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We present the scientific motivation, technical details, algorithm design, and first results from a 
newly developed Doppler Rayleigh wind lidar constructed at the Leibniz Institute for 
Atmospheric Physics in Kühlungsborn, Germany. 

Horizontal winds are one of the key parameters needed to study atmospheric dynamics. Accurate 
wind measurements in the stratosphere and mesosphere are required as inputs to improve and 
extend re-analyses and numerical weather forecasting.  Currently, radars provide a reliable 
remote sensing technique for measuring winds, however; there is a gap between approximately 
20 and 80 km where radars lack suitable scattering targets. As a result, we lack high-resolution, 
time-resolved wind measurements over most of the middle atmosphere.  Doppler lidar is one of 
the few techniques capable of filling this gap in our ability to measure middle atmospheric 
winds.  

The new Rayleigh-Doppler wind lidar at Kühlungsborn uses two oblique laser beams at 532 nm, 
angled 25 degrees off zenith, to measure line-of-sight winds.  In this talk, we will present the 
technical specifications of the laser frequency stabilization system, automated beam and 
telescope pointing, use of iodine gas spectroscopy to derive winds from lidar line shape and 
position, and the advancements in system automation, which allow for semi-automated remote 
operation of the lidar.  

Standardized and well-documented data processing is crucial for the production of lidar data, 
which are intended to be used to conduct further advanced analyses on topics such as gravity 
waves or for use in trend studies.  We will present some selected points of interest and advice 
from our recent efforts to design a joint signal processing chain for lidar temperatures and winds 
at Kühlungsborn and ALOMAR. 

Finally, we will present some of the first results from the new wind lidar and provide some 
details on our planned research direction. 
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