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Analysis of 

biological 

components 

Mass spectrometry 

Hygroscopicity 
PCR analysis 

Electron microscopy of  

ice residuals 

Aliphatic groups 

Waveband Integrated Bioaerosol 

Sensor 

new parameterization for 

soil dusts 

parameterization for 

desert dust 

(Niemand et al., 2012) 

dusts with biological 

components are more 

ice-active than desert 

dusts 

Ice nucleation active surface site densities for immersion freezing of soil dusts 
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Outlook: Why are soil dusts such efficient ice nuclei? 

Soil dusts are more efficient freezing ice nuclei than desert dusts  

Quantifying the ice nucleation efficiency by the INAS density 
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• For each soil dust the ice nucleation efficiency is measured in  

the immersion freezing and the deposition nucleation mode. 

• The ice nucleation efficiency is quantified by the ice nucleation 

active surface site (INAS) density ns
 

Source: http://www.motionstudios.de 

Samples were collected  

from agricultural areas in: 

• Northern Germany 

• Southern Germany 

• Argentina  

• Mongolia 

treatment with 

 gamma rays or heat  

did not change the 

 ice nucleation efficiency 

The Importance of Coherent Structures in Atmospheric Turbulence 

LES with background wind LES with no background wind 
Important impact on  

boundary layer fluxes 

Impact on boundary 

layer development 

Impact on formation 

and development of 

convective weather 

systems 

LES Modell 

Virtual Doppler Lidar 

Measurements 

Model-based Feasibility Studies 

Doppler Lidar Simulator 

Development of scan strategies and 

objective detection methods 

Results: 

•Proof temporal and spatial resolution is high enough 

•Optimized scan strategies and applicable detection algorithms 

•Link to so far used tower technique 

Experimental Approach 

Implementation of a Dual Doppler System, 

which is able to measure 

• at every point in the upper hemisphere in a 

radius of ~ 10 km 

• highly synchronized 

• with real-time adaption to atmospheric 

conditions 

HOPE 


