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Aerosol algorit'hm'for'GE'MS',- and Synergy fronty
geostationary satellites in GEO 3AT-2
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GEMS Stand Along Aerosol Algorithm

Algorithm, products, and validation

Algorithm Modification

Online Retrieval Algorithm
Non-spherical particles
Data Fusion technigue for GEOKOMPSAT-2




GEMS Aerosol Algorithm
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GEMS Aerosol Algorithm Products

MODIS (TERRA) RGB

10 March 2006
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GEMS Aerosol Algorithm Products

GEMS AOD 443nm EMS SSA 443nm
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Validation of GEMS Aerosol Product : ALH

» Collocated with Lidar Observation in Seoul National University
(http://www-lidar.nies.go.jp/Seoul/)

« Backscattering intensity (532 nm)
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http://www-lidar.nies.go.jp/Seoul/

Validation of GEMS Aerosol Product : ALH

B CALIOP Backscatter Coefficient (532 nm)
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Validation of GEMS Aerosol Product : AOD

OMAERUV vs. AERONET GEMS A-pr. vs. OMAERUV
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Validation of GEMS Aerosol Product : AOD

OMAERUV vs. AERONET GEMS A-pr. vs. OMAERUV
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Algorithm Modification

HAF Dust NA

HAF Dust NA
3 T T ; 3_ T T P 3 T P
N= 598 J N= 453 J N= 330 R
r=0.83 o, r=0.61 ’ r=0.81 . LR
Y = 0.26+ 0.56X . Y = 0.38+ 0.63X / Y = 0.26+ 1.15X S
RMSE = 0.35 / . RMSE = 0.39 / RMSE = 0.49 .
Q=59.87 % ¢ ’ [Q=26.71% ¢ Q=3152% ° °* It
—_— ’ . _ L ’ —_ . .
E 2| P - E 2 S, . E 2 v >
o s s - o o e -
. ‘e . 7 . -,' J e : : 1’ -
3 Sl 3 , - AR -
O (=] * T e P =] * /1 L (=] Y eat 1’ - .7
< 2 ,"-. ‘p-- -7 . : 2 : - ,’ ,’, 2 . LA ',: - ,’,
. .., . . o . - LT Y .. -,
(g . . . Jt‘-‘,':" .t . g . . .~ e . g .-- .". S e
T LYY 0 3 SRS ot god el e ol vt
w 1t . 57 - . E [T B S S . E w 1+ * HE o B
RO P N : & 10 By &1 o 76 Dust
.~ . & e
xel.
pixels,

retrieved
with Mie

1.00 T PR 1.00 1.00 T
A,
i v LUT, cause
0.951 JEELN A S 0.95 0.95-
Vool o A . 4
Pt A .
- LT A g error on
c ,"‘.‘.- T, " l,,‘ 5 c F ,__‘.-"' . - ’
g oo S T g e 00 S AOD, S5A,
w : P (] 7o e
wa LS 8 W S and ALH
m = i / P ] = . i o P ]
w R ; w i .
o P L o] P L
0.80F S N=om - 0.80F N= 161 - 0.80F S N= 13 -
A 15.70% within 0.03 diff] e 31.68% within 0.03 diff] A 67.63% within 0.03 diff]
e 39.59% within 0.05 diff i e 56.52% within 0.05 diff, T 84.17% within 0.05 diff
0.75. A T T 0750/ v b e L 0.75/. A T
0.75 0.80 0.85 0.90 0.95 1.00 0.75 0.80 0.85 0.90 0.95 1.00 0.75 0.80 0.85 0.90 0.95 1.00
AERONET SSA [440 nm] AERONET SSA [440 nm] AERONET SSA [440 nm]




Algorithm Modification

Non-spherical particles
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[Jeong et al., ACP 2016]

Algorithm Modification : Online Calculation

388 nm mean AOT
o

Normalized radiance
@ 354 and 388 nm from OMI
TOMS surface reflectances

Latitude (*)
2

Y

Calculation of the UVAI

Cloud masking &
algorithm flag (AF)

AF >1

Latitude (*)

No retrieval

Aerosol type classification
(AIRS CO data & UVAI thresholds)

- But the a priori constraints has been loosen

\

- To increase the degrees of freedom

Aerosol peak height estimation
(Caliop climatology)

- To avoid the a priori biases in OMAERUV algorithm

A priori database of AOD and SSA

10-year OMAERUYV records

v

Optimal Estimation retrievals of AOD and SSA
Coincident estimation of errors in each retrievals
(Apply logarithmic transformation for AOD)

388 nm std. AOT
273

- 10-year OMAERUV AOT and SSA in spring (May to March) from 2005 to 2014

Online retrieval
methods can reduce
errors from the
interpolation
and are numerically
efficient particularly
for the smaller
number of target
retrievals




Algorithm Modification :

Synergy from GK-ZA/ 2B
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GK-2A/2B Satellite instruments specification

Satellite GEO-KOMPSAT-2A GEO-KOMPSAT-2B
in Orbit
Payload AMI GEMS GOCI-2
Channels 16 channels 1000 channels 12 channels + 1 wideband
(um) (047~13.31) (0.3~0.5) (0.380~0.865)
' ' Scanning UV-VIS Spectrometer VIS, NIR
T | j 5 min 1 hour j 30 Inin‘ 1 hour
reirglﬁgi?n within 10 min (FD) Dilff (8 times/day) DIff (10 times/day (Local)
(30min imaging + 30min rest) + 1 times (FD))
Spatial e o Gas : 7(NS)X8(EW) km 250m (@130°)
resolution 2km (>1.38um, IR) Aerosol : 3.5(NS)x8(EW) km 1km (FD)
Spectral i <0.6nm (3 samples) 12 narrow bands
resolution (spectral sampling < 0.2nm) (10 ~ 40 nm)
Field of 5,000km(N/S) x 5,000km(E/W)
reaard Eull Disk N/S: 45°N ~ 5°S, 2,500km(N/S) x
(FgOR) E/W: 75°E ~ 145°E 2,500km(E/W)
(E/W, Selectable)
- Scene & Surface Analysis - Water quality variable
- Cloud & Precipitation - Marine Environmental
Baseline |~ Aeroso/ & Radiation O; (Column, Profile), NO,, SO,, [products
products . (AOD, Asian Dust detection, HCHO, Aerosols (AOD, SSA, |- Atmospheric Properties

Particle Size)
- Atmospheric condition &

ALH), UVI, CHOCHO

Aviation

» AOD, dust detection, aerosol
type.

<,
9

- Land variable




GEMS-AMI synergies : cloud masking

Cirrus case

GOCI RGB - 22 May 2016, 03:30 UTC
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Issues and Future Studies

Modification of Al

e Considering spectral dependency of surface reflectance
e  Applying Mie Cloud Albedo to correct VZA dependency in UVAI

B Modification of surface reflectance

® OMI Surface LER product (OMLER v003; Kleipool et al. (2008))
® Reduced spatial resolution: 0.5 *x 0.5 ° >>> 0.25 " x 0.25°
e  Spectral dependency

B Accuracy issue at Desert site

e Both the GEMS and OMAERUV algorithms have poor accuracy at desert site
such as SACOL, Dalanzadgad.

B Modification of spatial resolution

® Reduced cloud contamination via finer spatial resolution
(OMI 13 x 24 Km? >> GEMS 3.5 x 8 Km?)
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