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Abstract: The current study was performed under a project ‘Development of a Method-
ology on calculation of emissions/removals of greenhouse gases from LULUCF’ (2009-2010),  
funded by the Executive Environment Agency of Bulgaria as a support for the preparation of 
National Inventory Report of Bulgaria for greenhouse gas emissions (GGE). For estimating 
GGE and removals two methodological tiers were applied. Tier 1 approach employed the 
basic method and default emission factors provided in Intergovernmental Panel on Climate 
Change Good Practice Guidance for Land Use, Land Use Changes and Forestry. For Tier 
2 country specific data were used. The results showed that the annual net uptake of СО2 
from forests over the period 1988-2008 varied between 13 054.69 Gg CO2 and 14 996.05 Gg 
CO2, the average being 14 120.50 Gg CO2. The contribution of subcategory ‘Forest Land 
Remaining Forest Land’ was 10 times bigger compared to subcategory ‘Lands Converted 
to Forests’. The land use changed from cropland (annual and perennial) and grassland to 
forest represented between 75%-90% of the total area converted to forests. Most of the 
conversions (50-60%) resulted from cropland due to ceasing of cropland management and 
following natural reforestation. 

The contents of organic carbon in soils over the last 20 years in terms of types of 
forests, manner of their management and implemented sylvicultural practices was assumed as 
being stable, i.e. when assessing the emissions/removals of organic carbon in mineral soils of 
subcategory ‘Forest Land remaining Forest Land’ the annual change in the stock was taken 
as ‘zero’, according to Tier 1 of the applied Good Practice Guidance. In case of conversion 
of other land uses to forest land a mean reference value of 57.3 t C/ha  was calculated for 
30 cm mineral soils, including OF+OH litter layers. For subcategory ‘Lands converted to 
forests’ the calculated soil organic carbon stocks in the year of  conversion were 63.2 t C/
ha for annual cropland soils, 53.0 t C/ha  for perennial cropland soils and 80.9 t C/ha  for  
grassland soils. 

The forest areas destroyed by fires in the assessment period ranged between 223 ha 
and 57 915 ha per year. Comparatively higher values of the related emissions of CO2, CH4 
and N2O were obtained in the years:  2000 – 1965.7 Gg CO2 equivalent, 2007 – 1474.2 Gg 
CO2 equivalent and 2001– 684.7 Gg CO2 equivalent. The emissions from uncontrolled fires 
ranged between 0.05% (1989) and 14.1% (2000) compared to the removal values for the total 
forest land.

Key words: greenhouse gases, emissions /removals, forest, carbon stock, land use, 
biomass, soil 
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INTRODUCTION

The United Nations Framework Convention on Climate Change 
(UNFCCC) sets the overall framework for intergovernmental efforts to tackle 
the challenge posed by climate change.  It recognizes that the climate system 
is a shared resource whose stability can be affected by industrial and other 
emissions of carbon dioxide and other greenhouse gases (http://unfccc.int/
essential_background/convention). An addition to the treaty, Kyoto Protocol, 
was approved, which has more powerful and legally binding measures. 

The leading international body for the assessment of climate change is 
the Intergovernmental Panel on Climate Change (IPCC). This scientific body 
was established by United Nations Environment Programme (UNEP) and 
World Meteorological Organization (WMO) and its mission is to provide 
the world with a clear scientific view on the current state of knowledge 
in climate change and its potential environmental and socio-economic 
impacts. The Intergovernmental Panel on Climate Change in response to 
the invitation by United Nations Framework Convention on Climate Change 
(UNFCCC) developed Good Practice Guidance for Land Use, Land Use 
Changes and Forestry (IPCC GPG for LULUCF, 2003). This guidance 
provides supplementary methods for estimating, measuring, monitoring and 
reporting on carbon stock changes and greenhouse gas emissions from land 
use, land use changes and forestry (LULUCF) activities under Article 3, 
paragraphs 3 and 4, and Articles 6 and 12 of Kyoto Protocol.

The GPG-LULUCF assists countries in producing inventories for the 
land use, land-use change and forestry sector.

Forests play a leading role in carbon removal among terrestrial 
ecosystems. Currently, National forest inventories indicate that EU forest 
increment is higher than fellings. On this basis, EU forests accumulate 
carbon and therefore ‘forest land’ currently acts as a net carbon sink (Ciais 
et al., 2008). It removes 0.5 Gt of CO2/yr, compared to EU-27 industrial 
greenhouse gas (GHG) emissions of 5 Gt CO2 equivalent/yr (Green Paper 
On Forest Protection and Information in the EU: Preparing forests for 
climate change, 2010). 

The objectives of current study were to calculate the emissions/
removals of greenhouse gases from Bulgarian forests applying IPCC GPG 
methodology (2003) and follow the trends in a 20-year period (1988-2008).

METHODS AND MATERIALS

The current study was performed under a project ‘Development of 
a Methodology on calculation of emissions/removals of greenhouse gases 
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from LULUCF’ (Doncheva et al., 2009-2010),  funded by the Executive 
Environment Agency of Bulgaria for support of the preparation of National 
Inventory Report of Bulgaria for GGE (NIR, 2010).

The current study was performed in compliance with IPCC GPG for 
LULUCF (2003). Two land use subcategories were assessed – ‘Forest Land 
remaining Forest Land’ and ‘Lands converted to Forests’. 

For estimating GGE and removals two methodological tiers were 
applied. Tier 1 approach employed the basic method and the default emission 
factors provided in IPCC GPG for LULUCF (2003). For Tier 2 country 
specific data for basic wood density; expansion factor for conversion of stem 
wood plus branches into a total aboveground tree biomass, and reference 
carbon soil stock were calculated.

The fundamental basis for IPCC GPG for LULUCF (2003) methodology 
rests upon two linked themes: 1) flux of CO2 to or from the atmosphere is 
assumed to be equal to changes in carbon stocks in existing biomass and 
soils, and 2) changes in carbon stocks can be estimated by establishing rates 
of change in land use and the practice used to bring about the change (e.g. 
burning, clear-cutting, selective cut, etc.).

The changes in carbon stock in tree living biomass, dead organic 
matter and soil organic matter were assessed. 

For the subcategory ‘Forest Land remaining Forest Land’ the annual 
emissions or removals were calculated using the following equation (IPCC 
GPG for LULUCF, 2003):

ΔCFF = (ΔCFFLB + ΔCFFDOM + ΔCFFSoils)
where:
ΔCFF – annual change in carbon stocks from forest land remaining 

forest land, tonnes C yr-1,
ΔCFFLB – annual change in carbon stocks in living biomass (includes 

above- and belowground biomass) in forest land remaining forest land; 
tonnes C yr-1;

ΔCFFDOM – annual change in carbon stocks in dead organic matter 
(includes dead wood and litter) in forest land remaining forest land; tonnes 
C yr-1;

ΔCFFSoils – annual change in carbon stocks in soils in forest land 
remaining forest land; tonnes C yr-1.

To calculate the changes in carbon stock of living biomass, the stock 
change method of IPCC GPG for LULUCF (2003) was applied. The choice 
of the method was based on the availability of data reported by Executive 
Forestry Agency of Bulgaria. The stock change method requires biomass 
carbon stock inventories for a given forest area at two points in time. 
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Biomass change is the difference between biomass at time t2 and time t1, 
divided by the number of years between the inventories:

ΔCFFLB = (C t2 – C t1) / (t2 – t1)

where:

ΔC FFLB – annual change in carbon stocks in living biomass (includes 
above- and belowground biomass) in forest land remaining forest land, 
tonnes C yr-1;

C t2 = total carbon in biomass calculated at time t2, tonnes C;
C t1 = total carbon in biomass calculated at time t1, tonnes C.

Concerning deadwood, due to the lack of country specific data it was 
assumed that the deadwood stock was equal to the percentage magnitude for 
dead wood (5% ) that is frequently reported for managed forests in Europe 
(IPCC GPG, 2003). 

Concerning soils for subcategory ‘Forest Land remaining Forest Land’ 
it was assumed that the average stocks of organic carbon was stable in terms 
of forest types, manner of their management and implemented sylvicultural 
practices as there was no official information on the changes that took 
place over the last 20 years. This approach followed Tier 1 (IPCC GPG for 
LULUCF, 2003).

For the subcategory ‘Lands converted to Forests’ annual CO2 emissions 
or removals were calculated using the following equation (IPCC GPG for 
LULUCF, 2003):

ΔC LF = ΔCLFLB + ΔCLFDOM + ΔCLFSoils

where:

ΔC LF – annual change in carbon stocks in land converted to forest 
land, tonnes C yr-1;

ΔCLFLB – annual change in carbon stocks in living biomass (includes 
above- and belowground biomass) in land converted to forest land;  
tonnes C yr-1;

ΔCLFDOM – annual change in carbon stocks in dead organic 
matter (includes dead wood and litter) in land converted to forest land;  
tonnes C yr-1 ;

ΔCLFSoils – annual change in carbon stocks in soils in land converted to 
forest land; tonnes C yr-1.

For the calculation of annual change in carbon stocks in living biomass 
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and soils Tier 2 (IPCC GPG for LULUCF, 2003) was applied and country 
specific values were developed. The following equation was used:

ΔC LF = ΔCLFLB + ΔCLFDOM + ΔCLFSoils,

where

ΔC LF = annual change in carbon stocks in land converted to forest 
land, tonnes C yr-1;

ΔCLFLB = annual change in carbon stocks in living biomass 
(includes above- and belowground biomass) in land converted to forest land;  
tonnes C yr-1;

ΔCLFDOM = annual change in carbon stocks in dead organic matter 
(includes dead wood and litter) in land converted to forest land; tonnes C yr-1;

ΔCLFSoils = annual change in carbon stocks in soils in land converted 
to forest land; tonnes C yr-1.

To determine the changes in carbon stock in living biomass, data for 
stem wood and branch stock for first age class (1-20 years) were used. An 
average annual increment of stock (stem wood and branches) of age class 
I of 6 m3/ha/y was determined and this value was used for all land-use 
changes to forests.

For the estimation of the organic carbon stock in the soil the following 
equation was used (IPCC GPG, 2003):  

SOC=[SOChorizon]● BD ● Depth ●1 0                                                         

where:

SOC – stock of organic carbon in soil, tonnes C/ha;
SOChorizon – organic carbon content in a horizon, g/kg; 
BD – bulk density of fine earth, g/cm3;
Depth  – depth of horizon,  m.

Source of information for organic carbon contents in soils was the 
database of Environment Executive Agency, Ministry of Environment 
and Waters of Bulgaria (1986-2008) created for the implementation of 
International Co-operative Program (ICP) on ‘Assessment and Monitoring 
of Air Pollution Effects on Forests’-UN/ECE Convention on Long Range 
Transboundary Air Pollution. The database was compiled by scientific teams 
implementing the program (Donov et al., 1986-1993; Pavlova et al., 1986-
1992; Pavlova et al., 1994-2008; Rossnev et al., 1986-2008).

A model stock of organic carbon in soils was calculated based on 
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1632 measurements of Bulgarian soil samples from following soil groups: 
Cambisols, Luvisols, Leptosols Regosols and Fluvisols.

For stable stock of organic carbon in soils of previous types of land-
use the values calculated for annual or perennial cropland, grassland and 
other subcategories land were used. Source of information was the National 
System for Environmental Monitoring (EAEW-MOEW). It was assumed 
that the summarized results over the period 2004-2008 referred to 2008 and 
they were used to calculate the standard stock of carbon in croplands and 
grasslands soil.

In the current study emissions of СО2, CH4 and N2O from uncontrolled 
fires were calculated as well. Tier 1 was applied (IPCC GPG for LULUCF) 
using the equation:

Lfire (t GHG)= A•B•C•D.10-6

where:

А – area destroyed by fire, ha;
В – quantity of wood burnt down, kg d.m. ha-1;
С – burning efficiency;
D – emission factor.

Data for the areas affected by fires (A) were obtained from Executive 
Forestry Agency and the three National Parks in Bulgaria – Rila, Pirin and 
Central Balkan.

For the product of quantity of wood burnt down (В), burning efficiency 
(С) and emission factors (D) values presented in IPCC GPG for LULUCF 
(2003) were used. The data for the total area of forest territories for each 
year, the relative share of coniferous and deciduous, and forests out of yield, 
as well as the data for tree stock were obtained from Forestry Fund reports 
issued by Executive Forestry Agency (Forestry Fund Reports 1985-2005), 
National Statistical Yearbooks (1988-2008) as well as by Statistical Office of 
European Union, Eurostat (2007).

In cases of missing annual data but at the same time existing available 
data for two successive periods interpolations were made.

RESULTS AND DISCUSSION

The annual net uptake of СО2 from forests over the period 1988-2008 
varied between 13 054.69 Gg CO2 and 14 996.05 Gg CO2, the average 
quantity being 14 120.50 Gg CO2 (Table 1). The contribution of subcategory 
‘Forest Land remaining Forest Land’ was 10 times bigger compared to 
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the subcategory ‘Lands converted to Forests’. The results showed that the 
most important subcategory was ‘Forest Land remaining Forest Land’. The 
removals in it were decreasing and for that reason total removals were 
also decreasing. This was because the wood stock change in the 2000’s was 
smaller than in the 90’s. As the tree stock was reported every 5 years a linear 
interpolation was applied and the total value was distributed equally between 
the years in the period. In addition, it was assumed that the trends in the 

Table 1
Emissions/removals of  СО2 in ‘Forest Land remaining Forest Land’ and ‘Lands converted 

to Forest Land’ (Gg CO2 equivalent; emissions +, removals -)
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1988 -14996 -14072 -923 -319 -76 NO* NO -528 14 1 0.3
1989 -14996 -14072 -923 -319 -76 NO NO -528 7 1 0.2
1990 -14996 -14072 -923 -319 -76 NO NO -528 32 3 0.7
1991 -14996 -14072 -923 -319 -76 NO NO -528 15 2 0.3
1992 -14996 -14072 -923 -319 -76 NO NO -528 159 15 3.5
1993 -14996 -14072 -923 -319 -76 NO NO -528 551 54 12.3
1994 -14996 -14072 -923 -319 -76 NO NO -528 549 53 12.2
1995 -14996 -14072 -923 -319 -76 NO NO -528 17 2 0.4
1996 -13972 -13049 -923 -319 -76 NO NO -528 65 6 1.5
1997 -13972 -13049 -923 -319 -76 NO NO -528 24 2 0.5
1998 -13972 -13049 -923 -319 -76 NO NO -528 211 21 4.7
1999 -13972 -13049 -923 -319 -76 NO NO -528 251 24 5.6
2000 -13972 -13049 -923 -319 -76 NO NO -528 1756 171 39.1
2001 -13055 -12467 -588 -98 38 NO NO -528 612 60 13.6
2002 -13167 -12467 -700 -187 15 NO NO -528 197 19 4.4
2003 -13279 -12467 -812 -275 -9 NO NO -528 155 15 3.4
2004 -13391 -12467 -924 -364 -32 NO NO -528 35 3 0.8
2005 -13503 -12467 -1036 -452 -56 NO NO -528 44 4 1.0
2006 -13616 -12467 -1148 -541 -79 NO NO -528 112 11 2.5
2007 -13728 -12467 -1261 -629 -103 NO NO -528 1317 128 29.3
2008 -13840 -12467 -1373 -718 -127 NO NO -528 165 16 3.7

*NO- Not occurring 
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years before 1990 as well as after 2005 were similar to those observed during 
the periods 1990-1995 and 2000-2005, respectively.

The trends in the change of the areas of subcategory ‘Forest Land 
remaining Forest Land’ (coniferous and deciduous) and of ‘Lands converted 
to Forests’ (Land use change-LUC in forest land) are presented in Fig. 1. 
Over the assessment period the total forest area, as well as the area of the 
subcategory ‘Forest Land remaining Forest Land’ were increasing. 

The land use change from cropland (annual and perennial) and grassland 
to forest represented between 75%-90% of the total area converted to forests 
(Fig. 2). Most of the conversions (50-60%) resulted from cropland due to 
ceasing of cropland management and following natural reforestation. The 
time series of forest areas and other available area statistics showed different 
trends in the years before and after 2000. More information was available 
for the period after 2000 and for this reason only LUC areas after 2000 
are presented. The estimates were based on principles of a consistent area 
statistic so that the observed annual changes (increases) of total Bulgarian 
forest area were reflected by adequate areas of land use changes.  

The net changes of carbon stocks in biomass affected mostly the final 
results. Fig. 3 presents the values for subcategory ‘Forest Land remaining 
Forest Land’, separately for coniferous and deciduous calculated as mean 
for the 5-year periods when data on the tree stock was reported. Since the 
beginning of the assessment period a decreasing trend of removals had been 
observed due to the already mentioned fact that the wood stock change in 
the 2000’s was smaller than in the 90’s. At the same time the relative share 
of biomass of coniferous was decreasing versus the increase of deciduous as 
a result of reduction of the areas covered by coniferous and the expansion 
of deciduous. 

The contents of organic carbon in soils over the last 20 years was 
assumed as being stable. When assessing the emissions/removals of carbon 
in mineral soils of subcategory ‘Forest Land remaining Forest Land’ the 
annual change in stock was taken as ‘zero’, i.e. no change in carbon stock 
and stable average stocks of organic soil carbon in terms of forest types, 
manner of their management and implemented sylvicultural practices (Tier 1, 
IPCC GPG for LULUCF, 2003). In case of conversion of other land uses to 
forest land a mean reference value of 57.3 t C/ha  for 30 cm mineral soils 
including OF+OH litter layers in the new forests was used. The calculated 
soil organic carbon stocks in the year of land-use conversion to forests were 
63.2 t C/ha for annual cropland soils, 53.0 t C/ha for perennial cropland 
soils and 80.9 t C/ha for grassland soils. These soil organic carbon stocks 
represent averages of Bulgarian soil surveys as described in Methods and 
Materials section.  In accordance with the IPCC GPG for LULUCF (2003) 
the resulting difference in these stocks was achieved across 20 years of LUC 
transition period. 
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The forest areas destroyed by fires in the assessment period ranged 
between 223 ha and 57 915 ha per year. Comparatively higher values of the 
related emissions of CO2, CH4 and N2O were obtained in the years:  2000 – 
1965.7 Gg CO2 equivalent, 2007 – 1474.2 Gg CO2 equivalent and 2001 – 
684.7 Gg CO2 equivalent. The emissions from uncontrolled fires (Tabl.1) 
ranged between 0.05% (1989) and 14.1% (2000) compared to the removal 
values for the total forest land.

Fig. 1. Trends of the changes in the areas of subcategory ‘Forest Land remaining Forest 
Land’ and of ‘Lands converted to Forests’ (LUC in forest land).  

Fig. 2. Land use change (LUC) from categories ‘Cropland’ (annual and perennial) and 
‘Grassland’ to ‘Forest Land’ 
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CONCLUSIONS

Over the assessment period forests were serving as sinks of greenhouse 
gases for Bulgaria. The annual net uptake of СО2 by forests over the period 
1988-2008 varied between 13 054.69 Gg CO2 and 14 996.05 Gg CO2, the 
average quantity being 14 120.50 Gg CO2 . The most important subcategory 
was ‘Forest Land remaining Forest Land’ comprising between 90-95% of 
the removals. Thus Bulgarian forests could reduce the impact of GGE 
from other sectors and mitigate their adverse effects. At the same time 
as climate change could have had an impact on forest health condition, 
proactive measures, forest protection and adaptation policies are required to 
counteract this threat. 

The current study was performed in accordance with IPCC GPG for 
LULUCF (2003). The accuracy of the calculations depends on the methodology 
tier and the quality of the input data. This requires the usage of country specific 
input data, application of models and high resolution data for the areas of 
the different categories. For the improvement of the future estimations of 
the emissions/removals of greenhouse gases in Bulgaria there is a need to 
calculate country specific emission factors, to improve the statistical data base 
for the areas of the different land use types and land use conversions between 
the separate categories and to provide uncertainty analysis.

REFERENCES

Doncheva, M., L. Malinova, D. Bezlova, M. Nokolova, K. Bogdanov, I. Koleva. 2009-2010. 
Methodology on calculation of emissions/removals of GHG from Land use, Land use 

Fig. 3. Average annual net changes of carbon stocks in biomass the subcategory ‘Forest 
Land remaining Forest Land’ (Gg CO2 per year)



41

Changes and Forestry-LULUCF. Executive Environmental Agency of Bulgaria, Contract  
1481/24.11.127.

Donov, V., K. Jorova, Tz. Jordanov, G. Ganchev, I.Mihov, E. Dimitrov, B. Peev, N. Ignatova, 
S. Mirchev, D. Ovchrov, A. Tashev, M. Nustorova, A. Usunova. 1986-1993. Scientific re-
ports. Assessment and monitoring of air pollution on forests. Higher Institute of Forestry, 
Dept. of Science projects. 

National Statistical Yearbooks, 1988-2008.
Reports of Forestry Fund, Executive Forestry Agency. 1985-2005. 
Pavlova, E., L. Malinova, M. Doncheva, D. Bezlova, S. Raianov. 1986 1992. Scientific reports. 

Assessment and monitoring of air pollution on forests. MOEW. 
Pavlova, E., D. Pavlov, L. Malinova, M. Doncheva, D. Bezlova, S. Bencheva, E. Dimitrov, B. 

Peev, I. Koleva, E. Tzvetkova. 1994 – 2008. Scientific reports Assessment and monitoring 
of air pollution on forests. University of Forestry, Dept. of Science projects.

Rossnev, B., z. Naumov, S. Krastanov, P. Petkov, G. Antonov, H. Tsakov, I. Raev, P. 
Mirchev, G. Tsankov, D. Kolarov, H. Stoykov, G. Georgiev, R. Gateva, M. Grozeva, 
E. Velizarova, G. Popov, S. Koinarliiska. 1986-2008. Scientific reports. Assessment and 
monitoring on air pollution of forests. Institute of Forestry. Academy of Science.

Ciais, P., M. J. Schelhaas, S. zaehle, S. L. Piao, A. Cescatti, J. Liski, S. Luyssaert, G. Le-
Maire, E.-D. Schulze, O. Bouriaud, A. Freibauer, R. Valentini, G. J. Nabuurs. 2008.  
Carbon accumulation in European forests. http://www.nature.com/ngeo/journal/v1/
n7/full/ngeo233.html

Eurostat: Forestry Statistics, European Commission, Luxemburg, 2007.
Green Paper on Forest Protection and Information in the EU: Preparing forests for climate 

change, 2010.
IPCC GPG for LULUCF. 2003. Good Practice Guidance for Land Use, Land-Use Change 

and Forestry. Chapter 3. 301.
NIR, 2010. (National Inventory Report, 2010). Submission under the UNFCCC and Kyoto 

Protocol for Greenhouse Gas Emissions. Republic of Bulgaria, Ministry of environment 
and water – Executive environment agency. 298-345. http://unfccc.int/national_reports.

 тенденЦии В емисии и ПОглъЩане на ПарникОВи 
гаЗОВе От гОрите В България За ПериОда 1988-2008

Д. Безлова, Л. Малинова, М. Дончева-Бонева
Лесотехнически университет – София

П. Вайс
Агенция по околната среда Австрия – Виена 

(реЗюме)

Проучването е проведено в рамките на проект „Разработване 
на методика за изчисляване на емисии и поглътители на парникови 
газове от сектор Използване на земята, промяна в използването 
на земята и горско стопанство, според изискванията на РКОНИК 
и Протокола от Киото“ (2009-2010). Проектът е финансиран от 
Изпълнителната агенция по околна среда (ИАОС-МОСВ) с цел  
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подпомагане изготвянето на Националния доклад на България за 
инвентаризация на парникови газове (2010). При оценката на емисиите 
от парникови газове са използвани две методични нива. Първото 
включва основни методи и емисионни фактори по подразбиране, 
които са представени в Ръководството за добри практики на 
Междуправителствения комитет по изменение на климата (IPCC 
GPG for LULUCF, 2003). На второто се използват данни, получени 
от проучвания на национално ниво. 

Резултатите показват, че средногодишното количество 
погълнат въглероден диоксид от горите за периода 1988-2008 г.  варира 
между 13 054,69 Gg CO2 и  14 996,05 Gg CO2, като средната стойност 
е 14 120.50 Gg CO2. Приносът на подкатегорията „Гори, оставащи 
гори“ е 10 пъти по-голям в сравнение с този на подкатегорията „Земи, 
преустроени в гори“ . Преустройствата  на обработваеми земи с 
едногодишни култури и трайни насаждения в гори са между 75%-90% 
от общата преустроена в гори площ.  50-60% от преустройствата 
са в резултат от изоставяне на земеделски земи и последващо 
естествено възобновяване на горите.

Съдържанието на органичен въглерод в почвите за различните 
видове гори и начини на стопанисване през последните 20 г. се 
приема за постоянна величина, т. е. при оценката на емисиите/
поглъщането на въглерод от минералните почви в подкатегорията 
„Гори, оставащи гори“,  годишното изменение в запаса на органичен 
въглерод се приема за  равно на нула, според І методично ниво на 
прилаганото Ръководство. За случаите на преустройство от други 
видове земеползване към гори, е изчислена средна референтна стойност 
от 57,3 t C/ha за 30 cm минерален почвен слой и OF+OH слове от 
мъртвата горска постилка. За годината на преустройствата към 
гори са изчислени и референтните запаси на въглерод в почвите от 
предходните видове  земеползване: 63,2 t C/ha за земи с едногодишни 
култури, 53,0 t C/ha  за земи с трайни насаждения и 80,9 t C/ha за 
земи с пасища и ливади.

Засегнатите от неконтролирани пожари площи годишно варират 
между 223 ha и 57 915 ha. Относително най-високи стойности на 
емисиите от CO2, CH4  и N2O при пожари се установяват през 
годините: 2000 – 1965,7 Gg CO2 еквивалент, 2007 – 1474,2 Gg CO2 
еквивалент и 2001 – 684,7 Gg CO2 equivalent. Относителният дял на 
емисиите от пожари в горите спрямо общото количество поглъщане 
на парникови газове от горите е между 0,05% (1989) и 14,1% (2000).

ключови думи: парникови газове, емисии/поглъщане, гори, запас 
на въглерод, земеползване, биомаса, почви


