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Geostationary Environment Monitoring
Spectrometer/Satellite (GEMS)




GEO-KOMPSAT 2

2A Sat. : AMI 2B Sat. : GEMS, * Launch: 2018-2019
GOCI-2

Specification

(TWI" Satelllte) Payload GOCI-2 GEMS
Lifetime 10 years
Channels 16 13 1000

Wavelength 0.4-13 375 - 860 300-500

range um nm nm
Spatial 05/1km 250 m@ eq| 7 x 8 km?
resolution (Vis) 1km (FD) | @ Seoul
2 km (IR) 3.5x8
km?2
N (aerosol)
Temporal 10 min 1 hour 1 hour

resolution (FD)




Spatial coverage

Target center : 120E, 17N S/L: 128.2E

Ned

m .
- e 85km(NS)
. - ) st ~

-~ ? b K
N45 4 T g o e ‘-‘ "-—-&',.';:m,. —" o
e = b3 - \ ;
- 2 s
- AT\

2
e |

- i

0 S kem(NS)

S15 : 2
2 E75

80 ™e105™ P20 ™E135™ %0




Baseline products (16)

Product | Importan Min Max Nominal | Accurac | Window | Spat Resol | SZA | Algorit
ce (cm?) (cm?) (cm?) y (nm) | (km?)@Seo | (deg) | hm
ul
15
NO, 03 3x1012 | 1x10v7 | 1xt01 | X0 | 425450 /%8 <70
precursor cm X 2 pixels
Aerosol 16 7Xx8
SO, precursor | 6x108 1x10%7 6x1014 1():(r1n(')2 310-330 | x4 pixels (<6C?’9) BOAS
Volcano X 3 hours DOAS
16
HeHo | YOC | 1x101 | 3x10 | 3xtos | PX10° | 3p7.357 | X8 | <50
proxy cm X 4 pixels | (60%)
CHOCHO 7x8x4px | <50
Egpbgg’ Oxidant 3%(TOz) OF
P Pollutant | 4x10%7 2x1018 1x10%® | 5%(Stra) | 300-340 7x8 <70
Strato3 O, layer 20(Trop) TOMS
TotalO3 3 &y P
Multi-
A | A qualt 20% or 3
quality'| o (aoD) | 5 (AOD) |0.2 (AOD)| 0.1@ | 300-500| 3.5x8 <70
SSA Climate 0.0
400nm 22
[Clouds] :
ece | Reweval | copy | 50 (cop) | 17 (cop) 300-500 7x8 <70 | 920
Climate RRS
CCP
Surface | Environ- 0 L ] 300-500 35x 8 <70 Multi-
Property ment Y
UV Public
Solar Ira| health 0 12 ) /X8 <70




GEMS Mission Organization

GroUrld
Station

Instrument

Cal/Test
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Validation of GEMS Products




B Comparisons with in situ data collected over a distributed
network of ground validation sites

® |nter-comparison with long time series of ground-based observations at
a selected set of ground validation sites

B Comparisons with data and products from other airborne and
spaceborne sensors

® Collection of, and comparison with, field experiment data collected from
collocated airborne field experiments

[MODIS Atmosphere Validation Plan]




B Comparisons with national air quality monitoring sites

® Korea : Urban (>300 sites), Others(>200 sites), Supersite(6 sites)
NO2, SO2, O3, PM10, PM2.5 (>350 sites) and VOCs(>50 sites), PAHSs, etc.
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l Comparisons with national air quality monitoring sites
® China: 1500 stations <Sept. 2016>

Cooperation btw. NIER<Korea> and CNEMC(China)
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B Comparisons with International air quality monitoring sites
® EANET (Acid Deposition Monitoring Network in East Asia)

Cooperation with EANET / ACAP <Dr. Sergey Gromov and Dr. Sukjo Lee>
INDIA air quality monitoring network Cooperation with <Dr. Manish Naja and Dr. P. K. Bhartia>
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Delhi — box plots & time series
Mumbai - box plots & time series
Bengaluru - box plots & time series

Ahmedabad - box plots & time series
Chennai — box plots & time series
Chandigarh — box plots & time series
Agra - box plots & time series
Varanasi - box plots & time series
Dehra Dun - box plots & time series
Hyderabad - box plots & time series
Patna - box plots & time series
Jaipur - box plots & time series
Kolkata - box plots & time s¢
Raipur — box plots & time serie
Ranchi - box plots & time seri
Nagpur - box plots & tfme series
Pune - box plots & time series
Other city pages under construction
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http://www.indiaairquality.info




B Comparisons with established remote sensing networks
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l Comparisons with established remote sensing networks

AD-Net Asian dust and aerosol lidar observation network

21 sites (as of 2016) http://www-lidar.rii’éé\.gg: jp/AD-Net/
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B Comparisons with established remote sensing networks

KALION
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B Comparisons with established remote sensing networks

SONET Chinese Sun/sky-radiometer observation network

Courtesy to Zhenggiang LI, 7" GEMS Science Meeting, 2016

Sun/sky-radiometer
Ee et Observation NETwork « Total 17
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Ml Participation in community field campaigns(e.g., KORUS-AQ)

Airborne

GEOTASO / B200

Aerosol LIDAR / DC8

coci ok 12z
VIIRS
OMPS

OMI
MOPITT |
TROPOMI 3

GEMS
03 sonde

03 LIDAR
Aerosol LIDAR

* Ground
Network:
PANDORA

AERONET.| | <R ) Shipbome
SKYNET ‘ RURERG b i E

Y S ; -,'-i" g e \
" - R
\ Yi &‘ ‘ ‘ TS 5. e N RO e -
‘;A .‘f oy . 2 =
N giranginn experiment
-

EANET
Air Korea j

B Developing the GeoTASO (on an aircraft) algorithm using GEMS retrieval theory.
= We can verify GEMS algorithms with GeoTASO observations




B Collaboration with other instrument teams(e.g., GOME-2, OMPS, TROPOMI)

Instrument Wavelength Spectral Spectral Spatial
range resolution | sampling | resolution

GOME-2 240 — 790 nm 0.24 —-0.53 nm 0.12-0.21 nm  40*40 km?
OMPS-nadir NP: 250 -310nm 1 nm 0.42 nm NP: 250 km
Nadir profile (NP)  NM: 300 — 380 nm NM: 50 km
TROPOMI 270 — 2385 nm 0.25-0.54 nm 0.07-0.22 nm  7*7 km?

M Including level 1b products
® To determine the quality of the level 2 data products

® Very important because all other data products depend on...

M Iterative process
® To improve algorithms when significant improvements are expected

® Specified accuracy requirements are obtained, or the theoretical accuracy
limit is reached

B Spatial and temporal Collocation
® |deally, independent data should be selected based on requirements

® |f measurements are not available, model results can be used




Constellation of GEO Mission for Synergetic Products

TEMPO
%W ..
+ GOES-R Wi}
(America)

hon SEPA
NASA | N7
g V-Vis

TROPOMI, Himawari 8
OMPS, FY-2, 3,
APOLLO ... COMS

INSAT . ,l\ Mé’v

.n;*';é‘if' GEMS + AMI + GOCI2
GEO KOMPSAT

(Asia
QV-Vis 300-500 i

c esa Constellation synergy

' JV-Vis-NIR - Improving spatial and temporal coverage
Qe 05-500, 75Q-#75 nm to monitor globalized pollutants & SLCF
 _; »4 - Sharing basic requirements on data products and
b . instrument to maintain data quality
GMES S4 UVN .ﬁ"’ - Consolidating socio-economic benefit analysis
+ FCI+1IRS v - Supporting QA and CAL/VAL

MTG (Europe)




() A

Orbit
Domain
Revisit
Status

Launch

Payload

Products

Spatial
Sampling

Nominal
product
resolution

Geostationary

Europe and surrounding
1 hour

Detailed Design, Phase C

2021 (Flight Acceptance
Review first instrument)

UV-Vis-NIR
305-500, 750-775 nm

O, trop. O3, NO,, SO,,
HCHO, AAI, AOD, height-
resolved aerosol

8 km x 8 km at 45N

8.9 km N/S x 11.7 km E/W
@40N

Two instruments in
sequence on MTG-S; use
TIR sounder on MTG-S
(expected sensitivity to O3
and CO). Synergy with
imager on MTG-I w.r.t.
aerosol and clouds.

Committee on Earth Observation Satellites

010
Europe Sentinel 4 USA TEMPO Korea GEMS

Geostationary Geostationary

North America Asia-Pacific

Instrument delivery 2017 Instrument delivery 2017 Instrument complete

2019-2021 pending host

UV-Vis-NIR-SWIR
270-500, 675-775, 2305-

UV-Vis 300-500 nm
290-490, 540-740 nm

O, trop. O3, 0-2km O,
NO,, HCHO, SO,,
CHOCHO, AOD, AAI

£2.22 km N/S x 5.15 km
E/W @35N

< 8.88 km N/S x 5.15 km
E/W @35N

O3, NO,, SO,, HCHO, O, trop. O3, NO,, SO,,
HCHO, AAI, AOD, height-

resolved aerosol, CO, CH,

3.5 km N/S x 8 km E/W 7 km x 3.5 km nadir

7 km N/S x 8 km E/W 7 km x 7 km nadir
@38N (gas), 3.5 km N/S x

8 km E/W @38N (aerosol)

In formation with S-NPP
for synergy w.r.t. clouds

GEO-CAPE precursor or
initial component of
GEO-CAPE.

Synergy with AMI and
GOCI-2 instruments w.r.t.
aerosol and clouds.

Synergy with GOES-R/S
ABI w.r.t. aerosol and

Europe Sentinel 5
Precursor TROPOMI

Low-Earth

19
19
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Synergistic products with 3 Korean GEO missions

Ocean current,
AQOD, Aerosol type

\ Green tide, Red tide
S ———
]

| AV
/ SST, AMV, Fog
\\\

Cloud center height

AMV AOD over desert AOD
AOD(10 min) Aerosol type |
Aerosol type Sfc. ref. NO, correction
Sfc. ref. UV spectrum
Cloud mask

Cloud top pressure

v' 24 hr Asian dust monitoring over dark and bright surface
v" PBL thickness
v" Cloud morphology (thickness, fraction, type ...)
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ME, Korea
AQ Monitoring

Sites___

. Asian
EANET Network
KOR LIDAR Networkl Asian
KALON) ) LIDAR Network

* (AD-NET)
Asian

MAX-DOAS

Int. Campaign Modeling
(KORUS-AQ, LTP) | (0SSE)

Summary

Validation

Before Launch

Assessment of
Accuracy

.
' .
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'''''

Consistency

& Public Service

03 COL.
Tropo. 03
03 Profile

NO2, S02
HCHO
CHOCHO

Aerosol
AQD, Al, SSA, AEH

uvi
Solar IRA

After Launch
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Thank you for attention !!

Collaboration opportunity with you is always open..
Please contact to;
Prof. C. K. Song <cksong@unist.ac.kr>

and
Prof. Jhoon Kim, Pl of GEMS <jkim2@yonsei.ac.kr>
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