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At global scale, the ongoing climate change would result in an increase of temperature 
and frequency of extreme events for the coming century (see IPCC reports). In January 2005 and 
2007, southern Sweden has been affected by ones of the largest historical storm-felled forests. 
Most of the affected trees were spruce and then pine while broad-leaved trees have been less 
affected. The large volumes of damaged spruce have caused subsequent spruce bark beetle 
outbreaks increasing tree mortality during the years following the storms. The development of 
insects, such as spruce bark beetles, is strongly dependent on temperature and vulnerability of 
their host trees. In southern Sweden, the planting of mono-specific spruce forests over the last 
centuries and the rise of frequency/intensity of insect outbreaks over the last decades address the 
question of the vulnerability of Swedish forestry in response to future climate change. 
Furthermore, it appears that spruce has been planted beyond its climatic range limit for economic 
values rather than ecological ones, which could reduce the defense capacity of standing spruce 
trees to insect outbreaks. Several management strategies have been suggested to face insect 
outbreaks such as clearing of felled trees after the storms, the use of insect traps and implement 
changes in forest management like planting of mixed forests. However, there is a need to 
develop the knowledge of the relationships between forest diversity and insect 
ecology/distribution on long-term perspective to discuss sustainable management strategies. 

In southern Sweden, historical documents that relate insect outbreaks over the last 200 
years are available. No studies have been done to assess insect outbreaks through the last 
millennia. Nevertheless, datasets of insect presence/abundance are known for the last millennia 
based on fossil records, which have been used to reconstruct palaeoclimate and past vegetation 
composition and structure changes. Interpretation of insect assemblages from fossil records in 
terms of insect outbreaks is a big challenge to palaeoecology; a number of taphonomic and time 
resolution issues need to be considered. Evidence for past insect outbreaks based on 
palaeoecology has been mainly attempted in North America, which provide to look at the 
historical range of variability of insect outbreaks. 

We propose a Master project that will be based on a literature review and a quantitative 
overview of the relationships between past and modern forest diversity and insect distribution in 
southern Sweden. Vegetation modelling based on fossil pollen will be used to reconstruct forest 
diversity and calculate ratios of host to non-host trees. GIS (Geographic Information Systems) 
and numerical methods will be used to explore the regional insect distribution and the degree to 
which it is coupled with forest diversity, ratios of host to non-host trees, climate variability and 
human land use. Ones of the challenges of this Master project are to examine how palaeoecology 
can contribute to document insect outbreaks and guide decision-making processes in 
conservation practice and adaptation strategies. This work will be a part of the Mistra-SWECIA 
project. 
 
 
For further information please contact: L. Marquer (laurent.marquer@nateko.lu.se) or A.-M. 
Jönsson (anna_maria.jonsson@nateko.lu.se) 


