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Abstract: SCIATRAN, providing more reliable simulation data for retrieval of CO, concentration, is a
high spectral resolution radiative transfer model with rich parameters and easily calibrated. In this article,
SCIATRAN was used to simulate the CO, radiation intensity of different aerosol types, aerosol optical
thickness and surface types, and the regularity of influence of CO, radiation intensity under different
conditions was analyzed. The results show that: first the influence ratio of aerosol type on CO, radiation
intensity is less than 8%, because the urban aerosol has complex composition, the effect on CO, radiation
intensity is slightly larger than that of country type and ocean type aerosol; then, the influence of aerosol

optical thickness on CO, radiation intensity is —3.52% —+42.97%, and the smaller the optical thickness,
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the greater the radiation intensity; Last, the surface types have the greatest influence on the CO, radiation

intensity,

and the difference between the result and the reference value is up to 166.43% . The CO,

radiation intensity increases when the surface albedo increases. This article also verifies the feasibility and

effectiveness of the simulation signal based on SCIATRAN by comparing its analog signal to the

measured signal.
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Tab.1 Parameter settings

Parameter Setting
RTM Mode Int
RTM_TYPE Spher_scat
RTM-CORE DOM_S

Extra-terrestrial solar flux Solspec_modtran37.dat

Trace gas selection CO,(t)
Line absorber treatment Lbl
Do cloud F
Latitude & Longitude 31.91,117.17
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Fig.1 Atmospheric absorption spectrum
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Fig.2 Atmospheric absorption spectrum of 1.6 pm absorption band
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Tab.2 Optical properties of aerosols

Asymmetric Single scattering
A 1t AOT
erosol type factor albedo
Urban 0.089 0.682 0.946
Rural 0.080 0.670 0.952
Maritime 0.236 0.787 0.956
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Fig.3 Comparison of different aerosol types
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Fig.4 Simulation results with different visibilities
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Fig.5 Comparison of different visibilities
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Fig.6 Simulation results for different surface types
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Fig.7 Comparison of different surface types
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Fig.8 Comparison with measured signal and analog signal
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