F5E FH1Y Ot 5 a4 Vol.55,No. 1

2025 4E 1 A LASER & INFRARED January 2025
X EHE:1001-5078 (2025)01-0120-10 c SLERR -
AN NIW= = J(s/_—: N 7[:‘9#%\
ERAS X i1 & i 6 B ik K VR I W B i€ 5 0 i
FEE A
(1. B fE B IR R KA 2R, VLA At 210044 ;2. {1145, ILAR I TE 255000)

# B AERMAAAKATE, WEHEFEREERENENT &, REFHEE AR
B O T K ROR AR B AT AR A o AT, (B R AR VR A B DB Fe i A R B R IR, & R R
EHER R ML FANFEMREL R, ERAS B oA 8 5 RS HH A RE B, o
EARERREZHEG ., T ZHE K ERAS RAREGHKEWERAEHRATT 20, ERELNA
ZHANEE 35 ERAS JR 5 IR S JOR B R RR & oAl ok B, Bk 280, HibA
ARZHAE NS LK, %5 ERAS oM TREASHHE, A EHLFEREKARE
RH#ATRE . AREFHARANKABE M EAR, FEAARGLETE LWELHT &,
BREZRGREAFEERANERAKABRE W FERFATH LN, E0S~LSkmFHEA,
AR EABAE 15 % ~T % TEN. EREALEFALFLARENXARRE LG RE%
HEREWE AR A AN — B, 11l T ERAS F 8 X 47 B #0835 RE KA
BB AR BT AT

KB 4B HOLF 5 KRR b ERAS B 94T 588 IR 2 908

FE 535 P407. 5;TN958. 98 S FRIRAG : A DOI :10. 3969/j. issn. 1001-5078.2025. 01. 018

ERAS calibration and analysis of water vapor
inversion of Raman LiDAR
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(1. School of Atmospheric Physics, Nanjing University of Information Science and Technology , Nanjing 210044 , China ;
2. Zibo Meteorological Bureau,Zibo 255000, China)

Abstract: Raman LiDAR is a highly accurate method for detecting atmospheric water vapor. Sounding data are often
used for calibration and comparative analysis of Raman lidar inversions of water vapour, but sounding data have limita-
tions in time and space,and the calibration and inversion of Raman lidar are restricted when sounding data are not a-
vailable. The ERAS reanalysis data have a higher similarity to sounding data,and the temporal and spatial resolution is
higher than that of sounding data. The applicability of ERAS5 water vapor mixing ratio data in Anhui is analyzed and
the results show that the water-vapour mixing ratios of the ERAS data and the sounding data at two sounding stations
in Anhui correlate well with each other,and the overall deviation is small. Therefore ,in Hefei where there is no radio-
sonde data,the ERAS reanalysis data is selected as the reference data to calibrate the water vapor mixing ratio re-
trieved by Raman LiDAR. The calibration constant is substituted into the inversion formula of the water-vapor mixing
ratio, and the vertical profile of water vapor mixing ratio at height is obtained. The inversion results are compared with
the water vapor mixing ratio profile of Hefei obtained by the data interpolation of the radiosonde station,and the rela-
tive error is about -15 % ~7 % at the altitude of 0.5 km ~1.5 km. The results show that the water vapor mixing rati-
o obtained by Raman LiDAR is in good agreement with the water vapor mixing ratio obtained by the data interpolation

of the radiosonde station, which verifies the feasibility of ERAS data for calibration of water vapor mixing ratio re-
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trieved by Raman LiDAR.

Keywords : Raman LiDAR ;water vapor mixing ratio; ERAS reanalysis data;radiosonde data
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Fig. 5 Comparison and relative error between water

vapor mixing ratio obtained by Raman lidar retrieval

and the data interpolation of radiosonde station
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