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(Liou, 1986; Iwasaka et al., 1988; Twomey, 

1991; Haywood et al., 1995; McFarquhar et al., 

2000)

(Lidar)

1962 McClung and 

Hellwarth

1977

(NASA- National Aeronautics and Space 

Administration)

1994

(LITE-Lidar In-space Technology Experiment)

(Winker et al., 

1996) 2003 ICESat (Ice, Cloud, and 

land Elevation Satellite) 2006

4 28 CALIPSO

(Cloud-Aerosol Lidar Infrared Pathfinder Satellite 

Observations) (Winker et al.,2007) CALIPSO

”A-Train (Aura, Parasol, CALIPSO, CloudSat, 

Aqua, and OCO)”

(Ansmann et al., 1992; 

Ackermann et al., 1998; Barnaba et al., 2004)

CALIPSO

CALIPSO

( ) CALIPSO

CALIPSO 705

98° 98.9

14 16 CALIPSO

CALIPSO

(playload) 1(a)

”T”

”T”
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1(b) CALIPSO

1064 nm 532 nm

100

(PMT) (Avalanche 

photodiode) 532 nm 1064nm

CALIPSO

http://www_calipso.larc.nasa.gov/resources/pdfs/SP

IE_5575_3.pdf

( )

1993

(Nee et al., 1998; 2002; 2007, Chen et al., 2002; 

2004, Chiang et al., 2004; 2007; 2008a; 2008b )

(Depolar) (Raman)

( EN 10.121,58.24 , 167 m, 

Mean Sea Level) Chiang et al. 

(2008b) Nd:YAG

355/532/1064 nm

20

(PMT)

(Discriminator)

(MCS)

1 CALIPSO (a) (b) Winker et al., 2004
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(PC)

( )

1.

Lidar ratio 2.

3. Rayleigh

4.Cabannes 5.

Lidar ratio

CALIPSO

Liu et al. (2006)

Nee. et al. (1996) Chiang e al. (2007). 
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”(Lidar equation)
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)(zatm Fernald (1984)

(Chen et al., 2002, Chiang et al., 2007: 2008a)
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]))()((exp[)( '''
tz

z
amatm dzzzzT

tz

20

m

Global Modeling and 

Assimilations office (GMAO)

]))()((2exp[*)()( '''
tz

z
amatm

G dzzzzz (6) 

( )

CALIPSO

(532 nm)

CALIPSO 532 nm

CALIPSO

Level 1B data

http://www-calipso.larc.nasa.gov/ Level 

1B data Level 2

Level 2

(provisional) (beta)

(Level 2)

Lidar 

ratio  (Omar et al., 2006)

CALIPSO

2006 4 2008 12 76

0.8°x0.8° (80 km x 80 km)

CALIPSO

(Molero and Pujadas, 2008)

2006

2008 13 3

CALIPSO

(80 *80 ) 39

AERONET Aerosol Robotic Network

1 30 16

AERONET

http://aeronet.gsfc.nasa.gov/ Level 2.0

NCU_Taiwan EAP-NCU

(Depolarization ratio)

(anisotropy)

(isotropic)

~ 0
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(Chiang et al., 2008b)
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16 18
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(Extinction-to-backscatter ratio)

 Lidar Ratio 
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3 2008/09/17 CALIPSO

15-18

CALIPSO Lidar ratio



                      19

4.4
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(Field Of View)

( )

4 2008/08/16 CALIPSO

532 nm

5
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)

5 2008/08/16 532 nm
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4
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5
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 Lidar ratio Lidar 

ratio
3

8
Lidar ratio

(Ansmann et al., 1992; Ackermann et al., 1998; 

Barnaba et al., 2004)

Lidar ratio

2002-2005

Lidar ratio (Chiang et al.,2008a)

(dust) (marine 

aerosol) Lidar ratio 47 sr 44 sr 20 

sr

CALIPSO

CALIPSO Lidar ratio

(http://eosweb.larc.nasa.gov/PRODOCS/calipso/Qu

ality_Summaries/CALIOP_L2ProfileProducts_2.01.

html)

CALIPSO

(sun-photometer)

CALIPSO Lidar ratio 

Lidar ratio CALIPSO

40

532 nm

675 nm 440 nm

532 nm

16 Lidar 

ratio 2 Lidar ratio 23.5 ± 

8.2 sr 12-2 Lidar

ratio (27.7 ± 12 sr) (6-8 )

(17 ± 2 sr

(AOD) Lidar Ratio

3

5 6a

Lidar Ratio

3

Lidar Ratio 20% (marine 

aerosol)-70% (ice cloud)

Lidar Ratio

( )

(2006-2008)CALIPSO

(0.8°x0.8°) 75
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6a 3

2

(2002-2005)



                         22

6b

CALIPSO

1

50.2  15.8 1-2
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ABSTRACT

This paper presents the inter-comparison of vertical profiles of aerosol and cloud, derived from 
space-borne (CALIPSO) and ground-based (NCU-Lidar) instruments. A method to retrieve 
extinction-to-backscatter ratio (Lidar ratio) of aerosol by using Sun-photometer and CALIPSO data is also 
documented. The derived Lidar ratio and aerosol optical depth (AOD) are also compared with the long term
observations (2002-2005) from NCU-Lidar. The results are helpful to reduce the uncertainty of AOD 
derived from lidar methodology and also give new insight in improving algorithms for CALIPSO data 
products. 
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