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particles (INP), and black carbon (BC).
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Discovery of most likely marine biogenic INP during late Arctic winter
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* What are the sources (long-range transport vs. local, marine vs. terrestrial,

Different sources and atmospheric processing (i.e. cloud removal) biological vs. mineral) of aerosol particles, CCN, INP, and BC in the Arctic (WP 3)?
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a) b) CCN, INP, and BC (WP 4)?
< 10- 2 16 Ehove Cloyc Fig.3:  ACLOUD BC
5 g J_\ “g“’; - observations: a) BC mass . .
§q€ 6 o ER concentration above and Ob|ect|ves and Methods
§ >, l - below clouds; b) BC mass
g | - 23 4 size distribution above
2, 2 D = and below clouds (Schulz WP1: WP2:
"Above cloud ' Below cloud | = 678 0 2 % 48 et al., ACP, 2018). Measurement and Sampling and

Mass equivalent diameter of BC [nm]

characterization of
cryospheric and
oceanic INP

characterization of
Glucose may serve as an tracer for ice nucleating activity atmospheric

particles in 4D

Fig. 4: PASCAL surface

A ror2e4204) + 04150027 G gLy~ a) b) water observations: a)
-21 _—nR:TS_94 (P<0.001); R;=0.87 (F><o_oo/1/)///v | correlation of glucose
7 v with IN concentrations in
i sea water and surface
= " microlayer (SML); b)
N potential  release  of
z:. - IIIIIIIII - SEaWater glucose and biologically- WP 3:
o % s produced IN (Zeppenfeld ! Quantify effects of

Concentration of glucose (ug/L)

et al., ES&T, 2019). Identification, and
apportioning of the
sources of Arctic

4. Role within (AC)? & perspectives aerosols

cloud processing
on the distribution
and properties of
Arctic aerosols

. ~

Ore ) TP BETER complementary data in the Alternative aircraft campaigns after MOSAIC

e o | RS Y SRl ecince ] clouds (anera atmosphere, including in clouds . _ o .
B J ____(ship) Q& V. --  Spring 2021: Vertical aerosol measurements at Ny-Alesund and Villum
5 f \ - . e A . . . .. .
4 WP2 co1 co3 D02 E02 complementary data at sea ice Research Station in addition to the long-term ground based measurements
§ cryospheric and surface heteoro- ocean colour aerosol—cloud crosseuttin d . . .
| e G Wl el QGELLEP "0V 2nd ocen and coordinate flights in parallel to HALO-(AC)2.
4 WP3 . A2 4 BO2 3 CO1 cos spatial distribution and * Late summer 2022: Atmospheric Aerosol- and Cloud Study, based on
2 sour;::fozi; ;Iﬂ;rctlc enc:;iyl/kt:;l:)get 1 et 1 su:;aii:e 2?33(:- | OI}ZZZ;;)LT(UF transport processes . . .
: o ti———" el bt coordinated ship-borne and aircraft measurements (ATWAICE).

WP4 '~ BO3 | D02 model input, evaluation and » ti
effects of cloud mixed-phase aerosol—cloud data interpretation e rS p e C I Ve S
processing \ clouds (aircraft) M interactions

* We will achieve a better qualitative information on the sources of Arctic
aerosols with a focus on CCN, INP, and BC and the influences of clouds on
these particles.

External .CO”.aboratlonS/lmkS . N _ * In the third phase of AC3 we will aim at the quantitative understanding:
Aarhus-University (Denmark, aerosol particles), British Antarctic Survey (England; INP), CCN, INP, and BC sources , long-term trends in CCN, INP, and BC abundance

Brookhaven National Laboratory (USA; BC), Environment and Climate Change Canada (Canada;

. . . _ S and properties in the changing Arctic environment, the influences of CCN,
BC), and the Paul Scherrer Institute (Switzerland; particle size distribution, CCN and BC).

INP, and BC on Arctic clouds (dedicated aircraft campaign on aerosol cloud
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