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Ozone issues in East Asia (troposphere)
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Ozone issues in East Asia (troposphere)

85

70

40

55 1

AVGMDAS [ppb]

Chlna (307) 120 f
- Japan (269) 100 |
| EU (69) 80 |
| US (433) 60k

Beijing ( B SRS
r Los Angeles (17)%

1980

1990

2000

2010

25 Y LiEs ied iay Lgi viga s pag TANTIRE
1980 1990 2000 2010

MDAGS: daily maximum of 8-hour average (8-hour maximum)

AVG: Apr-Sep average

Pollution trends in S. Korea (annual mean)

0.032

0.030
0.027 0.029

—2Z(ppm)
[Os]

AROM|THX]
(ug/m) [PM2.5]

2019 20214

2015 2017

A= mEetdafea - ofo1=2|ot



GEMS ozone product (O3P, O3T): obstacles
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GEMS va I I datiO N Ozonesonde 15t Ozonesonde launch during ACCLIP
(Anmyeon site, 27 July 2022)

(|n_situ measurement) Electrochemical Concentration Cell
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Balloon-borne sounding with light weighted sensors (~500 g, > 2 kg total)
ECC Sensor Cell Measures O, up to 35 km with ~5 m vertical resolution (phy res ~150 m)
(img from EN-SCI Ozonesonde manual) Accuracy: 5%, Precision: 1 nbar (Komhyr, 1969)
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~ ACCLIP (2022)
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ACCLIP (2022)

Asian Summer Monsoon
Chemical & Cleate Impact PrOJect
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Ozonesonde measurements (during pre-ACCLIP 2021 & ACCLIP 2022)
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Event @ : STE case in 2021

Rossby wave brea king
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Event @ : STE case in 2021
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Ozone concentration in [ppbv]

Event @ : STE case in 2021
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Event @ : Low-O; air transport in 2022
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Event @ : Low-O; air transport in 2022
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Event @ : Low-O; air transport in 2022
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Ozone concentration in [ppbv]

Event @ : Low-O, air transport in 2022 N
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Comparison: level-to-level
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Significant improvements are made in the troposphere (largest near the surface),



Comparison: level-to-level
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Significant improvements are made in the troposphere (largest near the surface),
accompanied by notable upgrades in the stratosphere as well.



Comparison: day-to-day (synoptic time scale)

=T B ‘ o - AMY 2021
- Total Column O; [DU] , 7= - A GEMS V2
i * g i A GEMS V3
340 O Version 2 o A ] _ 150
- £ i =
= 1 i Q AMY 2022
- @ Version 3 | S 1.25 O GEMS V2
320 |- - % @ GEMS V3
I i <
B 7 W
I ] o 2 1.00
% 300 7 2021 GEMS_V2 | o 2
b oL y=078x +76.93 | 2 =
i r= 095 | = 8 o075
L © @ 2021 GEMS_V3 ) Q. S
280 Py y=114x -3506 | e g
oo r= 0.94 i < © 95
. 2022 GEMS V2 S 0.50 0.
i ¢ y= 048% +156.09 | = Stratosphere (20-30 km)
ol oo h & A UTLS (10-20 km)
i ® 2022 GEMS V3 | 0.95 |- kk Troposphere (0-10 km) 0.99
7 y=0.83% +5475 | : \ !
- r= 087 | \
A R T N T YO A RSO T SO T AN N SO AT N N SE
24010 260 280 300 320 340 360 0.00 { : : u ] L—1.0
Ozonesonde 025 050 075 REFN_1.25 1.50
Perfect fit

Daily variability shows a better fit to the ozonesonde observation
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Summary

« Daily variability in O3 (due to STE, transport, convective influence, etc.) provides a good
opportunity for (geo-ring) satellite data evaluation.

« GEMS O3P (ver.3) is significantly improved in terms of both accuracy and temporal variability.
(Large improvement in tropospheric and near-surface values)

« ACCLIP Ozonesonde data are available (https://data.eol.ucar.edu/master_lists/generated/acclip/)
[Site A: AMY] Daily (INTERP100m: 100-m interpolated) [Site B: OSN] O; + SWV + Aerosol PC

Just google "EOL ACCLIP"
Site A E
(Anmyeon Island)




Daily variability
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Significant improvements are made in the troposphere (largest near the surface),
accompanied by notable upgrades in the stratosphere as well.



GEMS evaluation

- GEMS Total Column Ozone compares well with the ozonesonde measurements
- GEMS Ozone profile product reasonably captures UTLS O3 reduction during Aug 2022
- However, it still needs improvement for cases with strong UTLS O3 mixing

(need further evaluation for different seasons)

Layer Ozone OSN 2022 (AUG) Layer Ozone YIN 2022 (MAY-JUN)

50 . 50 .
[ y=0.85*x + 2.72 ] [ y=0.29"x + 15.23
r=0.97 | r=0.31 |
R e RS IR A T R R e ]
- | | | | 31 L : : : : 4 31
1 ® 29 - | | | | 1 @28
i | | | | 1 @27 [ | | | | ] @27
I e 74 NS 4 02 30 . @ | | .,.,,,; ,,,,,,,,, ] ®25
8 L | | ‘ | ] 23 8 L | | | | - 23
;’) 21 ; 21
E 19 E 19
C ol A A S | 17 G 17
i : ‘ ‘ : | 15 I : ‘ ‘ : 1 15
1 ©13 L 1 | | | 1 013
‘ ‘ ‘ ‘ 1 @11 I .. 1 ® 11
ol W S S Jeo P A S S SR leo
[ : : : : Je7 [ ; ; 3 3 | o7
s 1o5 - | | | s | o5
z | | - Aug2022 | es i | | May-Jun 2022 | es
o e e e o v b b e e O
0 10 20 30 40 50 0 10 20 30 40 50

Ozonesonde (DU) Ozonesonde (DU)



Ozonesonde distribution (vertical)
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GEMS ozone product (O3P, O3T)
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Anmyeon (Aug 2021, 23 profiles) — 03
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Anmyeon (Aug 2021, 23 profiles) — O3 a priori
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Anmyeon (Jul-Sep 2022, 38 profiles) — O3 a priori

Height (km)

30

26

20

15

10

Concentration (ppbv)

Anmyeon 2022

—— (O3sonde
--—- GEMS a priori
Shading = 1o

T ] T T
10°
O3 (ppbv)

20

30

50

70

100

Pressure (hPa)

200

300

500

700

850
1000

Height (km)

30

25

20

15

10

Layer accumulation (DU)

Anmyeon 2022

—— O3sonde
GEMS a priori
Shading = 1o

03 (DU)

20

30

50

70

100

Pressure (hPa)

200

300

500

700

850
1000

Height (km)

30

25

20

15

10

Individual profiles (DU)

Anmyeon 2022

—— O3sonde
GEMS a priori

03 (DU)

20

30

50

70

100

Pressure (hPa)

200

300

500

700

850
1000



[Preliminary] Court

esy of

Dr. Juseo
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A New Hope: GEMS O3P v3
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- GEMS v3 product shows more reasonable tropospheric ozone distribution

B The classic
W adventure that

started it all

Formerly titled Star Wars: From the Adventures of Luke Skywalker




A New Hope: GEMS O3P v3

[Prellmmary] Courtesy of Dr. Juseo:’Bak I AMY O3 variability (ACCLIP 2022)
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- GEMS v3 product shows more reasonable tropospheric ozone distribution



A New Hope: GEMS O3P v3

[Prellmmary] Courtesy of Dr. Juseon vBa'k I AMY O3 variability (ACCLIP 2022)
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- ACCLIP Ozonesonde measurements
significantly contribute to improvement of the GEMS O3 product!
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