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The development of techniques for modelling lidar measurements is needed to evalu-
ate the effects of various environmental variables and scenarios as well as of different
measurement geometries and instrumental characteristics. A Monte Carlo simulation
model can provide an excellent answer to these important requirements.

The LIDES (LIDar Experiment Simulation) code is a semianalytic Monte Carlo radia-
tive transfer model designed for realistic investigations of lidar system measurements
in the Earth’s atmosphere. In this model, random numbers are used and combined with
the general rules of scattering and absorbing processes to simulate the real propagation
of photons (i.e. radiation) in the atmosphere.

The contribution to the total radiation received by a lidar system are so carried out
taking into account the main components of the atmospheric environment and the laser
radiation interaction processes of single/multiple scattering, absorption and ground
reflection.

Among the quantities computed by the LIDES code it is useful to mention here the
lidar Backscatter Ratio, BR, i.e. the ratio between total and molecular backscatter. BR
calculations are especially investigated in this work, which are useful to identify layers
of non-molecular scattering.

To enhance the efficiency of the Monte Carlo simulation artificial devices (such as lo-
cal forced collision and splitting) are foreseen, which can enable the user to drastically
reduce the variance of the calculation.



In this work, the LIDES code is described and sample applications (e.g. BR calcula-
tions in the presence of volcanic aerosol or cirrus clouds) discussed as examples of its
reliability.


