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Water vapor is the dominant greenhouse gas in our atmosphere and plays a crucial role in Earth's
future climate. With atmospheric rapid warming, the water vapor concentration has increased,
giving rise to a positive climate feedback effect (Dessler et al., 2013; Held and Soden, 2000).
Raman lidars are an important tool for measuring the water vapor content and temperature of the
troposphere. We will present a technique to calibrate temperature measurements from a
rotational-Raman lidar using solar background, as opposed to requiring a radiosonde (or
equivalent) measurement for each calibration. The method is tested using measurements from the
Raman Lidar for Meteorological Observations (RALMO), located at the Swiss Meteorological
Services (MeteoSwiss) facility in Payerne, Switzerland. RALMO is a fully automated lidar that
has been operating since 2007.
For an accurate temperature or relative humidity trend analysis, minimizing the uncertainties of
the lidar measurements is vital. The calibration factor used for the temperature measurements is
one of the major components contributing to the uncertainty budget of the temperatures.
Therefore, to minimize this uncertainty, it is important to refine and improve the calibration
method. Gamage et al. (2019) have presented a methodology accounting for the full complexity
of the Raman lidar equation as opposed to using an empirical calibration function. The accuracy
of this calibration technique depends on the accuracy of the reference radiosonde. Therefore, a
drift in the radiosonde temperature measurements would also introduce a drift in the calibration
time series. Hicks-Jalali et al. (2020) implemented an internal calibration technique using the
solar background to track the temporal evolution of the calibration coefficient for water vapour
mixing ratio measurements, which renders the temporal evolution of the calibration independent
from radiosondes.  In this study, we implement a solar background calibration for pure rotational
Raman temperature measurements. Our goal is to first establish a temperature calibration time
series based on the external method and to analyze its variability and stability. Next, we will
produce a temperature calibration time series based on the background method. We will then
compare the internal and external methods and merge the two calibration data sets to produce an
accurate temperature calibration time series.




