40 % 550 b = A 4 Vol. 40, No. 9
2020 4E 5 A Acta Optica Sinica May. 2020

Fs R U0 w IR i B 9 Dk 07 Tk

C3 A Fid G SANEST RO o
BT LR 6 LB TR B R 9% 710045
o B B R AR R T S L I 100081
S B A B R R )22 2 B T 950 I 100029

FE RS 5 KA T BOE T R BRI B R R AR P, Y T — ERE PR k. ORI AR 4 B
WRF (weather research and forecasting modeD) & ZCAE 3L I & , 5 306 8 3k I R 25 98 it A7 DR L 38 1 00 X Ja sk 1
S3 A B R AE DR R M | e P 4 DX B PR e R VT A S G B B R BT o 55 5 SR O R IR RO i dE
i BE R 2 ke b3 R A X i 2 O B 3K )2 R ARER IR, B 20 km Ze A R . X 4R A5 SR Y 255 BT R T AN
R WOETE B 5B R BE PHERCR B PHE R S AR (W) & B, BB R X IR 250 1.5% . Rl 2
TEE DR IR OGS IR B0 SR BOE B A R & G B, A7 s A IR R0HE 15 o R 508 19 T b O 3
SEBL TR E R R R 2 L B AR A A SCHR R Oy i R AR T B B A R A

KR B FE BOGEIRINR SRR BiE

HESES P4l XHREB A doi: 10.3788/A0S202040.0928003

Data Splicing Method for LiDAR Detection Temperature
Under Fog-Haze Condition

Li Bo"'*, Wei Hongxia', Zhao Liang®, Wang Yufeng', Hua Dengxin'”
' School of Mechanical and Precision Instrument Engineering, Xi'an University of Technology,
Xi'an, Shaanxi 710048, China ;
? State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences,
Beijing 100081, China;
 State Key Laboratory of Atmospheric Sciences and Geophysical Fluid Dynamics (LASG),
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

Abstract In this study, a novel method for splicing LiIDAR temperatures was proposed to solve the problem of low
LiDAR detection heights when fog-haze conditions were encountered. Accordingly, a typical fog-haze case was
selected as the research sample. High-resolution weather research and forecasting (WRF) model temperatures were
specifically used to splice LIDAR temperatures. The splicing method focused on key technologies, including a fitting
region selection technique, a coordinate height layer analysis method, a correction method between model data and
LiDAR data, an optimal splicing region selection method, and an evaluation method for splicing results. The
maximum height of splicing data was extended to approximately 20 km, including the entire troposphere and the
lower-middle stratosphere. This was especially larger than the original height of the LiDAR data (2 km). According
to a series of detailed quality assessments, the splicing data were very reliable, with a perfect match trend between
the splicing profile and the standard profile and a maximum error of less than 1.5% . There was a better fit between
LiDAR data and model data in the optimal splicing region. The advantages of both model data and LiDAR data were
fully exploited in the proposed splicing method. Based on this, the data with a larger detection layer and high-quality
temperature profile was reconstructed. Moreover, the proposed splicing method was also suitable for other complex
weather conditions.
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Table 1 Parameters for WRF model simulation

Assimilation and

Parameter Do1 D02
Input data NCEP
Central grid 109°E, 34.25°N Nested region

Longitude 84—134°E 106—112°E
Latitude 24.25—44.25°N 31.25—-37.25°N
Horizontal resolution 9 km 3 km
Vertical resolution 59 levels
Time resolution 30 min

Microphysics Goddard GCE

parameterization

Cumulus convection . .
. Kain-Fritsch None
parameterization

2013-12-15T00:00:00 to

Integration time (UTC) 2013-12-31T12.:00: 00
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Table 2 Comprehensive evaluation parameters between
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Evaluation parameter Model-lidar ~ Radiosonde-lidar
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The best splicing value /km 0.52 0.44
Effective height /level =4 1
Correlation coefficient 0.92 0.88
Fit-region deviation per km /m ' 0.72 6.09
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