
Tel/us (1992), 44B, 612-631 

Intercomparison of fog water samplers 

By DIETER SCHELL and HANS-WALTER GEORGII, Institutfar Meteorologie und Geophysik der 
Johann Wolfgang, Goethe-Universitiit Frankfurt, Feldbergstr. 47, 6000 Frankfurt am Main, Germany; 
ROLF MASER and WOLFGANG JAESCHKE, Zentrumfar Umweltforschung der Johann Wolfgang 
Goethe-Universitiit Frankfurt, Robert-Mayer-Str. 7-9, 6000 Frankfurt am Main, Germany; BEATE 
G. ARENDS and GERARD P. A. KOS, Nethe~lands Energy Research Foundation, P.O. Box 1, 
1755 ZG, Petten, The Netherlands; PETER WINKLER and THOMAS SCHNEIDER, Deutscher 
Wetterdienst, Meteorologisches Observatorium Hamburg, Frahmredder 95, 2000 Hamburg 65, Germany; 
AXEL BERNER and CHRISTIAN KRUISZ, Institut far Experimentalphysik, Universitiit Wien, 

Strudlhofgasse 4, 1090 Wien, Austria 

(Manuscript received 29 November 1991; in final form 24 June 1992) 

ABSTRACT 

During the Po Valley Fog Experiment 1989, 2 fogwater collectors were operated simultaneously 
at the ground and the results were compared to each other. The chemical analyses of the samples 
as well as the collection efficiencies showed remarkable differences between both collectors. Some 
differences in the solute concentrations in the samples of both collectors could be expected due 
to small differences in the 50 % cut-off diameters ( 5 < d 50 < 7 µm ). The large differences in the 
collection efficiencies however cannot be explained by these small variations of d50 , because nor­
mally only a small fraction of the water mass is concentrated in the size range of 5-7 µm droplets. 
It will be shown, that it is not sufficient to characterize a fogwater collector only by its cut-off 
diameter. The results of several wind tunnel calibration tests show, that the collection efficiencies 
of the fogwater collectors are a function of windspeed and shape of the droplet spectra. Calcula­
tions to simulate the performance of each collector give an idea of the shape of the collection 
efficiency curves, especially for the larger droplets. Differences in fogwater concentrations 
sampled simultaneously in 2 levels of the FISBAT-tower (Fuzzi et al., 1992) by identical collec­
tors can occur due to changing collection efficiencies caused by different windspeeds. Since it is 
also possible to simulate the time evolution of the solute concentration in the fogwater samples, 
it will be shown, that changes in the solute concentration can be explained to a large extent by 
changing microphysical conditions. 

1. Introduction 

Based on the experience gained during an inter­
comparison study dealing with chemistry and 
microphysics of fogwater collection (Enderle and 
Jaeschke, 1988), it was decided to use impactors 
for the sampling of fogwater during the joint field 
campaigns of the EUROTRAC subproject GCE. 

Two single-stage fogwater impactors of different 
design were operated side by side during the Po 
Valley Fog Experiment 1989 by the Institute for 
Experimental Physics (IEP) of the Vienna Univer­
sity (Berner, 1988) and the Meteorological Obser­
vatory of the German Weather Service (MOH) 
(Winkler, 1986). Additionally one set of each 

collector was operated alternatively at four levels 
of the FISBAT-Tower to obtain vertical gradients 
of fogwater solute concentrations (Fuzzi et al., 
1992). 

Since the physical- (sampled volume) as well as 
the chemical data show differences between these 
two collectors, it will be useful to look for reasons 
for this behaviour. Especially the investigation of 
vertical concentration gradients requires a good 
estimation of possible variations in fogwater solute 
concentrations due to the sampling characteristics 
of the used collectors. Differences in solute concen­
trations can occur, even when measured by identi­
cal collectors, due to different windspeeds in each 
level, which influence the size dependent inlet or 
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