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Abstract: A 1.6 !m differential absorption lidar (DIAL) to measure vertical carbon dioxide (CO2) profiles by the 
direct detection method have been developed. We propose a method which improves the accuracy of CO2 density 
measurement by using the atmospheric temperature profile measured simultaneously with the CO2 absorption line. 
The temperature measurement is conducted by using the wavelength which is insensitive to pressure but is 
sensitive to the temperature. Moreover, it is shown that accuracies for CO2 density measurement can be improved 
significantly by applying the interactive method to this DIAL technique. 
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Fig.1 Transmission for carbon dioxide and water 

Fig.2 ection for P=0.7, 0.8, 0.9, 1.0 
[atm], T=constant. 

 
 Absorption cross s

 

wavelength

ab
so

rp
tio

n 
cr

os
s s

ec
tio

n P=1,T=!"
P=0.9
P=0.8
P=0.7

61 

 

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

1.565 1.57 1.575 1.58 1.585

wavelength[um]

sorption

D
iff

er
en

ce
[%

]

 
Fig.3 Difference of ab  cross section for U
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ig.4  Temperature model (1 Jan, 2007). 
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ig.5  Temperature model (1 Jul, 2007) 
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Fig.6  Error profiles for CO2 density measure
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Fig.7  Error profiles for the atmospheric temperF
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with 1581.977nm absorption line. (1 Jan., 2007) 
 

"

"#$

%

%#$

&

&#$

'

'#$

(

(#$

$

E%#"F E"#$F "#"F "#$F %#"F

I.?H:3J!K11>1

8
93
:3
4
;.
!5
</
7

G.2H41./.?3
%H3
&?;
'1;
(3L

%!C49D!&""*

ement 
ith 1572.018nm absorption line. (1 Jul., 2007) 

 

 
Fig.8  Error profiles for CO2 density measur
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Fig.9  Error profiles for the atmospheric tempe
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