
EPSC Abstracts,
Vol. 2, EPSC2007-A-00063, 2007
European Planetary Science Congress 2007
© Author(s) 2007

Tropospheric ozone as a UV shield on the early Earth
J. L. Grenfell (1), P. Hedelt (1), B. Patzer (2), H. Rauer (1,2), B. Stracke (1) and P.
von Paris (1)
(1) Institut für Planetenforschung, Deutsches Zentrum für Luft und Raumfahrt (DLR),
Rutherfordstr. 2, 12489 Berlin, Germany, (2) Zentrum für Astronomie und Astrophysik,
Technische Universität Berlin (TUB), Hardenbergstr. 36, 10623 Berlin, Germany

Model runs suggest that the troposphere of the Early Earth with 1% present day oxy-
gen was much thicker than for modern day runs and it contributed much more to
UV-shielding via ozone produced from the smog mechanism. A similar result was
suggested in Grenfell et al. (2006) but the results presented here are for more general,
global conditions and apply a more sophisticated model. The troposphere is thicker
for the Early Earth runs because the cold trap moves upwards. This occurs because
the lowered oxygen leads to supressed ozone which means weaker ozone heating.
So, to overcome the effect of adiabatic cooling with increasing altitude the cold trap
moves up to higher altitudes where UV fluxes (hence ozone heating) are stronger. We
present temperature profiles and ozone column amounts (split into their tropospheric
and stratospheric components) for modern day and Early Earth model runs and we
discuss variables related to habitability such as surface UV exposure and temperature.


