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Feasibility studies on DIAL technigues for measurement of methane

concentration profiles in the atmosphere
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Abstract: Comparative studies using numerical calculations of incoherent and coherent differential absorption lidars
(DIALs) are conducted for measurements of methane concentration profiles in the atmosphere. It is assumed to use
optical parametric generators(OPG) for the transmitter of the DIAL, and the sensitivity comparison between the direct
detection and the heterodyne detection is performed by using the absorption lines of the methane in the 1.6 x m band.
As a result, it is shown that the direct detection method is predominant over the wide altitude range.
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Fig.1 CHa4 and H20, CO2 absorption spectrum at
P=1.0[atm], T=298[K]
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Table.1 Assumed system parameters of CH4 DIAL

Measurements Direct | Heterodyne
On wavelength 1.653725um
Off wavelength 1.653868 . m
Energy per pulse 10mJ
Quantum efficiency 10%
Receiver radius 8cm and 30cm | 8cm
Optical efficiency 30%
Altitude resolution 100m
Pulse repetition frequency 250Hz
Observation time 3600s
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Fig.2 Aerosol profile model used in calculation
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Fig.3 Each density error profile calculated for direct
detection and heterodyne detection
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