Table S 1. Overview of PHILEAS flights including flight times, duration and objectives.

Flight Nr. | Take off - Landing [UTC] | Duration [h] | From - To Objectice
FO1 09:16 -12:38 (3.92) 3.92 EDMO-EDMO EMV flight
Undiluted ASM air masses
F02 07:04 - 15:47 8.87 EDMO-EDMO and westward eddy shedding
FO3 09:10 - 10:31 1.48 EDMO-EDMO Turbulence calibration
FO4 07:35 - 15:09 773 EDMO-EDMO Background air with little ASM
influence
Undiluted ASM air masses
F05 07:05 - 15:02 8.17 EDMO-EDMO and westward eddy shedding
Old background air with little
FO6 06:56 - 14:39 7.92 EDMO-EDMO ASM influence over Sweden,
Subtropical air masses over Italy
FO7 08:40 - 20:42 10.92 EDMO-BIKF-PANC | Lransfer flight to Anchorage
with stop in Island
F08 17:57 - 02:14 8.60 PANC-PANC Alr with large ASM fraction,
in-mixing into the lower stratosphere
Extreme wildfires in Canada,
F09 18:18 - 02:55 8.95 PANC-PANC Revisit air mass with large ASM fraction (FO8)
Air mass with large ASM fraction
F10 16:07 - 03:46 11.17 PANC-PADK-PANC | ©Ve" the Pacific, . ,
combine 3D tomographic remote-sensing (hexagon)
and in-situ measurements.
. ) Air masses from tomographic hexagon (F10),
Fll 21:17 - 03:52 7.20 PANC-PANC filamentation and mixing of ASM air
F12 18:04 - 02:12 8.43 PANC-PANC Stratospheric background, (aged) wildfire plumes
Two distinguished air masses
F13 18:02 - 03:05 9.32 PANC-PANC with high ASM fraction, Tomography
of air masses to be revisited (F14 Mainz)
Re-visit distinguished air masses with a
F14 19:58 - 05:03 9.28 PANC-PANC o
large ASM contribution
Re-visit the distinguished air mass with
F15 18:02 - 02:55 9.15 PANC-PANC large ASM fraction (F14 Mainz)
after in-mixing into lower stratosphere
Slanted filament of Asian monsoon air
F16 21:58 - 07:12 9.48 PANC-PANC over the Pacific at different altitudes.
Shear zones (TSL) in the vicinity of the jet
F17 22:06 - 06:23 8.63 PANC-PANC Follow-up of F16, .
monsoon filaments from previous day
F18 17:54 - 02:41 9.03 PANC-PANC Sample background,
re-sample air from F17
F19 21:55-07:17 9.68 PANC-EDMO Transfer flight
F20 07:38 - 16:07 8.68 EDMO-EDMO Background flight at end of the monsoon season
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Figure S 1. Flight tracks of the first and third phase of PHILEAS.
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Figure S 2. Flight tracks of the second phase of PHILEAS.



PHILEAS transfer flights
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Figure S 3. Flight tracks of the transfer flights of PHILEAS.



Flight FO8 Gilching; distinct elevated events shaded (factor 2) Flight FO9 Hambach; distinct elevated events shaded (factor 2)

250 —— HAGAR-V —+— HAGARV
; 225 e
! -3- GhosT i -4- GhosT
|
H
i 200
200 l I J
= =175 iR
= f 2 i
o I 2 150 i :
§ 150 ] i
= 1 F |
g : 9 p5 i
E g f 1 0
S f k S .
§ 100 | s i T / § 100
a (¥ 3 K !
4 I 1 & g \
A 75 i / 1 R
f |
6 | * f
| \
50 . Jo
Hrgeld H | 0
18:00  19:00  20:00  21:00  22:00  23:00  00:00  01:00  02:00 18:00  19:00  20:00  21:00 22:00  23:00 00:00 01:00  02:00  03:00
Time [UTC] Time [UTC]
(@ (®)
Flight F16 Offenbach; distinct elevated events shaded (factor 2) Flight F17 Paderborn; distinct elevated events shaded (factor 2)
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Figure S 4. Time series of CH,Cl, from the GhOST (red) and HAGAR-V (black) instrument, with elevated events shaded in red (factor 2
larger than background).






