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Motivation for the presented study is to gain a better understanding of precipitation in the interior of Antarctica in order to be able to interpret ice core data more exactly. The temperature derived from stable isotope ratios measured in Antarctic firn and ice cores is strongly dependent on moisture origin, moisture transport and precipitation mechanisms. Routine measurements of precipitation in Antarctica do not exist due to the technical difficulties related to high wind speeds and/or extremely low precipitation amounts. In the interior of Antarctica, there are two sites with precipitation measurements that include sampling and stable isotope measurements of the fresh snow. At the Japanese Antarctic base Dome Fuji, one year of daily precipitation measurements including stable isotope ratios of the corresponding snow samples are available. Since 2006, daily precipitation measurements and sampling have been carried out at the French-Italian base Dome C, and, with a few interruptions, have been continued until today. This is the first and only "multi"-year series of Antarctic precipitation at a deep drilling site. Using data from the AMPS (Antarctic Mesoscale Prediction System) archive, the moisture origin for precipitation events at both sites (with back-trajectories) was investigated and the synoptics of weather situations that led to precipitation was analysed. Basically, three types of precipitation are considered: Diamond dust, snowfall and hoar frost. In spite of the large error possibilities for both modeled and measured precipitation, it can be clearly distinguished between diamond dust and synoptically induced, event-type snowfall. Snowfall was usually associated with warm air advection from lower latitudes combined with orographically forced lifting of the air masses. The local cycle of sublimation/deposition is very difficult to quantify. Unusually high amounts of diamond dust and/or hoar frost can be observed after snowfall events, when there is still a higher amount of moisture than on average. This moisture is not of local origin (as usually assumed for deposition), but related to the preceding warm-air advection. In a preliminary study for 2009 and 2010, two extreme years at Dome C, approximately three quarters of all observed precipitation events could be identified in the AMPS data.

