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Abstract: From March to November 2019, the largest on-station comparison observation calibration
(OCOC) in China was carried out so far,based on the mobile REAL standard aerosol lidar certified by
the European lidar calibration center. In this paper,a method for OCOC is firstly introduced. Then, the
first OCOC between REAL lidar and 12 aerosol lidars distributed in Beijing, Shanghai and Guangzhou
were carried out separately at 532 nm wavelength. The 11 radars which were calibrated in advance ac-
cording to method of hardware and software calibration established by the meteorological observation
center (MOC) were quantitatively evaluated according to the preset quality criteria,and the results show
that the 11 radars basically meet the requirements. The system deviation (SD) of 9 radars P/S channels
within a range of 2—5 km was all in £220% ,and the SD of more than 50% of the calibrated radars P
channels within a range of 0. 5—2 km is basically in +10%. The main problems are P/S channel
crosstalk and detector saturation,etc. This work determines the reliable range of data of calibrated radars

and provides support for operational quantitative application of aerosol lidar.
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Tab.1 Main parameters of REAL lidar

Parameter Value
Wavelength/nm 532
Average power/W =2
Divergence full angle/mrad 0.1

Blind zone/m < 200(Entire-overlapping)
Telescope aperture/mm 250

Detection range/km 0. 2—25(cloudless)

Range resolution/m 15
Reception channel P/S
= " Potenza lidar
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Fig. 1 Comparison of polarization P channel

signals between REAL and Potenza with 532 nm
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Tab.2 Information of lidars participating in the intercomparison campaigns

Calibrated

Lidersomion Code  Range resolution/m according (VTR Month/dayhour minute
to MOC
Haidian, Beijing Lol 15 Y N 03/28,1509-1703;1910-1943
Baoshan, Shanghai Lo02 15 Y Y 07/30,1211-1243;2000-2032
Observatory, Beijing 103 7.5 Y Y 09/05,1621-16543;1951-2026
Observatory, Beijing  1L.04 3.75 Y N 09/20,1221-1257;1901-1936
Miyun, Beijing L05 15 Y N 10/18,1354-1450;1818-1852
Pinggu, Beijing L.06 15 Y N 10/19,1522-1555;2108-2138
Huairou, Beijing Lo7 15 Y Y 10/20,1155-1225;1844-1914
Tongzhou, Beijing L08 15 Y N 11/07,1207-1243;1852-1926
Xiayunling , Beijing L09 15 Y N 11/08,1255-1329;1827-1901
Yanqging, Beijing L10 7.5 Y N 11/09,1250-1325;1903-1923
Observatory,Beijing 111 7.5 Y N 11/10,1259-1335
Guangzhou, Guangdong 112 7.5 N N 05/09,1602-1825
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Fig.2 Flow chart of MOC calibration system
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Tab.3 Main requirements of technical index

. Value
Height range/km R./% R/ %
0.5—2 km Absolute value<<10% <10%
2—5 km <20% <20%
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Tab.4 Comparison deviation of P channel

between L05 and REAL at site

Date/
Month/day,
hour minute

Height range

/km R.\'(l/% Rrsd/%

Channel

10/18,1818-1852 P 0.5—2 —2.51% 3.39%

2—5 0.37% 1.55%
—2.69% 3.38%

—3.41% 19.7%
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Fig.5 Comparison results of L01 and REAL: (a) P channel in the daytime;

(b) S channel in the daytime; (c) P channel at night;

(d) S channel at night



+ 138 -

®S5 101 FiX5 REAL EXEWRERE
Tab.5 Comparison deviation between L01 and REAL at site
Date/

Height

Month/day, Channel range/km Ra/%  Rua/%
hour minute ange

0.5—2  3.39% 4.19%
2—5 6.25% 42.33%

03/28,1510-1542
S 0.5—2 —4.17% 10.64%
2—5 39.46% 78.32%
b 0.5—2 26.86% 36.84%
2—5  —4.03% 27.41%

03/28,1910-1945
S 0.5—2 —66.24% 69.93%
’ 2—5  —49.36% 81.77%
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Tab. 6 Comparison deviation of P channel

between LL02 and REAL at site

Date/
Month/day,
hour minute

Overlap Height
correction range/km

Ru/%  Rea/%

0.2—0.5 —80.07%81.18%

N
0.5—1 —35.16% 37.3%
07/30,2000-2032
N 0.2—0.5 —23.07% 26.9%

0.5—1 3.93% 4.02%
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