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Fig 1. The equilibrium temperature profile.
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Fig 2. The equilibrium temperature without ozone.
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Fig 3. The equilibrium temperature without water vapor and ozone.
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Fig 4. The equilibrium temperature without water vapor .
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Fig 5. The relative amounts of each terms of thermal balance equation at surface.
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Fig6. The relative amounts of each terms of thermal balance equation at surface without water vapor .
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A Study on the effects of atmospheric trace to near surface temperature using
radiative-convective model

Yoko Takamura and Hideji Kida
Graduate School of Science, Kyoto University
Synopsis

The exchanges of heat and moisture between the Earth surface and atmosphere are crucial in determining the
near-surface air temperature which is one of the major factors of climate. Also crucial are the processes of the
convection and atmospheric radiative transfer due to carbon dioxide, ozone and water vapor. In geological time
scale, the radiative transfer and the convection have been largely changed.

We have examined the effect of the radiative transfer and the convection to near surface air temperature.
Simulations were performed of the near-surface air temperature using the vertical one-dimensional
non-convective or radiative-convective models. The type of atmospheric convective scheme is the dry
adjustment. In our six models, there were supposed that the combinations between water vapor, ozone and
carbon dioxide. The parameters necessary for the numerical experiments conducted were provided from the July
standard atmospheres at 30N,

Our results suggested that how to parameterize the water vapor relative humidity in the atmosphere is greatly
important to simulate the near-surface air temperature, when using a simple heat budget model.

Keywords: atmospheric radiation; greenhouse effects
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