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A Case Study of Cirrus Cloud over Geermu City Using Two-Wavelength
Polarization Lidar
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Abstract A two-wavelength polarization lidar, developed by the Institute of Atmospheric Physics, Chinese Academy of
Sciences, was used to measure cirrus cloud over Geermu City from December 2013 to December 2014. In this paper, the
authors first introduce the lidar structure and data type, as well as the data processing methods. Then, a particular
observation case is used to discuss the characteristics of the cirrus cloud. The results showed that the cirrus cloud was
located from 4.7 km to 7 km, with a small optical depth of less than 0.1. The mean lidar ratios at 532 nm and 1064 nm
were 24.3 Sr and 29.9 Sr, respectively, and the color ratio was concentrated between 0.8 and 1. The depolarization ratio
measured for this case of cirrus cloud varied from 0.1 to 0.4, with maximum frequency between 0.25 and 0.3. This lidar
has the ability to measure cirrus cloud, and can be used to study the long-term spatial and temporal distribution of cirrus
cloud over the Tibetan Plateau.
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TP R B 4 SRR W v B A ARk
LML 0I5 30% 2847 o S AN AT LR ISR [ b
R AR, I8 0] DS K BH R B a h, 0) H
— S ] BRSSP Al A A R (Liou,
1986) . J' B i LAES P 1o e 22 40 1 0 R sl e 5 P
JSC R — T 5 AR BRI T, PRI R
FILAE A 0 — A TB, A8 R = 15
ROV P E A (Sassen, 1991).

Immler et al. (2007) KILHHTH = AEX R )E
(41 12 km) DL BB RGEREE 81%, @Ak
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b, W mTHhaEs s MEosEIAL 1649 Sr,
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TBAEA 2006 FRGZ G NBAHRR ARG =15
A o JL A B85 M) SRR R AL T A IS R .
Nazaryan et al. (2008) FJH CALIPSO & 2006 4F 6
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D, G R 2 tH AR gt e [ ML XAy Ay B
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HAEIG M X A5 25 T R R i S deerm, JL 1%
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PR A AR B 2 A S B TE 11 km
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BT TR R B 2 O 2R B DL
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T, RINTTIR AR AE 3 152 R AR T g
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1064 nm, 532 nm i 1& M 532 nm 55 i P 18 1) 2
SEM, JFA 2013 45 12 H 42 2014 4F 12 F{Et%
IRA (36.42°N, 94.91°E) BEAT T M HH—4EIER I .
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TR RN 5 B SR 2, 532 nm {R A A 1064 nm A5 (5 5
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[ PN e Y

6 SR AR HL DX i A 75 58k e B AR B, R4 ZY 2800
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MR RE R A #id B2 (Qiao et al., 2014),
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DX 2 KU I 23 90 A S o] 4 Bk 4 2 A SRS,
L5 B 5 v ) ) B A

2 MARMOT ¥R ETFIERS
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Fig. 1 Block diagram of the MARMOT (Middle Atmosphere Remote Mobile Observatory in Tibet) lidar system
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Table 1 Specification of the two-wavelength polarization

lidar system
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32 ERAFEE
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/N IR MRS

M 3 Gt 8RR, IR = 6 R
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2002), i EAR MK, BTG 2O EEANT
0.03 I, Ik St A B R Ik BLIRZEROK,
T <0.03 I, EHR LR Bk 29 Sr.
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Kl 4 o S 2 146 = e . v LA 3
CEFay AR BTN & e BN By TN AL S B 2 NSO
20 Sr, HKMINEEF] 50 Sr, Ui B 2 R 1 K 0
REIERPRL TR/ AHASSE Uk, LA i TR
MBNAG45 75 0627 JE AR 0.03 LU il %, itk
LR 7F 29 Sr ISR K. I 4 geil45 )
ACUE R, THES BEEW G EUH B LR(532 nm)=
23.8+9.1 Sr, X5HPMAF (2011) FJJi] CALIPSO
KPG8 115 20 1 E X S 2 T O SO Ll
24.1+11.6 Sr £, Sassen and Comstock (2001)
X} Sy Hb B R 2 B s AT R O I 5T, 4
B P A A 2 CHUN A 24.4£15.5 Sr 2
[F), AT L Fp &3 i DX A 2 PR Ol S Ll B Ak 2 AN
K, TEBEOETHE IS RS FR T A 4 — S kAT
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K] 5 235 3 25 AE 532 nm 1 1064 nm K )
A I TR R B bt I TR) S B2 AR A R . v LU 3,
PR ARG 2 B D) 5 AR AR LU — 30, 7
06:00 ZJ5&, BadityRAARN, BIRERIAS 20
BRSBTS =4 2= iR 5 Hg
PG, EHA 07:00 Zify, Wl N aIHE—iL,
B o AR A5 B AE 5.5 km 245, BRI AT g
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34 BERE#HGIEELL

S 1) HC B B2 — AN R AE H AR A B Ot
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PR K LS ) U SR LA, PO PR T
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RS E M EO 28 H b TR AR
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e LRI B Re (Color Ratio) s, S T 55 —Fh
ke EABINGHMEULE R (R=(8,+8,)/B,)
ket oG T HATIH M, BRTrike: LAk
SRR Z b (ARSCiE 12~15 km), R /b
8, %F 532 nm, R(Z,)=1.01, %1 1064 nm,
R(Zc) =1.06 (Russell et al., 1979; Tao et al., 2008).
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JE R EE B N, HisB coD (532 nm)=0.026,
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