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Heavy precipitation events on Svalbard may occur at any time of the year, and even during midwinter daily rainfalls
of around 100 mm have been observed on Spitsbergen. There are large differences among precipitation extremes
observed at the different stations on Svalbard, but the general weather situation favouring such events is a strong
southwesterly flow with advection of water vapour from warmer sources in the Atlantic. This is often linked to
“atmospheric river”-like features in the precipitable water field and may cause landslides, avalanches and flooding
on Svalbard.
Here, we present an overview on heavy precipitation statistics for Svalbard, based on observations and regional
climate model simulations for the present and future climate, and circulation patterns associated with the most
severe events. Model simulations include Arctic-CORDEX runs and newly conducted high-resolution (2.5 km)
climate simulations for Svalbard using the COSMO-CLM. An evaluation shows that the high-resolution COSMO-
CLM simulations of the past and recent climate are reproducing the heaviest precipitation events and statistics, as
well as their seasonal and spatial distribution.
Future projections, following the RCP8.5 greenhouse-gas scenario, show increases of about 10-30% towards the
end of the century in daily precipitation extremes for Svalbard. From the heavy precipitation statistics considered,
the 99.5 percentile shows the smallest spread within the model ensemble, both for the present and future climate.
For the Arctic-CORDEX simulations, the median 99.5 percentiles show increases of about 30%, ranging from 20%
to 40%. Generally, the high-resolution COSMO-CLM projections show changes at the lower end of the model
ensemble. However, they are mostly within the Arctic-CORDEX spread and provide spatially and temporarily
higher resolved results and better agreement with the observations. Projections of circulation patterns indicate an
increase in precipitable water in the atmosphere and a weakening in the link of the heaviest precipitation events
with southwesterly flows. Generally, the projections agree on an intensification of heavy precipitation, which is
expected to have severe impacts on Svalbard, e.g., more and larger floods, landslides, permafrost thawing and river
and coastal erosion.


