasing 3 Pandora spectrometers

Pandora sites (tentative)
NIER ESC (Incheon)

Seosan supersite

Jeju supersite

Type of Pandora to be purchased 
1. Pandora 1S (single spectrometer) - standard

wavelength range 280~530nm, resolution 0.6nm 

2. Pandora 1S - extended

wavelength range approx. 280 nm - 800 nm, resolution 1.1nm

3. Pandora 2S (dual spectrometer)

wavelength range 310~370nm, resolution 0.08nm

wavelength range 280~800nm, resolution 1.1nm

Three Pandoras will be implemented during the GMAP for comparison of 

differences between them

→ NIER ESC (Incheon )

Pandora sites will be 

determined according to 

GMAP results

2021
Planning on purchasing 3 Pandora spectrometers

(Pandora type and installation sites : TBD according to GMAP results)

02 2.6 National Pandora network

PAN-Korea map

①

②

③

④

⑤

⑥

⑦

⑧

⑨

⑩
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https://maps.google.co.kr/maps?q=%EC%84%9C%EC%9A%B8%ED%8A%B9%EB%B3%84%EC%8B%9C+%EC%84%9C%EB%8C%80%EB%AC%B8%EA%B5%AC+%EC%97%B0%EC%84%B8%EB%8C%80%ED%95%99%EA%B5%90&hl=en&ie=UTF8&ll=37.563868,126.940241&spn=0.024527,0.044332&sll=37.988587,125.14389&sspn=0.780356,1.41861&oq=%EC%97%B0%EC%84%B8%EB%8C%80%ED%95%99%EA%B5%90&t=h&z=15&iwloc=A
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+Pride 

• Period : 2020-2024

• Needs : 
- Pandora algorithm development in order to support PM forecasting and real-time mo
nitoring of air pollutants, which is more sensitive to air pollutants(NO2, SO2, O3, 
HCHO, and Aerosol Optical Depth(AOD)) in PBL than satellite algorithm 
- customized in east Asia 

• Expected application : 
validation and improvement of GEMS data, SIJAQ implementation, etc.

Development of Pandora and its algorithm, GeoTASO manufacturing  for satellite validation

02 2.7 Pandora H/W, S/W development

2020

2021 2022 2023

2024

algorithm optimization

Pandora and GeoTASO

test operation in SIJAQ

 algorithm prototype development (Aerosol property, vertical profile)

 Pandora prototype development

 Pandora L1B spectral calibration S/W development

 algorithm prototype development (TCNO2, TCSO2, TCHCHO, AOD)

 1st GMAP implementation

 Korean type GeoTASO manufacturing
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Development of Pandora algorithm for satellite validation

02 2.7 Pandora H/W, S/W development

AOD profile 

algorithm absence 

Uncertainty due to 

Aerosol physical 

information absence 

Uncertainty due to 

Aerosol vertical profile 

error

Calculation of Aerosol 

microphysical property

Aerosol extinction profile 

calculation through sensitivity of 

O2-O2 absorption on aerosol

Vertical profile algorithm 

development of strong 

absorbing NO2 

Development ofVertical profile 

algorithm for other pollutants 

(e.g. HCHO)

Microphysical 

properties of Aerosol

Vertical profile of aerosol and 

its microphysical properties
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 Objective
Establish data-processing system 
for data collection, processing, 
storage, dissemination

 Tasks
- Pandora data collection S/W 
development
- Server construction for data 
collection, processing, storage , 
dissemination
- Operation of data processing 
algorithm for collected Pandora 
data

Establish of PAN data-processing system

02 2.7 Pandora H/W, S/W development
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Establish of PAN data-processing system

02 2.7 Pandora H/W, S/W development
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Announcement of Opportunity 

GEMS AO objectives

03

AO call is 

to harness professional knowledge and 

expertise of experienced scientists to 

perform validation and accuracy 

assessment of data and products of GEMS 

through independent data analysis 

1. Evaluation of Level 2 retrieval algorithms 

2. Assessment of regional errors and their sources

3. Comparison with other space-borne instruments

4. Comparison with ground-based and/or airborne 

measurements

5. Comparison of diurnal variations of each 

atmospheric species between GEMS 

measurements and modeling results

6. Assessment of the impact of auxiliary data used in 

product retrieval

7. Analysis of major error sources and error budget

8. Assessment of heterogeneous geographic effects
35
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GEMS AO information can be obtained from https://nesc.nier.go.kr

Help desk: Dr. Changsuk Lee, leecs00@korea.kr

Announcement of Opportunity 

GEMS cal/val activities timelines

03

36
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Announcement of Opportunity 

03
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감사합니다

Thank you

谢谢

Terima kasih

ありがとうございました

баярлалааSalamat

ขอบคุณ

cảm ơn bạn
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