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In order to observe tropospheric ozone more effectively, the National Aeronautics and Space 

Administration (NASA) Goddard Space Flight Center TROPospheric OZone DIfferential 

Absorption Lidar (GSFC TROPOZ DIAL) has been developed and validated within the 

Tropospheric Ozone Lidar Network (TOLNet). Historically, the instrumentation was almost 

exclusively required onsite operators to supervise various components and ensure scientific 

quality measurements. As NASA prepares for geo-stationary air quality satellites, such as 

Tropospheric Emissions: Monitoring Pollution (TEMPO), and future ground-based missions, 

such as TRacking Aerosol Convection ExpeRiment - Air Quality (TRACER-AQ), efforts had 

been made to transform the system for remote observations that can accurately provide and 

archive continuous information about the vertical variability of ozone without constant 

supervision. 

In this work we describe major hardware and software upgrades implemented within the GSFC 

TROPOZ DIAL. These upgrades include full automation to the lidar system and controls of 

various sub-systems to characterize the overall health of the lidar system as well as useful 

weather data around the system’s enclosement. Further improvements were made which led to 

real-time datalogging and daily archiving for internal system data files and crucial information to 

the NASA TOLnet cloud network. These feats were achieved with two main Python graphical 

user interface (GUI) programs as well as other smaller specialized programs which provide a 

consolidation of data from various weather detectors into coherent graphs, equipped with new 

file saving and back up mechanics. They also act as control centers for the system’s electrical 

components during remote operation. Suitable and compatible heritage equipment received 

major modifications for remote operation. New hardwares were also installed to aid with the 

upgrade process. The purpose of these changes was to allow unattended and scientifically 

rigorous observations to be collected during deployments in an arrangement where an operator 

could remotely monitor the status of the entire lidar system with appropriate network 

connections. Selected observations produced with the newly updated system are shown to 

illustrate the final ozone profiles and various metrics provided by the automation software. These 

observations include the full automation of the system, which now allows unattended 

measurements during frequent satellite overpasses, and a new receiver that extends the 

measurement capabilities of the system down to 100 m above surface.  

 


