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Abstract 
Large areas in north-eastern German lowlands are covered by single-species pine stands. 

More extreme weather conditions with uncertain effects on different tree species can be 

expected for the future. In order to reduce the probability of a sudden decline of these forest 

areas due to the consequences of extreme weather conditions, an overall concept was 

developed that aims to convert these stands into species rich mixed deciduous forests. They 

form a portfolio that can develop into different directions depending on how the environment 

will change. This so called “climate adaptive” forest conversion scenario is compared with a 

“business as usual” forest management scenario that maintains the current distribution of 

tree species. Both forest management scenarios were developed using initial values from 

current forest inventory data, indicators for soil fertility and water, and future climate 

conditions (STARS) of the forest sites on a small spatial scale. 

The purpose of the current study is to quantify the effects of the proposed forest conversion 

on the carbon balance of the considered forests for the simulation period 2011 – 2100 by the 

use of the process oriented simulation model Biome-BGC (version ZALF).  

Biome-BGC was originally developed to simulate single-species forests without management 

(Thornton et al. 2002). The extended version of Biome-BGC used for this investigation allows 

for the simulation of an infinite and variable number of vegetation layers, harvest, forest 

conversion, and fallow. The model distinguishes between shaded and unshaded crown 

fractions and considers competition for light according to the vertical order of vegetation 

layers. Competition is additionally considered for water and nitrogen. 



 
 
 
 
 

 
 

CCRR-2013 
Cl Climate Change and Regional Response 2013 

To stay updated visit us under www.ccrr-2013.de or respond to info@ccrr-2013.de 

The simulation results show that the forest conversion scenario leads to increased stem 

growth and carbon stocks compared to the business as usual scenario. The carbon stock 

increase is mainly caused by the fractions stem and soil carbon. The net biome production 

as an indicator for long term carbon balance is lower for the forest conversion scenario than 

for the business as usual scenario in the first half of the century but  higher in the second 

half.  

In conclusion, the conversion of single-species pine forest stands to species-rich mixed 

deciduous forests in north-eastern German lowlands increases the net carbon dioxide uptake 

from the atmosphere and hence helps to mitigate global warming.  

 

 


