Hill Cap Cloud Thuringia 2010 — A ground-based field study on aerosol cloud interaction

D. van Pinxteren?, W. Birmili, B. Fahlbusch!, W. Fomba?, T. Gnauk?, Y. linuma?, S. Mertes?, K.
Mildenberger!, M. Merkel?, C. Miiller?, K. Miiller?, L. Poulain, G. Spindler?, M. Schafer?, F.
Stratmann?, A. Tilgner?, L. Schéne?, P. Brauer?!, K. Weinhold?, H. Wex!, A. Wiedensohler?, W. Zhijun?,
S. Borrmann?, E. Harris?, A. Roth?, J. Schneider?, B. Sinha?, I. George3, D. Heard?, L. Whalley?, B.
D’Anna*, C. George*, M. Miiller®, W. Haunold®, A. Engel®, A. Wéber®, D. Amedro®, C. Fittschen®, C.
Schoemaecker®, J. Collett’, T. Lee’, and H. Herrmann?

!Leibniz-Institut fur Tropospharenforschung, 04318 Leipzig, Germany

2particle Chemistry Department, Max Planck Institute for Chemistry, 55128 Mainz, Germany
3School of Chemistry, University of Leeds, Leeds LS2 9JT, Great Britain

4Université Lyon 1, Lyon, F-69626, France; CNRS, UMR5256, IRCELYON, Institut de Recherches sur la
Catalyse et 'Environnement de Lyon, Villeurbanne, F-69626, France

3Institut fir Atmosphire und Umwelt, Goethe Universitat Frankfurt, 60438 Frankfurt, Germany
®University of Lille, UMR CNRS-USTL 8522, 59655 Villeneuve d'Ascq, France

7 Department of Atmospheric Science, Colorado State University, Fort Collins, CO 80523, USA

Hill Cap Cloud Thuringia 2010 (HCCT-2010) was a Lagrangian-type field experiment on aerosol cloud
interaction, performed at the Schmiicke mountain ridge, Germany, in September and October 2010.
Three measurement sites were installed: An upwind site, which served for the characterisation of
incoming air masses, an in-cloud site on the Schmiicke summit, and a downwind site, where under
appropriate meteorological conditions air masses could be studied after their passage through a hill
cap cloud.

A large pool of instruments was installed at the sites, with a focus on online-samplers to allow
for a time-resolved physical and chemical characterisation of the different aerosol and cloud phases.
At the valley sites, gas monitors, VOC and OVOC samplers, PTR-MS, FAGE, SMPS, APS, HTDMA, CCNC,
MAAP, CPC, mist chambers, filter samplers, impactors, MARGA, PILS, AMS, and a ceilometer were
applied. At the in-cloud site the cloud droplets were sampled using bulk and multi-stage cloud water
collectors. The HOx budget was determined by a FAGE and the interstitial and residual droplet phase
were sampled behind an interstitial inlet and two CVls, applying SMPS, OPC, PSAP, aerosol mass
spectrometry (AMS, ALABAMA), filters and OVOC samplers.

The comprehensive dataset is used to study various topics related to aerosol cloud interactions
under natural conditions, such as CCN activation, chemical aerosol processing through clouds,
chemical composition of clouds, or the radical oxidants budget within clouds. In addition to a general
project overview, selected results, especially from the chemical measurements, are presented.



