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The early 19th century was the coldest period of the past 500 years and therefore of special interest in the study
of inter-decadal climate variability. It encompasses a cluster of strong volcanic eruptions, which included the 1809
eruption of unknown location and the 1815 Tambora eruption. It is, however, still unclear whether the episodic
extreme cold temperature anomalies reconstructed around these volcanic eruptions can be solely attributed to vol-
canic forcing, or, more generally, to what extent volcanic forcing has shaped decadal-scale variability in the early
19th century. The early 19th century is a period of focus in the CMIP6 activities VolMIP and PMIP where dedicated
experiments are carried out to address the long-term (up to decadal time scale) climate to very strong eruptions.
These experiments use the same volcanic forcing input data set based on state-of-the-art estimates from ice cores.
Yet, the reconstruction process currently brings large uncertainties in the volcanic forcing itself, particularly related
to the magnitude of the stratospheric sulfur load. We have tested the sensitivity of the climate response simulated
by the MPI Earth system model to a range of volcanic forcings for the early 19th century constructed using es-
timated uncertainties in volcanic stratospheric injections and the Easy Volcanic Aerosol (EVA) forcing generator.
Ensemble simulations for three different scenarios (mid, high and low) have been performed and compared to cli-
mate reconstructions for the time period considered. In this study, we will present and discuss results with respect
to surface air temperature and precipitation.


