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 A number of climate reconstructions for the last millennium indicate a generally warm Middle Ages  followed by Little Ice Age cooling that culminated in the 17th  century but was also characterized by significant early 19th century cooling.  Herein I test various mechanisms of climate change over that time using estimates of volcanism, solar irradiance, greenhouse gases, and tropospheric aerosol changes.  A two-dimensional energy balance model with upwelling-diffusion deep ocean coupling has been used to estimate the temperature response to radiative forcing changes.  Results indicate that volcanism plays a dominant role in explaining Little Ice Age variability - approximately half of the decadal scale variance from 1400-1850.  Depending on length of records analyzed, solar variability can explain 0-10% of the decadal variance.  Over the last six hundred years total forcing can explain 82% of the decadal variance.

 The EBM also predicts moderately significant changes in ocean heat storage during the Little Ice Age that should be manifested by a sea level drop after the Middle Ages of ~10 cm and some moderate amount of deep-ocean cooling (order few tenths of a degree C).  Some geologic evidence supports the model prediction of a sea level decline after the Middle Ages.   The EBMalso predicts a near linear increase in ocean heat storage in the 20th century that agrees with tide gauge records in terms of centennial trend and with ocean heat storage estimates from ocean temperature profiles.  These results help explain some features of the tide gauge record but cannot reconcile the total magnitude of estimated sea level rise in the 20th century.

