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A newly formulated empirical water vapor continuum called the BPS continuum has been used to advance
our understanding of the contribution of the continuum to Earth’s radiation budget. This work has involved
using a line by line radiation code in conjunction with climatology data to estimate the global radiative impact
of the water vapour continuum. Three metrics are investigated; outgoing longwave radiation (OLR), surface
downwelling radiation (SDR) and shortwave absorption (SWA). The globally averaged difference in these
metrics when calculated with MT CKD versus the BPS continuum models were found to be 0.2%, 0.4% and
0.8% for OLR, SDR and SWA respectively. Furthermore, the impact of uncertainty in the continuum was
explored and found to cause a ±0.2 %, ±0.3 % and ±2.0 % uncertainty globally in clear-sky OLR, SDR and
SWA respectively. We have also performed a detailed geographical analysis investigating the impact of the BPS
continuum upon these metrics and compared the results to those predicted by the commonly used MT CKD model.

The continuum was found to have a substantial influence upon the predicted changes of SWA, OLR and
SDR in a warming climate. In idealized experiments we investigated the radiative impact of the continuum when
temperature and the water vapor column are increased independently. For the change in water vapor we found that
globally a 0.35 Wm-2 reduction in OLR due to the continuum occurred per kgm-2 increase in the water vapor
column. This represents about 30 % of the total reduction in OLR caused by greenhouse gases when water vapor
is increased. An increase of 0.6 Wm-2 in SDR was observed for every additional kgm-2 of water vapor (about 60
% of the total increase in SDR caused by greenhouse gases when water vapor is increased). The SWA response
is weakest at 0.15 Wm-2 per kgm-2 increase (20 % of that due to all greenhouse gases). However, in the SWA
case the uncertainty is almost as large as the percentage contribution, but for the longwave variables, the effect of
uncertainty was found to be smaller at around 10 %. This highlights the importance of reducing uncertainty in the
continuum if we are to quantify the radiative response of water vapor in a warming climate.


