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Introduction 

Some climatic changes in the northern hemisphere and particularly in Europe are evident in the last three decades. The most pronounced expression of 

such trends is an earlier and a longer growing season. However, anomalies in the timing of the thermal growing season in Fennoscandia have been ob-

served only recently.  

Region and Methods 

Murmansk Region (66-70° N) is situated in the 

Atlantic-Arctic climatic zone of the temperate 

belt, and climatically the region is very hetero-

geneous (Fig. 1). Two latitudinal vegetation 

zones can be distinguished: tundra and taiga. 

 

Gridded data of daily mean air temperatures 

from the E-OBS dataset (version 9.0) at 0.25 ° 

resolution were used for this analysis. The tra-

ditional biogeographic provinces of Murmansk 

Region are used to differentiate climatic influ-

ences regionally (Fig. 2). The orographic re-

gions from the provinces Lim and Lt which 

correspond to the highest mountains of the 

whole Murmansk Region were treated in this 

study as a separate unit Lapponia tulomensis/

Lapponia Imandrae montes (Lt/Lim-mts). 

Results 

The average annual temperature in Murmansk Region has been -0.32 °C in the reference period 

1981-2010 with extreme years of -3.3 °C and 1.4 °C (Fig. 3). The actual length of the growing sea-

son reached 120 days on average, onset on 30 May and ending on 27 September (Fig. 4). Since 

2000 there has been a tendency to earlier onset and mainly to later end of the growing season (Fig. 

5). Shifts in the timing of the growing season and its mean prolongation by 18.5 days/62a are 

demonstrated for Murmansk Region (1951-2012). In this period the onset of the growing season 

advanced by 7.1 days/62a while the end was extended by 11.4 days/62a. The actual shifts in the 

timing of the growing season were more pronounced in colder (oceanic north-eastern & central 

mountainous) parts (Fig. 6). 

Conclusions 

The delay in the end of the growing season is similar to 

the entire Fennoscandian pattern but it has not been de-

tected in the rest of Europe. Recent climatic trends 

could influence the retreat of the tundra zone and 

changes in the forest line (Fig. 7). Losses of tundra bio-

diversity and enrichment of the northern taiga by 

southern species could be expected from present cli-

matic trends.  

Fig. 2. The land cover units (mostly biogeographic provinces) of Mur-

mansk Region with  a new distinguished Mts unit Lapponia tulomensis / 

Lapponia Imandrae montes (Lt/Lim-mts) along with cell centers of grids 

at 0.25° resolution. The numbers summarizes all grid cells per province. 

Fig. 1. Map of vegetation from Murmansk Region and outlined borders of 

Fennoscandia in Europe  

Fig. 4. Onset (B5), end (E5) and length (L5) of the thermal growing season in Murmansk Region and biogeographic provinces (and other land 

cover units), 1981-2010; DOY: day of the year.  

Fig. 6. Long-term trends in the onset (B5), end (E5) and length (L5) of the thermal growing season in Murmansk Region and biogeographic 

provinces (and other land cover units), 1951-2012 

Fig. 5. Anomalies in the beginning (B5), end (E5) and length (L5) of the thermal growing season with linear trends in Murmansk  

Region 1951-2012 to the mean of the whole period 

Fig. 7. Length of the thermal growing season in Murmansk Region together with 

vegetation zones 
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Fig. 3. Annual mean air temperature (T) in Murmansk Region, 1981-2010 


