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Quick History: Palau Atmospheric Observatory CAN/

PAST:
StratoClim (2015-2019)

- Miller 2020 (thesis),
Cairo et al. 2021,
Miuller et al. 20244a,b

POSIDON (campaign 2016)

Pandonia Network (since 2016/2022)
ACCLIP (campaign 2022)

TroStra (Uni Bremen, 2020-24)

- Sun et al. 2023
Sun 2024 (thesis)
Sun et al. 2024

ONGOING:

2 Postdocs (Kati&Xiaoyu): -2025/27
New PhD &Master students (Tim &
Lisa): -2025/26

SHADOZ (from 2024...), NDACC?
UPCOMING:

ATMOsense 2025-29 PARTNERS:



»*

ACCLIP ground stations QANV/

e Ground station fur balloon
soundings and Lidar > joint
publication?

e Datasets available for
Ozonesondes, CFH-COBALD,

Lidar

e Current paper ideas/drafts:

1. Air mass analysis regarding
ENSO

2. Air mass analysis regarding
transport from the Western
Pacific Anticyclone (WPA)

3. STE and cirrus

4. Focuson TTL (new PhD
project)

Upcoming: Quadrennial Ozone Symposium mid-July in Boulder
— come and talk to me! ©
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= UV Photometer:
l Since 2022:

Ground Ozone




Scientific ,,Output” OAVAY/ )

 Miuller 2020,  Muller et al. 202443,b
e Sun et al. 2023 e Sun et al. 2024
* Sun 2024 5



»*

Characterization of tropospheric Ozone SWAVAY//

10-days back trajectories by ATLAS
(Wohltmann et al. 2010)

 driven by ERA5
e 2016-2019, initialized @ 5-10 km for O3 soundings

: FMA

, ASO
Origin Palau
| [ |
Mudller et al. 2024a -10 > -3 0 6

Days backwards Muller et al. 2024b



Origin of mid-tropospheric air masses AVAY) )

Muller et al. 2024b

Background

ARH

—LLoblk at anomalies from Ber hackgrounds:
the monthly 20th/(O5) and 83rc (RH) quantile AO3

) occur as layers in the mid-
(altitude dependent) u yers | I

troposphere, controlled
by transport 7



Characterization of tropospheric Ozone WAV

2016-04/2024: 279 ozone sondes
> 8 years: extended ENSO cycle, ... Photo: K.Miillér



1. ENSO impact on midtroposphere = QOS A\V/

NUFE PsO1 785 MEI < -1

Palau (3-14km, 01/2016-04/2024)

* Currently: update on Midller et al. ARH
2024b analysis regarding updated
timeseries and ENSO AO;

* Pending: trajectories after 2021...

Diff RH [%]

20 40 60
Diff O3 [ppbV]



»*

Air mass analysis = current projects QA N/

ATLAS trajectory dataset: 10-days backwards footprint

Tim Roepke ...

e ... regarding transport to the TTL, looking into O3, RHi, T, cirrus (= QOS)
* ... regarding transport from the Western Pacific Anticyclone (WPA) = very preliminary... 10



2. Transport from the WPA? Y AVAY) )

Looking into the trajectory dataset: July/August, 2016-03/2021, total of 23
days/profiles, 5-10 km, 10-14 km

2016-07-08
2016-08-04
2017-08-01
2019-07-09
2019-08-09
2019-08-28
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ComCAL

Photo: X.Sun



ComCAL lidar observations QYAVAY/)

Percentage Occurence of cirrus clouds

SVC ETTCi

A

F

Above CPT

Sunetal. 2024 13



Cirrus above Palau aAVAY/ |

Compared with other tropical sites:

* Highest cloud base and top

* Coldest cloud temperature

* Dehydration process in this cold region

Palau

Sun et al. in prep. Sun et al. 2024 14



3. Case studies

eV

 Winter and summer cases
with two different cloud
layers

e HYSPLIT 30-day forward
trajectories, driven by
NCEP reanalysis data

thin

SVC
D eTTCi

Sun et al. in prep.
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3. Case studies

QI

/N

/ N\

t Ascent into the
stratosphere
(locally or NE of
Palau)

l Descent and
transport to the SH

Sun et al. in prep.
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3. Cirrus ,climatology” of forward trajectories

AV

potT
of
cirrus
location

December 2018

]

August 2022

Sun et al. in prep.

17



3. Cirrus ,,climatology” of forward trajectories CAN/

Air mass entry fraction: . ..+ In December: SVC and ETTCi occurrence
N (Trajectory point in each box) / N (Total trajectory point) i
shows transport pathway into the
"

40°N ) . .
\\(@* T , gz“’ | stratosphere within the WP cold trap
CEP 18, |aT [SaR , ] 100 SgEwe . :
p i? E\Akﬁg\\ o * In August: cirrus occurrence is no
= et _AEEEN

A

latitude

b o
s I — indicator STE

180°
longitude

Sunetal. inprep. 18



3. Paper draft: Cirrus & transport into the stratosphere@*l\Nl

Sun et al. in prep.
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Thank you for having us around!

AV
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