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Summary 

Introduction 

Forests are a major component of the biosphere and a stabilizer of natural processes. Their role in the 

processes related to the regulation of the water balance, the composition of the atmosphere, the climate 

and the soil formation process is essential. From a socio-economic point of view, the main function of 

forest ecosystems is the production of wood and its derivatives, as well as the extraction of non-wood 

products. As a result of the increased anthropogenic activities and their impact on the forests, the 

importance of the ecosystem services they provide is increasing such as protection of soils from erosion, 

regulation of water reserves, protection of biodiversity and the reduction of the adverse impacts of climate 

change. In line with the growth of public and political commitment to deal with global warming, an 

increased interest in forests and their role in mitigating climate change is being provoked. Because of the 

dual role that forests, and forest ecosystems play in the global carbon balance, namely serving as both a 

carbon source and sink of emissions, the retention and increase of carbon in the terrestrial carbon pools 

(biomass, dead organic matter, soil, harvested wood) is a key factor in achieving the goals of stabilizing 

atmospheric greenhouse gas (GHG) concentrations. 

 

Aim of the study 

In this regard, the aim of the present study is to assess the provision of ecosystem services by forests in 

the Rila Mountains, related to climate regulation and reduction of greenhouse gas emissions in the 

atmosphere, and to develop a thematic carbon account for natural capital. 

 

Study area 

The object of the present study are the forest ecosystems of Rila mountain. They occupy a significant part 

of its territory – approximately 70% or about 190,000 ha. The forested area is slightly more than 165,000 

ha, incl. dwarf pine, and the unforested area – 25,000 ha. Coniferous forests predominate with a share 

of 75%, of which 11% are dwarf pine stands, while deciduous forests occupy approximately 25% of the 

forested area. The most common coniferous tree species are Scots pine (Pinus sylvestris L.), Norway 

spruce (Picea abies (L) H. Karst.), Dwarf pine (Pinus mugo L.), and from the broadleaved species – Beech 

(Fagus sylvatica L.) and Oak (Quercus spp. L.). Forest ecosystems in Rila develop on a relatively high 

variety of soils from the soil groups Fluvisol, Regosol, Luvisol, Cambisol and Umbrisol (WRB, 2006). The 

soil-forming materials are a product of the physical weathering of various silicate rocks - rohliakov 

eluvium, slope proluvium and colluvium. The distribution of soil types has a distinct altitudinal zonal 

character. 

Methods 

The assessment of regulating ecosystem services and the carbon account for natural capital are based 

on the standards and reporting framework described in the System of Ecological Economic Accounts 

(SEEA) and the System of Ecosystem Accounts (SEEA-EA). 

The assessment of the forest biomass follows the methodology of the IPCC 2006. The source data come 

from the Forest Management Plans. 

The analysis of the carbon stock in forest soils is based on data from SoilGrids tool. The modeled data 

are validated against field observations in the region of Rila Mountains. 



Outcomes  

A methodological approach has been developed for the assessment of carbon (C) stocks and 

sequestration in forest ecosystems based on relational databases. In this way, the information from the 

primary sources is preserved in full while preserving the functionality of the data. 

The indicators for the assessment were selected and specific criteria for stratification were defined such 

as origin of the stands, altitude, tree species, age, and yield class. Thus, the selected criteria reflect the 

diversity of the forests in the Rila Mountains in terms of their structure and productivity, in their entirety 

and in the necessary detail. 

The applicability of the SoilGrids platform has been tested as an accessible source of information for the 

national or regional soil assessments. The result of the testing shows that, at the regional level, the 

information from SoilGrids is applicable to assess the trends in changes of the main soil parameters. 

It was confirmed that mountain forests are complex in composition and structure systems which requires 

stratification of both territory and data. Stratification plays an important role in the analysis and 

assessment of forest ecosystems which develop under diverse climatic conditions, thereby capturing the 

difference in species composition of stands and environmental features. 

It was confirmed that the most productive amongst mountain forest ecosystems are the plantations of 

the mid-mountain subbelt with a dominant presence of fir (Abies alba, Mill.). The average values for mixed 

plantations with the participation of fir can serve as a reference for mixed coniferous-deciduous forests 

in the mountainous areas in our country. 

It was found that the carbon (C) stock in forest ecosystems is an important, informative and data-driven 

indicator applicable to the assessment of regulating climate-related ecosystem services. At the same 

time, carbon sequestration provides information on the actual contribution of the ecosystem in the 

context of assessing the ecosystem service flows. 

Based on the results obtained in the study, it was found that the net change of C in biomass decreases 

with increasing altitude, which is explained on the one hand by the predominance of mature forests, and 

on the other hand by the presence of harsher climatic conditions. 

Based on the field investigation, it is found that at the local level (e.g. sub-division level, sample area, 

etc.) SoilGrids cannot reproduce the data with high accuracy and its application in such cases should be 

done with consideration 

It was proved that mountain-meadow soils are characterized with the highest stock of organic C. However, 

due to the relatively limited territorial scope of mountain-meadow soils mainly in the high parts of the 

mountains, the general assessment of the soil carbon stock at the regional level considers the 

contribution of the brown forest soils as the most significant. 

While summarizng the analyzes carried out, it was found that mountain forest ecosystems in Rila 

Moutains have a high potential for providing climate regulating ecosystem services. For the period 2005-

2015, the net balance of carbon has increased by 1.1 MtC, which equates to nearly $32 million in 

exchange value. Most critical for the formation of a positive net balance in the carbon account is the role 

of the above-ground component, in particular the biomass in the forests of the middle forest vegetation 

belt. 

The current assessment work is a pilot and directly supports interested institutions, providing a developed 

and verified approach for a thematic carbon account from forests at regional level. The proposed 

approach and the derived reference values in the assessment serve as a practical tool with the intention 

of serving for the needs of statistics and forestry practice. 

 


