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Abstract: Whether Fernald forward integration method can be used for aerosol backscatter coefficient inversion IhAk

of airborne atmosphere detecting lidar is always a controversial issue. In this paper, using the airborne
atmosphere detecting lidar data measured at Qingdao and abroad as well as from simulation, the inversion error of
aerosol backscatter coefficient is quantitatively analyzed for Fernald forward integration method being applied to
aerosol backscatter coefficient inversion of airborne atmosphere detecting lidar at different heights. Analysis
results show that the relative error below altitude 2 km is less than 12% when flying height of the aircraft is about
3.5 km and the calibration value error is 20%, but the relative error may reach 20% nearby the calibration site.
When the flying height of the aircraft is about 7 km and calibration value error is 100%, the inversion value
relative error of aerosol backscatter coefficient is mostly between 10%~15%. When the calibration value error is
400%, the relative error of aerosol backscatter coefficient is mostly between 15% and 50%. The reasons for
causing negative aerosol backscattering coefficient value were discussed from a theoretical perspective when
Fernald forward integration method being applied to aerosol backscattering coefficient inversion of airborne
atmosphere detecting lidar. Research shows that the inversion value of aerosol backscattering coefficient
obtained by Fernald forward integration method is relatively accurate when the aircraft flying height is more than
4.5 km, but the inversion error is large even results in negative coefficient values when the flying height is less
than 4.5 km.
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