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Instrument Description: 
The lidar is based on a Spectra Physics GCR-6 Nd:YAG laser (30 Hz, 40 Watt)with frequency doubling and 
tripling (1064, 532, 355 nm) although the 355 nm has not been used routinely.  One 61 cm telescope is 
dedicated to 532 nm measurements, one 61 cm to the 1064 nm and a 74 cm to Raman nitrogen (607 
nm) and water vapor (660 nm). Photomultiplier tubes are used in the photon counting mode for all 
channels. The system uses a PC 80486 and the data acquisition electronics are MSC II boards made by 
Tennelec.  The lidar control program is written in Turbo Pascal which is needed due to the MCS data 
acquisition electronics running on the MS/DOS operating system.  Measurements are made during the 
night, usually once a week. 
 
Algorithm Description: 
The calculation is a single pass calculation (Fernald et al, 1972) which uses a reference altitude range (no 
aerosol) between 38 and 40 km.  This entire range is forced to an average aerosol backscatter of zero, 
with the altitude bins weighted by signal error.  The atmospheric density comes from the Hilo, Hawaii 
National Weather Service radiosondes and the MAP 85 model interpolated in time from monthly 
averages above the radiosonde.  
 
In 2012 the analysis was modified include a better interpolation of atmospheric density between the 
radiosonde and the MAP85 model.  The change was slight but effected the very low aerosol loading 
during background conditions, especially in the winter. The decrease of winter values reduced the 
annual cycle published in Barnes and Hofmann, 2001.  The database has been reanalyzed with the new 
interpolation method. 
 
Between 2017 and 2021 the analysis software was rewritten in Python using the Anaconda 
implementation.   
 



Expected Precision/Accuracy of Instrument: 
The error in the backscatter ratio is contained in the data file at each altitude.  The typical error is about 
5% for the integrated aerosol stratospheric backscatter.  This error (Russell et al, 1979) accounts for the 
signal error both at the altitude being calculated and the reference altitude, and the error resulting from 
the transmission calculation.  The aerosol measurement has been intercompared with the Ruby lidar, 
also operated by NOAA/Mauna Loa Observatory, and with the NASA/LITE instrument.  The temperature 
measurement has been intercompared with three other lidars during the MLO3 campaign in August, 
1995. Further aerosol and water vapor comparisons have been made with the NASA/Goddard mobile 
NDACC lidar. 
 
Instrument History:   
Aerosol backscatter was first measured in April, 1994. Temperature measurements started in June, 
1994.  Routine water vapor measurements started in October, 2005.  Measurements are usually made 
weekly, more often during intensive campaigns. 
 
Measurements continued until the eruption of Mauna Loa in November, 2022 which covered part of the 
road and cutoff the electricity.  The measurements will hopefully resume in late 2025. 


