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Abstract. The study analyses the above-ground phytomass of small-
leaved Linden plantations (Tilia cordata) using GIS and remote sensing 

data. As these data are crucial for forecasting the dynamics of stand 
development in the future, they are also essential for evaluating the above-
ground phytomass of tree plantations. As such, the analysis of these data is 
currently of great interest to the academic community. Research was 
carried out on plantations in which small-leaved Linden trees dominated. 
In order to evaluate the above-ground phytomass, the authors analysed the 
method of establishing test areas, as well as processed Landsat-5 and 

Landsat-8 images from different time periods. The authors used images of 
1991 and 2020 to calculate the vegetation index values (NDVI). The 

research outcomes revealed a close correlation with the above-ground 
phytomass data obtained by the onsite surveying method (the coefficient of 
determination was equal to 0.68). In order to determine the above-ground 
phytomass of forest plantations based on the NDVI index, an exponential 
equation was calculated using the fundamentals of statistical processing. 

Thematic maps of above-ground phytomass obtained for 1991 and 2020 
made it possible to analyse changes in the condition of tree and shrub 
vegetation over a nearly 30-year period. They also helped the authors 

identify areas in which the above-ground phytomass had significantly 
declined. 

1 Introduction 
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2 Materials and methods 

the Russian Federation. The study region is situated between 54°46' 54°49' north latitude 
and 55°43' 55°49' east longitude, on the site of the Dmitrievsky d
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3 Results and Discussion 

Age of 

stand, years 
Composition* 

Number of 

trees, trees/ha 

Stand 

density 

Stock, 

m3/ha 

Phytomass (tons/ha) 

onsite Satellite imagery 

57 

85 

9L1B+OK+EM 

10L+OK 

910 

749 

0.8 

0.7 

313 

388 

152.8 

187.5 

96.1 

74.4 

47 

75 

8L1В1OK 

10L+EM 

1335 

780 

1.0 

1.0 

313 

388 

162.5 

174.6 

144.6 

159.0 

65 

97 

9L1OK+EM 

9L1MP+EM 

539 

830 

0.8 

0.8 

322 

326 

164.0 

175.0 

78.5 

60.3 

64 

96 

7L2B1OK+EM 

7L2B1EM 

472 

456 

0.5 

0.5 

223 

279 

136.0 

177.6 

130.6 

163.2 

75 

100 

10L 

9L1BI+OK+EM+MP 

686 

625 

1.0 

1.0 

363 

426 

319.0 

334.8 

216.4 

266.2 

– – – – –
 

  
а) 1991  
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Value of above-

ground phytomass, 

tons/ha 

Number of pixels, 

items 
Area, ha 

Dynamics of above-ground  

phytomass (2020 compared to 1991) 

In 1991 In 2020 In 1991 In 2020 Tons/ha % 

0-50 1560 2065 140.4 185.85 +45.45 +32.37 

51-100 5000 7323 450 659.07 +209.07 +46.46 

101-150 3294 1550 296.46 139.5 -156.96 -52.94 

151-200 871 153 78.39 13.77 -64.62 -82.43 

201-250 296 3 26.64 0.27 -26.37 -98.99 

251-300 56 0 5.04 0 -5.04 -100.00 

300-350 14 0 1.26 0 -1.26 -100.00 

350-400 3 0 0.27 0 -0.27 -100.00 

 11094 11094 998.46 998.46   
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4 Conclusion 
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