
Effect of aerosol vertical distribution on the transfer of solar radiation through the atmosphere
I. Fountoulakis1, K. Papachristopoulou2,1, E. Proestakis1, A. Gkikas1, P. I. Raptis3, N. Siomos1, C. Kontoes1, S. Kazadzis4

(1) Institute for Astronomy, Astrophysics, Space Applications and Remote Sensing, National Observatory of Athens (IAASARS/NOA), Greece; (2) National and Kapodistrian University of Athens, Department of Geology and Geoenvironment, Athens, Greece; (3) Institute for

Environmental Research and Sustainable Development, National Observatory of Athens (IERSD/NOA), Greece; (4) Physikalisch Meteorologisches Observatorium Davos, World Radiation Center (PMOD/WRC), Switzerland.

Presenting author e-mail: i.fountoulakis@noa.gr

• Seasonal and annual AOD, Angstrom, SSA, 

asymmetry factor

• Downwelling and upwelling irradiances, 

heating rates, and the actinic flux were 

simulated from 0 to 8 km.

• Four locations with quite different aerosol 

characteristics

Results

Using annually averaged extinction profiles instead of climatological: Differences up to 15% for actinic

flux in UV. At the surface differences were smaller than 2%

AOD (550nm) = 0.2 AOD (550nm) = 0.35 AOD (550nm) = 0.2 AOD (550nm) = 0.2

Extremely high AOD: Differences up to

10% at the surface for global UV

Average extinction profiles for annual average AOD Profiles for extremely high AOD (AOD at 550 nm ~ 1.0 – 1.2)

Extremely high AOD: Differences up to 30%

at the Top of Atmosphere for upwelling UV

Conclusions

• Larger differences in the atmosphere (~10 – 15% for UV) and very small differences at the surface and TOA (<5% for UV) for climatological AOD (0.2 – 0.4)

• For very high aerosol load differences are much larger and are also significant at the surface and at the TOA

• Larger differences in UV and smaller differences in VIS and IR
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Introduction & methodology

• Radiative effects of aerosols depend on their physical and optical properties, but also on 

their distribution in the atmosphere. 

• Default profiles are commonly used in modelling studies instead of real or 

climatological profiles.

• Simulations were performed using the Shettle (1989) climatological aerosol extinction 

profile, and the seasonally and annually averaged extinction profiles for each site from 

LIVAS (Amiridis et al., 2015). 
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