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ɊЕɎЕɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱦɟɩɨɧɢɪɨɜɚɧɢɟ 
ɭɝɥɟɪɨɞɚ ɩɨɱɜɚɦɢ ɝɨɪɨɞɫɤɢɯ ɝɚɡɨɧɨɜ» ɫɨɞɟɪɠɢɬ 78 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 134 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ, 22 ɪɢɫɭɧɤɨɜ ɢ 8 
ɬɚɛɥɢɰ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɍȽɅȿɄɂɋɅɕɃ ȽȺɁ, ɈɊȽȺɇɂɑȿɋɄɂɃ ɍȽɅȿɊɈȾ, 
ȺɁɈɌ, ɗɆɂɋɋɂə ɍȽɅȿɄɂɋɅɈȽɈ ȽȺɁȺ, ɍɊȻȺɇɂɁȺɐɂə, ȽɈɊɈȾɋɄɂȿ 
ɉɈɑȼɕ, ȽɈɊɈȾɋɄɂȿ ȽȺɁɈɇɕ, ɍɊȻȺɇɈɁȿɆɕ, ɄɍɅɖɌɍɊɈɁȿɆɕ, 
ɂɁɆȿɇȿɇɂȿ ɄɅɂɆȺɌȺ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɝɨɪɨɞɫɤɢɯ ɝɚɡɨɧɨɜ 
ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɢ ɫɟɥɢɬɟɛɧɨɣ ɡɨɧɵ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɜɵɹɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ 
ɞɢɧɚɦɢɤɢ ɷɦɢɫɫɢɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɡɚɩɚɫɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɜ 
ɭɪɛɚɧɨɡɟɦɚɯ ɢ ɤɭɥɶɬɭɪɨɡɟɦɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɫ ɭɱɟɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɡɨɧɢɪɨɜɚɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ: 
1. ɉɨɱɜɵ ɝɨɪɨɞɫɤɢɯ ɝɚɡɨɧɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɫɭɩɟɫɱɚɧɵɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ. ɉɥɨɬɧɨɫɬɶ ɫɥɨɠɟɧɢɹ 
ɭɪɛɚɧɨɡɟɦɨɜ ɢ ɤɭɥɶɬɭɪɨɡɟɦɨɜ ɜɚɪɶɢɪɭɟɬ ɨɬ ɪɵɯɥɨɣ ɞɨ ɭɩɥɨɬɧɟɧɧɨɣ (ɨɬ 0,9 ɞɨ 
1,4 ɝ/ɫɦ³). Ɋɟɚɤɰɢɹ ɩɨɱɜɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɥɚɛɨɳɟɥɨɱɧɚɹ, ɡɧɚɱɟɧɢɹ ɧɚɯɨɞɹɬɫɹ 
ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 6,91 ɞɨ 7,87. ɋɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɢɡɦɟɧɹɟɬɫɹ 
ɨɬ 1,34 ɞɨ 5,7%, ɝɭɦɭɫ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɭɦɚɬɧɨ-ɮɭɥɶɜɚɬɧɨɝɨ ɬɢɩɚ, 
ɋɨɨɬɧɨɲɟɧɢɟ ɋ:N ɜɚɪɶɢɪɭɟɬ ɨɬ 4,18 ɞɨ 13,6. 

2. ȼ ɪɟɡɭɥɶɬɚɬɟ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɫɧɨɜɵɯ ɥɟɫɨɜ ɜ 
ɝɚɡɨɧɧɵɟ ɷɤɨɫɢɫɬɟɦɵ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɡɚɦɟɧɨɣ ɬɪɚɜɹɧɢɫɬɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜ ɬɟɱɟɧɢɢ 30 ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɪɟɚɤɰɢɹ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ 
ɢɡɦɟɧɢɥɚɫɶ ɨɬ ɫɥɚɛɨɤɢɫɥɨɣ 6-7 ɞɨ ɫɥɚɛɨɳɟɥɨɱɧɨɣ 7-8. ɉɪɢ ɷɬɨɦ ɡɚɩɚɫɵ 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɭɦɟɧɶɲɢɥɫɹ ɞɨ 2,97±0,3 ɤɝ/ɦ² ɢ ɩɨɤɚɡɚɬɟɥɢ 
ɩɨɱɜɟɧɧɨɝɨ ɞɵɯɚɧɢɹ 0,76±0,05 ɤɝ ɋ/ɦ² ɝɨɞ. 

3. Ɂɚɩɚɫ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɯɚɪɚɤɬɟɪɟɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶɸ ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɝɚɡɨɧɚ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɩɪɨɢɫɯɨɠɞɟɧɢɟɦ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɩɨɱɜ ɢ ɧɢɡɤɨɣ 
ɝɨɦɨɝɟɧɢɡɚɰɢɟɣ ɧɚɫɵɩɧɨɝɨ ɩɨɱɜɨɝɪɭɧɬɚ. Ʉɭɥɶɬɭɪɨɡɟɦɵ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɡɨɧɵ 
ɫɨɞɟɪɠɚɬ ɧɚ 30% ɛɨɥɶɲɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ, ɱɟɦ ɭɪɛɚɧɨɡɟɦɵ 
ɫɟɥɢɬɟɛɧɨɣ – 4,12±1,3 ɤɝ/ɦ² ɢ 5,5±1,5 ɤɝ/ɦ² ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɱɜɵ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɪɨɞɚ ɜɫɥɟɞɫɬɜɢɟ ɡɚɦɟɞɥɟɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɩɨɱɜɟ ɢ ɫɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ. 

4. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɝɚɡɨɧɧɵɟ ɩɨɱɜɵ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɡɨɧɵ ɷɦɢɬɢɪɭɸɬ 
ɭɝɥɟɪɨɞ ɚɤɬɢɜɧɟɟ – 1,8±0,7 ɋ ɤɝ/ɦ² ɝɨɞ, ɱɟɦ ɫɟɥɢɬɟɛɧɨɣ – 0,8±0,28 ɋ ɤɝ/ɦ² ɝɨɞ. 
ȼɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɫ ɦɨɦɟɧɬɚ ɨɛɧɨɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɝɚɡɨɧɟ, ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɱɜɟɧɧɨɝɨ ɞɵɯɚɧɢɹ. ȼɟɪɨɹɬɧɨ, 
ɭɪɛɚɧɨɡɟɦɵ, ɤɭɥɶɬɭɪɨɡɟɦɵ ɢ ɤɨɧɫɬɪɭɤɬɨɡɟɦɵ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɦɟɧɟɟ 10 ɥɟɬ 



ɧɚɡɚɞ, ɷɦɢɬɢɪɭɸɬ ɭɝɥɟɪɨɞ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɪɢɞɭɬ ɜ ɪɚɜɧɨɜɟɫɧɨɟ 
ɫɨɫɬɨɹɧɢɟ (ɱɟɪɟɡ 15-40 ɥɟɬ), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɬɟɤɭɳɢɦ ɫɬɟɩɧɵɦ ɢ 
ɥɟɫɨɫɬɟɩɧɵɦ ɥɚɧɞɲɚɮɬɧɨ–ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ Ʉɪɚɫɧɨɹɪɫɤɨɣ 
ɥɟɫɨɫɬɟɩɧɨɣ ɤɨɬɥɨɜɢɧɵ. 

5.  ɋɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɜ ɩɨɱɜɟ ɢ ɩɨɱɜɟɧɧɨɟ ɞɵɯɚɧɢɟ 
ɩɨɤɚɡɚɥɢ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɡɨɧɢɪɨɜɚɧɢɹ. 
Ʉɭɥɶɬɭɪɨɡɟɦɵ ɜ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɡɨɧɟ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɦɟɧɚ ɜɟɪɯɧɟɝɨ 
ɩɨɱɜɟɧɧɨɝɨ ɫɥɨɹ ɢ ɜɧɟɫɟɧɢɟ ɭɞɨɛɪɟɧɢɣ, ɹɜɥɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɢɫɬɨɱɧɢɤɨɦ ɭɝɥɟɪɨɞɚ.    

 
ABSTRACT 

 
The master thesis “Carbon sequestration by urban turfgrass areas” contains 

78 pages, 134 references, 22 figures and 8 tables. 
Key words: CARBON DIOXIDE, ORGANIC CARBON, NITROGEN, 

CO2 EMISSION, URBANIZATION, URBAN SOILS, URBAN LAWNs, 
TURFGRASS, CLIMATE CHANGE.  

The object of the research is the urban soils of residential and recreation 
zones in Krasnoyarsk. 

The aim of the research is to identify patterns of spatial and temporal 
dynamics of carbon dioxide emissions and organic carbon content of urban soils of 
residential and recreation zones in Krasnoyarsk. 

The outputs of the research are: 
1. The urban soils have high sand (78-95%) content and have a wide bulk 

density range (from 0.9 to 1.4 g/cm³). Soil pH values vary from 6.9 to 7.8 and 
estimate as slightly alkaline. Soil organic carbon is in the range of values 1.34–
5.7%, humus has predominantly humate-fulvate type, the C: N ratio varies from 
4.18 to 13.6. 

2. The land use change from pine forest to lawns has affected soil pH. 
During the last 30 years of the conversion, soil pH has altered from 6–7 to 7–8 
units. Soil organic carbon content has decreased to 2.97±0.3 kg/m² with annual soil 
carbon emission 0,76±0,05 kg C/m² yr. 

3. Soil organic carbon content alters spatially even for one particular 
turfgrass that occurs because of the replacement of the soil surface layer. Urban 
soils in the residential area content 30% more SOC, than in the recreation area – 
4.12 ± 1.3 kg / m² and 5.5 ± 1.5 kg / m², respectively. The urban soils located in the 
city center have a higher level of anthropogenic impact and have higher values of 
organic carbon content due to the slowing down of biochemical processes in the 
soil and a decrease in the intensity of mineralization. 

4. The time passed since the update of the soil is a determining factor in the 
intensity of soil respiration. Probably, urban soils formed less than 10 years ago, 
emit carbon until they get into equilibrium (in 15-40 years), which corresponds to 
the steppe and forest-steppe climatic zone of the Krasnoyarsk. 



5. Soil organic carbon content and soil respiration had shown a dependence 
on location in the residential or recreation areas. Urban turfgrasses where soils 
surface layer replacement and fertilization had taken a place are carbon source. 



 


