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A study of inverse problem algorithm on CO,-DIAL
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Abstract: We have developed the 1.6 u m differential absorption lidar (DIAL) for measurements of

the carbon dioxide (CO2) profiles in the atmosphere. Conventionally, the difference approximation

is used for the density derivation of the DIAL. However, the retrieval method using the difference

approximation is sensitive to the noise component included in the received signal of the DIAL. We

conduct the retrieval method of the DIAL which resolves the inverse problem of the integral

equation instead of the difference approximation. The remarkable decrease of the measurement

errors under the random noise is reported by computer simulating and applying to actual data of

the DIAL.
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Table.1 Assumed system parameters of

CO:2 DIAL
E 6 [md]
2 on 1572.018[nm]
2 off 1572.15[nm]
A 0.09 7 [m2]
7 8[%]
Q 60[%]
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Fig.1 Comparison of COz mixing ratio profiles
retrieved by the conventional and new

methods under the influence of random noise.
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Fig.2 CO:2 mixing ratio profiles retrieved by
the new method vs the constant profile model.
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Fig.3 CO2 mixing ratio profiles retrieved by
the new method using the 350ppm initial value
vs the gradient profile model.
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Fig.4 CO2 mixing ratio profiles retrieved by the
new method that a part of the concentration
profile retrieved by the conventional method is
used for the initial profile.

Fig.5 Lidar signals. (A R=100m)
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Fig.6 Comparison of COz mixing ratio
profiles retrieved by the conventional and new
methods.
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Fig.7 Lidar signals. (AR=100m)

Fig.8 CO:2 mixing ratio profile retrieved by the
new method. (AR=100m)
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