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The result of the present study shows, that aerial plankton on the basis of its reduced 
mobility with the help of own buoyancy and up drift potential is transported and accu-
mulated into high atmospheric strata through adiabatic lift of thermal bubbles of convec-
tion currents (bubble in a bubble). The study has been performed with quantitative sam-
plers (Aeroplankton Sampler – APS) connected to aircraft in altitudes between 300 ft and 
6000 ft (92 m – 1830 m). Two samples from two different heights collected during one 
flight were compared where 500 ft (153 m) was used as a reference altitude. Due to the 
collecting method, the size of insects could be analysed. In contrast to point source radar 
observations, the high number of samples during several years shows that an increased 
density of individuals and species occurs at the altitude of the convection boundary layer. 
This observation also holds for the wingless and smallest species. All species groups 
show similar dispersion behaviour (pattern) along the altitude. The density distribution 
of the aerial plankton does not decrease continuously with altitude. The density at 3000 ft 
(915 m) is compared with the density at 500 ft reduced by 72%. An increase and conden-
sation of the aerial plankton has been observed at the mean upper convection boundary 
layer 3280 m (1000 m) with a significant maximum of the density at about 3500 ft – 4200 ft 
(1068 m – 1220 m, top of planetary boundary layer) and a mean temperature of 13,8 de-
grees. Thus, the density at 3500 ft – 4200 ft exceeds the density at 500 ft by 48% (density 
maximum).  

Above the density maximum, e.g. 3500 ft, the density of the aerial plankton decreases 
to a higher density than observed at 500 ft. In 5000 ft altitude we observed similar densi-
ties as at 300 ft – 500 ft. Overall, the density of insects above 4200 ft till 6000 ft is higher 
than between 300 ft and 3000 ft. 

The dispersion and distribution of the aerial plankton according to height indicates a 
dependence on thermal and its energy content also above the convection boundary layer 
and the convection condensation level (ccl). The higher density might be related with the 
threshold for flying activities of small insects at 10 degrees. With a mean temperature of 
7,7 degrees in 4000 ft (1220 m) the flying activity of small insects has already been fallen 
below its threshold.  

The measurement of the airflow through the samplers enabled a quantification of the 
catches. A mean density of 6 individuals per 1000 m3 and 12 individuals per 1000 m3 at 
the density maximum were observed. Single catches at main flying days of aerial plank-
ton show enhanced densities up to 64 individuals per 1000 m3, which means a tenfold 
increase. Calculations show that ca. 3 kg biomass of aerial plankton is available per km3 
of air, and that 82 tonnes above the area of Schleswig Holstein is present. 
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