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Sentinel-4 Copernicus Products and PEGASOS
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Total Ozone (O,) - PEGASOS Sentinel-5P Comparison (DLR) @esa
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Total Ozone (O,) - PEGASOS Ground-Based Validation

— GEMS tracks Brewer O, well, especially in 14-day moving mean

— Small but clear negative bias for GEMS of -6 DU (-2%) and mean relative difference of -2.7%

GEMS and Brewer time series of total 03 at Naha, all scans

B + Brewer | _|
320 + GEMS
310 .
— 10 F + _
= +
] H 1s i +
c 300 s AV 4 7]
= N S\ T+ T )
2 290y A o S ol :
“ N o G it SV st ‘
o 280 s + A + o - 2 il ¢ ) m
E ;?, + 1 ‘- +
o 270+ % E * L P + * i
= +
260 | T -
250 | | I I -
May-2021 Jun=2021 Jul-2021 Aug-2021

Tijl Verhoelst (BIRA)

(Satellite - ground)/ground (%)

NAHA (BREWER): lat=26.20 lon=127.68

| : l : l :

| —e— GEMS

Illllilll

6 —
4 —+— TROPOMI NRTI
8 =] —e— TROPOMI OFFL
-10 T | T ] T | T
2020.5 2021 2021.5 2022

Katerina Garane (AUTH)

2022.5



Total Ozone (03) — Sentinel-4 Algorithm DLR

GEMS 2021-03-21 Sentinel-4 applied to GEMS
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Tropospheric Ozone (O,) - PEGASOS Sentinel-5P Comparison

: -04- 50
_ GEMS data gridded to S5P CCD QEMEupsaZi0 e OEMS2022.0401
resolution of 0.5° x 1° and integrated ' 40
up to 270 hPa. - 8
— Mean deviation 12.17 + 4.75 DU X
10
— Possible issue with altitude pressure ¢

and/or vertical integration

S5P CCD Sentinel-5P 2022-03-31 to 22-04-02
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Tropospheric Ozone (O,) — Sentinel-4 Algorithm
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Tropospheric Ozone (O,) — Sentinel-4 Algorithm
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Tropospheric Nitrogen Dioxide (NO,) - PEGASOS Ground-Based validation

Seoul MAXDOAS BIRA Seoul PNG NASA
(part of GMAP’21 campaign)

GEMS NO2 (v1) 10km around Seoul [37.56° 126.93"]

100 —GEMS NO2 (v1) 10km around seoul [37.58° 127.03"] .o 100 7 100
e Daily points (46 - < Daily points (#1740)
— a_yp nts (+63§) P E 80 R =067 o 80
c E 80 R =078 BEat] 0] o s = 0.87 +/- 0.023 ,
2 5 S = 0.86 +4- 0834 ,” o oy . I=7.1+/-02, «
< 3 . Y 4 60 H e 60
£ 9 60 J B0 S H =
o = = N . : 4 <
v 2 3 . < S £ a0 . 40 v
> E 4 40 ¥ =2 3
g S 20 o 20
ZS 20 20 x
) Ka? .
Ka 0 0
0 0 0 50 100
2022 0 50 100 100 100
100 e e e ™ pre — 100 — ®  SAT. GEMS NOZ v1 {closest, Tot CF<0.33 and flag=31| [Monthly paints 7).~
o . 4 s . g< ionthly points (#:5) » £ 80 ®  GE nasa.gsfc054 directsun (TimelntBest = 1) R = 0.84 e &0
8 £ 80 @  GE bira.jash001 MAXDOAS (TimelntBest + 1) : = 31:l25 | e &0 & v} f - fliG}'; .n’l— ::J.ls -
o] = 3.2 /- 2. - o =11 +/- 1. -
S5 I~ 49 1/-13 - g3 60 1 60
& 8 60 - B0 > 9 ," 7
Qg . < S E s o 40 4
z 40 a ras 40 Z » Y
i [
o e o & o = % L .~.
Z5 % K4 ° ° , 20 % %0 . S .. i 20
= .
2 i P 5 4] 0
Apr21 Jul2l Oct21 0 50 100
Jan22 Apr22 0 50 100 GB
100 GEMS NO2 (v1) 10km around seoul 120 40 GEMS NO2 (v1) 10km around Seoul 350
A 19-Dec-2621 i 23-Mar-2021
NE 19-Apr-2022 100 NE : 1 17-Sep-2021 ElY
o Mean diffi§.8e+15 (+ 6e+1}) ¥ 20 3 k Mean diff: 4. 15 (= 3e+]| i”
o T 50 Median diff: 7.2e+15 (+ 9.9d415) o P P T Median diff; 51e+15 (+ 6.4p£1%)
o o £ oo 0 L : . 2 - e
2 2 = 4 = 200 -3
= 2 6 a i B ] a
& = o B gl 22 . 5 b € 20 ; 150 5
o o = v W e - ! wo ©
2 = ¥ ;
-50 L o -60 L b1,
Jan22 Apr22 & @ 0 195 Aprz1 Julzl Oct21  -50 ks =0
100 - S SAT-GB 100 £ e e s g SAT-GB
o 50 . ; o g [ 50 o 9
g s "oy Dol il 3 9
. . o, . SV Y
E 2 0 . & o Mean diff: 4.3e+15 (= 6.04e+15) (',-“ 2 0 Mean diff: 4.4e+15 (= 2.98e+15)
. : Rel diff: 18 % (+ 24.5) = Rel diff: 24 % (+ 14.3)
g . - Median diff: 6.5e+15 (+ 4.98e+15) g ! Median diff: 4 3e+15 (= 3.29e+15)
2 -50 Rel diff: 30 % (+ 20.2) 2 -50 . Rel diff: 20 % ( 21)
SAT: closest, Tot CF<0.33 and flag< SAT: closest. Tot CF<0.32 and flao<

G. Pinardi (BIRA)



Tropospheric Nitrogen Dioxide (NO,) — Sentinel-4 Algorithm
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— Excellent agreement of monthly averages

— Only using filtering on cloud radiance fraction:
— TROPOMI: <= 50% CRF
— GEMS: <= 60% CRF

— A few percent GEMS overestimation remain

GEMS IUP VC,,,, NO, [10'® molec cm™2]
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Tropospheric Nitrogen Dioxide (NO,) - MAX-DOAS Validation in Incheon

Latitude

IUP-UB GEMS 28.10.2021, 05:45 UTC
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Sulfur Dioxide (SO,) — Sentinel-4 Algorithm

— S4 algorithm
— Operational DOAS
— Research COBRA
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Latitude [degrees North]

Sulfur Dioxide (SO,) - PEGASOS Sentinel-5P Comparison
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Formaldehyde (HCHO) - PEGASOS Sentinel-5 Comparison
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Formaldehyde (HCHO) - PEGASOS Sentinel-5P Comparison
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Formaldehyde (HCHO) - PEGASOS Ground-Based validation @esa

Chiba (Japan) MAXDOAS BIRA
(part of GMAP’21 campaign)
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Formaldehyde (HCHO) — Sentinel-4 Algorithms
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Aerosol Index (Al) - PEGASOS Sentinel-5P Comparison @esa

2021-03-17 | Gobi Desert dust event
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Aerosol Layer Height (ALH) — PEGASOS Sentinel-5P Comparison
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Surface Properties and AOD - Sentinel-4 Algorithm @esa

— S4 algorithm
— Retrieved from several consecutive days
and cloud free conditions:
— Surface Properties (BRF, White Sky
Albedo)
— AOD

— 342, 367, 410, 443, 490, 755 M

09

GEMS AOD 440nm

— Daily Gapless Surface Reflectance

B . L
105°E  110°E 115°E 120°E

P. Litvinov (GRASP), A. Hangler (CLF), et al.




Surface Properties and AOD - Sentinel-4 Algorithm

11 AERONET sites, April-May, 2021
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Clouds - Sentinel-4 Algorithm OCRA

30°N

OCRA RCF for GEMS_2021_03 25 0045_OCRA_L2CLD_adapted.txt

*

histograms for GEMS_2021_12 02_0045_OCRAEPIC_L1v10_L2CLDv10_alphabetaindividualscan.txt
SZA below 60, VZA below 60
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i GEMS ECF, v1.0 (blue) and OCRA RCF (EPIC clear-sky) (green)

GEMS L2 shows very few clear scenes,
but a pronounced peak around 0.1

R. Lutz (DLR) ® Oct. 13




Regridded clouds from imager — Sentinel-4 Algorithm RAL Sp%

— Sentinel-4 algorithm:
— Cloud data from FCI/MTG will be used for
— Co-registration of S4 UV and NIR bands
— S4 and FCl combined cloud masking

— GEMS application:
— Cloud data from AMI/KOMPSAT used
— North-South spatial offset (~1 or ~3 GEMS
pixels) in the two scenes investigated
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R. Siddans (RAL)
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