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The MicroPulse DIAL (MPD) is a low-cost diode-laser-based instrument for thermodynamic 

profiling of the lower atmosphere. These instruments are eye-safe, have demonstrated long-term 

unattended operations, and were designed for network deployment. These instruments combine 

three lidar systems: a water vapor differential absorption lidar (DIAL) for humidity profiling, an 

oxygen DIAL for temperature profiling, and a high spectral resolution lidar (HSRL) for 

quantitative aerosol optical property profiling. The HSRL uses the offline laser of the oxygen 

DIAL and a potassium vapor cell as a spectral filter to separate the light scattered by aerosols 

and gaseous molecules. The quantitative aerosol optical property profiles are necessary for 

accuracy in retrieving the temperature through the DIAL technique. Furthermore, the HSRL adds 

significant scientific capabilities, such as the ability to track the planetary boundary layer height 

(PBLH). In many atmospheric conditions, the aerosol optical properties are a suitable passive 

tracer for the PBLH. 

The PBLH strongly affects turbulent mixing, convective transport, and cloud entrainment. It is 

also a controlling factor for the density of surface pollutants. For this reason, meteorologists use 

the PBLH in numerical weather forecasting and predicting pollution events. Traditional 

observation methods using twice-daily radiosonde launches fail to capture the high variability 

and diurnal cycle of the PBLH. Monitoring the PBLH using ground-based lidar allows 

continuous observation, capturing this temporal variability. This paper will describe the 

application of a Haar wavelet covariance transformation algorithm to MPD HSRL data. Previous 

work has demonstrated that the Haar wavelet transformation can locate the aerosol gradient at 

the top of the planetary boundary layer. However, the MPD provides a unique perspective of the 

planetary boundary layer through its combined HSRL and DIAL data. A PBLH retrieval method 

using humidity and temperature profiles combined with aerosol optical property profiles will also 

be discussed. 


