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 Why/What/Who/Where is SHADOZ?

* Role of ozonesondes in “Protecting Ozone Layer”
« Southern Hemisphere Additional Ozonesondes Project (1998-)

 Ozonesonde Quality Assurance

« SHADOZ leads in raising sonde accuracy (total column O, to + 2%)
« Global sonde data can be used with confidence!

 Lowermost Stratosphere & Troposphere Tropical Ozone Trends
 Lowermost stratospheric (LMS) update from Thompson et al, 2021
« Troposphere: Changing convection & ozone trends over Eq. SE Asia
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Montreal Protocol (1987) signed by 193 HEEE s,

nations to protect Ozone Layer requires
every country to monitor their ozone

Monitoring is done by satellite cali-
brated by ozonesondes uniquely able
to measure surface to ~10 hPa,
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14 stations with >10-year records. Launches 2-5/mo. w/ radiosonde, PTU
2024: Palau & Quito join SHADOZ. >10,000 O,-PTU archived @ website
SHADOZ v6 data DOI: https://doi.org/10.57/721/SHADOZ-V06

Key element of SHADOZ sustainability: > 20 sponsoring organizations
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 Ozonesonde Quality Assurance
« SHADOZ leads in raising sonde accuracy (total column O, to + 2%)
« Global sonde data can be used with confidence!
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Ozonesonde QA Challenge: calibrate each
instrument before launch
--2 instrument types & 3 sensing solutions create bias,

discontinuities
--Develop SOP=Standard Operating Procedures for

preparation & data processing SHADOZ
« WCCOS (World Calibration Center for Ozone-Sondes, WCCOS, tests
Germany) & world reference with Assessment of SOP 2017 -

O3Sondes (ASOPOS) = > “homogenized” datasets

Alr sample
Intake —>—=

E Air exhaust
Electrochemical . Y
C trati 3 KI Sensing e e
Oncen ra Ion . bor] Bod] BOSNNARS | [
Solution Types e il | §
CEII (Ecc) SST (O%MOIKJ ﬁiiii’ﬁﬁ \ ,:(;o:jgn
Ozonesonde—  —— gavos ) i
----- — Anode (Pt)

Two
manufacturers,
SPC & En-Sci

Air Intake

) lon bridge
Cathode halfcell *+=~— Ifcell

: Pump Motor
/ KI +0;+H,0 >1, +0, +2KOH

Thompson, AGU, 12/24

7000

0
0 10

Campaign 1, Simulation 181

6000
-

—~5000 e
) ‘3‘5"
(1] -
& )ﬁ"“
g 4000 Y
n _
[= %
=
W 3000
[«}]
E
= 2000

—Participant 1, 337 DU
- -Participant 2, 344 DU
1000 Participant 3, 346 DU
Participant 4, 339 DU
== Photometer, 339 DU

20

03 Partial Pressure (mPa)

-
=)

'5

0
30

Altitude (km)

IZ
MI;

|

Research Infrastructure Quality Assurance

GAW Report No. 268

WMO/GAW
-.Report...

Best Operational

o #26
(Assessment of jures for

Ozonesondes)

August 2021

§ @}’) =y e €) JOLICH @

¢ @ @




@ ASOPOS Outcome:

Grtded
Global survey of 60 stations in

+2% Total O, Agreement!

Stauffer et al., (2022) showed
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» Global ozonesonde data are accurate enough to detect a drift in OMI v8.5
total column ozone (see above), which has since been corrected
Ozonesonde profile trends are computed with added confidence!
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 Lowermost Stratosphere & Troposphere Tropical Ozone Trends
 Lowermost stratospheric (LMS) update from Thompson et al, 2021
« Troposphere: Changing convection & ozone trends over Eq. SE Asia
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@’ SHADOZ Ozone Trends: Seasonal & Regional Variability

Satellite O; Trend Challenge: Below 50 hPa
(20 km) satellite O, data is most uncertain
Use SHADOZ data (1998-2019/2023) to
compute trends in O; Sonde advantages

(1) 100-150-m resolution at fixed sites and
FT and LMS trends in 1 dataset

(2) Regional sondes avoid zonal means

(3) Radiosondes give tropopause height (TH)

Data used from 5 “sites,” 3 combo for better
statistics; > 5500 total profiles (Upper)

Seasonal O, (Below) TH annual cycle, white

“Seasonal” FT O, transitions show changes in
dynamic influences, ie convection vs fire
pollution (Thompson et al., JGR, 2012; JGR,
2021 = “T21;” ACPD, submitted, 2024)
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* Trends in monthly mean O; & TH
(alt. of 380K 6) computed by
Goddard Multiple Linear
Regression (MLR) model with
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@’ LMS Ozone Trends — Artifact of Higher Tropopause”

mmmmmmmmm 15-20 km Pa ICImnOT nds
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SHADOZ ozonesonde profile trends updated from
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https://tropo.gsfc.nasa.gov/shadoz/SHADOZ_PubsList.html
https://tropo.gsfc.nasa.gov/shadoz/SHADOZ_PubsList.html

T21 showed evidence for reduced
convection only at Feb-April period
leading to hypothesis: is declining
convection aiding ozone increase?
Stauffer et al., (2024; ACP TOAR-II Sl)
shows Feb-Apr large positive ozone
trends over Southeast Asia (top; KL and
Java SHADO/Z stations) are associated
with significant convection loss in region,
OLR is convective proxy (bottom) 1998-
2022. = KL, = Java
Decrease in convection reduces lofting
and redistribution of near-surface ozone;
FT ozone accumulates.

Convective proxy trends (4) observed
only February-April (next slide)
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@« Convection Proxy Monthly Trends & AIRS CO (500 hPa)
= (1) KL (yellow); (2) Watukosek (cyan) (3) SE Asia Region (black)
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SHADOZ (1998-) put ozonesondes “on the
map”’ as essential for monitoring, trends
& process studies

SHADOZ & JOSIE “rewrote”

Summary — SHADOZ at 25+ Years

Ozonesonde SOP: ASOPOS 2.0 ’5“ ——
SHADOZ trends in LMS & FT ozone < o
“Set the Bar” for satellite data and = — L ‘
models to reproduce < TOAR |
 LMS O, negative trends, July- 51 — " -
September, negligible when TH = Focus
changes accounted for 0 ﬁ
 FT trends: zero on average; early-year - 0 5 10

increase = declining convection
* Only below 5 km is tropospheric O,
increasing, mostly over SE Asia
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Thank You for Attention!
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Ozonesonde Instrument & Its Quality Assurance (QA) Challenge: each instrument, flown with
a radiosonde, is unique & must be calibrated before launch

With 2 instrument types & 3 sensing solutions (SST) in use, profile biases can affect station-
station comparisons or compromise time-series with a change in procedure

« Correct for This! SOP=Standard Operating Procedures specify how to obtain accurate &
consistent profiles from each station. SOP also provide guidelines for reprocessing data

* Key to SOP is WCCOS (World Calibration Center for OzoneSondes; Julich, Germany) with
standard reference! Adoption of SOP from (WMO/GAW 268, published 2021) => more

accurate & precise global data SOPs — Reprocess Data
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