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Abstract: In order to analyze the atmospheric Rayleigh-Brillouin scattering spectrum and obtain the vertical temperature
profile of the atmosphere from 0 km to 16 km, a high spectral resolution temperature LIDAR ( HSRL) based on a Fizeau
interferometer combined with a photomultiplier tube array was used. The temperature retrieval ability and system error under
different seasonal environments were analyzed theoretically. The results of the influence of different atmospheric models on
temperature profile fitting was obtained by using atmospheric Rayleigh-Brillouin scattering spectra combined with Tenti S6 model
for fitting. The results indicate that, using the US76 atmospheric model combined with the Tenti S6 model, after 10000 pulse
integrations, the maximum random error within the range of 0 km to 16 km is 1. 1 K. Using the temperature and pressure field
provided by weather research & forecast ( WRE) model to replace the temperature and pressure field of US76 model for
simulation, the random error varies slightly with seasons, not exceeding 0. 65 K in spring, 0. 98 K in summer, 0. 59 K in
autumn, and 0. 63 K in winter. The evaluation results of detection capability of HSRL system by using WRF mode are better than
the evaluation results by using US76. If different weather types are selected, this method can also be extended to evaluate the
random error of HSRL in different seasons. The advantages of using the WRE model for HSRL evaluation are reflected. This
study provides a reference for evaluating the working ability of the HSRL temperature measurement system in different seasons.
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Table 1  Input parameters of WRF

setup description
number of nesting 3
start time 2020-08-17T00:00( UTC)

end time 2020-08-18T01:00( UTC)
horizontal resolution 100
center of location 48.08°N,11.27°E
numbers of vertical layers 50
initial data of weather & boundary fields NCEP FNL 0.25°x0.25° 6 h
#22 CORAL LRSS

Table 2 CORAL system parameters

parameter value
wavelength 532 nm

one pulse energy 120 mJ
pulse repetition rate 100 Hz
telescope radius 63.5 cm

quantum efficiency 0.1

efficiency 0. 006

dark count 100/s

int time 3 min
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Table 3 Date weather

date time cloud amount H/m
2021-03-19T20:00 0.3 1000~ 1500
2021-06-20T20:00 none 2500 higer/none
2021-09-23T20:00 none none
2021-12-20T20:00 none none
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Table 4 Experiment system parameters

parameter value
wave length 355 nm
one pulse energy 30 mJ
pulse repetition rate 100 Hz
telescope radius 30 ecm

quantum efficiency 20%
dark count 3000/s
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