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 “Climate change and forestry in northern Europe”  
The observed increase of atmospheric greenhouse gas (GHG) concentration is mainly due to 
emissions from fossil-fuel combustion, land-use changes, and industrial processes, and has led 
to an increased mean surface temperature during the 20th century. The temperature increase is 
expected to continue during this century, and be more pronounced at higher latitudes. 
Increased temperature is the most reliable projection but it varies from 1.6 to 5.8 ºC 
depending on emission scenario. Other climate variables, such as annual precipitation and 
frequency of extreme weather events, are predicted also to increase in Sweden. Changed 
climate conditions likely imply improved growing conditions. There is evidence, however, 
that climate change may increase the risk of damage to forests from storms, and pests and 
pathogens. These new conditions, both opportunities and potential threats and their effects on 
economy, need to be evaluated, in the context of climate change, for the current dominant 
silvicultural practice as well as for alternative ways of managing the forest. A new set of 
climate scenarios has recently been developed and these new scenarios are projections of 
radiative forcing instead of emissions (Representative Concentration Pathways), i.e. where 
different mitigation strategies can be included. The projections will be used for climate 
modelling, on global and regional scale, and will likely differ from earlier projections of 
climate change. The new results from the regional climate modelling must therefore be 
evaluated for northern Europe and their effects on growth and potential risks must be 
analysed.  

We will likely face similar opportunities and threats in northern Europe, where actions and 
adaptation measures could be similar for Scandinavia and Baltic countries. In our region most 
of the countries are forest rich with low population density, which imply possibilities to use 
the forest for bio-energy purposes and export to other countries. Another focus of the 
workshop is also the role of the forest in northern Europe to mitigate climate change, 
implications on economy, governance and different drivers and barriers to adapt forestry and 
society to a future climate.  

This workshop will be organized by Future Forests (SLU), EFINORD and Metla and our 
intention is also to collaborate and coordinate the research activities in northern Europe, 
concerning climate change and impacts on forestry. 



“Climate change and forestry in northern Europe” 

Workshop in Uppsala 11th – 12th of November, 2013 

 

An approach to estimate the productivity of various species on sites in 
Sweden by choosing individual climate and productivity values and 

the MIAMI-model with modifications 
 

Johann Trischler1, Dick Sandberg2, Thomas Thörnqvist 3 

1 PhD student, Linnaeus University, SE-351 95 VÄXJÖ, Sweden 
2 Professor of Forest Products, Linnaeus University and Professor of Wood Technology at Luleå 

University of Technology, SE-931 87 SKELLEFTEÅ, Sweden 
3 Professor of Forest Products at Linnaeus University, SE-351 95 VÄXJÖ, Sweden 

 

Corresponding author: johann.trischler@lnu.se 

Abstract 

The literature contains a large variety of bioclimate, climate, biometric models for estimating 
the production of different species or stands under specific conditions for a defined site, or 
general models giving a worldwide overview of a single species. Depending on the model 
used, the amount of input-data varies considerable and is often related to a large investment in 
time and money.  

The purpose of this study was to create a model to estimate the productivity of various species 
of interest for biomass production using only easy available input data defining the site 
conditions. Further, if the site-specific input-data is the same for all species, the model allows 
a comparison of different species on a single site. For this approach, the MIAMI-model of 
Lieth et al. was used as basic model with some modifications.  

This modified model differs from recently developed models regarding the combination of 
species-unspecific site data and the species-specific productivity data. As the site data change 
with geographical location, easy handling data are profitable. The species-specific data 
require more extensive investigation, but once established as a database they can be used for 
all sites without changes. Mean annual temperature and mean annual precipitation were 
chosen as site-defining data and the mean annual temperature of the native distribution area of 
each species in combination with the highest biomass production found in the literature were 
chosen as the species-specific data. This combination makes this model very efficient to 
estimate the productivity of various species on different sites once the database is established.  

This first version of the model is restricted to sites in Sweden where changes in soil and 
groundwater level are relatively small. Vegetation is then mainly controlled by energy input 
expressed for example as temperature or irradiation. As the maximum biomass production is 
estimated, lower nutrient and water supplies in the soil lead primary to a decrease in biomass 
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production, but this negative impact can be influenced by culture and treatment such as 
fertilising which is common in conventional agriculture. When extended to other regions with 
a more Mediterranean climate, for example, the impact of soil, water-storage and distribution 
of precipitation has to be evaluated first and if necessary included in the model formulation.  

A validation of this model with data from the literature on the one hand and data estimated by 
another model on the other hand showed that it seems to be possible to use the model for 
purposed suggested here. 

Keywords: Biomass production, MIAMI-model, MAT, MAP, Norway spruce, Paulownia, 
Miscanthus, Reed canary grass 
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Program 11th of November: 
 
Lunch 12.00 at Eklunds Hof restaurant 
 
Session 1 13.00-15-00: Climate change the new scenarios and impacts 
on forest production 
 
13.00-13.10: Welcome (Johan Bergh) 
 
13.10-13.20: EFINORD (Mika Mustonen)  
 
13.20-14.00: New climate scenarios – from global to local  
Lars Bärring (SMHI, Sweden) 
 
13.40-14.00: Interpreting the scenarios:  What do climate change projections 
mean for Northern forests? 
Joanne Fitzgerald, Marcus Lindner. (European Forest Institute, Finland) 
 
14.00-14.20: Response of boreal forests to increased temperature and CO2 
concentration simulating different climate change scenarios 
Tapio Linkosalo (Metla, Finland) 
 
14.20-14.40: An approach to estimate the productivity of various species on 
sites in Sweden by choosing individual climate and productivity values and the 
MIAMI-model with modifications 
Johann Trischler (Linnæus University, Sweden), Dick Sandberg (Luleå University 
of Technology and Linnæus University, Sweden), Thomas Thörnqvist (Linnæus 
University, Sweden) 
 
Coffee break 14.40-15.10 
 
15.10-15.30: Impact of climatic changes on productivity of hybrid aspen 
plantations. 
Oskars Krisans (Latvia University of Agriculture, Latvian State Forest 
Research Institute Silava, Latvia) 
 
15.30-15.50: Effect of climatic factors on annual height increment of Scots 
pine in Latvia. 
Roberts Matisons (Latvian State Forest Research Institute Silava, Latvia) 
 
 
 
 
 



 
 
 
 
 
15.50-16.10: Long-term growth trends and thinning efficiency in Karelian Mid-
Taiga forests 
Sergei M. Sinkevich (Forest Research Institute of Karelian Research Centre of 
Russian Academy of Science, Russia 
 
16.10-16.30: Growth of European beech (Fagus Sylvatica L.) under changing 
climatic conditions outside north-eastern natural distribution range  
Vitas Marozas, Algirdas Augustaitis (Aleksandras Stulginskis University, 
Akademia, Lithuania) 
 
16.30-16.40 Ten minutes break with sandwiches and refreshments 
 
Session 2 16.40-19.40: Impacts and adaptation of silviculture 
 
16.40-17.00: European Forestry Dynamics Model EFDM – a platform for modelling 
climate change impacts? 
Tuula Packalen, Seija Sirkiä and Ola Sallnäs (Metla, Finland and SLU, Sweden) 
 
17.00-17.20: Ecosystem model-based assessment of adaptation alternatives for 
forestry under global change (Ben Smith) 
 
17.20-17.40: Climate impacts of forest management – scenario analysis 
Jari Hynynen (Metla, Finland) 
 
17.40-18.00: Adaptation of forest management as an effect of climate change 
and increased risk 
Ulf Johansson and Urban Nilsson (SLU, Sweden) 
 
18.00-18.20: Including root rot, bark beetle and storm damage risks in forest 
management simulations in Norway spruce dominated forests 
Juha Honkaniemi (Metla, Finland) 
 
18.20-18.40: Breeding and choice of reforestation material in a changing 
climate 
Bengt Andersson Gull, Mats Berlin, Johan Sonesson (Skogforsk, Sweden) 
 
18.40-19.00: Adapting production forests to climate change and the 
implications for biodiversity 
Adam Felton (SLU, Sweden) 
 
19.00-19.20: Problematizing adaptation within the juridical-political system: 
complex multi-level implementation issues in the case of forestry  
E. C. H. Keskitalo and M. Pettersson (Umeå Universitet, Luleå Universitet, 
Sweden) 
 
Dinner 20.00 at Eklunds Hof restaurant 
 
 
 



 
 
 
 
Program 12th of November: 
 
Breakfast 
 
Session 3 08.00-10.00: Climate change and increased risks 
 
08.00-08.20: Insect outbreaks and climate change 
Maartje Klapwijk (SLU, Sweden) 
 
08.20-08.40: Forest pathogens in a future climate –using modeling and 
latitudinal gradients to study potential changes in geographical distribution 
Johanna Boberg (SLU, Sweden) 
 
08.40-09.00: Snow damages of coniferous trees in hemiboreal forests in context 
of climatic changes: case study in Latvia. 
Aris Jansons (Latvian State Forest Research Institute Silava, Latvia) 
 
09.00-09.20: Forest sustainability under the integrated effect of air 
pollutants and meteorological parameters 
Algirdas Augustaitis (Faculty of forest sciences and ecology, Aleksandras 
Stulginskis University, Lithuania) 
 
09.20-09.40: Increasing air humidity - a climate change factor in Northern 
latitudes - alters wood chemistry of silver birch and hybrid aspen 
Arvo Tullus, Priit Kupper, Arne Sellin, Reimo Lutter, Linnar Pärn, Hardi 
Tullus, Krista Lõhmus, Anu Sõber (University of Tartu, Estonian University of 
Life Sciences, Estonia 
 
09.40-10.00: Impacts of changing soil frost condition on Norway spruce 
Tapani Repo (Finnish Forest Research Institute, Joensuu, PO Box 68, FI-80101 
Joensuu, Finland) 
 
Coffee 10.00-10.30 
 
Session 4 10.30-14.30: Climate change mitigation, silviculture for 
bio-energy production 
 
10.30-10.50: Increasing carbon sequestration in private Forests 
Peichen Gong (SLU, Sweden) 
 
10.50-11.10: Carbon pools and fluxes in two peatland forest sites after 
girdling and nutrient application 
Markus Hartman (Metla, Finland) 
 
11.10-11.30: Soil CO2 flux and growth in a boreal forest after 15 years of 
soil-warming 
Monika Strömgren (SLU, Sweden) 
 
Lunch 11.30-12.30 



 
 
 
 
 
12.30-12.50: The impact of roundwood and fuelwood removals and climate change 
on the carbon balance of Finnish forests 
R. Sievänen, O. Salminen and A.M.I. Kallio (Metla, Finland) 
 
12.50-13.10: Climate Mitigation of Woody Biomass Systems 
Sylvia Haus and Leif Gustavsson (Linnaeus University, Sweden) 
 
13.30-13.50: Forest management systems for increased harvest of small trees 
for energy purposes. 
Johan Sonesson (Skogforsk, Sweden) 
 
13.50-14.10: ENERWOODS – a joint Nordic project to promote a sustainable 
development of our societies by wood based energy systems 
Lars Rytter (Skogsforsk, Sweden) 
 
14.10-14.30: Forests, International Climate Policy and the 2050 Low Carbon 
Roadmap  
David Ellison, Hans Petersson and Mattias Lundblad (SLU, Sweden) 
 
Coffee break 14.30-15.00 
 
Closing the workshop 15.00-16.30: 
 
Discussion on future collaboration, summary and concluding remarks 
 
 
 


	An approach to estimate the productivity of various species on sites in Sweden by choosing individual climate and productivity values and the MIAMI-model with modifications

