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Climate models are the most important tool to assess future climate changes brought about by anthropogenic emissions of greenhouse gases. Although climate models are continuously improved and are able to represent ever more subsets of the climate systems, uncertainties still remain, illustrated by the large spread present in the projections for global temperature change in 2100. This spread is even larger for regional scales. probably, not all models are delivering the correct answer. One strategy to identify the good models is to test them when simulating past climates. In the past centuries or the past few millennia, the climate was reasonably close to the present climate so that climate models should be in the position of correctly simulating the repose to changes in the external forcing, and also in simulating the regional natural variability caused by the non-linear interactions internal in the climate system. 

A few initiatives have been started to simulate the global and regional climate of the past millennia and compare them with climate reconstructions based on proxy data. This is however a daunting task, since the past evolution of the external drivers of the climate (greenhouse gases, solar variations, volcanism) are not very well known, but also the interpretation of proxy data (based on tree-rings, sediment cores, ice cores, etc) is burdened with large uncertainties. These uncertainties must be always be taken into account.

This  contribution to the Summer School covers  the aspects  the main aspects relevant for paleo-climate modelling of the past centuries and millennia, learning along this way the what were the main climate phases. their relevance for the regional climate of the Baltic sea region. The main climate reconstructions for this area will be also presented, discussed, and finally the consistency between proxy-based reconstructions and climate simulations is assessed.

In the practical exercises the students can analyse some records of Baltic climate for the past centuries derived from observations and climate models, and will discuss the possible relevance of past climate changes to their particular area of interest.

