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MOTIVATION METHOD 12C00ggt§0 0 COMPARISON TO SATELLITE DATA

» Polar Stratospheric Clouds (PSCs) are an » Radiative transfer simulations show that Case examples: g 7 Y Month » Reasonable agreement to satellite-based
important component of ozone chemistry changes of Cl mainly depend on chosen 1) Kiruna 2017/2018 g 137 LA 7 PSC climatologies

» Ground-based spectroscopic measure- wavelength ratio and characteristics of '2) Neumayer 2007 (UV) S 1.2- Qg g » Note that PSC sightings can vary signifi-
ments can be taken to detect PSCs using the PSC layer '3) Neurnayer 2007 (visible) RS = 10 cantly within chosen sampling area (approx.
the so-called colour index (Cl) » PSC threshold is obtained by finding S 1.0 - 300 kmx300 km)

» Continuous long-term measurements minimum Cl in the UV (or maximum ClI © 0.91__ : » DOAS UV data shows higher PSC occurrence
from two DOAS (Differential Optical in the visible) during summer months Tat (Type 1) and Tie (Type 1) S 0.8 iR 3 towards spring
Absorption Spectroscopy) instruments where no P$CS are to .be expected | according to the pressure level gm- : » Generally lower sensitivity to PSCs is indi-
at Kiruna, Sweden (68°N, 20°E), and at » Tropospheric clouds influence retrieval LL PSCs cated in the visible
the German research station Neumayer, and can lead to an under- rather than | 60 1

: o o : ) Derived threshold to 40 5
Antarctica (70° S, 8° W) are analysed overestimation of PSC occurrence detect PSCs 503
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Additional scattering by particles, e.g. within » Correlation between Cl and temperature > 16 2 : B 213 29 :
PSCs, can be distinguished by characteristic shows a distinctive seasonal cycle 516 3 5 P 3
: . - : : : o 4 > 0.8 =S 4

wavelength dependencies (Sarkissian et al, » Similar behaviour is seen for different 14 : .. e :

. . . <t 6 < 6
1991; von Savigny et al., 2005). This leads to years and both measurement stations 512 7 %“‘6 7
changes in the Cl compared to non-PSC con- » Existence of PSCs in early spring is 5 10 3 5 3
ditions, which is defined as the ratio between doubtful considering the sedimentation S 0s- ; S 02 i
observed fluxes at two Wavelengths and evaporation of PSC partides (eg 506 — PSCs §UO PSCs

(M) Tritscher et al., 2021) = other “residual” 20 £ 602
Cl = 10n) A > A2, particles lead to enhanced scattering at mﬁ“ mﬁ““ e boASUV  —— cALIOP
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, 100 501772018 100 = Transport by Brewer-Dobson circulation leads to ap- ) , )

» Winter season shows. enhan.ced PSC oc- sl (0) | pearance of volcanically induced aerosol in polar strato- » Average PSC occurrence about 18 % abgve Klrupg and 37 % above Neumayer
currence during p.erlods with tempera- N .| sphere in spring season following an eruption in tropics » PSC occurrence measured at both stations exhibits no trend (not shown)
tures below formation thresholds of PSC . . or the same hemisphere when compression of air inside » Comparison to satellite retrievals shows largest deviations in the beginning
particles 1 polar vortex increases aerosol extinction and end of respective winter season

> Note that air masses can transport PSCs e () 0°to 30 (b) 30°t0 0° » Unexpectedly high PSC-like signature during spring likely due to induced vol-
into the area without maintaining cold 100 201472015 Ho0 - — * ‘ canic aerosol particles in the stratosphere after large volcanic eruptions
temperatures (esp. above Kiruna) B Bl = » These additional particles might have implications on polar ozone chemistry

» On average over past 20 years, PSC rel- 50| 50| E
ative frequency amounts to 18 % above _ -

Ki 9 g 373, b N » V 2> /!\A\N}\K_\ 2 o : 1 This study is published in Lauster et al.: Occurrence of polar stratospheric
iruna an % above Neumayer (in UV) of T TAIYIN T I 0 e et Paper clouds as derived from ground-based zenith DOAS observations using
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during the winter half year 05 06 07 08 08 10 11 as the colour index, Atmospheric Chemistry and Physics, 22, 15 925-15 942,
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