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Abstract The two-year spaceborne lidar data are used to study the extinction-to-backscatter ratio, i. e., lidar ratio
(LR), of cirrus clouds over China. The LLRs are retrieved by the combination of the equation between multiply scat-
tering factor and optical depth and the equation between LR and transmittance. Additionally, five data quality con-
trol standards have been made to assure the high availability. The mean value of LR is 24 without prominent month-
ly and seasonal variations. The LRs are relatively high in the intertropical convergence zone over China, and increase
with latitude decreasing (approximately from 22 to 27). This demonstrates that constant LR should be changed with
latitude in order to enhance the quality of retrieval of cirrus cloud optical depth.
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Table 1 Lidar ratios (LRs) of cirrus clouds observed at worldwide locations
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Fig. 1  Relationship between multiply scattering factor 5 and
cirrus cloud optical depth ¢ by using formula (9). The dashed
line represents the part out of the detection limit (r<C3) of
CALIOP for clouds
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Fig. 4 (a) Horizontal distribution of LR within 2° latitude by 2° longitude grid boxes over China; (b) zonal mean values and standard devia-

tions of LR over China

Bz, gt fEda g /b /T 10 19 LR B
B, W NTE 23 £ .

K3 25 1 LR A B AR R 22 . S
YIE 2 24. 111, 6 sry X445 fl Sassen and
Comstock (2001) 5 Jay M5 5 1) H 26 246 = I BF 5
i 24.415.5 sr AL, MK 3 B il LR i 2=
FREFFA R W, #EPTE 23 A5, A&
9 TR I 2 Mt s e 3 HA 2= 9 19

KA 251 T E X LR SERIME 2° X 2° [ K
YA ME . B da th A 5T A8 A
WG LR ZH B R T &AM LR, [, &
Ab R Y LR B L FE A BRI 3G fim i i

K502 LR 5ot CRE . FRUZETRA]
AR CALIOP I 25 5 iy e A e - i HeAt 1y K3l
%83k B Platt and Dilley (1981) HiI Platt et al.
(1987, 1998, 2002) Ay FEMM 452 . Plate A4
AR R LR R R AR . = i
FERIREAR T W T . BRI R AR
W2 AR A ARSI FR , (HJE 5 n i B B s/ T
iR S ) 4
5 g

TSR T AR VR A5 B B0 2 B
R R TR 3 ) AU A HERR i S B0 . Rt
ZAh BIEMANE W16 = I A A WA N
2. By CALIOP {55 3] & i ) = il 2 F BB i
AR R M, 28, & mxF CALIOP {5 5 /Y 5

180

—@— This work
—l— Aspendale (38°S, 144°E), 1981
160 F —&— Darwin, Australian (winter), 1987
—w— Darwin (12.4°S, 133.7°E) (summer),1987
—+— Equatorial Kavieng (2.5°S, 152°E), 1998
140F —&— Pularumpi, Melville Island
(11.40°S, 130.41°E), 2002
120 30
25
20
% —80 —60 —40 —20
80
60
401
20¢
0

-8 —70 —60 —50 —40 —30 —20 —10
Temperature/C

K5 LRAMAPIEZBIBSCR. T ASCERIBORE;
HA K5 I B Platt and Dilley (1981) F1 Platt et al. (1987,
1998, 2002)

Fig. 5 Relationship between LR and temperature in the cloud.
The subfigure is the enlarged figure for the results from this
work; the other data are taken from Platt and Dilley (1981) and
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