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No. 1 2 3 4 5 6 7 8 9 10 11

UTC 23:00 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 Total Obs.
KST 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

JAN X X HE HK FC FW FW FW X X X 6
FEB X X HE HK FC FW FW FW FW X X 7
MAR X HE HK FC FC FW FW FW FW X X 8
APR HE HK FC FC FC FW FW FW FW FW X 10
MAY HE HK FC FC FW FW FW FW FW FW X 10
JUN HE HK FC FC FW FW FW FW FW FW X 10
JUL HE HK FC FC FW FwW FW FW FW FW X 10
AUG HE HK FC FC FW FwW FW FW FW FW X 10
SEP HE HK FC FC FW FwW FW FW FW FW X 10
ocT X HE HK FC FC FwW FW FW FW X X 8
NOV X X HE HK FC FwW FW FW X X X 6
DEC X X HE HK FC FW FW FW X X X 6




GEMS NO, retrieval algorithm wsiiar (opemics -~~~ P e@sa

NO, AMF calculation

Cloud effective fraction

Cloud fraction,
Cloud pressure Scattering weight

LUT (44|_1unTm)
ST Gas profile
Surface >
GEMS reflectance
e AOD, SSA, ALH ¥ WRE-Chem + CAM-Chem
g:d;:rr:gg’ Scattering NO, shape
— weli factor replaced with GEOS-Chem
(SZA, VZA, RAA) ‘
4
\ 4
Absorption
Wavelength
sgg;)izsn calibration ol
A 4 i
NO; Slant NO; Vertical Tropospheric || Trop. NO, Separation
C . Spectral NO,
onvolution > fittin column column lculati
g density density caicuration
algorithm
v
. Tropospheric
NO, SCD retrieval e

End



NO, AMF calculation szl Copomics - B @S

START GEMS L2 Aerosol Parameters
(AOD, APH)

(or OMI AOD, CALIOP APH)

A

Aerosol Parameters RTM GE(?)ArSOLI\iI lS_LIJErg{aé:l?erl;lct)algt:;)ce /“ GEMS L2 SRF data available recently

(AOD, SSA, APH) (VLIDORT)

h 4

T /‘ GEMS L2 CLD data updated recently

Surface reflectance GEMS L2 Geolocation
Scattering weight information

(SZA, VZA, RAA)

Effective cloud

pressure and Gas profiles (NO5, O3)
fraction
A
NO, Scattering weight LUT
Geolocation (827, VZA, RAA, AOD, ! CTM model based NO. WRF—Chem + CAM-Chem
information SSA, APH, etc.) L Shape factor |« vertical profile
(SZA, VZA, RAA) $ (WRF-Chem + CAM—Chem) replaced Wlth GEOS_Chem
—
v

Terrain height
Vertical temperature A v v
And pressure profile

Stratosphere Troposphere Total
NO, AMF NO>, AMF NO, AMF

Gas profiles (NOo, ‘
Os, O4, etc.)

END 5
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Stratosphere-Troposphere Separation wsssar (opemicss -~ {OeSa

STS method used for this presentation STS method used for operational GEMS NO, retrieval algorithm
Start (" Start
\__; /"~ Model
_ / tropospheric
A N / NO, column
SLIMCAT, , v densi
PSC-Box > Strat. NIOQ c;;lculahon < GEMS L2 NO» Make a priori Trop ty
(BIRA-IASB) aigorinm NO.
. RTM .
Strat. NO» AI""IFTNP h 4
VCD based
on CTM SCD
data frop
RTM _
‘ Ll
Scaling based on AMPBsyra v
daily GEMS VCD data| | )
over background h VCDygypat
areas
|
Y 4 }
GEMS - — - Remove masked pixel
GEMS Total NO, VCD - P
Str\a/tc-t')“oz » | GEMS Strat. NO, VCD ”’ECDWP;’AW:\E\“‘ Yes—» Interpolation and
\/ smoothing
Epsilon values were chosen
GEMS 3x10 molec. cm2
End < Trop. NO» p= -
VCD End
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Summary of critical updates for GEMS NO, retrieval algorithm mesemtior®  (opermicys == @esa

V1.0
- Early version of GEMS L2 NO, product

V1.3
- GEMS L2 CLD product updated

V1.4
- GEMS L2 CLD product updated
- GEMS L2 AOD product updated

V2.0
- GEMS L2 SRF product applied
- WRF-Chem + CAM-Chem CTM model data replaced with GEOS-Chem CTM model



Total and Trop. NO, VCD in the GEMS domain zssier (opemicss -~~~ {Pesa
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Eurepe’s eyes on Earth
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Total and Trop. NO, VCD at Major cities
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GEMS total NO, VCD

GEMS tropospheric NO, VCD
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Major updates of GEMS NO, retrieval algorithm memsmser (opermicus

** WRF-Chem+CAM-Chem data replaced with GEOS-Chem data
v" Total NO, AMF (20210115 00-05 UTC)
v AMF is increased over the Pacific Ocean

WRF-Chem + CAM-Chem GEOS-Chem

TotalAmf TotalAmf

20210115 1 e

00:45 UTC %,7?{/ §> |

—_—

20210115
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AT T |
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|
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Major updates of GEMS NO, retrieval algorithm st (opermicus

** WRF-Chem+CAM-Chem data replaced with GEOS-Chem data
v" Total NO, Column (20210115 00-05 UTC)
v NO, total column are decreased over the background regions

WRF-Chem + CAM-Chem GEOS-Chem

ColumnAmountNO2 ColumnAmountNO2
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Major updates of GEMS NO, retrieval algorithm memsmser (opermicus

* SRF variable from GEMS L2 NO, product
* (Before updated) OMI LER Climatology VS (After updated) GEMS L2 SFC

OMI LER Climatology GEMS L2 SFC

Reflectivity440 Reflectivity440

i@» | K

\_/ =
> ]\QL)
202101 15

20210115,

W 20, ‘ 150.0E
Reﬂectlwty440 (unitless) Reflectivity440 (unitless)
4_ T . , <HE . ] |
0.00 03 0.06 0.09 01 2 0. 16 0.00 0.03 0.06 0.09 0.12 0.15
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Major updates of GEMS NO, retrieval algorithm st (opermicus

* GEMS NO, total column from the GEMS L2 NO, product
* (Before updated) OMI LER Climatology VS (After updated) GEMS L2 SFC

GEOS-Chem GEOS-Chem
OMI LER Climatology GEMS L2 SFC
ColumnAmountNO2 ColumnAmountNO2

| 20210115
92:45 UTC

12006 A __ < 1% 0E

ColumnAmountNO2 (10*16 molecules cmi2)

20210115
§ 02:45 UTC

ColumnAmountNO2 (1016 molecules cm-2)

0.00 0.60 1.20 1.80 240 3.00 0.00 0.60 1.20 1.80 240 3.00
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Summary and Conclusions sz Copemicss ~- o@sa

« Spatial distributions and diurnal variation

» Difference in spatial distributions and diurnal variations in each cities. It need to be compare with NO, VCDs
measured by other instruments.

Total and Trop. NO, VCD (all of values are June-August 2021 averaged)
»VS. TROPOMI: [Total: R of 0.78, Slope of 1.87], [Trop.: R of 0.63, Slope of 1.27]
> VS. OMI: [Total: R of 0.58, Slope of 0.53], [Trop.: R of 0.76, Slope of 0.83]
» VS. Pandora: [Total: R of 0.66, Slope of 0.57], VS. MAX_DOAS: [Trop.: R of 0.51, Slope of 0.13]
» These validation results will be more upgraded when using updated currently version of GEMS NO.,.

* Future study
» Validate GEMS total and trop. NO, VCDs during the ground campaign (SIJAQ).
» Conduct multiple schedules to improve GEMS NO, retrieval accuracy.
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