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Development of Satellite RS for Aerosols & Gases
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Diurnal variation for aerosol from GOCI| and AHI

20

1.5

1.0

AOD at 550nm

0.5

0.0

. . . May 17 - Ma
Hokkaido_University (Lon=141.

21,2016
4°E, Lat= 43.08°N, Alt= 43.08m)

e AERONET (0.80)
AHI (0.85)
e GOCI  (0.82)
MODIS DT (1.12)
MODIS DB (1.15)
e VIIRS EDR (0.91)
e MISR V23 (0.67)
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Mean AOD dist. and validation during the KORUS-AQ
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GOCI V2 land AOD

GOCI V2 ocean AOD

Validation of GOCI AOD, AE, FMF, and SSA
(Mar 2011 — Feb 2016, 5-yr)

Collocation with 27 AERONET sites for land AOD, and 17 coastal sites for ocean AOD
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Merging aerosol property retrieval
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Merging : GOCI AODs with cloud masking by AHI IR

¢ Comparison of GOCI results with MODIS & VIIRS

- Improvement in cloud masking over ocean, in particular
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Data Merging: 25 May 2016(AHI+GOCI)
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KORUS-AQ Daily Merged AOD product (0.5°%0.5° grid)

Purpose: finding daily representative AOD from multiple LEO and GEO AOD products
Study domain: 110-150°E, 20-50°N (0.5°x0.5° lon-lat grid resolution)
Order of calculation
1)

2)

3)
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Spatiotemporal mean for each product within each day

- Spatial gridding for each scene, and temporal averaging for daily mean.

- additional filtering based on Hyer et al. (2011) to reduce cloud contamination

For each grid, select median value AOD product as daily representative AOD

(only when at least two products are available)

Average of daily fused AOD during the Campaign period (5/1-6/12)

Mean of Fused AOD during KORUS-AQ
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GOCI V2 ocean 550 nm AOD
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* Yonsei university

AHI_AOD_550

AOD at 550nm

Comparisons of AOD from AHI MRM, ESR, BRDF
during KORUS - AQ campaign

30 "No7Ta >50 3.0 'N=7i2 >50 3.0 "N27i2
~ y=0.011+0.690x © y=0.238+ 0.639x R ~ y=0.115+0.860x
5 R=0837 o 5 R=0861 S 5 R=0.856
= RMSE=0.162 S > " RMSE=0.171 S > RMSE=0.146
- MAE= 0.118 36 - MAE= 0.138 S | 36 - MAE = 0.097
MBE=-0.094 . . MBE = 0.116 R MBE = 0.067 E
2.0 = o within EE=44.5" ~~ .~ o 20 %withinEE=336" o 20 %within EE=63.3" ]
i i 1 { i ]
1.5 24 8 1.5 24 :8 1.5
<(| :<(|
1.0 - 10 ‘T 10
E 12 12
05 f ik 0.5 - : 0.5 - BRDF
0‘0 z/ L L Ly 1 L L L J 1 O'O ;'\// v. L L L L L L \: 1 O‘O k/// vw L l L L L L J
00 05 1.0 15 20 25 30 00 05 10 15 20 25 30 00 05 1.0 1.5 20 25 3.0
Direct_AERONET_AOD_550 Direct_AERONET_AOD_550 Direct_AERONET_AOD_550
. May01-Jun10,2016
Yonsei university (Lon=126.93XE, Lat= 37.56XN)
20 e AERONET
e MRM_AOD
ESR_AOD
15 Merged_L2_AOD
Merged_surf_AOD
° @ BRDF_AOD
° [
1.0
. o ® ®
[ ]
) o o )
° ° ° *
0.5 ° (-] - o °
$ . oot o 6. 2.9 67 o %6
)
(%) ] ® ° ° 00 i (4
o o."..‘é. ,o'. ‘ ° o? o °
0.0

03 05 07 09 11 13 15 17 19 21 23 25 27 29 31 02 04 06 08 10
06

Nav:/AA At

> 50

36

| 24

12

Frequency



AHI_MRM_AOD_550

AHI_MRM

Results of MLE in 2016
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Comparison of Biases (2016)
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S06 - Korean Peninsula
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Seasonal Trends in AODs (Mar 2011 - Feb 2018)
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Monthly mean FMF at 550 nm

Monthly mean FMF at 550 nm
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Trends in FMF (Mar 2011 - Feb 2019)
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Detection of Long Range Transport: case of March 4, 2019

GOCI YAER V2 AOD - 04 Mar 2019, 07:30 UTC
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Channel No

1

9
10
11
12
13
14
15
16

Reference

Channel

VIS(blue)

VIS(green)

VIS(red)

VNIR
SWIR
SWIR

MWIR
MWIR(WV)
MWIR(WV)
MWIR(WV)
TIR
TIR
TIR
TIR
TIR
TIR

AMI
0.470

0.511

0.640

0.865
1.380
1.610

3.830
6.241
6.952
7.344
8.592
9.625
10.403
11.212
12.364
13.31

AHI

0.51

0.64

0.86

1.6
2.3
3.9
6.2
7.0
7.3
8.6
9.6
10.4
11.2
12.3
13.3

Lim et al.
(RS 2018)

0.675

3.75

6.75

10.8

12.0

Kim et al
(IJRS 2008)

== ————

GOCI-1

0.412
0.443

0.490

0.555

0.660
0.680

0.745

Choi et al
(AMT 2016)

tes over E. Asia

GOCI-2

0.380
0.412
0.443

0.490
0.510
0.555

0.620
0.660
0.680
0.709
0.745

0.865

GEMS

0.3-05

1000
channels

Choi et al
(AMT 2018)

Kim et al
(revised)

(unit: pm)



Data Assimilation of GOCI AOD data

Model / data used Product -
Park et al., ACP, CMAQ, DA DA, to quantify long range transport :)8
2014 0.6
Saide et al., GRL, WRF-Chem, DA DA, surface PM validation 0.4
2014 0.2

0
Xu et al., ACP, GEOS-Chem Surface PM2.5 _02
2015 0.4
Xiao et al., ACP, VIIRS, GOCI, MODIS AOD Validation -0-6
2016 :(1').8
Lee et al., GMD, CMAQ To improve PM forecast -1.2
2016
Jeonet al., GMD, CMAQ + STOPs v1.5 To Improve PM10 forecast
2016
Panget al., AE, WRF-Chem 3D Var To improve PM2.5 forecast |
2018 - 1
Ed Hyre et al. NAAPS sub-daily variation comparison with model and ' .
JCSDA news., observation (AERONET, GOCI, MODIS) B
2018 i
Lee et al., WRF-Chem, DA using OMI Evaluation of DA using GOCI 1
RSE, 2017 g
Lennartson et al AERONET, GOCI, in-situ PM2.5, | Comparison of diurnal variation of AOD and PM2.5
ACP, 2018 WRF-Chem
bayl—y—  ————
Anthro Anthro Smoke

Saide et al., GRL 2014



Column to Surface Concentration — Aerosol

Machine Learning
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Latitude [°N]

OMI mean tropospheric NO, & SO, VCDs

NO, VCD [10"™ molecules cm™]
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OMI mean tropospheric NO, VCDs & trends (2005-2018)
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Monthly SO, Column [10" molec/cm®]

OMI mean tropospheric SO, VCDs & trends (2005-2018)
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Latitude [°N]

Oversampled TROPOMI tropospheric NO, VCDs

in August 2018
South and North Korea
Japan
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Major cities and roads in Korea and Japan can be seen from the mean NO, map.
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Oversampled TROPOMI tropospheric SO, and CO VCDs
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AMI onboard GK-2A launched last week
GEMS onboard GK-2B launch in a year

OMI mean NO, (from 2005 to 2014) over GEMS FOR
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Target species:
03,
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Launch schedule : Feb. 2020 e 26




Summary

« The retrieved GOCI V2 AOPs show reliable qualities against
ground-based AERONET. YAER algorithm is being improved for
GOCI-II with its higher spatial resolution of 250 m and additional
channels in UV.

« Aerosol products from GOCI (hourly) and AHI (every 10 minute)
YAER algorithm provide diurnal variation information of aerosols.
Therefore, these can provide observational dataset for data
assimilation with air-quality forecasting over Asia.

« Merged dataset from different satellites and algorithm provide
Improved results with reduced bias and better spatial coverage.

* Precursors of aerosols have been observed by LEO missions
including OMI, TROPOMI, GOME, SCHIAMACHY etc., and will be
observed by GEO missions from 2020.
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