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Retrieval Methods of Cirrus Cloud Effective Lidar Ratio
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Abstract Cirrus cloud has an important influence on the radiative balance in earth-atmosphere system, and cirrus
cloud lidar ratio is helpful to understand the optical property of cirrus cloud. The retrieval methods of cirrus cloud
effective lidar ratio are introduced, the features and application range of these methods are analyzed. and the reasons
of selecting these methods are provided. System errors and random errors of these methods are estimated by case
study. The results indicate that these retrieval methods are consistent and effective.
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Table 1 Retrieved effective lidar ratios of cirrus cloud by two methods

) ) Effective Effective lidar ratio (method 2)
Measuring Cirrus cloud - -
lidar ratio Before Relative After Relative
time optical depth ) o ) o
(method 1)/Sr correction /Sr deviation /% correction /Sr deviation /%

18:01 0.31 39.4 33.6 14.7 41.3 4.8
18:15 0. 45 35.4 32.4 8.5 36. 6 3.4
18:30 0. 49 36. 6 33.2 9.3 38.0 3.8
18:45 0.72 33.1 30.9 6.6 33.9 2.4
19:00 0.92 28.4 27.4 3.5 28.8 1.4
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Table 2 Errors from retrieved effective lidar ratios of cirrus cloud by two methods

) ) Cirrus cloud Method 1 Method 2
Measuring time - -
optical depth Absolute error /Sr Relative error /%  Absolute error /Sr  Relative error /%
18:01 0.31 39.4+2.6 6.4 41.3+2.7 6.5
18:15 0.45 35.4+1.5 4.2 36.6+1.6 4.4
18:30 0.49 36.6+£1.5 4.0 38.0+1.6 4.1
18:45 0.72 33.1+1.1 3.2 33.9+1.1 3.2
19:00 0.92 28.4+0.8 2.9 28.8+0.8 2.9
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