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convener:Yoshi-Yuki Hayashi(Department of Planetology/CPS, Graduate School of Science, Kobe
University), Masaki Ogawa(Division of General Systems Studies, Graduate School of Arts and Sciences,
University of Tokyo), Shigeru Ida(東京工業大学地球生命研究所, 共同), Kanya Kusano(Institute for Space-
Earth Environmental Research, Nagoya University)
Wed. May 23, 2018 5:15 PM - 6:30 PM  Poster Hall (International Exhibition Hall7, Makuhari Messe)
Computer simulations have been recognized as one of the fundamental tools in understanding planetary
formation, evolution and diversity of surface environment. However, is may be notified that the
continuous development of computational abilities in recent years does not seem to be well utilized in
improving numerical simulations in those fields; computational efficiency has been improved by 6 orders
of magnitude compared from the early 90's, many of our simulations do not seem to catch up
qualitatively and quantitatively such improvement. We propose here in this session to ask those who are
interested in computational sciences of various fields not only of planetary formation and evolution but
also of earth and planetary sciences in general to join. The aim is to discuss various scientific and
technical aspects of our numerical simulations to improve our skills to fully utilize those development of
computational resources that is realized or will be realized in near future as "K" to "post-K".
 

 

Radiative transfer calculation for various planetary
atmospheres
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A lot of exoplanets have been discovered. One of the interesting questions on those exoplanets is its
surface environment and circulation structure. A first step to understand surface environments is an
investigation of radiative budget of the planets. But, calculation of radiative transfer of various planets
have several difficulties. One of those is huge computational cost, and another is uncertainty of
radiative properties of atmospheres which is very different from Earth&#x27;s atmosphere. In this
study, we are developing a radiation model which can be applied to various planetary atmospheres. 
In developing a radiation model for atmospheric circulation models, a line-by-line model is developed,
first. Then, we develop a radiation model based on correlated k-distribution method, which require much
fewer computational cost. The line-by-line calculation is performed with Voigt line profile calculated
with Humlicek (1982) method. Gas absorption line parameters are obtained from HITRAN2012 (Rothman
et al., 2013). But, for calculation for high temperature condition, absorption line parameters by
HITEMP2010 (Rothman et al., 2010) are used. Continuum absorption of water vapor is considered by the
use of the MT_CKD model (Mlawer et al., 2012). For calculation for thick carbon dioxide atmosphere,
such as Venus atmosphere, collision induced absorption from several sources are used for carbon dioxide. 
In order to validate the model, radiative fluxes and tendencies are calculated for the Earth, Venus,
present Mars, and early Mars. In the presentation, comparison of radiative fluxes and tendencies
calculated by our model with those by observation and/or by other models will be presented.


