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Changes of the treeline ecotone were analysed for the Khibiny Mountains, Kola 
Peninsula by the means of aerial photos from 1958 and 1990, high-resolution satellite 
imagery from 2006/2008, and age structure data of birch (Tuliok River valley) and pine 
(Yumechorr mountain). Recorded changes were compared with regional temperature 
and precipitation data (Murmansk meteorological station) since 1936. The temperature 
data show no trend during the last 70 years, while precipitation shows a clear increasing 
trend. The upper-most trees were identified in the multitemporal imagery: air photos 
acquired on 14/08/1958 (2 m spatial resolution) for both sites; QuickBird satellite image 
acquired on 28/06/2006 (0.6-2.4 m spatial resolution) for Tuliok; and WorldView 
satellite image acquired on 29/07/2008 (0.5 m spatial resolution) for Yumechorr. 
Locations of these trees were used as reference points and indicators of treeline change 
over the study period. Age structure of trees and saplings were analysed for temporal 
and species-specific recruitment patterns. Treeline at both sites show consistent but slow 
upward movement of <30 m over the studied 50-year period. Most of the birch 
colonization occurred after the 1960s, with establishment peaks from mid-1980s, and 
the pine colonization was initiated somewhat earlier; after 1950s with peaks in the 
1970s and 1990s. 
There were generally low or no correlation between establishment pattern and monthly, 
seasonal or annual temperature and precipitation variables. However, for pine number of 
individuals established in the respective years significantly correlated with January and 
February precipitation and total winter precipitation (Dec-Feb). Although restricted to a 
local area it can be concluded that the general expectation for an ongoing swift treeline 
advance needs to be adjusted by empirically based response rates; and incorporation of 
non-growing season variables is essential when constructing tundra encroachment 
scenarios. 
 

 
Important notes: 
 
Do NOT write outside the grey boxes. Any text or images outside the boxes will be 
deleted. 
 
Do NOT alter the structure of this form. Simply enter your information into the boxes. 
The form will be automatically processed – if you alter its structure your submission 
will not be processed correctly. 
 
 
 


