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Data availability 

The raw microclimate data and code to preprocess these data are available in the study-area-

specific Github repositories (https://github.com/poniitty?tab=repositories). The preprocessed 

data and code used in this study are available in a Github repository 

(https://github.com/poniitty/Boreal-Tundra_Microclimates) and a static version of this 

repository will be deposited and openly published in Zenodo upon acceptance for publishing.  



 

 

Figure S1. Maps of the focus areas.  Canopy cover shows trees and shrubs with canopy height 

> 1 m (except for MAL and AIL canopy height > 0.5 m). Coordinates in parentheses mark the 

center coordinate of the focus area (EPSG:4326). 

 



 

Figure S2. Workflow of the stratified sampling of the logger locations. In step 1 the most 

important environmental layers to be used in the sampling are predetermined (layers may vary 

from study area to area depending on the area characteristics). Step 2 forces the selection to 

overall suitable areas. Steps 3 & 4 ensure that the environmental gradients are sampled 

efficiently and thoroughly. Repeating the steps 3 & 4 provides enough initial samples that the 

spatially comprehensive final sample can be achieved (steps 5 & 6). 



 

Figure S3. Macroclimatic air temperature variations at the focus areas. Daily mean air 

temperatures are derived from the nearest automated weather stations operated by the Finnish 

Meteorological Institute. Gray lines represent the daily mean temperatures of the study period. 

Red lines are smoothed loess lines of the study period temperatures. Black lines represent the 

30-year (1991-2020) daily averages also slightly smoothed with loess.  



 

Figure S4. Example of a corrected air temperature (T4) time series. The data were 

corrected for non-matching time-stamps from a Haxo-8 logger in Pisa (PIS) study area. Blue 

line represents the individual time series of which timestamps were splitted and shifted by 

matching it with the reference time series (gray line; median over all other T4 loggers within 

PIS study area).  



 

Figure S5. Data coverage. The absolute (a) and relative (b) number of functional temperature 

sensors per month per study area after data cleaning. T1=soil temperature, T2=surface 

temperature, T3=near surface temperature, T4=air temperature. The relative number is the 

percentage of functional sensors compared to the maximum number of sensors in each area. 

  



 

Figure S6. Temporal variability in surface and air temperatures over the focus areas.  The 

panels depict the recorded temperature variability at two heights: surface temperature (T2) and 

air temperature (T4) over the study period 2019/11/01–2020/10/31. The shaded areas depict 

the hourly range of variation over the loggers (number of loggers 50-100 per focus area, see 

Table 1 for T4). In the sub-panels, the red lines show the maximum difference between the 

temperatures at each time step (numerical results for T4 are shown in Table 2).  

 



 

Figure S7. The performance of the monthly microclimate temperature models. The 

amount of variation explained by the models is indicated with the r-squared value (R2). Lines 

are slightly smoothed (loess, span = 0.8) to facilitate readability. 

 

  



Table S1. Locations of the automated weather stations (AWS) from which weather station data 

was acquired for the focus areas (2019/11/01–2020/10/31). 

Focus 

area 

AWS ID Latitude Longitud

e 

Elevation  

(m a.s.l.) 

Distance to focus area 

center coordinates (km) 

MAL 

& AIL 

Kilpisjärvi 

kyläkeskus* 

10201

6 

69.0494

8 

20.79115 480 4.4 & 11.1 

VAR Salla Värriötunturi 10201

2 

67.7485

8 

29.61132 360 1.4 

TII Nurmes, Valtimo 10174

3 

63.6673

0 

28.82927 114 25.4 

PIS Rautavaara, Ylä-

Luosta 

10160

3 

63.3780

6 

28.66166 164 24.7 

HYY Juupajoki, 

Hyytiälä 

10131

7 

61.8459

1 

24.28696 154 6.2 

KAR Lohja, Porla 10097

4 

60.2444

6 

24.04951 36 12.8 

*Station relocated after 20.09.2021 

 

 

 

 

  



Table S2. Summary statistics of the environmental variables by each focus area.  

 

  



Table S3. Monthly R2 values of the linear models averaged over focus areas. 

  



Table S4. Variable importance scores of soil temperature (T1) models averaged over study 

areas. Signs of the values are determined by the sign of the corresponding t-statistic value in 

the model and depict the direction of the effect. 

 

 

  



Table S5. Variable importance scores of the near surface temperature (T3) models averaged 

over the focus areas. Signs of the values are determined by the sign of the corresponding t-

statistic value in the model and depict the direction of the effect. 

 

  



Table S6. Variable importance scores of air temperature (T4) models averaged over the focus 

areas. Signs of the values are determined by the sign of the corresponding t-statistic value in 

the model and depict the direction of the effect. 

 

 

 


