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The basic physics of the atmospheric Greenhouse Effect (GE) has been accepted as well
understood for over 150 years. GE is currently viewed as a radiative phenomenon caused by
the atmosphere’s thermal infrared opacity, which is a function of the concentration of heatabsorbing
trace gases such as CO2, water vapour, methane, ozone and a few others. The
atmosphere is mostly transparent to incoming shortwave radiation while absorbing a
substantial amount of the outgoing (upwelling) long-wave flux emitted by the surface. This
infrared absorption is thought to reduce the rate of Earth’s cooling to Space, hence
significantly raising the surface temperature above that of an equivalent airless environment
such as the Moon. Thus, according to the current GE theory, the atmosphere acts as a
‘radiative blanket’ that keeps the Earth surface sufficiently warm to allow the existence of
liquid water and biological life on our planet. Hence, increasing the tropospheric
concentrations of non-condensable greenhouse gases through fossil fuel burning would boost
the atmospheric infrared optical depth as well as the absorption of thermal radiation leading to
an enhanced GE and surface warming as a result. This concept forms the basis of present
climate projections. However, mounting scientific evidence indicates that Global Circulation
Models (GCMs) fail to simulate key features of past climates as inferred from geo-chemical
proxies while overestimating the observed global temperature trends since 1993. The modeldata
discrepancy has grown to a level that warrants a re-examination of fundamental
assumptions in the Greenhouse theory.

Figure 1. The Relative Atmospheric Thermal Enhancement (Ts/Tna ratio) as a function of the average
surface air pressure derived from data representing a broad range of planetary environments in the
Solar System. Saturn’s moon Titan has been excluded from the regression analysis leading to the final
model. Model predictions for Titan are within the uncertainty of available observations for that moon.
Error bars of some bodies are not clearly visible due to their small size relative to the scale of the axes.



We present results from a novel Dimensional Analysis of observed planetary data spanning
a broad range of environments in the Solar System, i.e. from the hot Venus to the frozen
world of Neptune’s moon Triton. Our analysis reveals that the average global surface
temperature of rocky planets with tangible atmospheres and negligible geothermal surface
heating can accurately be predicted over a broad range of atmospheric conditions and
radiative regimes using only two forcing variables: top-of-the-atmosphere stellar irradiance
and total surface atmospheric pressure. The new empirical model displays characteristics of
an emergent macro-level thermodynamic relationship heretofore unbeknown to science (Fig.
1). Figure 2 portrays the absolute model errors with respect to studied planetary bodies. The
relationship is shown to be statistically robust while describing a smooth physical continuum
without climatic tipping points of which Earth is an integral part. A key theoretical
implication of the new model is that GE is not a radiative phenomenon as currently believed,
but a pressure-induced thermal enhancement, which is independent of atmospheric
composition. Our results provide new fundamental insights about the nature of climate
forcing on different time scales, which we discuss. Using the new planetary temperature
model as a base, we explain how climate models simulate warming with increasing
greenhouse-gas concentrations in the atmosphere, and why such predictions are physically
and mathematically incorrect.

Figure 2 Absolute differences between modelled and observed average global surface
temperatures of planetary bodies. Saturn’s moon Titan represents an independent data point,
since it has been excluded from the regression analysis leading to the new model.


