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A ground-based calibration technique for temperature Raman lidar
with a multispectral detector
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Abstract:

Rotational Raman Lidar (RRL) has been developed to obtain temperature profiles with high spatiotemporal

resolutions. However, we must obtain its associated calibration factors to estimate the temperature during the
observations and this is the main cause limiting the multipoint deployment and long-term operation of RRL. In this
study, to establish a versatile calibration method for Raman lidar with in situ observations, we propose a system to

obtain the rotational Raman spectrum in the laser irradiation area on the ground without combined measurements from

other instruments before emitting into the atmosphere. We constructed a prototype unit of the ground-based compact

calibration system and demonstrated its capability to obtain reference spectrum corresponding to each temperature.
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Figure 1. Schematics of the rotational Raman lidar
techniques: a) two-wavelength method, (b)multi-
wavelength method.
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Figure 2. Proposed ground-based calibration system
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Figure 3. Experimental setup of ground-based

calibration system
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(b) Time series of the rotational Raman spectrum
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Figure 4. (a) Temporal variations of temperature of a

circulating constant-temperature water (black line) and
in a small detection area installed in the neighborhood
of the laser beam path (other color lines). (b) Time
series of the rotational Raman spectrum in a detection
area observed by the multispectral lidar detector.
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Figure 5 Temperature dependence of rotational Raman
spectrum normalized by the sum of the values in ch10
and ch2l.
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