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A collaborative research effort by Montana State University and the National Center for
Atmospheric Research has led to the development of a MicroPulse Differential Absorption Lidar
(MPDIAL or MPD) instrument architecture for monitoring thermodynamic and aerosol
properties of the lower troposphere. Continuous monitoring of the thermodynamic properties of
the lower troposphere has been recognized by the science community as important for advancing
weather forecasting and climate science. These instruments utilize low-cost diode lasers and
amplifiers and commercially available photonics components to create a flexible and
cost-effective platform for developing remote sensing instruments. A water vapor DIAL,
temperature-sensitive O2 DIAL, and high spectral resolution lidar (HSRL) are combined in an
eye-safe, diode-laser-based system. Recent research has focused on developing the capability of
monitoring temperature using an MPD instrument architecture and a narrowband DIAL
technique to monitor a temperature-dependent oxygen absorption feature near 770 nm.  The
narrowband DIAL technique, in contrast to other remote sensing techniques such as Raman
Lidar or broadband DIAL, does not require ancillary measurements for calibration. The
temperature retrieval utilizes both O2 DIAL and integrated HSRL measurements and an iterative
process to retrieve temperature. In this presentation, the state of the perturbative retrieval of the
oxygen absorption will be presented as well as the iterative temperature retrieval.  Emphasis will
be placed on the temperature retrieval process and recent improvements to the temperature
retrieval technique. Temperature data from an MPD instrument collected in a recent field test
will be presented along with data from co-located radiosondes for comparison to the DIAL
temperature retrieval.


