
NATIONAL GREENHOUSE GAS EMISSION INVENTORY REPORT 2008

OF THE REPUBLIC OF LITHUANIA

(REPORTED INVENTORY 1990-2007)

Annual report under the UN Framework 

Convention on Climate Change 

Vilnius, December 2008

TABLE OF CONTENT

5List of Figures


7List of Tables


9Executive Summary


121
Introduction


132
National Inventory Report


132.1
Institutional Arrangement and Process for Inventory Preparation


142.1.1
National Climate Change Committee


142.1.2
Preparation of Inventory


152.1.3
GHG Inventory Experts Team


152.1.4
Functions And Responsibilities of the Center For Environmental Policy


162.2
Methodologies and Data Sources


172.3
Key Source Categories


182.4
Completeness and Time-Series Consistency


192.5
Uncertainty Evaluation


192.6
Quality Assurance and Quality Control


202.6.1
Good Practice


202.6.2
Data Input


202.6.3
Data Documentation


222.6.4
Quality Control Procedure


232.6.5
Reporting, Documentation, and Archiving Procedures


232.7
Recalculations and Improvements


253
Trends in ghg emissions


253.1
Emission trends for aggregated greenhouse gas emissions


253.2
Emission trends by gas


263.2.1
Carbon dioxide emissions


263.2.2
Methane emissions


263.2.3
Nitrous oxide emissions


273.3
Emission trends by source


294
Energy Sector (Sector 1)


294.1
Fuel Consumption


294.1.1
Energy industries


304.1.2
Manufacturing industries and construction


304.1.3
Transport sector


314.1.4
Other sectors


324.2
Greenhouse gas emission sources in energy sector


334.2.1
Energy industries


334.2.2
Manufacture and construction


344.2
Other sectors


354.3
Methodological issues


364.4
Comparison of sectoral and reference approaches


364.5
Emissions of Precursor Gases


374.6
Uncertainties


374.7
International bunkers fuels


374.8
Fugitive emissions from oil and gas operations


395
INDUSTRIAL PROCESSES (Sector 2)


395.1
Industry Sector Overview


395.2
Greenhouse Gas Sources and Emissions


405.3
Mineral Industry


405.3.1
Cement Production


415.3.2
Lime Production


435.3.3
Limestone and Dolomite Use


435.3.4
Glass Production


445.3.5
Other Use of Soda Ash


455.3.6
Rock Wool Production


475.3.7
Brick and Tile Production


485.4
Chemical Industry


485.4.1
Ammonia Production


495.4.2
Nitric Acid Production


505.4.3
Methanol Production


515.5
Emissions of F-gases


515.5.1
Activity data


535.5.2
Uncertainties


546
SOLVENT AND OTHER PRODUCTS USE (Sector 3)


557
AGRICULTURE (Sector 4)


557.1
Greenhouse gas sources in the agricultural sector


567.2
Enteric fermentation


567.2.1
Source category description


567.2.2
Methodological issues


597.2.3
Uncertainties


597.3
Manure Management


607.3.1
Methane emissions from manure management


627.3.2
N2O emissions from manure management


647.4
Agricultural soils


647.4.1
Direct emissions from agricultural soils


677.4.2
Indirect emissions from agricultural soils


698
LAND-USE CHANGE AND FORESTRY (Sector 5)


698.1
Overview


708.2
National definitions for all categories used in the inventory


718.3
Forest land


718.3.1
Source category description


758.3.2
Methodological Issues


808.4
Cropland


808.4.1
Source category description


818.4.2
Methodological Issues


818.4.3
Liming


828.5
Grassland


828.6
Wetland


828.6.1
Source category description


828.6.2
Methodological Issues


838.7
Settlements


838.8
Other land


849
WASTE (Sector 6)


849.1
Overview of the waste sector


849.2
Greenhouse gas sources in waste sector


859.3
Solid Waste


859.3.1
Source category description


899.3.2
Methodological issues


909.4
Wastewater


919.4.1
Activity Data


929.4.2
Methodological issues


939.5
Emissions from human sewage


939.6
Waste incineration


939.6.1
Activity data


939.6.2
Methodological issues


939.7
Uncertainties


9410
Additional Information


9410.1
Changes in the National Registry


9410.2
Updating CPR


9511
Main references


97ANNEX 1. National emission factors for Energy sector


104ANNEX 2 Tier I Uncertainty evaluation


106ANNEX 3. Summary table of GHG emissions in 2007





List of Figures 

12Fig. 1.1. GDP variations in Lithuania from 1990

Fig. 2.1. Institutional set-up for GHG inventory
14
Fig. 3.1. Emission trends for aggregated GHG (Gg CO2 eqv.)
25
Fig. 3.2. Trends of GHG emissions by gas in CO2 equivalent, Gg
26
Fig. 3.3. Shares of GHG emissions by sector in 1990 and 2007 in CO2 equivalent
27
Fig. 4.1. Variations of fuel consumption in energy sector
30
Fig. 4.2. Fuel combustion in manufacturing industries and construction sector
31
Fig. 4.3. Fuel consumption in transport sector
32
Fig. 4.4. Fuel consumption in other sectors
32
Fig. 4.5. CO2, CH4 and N2O emissions (Gg) from fuel combustion in energy industry in 2007
33
Fig. 4.6. CO2 emissions (Gg) from different types of fuel consumed in different manufacture and construction sectors in 2007
34
Fig. 4.7. CO2, CH4 and N2O emissions (Gg) from fuel combustion in  others sectors in 2007
34
Fig. 5.1. Trends in development of some key industrial activities in 1992-2007
39
Fig. 5.2. Clinker production in Akmenes Cementas
41
Fig. 5.3.  Lime production
42
Fig. 5.4. Variations in glass production in 1990-2007
43
Fig. 5.5. Evaluated use of soda ash
45
Fig. 5.6. Rock wool production
46
Fig. 5.7. Variations of ceramics production
47
Fig. 5.8. Variations of natural gas consumption and ammonia production
49
Fig. 5.9. Variations of nitric acid production
50
Fig. 5.10. Variations of methanol production
51
Fig. 5.11. Evaluated use of F-gases in 1995-2007
52
Fig. 7.1. Greenhouse gas emission  in the agricultural sector  (Gg CO2 equiv.)
55
Fig. 7.2. Methane from enteric fermentation of domestic animals through the fermentation process, a part of forage (%)
59
Fig. 7.3. Methane emission from manure management in 1990 – 2007 (Gg CO2 equiv.)
62
Fig. 7.4. Nitrous oxide emission from manure management in 1990 – 2007 (Gg CO2 equiv.)
63
Fig. 7.5. Direct emissions from agricultural soils  (Gg CO2 equiv.)
66
Fig. 7.6.   Indirect N2O emissions from agricultural soils (Gg CO2 equiv.)
68
Fig. 8.1.  Reported land use variations in Lithuania in 1990-2007
69
Fig. 8.2. Variation of forest coverage in Lithuania after the 2nd World War
73
Fig. 8.3. Land use changes in Lithuania from 2001
73
Fig. 8.4. Variations of wood removal (over bark) in 1990-2007
74
Fig. 8.5. Variation of annual increment of forest stands by age
76
Fig. 8.6. Regression analysis of variations of average growing stocks
79
Fig. 8.7.  Land use in Lithuanian agriculture sector
80
Fig. 8.8. Variation of peat extraction areas
82
Fig. 9.1. Variation of population in Lithuania from 1950
86
Fig. 9.2. Variation of the total public product from 1960 to 1978
86
Fig. 9.3. Relative variation of population and GDP per capita from 1980 (1990 = 100%)
87
Fig. 9.4. Evaluated variations of BOD discharges compared to theoretically calculated values
92


List of Tables 

10Table 0.1. Trends of GHG emissions by sectors, CO2 equivalent, Tg


17Table 1.1. Key source analysis 2007


18Table 1.2. Summary of completeness of GHG inventory


28Table 2.2. Trends of GHG emissions by sectors, CO2 equivalent, Gg


33Table 3.1. Key GHG emission sources in energy sector in 2007


35Table 3.2. Categories of energy generating facilities in national fuel and energy balance and national emission factors sheets (Prof. B. Jaskelevicius,  P. Liuga, 1997)


36Table 3.3. Differences between sectoral and reference approaches


38Table 3.4. Emission factors used for estimation of emissions from oil operations.


40Table 4.1. GHG emissions from main industrial sources (Gg CO2 equivalent)


41Table 4.2. Estimated CO2 emissions (Gg/year) in cement production


43Table 4.3. Estimated CO2 emissions (Gg/year) in lime production


44Table 4.4. Estimated CO2 emissions (Gg/year) in glass production


45Table 4.5. Estimated CO2 emissions (Gg/year) from other use of soda ash


46Table 4.6. Estimated CO2 emissions (Gg/year) in rock wool production


48Table 4.7. Estimated CO2 emissions (Gg/year) in ceramics production


49Table 4.8. Estimated CO2 emissions (Gg/year) in ammonia production


50Table 4.9. Estimated emissions of N2O in nitric acid production


51Table 4.10. Evaluated use of fluorinated gases in Lithuania


52Table 4.11. Evaluated emissions of fluorinated gases


54Table 5.1. NMVOC emission factors


55Table 6.1. GHG emissions from main sources in agriculture (Gg CO2 equiv.)


57Table 6.2. Detailed characterisation of non-dairy cattle herds according to the breakdown used in Lithuania


58Table 6.3. Emission factors for each animal category used for calculation of CH4 emission from enteric fermentation.


58Table 6.4. Calculated emission factors for dairy and non-dairy cattle


60Table 6.5. Emission factors for each animal category used for calculation of CH4 emission from manure management


61Table 6.6. Data on manure management systems


61Table 6.7.  Calculated emission factors


62Table 6.8. Calculated emissions for each animal category


62Table 6.9. Nitrogen excretion factor per head of animal


63Table 6.10. Emission factors for N2O estimation from manure management


63Table 6.11. Calculated emisions for each manure management system.


64Table 6.12. IPCC default factors used for estimation of synthetic fertiliser nitrogen


65Table 6.13. IPCC default factors used in the estimation of N2O emission from animal waste applied to soils


65Table 6.14. IPCC default factors used in the estimation of N2O emission from N-fixing crops applied to soils


65Table 6.15. Table 4.15. IPCC default factors used in the estimation of N2O emission from crop residue returned to soils


66Table 6.16. IPCC default factor used in the estimation of N2O emission of histosoils


66Table 6.17. Table 4.17. IPCC default factor used in the estimation of N2O emission of pasture, range and paddock manure.


67Table 6.18. IPCC default factors used in the estimation of indirect nitrous oxide emissions from atmospheric deposition


67Table 6.19. IPCC default factors used in the estimation of indirect nitrous oxide emissions from   nitrogen leaching and run-off


70Table 7.1. Summary of greenhouse gas releases and sinks (Gg CO2 equivalent per year) in LULUCF sector in Lithuania


70Table 7.2. National land use categories and data 1990-2007 (thou. ha)


72Table 7.3. Comparison of forest land areas and their distribution according to National Forest Inventory and forest assessment data of 01 01 2002


74Table 7.4. Forest land area variations in 1990-2007 (thou. ha)


77Table 7.5. Estimated values of average gross annual increment in volume (m3 ha-1 yr-1) used for calculation of carbon uptake


77Table 7.6. Calculation of average basic wood density values


78Table 7.7. Estimated carbon content in dead wood and litter (million tonne)


85Table 8.1.  Key sources of GHG in waste sector (Gg CO2 eauivalent)


85Table 8.2. Disposal of MSW in landfills in 1991-2004, Gg per year


88Table 8.3. Measured waste composition in various regions of Lithuania


90Table 8.4. Population of major Lithuanian cities (thousands)


91Table 8.5. Number of discharge points for which data on BOD and COD are provided in the statistics




Executive Summary 

Lithuania signed the United Nations Convention on Climate Change (UNFCCC) as an Annex I Party in 1992 and ratified it in 1995. The Kyoto Protocol was signed in 1998 and ratified in 2002. Lithuania undertook to reduce its greenhouse gas emissions by 8% below 1990 levels during the first commitment period 2008-2012.

As a Party to the UNFCCC and in accordance with Article 5, paragraph 2 of the Kyoto protocol  Lithuania is required to develop and periodically update national inventories of anthropogenic emissions by sources and removals by sinks of all greenhouse gases not controlled by Montreal Protocol.

The greenhouse gas inventory presented here contains information on anthropogenic emissions by sources and removals by sinks for the following direct (CO2, CH4, N2O, HFCs and SF6) and indirect (CO, NOx, SO2 ,NMVOCs,) greenhouse gases. Greenhouse gas inventory covers the years 1990-2007. For the preparation of the inventory CRF Reporter v.3.2 software has been used. The NIR includes a description of the methodologies and data sources used for estimating emissions by sources and removals by sinks, and a discussion of their trends. 

The greenhouse gas inventory is prepared in accordance with the UNFCCC “Guidelines for the preparation of national communications by Parties included in Annex I to the Convention, Part I: UNFCCC reporting guidelines on annual inventories (following incorporation of the provisions of decision 13/CP.9)“(FCCC/SBSTA/2004/8). Greenhouse gas inventory is compiled in accordance with the methodology recommended by the Intergovernmental Panel on Climate Change (IPCC) in its Revised 1996 Guidelines for National Greenhouse gas Inventories (IPCC, 1997), Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC, 2000) and Good Practice Guidance for Land Use, Land-Use Change and Forestry (IPCC, 2003). 

An overview of estimated GHG emissions is presented in Table 0.1, which shows GHG emissions by sectors, expressed in CO2 equivalent for the years 1990-2007.    

Table 0.1. Trends of GHG emissions by sectors, CO2 equivalent, Tg

	GHG source and sink categories
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	1.  Energy 
	33,640
	35,808
	20,127
	16,117
	15,168
	14,203
	14,736
	14,284
	14,990
	12,571

	2.  Industrial Processes
	4,106
	4,131
	2,374
	1,452
	1,550
	1,893
	2,323
	2,241
	2,608
	2,557

	3.  Solvent and Other Product Use
	101
	101
	100
	100
	99
	99
	98
	97
	96
	96

	4.  Agriculture 
	9,463
	8,650
	5,949
	4,893
	4,251
	4,078
	4,436
	4,430
	4,238
	4,116

	5.  Land Use, Land-Use Change and Forestry(5)
	-10,739
	-10,506
	-10,506
	-9,246
	-9,721
	-7,855
	-8,369
	-8,844
	-9,254
	-9,289

	6.  Waste 
	1,766
	1,701
	1,579
	1,539
	1,513
	1,528
	1,518
	1,534
	1,545
	1,437

	Total (including LULUCF)(5)
	38,336
	39,885
	19,623
	14,854
	12,860
	13,945
	14,741
	13,741
	14,223
	11,487

	Total (excluding LULUCF)
	49,075
	50,391
	30,130
	24,101
	22,581
	21,800
	23,110
	22,585
	23,476
	20,776


	GHG source and sink categories
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2007/1990, %

	1.  Energy 
	11,060
	11,791
	11,892
	11,915
	12,562
	13,246
	13,352
	13,502
	-59.9

	2.  Industrial Processes
	2,739
	2,942
	3,116
	3,137
	3,278
	3,620
	3,756
	5,534
	34.8

	3.  Solvent and Other Product Use
	95
	95
	94
	94
	93
	93
	92
	92
	-8.8

	4.  Agriculture 
	3,841
	3,967
	4,170
	4,323
	4,297
	4,270
	4,323
	4,251
	-55.1

	5.  Land Use, Land-Use Change and Forestry(5)
	-8,690
	-8,463
	-7,909
	-8,326
	-8,632
	-9,101
	-9,269
	-9,288
	-13.5

	6.  Waste 
	1,451
	1,435
	1,339
	1,373
	1,372
	1,334
	1,351
	1,360
	-23.0

	Total (including LULUCF)(5)
	10,496
	11,767
	12,702
	12,516
	12,971
	13,462
	13,606
	15,450
	-59.7

	Total (excluding LULUCF)
	19,186
	20,230
	20,611
	20,842
	21,602
	22,563
	22,874
	24,738
	-49.6


Upon its independence from the Soviet Union in 1990, after 50 years of annexation, Lithuania inherited an economy with high energy intensity. It then suffered a blockade of resources, during the period 1991–1993, to which it was particularly vulnerable. This led to a sharp fall in economic activity, as reflected by the decrease of the Gross Domestic Product (GDP) in the beginning of nineties. The economic situation improved in the middle of the last decade and GDP has been increasing until 1999 (during that period, GDP decreased once due to the economic crisis in Russia). These fluctuations were reflected in the country’s emissions of greenhouse gases. 

Between 1990 and 2000 greenhouse gas (GHG) emissions decreased significantly as a consequence of the decline in industrial production and associated fuel consumption. Once the economy started growing again, emission rose but this was in part compensated by reductions achieved through energy efficiency and measures taken to reduce emissions.

1 Introduction

Lithuanian economics have declined substantially after declaration of independence in 1990. In 1994 GDP dropped to 54% of 1989 level but later started to increase again (Fig. 1.1).  GDP growth reached 7.3% in 1998 but, as a result of banking crisis in Russia, decreased again in 1999. Since 2000, GDP is growing continuously, average annual increase in 2000-2005 was 7%, average GDP change from 1995 to 2005, including the decline during the banking crisis in Russia, was 5.7%.
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Source: Statistics Lithuania

Fig. 1.1. GDP variations in Lithuania from 1990 

As is shown in the following Chapters, between 1990 and 2000, greenhouse gas (GHG) emissions decreased significantly as a consequence of the reconstruction of the economy: the decline in industrial production engendered a sharp decrease in fuel consumption and as a result, in greenhouse gas emissions. Once rehabilitation of the economy started, reductions were also achieved through energy efficiency and measures taken to reduce emissions.

In May 2004, Lithuania became a member state of the European Union. A major policy priority is now to strengthen our membership implementing EU requirements. 

Lithuania ratified the United Nations Convention on Climate Change (UNFCCC) as an Annex I Party in 1995. The Kyoto Protocol was ratified in 2002, with a commitment to reduce GHG emissions by 8% below 1990 levels in the period 2008 to 2012.

2 National Inventory Report

Lithuania provided GHG inventory data for the first time in its first National Communication under UNFCCC (1996). Since 2004, inventory is prepared in common reporting format (CRF). From 2006 inventory is being prepared using CRF Reporter software, developed by UNFCCC. In 2006 for the first time complete time series 1990-2004 has been developed and submitted to European Commission and UNFCCC together with Lithuania’s Initial Report under the Kyoto protocol.

This is the sixth National Inventory Report (NIR) covering the inventory of greenhouse gas emissions of Lithuania.  It is being submitted to the secretariat of the United Nations Framework Convention on Climate Change (UNFCCC), in compliance with the decisions of the Conference of the Parties 3/CP.5 and 11/CP.4. It also was submitted to European Commission and complies with the Decision No 280/2004/EC of the European Parliament and of the Council concerning a mechanism for monitoring Community greenhouse gas emissions and for implementing the Kyoto protocol.

The NIR accompanies the GHG inventory for 2007. The NIR includes a description of the methodologies and data sources used for estimating emissions by sources and removals by sinks, and a discussion of their trends.

2.1 Institutional Arrangement and Process for Inventory Preparation 

The principle diagram showing institutions responsible for the preparation of the GHG inventory in Lithuania and their interaction is shown in Fig. 2.1.

The final responsibility for the preparation of the annual GHG inventory report and its submission to the European Commission and the Secretariat of the UNFCCC is placed on the Ministry of Environment within which the inventory is coordinated by the Climate Change Division of the Environmental Quality Department.

Ministry of Environment

The Ministry of Environment is responsible for:

· Overall coordination of GHG inventory process;

· Final checking and approval of GHG inventory procedures;

· Approval of QA/QC plan and procedures;

· Checking of consistency of data, documenting, processing, archiving;
· Checking and approval of reports provided by the inventory experts.

Ministry of Environment annually submits GHG inventory reports to European Commission and UNFCCC secretariat. 

The Ministry of Environment establishes and operates GHG inventory database and archive. Ministry of Environment is a single location where archives of GHG submissions and all supporting reference material is stored and maintained. Backups are prepared on regular basis following the MoE information management procedures.
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Fig. 2.1. Institutional set-up for GHG inventory

2.1.1 National Climate Change Committee

Before submission, reports are forwarded to the National Climate Change Committee for final approval. A National Committee on Climate Change has been set up in 2001. It consists of experts from academia, government and non-governmental organizations (NGOs) and has an advisory role. The main objective of the Committee is to ensure attaining the goals related to the restriction of GHG emissions as set in the National Sustainable Development Strategy and implementing the measures for attaining such goals. The Committee also has to organize the implementation of the provisions of the UNFCCC and coordinate compliance with the requirements of the Kyoto Protocol and EU legal acts related to the UNFCCC.
2.1.2 Preparation of Inventory

Inventory preparation is coordinated by the Center for Environmental Policy which is responsible for compilation of the final report based on the sectoral reports provided by the experts/consultants. Initial data for the sectoral reports are provided by the data providers and processed by the experts/consultants. Unprocessed data provided by the data providers are stored in the database before being handed over to experts/consultants for processing. Processed data are also stored in the database. The database is established and operated by the Ministry of Environment.

The most important data providers are Statistics department of Lithuania, Environmental Protection Agency, Lithuanian Energy Institute, State Forest Survey Service, Lithuanian Forest Research Institute, Institute of Physics, Lithuanian Institute of Agrarian Economics, Lithuanian Institute of Agriculture, Geological Survey of Lithuania, industry companies etc.

The tasks and responsibilities of the participants in inventory-related activities are defined as follows: 

Data providers are responsible for:

· collection of activity data,  

· applying QC procedures (documentation in checklists to be provided to Center for Environmental Policy),

· evaluation of uncertainties of the initial data. 

2.1.3 GHG Inventory Experts Team

The GHG Inventory Experts Team is formed from leading Lithuanian specialists in areas related to GHG emissions. Composition of the Team is the following:

GHG Inventory experts team is responsible for:

· evaluating requirements for new data, based on internal and external reviews

· identification of data providers for specific information,

· formulation of requests to provided needed data,

· selection of (= complying with IPCC Good Practice Guidance) methods (complying with IPCC Good Practice Guidance) for calculation of emissions giving the priority to key categories and categories with high uncertainty,

· determination of activity data,

· determination of appropriate emission factors,

· calculation of emissions,

· data quality control,

· filling sectoral CRF tables.

The team is made of technical experts responsible for GHG inventory in separate sectors.  The group has to meet in decided periods but at least two times per year to discus new items related to GHG inventory.

The main functions and responsibilities of the persons participating in the inventory process are as follows:

· Team Leader: responsible for all aspects of the inventory preparation including supervision, evaluation of uncertainties, coordination of actions, etc.

· Sectoral experts: responsible for preparation of the inventory for specific sectors assigned to them, taking decisions regarding collection and processing of data related to their specific sectors and for supervision of other persons involved in data collection and processing in corresponding sector.

· QA/QC Manager: responsible for management and implementation of the QA/QC plan and procedures, for reviewing and checking reports provided by the sectoral experts, as well as for personnel involved in QA/QC process.

· External experts: independent specialists providing data for the GHG inventory (data providers) may also be involved during the inventory process in preparation and upgrading of methodologies, data review and evaluation, they can also perform expertise of the whole inventory or of its separate parts.

2.1.4 Functions And Responsibilities of the Center For Environmental Policy

The Center of Environmental Policy, as the coordinator of the GHG inventory, has the following functions and responsibilities:

· Checking and archiving supplied input data,

· Checking assumptions and data selection criteria,

· Checking data inputs and references,

· Checking data processing procedures and emission calculations;

· Checking units, conversion and adjustment factors, etc.,

· Ensuring adequate documentation,

· Checking consistency of data between source categories,

· Checking data aggregation and transcription,
· Coordinating QA/QC activities, preparing QC and QA procedures,

· Providing the final inventory (CRF tables and NIR) for Ministry of Environment

The Center for Environmental Policy assigns the QA/QC coordinator, who is responsible for ensuring that QA/QC system is implemented and functions.

The Center for Environmental Policy as a coordinating institution is responsible also for establishing quality assurance system comprising review procedures conducted by personnel not directly involved in inventory compilation/development. Its responsibilities include:

· Identification and prioritization of sets of data for review based on key category and uncertainty analysis;

· Identification of review personnel;

· Conclusions and corrective actions based on the review results. 

Prioritized data and identified review personnel are to be approved by the Ministry of Environment.

2.2 
Methodologies and Data Sources

The greenhouse gas inventory presented here contains information on anthropogenic emissions by sources and removals by sinks for the following direct (CO2, CH4, N2O, HFCs and SF6) and indirect (CO, NOx, NMVOCs, SO2) greenhouse gases. Greenhouse gas inventory covers the years 1990-2007.
The GHG inventories are compiled in accordance with the methodology recommended by the Intergovernmental Panel on Climate Change (IPCC) in its Revised 1996 Guidelines for National Greenhouse Gas Inventories (IPCC, 1997), Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC, 2000) and Good Practice Guidance for Land Use, Land-Use Change and Forestry (IPCC, 2003). Emission factors used are either country specific (used for Energy sector, except fugitive emissions) or internationally recommended default factors, mainly those provided in IPCC Good Practice Guidance and in EMEP/CORINAIR Emission Inventory Guidebook.
Lithuania’s GHG emission inventory includes all major emission sources identified by the IPPC Good Practice Guidance with some exceptions, which supposed to have minor effect on the total GHG emissions. All Lithuania’s territory is covered by GHG inventory.

Activity data necessary for the calculation of GHG emissions is collected from published materials, if it is possible. Not published data is gathered from relevant authorities (institutes, industry companies etc.) on the request of the Ministry of the Environment.
The main data providers for GHG inventory estimation are the Department of Statistics under the Government of Lithuania (Statistics Lithuania), State Forest Survey Service and Environmental Protection Agency:

· Statistics Lithuania (Statistical Yearbooks of Lithuania, Sectoral Yearbooks on energy balance, agriculture, commodities, natural resources and environmental protection); 

· State Forest Survey under the Service Ministry of Environment (Lithuanian Statistical Yearbooks of Forestry);

· Environmental Protection Agency (waste water and waste data).

Statistics Lithuania is publishing annually under the established procedure the main sustainable development indices in the main annual yearbooks of statistics of Lithuania, with specific indices to be issued in other publications. 

State Forest Survey Service is responsible for establishment of national forest inventory and forestry information system, implementation of Lithuania’s forests state monitoring, collection and management of statistical data etc. State Forest Survey Service is established under the Ministry of Environment.

The Environment Protection Agency (EPA) is a subsidiary institution of the Ministry of Environment. It is responsible, among others, for environmental quality monitoring, collection and storage of environmental data and information as well as for assessment and forecast of environmental quality. One of the main tasks of the EPA is managing, processing and reporting of information. 

2.3 Key Source Categories

 Key sources for the GHG inventory for year 2007 were analyzed according to Good Practice Guidance (2000). The Level assessment of the key source analysis was conducted, following the Tier 1 approach. The contribution of each source category to the national total was calculated. Any source category that met the 95% threshold was identified as a key source category.

The results of the analysis are provided in Table 2.1.

Table 2.1. Key source analysis 2007

	Key source description
	GHG
	Emissions, Gg CO2 equivalent
	Level assessment %
	Cumulative total %

	5.A.1 Forest land remaining forest land
	CO2
	7,551
	22.2%
	22.2%

	1.AA.3B Road transport - liquid fuels
	CO2
	4,819
	14.2%
	36.4%

	1.AA Statonary combustion - gaseous fuels
	CO2
	3,629
	10.7%
	47.0%

	2.A.2 Nitric acid production
	N2O
	2,579
	7.6%
	54.6%

	2.A.2 Ammonia production
	CO2
	2,329
	6.8%
	61.4%

	1.AA Statonary combustion - liquid fuels
	CO2
	2,208
	6.5%
	67.9%

	5.A.2 Land converted to forest land
	CO2
	1,812
	5.3%
	73.3%

	4.D.1 Direct soil emissions
	N2O
	1,536
	4.5%
	77.8%

	4.A Enteric fermentation
	CH4
	1,242
	3.6%
	81.4%

	6.A Solid waste disposed on land
	CH4
	907
	2.7%
	84.1%

	4.D.3 Indirect emissions
	N2O
	849
	2.5%
	86.6%

	1.AA Statonary combustion - solid fuels
	CO2
	650
	1.9%
	88.5%

	2.A.1 Cement production
	CO2
	524
	1.5%
	90.0%

	6.B. Wastewater handling
	CH4
	376
	1.1%
	91.1%

	4.B Manure management
	N2O
	276
	0.8%
	92.0%

	1.AA.3C Railways - liquid fuels
	CO2
	229
	0.7%
	92.6%

	1.B Fugitive emissions from fuels
	CH4
	228
	0.7%
	93.3%

	4.B Manure management
	CH4
	183
	0.5%
	93.8%

	4.D.2 Pastuer, range and paddock
	N2O
	166
	0.5%
	94.3%

	3 Solvents and other product use
	CO2
	92
	0.3%
	94.6%

	6.B. Wastewater handling
	N2O
	76
	0.2%
	94.8%

	1.AA.3B Road transport - liquid fuels
	N2O
	68
	0.2%
	95.0%


2.4 Completeness and Time-Series Consistency
Lithuania’s GHG emission inventory includes all major emission sources identified by the IPPC Good Practice Guidance with some exceptions reported as “not estimated” (NE) (see Table 2.2), which supposed to have minor effect on the total GHG emissions. Emissions are not estimated mainly due to lack of activity data and/or methodology.

Activity data and emission factors/parameters used for estimations are consistent and adequate through the 1990-2007, except for F-gases consumption calculations: for 2005 and 2007 actual emissions from HFC’s consumption were estimated, while 1990-2004 data is only related to potential emissions. 

Table 2.2. Summary of completeness of GHG inventory

	IPCC source and sink categories
	CO2
	CH4
	N2O
	HFCs
	PFC
	SF6

	1
	Energy
	 
	 
	 
	 
	 
	 

	 
	A
	Fuel combustion
	All
	All
	All
	NA
	NA
	NA

	 
	 
	1
	Energy industries
	All
	All
	All
	NA
	NA
	NA

	 
	 
	2
	Manufacturing industries and construction
	All
	All
	All
	NA
	NA
	NA

	 
	 
	3
	Transport
	All
	All
	All
	NA
	NA
	NA

	 
	 
	4
	Other sectors
	All
	All
	All
	NA
	NA
	NA

	 
	 
	5
	Other
	NO
	NO
	NO
	NA
	NA
	NA

	 
	B
	Fugitive emissions from fuels
	 
	 
	 
	 
	 
	 

	 
	 
	1
	Solid fuels
	NO
	NO
	NA
	NA
	NA
	NA

	 
	 
	2
	Oil and natural gas
	Part
	Part
	All
	NA
	NA
	NA

	2
	Industrial processes
	 
	 
	 
	 
	 
	 

	 
	A
	Mineral products
	Part
	NE
	NE
	NA
	NA
	NA

	 
	B
	Chemical industry
	All
	All
	All
	NO
	NO
	NO

	 
	C
	Metal production
	NO
	NO
	NO
	NO
	NO
	NO

	 
	D
	Other production
	NE
	NE
	NE
	NE
	NE
	NE

	 
	E
	Production of halocarbons and SF6
	NA
	NA
	NA
	NO
	NO
	NO

	 
	F
	Consumption of halocarbons and SF6
	NA
	NA
	NA
	Part
	NO
	All

	 
	G
	Other production
	NO
	NO
	NO
	NO
	NO
	NO

	3
	Solvent and other  product use
	Part
	NA
	NA
	NA
	NA
	NA

	4
	Agriculture
	 
	 
	 
	 
	 
	 

	 
	A
	Enteric fermentation
	NA
	All
	NA
	NA
	NA
	NA

	 
	B
	Manure management
	NA
	All
	All
	NA
	NA
	NA

	 
	C
	Rice cultivation
	NO
	NO
	NO
	NO
	NO
	NO

	 
	D
	Agricultural soils
	NA
	NE
	All
	NA
	NA
	NA

	 
	E
	Prescribed burning of savannas
	NO
	NO
	NO
	NA
	NA
	NA

	 
	F
	Field burning of agricultural residues
	NO
	NO
	NO
	NA
	NA
	NA

	 
	G
	Other
	NO
	NO
	NO
	NA
	NA
	NA

	5
	Land use, land use change and forestry
	 
	 
	 
	 
	 
	 

	 
	A
	Forest land
	Part
	NA
	Part
	NA
	NA
	NA

	 
	B
	Cropland
	NE
	NE
	NE
	NA
	NA
	NA

	 
	C
	Grassland
	NE
	NO
	NE
	NA
	NA
	NA

	 
	D
	Wetlands
	Part
	NE
	NE
	NA
	NA
	NA

	 
	E
	Settlements
	NE
	NO
	NO
	NA
	NA
	NA

	 
	F
	Other land
	NE
	NE
	NE
	NA
	NA
	NA

	 
	G
	Other
	NO
	NO
	NO
	NA
	NA
	NA

	6
	Waste
	 
	 
	 
	 
	 
	 

	 
	A
	Solid waste disposal on land
	NE
	All
	NA
	NA
	NA
	NA

	 
	B
	Wastewater handling
	NA
	All
	All
	NA
	NA
	NA

	 
	C
	Waste incineration
	All
	NE
	NE
	NA
	NA
	NA

	 
	D
	Other
	NO
	NO
	NO
	NA
	NA
	NA


All - Emissions of the gas are covered for all sources under the source category

NA - Emissions of the gas not applicable to the source category

NO - Emissions of the gas does not occur in Ireland for the source category

NE - Emissions on the gas not estimated for the source category

Part - Emissions of the gas estimated for some activities in the source category

2.5 Uncertainty Evaluation

Uncertainty estimation was implemented using Tier 1 approach of IPCC Good Practice Guidance. Quantitative uncertainties assessment was carried out for the emission level 2007 and for 1990-2007 (1995-2007 for F-gases) trend in emissions for all source categories (except LULUCF & Solvents use) comprising emissions of CO2, CH4, N2O, HFC and SF6 gases (in CO2 equivalents). The GHG uncertainty estimates do not take into account the uncertainty of the GWP factors. The sources included in the uncertainty estimate cover 99.9% of the total greenhouse gas emission.

Uncertainties were estimated using combination of available default factors proposed in IPCC Good Practice Guidance with uncertainties based on expert judgment, consultation with statistical office. 

The estimated uncertainties for total GHG and for CO2, CH4, N2O and F-gases are presented in Annex III. N2O emissions from agricultural soils, N2O emission from fuel combustion sectors and N2O from manure management are the sources with highest uncertainty in the GHG inventory.

The uncertainty as % of total national emissions in 2007 by different gases emissions is as follows: 

CO2

 (1.9%
CH4

 (2.7%
N2O

 (7.7%

The total GHG emission in the year 2007 is estimated with an uncertainty of ±8.4% and the trend of GHG emission 1990-2007 has been estimated to be ±2.2%.

2.6 Quality Assurance and Quality Control 

In order to improve further data integrity, correctness, and completeness, QA/AC plan was developed and implemented. The plan includes Tier 1 General Inventory Level QC Procedures outlined in Table 8.1 of IPCC Good Practice Guidance, and a peer review of the inventory estimates.

The QA/QC plan establishes good practice consistent with the IPCC Good Practice Guidance aimed at improving transparency, consistency, comparability, completeness, and confidence in the national inventory of emissions estimates.

The Quality Assurance and Quality Control (QA/QC) Plan has been prepared in order to improve transparency, consistency, comparability and completeness of Lithuania’s GHG inventory. The QA/QC Plan describes the quality objectives of the GHG inventory, the national system for inventory preparation, tasks and responsibilities. A description is provided of various formal procedures already implemented in the development of the GHG inventory and of planned improvements. The Center for Environmental Policy is responsible for co-ordination and implementation of the Plan.

2.6.1 Good Practice

Good Practice is a set of procedures intended to ensure that greenhouse gas inventories are accurate in the sense that they are systematically neither over nor underestimates so far as can be judged, and that uncertainties are reduced so far as possible.

Good Practice covers choice of estimation methods appropriate to national circumstances, quality assurance and quality control at the national level, quantification of uncertainties and data archiving and reporting to promote transparency.

Quality Control (QC) is a system of routine technical activities, to measure and control the quality of the inventory as it is being developed. The QC system is designed to:

(I) Provide routine and consistent checks to ensure data integrity, correctness, and completeness;

(II) Identify and address errors and omissions;

(III) Document and archive inventory material and record all QC activities.

QC activities include general methods such as accuracy checks on data acquisition and calculations and the use of approved standardized procedures for emission calculations, measurements, estimating uncertainties, archiving information and reporting. Higher tier QC activities include technical reviews of source categories, activity and emission factor data, and methods.

Quality Assurance (QA) activities include planned system of review procedures conducted by personnel not directly involved in the inventory compilation/development process to verify that data quality objectives were met, ensure that the inventory represents the best possible estimate of emissions and sinks given the current state of scientific knowledge and data available, and support the effectiveness of the quality control (QC) program.

Additional terms, explanations and specifications for QA/QC are given in chapter 8 of IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC 2000). 

2.6.2 Data Input

The specialists who compile the inventory must observe the following principles:

· To avoid transcription and copying errors, all data shall be entered only once and after that used with the help of formulas.

· The formulas shall not contain any specific factor values, since these shall be entered into individual cells of the spreadsheet as input data.

· The worksheets or cells with the input data or formulas shall be protected with a password in order to prevent any potential modification.

· If identical data is used under the categories of different sectors, the same electronic file shall be used for the calculations of both or several sectors.

· Confidential data shall be concealed from reading and protected by a password.

2.6.3 Data Documentation

The in

ventory documentation must be sufficiently comprehensive and clear for independent experts to be able to obtain and review the references used and to restore the emission calculations. Complete and accessible documentation of the methods, data and data sources, spreadsheets, telephone recordings and other data contacts is very important for compilation and provision of a correct and exhaustive inventory.

It is necessary to ensure that the information, including the sources of data references used for the emission calculations in relation to the inventory, is sufficient for independent experts to reproduce the inventory calculations. The documentation shall also contain information on all changes made with respect to the data sources or methodological modifications in the current year. Both the inventory spreadsheets and the inventory document must be thoroughly checked to be able to judge the completeness, accuracy and consistency of the references. The analyst of the inventory and QC personnel should be well acquainted with the below-listed procedures that enable ensuring high quality of the inventory.

In the spreadsheets, all input data (activity data, emission factors, carbon coefficients, etc.) must have references to the published or unpublished data sources. The spreadsheets may not contain any uncountable data without any references, except for standard conversion factors or similar information:

· In the spreadsheets, references to the sources used shall be entered as Excel comments, or another marking system should be used. Abbreviated references may be given only when a comprehensive reference list is presented in a separate worksheet. 

· Each reference in the spreadsheet (published or unpublished) shall have a documented copy either in the current inventory file or in the archive of former inventories.

· Oral references shall be based on the Contact Report which shall provide information on the date of the respective phone call or meeting.

· Each reference given in the spreadsheets shall also be indicated in the list of the references of the inventory document using the same form of presentation of the reference in question.

· All information (records, contact reports, comments, and, especially, printouts from the spreadsheets) must be dated.

· References or short logical clarifications, or assumptions and criteria used by personnel responsible for individual sectors with respect to selection of the activity data and emission factors must be documented in a specified place of the spreadsheet or in comment cells.

· Changes in assumptions, methodologies or data sources as compared to the previous year may be given in comments.

When checking the spreadsheets, the following should be checked:

· Spreadsheet books: is there sufficient data for primary data sources;

· All references in the spreadsheets and the inventory documents: is the list given complete; are all documents referred to in the spreadsheets also given in the inventory;

· Documents listed in the reference section: do all these documents actually exists (in archives or in the current inventory file);

· All contact sheets, fax messages, other storages, printed documents or other information of unpublished documents shall be carefully checked;

· The inventory and spreadsheet references shall be randomly checked to make sure that correct information is presented from the document indicated in the reference and that there are no transcription errors;

· Assumptions and criteria for selection of the activity data: have they been discussed and documented in respective comment cells of the spreadsheets.

If possible, all references in the inventory documents and spreadsheets should be presented in the same form. The proposed types of references are listed below.

Telephone or meeting contacts. Individual persons, organisations, and companies that provide information shall be identified giving their full name, telephone and fax numbers as well as indicating the date of the provision of information. 

Fax messages, letters, electronic messages and other written or unpublished information. Such information shall be presented together with complete contact information of the provider, i.e. name, address, telephone and fax numbers, email address, etc.

Published data. This information shall be provided together with complete bibliographical  source data, including the author, title, publisher, town, publication date, etc. as well as the number of pages.

Electronic data. The name, abbreviation, address, telephone, and email address of the data provider as well as other important information shall be indicated. The source information of the data obtained from the internet shall be as comprehensive as possible, including the webpage address and the date when the data was downloaded.
Comments. Here it is very useful to indicate the date of the comment as well as the name or the initials of the person who has made the comment (tip – set the Excel program on automatic display of the User Name in the comment).

2.6.4 Quality Control Procedure

Analysts of the inventory must adopt adequate procedures for development and modification of the spreadsheets to minimise emission calculation errors. Checks ensure compliance with the established procedures as well as allow detecting the remaining errors.

Parameters, emission units and conversion factors used for the calculations must be clearly singled out and specified. Also, additional procedures should be followed to ensure that the parameters and emission factors are correctly written down and that relevant conversion factors are used.

· Emission units, parameters and conversion factors shall not be directly included in the formulas; any value used for the calculations more than once shall be given in the spreadsheets (preferably at the top of the page and in bold) and in the calculations, where they should be taken from one cell as a reference.

· Units shall be properly marked and correctly maintained during the entire calculation.

· Correct conversion factors shall be used.

· Temporary coefficients shall be used correctly.

The analysts must ensure data consistency in the databases and spreadsheets.

· Confirm that respective data processing steps have been correctly represented in the spreadsheets (e.g. correct formulas have been used);

· Confirm that data relations have been properly presented (e.g. that the data is of the same year and given in the same units);

· Clearly distinguish between the input data and the calculable data in the spreadsheets (e.g. by setting a respective colour coding system).

The managers of sectors shall present the spreadsheets with the input data, calculation results and descriptions of the respective chapters of the NIR to the Manager of the Inventory and to the Manager of Quality Control.  

Quality control involves the following:

Evaluation of the data collection procedure, to establish whether: 

· the necessary methods, activity data and emission factors (i.e. those in conformity with  the IPCC Good Practice Guidance) have been used; 

· the calculations have been made correctly;

· all time series data has been provided and calculated; 

· the data and results for the current year have been compared with the data and results of the previous years; 

· the notes and comments contain all necessary information on the data sources, calculation methods, etc.

Evaluation of the emission calculation, to establish:
· consistency of the emission factors used; 

· correctness of the emission parameters, units, conversion factors used;

· correctness of the data transferred from spreadsheets to CRF tables; 

· correctness of repeat calculations. 

Evaluation of the preparation of respective chapters of the National Inventory Report, to establish:
· integrity of the structures of the inventory data;

· completeness of the inventory;

· consistency of time series; 

· whether the emission estimates have been compared with previous estimates;

· whether the data tables of the National Inventory Report correspond to the text;

· whether all necessary information on the data sources, assumptions and calculation methodology have been provided.

For the purpose of data quality control, the Visual Basic Code shall used, which calculates the main statistical parameters and draws a diagram of the data.

The results of the check are recorded in a verification-data correction protocol, the form of which is given in Annex 1.

After the check, the protocol is given back to the sector managers who respond to the comments of the QC Manager and, if necessary, correct the data, calculation methodology or the report (NIR) accordingly.

2.6.5 Reporting, Documentation, and Archiving Procedures 

Inventory data as well as background information on activity data and emission factors are archived by the Center for Environmental Policy. Backups of each year data and supportive material are kept as a separate CD. 

Information on QA/QC activities, decisions reached by the experts group, reviews, results of key category analysis and uncertainty analysis as well as inventory development is documented and archived in the data base at the Ministry of Environment. 

Ministry of Environment is a single location where archives of GHG submissions and all supporting reference material is stored and maintained. Backups are prepared on regular basis following the MoE information management procedures. 

2.7 Recalculations and Improvements

More transparent National Inventory report (NIR) was prepared providing more precise descriptions of the methodologies, activity data and emission factors. Activity data for large number of emission sources were checked and reviewed. QA/QC plan was updated and implemented.

Energy

The data on fuel consumption were checked and verified with the data available at the Statistics Lithuania and adjusted accordingly.

Industry

CO2 emissions from cement production were recalculated using corrected data on clinker composition obtained directly from cement production company. Country-specific calcium oxide (CaO) content was also provided by cement producer.

The data on lime production were provided by the Statistics Lithuania. The data from the previous submissions were reviewed and corrected in accordance with the latest statistical information.

The data on soda CO2 emissions from soda ash use were recalculated compared to previous submissions taking into account separately soda ash consumption in glass production and other use of soda ash.

Carbon dioxide emissions from glass production were recalculated based on new data provided by glass production companies.

CO2 emissions from rock wool production were recalculated using new more accurate and reliable data provided by the production company.

The data on ceramic brick and vitrified clay pipes production were taken from statistics publications
. Ceramic brick production in previous submissions was overestimated as subcategory 26.40.11.13 “Ceramic bricks and blocks for common masonry” was added to the category 26.40.11.10 “Non-refractory clay building bricks” which already contained that subcategory. Ceramic bricks production data in the Statistics Lithuania publications for various periods are provided in different units. Recalculation of data to mass units was made by applying average conversion factors based on information provided by the largest ceramic brick and pipe producer in Lithuania.

Emission from nitric acid production and ammonia production were reported using estimations provided by national chemical companies. Emission data from nitric acid production for 2004-2007 were recalculated using latest revised production data.

Emissions from methanol production were calculated using data obtained from the Statistics Lithuania publications.

A survey of fluorinated gases in Lithuania was conducted in 2008 and the results of the survey were used as a basis for recalculation of emissions. The data on use of F-gases were collected by interviewing representatives of most important trade and industry sectors.

Waste

Activity data of solid waste disposal on land for 1950 -1990 period were adapted using  correlation analysis of recorded data and considering the population growth and GDP dynamics. Additional data were provided on composition of municipal waste.

3 
Trends in ghg emissions  

3.1 Emission trends for aggregated greenhouse gas emissions 

Aggregated emissions of GHG expressed in Gg CO2 equivalent (without CO2 removals and emissions from the LULUCF sector) have decreased by approximately 53% during the period 1990–2007 (Fig. 3.1).  
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Fig. 3.1. Emission trends for aggregated GHG (Gg CO2 eqv.) 

A rapid decrease of GHG emissions has followed the decline of the national economy in the 1990s.  The reduction of GHG emissions from 1990 to 2000 was about over  60%. Towards the mid 1990s, Lithuania’s GDP began to rise and the reduction in emissions slowed down. The annual increase of GHG emissions in 2000-2007 was approximately 4% annually.

3.2 Emission trends by gas 

The decline in the emissions of the main greenhouse gases between 1990 and 2007 is shown in Fig. 3.2.  
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Fig. 3.2. Trends of GHG emissions by gas in CO2 equivalent, Gg 

Emissions of all three gases were increasing continuously from 2000 to 2007. This increase mainly follows the growth in industrial output as reflected by the growth of GDP. 

3.2.1 Carbon dioxide emissions 

Overall CO2 emissions in 2007 compared to 2006 increased by 1285 Gg including LULUCF (27.5%) or 1322 Gg excluding LULUCF (9.1%). 

CO2 emissions in energy sector in 2007 increased by 1.1% compared to 2006 mainly due to substantial increase in fuel consumption in transport sector. Emissions in transport sector increased by 19% but was compensated by reduced emissions by energy industries (-9.4%) and manufacturing industries and construction (-7.1%).

CO2 emissions from industrial processes in 2007  increased by 69% due to more than doubling of ammonia production which is the main source of CO2 emissions in industry.

In LULUCF sector forest area was continuously expanding resulting in additional sequestration of 36 Gg CO2 (about 0.4% of the total emissions).

3.2.2 Methane emissions 

Overall methane emissions in 2007 compared to 2006 increased by 0.7 Gg (3.6%) mainly due to increased fugitive emissions in oil production. Reduced number of non-dairy cattle caused slight reduction of methane emissions in agriculture sector.

3.2.3 Nitrous oxide emissions 

Overall N2O emissions in 2007 compared to 2006 increased by 1.8 Gg (11%) due to substantial increase in nitric acid production. 

3.3 Emission trends by source

The trends of GHG emissions by sectors are presented in Table 3.1 showing GHG emissions by sectors, expressed in CO2 equivalent and not taking into account GHG emissions/removals from LULUCF. 

The most significant reduction in GHG emissions was observed immediately after declaration of independence from 1991 to 1993 when the total emissions decrease d by more than 50% mainly due to sharp decline of activities  in energy and industrial sectors. The decrease was noticeable in all sub sectors but especially sharp in manufacturing and construction where GHG emissions decreased approximately 3 times.

Reduction of GHG emissions in agriculture was less dramatic but still reached about 40% in two years.

Another reduction of GHG emissions in energy and agriculture sectors occurred in 1998-2000 though emissions from industrial processed were continuously increasing from 1995. From the year 2000 GHG emissions are slightly increasing in all sectors except waste.

In waste sector, GHG evaluated GHG emissions were decreasing throughout the whole period under consideration mainly due to decline in waste disposal on land.

The major source of GHG has been energy sector though its share in the total emissions decreased from 69% in 1990 to 58$ in 2007 (excluding LULUCF) (Fig. 3.3)
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Fig. 3.3. Shares of GHG emissions by sector in 1990 and 2007 in CO2 equivalent 

In LULUCF sector, average annual increase of forest area in 1990-2007 was approximately 10.7 thou. ha. The fastest increase of forest area was observed during the last 8 years reaching 20 and more thou. ha per year. 

Table 3.1. Trends of GHG emissions by sectors, CO2 equivalent, Gg

	GHG source and sink categories
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	1.  Energy 
	33,640
	35,808
	20,127
	16,117
	15,168
	14,203
	14,736
	14,284
	14,990
	12,571

	2.  Industrial Processes
	4,106
	4,131
	2,374
	1,452
	1,550
	1,893
	2,323
	2,241
	2,608
	2,557

	3.  Solvent and Other Product Use
	101
	101
	100
	100
	99
	99
	98
	97
	96
	96

	4.  Agriculture 
	9,463
	8,650
	5,949
	4,893
	4,251
	4,078
	4,436
	4,430
	4,238
	4,116

	5.  Land Use, Land-Use Change and Forestry(5)
	-10,739
	-10,506
	-10,506
	-9,246
	-9,721
	-7,855
	-8,369
	-8,844
	-9,254
	-9,289

	6.  Waste 
	1,766
	1,701
	1,579
	1,539
	1,513
	1,528
	1,518
	1,534
	1,545
	1,437

	Total (including LULUCF)(5)
	38,336
	39,885
	19,623
	14,854
	12,860
	13,945
	14,741
	13,741
	14,223
	11,487

	Total (excluding LULUCF)
	49,075
	50,391
	30,130
	24,101
	22,581
	21,800
	23,110
	22,585
	23,476
	20,776


	GHG source and sink categories
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2007/1990, %

	1.  Energy 
	12,571
	11,060
	11,791
	11,892
	11,915
	12,562
	13,246
	13,352
	-59.9

	2.  Industrial Processes
	2,557
	2,739
	2,942
	3,116
	3,137
	3,278
	3,620
	3,756
	34.8

	3.  Solvent and Other Product Use
	96
	95
	95
	94
	94
	93
	93
	92
	-8.8

	4.  Agriculture 
	4,116
	3,841
	3,967
	4,170
	4,323
	4,297
	4,270
	4,323
	-55.1

	5.  Land Use, Land-Use Change and Forestry(5)
	-8,690
	-8,463
	-7,909
	-8,326
	-8,632
	-9,101
	-9,269
	-9,288
	-13.5

	6.  Waste 
	1,437
	1,451
	1,435
	1,339
	1,373
	1,372
	1,334
	1,351
	-23.0

	Total (including LULUCF)(5)
	9,872
	11,143
	12,078
	11,892
	12,347
	12,838
	12,982
	14,803
	-59.7

	Total (excluding LULUCF)
	19,186
	20,230
	20,611
	20,842
	21,602
	22,563
	22,874
	24,738
	-49.6


4 Energy Sector (Sector 1)

4.1 Fuel Consumption 

4.1.1 Energy industries  

The extensive energy sector inherited from the Soviet period does not conform to the current requirements of the energy market (in terms of efficiency, management principles, structure, etc.). Therefore the recent national policy relating to this sector has focused primarily on its substantial reorganisation and privatization, as well as the implementation of the relevant European Union (EU) Directives. 

Energy capacities are sufficiently developed:  power plants, an oil refinery, an oil import and export terminal, a trans-shipment terminal for petroleum products, natural gas and district heating systems. The primary energy balance is well-structured (and dominated by natural gas, petroleum products and nuclear energy); a possibility to use different fuels in the majority of energy enterprises ensures reliable energy supply as well as better control over environmental pollution. 

However, the available energy potential is not fully utilized; national electricity and gas networks have no direct connections to Western European energy systems and depend on a single supplier of natural gas from Russia; electricity networks and substations are worn;  a number of towns and settlements have no natural gas supply system; in district heating systems for the residential sector, energy is inefficiently used. 

The Ignalina Nuclear Power Plant (NPP) plays a key role in the Lithuanian energy sector, as it produces about 80% of the electricity currently produced nationally. It has an installed capacity of 3000MW in two RB MK-1500 (large power channel reactor) reactors. The electricity produced at Ignalina is used not only for domestic purposes, but is exported as well. Following the Accession Agreement to the EU, Lithuania closed the first reactor on 31st December 2004 and the second reactor shall be closed by 2010.  The share of electricity produced in Ignalina will be taken over mainly by the Lithuanian Thermal Power Plant, the largest combined heat and power plants at Vilnius and Kaunas. Thus, the projected energy demand after the decommissioning of Ignalina NPP can be fully met by using the existing generating capacity. 

New National Energy Strategy was adopted by Lithuanian Parliament in 2007. The main objectives of the strategy is to diversify energy sources including nuclear power and to expand input of renewable energy sources. The Strategy foresees construction of the new regional nuclear power station in cooperation with other Baltic States and Poland which should start operating not later than 2015 however the recent events related with the preparations for the construction of new nuclear indicated that the feasible date of construction can be 2010.

The energy industries use 46% of all fuel used in combustion processes. Shares of different fuel types in the total consumption by the energy industries are presented in Fig. 4.1.  

[image: image7.emf]0

100,000

200,000

300,000

400,000

500,000

600,000

1990 1992 1994 1996 1998 2000 2002 2004 2006

Fuel consumption, TJ/year

Biomass Gaseous fuels

Solid fuels Liquid fuels


Fig. 4.1. Variations of fuel consumption in energy sector

Crude oil and natural gas are mainly imported from Russia. Crude oil and other inputs to refineries constituted about 60 % of 2007 energy imports and natural gas accounted for about 30 % of those imports. The indigenous production of oil is of high quality and mainly used in manufacturing of lubricants and other petroleum derivatives.

4.1.2 Manufacturing industries and construction 

Fuel combustion in manufacturing industries and construction is shown in Fig. 4.2.  Overall fuel consumption in the sector has declined approximately 5 times from 1991 to 1999 but started increasing by approximately 6% annually from the year 2000. In 2007 fuel combustion in manufacturing industries and construction sector amounted to 26,363 TJ.

Fuel consumption declined substantially in all subsectors but the most dramatic reduction is observed in pulp and paper industry where decline was continuing actually throughout all the period and comprised only 25 TJ in 2004 and 57 TJ in 2007. 

4.1.3 Transport sector  

One of the long term priorities of Lithuanian transport policy as set out in the Long-term economic development strategy of Lithuania until 2015 is the reduction of the negative impact of transport on the environment. 

The density of transport routes as well as the number of road vehicles has increased rapidly during the last decade. During that period, the number of personal cars more than doubled. All passenger cars younger than 5 years with petrol engines have catalysers installed.  
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Fig. 4.2. Fuel combustion in manufacturing industries and construction sector 

Passenger cars are mostly using petrol fuel, whereas buses and heavy duty vehicles run mainly on diesel fuel. The use of liquefied natural gas is strongly influenced by the fluctuation of fuel prices. There are plans to promote railway transport. Marine transport is developed in the only large Lithuanian port, Klaipeda.  

55% of fuel consumed in the transport sector is diesel fuel, followed by gasoline and liquefied petroleum gas, as shown in Fig. 4.3. In navigation diesel fuel and fuel oil are used.  As regards aviation, aviation gasoline, kerosene type jet fuel and gasoline type jet fuel are used for aviation. Railways use diesel fuel. 

4.1.4 Other sectors  

Other sectors consist of fuel combustion in commercial/institutional, residential and agriculture/forestry/fishing sectors.  Fuel consumption in other sectors is presented in Fig. 4.4.

Residential sector consumes about 90% of all fuels consumed in this sector.
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Fig. 4.3. Fuel consumption in transport sector
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Fig. 4.4. Fuel consumption in other sectors 

4.2 Greenhouse gas emission sources in energy sector  

GHG emissions from the energy sector – fuel combustion and fugitive – constitute more than half (54.7% in 2007 excluding LULUCF) of the total GHG emissions. As the key source analysis has revealed, energy sector – fuel combustion activities are responsible for a number of key source categories (Table 4.1).

Table 4.1. Key GHG emission sources in energy sector in 2007 

	Source
	GHG
	1990
	2001
	2007
	Share in the total emissions % in 2007

	1.AA.3B Road transport liquid fuels 
	CO2
	5281
	3160
	4819
	13.8

	1.AA Stationary combustion - gaseous fuels
	CO2
	8092
	3119
	3629
	10.4

	1.AA Stationary combustion - liquid fuels
	CO2
	11545
	3499
	2208
	6.3

	1.AA Stationary combustion - solid fuels
	CO2
	409
	106
	650
	1.9

	1.C1 International bunkers
	CO2
	721
	401
	531
	1.5

	1.AA.3C Railways - liquid fuels
	CO2
	355
	194
	229
	0.7

	1.B Fugitive emissions from fuels
	CH4
	358
	203
	228
	0.7


4.2.1 Energy industries 


The energy industries were responsible for 36.5% of the total GHG emissions from the energy sector in 2007 (4.96 Tg out of 13,57 Tg). More than two thirds of GHG emissions (68% in 2007) from the energy industries are from public electricity and heat production. Petroleum refining is done at JSC Mazeikiu Nafta – the only petroleum refining company in Lithuania and is responsible for over 30% of the CO2 emissions from the energy industries.  

Shares of CO2, CH4, N2O emissions from fuel combustion in energy industries are presented in Fig. 4.5. GHG emissions from manufacture of solid fuels and other energy industries are very small. 
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Fig. 4.5. CO2, CH4 and N2O emissions (Gg) from fuel combustion in energy industry in 2007

4.2.2 Manufacture and construction 

In this subsector emissions are included from fuel combustion in:

· Chemicals production;

· Pulp, paper and print industry;

· Food processing, beverages and tobacco production;

· Other.

As the manufacture and construction sectors mainly use gaseous fuels, the largest share of CO2 emissions originate from this type of fuel. Shares of CO2 emissions (in Gg) from different types of fuel in fuel consumed in manufacture and construction are presented in Fig. 4.6.  
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Fig. 4.6. CO2 emissions (Gg) from different types of fuel consumed in different manufacture and construction sectors in 2007

Manufacturing and construction activity  emitted 1454 Gg of CO2 and CH4 and N2O in small quantities - 0,26 Gg and 0.05 Gg respectively in 2007. 

4.3 Other sectors

The structure of GHG emission in other sectors is presented in Fig. 4.7.
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Fig. 4.7. CO2, CH4 and N2O emissions (Gg) from fuel combustion in  others sectors in 2007

In 2007 other sectors emitted 1306 Gg CO2 and  small quantities of  CH4 and N2O  8.03 and 0. 09 Gg respectively.

4.4 Methodological issues 

For calculation of GHG emissions in the energy sector Tier 2 Sectoral approach has been used. Emissions of direct greenhouse gases, i.e. CO2, CH4 and N2O, are calculated on the basis of activity data – amount and sort of fuel used - and national/Corinair emission factors. Activity data had been obtained from Lithuanian Statistics publication “Energy balance”.

National emission factors have been developed on the basis of international experience, to which local circumstances have been applied, by scientist Prof. B. Jaskelevicius and consultant P. Liuga who based themselves on emission factors developed by Danish, German and Slovak experts
. The emission factors calculated apply to CO2 and SO2, NOx, CO, CH4, N2O, NMVOC and particulate matter, for the different sectors for the following types of fuels: coal, fuel wood, natural gas, orimulsion, heating gas oil, petrol, kerosene, other processed fuel, flammable secondary energy sources. 

Emission factors were assigned to a number of energy generating facilities categories that are in line with the categories used in national fuel and energy balance (Table 4.2).

Different emission factors are set depending on the sector, where fuel is used: electricity production, heat power stations, industry, small enterprises, households, transport. Moreover, different transport means are distinguished: motor cars, railways, water transport, air transport and agricultural machines. 

Table 4.2. Categories of energy generating facilities in national fuel and energy balance and national emission factors sheets (Prof. B. Jaskelevicius,  P. Liuga, 1997)

	Fuel combustion sector
	Categories of the national energy 

and fuel balance

	1. Power plants 
	Production of electricity and thermal energy

	2. Heat boiler houses
	Energy companies

	3. Industry 
	Industrial manufacturing

	
	Construction engineering and mounting works

	4. Small companies 
	Municipal domestic needs

	
	Agricultural activities

	
	Other

	5. Households
	Households

	6. Transport
	Transport


Annex 1 presents national emissions factors for the following 19 types of fuel: oil, coal, fuel wood, natural gas, peat, other natural fuel, heavy fuel oil, orimulsion, household furnace fuel, vehicle gasoline, diesel fuel oil, aviation gasoline, liquefied natural gas, kerosene, other processed fuel, combustible auxiliary energy resources, other products of refinery and shale oil. 

Corinair emission factors have been used for petroleum coke (CO2 – 101 t/TJ, CH4 – 1.5 kg/TJ, N2O – 1.4 kg.TJ) and biogas (CO2 – 41.9 t/TJ, CH4 – 1.5 kg/TJ, N2O – 1.95 kg.TJ) fuels.

The emissions from off-road vehicles in category ‘1A.4 Other sectors’ were calculated using emission factors from mobile sources for Liquid fuels (national emission factors were used for motor gasoline, LPG, diesel oil used in Agriculture/Forestry/Fisheries). The residual fuel oil was also included in Liquid fuels in this sector and national emission factors were applied.

4.5 Comparison of sectoral and reference approaches

Carbon dioxide emissions from energy sectors should be calculated using both sectoral and reference approach. Reference approach is accounting for carbon, based mainly on supply of primary fuels and the net quantities of secondary fuels or fuel products brought into the country. 

Difference between sectoral and reference approach is presented in Table 4.3 below. Difference was calculated excluding non-energy fuel use and feedstocks. The reasons of the differences are mainly due to statistical differences in fuel consumption and that fuel losses (transformation, transport etc.) are not taken into account in the reference approach.

Table 4.3. Differences between sectoral and reference approaches

	 
	Fuel consumption
	Emissions

	
	Reference approach, PJ
	Sectoral approach, PJ
	Difference, %
	Apparent energy consumption
	Reference approach, Gg
	Sectoral approach, Gg
	Difference, %

	1990
	514.9
	465.2
	3.1
	479.5
	33,876
	32,672
	3.7

	1991
	545.2
	493.0
	1.6
	501.1
	35,547
	34,785
	2.2

	1992
	297.3
	278.8
	-1.1
	275.8
	19,570
	19,524
	0.2

	1993
	227.7
	216.4
	-0.1
	216.3
	15,707
	15,605
	0.7

	1994
	219.4
	204.7
	-0.6
	203.5
	14,789
	14,659
	0.9

	1995
	228.7
	194.0
	3.3
	200.3
	14,671
	13,666
	7.4

	1996
	233.4
	201.3
	3.1
	207.6
	15,280
	14,159
	7.9

	1997
	226.1
	195.1
	2.3
	199.6
	14,686
	13,710
	7.1

	1998
	233.5
	201.6
	3.1
	207.9
	15,445
	14,404
	7.2

	1999
	202.6
	171.2
	2.9
	176.2
	13,042
	12,014
	8.6

	2000
	179.8
	154.9
	-1.3
	152.9
	11,174
	10,500
	6.4

	2001
	199.8
	164.4
	3.5
	170.1
	12,635
	11,190
	12.9

	2002
	199.5
	166.2
	1.7
	169.0
	12,519
	11,298
	10.8

	2003
	203.8
	168.2
	1.9
	171.5
	12,569
	11,316
	11.1

	2004
	211.1
	177.9
	1.9
	181.3
	13,157
	11,973
	9.9

	2005
	223.1
	187.8
	1.4
	190.4
	13,870
	12,652
	9.6

	2006
	224.6
	188.0
	2.2
	192.0
	14,002
	12,753
	9.8

	2007
	243.7
	188.6
	0.8
	190.2
	14,618
	12,881
	13.5


4.6 Emissions of Precursor Gases 

The inventory of ozone precursors (CO, NOX and NMVOCs) and aerosol precursor (SO2) gases are reported in the CRF from 2002 onwards. Emission estimates for precursors in the relevant subcategories: nitrogen oxides (NOx), carbon monoxide (CO) and non-methane volatile organic compounds (NMVOC) are mainly emitted from the energy sector as a result of organic fuel combustion and oil processing. Data on precursors emissions are reported annually under Convention of Long-Range Transboundary Air Pollution (CLRTAP) and used as a data source for GHG inventories. 

4.7 Uncertainties

There is a certain level of uncertainty for the fuel combustion sector. Data on fuel consumption are collected by the Lithuanian Statistical Department which prepares the annual report “Energy balance”. Some categories defined in the CRF do not exactly match the categories of energy commodities and economic sectors identified in the national statistics. Therefore the final figures for fuel consumption and respective emissions have had to be calculated by grouping data selected from the Energy Balance, suing one’s best judgment. Based on recommendations provided by 2006 IPCC Guidelines for GHG inventories (IPCC, 2006) the default uncertainty range for fossil fuel combustion data should be assumed to be plus or minus 5%. Since data on biomass as fuel are not well developed as for fossil fuel, the uncertainty range for biomass is plus or minus 50% as recommended by (IPCC, 2006).

4.8 International bunkers fuels 

The Lithuanian Statistical Yearbook provides data on marine bunkers. Data on gas/diesel oil and residual fuel oil is available, where the later makes about 82% of total GHG emissions from marine bunkers. National emissions factors are used to estimate CO2, CH4 and N2O emissions. 

Since 2001, three types of aviation fuel are distinguished: aviation gasoline, gasoline type jet fuel and kerosene type jet fuel. 

Following advice from experts
 it was decided to distinguish GHG emissions from aviation bunkers in such a way that all aviation gasoline is used for domestic purposes and thus all the rest (gasoline type jet fuel and kerosene type jet fuel) is used for international flights – the latter could therefore be considered as aviation bunkers. The data on jet fuel (kerosene and aviation gasoline) split between domestic and international aviation is available only from 2001 therefore GHG emission are reported for 2001-2007. The data on jet kerosene used for military in Lithuania is available starting from 2003 therefore GHG emissions are reported for 2003-2007.

4.9 Fugitive emissions from oil and gas operations

Fugitive emissions from oil and natural gas activities include all emissions from the exploration, production, processing, transport, and use of oil and natural gas and from non-productive combustion. Fugitive emissions consist mainly of emissions of methane, carbon dioxide and nitrous oxide. 

Emissions were calculated using emission factors (Table 4.4) As country-specific emission factors are not available, emissions of CH4 and CO2 from natural gas distribution and transmission were recalculated using default emission factors (averages) for countries with economies in transition provided in 2006 IPCC Guidelines and based on activity data obtained from various sources: Geological Survey of Lithuania (number of drilling, testing, servicing wells), Statistics Lithuania publication “Energy balance” (oil production and refining), JSC “Lietuvos dujos” (length of pipelines). There are no mining activities in Lithuania, thus no fugitive emissions from solid fuels exists.

Table 4.4. Emission factors used for estimation of emissions from oil operations.

	Category
	Subcategory
	Emission Type
	Emission factor
	Units of measure

	
	
	
	CH4
	CO2
	N2O
	

	Wells
	Drilling
	All
	4.3E-07
	2.8E-08
	0
	Gg per number of wells drilled

	
	Testing
	All
	2.7E-04
	5.7E-03
	6.8E-08
	Gg per number of wells drilled

	
	Servicing
	All
	6.4E-05
	4.8E-07
	0
	Gg/yr per number of producing and capable wells

	Gas transmission 
	All
	Fugitives
	6.33E-04
	1.44E-06
	0
	Gg per 106 m3 of marketable gas

	
	
	Venting
	3.92E-04
	5.2E-06,
	0
	Natural gas transmission (venting)

	Gas distribution
	All
	All
	1.8E-03
	9.55E-05
	0
	Gg per 106 m3 of utility sales

	Oil production
	Conventional oil
	Fugitives
	1.45E-05
	2.7E-04
	0
	Gg per 103 m3 conventional oil production

	
	
	Venting
	138.1E-05
	1.2E-05
	0
	Gg per 103 m3 conventional oil production

	
	
	Flaring
	13.75E-05
	6.7E-02
	6.4E-07
	Gg per 103 m3 conventional oil production

	Oil transport
	Pipelines
	All
	5.4E-06
	4.9E-07
	0
	Gg per 103 m3 oil transported by pipeline

	Crude oil refining
	All
	All
	745
	0
	0
	Kg per PJ oil refined


5 INDUSTRIAL PROCESSES (Sector 2)

5.1 Industry Sector Overview

After the economic recession in the 1990’s, Lithuania’s industrial production and economy started to grow, as reflected by the growth of the GDP.  Trends of development of some key industrial activities are shown in Fig. 5.1.
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Fig. 5.1. Trends in development of some key industrial activities in 1992-2007

5.2 Greenhouse Gas Sources and Emissions

Emission from industrial processes occur when chemical reactions result in the production of CO2 (as in cement production) and a portion of it is released to the atmosphere or when GHG themselves are used in the industrial processes. 

There are several GHG sources in industry but only three of them contribute more than 1% to the total GHG emissions fall within the key source categories. The main industrial GHG sources are provided in Table 5.1. 

Table 5.1. GHG emissions from main industrial sources (Gg CO2 equivalent)

	Source
	GHG
	1990
	2001
	2007
	Share in the total emissions % in 2007

	2.B.2 Nitric acid production
	N2O
	771
	1,443
	2,579
	7.1%

	2.B.1 Ammonia production
	CO2
	1,190
	1,130
	2,329
	6.4%

	2.A.1 Cement production
	CO2
	1,668
	283
	524
	1.4%

	2.A.2 Lime production
	CO2
	216
	41
	42
	0.12%

	2.A.7.2 Mineral wool production
	CO2
	6.1
	3.8
	12.4
	0.03%

	2.A.7.3 Bricks and tiles
	CO2
	228
	13.6
	12.4
	0.03%

	2.A.7.1 Glass production
	CO2
	13.3
	18.3
	6.7
	0.02%


5.3 Mineral Industry 

5.3.1 Cement Production

Activity data

Emissions of CO2 occur during the production of clinker that is an intermediate component in the cement manufacturing process. High temperatures in cement kilns chemically change calcium carbonate into lime and CO2. The conversion of the lime into cement clinker then results in the release of further CO2. 

Cement is produced in a single company “Akmenes Cementas” situated in the North Western part of Lithuania. The total nominal capacity of the plant is about 5 million tonne cement per year. The data on clinker production and composition were provided by the Akmenes Cementas company.

Clinker production has fallen sharply after the declaration of independence from more than 3 million tonne annually in 1990 to about 500 to 600 thousand (Fig. 5.2). During the last several years production has slightly increased and reached more than 900 thou. tonne in 2006 and 2007.

CaO content in clinker fluctuated in the period 1990 to 2007 from 62.3% to 65.3%, the average value being 64.3%, standard deviation 0.8%. 

The data on MgO content in clinker were provided only for the period 2000 to 2007. MgO content fluctuated in the range from 3.33% to 4.13%, average value was 3.82%, standard deviation 0.29%. For GHG calculation from 1990 to 1999 average MgO content value was used.

The data on generation of cement kiln dust (CKD) (fraction not recycled to the kiln) were provided only for 1004-2007 (fluctuation from 0.5% to 2.3% of clinker production, average value 1.3%). Average value was taken for the period when specific data were not available. According to the Akmenes Cementas, only about 5% of the CKD is calcinated.
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Fig. 5.2. Clinker production in Akmenes Cementas

Methodological issues

CO2 emission was calculated by Tier 2 method using specific production data provided by the production company. CO2 emission was calculated using the following equation:



Emission = CP× (CCaO× (MCO2/MCaO) + CMgO× (MCO2/MMgO)) + 

+ CKD×CF× ( CCaO× (MCO2/MCaO) + CMgO× (MCO2/MMgO)),


where

CP is clinker production, Gg,

CKD is cement kiln dust generation, Gg,

CF is calcinated fraction of the CKD,

CCaO and CMgO are CaO and MgO fractions in clinker,

MCO2, MCaO, MMgO are molecular weights of CO2​, CaO and MgO.

Estimated CO2 emissions in cement production are shown in Table 5.2.

Table 5.2. Estimated CO2 emissions (Gg/year) in cement production 

	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	1,668.1
	1,550.0
	755.0
	363.9
	381.6
	308.0
	317.5
	366.1
	411.7


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	345.8
	292.5
	283.4
	290.5
	292.5
	351.0
	383.4
	516.2
	524.0


5.3.2 Lime Production

Activity data

The data on lime production were provided by the Statistics Lithuania
. The data from the previous submissions were reviewed and corrected in accordance with the latest statistical information.

The data on hydrated lime production are provided by the Statistics Lithuania from 2002. The fraction of hydrated lime is very small, about 0.001% in 2002 to 2006, and only in 2007 it reaches 1.1%. Actual hydrated lime production data were used for emission calculation in 2002-2007 and it was assumed that hydrated lime production was zero in 1990 to 2001.

Hydrated lime data were converted to quicklime using default water content correction factor 0.28
. 

After declaration of independence lime production shrank from approximately 300 thou. tonne annually to 50 thou. tonne in 1993 and was fluctuating about this value since then (Fig. 5.3).
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Fig. 5.3.  Lime production 

According to the data provided by the Naujasis Kalcitas company which is the main lime producer in Lithuania, limestone used for lime production contains 90% to 92% CaCO3 and 4% to 5% MgCO3. Based on these data it was assumed that the product contains  on average 91.1% CaO, 3.9% MgO and 5% impurities.

Methodological issues

CO2 emission was calculated by Tier 2 method using production data provided by the Statistics Lithuania and limestone composition data provided by the Naujasis Kalcitas. As it was mentioned above, hydrated lime data were converted to quicklime using default water content correction factor 0.28. CO2 emission was calculated using the following equation:



Emission = LP× (CCaO× (MCO2/MCaO) + CMgO× (MCO2/MMgO))


where

LP is lime production, Gg,

CCaO and CMgO are CaO and MgO fractions in lime,

MCO2, MCaO, MMgO are molecular weights of CO2​, CaO and MgO.

Estimated CO2 emissions in lime production are provided in Table 5.3.
Table 5.3. Estimated CO2 emissions (Gg/year) in lime production 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	216.4
	220.4
	121.9
	36.4
	28.5
	54.3
	35.6
	29.6
	51.0


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	30.5
	22.2
	41.4
	41.7
	45.3
	45.3
	29.7
	49.2
	42.3


5.3.3 Limestone and Dolomite Use

Activity data

Specific CO2 emissions caused by thermal degradation of limestone and dolomite are covered in sections dealing with cement, lime, glass, mineral wool, brick and tile production. This section covers limestone flux use in iron foundries. Consumption of limestone flux in iron foundries was calculated as one tent of iron production in accordance with the information provided by the foundries.

Methodological issues

CO2 emissions were calculated in the same way as in the case of lime production.

5.3.4 Glass Production

Activity data

There were three glass production plants in Lithuania. One of them (Ekranas producing cathode ray tubes) got bankrupt in 2006 and only two plants are in operation currently. 

Kauno stiklas is the oldest of them producing container glass. In the whole period 1990 to 2007, its production was comparatively stable fluctuating about 20 thousand tonne annually.

Panevėžio stiklas is the largest overall glass producer manufacturing both sheet glass and container glass. Its production has fallen down substantially in early nineties following the declaration of independence but increased again later even exceeding pre-independence level. However, sheet glass production was stopped in 2002 causing again substantial reduction in production to approximately 40 thousand tonne per year.
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Fig. 5.4. Variations in glass production in 1990-2007

Glass production in CRT manufacturer Ekranas decreased slightly in the very beginning of the period but then was increasing continuously from 1993 to 2004. However, changing market conditions and sharp reduction of demand for CRTs caused sudden bankruptcy of the company and production was stopped completely in 2006.

Variations in glass production in 1990-2007 are shown in Fig. 5.4.

Methodological issues

For both plants still in operation GHG emissions were recalculated based on new data provided by the companies. Kauno Stiklas provided data on dolomite and soda ash consumption and dolomite composition for 2004-2007. The data on dolomite, soda ash, potash and chalk consumption by Panevėžio Stiklas were provided starting from 1999,  however, the data on composition of these batch components were available only from 2005. Average composition of the components was used for calculation of CO2​ ​emissions in 1999-2004.

CO2 emissions were calculated using the following equation:

Emission = ∑(CCi × ∑(Ci,j × (MCO2/Mj))),

where

CCi is consumption of component i, Gg,

Ci,j are the fractions of accordingly CaCO3, MgCO3, Na2CO3 and K2CO3​ in component i,

MCO2 is molecular weights of CO2​, 

Ml are the molecular weights of  CaCO3, MgCO3, Na2CO3 and K2CO3​ accordingly.

CO2 emissions for the periods for which data on batch composition were not available were established using emission factors calculated by dividing the total annual CO2 emission by the total glass production. Calculated emission factors were 0.102 for Panevėžio Stiklas and 0.114 for Kauno Stiklas.

Estimated CO2 emissions in glass production are provided in Table 5.4.

Table 5.4. Estimated CO2 emissions (Gg/year) in glass production

	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	13.25
	13.92
	10.56
	7.00
	6.10
	13.69
	15.29
	15.17
	15.30


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	15.25
	18.47
	18.34
	13.42
	14.90
	16.68
	14.63
	8.28
	6.68


5.3.5 Other Use of Soda Ash

Activity data

The data on soda CO2 emissions from soda ash use were recalculated compared to previous submissions taking into account separately soda ash consumption in glass production and other use of soda ash.

Data on overall use of soda ash were taken from the publications of the Statistics Lithuania
. The data provided by glass manufacturing companies included soda ash consumption by Panevėžio Stiklas from 1999 and by Kauno Stiklas from 2004. Relative soda ash consumption was calculated from available data as factor expressing soda ash consumption per production of on tonne glass and used for evaluation of soda ash consumption for glass production during the remaining period. Keeping in mind that speciality CRT glass contains substantially less sodium, soda ash consumption factor for CRT producer Ekranas was divided by half.

Variations of soda ash use are shown in Fig. 5.5.
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Fig. 5.5. Evaluated use of soda ash 

Methodological issues

CO2 emissions were calculated using the following equation:



Emission = SA × MCO2/MNa2CO3,
where 

SA is other use of soda ash, Gg,

MCO2 and MNa2CO3 are molecular weights of CO2 and Na2CO3. 

Estimated CO2 emissions from other use of soda ash are provided in Table 5.5.

Table 5.5. Estimated CO2 emissions (Gg/year) from other use of soda ash

	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	4.99
	2.62
	3.17
	0.56
	1.74
	4.04
	2.36
	1.33
	1.05


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	0.13
	0.21
	0.33
	1.02
	0.80
	1.18
	0.35
	1.32
	0.82


5.3.6 Rock Wool Production

Activity data

Two rock wool plants were in operation in Lithuania in 1990. The Alytus plant was closed soon after independence. Another plant (Silikatas in Vilnius) continued operation but production was constantly decreasing. Finally it was bought by the Finnish company Paroc which performed major upgrading of the plant in 1996 when production fell down actually to zero.

It was not possible to find actual data on rock wool production from 1990 to 1996. Evaluation of production figures for that period based on remaining data was performed by prof. A. Kaminskas who was the director of the Institute of Thermal Insulation in Vilnius in eighties and nineties. Production data for the period from 1997 were provided by the Paroc company.

Production data for the last several years were reviewed and corrected. Specifically production data of the new rock wool production line which was put into operation in 2005 were added.

The fluctuation of rock wool production from 1990 to 2007 is shown in Fig. 5.6.
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Fig. 5.6. Rock wool production

In rock wool production CO2 is formed by decomposition of dolomite. The data on consumption of dolomite for rock wool production for 2002-2007 were also provided by the Paroc.

Methodological issues

CO2 emissions from rock wool production were recalculated using new more accurate and reliable data provided by the production company.

Specific batch composition for rock wool production is considered confidential by the Paroc and was not disclosed. However, the company provided data on dolomite consumption for the years 2002 to 2007 and CO2 emission factor which is 0.44 t CO2 per tonne dolomite.

CO2 emissions in 2002-2007 were calculated using dolomite consumption data and emission factor provided by the production company. Based on the results, average emission factor for CO2 emission from rock wool production was calculated as 0.147 tonne CO2 per tonne rock wool produced. This emission factor was used for calculation on CO2 production in 1990-2001.

Estimated CO2 emissions in rock wool production are provided in Table 5.6.
Table 5.6. Estimated CO2 emissions (Gg/year) in rock wool production
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	6.11
	5.98
	3.66
	1.34
	1.22
	0.31
	0.06
	1.14
	2.69


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	2.66
	3.26
	3.84
	3.56
	4.68
	5.11
	8.05
	12.10
	12.43


5.3.7 Brick and Tile Production

Activity data

The data on ceramic brick, tile and vitrified clay pipes production were taken from statistics publications
. It should be noted that ceramic brick production in previous submissions was overestimated as subcategory 26.40.11.13 “Ceramic bricks and blocks for common masonry”  was added to the category 26.40.11.10 “Non-refractory clay building bricks” which already contained the former subcategory.

Ceramic bricks production data in the Statistics Lithuania publications for various periods are provided in different units. The data for 1990-2001 are provided in millions of bricks, while the data for the following years are in thousands cubic metres. Recalculation of data to mass units was made by applying average conversion factors based on information provided by the largest ceramic brick and pipe producer in Lithuania Palemono Keramika
. It was assumed that average brick mass in 2.7 kg and average volume weight of bricks is 1.6 t/m3.

Vitrified clay pipes production data in the Statistics Lithuania publications are provided in thousands of kilometres for the period 1990-2001 and in tonnes for the remaining period. Production of vitrified clay pipes were converted to mass units using conversion factor 3.0 tonne per km.

Ceramic tile production data were provided in square metres from 1990 to 2001 and in tile units from 2002. These data were converted to weight units assuming that average tile area is 350×200 mm and average weight is 2.8 kg (information by Palemono Keramika).

Variations of ceramics production in Lithuania are provided in Fig. 5.7.
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Fig. 5.7. Variations of ceramics production

It should be noted that production of bricks, tiles and clay pipes has fallen down dramatically from 1990, tiles were not produced in 2007 in general. 

Methodological issues

CO2 emissions from ceramics production were calculated based on CaO and MgO contents in the product provided by the Palemono Keramika. According to the company, CaO content in bricks is fluctuating from 3.5% to 4.7% and MgO content is varying from 1.65% to 2.65%. Average values of 4.1% CaO and 2.15% MgO were taken as emission factors for calculation of emissions.

CO2 emissions were calculated using the following equation:



Emission = CP× (CCaO× (MCO2/MCaO) + CMgO× (MCO2/MMgO))


where

CP is ceramics production, Gg,

CCaO and CMgO are CaO and MgO fractions in ceramics products,

MCO2, MCaO, MMgO are molecular weights of CO2​, CaO and MgO.

Estimated CO2 emissions on ceramics production are provided in Table 5.7
Table 5.7. Estimated CO2 emissions (Gg/year) in ceramics production

	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	228.1
	224.8
	186.3
	90.0
	63.3
	42.8
	33.9
	27.1
	26.2


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	23.9
	20.9
	13.6
	6.0
	7.4
	10.3
	11.4
	12.1
	12.4


5.4 Chemical Industry 

5.4.1 Ammonia Production

Activity data

Ammonia production and natural gas consumption data (Fig. 5.8) were provided by Achema company which is a single ammonia production company in Lithuania. 
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Fig. 5.8. Variations of natural gas consumption and ammonia production

Methodological issues

CO2 emissions were calculated from natural gas consumption using carbon content in natural gas data provided by the production company. 

Estimated CO2 emissions in ammonia production are provided in Table 5.8
Table 5.8. Estimated CO2 emissions (Gg/year) in ammonia production

	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	1,190
	1,297
	699
	330
	580
	926
	1,173
	978
	1,037


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	1,020
	1,067
	1,130
	1,190
	1,150
	1,073
	1,154
	1,129
	2,329


5.4.2 Nitric Acid Production

Activity data

Nitric acid production data (Fig. 5.9) were provided by Achema company which is a single nitric acid production company in Lithuania.

Methodological issues

N2O emissions were calculated from nitric acid production data using emission factor 7 kg N2​O per tonne nitric acid taken from Table 2-5 of the Revised 1996 IPCC Guidelines (p. 2.16). Emission data for 2004-2006 were recalculated using latest revised production data.
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Fig. 5.9. Variations of nitric acid production

Estimated emissions of N2O in nitric acid production are provided in Table 5.9
Table 5.9. Estimated emissions of N2O in nitric acid production

	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Gg
	2.49
	2.61
	1.91
	2.00
	1.56
	1.74
	2.39
	2.64
	3.41

	Gg CO2 equiv.
	771
	809
	591
	621
	485
	540
	742
	819
	1,058


	 
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Gg
	3.59
	4.22
	4.66
	5.03
	5.19
	5.68
	6.45
	6.47
	8.32

	Gg CO2 equiv.
	1,114
	1,308
	1,443
	1,561
	1,608
	1,761
	2,000
	2,006
	2,578


5.4.3 Methanol Production

Activity data

Methanol production data (Fig. 5.10) were taken from the Statistics Lithuania publications
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Fig. 5.10. Variations of methanol production

Methodological issues

CH4 emissions were calculated from methanol production data using emission factor 2 kg CH4 per tonne of produced methanol taken from Table 2-9 of the Revised 1996 IPCC Guidelines (p. 2.22).

	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Gg
	0.18
	0.20
	0.11
	0.01
	0.06
	0.08
	0.04
	0.05
	0.02

	Gg CO2 eqv.
	3.83
	4.18
	2.39
	0.21
	1.34
	1.64
	0.76
	0.99
	0.46


	 
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Gg
	0.00
	0.02
	0.06
	0.06
	0.08
	0.09
	0.08
	0.10
	0.10

	Gg CO2 eqv.
	0.00
	0.34
	1.36
	1.24
	1.73
	1.79
	1.65
	2.01
	2.05


5.5 Emissions of F-gases 

5.5.1 Activity data

In accordance with Article 3.8 of the Kyoto protocol Lithuania has chosen 1995 as its base year for F-gases.

Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) are used as alternatives to chlorofluorocarbons (CFCs), ozone depleting substances being phased out under the Montreal Protocol. Their use is also common in semiconductor manufacturing. Emissions of HFCs and SF6 occur as leakage from use of equipment and form the destruction of such equipment after use. 

Fluorinated gases, monitored under the UNFCCC, are not produced in Lithuania and national consumption is covered only by import. 

A survey of fluorinated gases in Lithuania was conducted in 2008 and the results of the survey were used as a basis for recalculation of emissions. The data on use of F-gases were collected by interviewing representatives of most important trade and industry sectors. The representatives were asked also to evaluate the market situation and market share of the company. Evaluated use of fluorinated gases is shown in Table 5.10.

Table 5.10. Evaluated use of fluorinated gases in Lithuania

	 
	F-gases in surveyed enterprises, t
	Market share %
	Total F-gases in use, t

	
	R404a
	R134a
	R407c
	
	R404a
	R134a
	R407c

	Skating rinks
	0.15
	 
	 
	90%
	0.17
	 
	 

	Supermarkets
	72.86
	1.48
	 
	65%
	112.10
	2.27
	 

	Other retail enterprises*
	 
	 
	 
	 
	5.61
	0.11
	 

	Meat processing
	2.15
	 
	 
	30%
	7.17
	 
	 

	Milk processing
	0.59
	 
	 
	20%
	2.95
	 
	 

	Fish processing
	1.01
	 
	 
	20%
	5.03
	 
	 

	Fruit and vegetable processing
	1.28
	 
	 
	30%
	4.27
	 
	 

	Beverage production
	0.28
	 
	 
	20%
	1.41
	 
	 

	Processing of berries and mushrooms
	1.07
	 
	 
	45%
	2.38
	 
	 

	Prefabricated food products
	0.66
	 
	 
	30%
	2.20
	 
	 

	Warehouses
	1.15
	 
	 
	30%
	3.83
	 
	 

	Poultry processing
	1.20
	 
	 
	25%
	4.80
	 
	 

	PET production
	0.13
	0.12
	0.39
	30%
	0.43
	0.40
	1.28

	Other industries**
	 
	 
	 
	 
	1.72
	0.02
	0.06

	Total
	 
	 
	 
	 
	154.06
	2.81
	1.35


*Assumed as 5% of supermarkets

**Assumed 5% of the total

Historically, most widely used refrigerant in meat, milk and other food product production and storage systems in eighties was ammonia. However, these huge systems were not able to survive in early nineties after introduction of market economy and were closed or split to smaller production units. The old refrigeration systems were substituted by the new smaller systems mainly using chlorinated refrigerants such as R-12 and R-22 which also were used in refrigeration systems in supermarkets.

Fluorinated refrigerants were started to be used in Lithuania in newly installed systems approximately from 2003. Based on expert judgement it was assumed that the amount of F-gases in refrigeration systems was increasing on average approximately 30% annually and in 2003-2004, immediately before accession to the EU, it reached 45% annually.

Refrigerant R-410A for air conditioning systems is used in Lithuania from only approximately 2001. It was evaluated that its amount was increasing by 70%-85% annually.

Evaluated use of F-gases is shown in Fig. 5.11.
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Fig. 5.11. Evaluated use of F-gases in 1995-2007

Representatives of eight companies involved in installation and operation of equipment containing F-gases were interviewed concerning leakages of F-gases.  during installation and operation. Leaking during operation was evaluated at approximately 3% of the amount of F-gases in circulation, and leaking during installation and refilling was evaluated at approximately 4%. 

Evaluated emissions of fluorinated gases are provided in Table 5.11.

Table 5.11. Evaluated emissions of fluorinated gases

	 
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	HFC-32, t
	0.001
	0.001
	0.001
	0.002
	0.002
	0.002
	0.004

	HFC-125, t
	0.18
	0.23
	0.28
	0.35
	0.44
	0.54
	0.68

	HFC-134a, t
	0.03
	0.03
	0.04
	0.05
	0.06
	0.08
	0.10

	HFC-143a, t
	0.22
	0.27
	0.33
	0.41
	0.51
	0.64
	0.80

	Total, Gg CO2 eqv.
	1.59
	1.97
	2.45
	3.04
	3.78
	4.71
	5.85


	 
	2002
	2003
	2004
	2005
	2006
	2007

	HFC-32, t
	0.007
	0.010
	0.015
	0.023
	0.032
	0.046

	HFC-125, t
	0.87
	1.16
	1.55
	2.03
	2.60
	3.24

	HFC-134a, t
	0.12
	0.16
	0.22
	0.29
	0.37
	0.46

	HFC-143a, t
	1.01
	1.36
	1.82
	2.38
	3.03
	3.78

	Total, Gg CO2 eqv.
	7.47
	10.00
	13.38
	17.52
	22.38
	27.88


SF6 emission is calculated from SF6 use in electrical equipment. Activity data (SF6 amount filled in electrical equipment and emissions from equipment breakdown) was obtained directly from energy supply companies. It was assumed that emissions due to leakage and maintenance losses are 1( of annual stocks.

5.5.2 Uncertainties

There is a certain level of uncertainty in the activity data for estimation of emissions from industry. As mentioned before, the data are collected from available national statistical data and these are not always the most appropriate. 

However it should be mentioned that emission estimations from some industrial processes, which are identified as a key categories, are quite precise due to some industrial companies provided plant specific data necessary for GHG calculations (ammonia, nitric acid, cement production). 

Possibilities for further improvements are related mainly to increasing the coverage of the inventory from industrial processes (F-gases etc.).

6 
SOLVENT AND OTHER PRODUCTS USE (Sector 3)

It was assumed that the average carbon content is 85 percent by mass for all categories under sector of solvents and other products use. CO2 emissions from solvent and other product use were calculated using the equation below. 

Emission CO2 = Emission NMVOC x 0.85 x 44/12 

NMVOC emissions were calculated according to EMEP/CORINAIR methodology simpler approach based on per capita data for several source categories. Default per capita emission factors proposed in EMEP/CORINAIR guidebook were used (Table 6.1. NMVOC emission factors), multiplying them by the number of inhabitants.  

Table 6.1. NMVOC emission factors
	Subsectors
	NMVOC emission factors, kg/cap/year

	Paint application
	4.5

	Industrial degreasing
	0.85

	Dry cleaning
	0.313

	Graphic arts
	0.65

	Glues and adhesives
	0.6

	Domestic solvent use
	1.8


Emissions were recalculated using more accurate annual average population data provided by the Statistics Lithuania (population at the end of the year was used in earlier submissions).

7 AGRICULTURE (Sector 4)

Land area used for agriculture in Lithuania was more than 53 % in 2007 of the total country area.  In 2007, as compared to 2006, the volume of agricultural production increased by 16.7%, of which crop production increased by 37.1 %, animal production decreased by 0,1 %. Structure of gross agricultural production in all farms in 2007 were: cattle breeding 4.1%; pig breeding 11.4%; poultry breeding 7.9%; milk 19.4%; eggs 3.5%; other animal production 1.0%; cereals 22.3%; industrial crops 7.1%; potatoes 2.5%; vegetables 6.1%; orchards and berry plantations 0.9%; fodder crops and other 13.8% (as of 1st of January 2008
).

7.1 Greenhouse gas sources in the agricultural sector 

Agricultural greenhouse gas emissions in Lithuania include CH4 emissions from enteric fermentation of domestic livestock and CH4 and N2O emissions from manure management as well as direct and indirect N2O emissions from agricultural soils. Direct N2O emissions from agricultural soils include emissions from synthetic fertilizers, manure applied to soils, biological nitrogen fixation of N-fixing crops, crop residues and cultivation of organic soils. Indirect N2O emission sources include emissions from atmospheric deposition and from nitrogen leaching.   

In 2007compared to 2006, GHG emissions from enteric fermentation, manure management, direct and indirect soil emissions slightly decreased, only direct soil emission increased by 5.1% (Table 7.1).

Table 7.1. GHG emissions from main sources in agriculture (Gg CO2 equiv.) 
	
	GHG
	2006
	2007
	(%

	Enteric fermentation
	CH4
	1,299.9
	1,240.4
	-4.6

	Manure management
	CH4
	187.2
	182.7
	-2.4

	Manure management
	N2O
	335.1
	275.5
	-17.8

	Direct soil emissions
	N2O
	1,462.0
	1,535.8
	+5.0

	Indirect soil emissions
	N2O
	865.6
	848.0
	-2.0


There were no substantial GHG emision fluctuations in the agricultural sector during the last several years (Fig. 7.1).
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Fig. 7.1. Greenhouse gas emission  in the agricultural sector  (Gg CO2 equiv.)

7.2 Enteric fermentation 

Large quantities of CH4 are produced by herbivores through enteric fermentation. In domestic livestock methane is produced in the rumen, by methanogenic bacteria, and emitted to the air through belching.  The amount of emitted methane depends on the type and weight of the animals,   the quality of their feed and their energy expenditure. Ruminant animals generate mostly methane.  
7.2.1 Source category description 

The report includes data on methane (CH4) emissions from enteric fermentation by dairy cows, non-dairy cattle, sheep, goats, horses and swine. Methods for establishing emissions by poultry are not yet elaborated. 

Activity data are taken from the official Lithuanian agricultural statistics.

7.2.2 Methodological issues 

For determination of emissions from enteric fermentation, two different detailed methods are proposed: Tier 1 method with constant emission factors based on internationally accepted estimates, and Tier 2 method which reflects the emissions process and that leads to variable emission factors. 

The emissions are calculated via the following steps: determination with regard to properties and to emissions of homogeneous livestock herds (animal categories, sub-source categories); 

determination of the relevant numbers of animals involved, by animal type (main category) and by sub-categories based on age and weight; determination of emission factors for each relevant category and calculation of total emissions.

IPCC-GPG (IPCC, 2000) calls for the more detailed Tier 2 method to be used in cases in which a country has listed methane emissions from animal husbandry as a key source for its inventories. The Tier 2 method requires differentiated characterisation of livestock herds. 

Emission factors for dairy and non-dairy cattle were calculated in accordance with the methodology provided in GPG 2000: 

EF = (GE x Ym  x 365 days/yr) / 55.65 MJ/kg CH4
where

EF - emission factor for each sub-category  

GE –gross energy intake of the sub-category  

Ym - methane-conversion rate (percentage of gross energy that is converted to methane)  

Animals

GHG emissions calculations are based on the data of domestic animal register of the centre of information and rural business of Ministry of Agriculture and the data from Department of Statistics to the Government of the Republic of Lithuania.  

Dairy cattle. The calculations are based on the data published by the domestic animal register of the centre of information and rural business of Ministry of Agriculture. The data of GHG emission calculations of dairy cow group are taken in general. The average weight  of dairy-cows are based on data in literature and experts. Pasture-sowshed time is calculated on average data on surveys in practice. The productivity of the cows is established in accordance with the data of the Department of Statistics. Milk fat data is taken of the register of the herds in control.

Non-dairy cattle. The category „non-dairy cattle“ includes the cattle under 1 year, the cattle under 2 years, the cattle over 2 years and purebred and hybrid cows used principally for producing meat. The number of domestic animals is determined by the data published by the register of the centre of information and rural business of Ministry of Agriculture. There is also calculated methane emission factors in this group in accordance with the productivity data. Average weight in various age groups is calculated by present growing indices. The costs of required forage are established by the forage standards and IPCC (1996) categories. The calculation of the methane emission factors of suckling cows was based on the conclusions of average productivity. Putting on weight in this group is not foreseen. Detailed characterisation of non-dairy cattle herds pursuant to IPCC Guidelines for National Greenhouse Gas Inventories, and the breakdown used for Lithuania are presented in the Table.  
Table 7.2. Detailed characterisation of non-dairy cattle herds according to the breakdown used in Lithuania

	IPCC main categories
	IPCC sub-categories
	Lithuania

	Mature dairy cows
	High-producing dairy cows
	Dairy cows

	
	Low-producing dairy cows
	

	Other mature cattle


	Cows used principally for producing meat
	Cows used principally for producing meat;

	
	Cows used for more than one production purpose: milk, meat, draft
	

	
	Bulls used principally for breeding purposes
	

	
	Bullocks used principally for draft power
	

	Growing Cattle


	Calves pre-weaning
	

	
	Replacement dairy heifers
	

	
	Growing / fattening cattle
	Under 1 year

	
	
	Under 2 years

	
	
	Over 2 years

	
	Feedlot-fed cattle on diets containing 

> 90 % concentrates
	


Other animals. Calculations of methane emission factors in the group of sheep are based on register of the centre of information and rural business of Ministry of Agriculture. 

The number of horses and swine was established by the information of the Department of Statistics. 
CH4 emission in the following groups of domestic animals was calculated using the following formula: 

CH4 EMISSIONS = EF x Population / (106 kg/Gg)  

where: EF - emission factor for each animal category  

            Population = the number of heads in the defined livestock population

For sheep, goats, horses and swine the default values (emission factors) pursuant to IPCC (IPCC Guidelines, 1996) were used. (Table 7.3).

Table 7.3. Emission factors for each animal category used for calculation of CH4 emission from enteric fermentation. 

	Animal category
	EF (kg CH4 / head /year)

	Sheep
	8.0

	Goat
	5.0

	Horse
	18.0

	Swine
	1.5


Emissions 

The gross energy intake is calculated using the detailed characterisation of livestock herds and the methane-conversion rate from the IPCC-GPG (2000) and from national data. Feed intake for non - dairy cattle was collect from national data.

Digestible energy was assumed to be 65 % of gross energy consumption. Methane conversion rate Ym was assumed to be 0.06. Calculated emission factors for dairy and non-dairy cattle are presented in Table.

Table 7.4. Calculated emission factors for dairy and non-dairy cattle 

	Animal category
	Sub-category
	EF (kg CH4/head/year)

	Cattle
	Dairy cattle
	101.5

	
	Non-dairy cattle
	Cows used for producing meat
	74.7

	
	
	cattle to 1year
	25.9

	
	
	cattle at 1 to 2 year
	53.4

	
	
	cattle over 2 year
	59.6


95.2% CH4 emissions from enteric fermentation come from keeping of cattle. The shares from keeping other animals are small. Methane emissions from enteric fermentation comprised of   87.2 % of total methane emissions and 30.4% of total agricultural emissions, expressed in CO2 equivalents. In 2007, as compared to 2006, methane emissions from enteric fermentation decreased by 4.7%.  68.1%  of gas in fermentation of nutrients going to the milk fed domestic animals. In the group of cattle growing for meat the part of emission is 27.1%. The group of other animals (sheep, goats, horses and swine) takes 4.8 % (Fig. 7.2).
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Fig. 7.2. Methane from enteric fermentation of domestic animals through the fermentation process, a part of forage (%)
7.2.3 Uncertainties

The number of cattle is more or less exact  and they are presented in the statistical data bases. In Lithuania cattle are marked individually. By the milk fattening among cows in control and those what are not controlled, there is not an essential difference. The influence of precision of calculated data will give that the cows to be divided into sub-groups is impossible. The weight of cattle for meat and their weight is established only in accordance with those conclusions of experts and the indices of registers, the data can have actual data error.

Tier 1 methodology used for other animal categories is limited as factors such as: weight, age, gender, and feeding system are assumed similar within a given animal category. Further, it does not include regional differences in animal genetics or feeding/management strategies.
7.3 Manure Management

The size of the emissions depends upon the quantity of manure handled and the type of manure management system. The quantity of CH4 produced depends on the manure characteristics linked to animal types and diets and on the type of waste management system. The production of N2O through storage and treatment of animal waste occurs through nitrification and denitrification of nitrogen contained in the manure. Nitrification is the oxidation of ammonium (NH4+) to nitrate (NO3-), and denitrification is the reduction of NO3- to N2O or N2. 

Emissions are assigned to the relevant emissions sources in accordance with the reporting categories CRF. 

Calculating GHG emissions in the present sector is made using the same data of domestic animal data. The information about manure management systems is given from the institute of Water of the University of Agriculture of the Republic of Lithuania. 

7.3.1 Methane emissions from manure management  

Methodological issues

IPCC provides two methods for determining CH4 emissions from manure management. For emissions calculation pursuant to the Tier 1 method, numbers of animals are multiplied by constant VS excretions and by default emission factors that are constant for specific climate regions.

Methane emissions from horses, goats, sheep and poultry were calculated according to the Tier 1 method. 

CH4 EMISSIONS = EF x Population / (106 kg/Gg)  

where:

EF = emission factor for the defined livestock population, kg/head/year

Population = the number of head in the defined livestock population

A default IPCC emission values for each relevant livestock category are used to calculate emissions from manure (Table 7.5). 

Table 7.5. Emission factors for each animal category used for calculation of CH4 emission from manure management
	Animal category
	EF ( kg CH4/head/year)

	Sheep
	0.19

	Goat
	0.12

	Horse
	1.39

	Poultry
	0.078


The Tier 2 method calls for consideration of variable VS excretions that depend on yields and diet. Furthermore, the method combines these emission factors that reflect the frequency, of various procedures for storage of solid and liquid manure, and of grazing periods. The emission factor is determined via the following equation:

EF = VS x 365 days/year x Bo x 0.67 kg/m3 x ΣMCF x MS 

where: 

EF = annual emission factor for defined livestock population, in kg

VS = daily VS excreted for an animal within defined population, in kg

Bo = maximum CH4 producing capacity for manure produced by an animal within defined population, m3/kg of VS

MCF = CH4 conversion factors for each manure management system

MS = fraction of animal species/category manure handled using manure system

Assumption on manure remaining on pasture was based on grazing time of dairy and non-dairy cattle. In the cattle category, the average duration of grazing on pasture periods and the average time spent in milking stalls are used to divide excrement into pasture and stable portions.  

About 30% of cattle breeders use liquid manure reservoirs, the other ones use slurry storing systems. Therefore solid manure constitutes about 70% of the total generated through the stall period. As stall period takes about 60% of the year, the total fraction of manure managed by solid storage method is 42%. Fraction of manure stored in liquid/slurry systems is 18%. Calves and cows for slaughter are normally kept in stalls all the time while calves and heifers for breeding and milk production, beef cattle are grazing in pastures for approximately 145 days per year, same as dairy cows. As the number of animals for slaughter is approximately 50%, average fraction of manure remaining on pastures and not managed is approximately 20%. Remaining manure is divided between solid storage and liquid/slurry systems in the same proportions as for dairy cows. So, 56% of manure is managed in solid storage systems and 24% in liquid/slurry systems. 

The swine farms having more than 5000 swine, use liquid manure storing systems. Such farms breed up to 58 % of swine. In other farms swine breeding on concrete floor using litter or deep litter. 

The 22% part of swine manure is managed in pits below confinements. However, pits below animal confinements are not included in the CRF reporter. Therefore, this type of swine manure management is reported as “other manure management system”. N2O emission factor for swine manure in other systems was taken as default values from GPG 2000 Guidance (0,001 for open pits below animal confinements) while the value of 0,001 was taken for other animals (IPCC 1996).

Methane conversion factors (MCF) for manure management systems were taken as default values from the Revised 1996 IPCC Guidelines. Data on manure management used in calculations are provided in Table 7.6.

Table 7.6. Data on manure management systems
	Manure management
	Dairy cattle
	Non-dairy cattle
	Swine
	MCF

	Pasture/range
	40%
	20%
	
	0.01

	Solid storage
	42%
	58%
	20%
	0.01

	Liquid/slurry
	18%
	24%
	58%
	0.1

	Pit storage below confinements
	
	
	22%
	0.1


Gross energy consumption for dairy and non-dairy cattle was taken as calculated in section „enteric fermentation” (4.A). Volatile solid excretion rate for cattle was calculated using digestible energy of the feed (65%) and ash content of the manure (8%) provided in the Good Practice Guidance.  Methane producing capacities B0 (0.24 m3 CH4/kg VS for dairy cows and 0.17 m3 CH4/kg VS for non-dairy cattle) were also taken from the Good Practice Guidance.

Calculated emissions

Calculated emission factors for dairy cattle, non - dairy cattle and swine are presented in Table 7.7.

Table 7.7.  Calculated emission factors   
	Category
	EF (kg CH4/head/year)

	Dairy cattle
	6.92

	Non - dairy cattle
	2.48

	Swine
	4.51


Total methane emissions from manure management of domestic livestock consisted of approximately 11.5% of total agricultural emissions  in 2007.  Methane emissions from manure management were 166.3 Gg CO2 equiv.  or 11.8% of total emissions in  2007. In 2007, as compared to 1990,  methane emissions from manure management  decreased by  59.6% (Fig. 2.1). 
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Fig. 7.3. Methane emission from manure management in 1990 – 2007 (Gg CO2 equiv.)
The highest methane emission among different categories of domestic animals in the year of 2007 of manure management systems was established in swine breeding category (Table 4.8).

Table 7.8. Calculated emissions for each animal category 
	Animal category
	CH4 emission (Gg CO2 equiv.)

	Dairy cattle
	45.7

	Non-dairy cattle
	15.1

	Swine
	87.5

	Sheep
	0.2

	Goats
	0.0

	Horses
	1.6

	Poultry
	16.2


7.3.2 N2O emissions from manure management  

Methodological issues  

The key methodology used for the estimation of N2O emission from manure management was Tier 1 method. Nitrous oxide emissions from manure management are calculated by multiplying the total amount of N excretion (from all animal categories) in each type of manure management system by an emission factor for that type of manure management system. For calculation of total nitrogen excretion IPCC default annual average nitrogen excretion rates for each animal category were used (Table 7.9). 

Table 7.9. Nitrogen excretion factor per head of animal 
	Animal category
	Nitrogen excretion  (kg/head/year)

	Dairy cattle
	70

	Non-dairy cattle
	50

	Sheep, goats
	16

	Swine
	20

	Horses
	25

	Poultry
	0.6


To calculate nitrous oxide emissions the IPCC default emission factors have been used for each manure management system (Table 7.10).

Table 7.10. Emission factors for N2O estimation from manure management

	Manure management system
	Emission factor (kg N2O-N/kg nitrogen excreted)

	Pasture/ range/ paddock
	0.02

	Solid storage and dry lot
	0.02

	Liquid system
	0.001

	Other management systems
	0.005


Fractions of the total annual excretion of cattle and swine managed in specific manure management systems were determined on the basis of considerations described in section on methane emissions. Default values of fractions of the total annual excretion managed in specific manure management systems were used for other animals. 

Calculated emissions

Nitrous oxide emissions from Manure Management were 304.8 Gg CO2 equiv. or 11.3% of total emissions in 2007. In 2007, to compared with 1990, nitrous oxide emissions from manure management decreased by 65.4% (Fig. 7.4) 
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Fig. 7.4. Nitrous oxide emission from manure management in 1990 – 2007 (Gg CO2 equiv.)
Calculated nitrous oxide emissions for different manure management system present in Table 7.11.

Table 7.11. Calculated emissions for each manure management system.
	Manure management system
	N2O emission (Gg CO2 equiv.)

	Liquid system
	10.6

	Solid storage & drylot
	251.8

	Other systems
	13.0


Uncertainties 

The main uncertainty level source is calculated the gas emissions of CH4 and N2O and the data about manure storing systems. Estimating the volume of manure using different manure storing technologies it is very hard without special surveys at the moment because the statistics is not managed. So in this case N2O emission calculations cannot avoid errors. 
7.4 Agricultural soils 

Agricultural soils represent a very large, and growing, global source of nitrous oxide increases in the atmospheric concentrations of nitrous oxide contribute to global warming and to ozone depletion in the stratosphere. Emissions of N2O from agricultural soils consist of direct and indirect nitrous oxide emissions from agricultural soils.

7.4.1 Direct emissions from agricultural soils

This source category includes direct nitrous oxide emissions from agricultural soils. Nitrous oxide emissions from agricultural soils depend directly on the amount of applied synthetic fertilizer and manure, cultivation of nitrogen fixing crops, the introduction of crop residues into soils and soil nitrogen mineralization due to cultivation of organic soils.

Methodological issues

Direct nitrous oxide emissions from agricultural soils have been calculated using IPCC methodology (IPCC 1996, 2000). For assessing of direct N2O emissions from agricultural soils, anthropogenic nitrogen inputs were considered from the application of synthetic fertilizers and animal manure; the cultivation of N-fixing crops; the incorporation of crop residues into soils,  soil nitrogen mineralization due to cultivation of organic soils. Estimation of direct N2O emissions from pasture, range and paddock manure was calculated according to the same methodology used for estimation of N2O emissions from manure management. 

Direct nitrous oxide emissions from agricultural soils were calculated:

N2ODIRECT – N = [(FSN + FAM + F BN +FCR) x EF1] + (FOS x EF2)

where:

N2ODIRECT -N = emission of N2O in units of nitrogen

FSN = annual amount of synthetic fertilizer nitrogen applied to soils adjusted to account for the amount that volatilizes as NH3 and NOx  

FAM = annual amount of animal manure nitrogen intentionally applied to soils adjusted to account for the amount that volatilizes as NH3 and NOx

FBN = amount of nitrogen fixed by N-fixing crops cultivated annually

FCR = amount of nitrogen in crop residues returned to soils annually

FOS = area of organic soils cultivated annually

EF1 = emission factor for emissions from N inputs (kg N2O-N/kg N input)

EF2 = emission factor for emissions from organic soil cultivation (kg N2O-N/ha-yr)

Conversion of N2O-N emissions to N2O emissions for reporting purposes is performed by using the following equation:

N2O = N2O-N • 44/28

Synthetic N fertilizers (FSN).  Synthetic Fertiliser Nitrogen, adjusted for Volatilisation (FSN) was estimated by determining the total amount of synthetic fertiliser consumed annually (NFERT), and then adjusting this amount by the fraction that volatilises as NH3 and NOx (FracGASF). 

Table 7.12. IPCC default factors used for estimation of synthetic fertiliser nitrogen
	Factors
	Unit

	EF1     
	0.0125 kg N2O-N/kg N

	FracGASF
	0.1 kg NH3-N + NOx-N/kg of synthetic fertilizer nitrogen applied


Animal manure applied to soils. Animal manure nitrogen (FAM) emits from agricultural soil through manure application to fields as organic fertilizer and animal pastures by grazing of animals were estimated by determining the total amount of animal manure nitrogen produced annually and then adjusting this amount to account for the animal manure that is volatilised as NH3 and NOx (FracGASM).

Table 7.13. IPCC default factors used in the estimation of N2O emission from animal waste applied to soils
	Factor
	Unit

	FracGASM 
	0.2 kg NH3-N + NOx-N/kg of N excreted by livestock

	N2O EF  
	0.0125 kg N2O-N/kg N


N-fixing crops. N2O emission (FBN) of nitrogen stored crop was estimated in accordance with common leguminous plant harvest. The IPCC Guidelines also assumes that the mass ratio of residue to product is 1 (i.e. the total aboveground plant biomass is 2 times the crop product). Therefore, the amount of fixed N is estimated by multiplying the seed yield of pulses (CropBF) by a default value of 2 and then by the fraction of crop biomass that is nitrogen (FracNCRBF).

Table 7.14. IPCC default factors used in the estimation of N2O emission from N-fixing crops applied to soils
	Factor
	Unit

	FracNCRBF 
	0.03 kg N/kg of dry biomass;

	N2O EF  
	0.0125 kg N2O-N/kg N


Crop residue. The amount of nitrogen returned to soils annually through incorporation of crop residues (FCR) were estimated by determining the total amount of crop residue N produced (from both non-nitrogen-fixing crops and N-fixing crops). The annual production of residue N is estimated by multiplying annual crop production of N-fixing crops (CropBF) and other crops (CropO) by their respective N contents (FracNCRBF and FracNCRO) summing these two nitrogen values, multiplying by a default value of 2 (to yield total aboveground crop biomass), and then adjusting for the amount of total aboveground crop biomass that is removed from the field as product (FracR). 
Table 7.15. Table 4.15. IPCC default factors used in the estimation of N2O emission from crop residue returned to soils
	Factor 
	Unit

	N2O EF  
	0.0125 kg N2O-N/kg dry biomass

	FracNCRO
	0.015 kg N/kg of dry biomass.

	FracNCRBF
	0.03 kg N/kg of dry biomass;

	FracR 
	0.45 kg N/kg crop-N


Cultivation of histosols.  N2O emissions from histosols are based on the area with organic soils

multiplied by the emission factor and Conversion of N2O-N to N2O emissions. The estimates of histosols area are based on expert judgement: it is assumed that 4,5( of cultivated agricultural land are cultivated histosols.

Table 7.16. IPCC default factor used in the estimation of N2O emission of histosols
	Factor
	Unit

	N2O EF2  
	8 kg N/ha/year


Pasture, range and paddock manure.  Estimation of direct N2O emissions from pasture, range and paddock manure was calculated according to the same methodology used for estimation of N2O emissions from manure management.

Direct emission from agricultural soils are calculated using IPCC default emissions factors and default parameters (Table 7.17). 

Table 7.17. Table 4.17. IPCC default factor used in the estimation of N2O emission of pasture, range and paddock manure.  

	Factor
	Unit

	N2O EF  
	0.02 kg N2O-N/kg N


Calculated emissions

The highest N2O direct emission of agricultural soils is the emission of synthetic fertilizers (39.6% of all direct emission) and of histosols (29.7% of all direct emission). Direct N2O emissions in 2007  from synthetic N fertilizers were 674.1, manure fertilizers – 274.3, N-fixing crops – 20.6, crop residues – 62.2, cultivation of histosols – 504.7, pasture, range and paddock manure -164.4 Gg CO2 equiv. Direct nitrous oxide emissions from agriculture soils have decreased and fluctuated over the period of 1990 – 2007 (Fig. 7.5). It was influenced by the decreasing of animal number and usage decrease of synthetic fertilizers until the year of 1995.

It can be noticed that emissions have increased at the recent years. The main reason is the increasing use of synthetic fertilizers.
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Fig. 7.5. Direct emissions from agricultural soils  (Gg CO2 equiv.)

Uncertainties 

Data precision of direct N2O emission of agricultural soils is influenced in several calculations using not such exact Tier 1 method. Even not an exact data about manure management technologies and the volumes of used fertilizers. 

7.4.2 Indirect emissions from agricultural soils

In addition to the direct emissions of N2O from managed soils that occur through a direct pathway, emissions of N2O also take place through two indirect pathways.  The first of these pathways is the volatilisation of N as NH3 and oxides of N (NOx), and the deposition of these gases and their products NH4  and NO3  onto soils and the surface of lakes and other waters. The second pathway is the leaching and runoff from land of N from synthetic and organic fertiliser additions, crop residues, mineralisation of N associated with loss of soil C in mineral and drained/managed organic soils through land-use change or management practices, and urine and dung deposition from grazing animals (IPPC 2006).

Source category description

As indirect emissions of N2O, emissions from leaching and runoff of applied/deposited on soils N and atmospheric deposition on soils of NOX and ammonium were estimated.

Methodological issues

Atmospheric deposition in our calculations includes the emission from livestock manure and use of synthetic fertilisers  applied to agricultural soils.

According to the IPCC Guidelines, the amount of applied agricultural N that volatilises and subsequently deposits on nearby soils is equal to the total amount of synthetic fertiliser nitrogen applied to soils (NFERT) plus the total amount of animal manure nitrogen excreted in the country   multiplied by appropriate volatilisation factors. The volatilised N is then multiplied by an emission factor for atmospheric deposition (EF, Table 7.18) to estimate N2O emissions.

Table 7.18. IPCC default factors used in the estimation of indirect nitrous oxide emissions from atmospheric deposition
	Factor 
	Unit

	N2O EF
	0.01 kg N2O-N/kg NH4-N & NOX-N deposited

	FracGASF
	0.1  kg NH3-N + NOx-N/kg of synthetic fertiliser N applied

	FracGASM
	0.2  kg NH3-N + NOx-N/kg of N excreted by livestock


To estimate the amount of applied N that leaches or runs off (NLEACH) using the method in the IPCC Guidelines, the total amount of synthetic fertiliser nitrogen (NFERT) applied to the soils and the total amount of animal N excretion in the country are summed and then multiplied by the fraction of N input that is lost through leaching and runoff (FracLEACH) (Table 7.19). NLEACH is then multiplied by the emission factor for leaching/runoff (EF ) to obtain emissions of N2O in units of N, N2O.

Table 7.19. IPCC default factors used in the estimation of indirect nitrous oxide emissions from   nitrogen leaching and run-off
	Factor 
	Unit

	N2O EF
	0.025  kg N2O-N/kg N

	FracLEACH
	0.3 kg NH3-N + NOx-N/kg of synthetic fertiliser N applied


Calculated emissions

Indirect N2O emissions from atmospheric deposition in 2007 were 131.2, from Nitrogen leaching and run-off – 716.8 Gg CO2 equiv. Indirect N2O emission from agriculture consisted approximately 35.6% of total emissions from soils. During the period of the years 1996-2007 indirect N2O emissions of soil change  is not significant (Figure 4.6).
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Fig. 7.6.   Indirect N2O emissions from agricultural soils (Gg CO2 equiv.)

Uncertainties 

Under IPCC Good Practice Guidance and Uncertainty Management  in National Greenhouse Gas Inventories methodology calculating indirect N2O emission factors can have an error of +/- 50%. The errors of our calculations also are increased in previous units (sectors). 

8 LAND-USE CHANGE AND FORESTRY (Sector 5)

8.1 Overview

Recorded land use variations in Lithuania (Fig. 8.1) show significant fluctuations in 1990-1995. However, these fluctuations are mainly caused not so much by actual land use changes but by modifications of definitions used in statistics, dismantling of Soviet kolkhoz based agriculture system and introduction of private land ownership after the declaration of independence of Lithuania in 1990. From 1995, implementation of new principles of agricultural statistics was finalised and data fluctuations came to an end.
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Fig. 8.1.  Reported land use variations in Lithuania in 1990-2007
The single important land use change in Lithuania was continuous steady expansion of forest area on infertile soils not suitable for intensive agriculture, categorised as “other land”. 

GHG uptake and release data are reported under IPCC categories 5A (Forestry), 5B (Cropland) and 5D (Wetlands). The IPCC categories 5C (Grassland), 5E (Settlements) and 5F (Other) are not reported as changes within these categories are considered to be not significant or reliable data are not available at the moment. 

Changes in carbon stocks in soils (except forest litter) are not included in the calculations assuming that soil carbon stocks remain fairly constant and do not change with time. 

Forest fertilisation is not applied in Lithuania. GHG emissions related to fertilisation of agricultural soils were reported in Agriculture sector.

Changes in carbon stocks in horticultural plantations were not estimated as data on horticultural plantations are not reliable and there are no data on carbon uptake by horticultural plants. 

It was assumed that annual carbon stock changes in grasslands are negligible as grassland management activities in Lithuania are not changing. Liming is not applied on grasslands.

Summary of GHG emissions and sinks is provided in Table 8.1.

Table 8.1. Summary of greenhouse gas releases and sinks (Gg CO2 equivalent per year) in LULUCF sector in Lithuania 

	Years
	5. LULUCF
	5.A Forestry
	5.B Cropland
	5.C Grassland
	5.D Wetlands
	5.E Settlements
	5.F 
Other land

	1990
	- 10757
	- 10924
	151.50
	NE, NA
	72.7
	NE, NA
	NE

	1991
	- 10424
	- 10676
	129.86
	NE, NA
	72.7
	NE, NA
	NE

	1992
	- 10529
	- 10669
	108.21
	NE, NA
	72.7
	NE, NA
	NE

	1993
	- 9266
	- 9383
	86.57
	NE, NA
	63.3
	NE, NA
	NE

	1994
	- 9740
	- 9855
	64.93
	NE, NA
	75.3
	NE, NA
	NE

	1995
	- 7875
	- 7976
	43.29
	NE, NA
	74.9
	NE, NA
	NE

	1996
	- 8388
	- 8476
	21.64
	NE, NA
	74.7
	NE, NA
	NE

	1997
	- 8864
	- 8931
	NE, NA
	NE, NA
	67.1
	NE, NA
	NE

	1998
	- 9272
	- 9340
	NE, NA
	NE, NA
	68.0
	NE, NA
	NE

	1999
	- 9309
	- 9377
	NE, NA
	NE, NA
	67.7
	NE, NA
	NE

	2000
	- 8710
	- 8781
	NE, NA
	NE, NA
	71.1
	NE, NA
	NE

	2001
	- 8481
	- 8553
	NE, NA
	NE, NA
	71.4
	NE, NA
	NE

	2002
	- 7931
	- 7989
	NE, NA
	NE, NA
	58.2
	NE, NA
	NE

	2003
	- 8346
	- 8397
	NE, NA
	NE, NA
	50.8
	NE, NA
	NE

	2004
	- 8651
	- 8704
	NE, NA
	NE, NA
	53.6
	NE, NA
	NE

	2005
	- 9119
	- 9174
	NE, NA
	NE, NA
	55.8
	NE, NA
	NE

	2006
	- 9294
	- 9351
	NE, NA
	NE, NA
	57.6
	NE, NA
	NE

	2007
	- 9307
	- 9364
	NE, NA
	NE, NA
	56.5
	NE, NA
	NE


8.2 National definitions for all categories used in the inventory

Summary national use categories and data are provided in Table 8.2.

Table 8.2. National land use categories and data 1990-2007 (thou. ha)

	Years
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	Forest 
	1.945
	1.950
	1.955
	1.959
	1.964
	1.969
	1.973
	1.978
	1.992

	Cropland
	2.314
	3.023
	2.928
	2.873
	2.630
	2.909
	2.910
	2.921
	2.933

	Grassland
	1.111
	401
	372
	380
	359
	436
	441
	435
	440

	Wetlands
	412
	412
	412
	412
	412
	412
	412
	412
	412

	Settlements
	317
	317
	317
	317
	317
	317
	317
	317
	317

	Other land
	431
	428
	547
	589
	849
	489
	477
	468
	437

	TOTAL
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530


Continued

	Years
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Forest 
	2.006
	2.020
	2.034
	2.045
	2.069
	2.091
	2.121
	2.136
	2.143

	Cropland
	2.925
	2.921
	2.918
	2.918
	2.915
	2.916
	2.915
	2.988
	2.988

	Grassland
	446
	449
	452
	452
	453
	451
	453
	481
	477

	Wetlands
	412
	408
	409
	408
	408
	404
	384
	382
	381

	Settlements
	317
	318
	320
	320
	321
	317
	313
	312
	312

	Other land
	424
	413
	397
	387
	365
	351
	344
	231
	229

	TOTAL
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530
	6.530


Forest land is defined in accordance with the Lithuanian Forestry Law: “A land area not less than 0.1 hectare in size covered with trees, the height of which in a natural site in the maturity age is not less than 5 meters, other forest plants as well as thinned or vegetation-lost forest due to the acts of nature or human activities (cutting areas, burnt areas, clearings). Tree lines up to 10 meters of width in fields, at roadsides, water bodies, in living areas and cemeteries, single trees and bushes, parks planted and grown by man in urban and rural areas are not defined as forests”.

Cropland includes arable land and orchards and berry plantations.

Grassland includes meadows and natural pastures.

Wetlands are water bodies and swamps (bogs).

Settlements are urban territories and roads.

Other land is defined as land which does not assigned to other categories.

Information on extension of unmanaged forest and grassland
According to the Annex to draft decision -/CMP.1 (Land use, land-use change and forestry) contained in document FCCC/CP/2001/13/Add.1, definitions of forest management and grazing land management are the following:
Forest management is a system of practices for stewardship and use of forest land aimed at fulfilling relevant ecological (including biological diversity), economic and social functions of the forest in a sustainable manner.
Grazing land management is a system of practices on land used for livestock production aimed at manipulating the amount and type of vegetation and livestock produced.
In accordance with these definitions, all forest land and grassland in Lithuania is managed and there is no unmanaged forest land or grassland.

8.3 Forest land

8.3.1 Source category description

Data sources

Data on forest land area and its changes may be found in several sources of information. The most comprehensive data are provided in the Lithuanian Statistical Yearbook of Forestry (2001-2007) published by the Lithuanian State Forest Survey Service. The first Yearbook published in 2001 includes data for 1997 inventory (1 Jan. 1998). 

Useful data including some additional information are provided in the Lithuanian Country Report on Global Forest Resources Assessment 2005 prepared by the Lithuanian State Forest Survey Service. Specifically, the Report provides data of forest assessment in 1987 (1 Jan. 1988).

Detailed data on forest management are provided in the report of the National Forest Inventory (NFI) performed in 1998-2003. 
The data quoted above may be found on the website of the Lithuanian State Forest Survey Service. 

The National Land Service under the Ministry of Agriculture provides data on the Land Fund of the Republic of Lithuania from 2001 including data on forest land area.

It should be noted that data provided by various information sources are not identical. An example of divergence between the data of the National Forest Inventory and forest assessment data provided in the Statistical Yearbook of Forestry is shown in Table 8.3.

Table 8.3. Comparison of forest land areas and their distribution according to National Forest Inventory and forest assessment data of 01 01 2002
	Land use category
	National forest inventory
	Forest assessment

	Forest land, thou. ha
	2084.2
	2034.3

	Covered, %
	96.2
	95.3

	Non-covered, %
	1.8
	3.0

	Nurseries, %
	0.1
	0.1

	Line objects, %
	1.8
	1.4

	Other, %
	0.1
	0.2


Source: National Forest Inventory 1998-2003
The discrepancy are caused mainly by differences in time of inventories. The difference between the two estimated values of forest land area is 49.9 thou. ha. The difference value is very close to forest area estimation error reported in the National Forest Inventory (±45.8 thou. ha with 95% confidence level). Bearing in mind that both inventories were performed not exactly at the same time which should be a natural source of discrepancy between the two sets of data, it was assumed that data inconsistencies are not significant.

The full cycle of measurements of national forest inventory was finished in 2007. The first part of circle was installation of plots and primary measurements in 1998-2002. And the second part of circle was repeated measurements in 2003 – 2007. The all-round data calculation will be done in 2008 and the main forest data will be provided from National forest inventory after approbation since 2009. The forest assessment data (in the Statistical Yearbook of Forestry) are significant data in this moment.

Forest area

The most comprehensive information on forest land area is provided in Lithuanian Statistical Yearbook of Forestry and it was taken as a basis for calculation of GHG emissions. The Yearbook provides data of the regular forest assessments in 1987, 1997 and 2000-2007 which were used directly in calculations. The data for remaining years are interpolations of 1987-1997 and 1997-2000 data.

Forest assessments are based on stand wise forest inventory data base, maintained at the State Forest Survey Service, taking into account changes recorded during forest inventory and afterwards, including forest felling and reforestation activities as well as changes in forest ownership.

Only forested areas (forest stands) including natural and semi-natural forest and plantations were taken for calculation of changes in carbon stocks. Other forestry areas, such as blanks, block lines, forest roads, recreation sites, etc., were included in the ‘other land’ category.

Data on coniferous and deciduous stands were available in the Lithuanian Statistical Yearbooks of Forestry from the year 2000 onwards. For remaining period (1990-1999) it was assumed that percentages of coniferous and deciduous stands were equal to average values in 2000-2007 (58.3% and 41.7% respectively). 

Forest coverage in Lithuania was increasing continuously since the 2nd World War (Fig. 8.2). Average annual increase of forest area after the war was more than 14 thou. ha. From 1947 to 1960 expansion of forest area reached approximately 20 thou. ha per year. During sixties and seventies forest area was expanding at a slower rate, approximately 10 thou. ha per year.  
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Fig. 8.2. Variation of forest coverage in Lithuania after the 2nd World War
Forest is planted on infertile soils not suitable for intensive agriculture. As a rule, other land and grasslands are converted to forest land (see Fig. 8.3).
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Fig. 8.3. Land use changes in Lithuania from 2001

Time required to reach steady state conditions in land converted to forest land is approximately 20 years (IPCC default value). In order to evaluate the area of land converted to forest land in the base year, historical data are required starting from 1970.

As discussed above, average annual increase of forest land area from 1973 to 1993 was approximately 12.1 thou. ha.  This figure was used for evaluation of historical data on the area of land converted to forest land from 1970 to 1989. 

Variations of forest land area are provided in Table 8.4.

Table 8.4. Forest land area variations in 1990-2007 (thou. ha)

	 Years
	Forest land
	Forest stands area
	Forest land remaining forest land
	Land converted to forest land

(≤ 20 years stands)

	
	
	
	Total
	Coniferous
	Deciduous
	

	1990
	1.945
	1.854
	1.612
	950
	662
	242

	1991
	1.950
	1.859
	1.624
	957
	667
	234

	1992
	1.955
	1.863
	1.636
	964
	672
	227

	1993
	1.959
	1.868
	1.649
	971
	677
	219

	1994
	1.964
	1.872
	1.661
	978
	682
	212

	1995
	1.969
	1.877
	1.673
	986
	687
	204

	1996
	1.973
	1.881
	1.685
	993
	692
	196

	1997
	1.978
	1.888
	1.697
	1.030
	667
	191

	1998
	1.992
	1.901
	1.709
	1.007
	702
	192

	1999
	2.006
	1.914
	1.721
	1.014
	707
	193

	2000
	2.020
	1.928
	1.733
	1.037
	696
	194

	2001
	2.034
	1.938
	1.745
	1.045
	700
	193

	2002
	2.045
	1.951
	1.757
	1.045
	713
	194

	2003
	2.069
	1.968
	1.770
	1.042
	727
	198

	2004
	2.091
	1.988
	1.782
	1.035
	746
	206

	2005
	2.121
	2.014
	1.794
	1.028
	765
	220

	2006
	2.136
	2.030
	1.806
	1.022
	784
	224

	2007
	2.143
	2.040
	1.818
	1.027
	791
	222


Fellings

Data on commercial fellings were provided by the State Forest Survey Service. 

Removal of round wood has increased approximately 2.5 times since 1990 (Fig. 8.4) and the total volume of removals increased from 3.3 million m3 on 1990 to the maximum 7.1 million m3 in 2003.  
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Fig. 8.4. Variations of wood removal (over bark) in 1990-2007

Biomass burning

Prescribed burning of forest biomass is not used in Lithuania.

Data on areas affected by forest fires are available from the Statistical Yearbooks of Forestry (1999-2007) and from the Lithuanian Country Report on Global Forest Resources Assessment 2005 (1990-1992 and 1998). Average value of available data were used for calculation of emissions during the remaining period (1993-1997).

Windbreaks and windfalls
Statistical Yearbooks of Forestry provide data on windbreaks and windfalls removals. However, according to the representatives of the State Forest Survey Service responsible for collection and processing of information, windbreaks and windfalls removals are included in round wood or fuel wood removals. Therefore, to avoid double counting, windbreaks and windfalls were not included in calculation of carbon losses due to disturbances.

Forest fertilisation

According to the State Forest Survey Service, forest fertilisation is not applied in Lithuania. Therefore, it was assumed that there are no direct emissions of N2O from forest fertilisation.

8.3.2 Methodological Issues

Changes in carbon stocks in living biomass in forest land remaining forest land including above- and below-ground biomass was estimated as difference in biomass increments and losses according to equation 3.2.2 of the Good Practice Guidance for LULUCF.

Annual increase in carbon stocks due to biomass increment in forest land remaining forest was calculated from equations 3.2.4 and 3.2.5 provided in the Good Practice Guidance for LULUCF.

Annual carbon loss due to commercial fellings was calculated using equation 3.2.7 of the Good Practice Guidance for LULUCF.
Annual carbon loss due to wildfires Lfires was estimated using equation 3.2.20 of the Good Practice Guidance for LULUCF:

Parameters used in calculation are discussed below.

Annual volume increment

Values of average annual net increment in volume suitable for industrial processing IV for dominant tree species for 1999 onwards are provided in the Lithuanian Statistical Yearbooks of Forestry. Average value of 1999-2007 was used for period 1990-1998. It should be noted that biomass increment value provided in the National Forest Inventory is approximately 20% higher than provided in the Statistical Yearbooks of Forestry. Data inconsistency may be caused by application of different methodology but it is not discussed in the inventory report. Lower, more conservative values provided in the Statistical Yearbooks of Forestry were used for calculation of carbon stock changes.

Table 8.5 provides values of average gross annual increment in volume (m3 ha-1 yr-1) separately for coniferous and deciduous in forest land remaining forest land and in land converted to forest land. 

Lithuanian statistical yearbooks of forestry provide data on areas (thou. ha), growing stocks (m3/ha) and mean current annual increments (m3/ha) of dominant tree species for 2000-2007. 

Annual increments for coniferous and deciduous were calculated as weighed average of corresponding species from data provided in Lithuanian statistical yearbooks of forestry:
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Where:

Ic,d = Average annual increments (m3/ha) for coniferous and deciduous respectively,

Ii = Average annual increments (m3/ha) for separate species (coniferous or deciduous),

Ai = Area (ha) of separate species (coniferous or deciduous).

Average annual increments by age groups for the dominant tree species are provided in the National Forest Inventory (Fig. 8.5). Weighted average values for annual increments for forest land remaining forest land (age groups >20 years) and land converted to forest land (age groups <20 years) were calculated separately for coniferous and deciduous:
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Where:

Ia-c,d = Average annual increment for land converted to forest land (<20 years) or forest land remaining forest land (>20 years)  of coniferous or deciduous,

Ik,l = Average annual increment for age group l of species k 

Ak,l = Area of age group l of species k.
Estimated values of average gross annual increment in volume (m3 ha-1 yr-1) used for calculation of carbon uptake are provided in Table 8.5.
Then ratio 
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 was calculated for land converted to forest land (<20 years) or forest land remaining forest land (>20 years) in coniferous or deciduous, and average annual net increments in volume (m3 ha-1 yr-1) separately for coniferous and deciduous in forest land remaining forest land and in land converted to forest land were determined by multiplying overall annual increments for coniferous and deciduous calculated for 2000-2007 by the calculated ratio.
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Source: National Forest Inventory 1999-2003

Fig. 8.5. Variation of annual increment of forest stands by age 

Table 8.5. Estimated values of average gross annual increment in volume (m3 ha-1 yr-1) used for calculation of carbon uptake 
	Years
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Forest land remaining forest land:
	
	
	
	
	
	
	
	

	Coniferous (> 20 years old)
	7.09
	7.15
	7.15
	7.38
	7.09
	7.19
	7.19
	7.55

	Deciduous (> 20 years old)
	6.32
	6.31
	6.30
	6.48
	6.79
	6.82
	6.78
	6.88

	Land converted to forest land (≤ 20 years old)
	2.26
	2.26
	2.30
	2.38
	2.38
	2.41
	2.41
	2.49

	Overall
	6.1
	6.1
	6.2
	6.4
	6.4
	6.5
	6.5
	6.7


Wood density

Basic wood density D was estimated on the basis of data provided in Table 3A.1.9 of the Good Practice Guidance for LULUCF. Density values for coniferous and deciduous were calculated as weighed average values related to growing stock volume (see Table 8.6)

Table 8.6. Calculation of average basic wood density values 

	Species
	Growing stock (mill. m3), average 
2000-2007
	Basic wood density, tonnes d.m. m-3

	
	
	Separate species
	Weighted average

	Pine
	169.1
	0.42
	

	Spruce
	83.5
	0.40
	

	Total coniferous
	252.6
	
	0.41

	Birch
	69.7
	0.51
	

	Aspen
	13.2
	0.35
	

	Black alder
	25.4
	0.45
	

	Grey alder
	16.3
	0.45
	

	Oak
	7.4
	0.58
	

	Ash
	8.4
	0.57
	

	Total deciduous
	140.5
	
	0.48

	Overall total
	393.1
	
	0.44


Biomass expansion factor for net increment
Default values of biomass expansion factor for conversion of annual net increment to aboveground tree biomass increment, BEF1, were taken from Table 3A.1.10 of the Good Practice Guidance for LULUCF – 1.1 for coniferous and land converted to forest land, and 1.2 for deciduous. 

Root-to-shoot ration

Root-to-shoot ratio values provided in the Lithuanian Country Report on Global Forest Resources Assessment 2005 were used: 0.26 for coniferous, 0.19 for deciduous and 0.23 for all tree species.

Carbon fraction of dry matter
Default value 0.5 tonne C (tonne d.m.)-1 provided in the Good Practice Guidance for LULUCF was used for carbon fraction of dry matter CF.
Biomass expansion factor for removals

Biomass expansion factors for converting volumes of extracted round wood to total aboveground biomass BEF2 for coniferous and broadleaf were obtained from Table 3A.1.10 of the Good Practice Guidance for LULUCF. Overall biomass expansion factor was estimated as weighted average equal to 1.34.

Biomass left to decay

Default value of fraction of biomass left to decay in forest (transferred to dead organic matter) (FBL) provided in Table 3A.1.11 was used (0.15 – temperate semi natural forests). 
Dead organic matter

It was assumed that carbon inputs and losses in dead wood and litter in forest land remaining forest land balance one another and net changes are close to zero. For land converted to forest land, it was assumed that there is no dead organic matter at the moment of conversion. After conversion, dead organic matter starts to accumulate and reaches steady state in 20 years at the end of conversion period. 

The total amount of dead wood and litter in Lithuanian forests was evaluated in the Lithuanian Country Report on Global Forest Resources Assessment 2005 (Table 8.7)

Table 8.7. Estimated carbon content in dead wood and litter (million tonne)

	
	1990
	2000
	2005

	Dead wood
	9.8
	10.2
	10.5

	Litter
	46.7
	48.5
	50.4


Source: Lithuanian Country Report on Global Forest Resources Assessment 2005

It was calculated from these data that dead wood amount in forest land remaining forest land on average is approximately  5.3 tonne C per ha and litter amount is approximately 25.1 tonne C per ha. Assuming that this amount is accumulating in 20 years, annual carbon stock increment in land converted to forest land is approximately 0.26 tonne per ha in dead wood and 1.26 tonne per ha in litter.

Soils

Classification of forest land according to soil type is provided in the Statistical Yearbooks of Forestry 2006. According to the statistics, the total area of organic forest soil (peat land) is 257.1 thou. ha from which 125.1 thou. ha is drained peat land. As drainage activities actually have stopped after independence, it was assumed that the area of drained forest peat land was not changing since 1990.

It was assumed that soil carbon stocks in organic not drained soil in forest land remaining forest land remain stable and do not change with time. 

Carbon stock change in drained organic forest soils was calculated using equitation 3.2.15 of the IPCC Good Practice Guidance for LULUCF (P. 3.42):
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Default value of emission factor for drained organic soils in managed forests provided in Table 3.2.3 of the IPCC Good Practice Guidance for LULUFC (P. 3.42) was used in calculations. Default EFDrainage for temperate forests is 0.68 tonnes C ha-1 yr-1.

In a long-term experiment conducted by the Lithuanian Institute of Agriculture (Armolaitis, K., et al., 2005) it was established that organic carbon pool in upper 10 cm layer in pine plantation was approximately 6 times higher than in non-cultivated land. However, the major part of carbon is accumulated in litter while the difference of carbon content in mineral topsoil layer is far less significant. As carbon accumulation in litter in land converted to forest land was assessed separately, accumulation in mineral soil was not included in calculations.

Average growing stocks

Data on average growing stocks required for calculation of carbon loss due to wildfires are available from the Statistical Yearbooks of Forestry (1997, 2000-2008) and from the Lithuanian Country Report on Global Forest Resources Assessment 2005 (1987 and 1992). Values of biomass stocks for remaining years were interpolated from the regression line (Fig. 8.6).
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Fig. 8.6. Regression analysis of variations of average growing stocks

Combustion efficiency

Combustion efficiency C is taken from Table 3A.1.12 of the Good Practice Guidance for LULUCF (0.45).

Emission factors for forest fires

Emission factors Dem are taken from Table 3A.1.12 of the Good Practice Guidance for LULUCF as average of two values provided for forest fires (tonne per tonne dry matter combusted):

CO2
1.56

C
0.42

CO
1.21

CH4 
0.008

NOx
0.0007

N2O
0.00011

8.4 Cropland

8.4.1 Source category description

Data on land use covering all area of Lithuania are provided in the Statistical Yearbook: Agriculture in Lithuania. Variations of agricultural land use from 1986 as reported in the Yearbook are shown in Fig. 8.7. As may be seen from the diagram, substantial changes in land use were recorded from 1990 to 1995 while very insignificant variations occurred before and after this period.
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Fig. 8.7.  Land use in Lithuanian agriculture sector

Recorded variations in 1990-1995 are mainly related not so much to actual changes of  land use but to modifications of definitions used in statistics, dismantling of Soviet kolkhoz based agriculture system and introduction of private land ownership after the declaration of independence of Lithuania. Land reform started immediately after the proclamation of independence in 1990 and the most important features of land reform were restitution of land ownership and, as a result of this, break up of kolkhoz farms to smaller private farms. 

Substantial reduction of recorded grassland and corresponding increase of recorded cropland in 1991 was caused by change of definition of arable land which, from 1991 onwards, included sown perennial grasses assigned to meadows and pastures in the Soviet statistics. Further, following break up of kolkhoz farms, significant part of non-arable land formerly owned by kolkhozes and categorised as “other land” was assigned to specific land use categories, e.g. settlements, wetlands, etc. Other consequence of kolkhoz break-up was that some arable land became ownerless and temporary “disappeared” from the statistics. This phenomenon caused gradual reduction of recorded arable land from 1991 to the minimum level in 1994. From 1995, implementation of new principles of agricultural statistics was finalised and data fluctuations came to an end.

Therefore, though statistical data show substantial fluctuations, it was assumed that no significant conversion of cropland to other uses and conversion of land from other uses to cropland has taken place from 1990 onwards and cropland area was quite stable.

8.4.2 Methodological Issues

Changes in biomass stocks

As stated in the Good Practice Guidance for LULUCF, for annual crops, increase in biomass stocks in a single year is assumed equal to biomass losses from harvest and mortality in that same year and there is no net accumulation of biomass carbon stocks. Further, changes in dead organic matter and inorganic carbon were also assumed to be zero and were not included in calculations.
Carbon can be stored in the biomass of croplands that contain perennial woody vegetation which, in Lithuanian conditions, are horticultural plantations. Statistical data on areas of horticultural plantations in Lithuania are provided in the statistical database of the Statistics Lithuania (http://db.stat.gov.lt/sips/Database/sipsen/s4en/p401en/g413en/g413en.asp). 

According to the data collected by the Statistics Lithuania, the total area of orchards and berry plantations in Lithuania was gradually decreasing from 45 thou. ha in 1990 to 32 thou. ha in 2004. However, it seems that major part of horticultural area reported in the statistics is taken by private gardens and small land plots at the summer houses containing fruit trees, mainly apple trees which, according to the Good Practice Guidance for LULUCF, should be classified as settlements (Section 3.6). 

On the other hand, according to the data provided by the Lithuanian Institute of Horticulture, the total area of horticultural plantations in Lithuania is approximately 40.5 thou. ha including private gardens and it has not changed substantially during the last 15 years. The area of industrial horticultural plantations was approximately 6.5 thou. ha in 1990 and has increased to more than 9 thou. ha during the last 15 years.

Bearing in mind inconsistency of available data as well as lack of data on biomass accumulation and losses, changes in carbon stocks in horticultural plantations were not estimated. 

It was assumed that land use and management have not changed and overall change in carbon content in soils was negligible.

8.4.3 Liming

Statistical data on liming of agricultural land in Lithuania are not available. There are approximately 800 thou. ha agricultural land that need liming. According to the Lithuanian Agrochemical Research Centre, approximately 200 thou. tonne dolomite powder were used annually in Lithuania for soil liming up to 1990. Since then, liming was gradually decreasing to almost zero in 1996. This information was confirmed by two dolomite quarries which are the main suppliers of dolomite products in Lithuania. Both companies are not producing dolomite for soil liming for the last 10 years. Therefore, it was assumed that dolomite consumption was decreasing linearly from 200 thou. tonne in 1990 to zero in 1996.

Equation 3.3.6 of the IPCC Good Practice Guidance for LULUCF (P. 3.42) was used for calculation:
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Dolomite powder from dolomite deposits in Northern Lithuania was used for liming. According to information provided by dolomite quarrying company AB Dolomitas, content of CaMg(CO3)2 in dolomite rock is 98%. Stechiometric content of carbon in CaMg(CO3)2 is 13%, content of carbon in dolomite rock containing 98% of CaMg(CO3)2 is 13% ● 98% = 12.7%. So, emission factor EFDolomite = 0.127 was used for calculating emissions from liming of agricultural lands.

8.5 Grassland

Data on grassland area are provided in the Statistical Yearbook: Agriculture in Lithuania (see Error! Reference source not found.). Variations of grassland area are discussed in Section 7.3.

Changes in carbon stocks in grassland were not estimated. As grassland management activities in Lithuania are not changing, it was assumed that annual carbon stock changes are close to zero. Liming is not applied on grasslands.

8.6 Wetland

Data on wetland area were taken from the Land Fund of the Republic of Lithuania. The area includes two categories reported in the statistics – water bodies and swamps (bogs). CO2 emissions associated with peat extraction were evaluated.

8.6.1 Source category description

Peat extraction areas are recorded by the Lithuanian Geological Survey from 1992. Extraction area was fairly stable from 1992 to 2001 fluctuating in approximately 12% range (Fig. 8.8). From 2002 extraction area has been reduced by approximately 20%. It was assumed that peat extraction area in 1990 and 1991 was the same as in 2002.
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Fig. 8.8. Variation of peat extraction areas
8.6.2 Methodological Issues

The method provided in the Good Practice Guidance for LULUCF addresses emissions from removal of vegetation from land prepared for peat extraction and changes in soil organic matter due to oxidation of peat in the aerobic layer on the land during the extraction. As the total peat extraction area shows slightly decreasing trend, it was assumed that emissions from removal of vegetation for peat extraction are negligible and were not taken into account. CO2 emissions due to oxidation of peat were calculated using modified equation 3.5.5 of the Good Practice Guidance for LULUCF.

As data on areas of nutrient rich and nutrient poor organic soils were not available, emission factor for changes of carbon stocks in soils converted to peat extraction EF for nutrient rich peat land from Table 3.5.2 of the Good Practice Guidance for LULUCF was used.
8.7 Settlements

Area of settlements is defined in the Land Fund of the Republic of Lithuania (urban territory and roads).

Carbon stock changes in settlements were not estimated and assumed to be close to zero. 

8.8 Other land

Carbon stock changes in other were not estimated and assumed to be close to zero. 

9 WASTE (Sector 6)

9.1 Overview of the waste sector 

Municipal waste accounted for slightly more than 1 million ton in 2007. Since 2000 the amount of generated municipal waste remains comparatively stable. According to expert evaluation, about 300 kg of municipal waste per capita is generated in large Lithuanian cities, about 220 kg in smaller towns and 70 kg in rural areas.

The majority of landfills currently in use do not comply with environmental and sanitary requirements because of poorly chosen sites, poor engineering equipment and improper use of it, and insufficient control of waste taken to the landfills. 

A number of recent improvements in the Lithuanian waste sector were driven by the process of accession to the EU. A regional waste management system is currently under implementation. It will include 10 regional landfills that will match the EU environmental standards by 2009. Currently, four regional landfills are already in operation. Unmanaged waste disposal sites will be eliminated. 

Directive 1999/31/EC on landfill of waste requires a 50% reduction in bio-degradable waste by 2005 and a further reduction of 25% by 2010 (as compared to the level of biodegradable waste in 1993). In addition, two packaging waste recovery organizations (“Zaliasis taskas” and “Ateities ekologija“) have been established for the collection and recycling of packaging waste. 

Statistics for 2003 show that 38% of all wastewater was treated fully with phosphorus and nitrogen removal; 47% were treated with mechanical and biological treatment; 14,4% were treated mechanically and only 0,6 % was discharged without any treatment. Comparing with 2001, the amount of treated wastewater in the total balance has increased twofold. Construction and reconstruction of wastewater treatment plants is supported by the EU funding. 

Wastewater treatment sludge makes about one third of all non-hazardous waste. As there is no sludge management system in Lithuania established yet, wastewater treatment sludge is stored at the production places. Some is also used for agricultural purposes, if quality standards are met. The amount of sludge has slightly decreased recently. In 2000 about 244 thousand tons were collected, in 2001 – 240 thousand tons and in 2002 – 230 thousand tons. 

9.2 Greenhouse gas sources in waste sector

Emissions of greenhouse gases from the waste sector in Lithuania originate from following sources:

· solid waste disposal on land;

· wastewater handling (industrial and domestic/commercial wastewater);

· human sewage;

· waste incineration.

Two of assessed categories fall under the key sources of GHG. Key sources from waste sector and its contribution to total amount of GHG emissions are presented in Table 9.1.

Table 9.1.  Key sources of GHG in waste sector (Gg CO2 equivalent)

	Source
	GHG
	1990
	2001
	2007
	Share in the total emissions % in 2007

	6.A. Solid waste disposal on land
	CH4
	1077
	1042
	907
	2.7

	6.B. Wastewater handling
	CH4
	605
	314
	376
	1.0

	6.B. Wastewater handling
	N2O
	80
	77
	76
	0.2


9.3 Solid Waste

Methane emissions from municipal solid waste landfills were estimated using Tier 2 methodology. Calculations were performed using IPCC Spreadsheet for Estimating Methane emissions from Solid Waste Disposal Sites.

9.3.1 Source category description

Disposal of MSW

Data on disposal of municipal solid waste in landfills in 1991-2007 were provided by the Lithuanian Environmental Protection Agency (EPA) which is responsible for environmental statistics in Lithuania (Table 9.2).

Table 9.2. Disposal of MSW in landfills in 1991-2004, Gg per year 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998

	1,976
	2,019
	1,383
	1,836
	1,954
	1,513
	1,421
	1,415
	1,473


	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	1,044
	1,084
	1,046
	1,000
	909
	1,032
	1,048
	1,076
	1,109


Source: Lithuanian EPA

Data provided by the EPA describe specifically the fraction of MSW sent to SWDS, therefore factor MSWF  was taken as 100%.

Data on waste generation and disposal were collected in Lithuania only from 1991, data on disposal before 1991 are not available. The amount of waste disposed of in landfills in 1950-1989 was evaluated on the basis of the following considerations.

The number of Lithuanian population from 1950 to 1990 was growing continuously at the rate approximately 1 per cent per year (Fig. 9.1). 

Economic indicators characterizing standard of living in Soviet command economy in 1950-1990 and economic indicators of free market economy since declaration of independence in 1990 are completely different and their direct comparison is not possible.  
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Fig. 9.1. Variation of population in Lithuania from 1950

Economic development in the Soviet period was characterized by the “total public product”. The growth of the total public product is shown in Fig. 9.2. However, it should be noted that it was measured in current prices and did not reflect correctly the change in living standard. 
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Fig. 9.2. Variation of the total public product from 1960 to 1978

The Statistics Lithuania have recalculated economic indicators of the last decade of the Soviet power in Lithuania and obtained GDP values which are comparable to GDP after transition to free market economy. Relative variation of population and GDP per capita from 1980 (1990 = 100%) are shown in  Fig. 9.3. 
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Fig. 9.3. Relative variation of population and GDP per capita from 1980 (1990 = 100%)

It is obvious that generation of waste per capita depends on the standard of living but growth of waste generation rate is slower than GDP growth.  

It was assumed for evaluation of waste generation in the period 1950 to 1990 that waste generation was increasing continuously and the growth rate was dependent on two factors: population and standard of living. As it was quoted above, population growth during the period was close to 1%  determining at least 1%  growth in the total waste generation.  

On the top of this it was assumed that increasing standard of living has additionally caused increase of per capita waste generation by 2% annually. Based on these assumptions it was calculate that waste generation per capita in 1950 was 238 kg per year, i.e. 2.3 times lower than in 1991, and the total waste generation was 612 thou. tonne per year compared to 2019 thou. tonne per year in 2001, i.e. 3.3 times lower. Bearing in mind comparatively low level of consumption in the Soviet times, these results should be considered as quite realistic.

 Waste composition

Average composition of MSW provided in the MoE report “Status of the Environment” is based on experimental measurements carried out from 1996 in various regions of Lithuania. (Table 9.3). As there were no experimental measurements carried out before 1996, it is very difficult to make any assessment of waste composition before that time. However, as may be seen from  the data in Table 8.3, there are no clear changes in composition in time or in different regions. Based on this, it was assumed that waste composition was quite stable during all period under investigation and the data from the MoE report “Status of the Environment” (2004) was used for calculation of methane emissions from waste disposed on land.

Table 9.3. Measured waste composition in various regions of Lithuania
	Waste composition
	Kaunas
	Kaunas region 2003
	Klaipėda
	Vilnius
	Utena
	Panevėžys, 2004

	
	1996
	1997
	1998
	1999
	City
	Towns
	Rural
	2000
	1999
	2001
	County average
	2003
	city
	towns
	rural
	overall

	Biowaste
	39%
	46%
	35%
	41%
	41%
	53%
	34%
	56%
	47%
	52%
	42%
	43%
	43%
	39%
	28%
	38%

	Paper 
	10%
	7%
	12%
	12%
	8%
	10%
	10%
	19%
	13%
	9%
	13%
	15%
	6%
	9%
	1%
	5%

	Cardboard
	6%
	7%
	9%
	1%
	8%
	
	
	
	
	
	
	
	
	
	
	

	Plastic
	7%
	10%
	11%
	10%
	7%
	5%
	5%
	8%
	7%
	13%
	9%
	8%
	6%
	8%
	5%
	6%

	Glass
	9%
	6%
	8%
	8%
	9%
	7%
	12%
	9%
	10%
	6%
	9%
	6%
	9%
	5%
	11%
	9%

	Metal
	3%
	3%
	3%
	4%
	3%
	3%
	3%
	2%
	4%
	4%
	3%
	3%
	2%
	2%
	4%
	3%

	Wood
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1%
	 
	 
	 
	 

	Other burnable
	14%
	14%
	16%
	11%
	14%
	9%
	9%
	 
	 
	 
	 
	6%
	 
	 
	 
	 

	Other non-burnable
	12%
	7%
	6%
	13%
	5%
	8%
	18%
	 
	 
	 
	 
	10%
	 
	 
	 
	 

	Hazardous
	 
	 
	 
	 
	1%
	1%
	1%
	1%
	 
	 
	 
	0%
	 
	 
	 
	 

	Other
	 
	 
	 
	 
	4%
	4%
	8%
	5%
	19%
	16%
	24%
	8%
	34%
	38%
	52%
	40%


Source: Feasibility studies for establishment of regional waste management systems in Kaunas, Kliapėda, Vilnius, Utena, Panevėžys regions, Lithuania

Average composition of MSW is provided in the MoE report “Status of the Environment” (2004):
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Other 
	9%

14%
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The following composition of waste going to solid waste disposal sites was assumed for IPCC model:

	Food

Paper

Wood

Textile

Other non-degradable 
	42%

14%

2%

4%

38%


9.3.2 Methodological issues

Methane correction factor

Lithuanian landfills can be divided into three categories: 1) landfills of major cities (county centres), 2) landfills of smaller towns, and 3) small landfills and dumps in rural areas. 

Waste management in landfills of major cities include controlled placement of waste, periodic covering and mechanical compacting. These landfills correspond to the definition of managed landfills with methane correction factor = 1.

Landfills of smaller towns are comparatively deep (>5 m of waste) but their management, especially in the past, was poor. These landfills correspond to the definition of deep unmanaged landfills with  methane correction factor = 0.8.

Small landfills and dumps in rural areas were assigned to unmanaged shallow landfills (<5 m waste) with methane correction factor = 0.4.

According to the Lithuanian Department of Statistics, rural population in Lithuania is approximately 33%. Bearing in mind that waste generation per capita in rural areas is lower than in cities and towns, it was assumed that approximately 30% of waste was disposed in small rural landfills and dumps.

Population of major Lithuanian cities is given in Table 9.4.

Table 9.4. Population of major Lithuanian cities (thousands)

	Alytus
	71.6

	Kaunas
	376.6

	Klaipėda
	192.5

	Marijampolė
	48.7

	Panevėžys
	119.4

	Šiauliai
	133.5

	Tauragė
	31.2

	Telšiai
	32.8

	Utena
	33.9

	Visaginas
	29

	Vilnius
	553.2

	Total
	1622.4


Source: Counties of Lithuania. Statistics Lithuania, Vilnius, 2003.

Total population of the major cities (1.6 million) is about 47 % of the total population of Lithuania. Bearing in mind that waste generation per capita in major cities is higher than average, it was assumed that approximately 50% of waste was disposed in deep managed landfills.

Remaining 20% of waste was disposed in deep unmanaged landfills.

Other parameters

Other parameters were taken as IPCC default values: 

DOC (Degradable organic carbon) (weight fraction, wet basis)
Food






 waste










                              0.15

Paper
       


                          




      0.4

Wood


                                      0.43

Textiles                                   


0.24

Methane generation rate constant (years-1)

Food






 waste










                              0.185

Paper
       


                          




      0.06

Wood


                                      0.03

Textile                                     


0.06

DOCf (fraction of DOC dissimilated)

   

    


 .5

Delay time (months)                               6
Fraction of methane in developed gas    0.5
Conversion factor, C to CH4                   1.33
Methane recovery                                   0

Methane oxidation                                  0

9.4 Wastewater 

Methane emissions from wastewater treatment were recalculated based on BOD measurements as municipal and industrial wastewater streams are discharges most frequently through the same centralised sewage collection systems (see below). 

9.4.1 Activity Data

IPCC Guidelines recommend calculatioin of CH4 emissions separately from domestic and from industrial wastewater assuming that organic matter is measured as BOD in municipal wastewater and as COD in industrial wastewater. However in Lithuania in most cases industrial wastewater, pre-treated if necessary, is discharged to centralised municipal sewage collection networks and treated together with the municipal wastewater in centralised treatment plants.

Information of wastewater treatment and discharge in Lithuania is collected by the Lithuanian Environmental Protection Department (EPD). Collected data include both BOD and COD, however, as can be seen from Table 9.5, both parameters are determined for the same samples without specification of municipal and industrial wastewater sources. Therefore, there is no possibility to separate industrial and municipal wastewater streams. 

Table 9.5. Number of discharge points for which data on BOD and COD are provided in the statistics

	Year
	Number of discharge points included in the statistics

	
	BOD
	COD
	Both BOD and COD

	1991
	657
	46
	45

	1992
	674
	42
	40

	1993
	612
	37
	34

	1994
	614
	29
	28

	1995
	641
	35
	33

	1996
	694
	39
	36

	1997
	697
	42
	41

	1998
	721
	53
	51

	1999
	745
	52
	50

	2000
	766
	62
	60

	2001
	724
	59
	56

	2002
	766
	95
	83

	2003
	781
	162
	158

	2004
	781
	325
	323

	2005
	808
	452
	447

	2006
	769
	436
	436


The data on wastewater composition and discharge are collected by the EPD from 1991. There are some very large fluctuations in data in the beginning of the monitoring period. These data were analyzed and some correction were made.

Reported BOD intake to the Raseiniai mechanical treatment plant in 1992 was 284 tonne. Bearing in mind that the plant provide service for approximately 12 thousand population, this amount corresponds to BOD generation of 2267 kg per capita per year which is roughly 100 times higher than expected. It was considered as an obvious outlier and corresponding figure was reduced by 100 times.

According to the data provided for 1992, 284 tonne of BOD (or about 10% of the total amount)  were generated by some small construction company which was not included in the records neither before nor after 1992. Once again it was considered to be an obvious outlay and corresponding data were deleted from the database.

BOD data reported by the Šiauliai wastewater treatment facility in 1992 and 1994 were roughly 10 times higher than during the remaining period. These deviations were considered as outlays and were reduced 10 times accordingly.

Evaluated variations of BOD load are provided in Fig. 9.4.
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Fig. 9.4. Evaluated variations of BOD discharges compared to theoretically calculated values

For comparison, theoretical BOD load was calculated using default BOD value per person (18.25 kg BOD5 per person per year, IPCC GL 1996, v. 3, p. 6.23, Table 6.5) and population data. As can be seen from the diagram, actual values are quite similar to theoretical. Very high BOD loads in 1990 and 1991 can are most probably caused by wasteful water consumption in the Soviet period which dropped dramatically after introduction of market economy. 

9.4.2 Methodological issues 

The IPCC Guidelines (1996) propose a separate calculation for wastewater and for sludge removed from the wastewater. However, as noted in the GPG 2000, the distinction is inappropriate for most countries as sludge is rarely collected separately. Sludge separation will not affect the overall estimate unless there are country specific Bo measurements for sludge and wastewater. Typically, the theoretical default Bo values for sludge and wastewater are the same. If default factors are being used, emissions from wastewater and sludge can be estimated together. 

The IPPC default methodology for household wastewater was used for calculation of methane emissions. CH4 emissions were calculated using equation 5.6 from IPCC GPG 2000 (p. 5.16) but substituting calculated BOD load with actual data:

Emission (Gg) = BODL × SBF × EF × FTA,

Where:

BODL is BOD load, thou. tonne per year,

SBF is fraction of BOD that readily settles, default = 0.5,

EF is emission factor (g CH4/g BOD), default = 0.6,

FTA is fraction of BOD in sludge that degrades anaerobically, default = 0.8.

Methane recovery from wastewater handling data was obtained from Statistics Lithuania publication “Energy balance”.

9.5 Emissions from human sewage

The emissions of N2O from human sewage were calculated according to IPCC methodology, by multiplying annual per capita protein intake by number of people in country and default emission factor (0.01 kg N2O-N/kg sewage-N produced) with default fraction of nitrogen in protein (0.16 kg N/kg protein). Protein intake per capita was evaluated by the  Nutrition Centre under the Ministry of Health (77.4 g/capita/day in 1998 and 78.1 g/capita/day in 2002). Linear interpolation of these data were used for calculation of emissions.

9.6 Waste incineration

9.6.1 Activity data

No managed municipal waste incineration is taking place at present. Some types of waste (hospital, waste oils etc.) in minor amounts take place at industrial companies or within hospitals without energy production. 

Activity data on incinerated amounts of hazardous and clinical waste were obtained from Environment Protection Agency waste database.

9.6.2 Methodological issues

Carbon dioxide emissions from waste incineration were calculated according to IPCC methodology. Default values, provided in IPCC Good Practice Guidance were used: fraction of carbon content, fraction of fossil carbon and burn out efficiency of combustion of incinerators. 

9.7 Uncertainties

It must be noted that the current system of statistical data collection was established in 1991 only, when statistical forms on Water and on Waste have been approved. As 1991 year was the first year of a new system and no data were available for the year 1990 (base year for the inventory), the data of 1991 were used for 1990. Thus, the baseline data could bear certain level of uncertainty. According to the Environmental Protection Agency expert in charge of emission management, the assessed amounts of waste produced in 1991 and 1990 were similar as no changes were made in the waste management system during that period. Moreover, as Lithuania’s GNP had fallen by 5 % between 1990 and 1991 (due to the beginning of restructuring of the economy), using the same amount for 1990 as it was in 1991 slightly underestimates GHG emissions.  

10 Additional Information 

10.1  Changes in the National Registry

General description and background information on the National registry has been included in the Lithuania’s Initial Report, submitted to the UNFCCC. Lithuanian Registry has been completely operational since 2005. Secretariat completed the live connection between the UNFCCC International Transaction Log (ITL) and the Lithuanian Registry. The whole process was synchronized between ITL, the European Union Community Independent Transaction Log (CITL) and 26 EU greenhouse gas emissions trading registries in 2008. There was a migration from version 2.4 to 3.0. There were no other changes in National Registry according to 15/CMP.1 annex II.E paragraph 32 (a) to (j) during the reported year.
10.2  Updating CPR

Each Party included in Annex I shall maintain, in its national registry, a commitment period reserve which should not drop below 90 per cent of the Party’s assigned amount calculated pursuant to Article 3, paragraphs 7 and 8, of the Kyoto Protocol, or 100 per cent of five times the most recently reviewed inventory, whichever is lowest.

In the case of the Lithuania, the relevant size of the Commitment Period Reserve is five times the most recent inventory (2007), which is calculated below:

5 x 24,738,389 = 123.691.945 Gg CO2 eq
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ANNEX 1. National emission factors for Energy sector

	No.
	Fuel use category 
	Fuel type: COAL

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SD*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	95
	0.714xS%
	0.36
	0.097
	0.015
	0.002
	0.015
	0.04365xAs%

	2.
	Heat boiler houses
	95
	0.714xS%
	0.36
	0.097
	0.015
	0.003
	0.015
	0.04365xAs%

	3.
	Industry
	95
	0.714xS%
	0.20
	0.367
	0.015
	0.003
	0.015
	0.04365xAs%

	4.
	Small companies
	95
	0.714xS%
	0.20
	2.6
	0.114
	0.004
	0.085
	0.04365xAs%

	5.
	Households
	95
	0.714Xs%
	0.15
	4.8
	0.300
	0.040
	0.114
	0.04365xAs%


	No.
	Fuel use category 
	Fuel type: FUEL WOOD 

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	102
	0.13
	0.13
	0.16
	0.032
	0.004
	0.048
	0.205

	2.
	Heat boiler houses
	102
	0.13
	0.13
	0.16
	0.032
	0.004
	0.048
	0.205

	3.
	Industry
	102
	0.13
	0.13
	0.16
	0.032
	0.004
	0.048
	0.205

	4.
	Small companies
	102
	0.13
	0.10
	2.5
	0.196
	0.003
	0.230
	0.205

	5.
	Households
	102
	0.13
	0.05
	5
	0.400
	0.003
	0.600
	0.205


	No.
	Fuel use category 
	Fuel type: NATURAL GAS 

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	56.9
	0.0003
	0.160
	0.020
	0.0025
	0.001
	0.0025
	0.0015

	2.
	Heat boiler houses
	56.9
	0.0003
	0.160
	0.025
	0.0040
	0.001
	0.0040
	0.0015

	3.
	Industry
	56.9
	0.0003
	0.080
	0.050
	0.0040
	0.001
	0.0040
	0.0015

	4.
	Small companies
	56.9
	0.0003
	0.080
	0.050
	0.0050
	0.001
	0.0050
	0.0015

	5.
	Households
	56.9
	0.0003
	0.050
	0.050
	0.0050
	0.001
	0.0050
	0.0015

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	56.9
	0.0003
	0.439
	3.313
	0.0192
	0.001
	0.5680
	0.0020


	No.
	Fuel use category 
	Fuel type: ORIMULSION 
Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	81
	1.93
	0.24
	0.13
	0.003
	0.0025
	0.003
	0.0919


	No.
	Fuel use category 
	Fuel type:  GAS OIL       

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	74
	0.468xS%
	0.150
	0.130
	0.0015
	0.002
	0.0015
	0.0237

	2.
	Heat boiler houses
	74
	0.468xS%
	0.150
	0.150
	0.0015
	0.002
	0.0015
	0.0237

	3.
	Industry
	74
	0.468xS%
	0.100
	0.190
	0.0015
	0.002
	0.0015
	0.0237

	4.
	Small companies
	74
	0.468xS%
	0.050
	0.200
	0.0015
	0.002
	0.0015
	0.0237

	5.
	Households
	74
	0.468xS%
	0.050
	0.300
	0.0015
	0.002
	0.0015
	0.0237


	No.
	Fuel use category 
	Fuel type:  PETROL   

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	6.
	Transport
	
	S = 0.05%
	
	
	
	
	
	

	6.1.
	    Road transport
	73
	0.022
	0.666
	7.4
	0.0743
	0.002
	1.2562
	0.0014


	No.
	Fuel use category 
	Fuel type:  KEROSENE

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	
	
	
	
	
	
	
	

	2.
	Heat boiler houses
	
	
	0.1
	0.1
	
	
	
	

	3.
	Industry
	74
	0.022
	0.100
	0.100
	0.0020
	0.0015
	0.002
	0.011

	4.
	Small companies
	74
	0.022
	0.050
	0.190
	0.0020
	0.0015
	0.002
	0.011

	5.
	Households
	74
	0.022
	0.050
	0.190
	0.0020
	0.0015
	0.002
	0.011

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	
	
	
	
	
	
	
	

	6.2.
	    Railway transport
	
	
	
	
	
	
	
	

	6.3.
	    Water transport
	
	
	
	
	
	
	
	

	6.4.
	    Air transport
	74
	0.022
	0.326
	0.326
	0.0010
	0.0015
	0.059
	0.016

	6.5.
	    Agricultural machines
	
	
	
	
	
	
	
	


	No.
	Fuel use category 
	Fuel type:  OTHER PROCESSED FUEL
Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	95
	0.714xS%
	0.36
	0.097
	0.015
	0.002
	0.015
	0.04365xAs%

	2.
	Heat boiler houses
	95
	0.714xS%
	0.36
	0.097
	0.015
	0.003
	0.015
	0.04365xAs%

	3.
	Industry
	95
	0.714xS%
	0.20
	0.367
	0.015
	0.003
	0.015
	0.04365xAs%

	4.
	Small companies
	95
	0.714xS%
	0.20
	3.650
	0.114
	0.004
	0.085
	0.04365xAs%

	5.
	Households
	95
	0.714xS%
	0.15
	4.8
	0.300
	0.004
	0.114
	0.04365xAs%


	No.
	Fuel use category 
	Fuel type:  COMBUSTIBLE AUXILIARY ENERGY RESOURCES
Emission factor, kg/GJ

	 
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	78
	0.468xS%
	0.24
	0.13
	0.0035
	0.0025
	0.0035
	0.25xAs%

	2.
	Heat boiler houses
	78
	0.468xS%
	0.19
	0.17
	0.0035
	0.0025
	0.0035
	0.25xAs%

	3.
	Industry
	78
	0.468xS%
	0.15
	0.20
	0.0032
	0.0025
	0.0032
	0.25xAs%

	4.
	Small companies
	78
	0.468xS%
	0.15
	0.20
	0.0032
	0.0025
	0.0032
	0.25xAs%

	5.
	Households
	78
	0.468xS%
	0.15
	0.30
	0.0030
	0.0025
	0.0030
	0.25xAs%


	No.
	Fuel use category 
	Fuel type: CRUDE OIL 

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	78
	0,488xS%
	0,150
	0,13
	0,0015
	0,002
	0,0015
	0,249xAs%

	2.
	Heat boiler houses
	78
	0,488xS%
	0,150
	0,15
	0,0015
	0,002
	0,0015
	0,249xAs%

	3.
	Industry
	78
	0,488xS%
	0,100
	0,19
	0,0015
	0,002
	0,0015
	0,249xAs%

	4.
	Small companies
	78
	0,488xS%
	0,050
	0,20
	0,0015
	0,002
	0,0015
	0,249xAs%

	5.
	Households
	78
	0,488xS%
	0,050
	0,30
	0,0015
	0,002
	0,0015
	0,249xAs%

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	
	
	
	
	
	
	
	

	6.2.
	    Railway transport
	
	
	
	
	
	
	
	

	6.3.
	    Water transport
	
	
	
	
	
	
	
	

	6.4.
	    Air transport
	
	
	
	
	
	
	
	

	6.5.
	    Agricultural machines
	78
	0,488xS%
	1,171
	0,468
	0,0094
	0,002
	0,178
	0,249xAs%


	No.
	Fuel use category 
	Fuel type: PEAT
Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	102
	0,3
	0,30
	0,032
	0,032
	0,004
	0,048
	0,164xAs%

	2.
	Heat boiler houses
	102
	0,3
	0,30
	0,032
	0,032
	0,004
	0,048
	0,164xAs%

	3.
	Industry
	102
	0,3
	0,21
	0,12
	0,032
	0,004
	0,048
	0,164xAs%

	4.
	Small companies
	102
	0,3
	0,141
	0,18
	0,140
	0,004
	0,130
	0,164xAs%

	5.
	Households
	102
	0,3
	0,141
	4,30
	0,389
	0,004
	0,225
	0,164xAs%


	No.
	Fuel use category 
	Fuel type: OTHER NATURAL FUEL 

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	102
	0,18
	0,13
	0,16
	0,032
	0,004
	0,048
	0,17xAs%

	2.
	Heat boiler houses
	102
	0,18
	0,13
	0,16
	0,032
	0,004
	0,048
	0,17xAs%

	3.
	Industry
	102
	0,18
	0,13
	0,16
	0,032
	0,004
	0,048
	0,17xAs%

	4.
	Small companies
	102
	0,18
	0,10
	2,5
	0,196
	0,003
	0,230
	0,17xAs%

	5.
	Households
	102
	0,18
	0,05
	5,0
	0,400
	0,003
	0,600
	0,17xAs%


	No.
	Fuel use category 
	Fuel type: HEAVY FUEL OIL 

Emission factor, kg/GJ

	 
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	78
	0,488xS%
	0,24
	0,130
	0,0035
	0,0025
	0,0035
	0,249xAs%

	2.
	Heat boiler houses
	78
	0,488xS%
	0,19
	0,170
	0,0035
	0,0025
	0,0035
	0,249xAs%

	3.
	Industry
	78
	0,488xS%
	0,15
	0,200
	0,0032
	0,0020
	0,0032
	0,249xAs%

	4.
	Small companies
	78
	0,488xS%
	0,15
	0,200
	0,0032
	0,0025
	0,0032
	0,249xAs%

	5.
	Households
	78
	0,488xS%
	0,15
	0,300
	0,0030
	0,0025
	0,0030
	0,249xAs%

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	
	
	
	
	
	
	
	

	6.2.
	    Railway transport
	
	
	
	
	
	
	
	

	6.3.
	    Water transport
	78
	0,488xS%
	1,46
	
	0,0020
	
	0,0648
	0,260xAs%

	6.4.
	    Air transport
	
	
	
	
	
	
	
	

	6.5.
	    Agricultural machines
	
	
	
	
	
	
	
	


	No.
	Fuel use category 
	Fuel type: DIESEL FUEL OIL  

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	S=0,2% S=0,05%
	
	
	
	
	
	

	1.
	Power plants
	74
	0,094/0,023
	0,150
	0,130
	0,0015
	0,002
	0,0015
	0,0237

	2.
	Heat boiler houses
	74
	0,094/0,023
	0,150
	0,150
	0,0015
	0,002
	0,0015
	0,0237

	3.
	Industry
	74
	0,094/0,023
	0,100
	0,150
	0,0015
	0,002
	0,0015
	0,0237

	4.
	Small companies
	74
	0,094/0,023
	0,050
	0,200
	0,0015
	0,002
	0,0015
	0,0237

	5.
	Households
	74
	0,094/0,023
	0,050
	0,300
	0,0015
	0,002
	0,0015
	0,0237

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	74
	0,094/0,023
	0,534
	0,570
	0,0033
	0,004
	0,1130
	0,1012

	6.2.
	    Railway transport
	74
	0,094/0,023
	1,100
	0,470
	0,0050
	0,003
	0,2250
	0,1012

	6.3.
	    Water transport
	74
	0,094/0,023
	1,160
	0,258
	0,0030
	0,003
	0,1110
	0,1012

	6.4.
	    Air transport
	
	
	
	
	
	
	
	

	6.5.
	    Agricultural machines
	74
	0,094/0,023
	1,171
	0,468
	0,0094
	0,002
	0,1780
	0,1012


	No.
	Fuel use category 
	Fuel type: AVIATION GASOLINE   

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	
	
	
	
	
	
	
	

	2.
	Heat boiler houses
	
	
	
	
	
	
	
	

	3.
	Industry
	
	
	
	
	
	
	
	

	4.
	Small companies
	
	
	
	
	
	
	
	

	5.
	Households
	
	
	
	
	
	
	
	

	6.
	Transport
	
	S=0,01% 
	
	
	
	
	
	

	6.1.
	    Road transport
	
	
	
	
	
	
	
	

	6.2.
	    Railway transport
	
	
	
	
	
	
	
	

	6.3.
	    Water transport
	
	
	
	
	
	
	
	

	6.4.
	    Air transport
	72
	0,005
	0,196
	1,268
	0,0869
	0,002
	0,8182
	0,0116

	6.5.
	    Agricultural machines
	
	
	
	
	
	
	
	


	No.
	Fuel use category 
	Fuel type: LIQUIFIED PETROLEUM GAS  

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	
	
	
	
	
	
	
	

	2.
	Heat boiler houses
	65
	
	0,160
	0,010
	0,0025
	0,0015
	0,0025
	

	3.
	Industry
	65
	
	0,160
	0,010
	0,0025
	0,0015
	0,0025
	

	4.
	Small companies
	65
	
	0,100
	0,041
	0,0025
	0,0015
	0,0025
	

	5.
	Households
	65
	
	0,100
	0,050
	0,0010
	0,0010
	0,0021
	

	6.
	Transport
	
	
	
	
	
	
	
	

	6.1.
	    Road transport
	65
	
	0,898
	1,610
	0,0192
	0,0020
	0,3585
	


	No.
	Fuel use category 
	Fuel type: OTHER PRODUCTS OF REFINERY 

Emission factor, kg/GJ

	
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	74
	0,468xS%
	0,150
	0,130
	0,0015
	0,002
	0,0015
	0,024

	2.
	Heat boiler houses
	74
	0,468xS%
	0,150
	0,150
	0,0015
	0,002
	0,0015
	0,024

	3.
	Industry
	74
	0,468xS%
	0,100
	0,190
	0,0015
	0,002
	0,0015
	0,024

	4.
	Small companies
	74
	0,468xS%
	0,050
	0,200
	0,0015
	0,002
	0,0015
	0,024

	5.
	Households
	74
	0,468xS%
	0,050
	0,300
	0,0015
	0,002
	0,0015
	0,024


	No.
	Fuel use category 
	Fuel type: SHALE OIL  

Emission factor, kg/GJ

	 
	      
	CO2
	SO2
	NOx
	CO
	CH4
	N2O
	NMVOC
	SP*

	
	
	
	
	
	
	
	
	
	

	1.
	Power plants
	74
	0,37
	0,150
	0,130
	0,0015
	0,002
	0,0015
	0,024

	2.
	Heat boiler houses
	74
	0,37
	0,150
	0,150
	0,0015
	0,002
	0,0015
	0,024

	3.
	Industry
	74
	0,37
	0,100
	0,190
	0,0015
	0,002
	0,0015
	0,024

	4.
	Small companies
	74
	0,37
	0,050
	0,200
	0,0015
	0,002
	0,0015
	0,024

	5.
	Households
	74
	0,37
	0,050
	0,300
	0,0015
	0,002
	0,0015
	0,024


Here:
 S% - sulphur content of fuel %          



As% - ash content of fuel %    


SD* - solid particles

ANNEX 2 Tier I Uncertainty evaluation

	IPCC Source category
	Gas
	Base year (1990) emissions*
	Emissions in 2007
	Activity data uncertainty
	Emission factor uncertainty
	Combined uncertainty
	Combined uncertainty as % of total national emissions in 2004
	Type A sensitivity
	Type B sensitivity
	Uncertainty in trend in national emissions introduced by emission factor uncertainty
	Uncertainty in trend in national emissions introduced by activity data uncertainty
	Uncertainty introduced into the trend in total national emissions

	 
	 
	Gg CO2 eq
	Gg CO2 eq
	%
	%
	%
	%
	%
	%
	%
	%
	%

	1A1 Energy Industries: liquid fuel
	CO2
	7,648
	1,959
	2
	5
	5.4
	0.41
	-0.041
	0.040
	-0.21
	0.11
	0.23

	1A1 Energy Industries: solid fuel
	CO2
	220
	94
	2
	5
	5.4
	0.02
	0.000
	0.002
	0.00
	0.01
	0.01

	1A1 Energy Industries: gaseous fuel
	CO2
	5,982
	2,853
	2
	5
	5.4
	0.60
	-0.005
	0.058
	-0.03
	0.16
	0.17

	1A1 Energy Industries: biomass
	 
	54
	776
	2
	5
	 
	 
	0.015
	0.016
	0.08
	0.04
	0.09

	1A2 Manufacturing Industries
	CO2
	6,197
	1,454
	3
	5
	5.8
	0.33
	-0.036
	0.030
	-0.18
	0.13
	0.22

	1A3 Mobile combustion: road transport
	CO2
	5,281
	5,022
	5
	5
	7.1
	1.39
	0.046
	0.102
	0.23
	0.72
	0.76

	1A3 Mobile combustion: other transport
	CO2
	372
	250
	3
	5
	5.8
	0.06
	0.001
	0.005
	0.01
	0.02
	0.02

	1A4 Commercial/Institutional
	CO2
	3,090
	410
	5
	5
	7.1
	0.11
	-0.024
	0.008
	-0.12
	0.06
	0.14

	1A4 Residential
	CO2
	2,380
	662
	5
	5
	7.1
	0.18
	-0.012
	0.013
	-0.06
	0.10
	0.11

	1A4 Agriculture/Forestry/Fishing
	CO2
	1,504
	235
	5
	5
	7.1
	0.07
	-0.011
	0.005
	-0.06
	0.03
	0.07

	2A1 Cement Production
	CO2
	1,668
	524
	2
	2
	2.8
	0.06
	-0.007
	0.011
	-0.01
	0.03
	0.03

	2A2 Lime Production
	CO2
	216
	42
	5
	3
	5.8
	0.01
	-0.001
	0.001
	0.00
	0.01
	0.01

	2A3 Limestone and dolomite use
	CO2
	4
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2A4 Soda ash use
	CO2
	5
	1
	10
	5
	11.2
	0.00
	0.000
	0.000
	0.00
	0.00
	0.00

	2A7.1Glass production
	CO2
	13
	7
	5
	5
	7.1
	0.00
	0.000
	0.000
	0.00
	0.00
	0.00

	2A7.2 Mineral wool production
	CO2
	6
	12
	5
	5
	7.1
	0.00
	0.000
	0.000
	0.00
	0.00
	0.00

	2A7.3 Bricks and tiles
	CO2
	228
	12
	5
	5
	7.1
	0.00
	-0.002
	0.000
	-0.01
	0.00
	0.01

	2B1 Ammonia production
	CO2
	1,190
	2,329
	2
	10
	10.2
	0.93
	0.035
	0.047
	0.35
	0.13
	0.37

	6C Waste incineration
	CO2
	4
	2
	25
	30
	39.1
	0.00
	0.000
	0.000
	0.00
	0.00
	0.00

	Total
	CO2
	36,061
	16,644
	 
	 
	 
	1.88
	 
	 
	 
	 
	0.95

	1A1, 1A2 Energy: stationary combustion
	CH4
	23
	16
	3
	50
	50.1
	0.03
	0.000
	0.000
	0.00
	0.00
	0.00

	1A3 Energy: mobile combustion
	CH4
	68
	37
	5
	50
	50.2
	0.07
	0.000
	0.001
	0.00
	0.01
	0.01

	1A4 Energy: other sectors
	CH4
	219
	169
	5
	50
	50.2
	0.33
	0.001
	0.003
	0.06
	0.02
	0.06

	1B Fugitive Emissions
	CH4
	358
	228
	5
	15
	15.8
	0.14
	0.001
	0.005
	0.01
	0.03
	0.04

	4A Enteric Fermentation
	CH4
	3,134
	1,242
	5
	30
	30.4
	1.48
	-0.008
	0.025
	-0.24
	0.18
	0.30

	4B Manure Management
	CH4
	411
	183
	5
	40
	40.3
	0.29
	-0.001
	0.004
	-0.03
	0.03
	0.04

	6A Solid Waste
	CH4
	1,077
	907
	25
	50
	55.9
	1.99
	0.007
	0.018
	0.35
	0.65
	0.74

	6B Wastewater Handling
	CH4
	605
	376
	30
	50
	58.3
	0.86
	0.001
	0.008
	0.06
	0.33
	0.33

	Total
	CH4
	5,895
	3,157
	 
	 
	 
	2.67
	 
	 
	 
	 
	0.87

	1A1, 1A2, 1A4 Energy: stationary combustion
	N2O
	230
	86
	3
	80
	80.1
	0.27
	-0.001
	0.002
	-0.06
	0.01
	0.06

	1A3 Energy: mobile combustion
	N2O
	67
	71
	5
	80
	80.2
	0.22
	0.001
	0.001
	0.06
	0.01
	0.06

	2B2 Nitric Acid Production
	N2O
	771
	2,579
	2
	30
	30.1
	3.05
	0.044
	0.053
	1.33
	0.15
	1.34

	4B Manure Management
	N2O
	880
	276
	15
	70
	71.6
	0.77
	-0.004
	0.006
	-0.26
	0.12
	0.29

	4D1 Direct Soil Emissions
	N2O
	2,724
	1,536
	20
	100
	102.0
	6.15
	0.002
	0.031
	0.25
	0.89
	0.92

	4D2 Pasture Range and Paddock
	N2O
	400
	166
	15
	70
	71.6
	0.47
	-0.001
	0.003
	-0.06
	0.07
	0.09

	4D3 Indirect Soil Emissions
	N2O
	1,915
	849
	20
	100
	102.0
	3.40
	-0.003
	0.017
	-0.30
	0.49
	0.57

	6B Wastewater Handling
	N2O
	80
	76
	25
	50
	55.9
	0.17
	0.001
	0.002
	0.03
	0.05
	0.06

	Total
	N2O
	7,068
	5,639
	 
	 
	 
	7.72
	 
	 
	 
	 
	1.75

	2.F Consumption of halocarbons and SF6
	 
	1
	25
	20
	20
	28.3
	0.03
	0.000
	0.001
	0.01
	0.01
	0.02

	 
	Total emissions
	49,024
	25,464.0
	 
	 
	 
	8.38
	 
	 
	 
	 
	2.17


ANNEX 3. Summary table of GHG emissions in 2007
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LITHUANIA

GREENHOUSE GAS SOURCE AND 

CO

2 

(1)

CH

4

N

2

O

HFCs 

(2)

PFCs 

(2)

SF

6 

(2)

Total 

SINK CATEGORIES

Total (Net Emissions)

 (1)

6,608.29

3,159.21

5,657.72

24.05

NA,NO

0.84

15,450.10

1. Energy

12,894.52

449.57

157.43

13,501.51

A. Fuel Combustion (Sectoral Approach)

12,881.48

221.33

157.39

13,260.20

1.  Energy Industries

4,907.32

10.20

41.97

4,959.49

2.  Manufacturing Industries and Construction

1,580.90

5.77

16.07

1,602.74

3.  Transport

5,071.25

36.82

71.34

5,179.41

4.  Other Sectors

1,306.25

168.54

27.85

1,502.64

5.  Other

15.76

0.01

0.15

15.91

B. Fugitive Emissions from Fuels

13.03

228.24

0.04

241.31

1.  Solid Fuels

NO

NO

NO

NO

2.  Oil and Natural Gas

13.03

228.24

0.04

241.31

2.  Industrial Processes

2,927.66

2.05

2,579.20

24.05

NA,NO

0.84

5,533.80

A.  Mineral Products

599.09

NA,NE,NO

NA,NE,NO

599.09

B.  Chemical Industry 

2,328.57

2.05

2,579.20

NO

NO

NO

4,909.82

C.  Metal Production

NO

NO

NO

NO

NO

NO

NO

D.  Other Production

NE

NE

E.  Production of Halocarbons and SF

6

NA,NO

NO

NO

NA,NO

F.  Consumption of Halocarbons and  SF

6 

(2)

24.05

NA,NO

0.84

24.89

G.  Other 

NA

NA

NA

NA

NA

NA

NA

3. Solvent and Other Product Use

91.67

NA,NE

91.67

4.  Agriculture

1,424.48

2,826.60

4,251.08

A.  Enteric Fermentation

1,241.75

1,241.75

B.  Manure Management

182.73

275.52

458.25

C.  Rice Cultivation

NO

NO

D.  Agricultural Soils

(3)

NA,NE

2,551.09

2,551.09

E.  Prescribed Burning of Savannas

NO

NO

NO

F.  Field Burning of Agricultural Residues

NO

NO

NO

G.  Other 

NO

NO

NO

5. Land Use, Land-Use Change and Forestry

(1)

-9,307.11

0.22

18.60

-9,288.29

A. Forest Land

-9,363.58

0.22

18.60

-9,344.76

B. Cropland

NA,NE

NA,NE

NA,NE

NA,NE

C. Grassland

NA,NE

NA,NE

NA,NE

NA,NE

D. Wetlands

56.47

NA,NE

NA,NE

56.47

E. Settlements 

NA,NE

NE

NE

NA,NE

F. Other Land

NE

NE

NE

NE

G. Other       

NE

NE

NE

NE

6. Waste 

1.56

1,282.89

75.89

1,360.33

A.  Solid Waste Disposal on Land

NA,NE

906.74

906.74

B.  Waste-water Handling

376.15

75.89

452.04

C.  Waste Incineration

1.56

NE

NE

1.56

D.  Other 

NA

NA

NA

NA

7.  Other 

(as specified in Summary 1.A)

NA

NA

NA

NA

NA

NA

NA

Memo Items: 

(4)

International Bunkers

531.08

0.25

5.22

536.55

Aviation

202.91

0.06

1.28

204.24

Marine

328.17

0.19

3.94

332.31

Multilateral Operations

NE

NE

NE

NE

CO

2

 Emissions from Biomass

3,246.96

3,246.96

Total CO

2

 Equivalent Emissions without Land Use, Land-Use Change and Forestry

24,738.39

Total CO

2

 Equivalent Emissions with Land Use, Land-Use Change and Forestry

15,450.10

CO

2

 equivalent (Gg )













































































y = 172 + 1.9286 (x - 1990)
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r = 0.98








� � HYPERLINK "http://db1.stat.gov.lt/statbank/default.asp?w=1440" �http://db1.stat.gov.lt/statbank/default.asp?w=1440�


� (1) Jes Fenger, Jorgen Fenhann, Niels Kilde. Danish Budget for Greenhouse Gases Nord, 1990, Umweltpolitic. Klimaschutz in Deutschland. Zweiter Bericht der Regierung der Bundesrepublik Deutschland nach dem Rahmenũbereinkommen der Vereinten Nationen ũber Klimaänderungen. Bundesumweltminiisterium. Bundesumweltministerium fũr Umwelt, Naturschutz und Reaktorsicherheit. 1997; (2) Jiri Balajka. Estimating CO2 Emissions from Energy in Slovakia using the IPCC Reference Method. JDOJARAS, Vol. 99, No. 3-4, July-December, 1995). 





� IDR Lithuania 17-21 May, 2004, Branca Americano (Brazil);  consultant Domas Balandis (Lithuania). 


� � HYPERLINK "http://db1.stat.gov.lt/statbank/default.asp?w=1440" �http://db1.stat.gov.lt/statbank/default.asp?w=1440�





� IPCC GPG 2000, p. 3.22-23


� Statistic Lithuania publication “Raw Materials”


� � HYPERLINK "http://db1.stat.gov.lt/statbank/default.asp?w=1440" �http://db1.stat.gov.lt/statbank/default.asp?w=1440�


� � HYPERLINK "http://www.palemonokeramika.lt/" �http://www.palemonokeramika.lt/�





� � HYPERLINK "http://db1.stat.gov.lt/statbank/default.asp?w=1440" ��http://db1.stat.gov.lt/statbank/default.asp?w=1440�


� Statistics Lithuania
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Average growing stock, m3/ha

161.5085077389

165.7264763177

162.9156541578

168.5372984777

167.6551166115

164.8442944516
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180.1091402403

179.2269583741
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193
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207
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Visos žemės

		

				thou. ha

				1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		Nominal forest area		1,931		1,936		1,940		1,945		1,950		1,955		1,959		1,964		1,969		1,973		1,978		1,992		2,006		2,020		2,034		2,045		2,069		2,091		2,121		2,136		2,143		Raudoni duomenys iš FAO ir miškų ūkio statistikų 2001-2005 (1.3 lentelė - Miško žemė), kiti -inter(ekstra)poliuoti

		Forest %		95.3%		95.3%		95.3%		95.3%		95.3%		95.3%		95.3%		95.3%		95.3%		95.3%		95.4%		95.4%		95.4%		95.4%		95.3%		95.4%		95.1%		95.1%		95.0%		95.0%		95.2%		Procentinis vidurkis mišku apaugusios žemės Miško žemėje

		Forest		1,841		1,845		1,850		1,854		1,859		1,863		1,868		1,872		1,877		1,881		1,888		1901.2		1914.5		1,927.7		1,938.2		1,951.0		1,967.7		1,987.7		2,014.0		2,030.0		2,040.0		Raudoni iš miškų ūkio statistikų 2001-2005 (1.3 lentelė - Mišku apaugusi žemė), kiti - skaičiuoti pagal procentinį vidurkį

		Cropland		2,429		2,402		2,328		2,314		3,023		2,928		2,873		2,630		2,909		2,910		2,921		2,933		2,925		2,921		2,918		2,918		2,915		2,916		2,915		2,988		2,988		Iš Agriculture in Lithuania 1990, 1996, 2001, 2005 (22 lentelė. Žemės ūkio paskirties žemė (ariama žemė+sodai ir uogynai))																										Mėlyni iš Lietuvos respublikos žemės fondo, 2007 01 01 (Nacionalinė žemės tarnyba) (ariama žemė + sodai)

		Grassland		1,135		1,158		1,104		1,111		401		372		380		359		436		441		435		440		446		449		452		452		453		451		453.0		480.7		476.6		Iš Agriculture in Lithuania 1990, 1996, 2001, 2005 (22 lentelė. Žemės ūkio paskirties žemė (pievos ir natūralios ganyklos))																										Mėlyni iš Lietuvos respublikos žemės fondo, 2007 01 01 (Nacionalinė žemės tarnyba)

		Wetlands		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		411.8		408.3		409.3		408.3		407.5		403.8		383.6		382.1		380.7		1997 ir 1999-2005 iš miškų ūkio statistikų  (1.1 lentelė (vandenys+pelkės)), kiti - interpoliuoti, ekstrapoliuoti

		Settlements		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		316.7		318.3		319.6		320.2		320.5		316.8		313.7		312.2		312.2		Raudoni iš miškų ūkio statistikų 2001-2005 (1.1 lentelė (keliai+užstatyta teritorija)), kiti - interpoliuoti, ekstrapoliuoti

		Other land		306.5		305.8		429.1		431.4		428.1		547.0		589.1		848.7		488.9		477.0		467.5		436.8		424.3		413.3		397.1		387.2		365.2		350.8		343.7		231.4		229.6

		TOTAL		6,530		6,530		6,530		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0		6,530.0

										1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

								Coniferous		940		947		954		961		968		976		983		1,030		997		1,004		1,037		1,045		1,044		1,042		1,035		1,028		1,022		1,027

								Deciduous		672		677		682		687		692		697		702		667		712		717		696		700		713		727		746		765		784		791

								Forest land remaining forest land		1,612		1,624		1,636		1,649		1,661		1,673		1,685		1,697		1,709		1,721		1,733		1,745		1,757		1,770		1,782		1,794		1,806		1,818

								Land converted to forest land		242		234		227		219		212		204		196		191		192		193		194		193		194		198		206		220		224		222

								Total forest land		1,854.2		1,858.7		1,863.2		1,867.7		1,872.1		1,876.6		1,881.1		1,888.0		1,901.2		1,914.5		1,927.7		1,938.2		1,951.0		1,967.7		1,987.7		2,014.0		2,030.0		2,040.0

				3		kilo		kg		kg

				6		mega		Mg		tona

				9		giga		Gg		tūkst. tonų

				12		tera		Tg		mln. tonų

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2006

		Forest		1,945		1,950		1,955		1,959		1,964		1,969		1,973		1,978		1,992		2,006		2,020		2,034		2,045		2,069		2,091		2,121		2,136		2,143

		Cropland		2,314		3,023		2,928		2,873		2,630		2,909		2,910		2,921		2,933		2,925		2,921		2,918		2,918		2,915		2,916		2,915		2,988		2,988

		Grassland		1,111		401		372		380		359		436		441		435		440		446		449		452		452		453		451		453		481		476.6

		Wetlands		412		412		412		412		412		412		412		412		412		412		408		409		408		408		404		384		382		380.7

		Settlements		317		317		317		317		317		317		317		317		317		317		318		320		320		321		317		313		312		312.2

		Other land		431		428		547		589		849		489		477		468		437		424		413		397		387		365		351		344		231		229.6

		TOTAL		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,530		6,529		6,530		6,530.0
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final

		

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Forest area		thou ha		1,854		1,859		1,863		1,868		1,872		1,877		1,881		1,888.0		1,901.2		1,914.5		1,927.7		1,938.2		1,951.0		1,967.7		1,987.7		2,014.0		2,030.0		2,040.0

		Acb		Forest remaining forest		thou ha		1,612		1,624		1,636		1,649		1,661		1,673		1,685		1,697		1,709		1,721		1,733		1,745		1,757		1,770		1,782		1,794		1,806		1,818

		Faktiniai duomenys (žr. failą 'lulucf statistiniai duomenys' 'forest stat')

				Pine																		702.1						705.2		710.7		711.5		716.0		719.3		720.2		720.9		722.1		iš 'lulucf statistiniai duomenys' 'forest stat'

				Spruce																		441.9						445.7		447.4		445.3		440.0		432.7		431.3		424.7		426.9

				Other coniferous																														3.1		3.1		3.1		2.9		2.9

				Birch																		375.2						385.4		386.8		392.2		398.4		409.9		424.0		438.8		444.6

				Aspen																		52.4						54.6		54.4		57.3		59.4		62.9		65.8		70.2		75.9

				Black alder																		108.5						114.5		116.8		119.5		125.9		131.8		135.0		136.1		137.4

				Grey alder																		111.3						119.5		119.5		122.0		122.6		125.5		129.8		132.2		132.3

				Oak																		33.6						34.6		34.8		35.7		37.3		38.6		40.1		40.7		40.9

				Ash																		50.8						52.7		52.6		51.4		50.7		48.8		49.4		48.0		41.0

				Other broadleaves																														14.3		15.1		15.3		15.5		16.0

				Other																		12.2						15.5		15.2		16.1		17.4		18.2		18.4		18.4		18.9

		Skaičiavimai ir prielaidos																				1,888.0						1,927.7		1,938.2		1,951.0		1,967.7		1,987.7		2,014.0		2,030.0		2,040.0		average

				Coniferous % in other																														18.0%		17.0%		16.8%		15.8%		15.3%		16.9%

				Broadleaf % in other																														82.0%		83.0%		83.2%		84.2%		84.7%		83.1%

				Assumed coniferous																		1,146.1						1,153.5		1,160.7		1,159.5		1,159.2		1,155.1		1,154.6		1,148.5		1,151.9

				Assumed deciduous																		741.9						774.2		777.5		791.5		808.6		832.6		859.4		881.5		888.1		average

				Per cent coniferous																		60.7%						59.8%		59.9%		59.4%		58.9%		58.1%		57.3%		56.6%		56.5%		58.3%

				Per cent deciduous																		39.3%						40.2%		40.1%		40.6%		41.1%		41.9%		42.7%		43.4%		43.5%		41.7%

				Final assumption

				Forest land remaining forest land				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Coniferous				940.2		947.3		954.3		961.4		968.4		975.5		982.6		1,030.1		996.7		1,003.7		1,037.1		1,045.2		1,044.5		1,042.4		1,035.3		1,028.3		1,021.7		1,026.5

				Deciduous				672.0		677.0		682.1		687.1		692.2		697.2		702.3		666.8		712.3		717.4		696.1		700.2		712.9		727.1		746.3		765.4		784.1		791.4

				Total				1,612.2		1,624.3		1,636.4		1,648.5		1,660.6		1,672.7		1,684.8		1,696.9		1,709.0		1,721.1		1,733.2		1,745.3		1,757.4		1,769.5		1,781.6		1,793.7		1,805.8		1,817.9





FFincr

		

		Carbon stock change - balance						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		Forest remaining forest

				C increment in coniferous biomass				1,917		1,931		1,946		1,960		1,974		1,989		2,003		2,100		2,032		2,046		2,090		2,122		2,121		2,187		2,087		2,097		2,083		2,093

				C increment in deciduous biomass				1,498		1,509		1,520		1,532		1,543		1,554		1,565		1,486		1,588		1,599		1,508		1,514		1,540		1,615		1,736		1,789		1,822		1,866

				C change due to commercial felling				-528		-573		-571		-794		-724		-1,037		-959		-889		-864		-904		-1,023		-1,123		-1,291		-1,310		-1,308		-1,305		-1,182		-1,375

				C change due to fuel gathering				-348		-380		-380		-527		-477		-686		-636		-589		-542		-516		-511		-511		-514		-544		-504		-478		-562		-436

				C change due to fires				-1.9		-0.9		-14.5		-4.6		-4.7		-4.7		-4.8		-4.8		-0.8		-5.4		-5.2		-1.8		-11.6		-7.1		-4.2		-0.8		-19.9		-0.7

				C release from drained organic soils				-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-88.2

		Land converted to forest

				C increment in  biomass				160.4		155.4		150.3		145.3		140.2		135.2		130.1		126.7		127.4		128.2		125.2		124.1		126.6		133.8		139.1		151.1		153.7		156.9

				C increment in dead wood				63.7		61.7		59.7		57.7		55.7		53.7		51.7		50.3		50.6		50.9		51.2		50.8		50.9		52.2		54.2		58.0		59.0		58.4

				C increment in litter				304.0		294.4		284.8		275.3		265.7		256.1		246.6		240.0		241.5		242.9		244.3		242.3		243.2		249.0		258.9		276.7		281.6		278.9

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

						Biomass		3,575		3,596		3,616		3,637		3,657		3,678		3,699		3,713		3,747		3,774		3,723		3,760		3,787		3,936		3,962		4,037		4,059		4,116

						Dead wood and litter		367.7		356.1		344.5		332.9		321.4		309.8		298.2		290.3		292.1		293.8		295.5		293.1		294.1		301.1		313.1		334.7		340.6		337.4

						Felling and fuel gathering		-876		-954		-951		-1,321		-1,201		-1,723		-1,596		-1,478		-1,406		-1,420		-1,534		-1,634		-1,806		-1,855		-1,812		-1,784		-1,744		-1,811

						Drained organic soils		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-88.2

						Fires		-1.9		-0.9		-14.5		-4.6		-4.7		-4.7		-4.8		-4.8		-0.8		-5.4		-5.2		-1.8		-11.6		-7.1		-4.2		-0.8		-19.9		-0.7

						Total		2,980		2,912		2,910		2,559		2,688		2,175		2,311		2,436		2,547		2,557		2,395		2,333		2,179		2,290		2,374		2,502		2,551		2,554

				Annual increase in carbon stocks		Total		10,926		10,678		10,671		9,383		9,856		7,974		8,475		8,931		9,340		9,377		8,781		8,553		7,989		8,397		8,704		9,174		9,352.02		9,363.58

				cropland liming, Gg C/y				-25.5		-21.8		-18.2		-14.6		-10.9		-7.3		-3.6		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

				Peat extraction, Gg C/y				-19.84		-19.84		-19.84		-17.27		-20.53		-20.41		-20.37		-18.29		-18.53		-18.46		-19.40		-19.46		-15.86		-13.85		-14.62		-15.21		-15.71		-15.40

				N2O emissions from drainage		Gg		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06

		CH4emissions				thou.tonne/year		0.031		0.015		0.232		0.074		0.075		0.076		0.077		0.077		0.013		0.086		0.084		0.029		0.186		0.114		0.067		0.013		0.318		0.010

		COemissions				thou.tonne/year		0.267		0.129		2.028		0.648		0.655		0.662		0.669		0.670		0.117		0.753		0.732		0.251		1.630		0.998		0.583		0.118		2.780		0.092

		N2O emissions				thou.tonne/year		0.000		0.000		0.002		0.001		0.001		0.001		0.001		0.001		0.000		0.001		0.001		0.000		0.001		0.001		0.000		0.000		0.002		0.000

		NOxemissions				thou.tonne/year		0.008		0.004		0.058		0.018		0.019		0.019		0.019		0.019		0.003		0.021		0.021		0.007		0.046		0.028		0.017		0.003		0.079		0.003

		CO2 suskaičiuota CRF programoje						-10,700		-10,475		-10,489		-9,234		-9,716		-7,859		-8,381		-8,862		-9,273		-9,309		-8,709		-8,482		-7,931		-8,346		-8,650		-8,353

				Annual increase in carbon stocks		Total		-10,702		-10,476		-10,504		-9,238		-9,721		-7,864		-8,386		-8,867		-9,274		-9,315		-8,714		-8,483		-7,942		-8,353		-8,654		-8,354		-20		-1
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FFdecr

		PERSKAIČIUOTI:

				Iv - annual increment - 10 ir 22 eilutės

				D - basic wood density broadleaves

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Forest area		thou ha		1,854		1,859		1,863		1,868		1,872		1,877		1,881		1,888		1,901		1,914		1,928		1,938		1,951		1,968		1,988		2,014		2,030		2,040

		Acb		Forest remaining forest		thou ha		1,612		1,624		1,636		1,649		1,661		1,673		1,685		1,697		1,709		1,721		1,733		1,745		1,757		1,770		1,782		1,794		1,806		1,818

		Coniferous						58.3%		58.3%		58.3%		58.3%		58.3%		58.3%		58.3%		60.7%		58.3%		58.3%		59.8%		59.9%		59.4%		58.9%		58.1%		57.3%		56.6%		56.5%		Raudoni iš miškų ūkio statistikų 2001-2005 (1.10 lentelė), kiti - statistinių vidurkis

		Aconiferous		area		thou ha		940		947		954		961		968		976		983		1,030		997		1,004		1,037		1,045		1,044		1,042		1,035		1,028		1,022		1,027		200-2005 - Miškų statistikos meraščiai (1.10 lentelė), kiti - suskaičiuoti pagal procentus

		Iv		Annual net increment		m3/ha		7.18		7.18		7.18		7.18		7.18		7.18		7.18		7.18		7.18		7.18		7.09		7.15		7.15		7.38		7.09		7.19		7.19		7.55		2000-2005 m. - žr. 'lulucf statistiniai duomenys'-'forest stat', kiti - šių duomenų vidurkiai

		D		Basic wood density		tonne d.m./m3		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		0.41		žr. 'lulucf statistiniai duomenys'-'forest stat'

		BEF1		Biomass expansion factor				1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		Vidurkis iš LULUCF (3A.1.10 lentelė)

		R		Root-to-shoot ratio				0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		0.26		Iš FAO 27 psl.

		CF		Carbon fraction of dry matter		tonne C/tonne d.m.		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		Pagal metodiką priimta default 0,5

		Gw		Annual aboveground biomass increment		tonne d.m./ha year		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.2		3.3		3.2		3.2		3.2		3.4

		Gtotalconiferous		Annual total biomass increment		tonne d.m./ha year		4.1		4.1		4.1		4.1		4.1		4.1		4.1		4.1		4.1		4.1		4.0		4.1		4.1		4.2		4.0		4.1		4.1		4.1

				Carbon stock change per ha		MgC/ha per year		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.0		2.1		2.0		2.0		2.0		2.0

		Aconiferous*Gtotalconiferous*CF				Coniferous		1,917		1,931		1,946		1,960		1,974		1,989		2,003		2,100		2,032		2,046		2,090		2,122		2,121		2,187		2,087		2,097		2,083		2,093

		Broadleaf						41.7%		41.7%		41.7%		41.7%		41.7%		41.7%		41.7%		39.3%		41.7%		41.7%		40.2%		40.1%		40.6%		41.1%		41.9%		42.7%		43.4%		43.5%		Raudoni iš miškų ūkio statistikų 2001-2005 (1.10 lentelė), kiti - statistinių vidurkis

		Abroadleaf		Broadleaf area		thou ha		672.0		677.0		682.1		687.1		692.2		697.2		702.3		666.8		712.3		717.4		696.1		700.2		712.9		727.1		746.3		765.4		784.1		791.4		200-2005 - Miškų statistikos meraščiai (1.10 lentelė), kiti - suskaičiuoti pagal procentus

		Iv		Average annual net increment in volume m3/ha		m3/ha		6.50		6.50		6.50		6.50		6.50		6.50		6.50		6.50		6.50		6.50		6.32		6.31		6.30		6.48		6.79		6.82		6.78		6.88		2000-2005 m. - žr. 'lulucf statistiniai duomenys'-'forest stat', kiti - šių duomenų vidurkiai

		D		Basic wood density		tonne d.m./m3		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		0.48		žr. 'lulucf statistiniai duomenys'-'forest stat'

		BEF1		Biomass expansion factor				1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		1.2		Iš LULUCF (3A.1.10 lentelė)

		R		Root-to-shoot ratio				0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		Iš FAO 27 psl.

		CF		Carbon fraction of dry matter				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		Pagal metodiką priimta default 0,5

		Gw		Average annual aboveground biomass increment		tonne d.m./ha year		3.7		3.7		3.7		3.7		3.7		3.7		3.7		3.7		3.7		3.7		3.6		3.6		3.6		3.7		3.9		3.9		3.9		4.0

		Gtotalbroadleaf		Average annual biomass increment above and belowground		tonne d.m./ha year		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.3		4.3		4.3		4.4		4.7		4.7		4.6		4.7

				Carbon stock change per ha		MgC/ha per year		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.3		2.3		2.3		2.4

		Abroadleaf*Gtotalbroadleaf*CF				Broadleaf		1,498		1,509		1,520		1,532		1,543		1,554		1,565		1,486		1,588		1,599		1,508		1,514		1,540		1,615		1,736		1,789		1,822		1,866

				Average carbon stock change per ha		MgC/ha per year		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.2		2.2		2.2

		deltaCFFG		Annual increase in carbon stocks		Total		3,415		3,440		3,466		3,492		3,517		3,543		3,568		3,586		3,620		3,645		3,598		3,636		3,660		3,802		3,823		3,886		3,905		3,959		Biomasės C padidėjimas

						Forest land remaining forest land		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		lentelė sudaryta grafikams

						Annual  uptake		3,415		3,440		3,466		3,492		3,517		3,543		3,568		3,586		3,620		3,645		3,598		3,636		3,660		3,802		3,823		3,886		3,905		3,959

						Annual  release		-876		-954		-951		-1,321		-1,201		-1,723		-1,596		-1,478		-1,406		-1,420		-1,534		-1,634		-1,806		-1,855		-1,812		-1,784		-1,744		-1,811

						Net  change		2,539		2,487		2,515		2,170		2,316		1,820		1,973		2,108		2,214		2,226		2,064		2,002		1,855		1,947		2,011		2,102		2,161		2,148

																																												Aver.

						IV		6.9		6.9		6.9		6.9		6.9		6.9		6.9		6.9		6.9		6.9		6.8		6.8		6.8		7.0		7.0		7.0		7.0		7.3		6.925

						R		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.231

						BEF1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.142

						D		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.439

						CF																																						0.5

																																						5.7

																																						7.2

																																						6.5

																																						6.1

																																						5.1

																																						5.5

																																						6.0166666667
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cFincr

		

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Forest area		thou ha		1,854		1,859		1,863		1,868		1,872		1,877		1,881		1,888		1,901		1,914		1,928		1,938		1,951		1,968		1,988		2,014		2,030		2,040

		Acb		Forest remaining forest		thou ha		1,612		1,624		1,636		1,649		1,661		1,673		1,685		1,697		1,709		1,721		1,733		1,745		1,757		1,770		1,782		1,794		1,806		1,818

		Felling and fuel gathering

		H		Roundwood volume		thou m3/year		2,110		2,290		2,280		3,170		2,890		4,140		3,830		3,570		3,450		3,610		4,100		4,500		5,170		5,240		5,220		5,200		4,700		5,466		Vižlensko duomenys, 07.11.21

		FG		Fuelwood gathering		thou. m3/year		1,180		1,290		1,290		1,790		1,620		2,330		2,160		2,010		1,840		1,750		1,740		1,740		1,750		1,850		1,710		1,620		1,900		1,473

				Total wood extraction				3,290		3,580		3,570		4,960		4,510		6,470		5,990		5,580		5,290		5,360		5,840		6,240		6,920		7,090		6,930		6,820		6,600		6,939

		BEF2		Biomass expansion factor

				coniferous				1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		Iš LULUCF (3A.1.10 lentelė)

				broadleaf				1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		1.4		Iš LULUCF (3A.1.10 lentelė)

				Weighed total				1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34

		D		Basic wood density weighed total		tonne d.m./m3		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44		0.44

		fBL		Biomass fraction left to decay				0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		Iš LULUCF (3A.1.11 lentelė)

		Lfellings		C loss due to commercial fellings		thou tonne C/year		528		573		571		794		724		1,037		959		889		864		904		1,023		1,123		1,291		1,310		1,308		1,305		1,182		1,375

				C loss due to fuel gathering		thou tonne C/year		348		380		380		527		477		686		636		589		542		516		511		511		514		544		504		478		562		436

		EFdrainage		Emission factor for CO2 from drained organic forest soils		tonnes C/ha year		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68						LULUCF 3.2.3 lentelė

		D CFForganic		C emissions from drained organic soils		thou. tonnes C/year		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Carbon stock decrease per ha		MgC/ha per year		-0.5		-0.6		-0.6		-0.8		-0.7		-1.0		-0.9		-0.9		-0.8		-0.8		-0.9		-0.9		-1.0		-1.0		-1.0		-1.0		-1.0		-1.0

				Total C releases		thou tonne C/year		-876		-954		-951		-1,321		-1,201		-1,723		-1,596		-1,478		-1,406		-1,420		-1,534		-1,634		-1,806		-1,855		-1,812		-1,784		-1,744		-1,811		commercial felling +fuel gathering

		Balance		Carbon		thou tonne C/year		2,539		2,487		2,515		2,170		2,316		1,820		1,973		2,108		2,214		2,226		2,064		2,002		1,855		1,947		2,011		2,102		2,161		2,148

				Carbon dioxide		thou.t CO2/year		9,308		9,118.26		9,221		7,958		8,493		6,672		7,234		7,731		8,117		8,161		7,569		7,341		6,801		7,141		7,373		7,708		7,924.1		7,876.9		B8

								-0.27		-0.27		-0.27		-0.27		-0.27		-0.27		-0.27		-0.26		-0.27		-0.26		-0.26		-0.26		-0.26		-0.26		-0.26		-0.26		-0.26		-0.26		-0.264

														1.3893557423				1.4345898004

				Grafikui

		Felling and fuel gathering

		H		Round wood		thou m3/year		2,110		2,290		2,280		3,170		2,890		4,140		3,830		3,570		3,450		3,610		4,100		4,500		5,170		5,240		5,220		5,200		4,700		5,466		Vižlensko duomenys, 07.11.21

		FG		Fuel wood		thou. m3/year		1,180		1,290		1,290		1,790		1,620		2,330		2,160		2,010		1,840		1,750		1,740		1,740		1,750		1,850		1,710		1,620		1,900		1,473

				Total				3,290		3,580		3,570		4,960		4,510		6,470		5,990		5,580		5,290		5,360		5,840		6,240		6,920		7,090		6,930		6,820		6,600		6,939
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drain

		TAISYTA												Emission factors (Table 3A.1.16) (tonne/tonne d.m. combusted)

																		CO2		CO		CH4		Nox		N2O		NMHC		C

																		1.53		0.112		0.0071		0.0007		0.00011		0.001		0.42

																		1.58		0.13		0.009		0.0007		0.00011		0.001		0.43

						D - basic wood density, žr. 'Ffincr'										average		1.56		0.12		0.0081		0.0007		0.00011		0.001		0.42

		Fires						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		Afire		Burnt forest area, thou. ha		thou.ha		0.134		0.064		0.971		0.315		0.315		0.315		0.315		0.315		0.054		0.343		0.327		0.111		0.717		0.436		0.253		0.051		1.199		0.038		1990-1992 ir 1998 iš FRA 2005 (8.2.3 lentelė), 1999-2006 - iš miškų ūkio statistikos (6.2 lentelė), kiti - ankstesniųjų vidurkis

		V		Mean average growing stock, m³/ha				172		173		180		177		179		181		183		184		187		189		193		195		196		197		198		199		199		207		1997 ir 2000-2006 m. duomenys iš miškų statistikos,1992 ir 1987 iš FRA 2005, kiti ekstrapoliuoti pagal regresiją (žr. žemiau)

		B		Mass of available fuel		tonne d.m./ha		75.3		76.2		78.9		77.9		78.7		79.6		80.4		80.5		82.1		82.9		84.6		85.4		85.9		86.4		87.0		87.5		87.6		91.2

		C		Combustion efficiency (fraction of biomass combusted)				0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		LULUCF 3A.1.12 lentelė

		Dem		emission factor		tonne/tonne d.m.		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		LULUCF, 3.2.20 formulė, 3A.1.16 lentelė (perskaičiuota iš CO2 į C, kg/kg)

		Lfire		C released in fires		Gg C/year		1.9		0.9		14.5		4.6		4.7		4.7		4.8		4.8		0.8		5.4		5.2		1.8		11.6		7.1		4.2		0.8		19.9		0.7		-5.5		vidurkis trendui

				CO2 release		Gg CO2/year		7.0		3.4		53.1		17.0		17.2		17.3		17.5		17.6		3.1		19.7		19.2		6.6		42.7		26.1		15.3		3.1		72.8		2.4

						Regresija Average growing stock, m³/ha												1987		1992		1997		2000		2001		2002		2003		2004		2005		2006		2007								FRA2005 5.2.3 lentelė, miškų statistika 6.2 lentelė

																Volume, M m3 overbark		297.3		334.8																										correlation		0.98

																		-3		2		7		10		11		12		13		14		15		16		17								slope		1.9286

		Grafikas																162		180		184		193		195		196		197		198		199		199		2007								intercept		172

		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		162										180										184						193		195		196		197		198		199		199		207

		166		168		170		172		173		175		177		179		181		183		185		187		189		191		193		195		197		199		200		202		204

						standard error of the predicted y-value										2.81

		163		165		167		169		171		173		174		176		178		180		182		184		186		188		190		192		194		196		198		200		201		y - standard error

		169		170		172		174		176		178		180		182		184		186		188		190		192		194		196		197		199		201		203		205		207		y + standard error

				Gaisrai				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

								0.134		0.064		0.971		0.315		0.315		0.315		0.315		0.315		0.054		0.343		0.327		0.111		0.717		0.436		0.253		0.051		1.199		0.038

								14.2		14.4		14.9		14.7		14.9		15.0		15.2		15.2		15.5		15.7		16.0		16.1		16.2		16.3		16.4		16.5		16.6		17.2

										1.011		1.048		1.034		1.045		1.056		1.067		1.069		1.090		1.101		1.123		1.134		1.141		1.148		1.1548		1.162		1.163		1.210
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Fnon-C

		TAISYTA Iw; suskaičiuota biomasės ir litter suma, taisytas root-to-shoot ratio

		Land converted to forest land						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		Acb		Forest area		thou ha		1,854		1,859		1,863		1,868		1,872		1,877		1,881		1,888		1,901		1,914		1,928		1,938		1,951		1,968		1,988		2,014		2,030		2,040

				Annual area change, thou. ha		thou ha		12.1		4.5		4.5		4.5		4.5		4.5		4.5		6.9		13.2		13.2		13.2		10.5		12.8		16.7		20.0		26.3		16.0		10.0

		A		Converted area, 20 years, thou. ha		thou ha		242.00		234.38		226.76		219.14		211.52		203.90		196.28		191.09		192.22		193.36		194.49		192.89		193.59		198.19		206.09		220.30		224.19		222.05

				Converted area, %				13.1%		12.6%		12.2%		11.7%		11.3%		10.9%		10.4%		10.1%		10.1%		10.1%		10.1%		10.0%		9.9%		10.1%		10.4%		10.9%		11.0%		10.9%

		Iv		Annual net increment		m3/ha		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.26		2.26		2.30		2.38		2.38		2.41		2.41		2.49		2000-2005 m. - žr. 'lulucf statistiniai duomenys'-'forest stat', kiti - šių duomenų vidurkiai

		D		Basic wood density		tonne d.m./m3		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		0.42		žr. 'lulucf statistiniai duomenys'-'forest stat'

		BEF1		Biomass expansion factor				1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		Vidurkis iš LULUCF (3A.1.10 lentelė)

		R		Root-to-shoot ratio				0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		0.23		Iš FAO 27 psl.

		CF		Carbon fraction of dry matter		tonne C/tonne d.m.		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		Pagal metodiką priimta default 0,5

		Gw		Annual aboveground biomass increment		tonne d.m./ha year		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.0		1.0		1.1		1.1		1.1		1.1		1.1		1.1

		Gtotalconiferous		Annual total biomass increment		tonne d.m./ha year		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.4		1.4		1.4		1.4		1.4

				Carbon stock change per ha		MgC/ha per year		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.6		0.6		0.7		0.7		0.7		0.7		0.7		0.7

		A*Gtotalconiferous*CF				thou.t C/ha		160.41		155.36		150.31		145.26		140.20		135.15		130.10		126.66		127.41		128.16		125.15		124.12		126.62		133.81		139.14		151.06		153.73		156.94

				Average carbon stock change per ha		MgC/ha per year		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.6		0.6		0.7		0.7		0.7		0.7		0.7		0.7

		Change in carbon stocks in litter and dead wood						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		average		increment

				C in dead wood,		thou. tonne		9,800																				10,200										10,500						t/ha		t/ha/y

				C in dead wood per ha		tonne/ha		5.3																				5.3										5.2						5.3		0.26

				C increment in dead wood		thou.t/year		63.69		61.68		59.68		57.67		55.67		53.66		51.66		50.29		50.59		50.88		51.18		50.76		50.95		52.16		54.24		57.98		59.00		58.44

				C in litter		thou. tonne		46,700																				48,500										50,400

				C in litter per ha		tonne/ha		25.2																				25.2										25.0						25.1		1.26

				C increment in litter		thou.t/year		303.99		294.42		284.85		275.28		265.71		256.14		246.56		240.04		241.46		242.89		244.31		242.30		243.18		248.96		258.88		276.73		281.62		278.93

				Total C increment litter + dead wood		thou.t/year		368		356		345		333		321		310		298		290		292		294		295		293		294		301		313		335		341		337

				CO2 increase liter + dead wood		thou.t/year		1,348		1,306		1,263		1,221		1,178		1,136		1,093		1,065		1,071		1,077		1,083		1,075		1,078		1,104		1,148		1,227		1,249		1,237

		Land converted to forest land				taisyta

		TOTAL CARBON SEQUESTRATION						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Total C increment		thou.t/year		528.1		511.5		494.8		478.2		461.6		444.9		428.3		417.0		419.5		421.9		420.6		417.2		420.7		434.9		452.3		485.8		494.3		494.3

				Total CO2 increase		thou.t/year		1,936		1,875		1,814		1,753		1,692		1,631		1,571		1,529		1,538		1,547		1,542		1,530		1,543		1,595		1,658		1,781		1,812.6		1,812.5



y = 172 + 1.9286 (x - 1990)

r = 0.98

Average growing stock, m3/ha
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y = 172 + 1.9286 (x - 1990)

r = 0.98



Crop

		Forest drainage						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Drained peatland very poor and poor				35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.5		35.8

				Drained peatland fertile				89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		89.6		93.9

		Adrained		Drained organic soils total		thou. ha		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		125.1		129.7

		N2O emissions																																										LULUCF Apendix 3A.2

				Emission factor nutrient poor soils		kg N2O-N/ha/yr		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				Emission factor nutrient rich soils		kg N2O-N/ha/yr		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6

				N2O emissions poor soils		Gg/yr		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		0.0036		LULUCF Apendix 3A.2, Table 3A.2.1

				N2O emissions rich soils		Gg/yr		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.054		0.056		LULUCF Apendix 3A.2, Table 3A.2.2

				N2O emissions total		Gg/yr		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.057		0.060

		CO2 emissions

		EFdrainage		Emission factor for CO2 from drained organic forest soils		tonnes C/ha year		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		0.68		LULUCF 3.2.3 lentelė

		D CFForganic		C emissions from drained organic soils		Gg C/year		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-85.1		-88.2

				Total C decrease		Gg C/year		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		85.06		88.18





wet

		

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		GHG EMISSIONS FROM FOREST BIOMASS BURNING

		Lburnt forest		Losses of C due to burnt area		thou tonne C/year		1.9		0.9		14.5		4.6		4.7		4.7		4.8		4.8		0.8		5.4		5.2		1.8		11.6		7.1		4.2		0.8		19.9		0.7

		CH4 emission ratio						0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		0.012		Iš LULUCF 3A.1.15 lentelės

		CH4emissions				thou.tonne/year		0.03		0.015		0.23		0.07		0.07		0.08		0.08		0.08		0.01		0.09		0.08		0.03		0.19		0.11		0.07		0.01		0.32		0.01

						CO2 equivalent		0.6		0.3		4.9		1.6		1.6		1.6		1.6		1.6		0.3		1.8		1.8		0.6		3.9		2.4		1.4		0.3		6.7		0.2

		CO emission ratio						0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		Iš LULUCF 3A.1.15 lentelės

		COemissions				thou.tonne/year		0.267		0.129		2.028		0.648		0.655		0.662		0.669		0.670		0.117		0.753		0.732		0.251		1.630		0.998		0.583		0.118		2.780		0.092

		N/C ratio						0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		Iš LULUCF

		N2O emission ratio						0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		Iš LULUCF 3A.1.15 lentelės

		N2O emissions				thou.tonne/year		0.0002		0.0001		0.0016		0.0005		0.0005		0.0005		0.0005		0.0005		0.0001		0.0006		0.0006		0.0002		0.0013		0.0008		0.0005		0.0001		0.0022		0.0001

						CO2 equivalent		0.1		0.0		0.5		0.2		0.2		0.2		0.2		0.2		0.0		0.2		0.2		0.1		0.4		0.2		0.1		0.0		0.7		0.0

		N/C ratio						0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		Iš LULUCF

		Nox emission ratio						0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		0.121		Iš LULUCF 3A.1.15 lentelės

		NOxemissions				thou.tonne/year		0.00758		0.00366		0.0576		0.0184		0.0186		0.0188		0.0190		0.0190		0.0033		0.0214		0.0208		0.0071		0.0463		0.0283		0.0165		0.0033		0.0790		0.0026

								0.7		0.3		5.4		1.7		1.7		1.8		1.8		1.8		0.3		2.0		1.9		0.7		4.3		2.6		1.5		0.3		7.4		0.2

								CO2		CO		CH4		Nox		N2O		NMHC		C

								1.53		0.112		0.0071		0.0007		0.00011		0.001		0.42

								1.58		0.13		0.009		0.0007		0.00011		0.001		0.43

						average		1.56		0.12		0.0081		0.0007		0.00011		0.001		0.42

										0.29		0.019		0.0017		0.00026		0.0024

										0.14		0.016		0.0040



Iš LULUCF 3.2.19 formulės (santykis 16/12)



trend

		

		Cropland liming						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Applied dolomite amount		thou.tonne/year		200		171		143		114		86		57		29		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

				Carbon per unit of dolomoite		Tonne C/tonne dolomite																																						0.127

				Carbon release		thou.tonne/year		25.5		21.8		18.2		14.6		10.9		7.3		3.6		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

				CO2 release		thou.tonne/year		93		80		67		53		40		27		13		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

								1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		A		Cropland		thou ha		2314		3022.9		2928.4		2872.8		2629.9		3294.6		2908.5		2909.9		2920.8		2932.9		2925.3		2920.7		2917.7		2917.5		2958.4		2916.2		2987.6		2987.9		Iš Agriculture in Lithuania 1990, 1996, 2001, 2005 (22 lentelė. Žemės ūkio paskirties žemė (ariama žemė+sodai ir uogynai))																						Mėlyni iš Lietuvos respublikos žemės fondo, 2007 01 01 (Nacionalinė žemės tarnyba) (ariama žemė + sodai)

		AG		Land area of perennial woody crops		Orchad area		40.7		40.2		39.0		36.8		35.2		34.9		34.6		39.5		38.8		38.3		36.4		37.3		37.6		25.1		25.1		30.0		59.6		59.7		Iš http://db.stat.gov.lt/sips/Database/sipslt/s4lt/p41lt/g413lt/g413lt.asp (Sėklavaisiai+Kaulavaisiai)																						Mėlyni iš Lietuvos respublikos žemės fondo, 200_ 01 01 (Nacionalinė žemės tarnyba) (sodai)

				Harvested area		thou ha		1.4		1.4		2.2		1.6		1.4		1.4		1.4		1.4		1.4		1.9		1.4		1.4		12.5		1.4		1.4

				Planted area		thou ha		0.9		0.2		0.0		0.0		1.1		1.1		6.3		0.7		0.9		0.0		2.3		1.7		0.0		1.4		6.3

		G		Biomass accumulation rate		tonnes C/ha year		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		2.1		Iš LULUCF (3.3.2 lentelė)

		L		Carbon stock at harvest		tonnes C/ha		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		Iš LULUCF (3.3.2 lentelė)

		deltaCccG		Annual increase in carbon stocks		thou. t C/year		85.5		84.4		81.9		77.3		73.9		73.3		72.7		83.0		81.5		80.4		76.4		78.3		79.0		52.7		52.7		63.0		125.2		125.4

				Annual carbon loss		thou. t C/year		85.5		85.5		138.6		100.8		85.5		85.5		85.5		85.5		85.5		119.7		85.5		85.5		787.5		85.5		85.5		0.0		0.0		0.0

				Balance				0.0		-1.0		-56.7		-23.5		-11.6		-12.2		-12.8		-2.5		-4.0		-39.3		-9.0		-7.1		-708.5		-32.8		-32.8		63.0		125.2		125.4

				Accumulative				0.0		-1.05		-57.8		-81.3		-92.8		-105.0		-117.8		-120.3		-124.3		-163.6		-172.6		-179.8		-888.3		-921.1		-953.8		-890.8		-765.7		-640.3

				CO2 release				0		-4		-208		-86		-42		-45		-47		-9		-15		-144		-33		-26		-2,598		-120		-120		231		459		460

																																40.1

																																24.3

																																24

																																96						0.935

																																184.4				13.0434782609		12.1956521739
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		Wetland

		Change in carbon stocks in land converted to peat extraction						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

				Area converted to peat extraction		thou. ha		18.0		18.0		18.0		15.7		18.7		18.6		18.5		16.6		16.8		16.8		17.6		17.7		14.4		12.6		13.3		13.8		14.3		14.0

		EF		emission factor		tonneC ha year-1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		LULUCF, Table 3.5.2

				Change in carbon stocks		thou.tonne C/y		-19.84		-19.84		-19.84		-17.27		-20.53		-20.41		-20.37		-18.29		-18.53		-18.46		-19.40		-19.46		-15.86		-13.85		-14.62		-15.21		-15.71		-15.40

				CO2 release		thou.tonne/year		-73		-73		-73		-63		-75		-75		-75		-67		-68		-68		-71		-71		-58		-51		-54		-55.78		-57.60		-56.47

						Geologijos tarnybos pateikti duomenys

						Metai		Telkinių kiekis, vnt.				Kasybos sklypų plotas, tūkst.  ha				Išgauta per metus, tūkst.t				Išteklių likutis, tūkst. t

						1992		22				18.0				342.0				84,625

						1993		23				15.7				190.0				68,041				-12.9%

						1994		29				18.7				437.0				88,943				18.9%

						1995		29				18.6				249.5				88,310				-0.5%

						1996		29				18.5				266.0				91,890				-0.2%

						1997		34				16.6				283.7				55,657				-10.2%

						1998		36				16.8				195.6				52,716				1.3%

						1999		36				16.8				380.0				52,315				-0.4%

						2000		42				17.6				259.5				52,601				5.1%

						2001		43				17.7				259.2				52,021				0.3%

						2002		46				14.4				491.1				44,050				-18.5%

						2003		45				12.6				348.6				39,136				-12.7%

						2004		45				13.3				360.7				41,370				5.6%

						2005		52				13.8				494.5				43,301				4.1%

						2006		56				14.3				463.5				44,652				3.4%

						2007						14.0				333.4								-2.1%

						Durpių telkinių išteklių apskaita Lietuvos geologijos tarnyboje pradėta vykdyti nuo 1992 m.

						1992 -1996 m. laikotarpyje kasybos sklypų plotai prilyginti durpių išteklių naudotojų turimiems žemės sklypų plotams.

								16.371
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				Forest area, kha										Forest r forest						Converted to forest												Stock change								Jolanta

				total		Ann. change		FrF		LcF		Wood extraction		increase		decrease		drain		biomass		dead wood		litter		liming		peat		fires		Carbon		CO2						07.03.23

		1990		1,854.2				1,612.2		242.0		3,290		3,415		-876		-85.1		160.4		63.7		304.0		-25.5		-19.8		-1.9		2,934		10,759.7						-10,681

		1991		1,858.7		4.5		1,624.3		234.4		3,580		3,440		-954		-85.1		155.4		61.7		294.4		-21.8		-19.8		-0.9		2,871		10,525.6						-10,456

		1992		1,863.2		4.5		1,636.4		226.8		3,570		3,466		-951		-85.1		150.3		59.7		284.8		-18.2		-19.8		-14.5		2,872		10,531.4						-10,465

		1993		1,867.7		4.5		1,648.5		219.1		4,960		3,492		-1,321		-85.1		145.3		57.7		275.3		-14.6		-17.3		-4.6		2,527		9,265.9						-9,213

		1994		1,872.1		4.5		1,660.6		211.5		4,510		3,517		-1,201		-85.1		140.2		55.7		265.7		-10.9		-20.5		-4.7		2,657		9,740.9						-9,696

		1995		1,876.6		4.5		1,672.7		203.9		6,470		3,543		-1,723		-85.1		135.2		53.7		256.1		-7.3		-20.4		-4.7		2,147		7,872.7						-7,839

		1996		1,881.1		4.5		1,684.8		196.3		5,990		3,568		-1,596		-85.1		130.1		51.7		246.6		-3.6		-20.4		-4.8		2,287		8,387.3						-8,361

		1997		1,888.0		6.9		1,696.9		191.1		5,580		3,586		-1,478		-85.1		126.7		50.3		240.0				-18.3		-4.8		2,417		8,863.5						-8,842

		1998		1,901.2		13.2		1,709.0		192.2		5,290		3,620		-1,406		-85.1		127.4		50.6		241.5				-18.5		-0.8		2,529		9,271.9						-9,255

		1999		1,914.5		13.2		1,721.1		193.4		5,360		3,645		-1,420		-85.1		128.2		50.9		242.9				-18.5		-5.4		2,539		9,308.8						-9,289

		2000		1,927.7		13.2		1,733.2		194.5		5,840		3,598		-1,534		-85.1		125.2		51.2		244.3				-19.4		-5.2		2,375		8,709.7						-8,689

		2001		1,938.2		10.5		1,745.3		192.9		6,240		3,636		-1,634		-85.1		124.1		50.8		242.3				-19.5		-1.8		2,313		8,481.1						-8,462

		2002		1,951.0		12.8		1,757.4		193.6		6,920		3,660		-1,806		-85.1		126.6		50.9		243.2				-15.9		-11.6		2,163		7,930.9						-7,908

		2003		1,967.7		16.7		1,769.5		198.2		7,090		3,802		-1,855		-85.1		133.8		52.2		249.0				-13.9		-7.1		2,276		8,346.7						-8,325

		2004		1,987.7		20.0		1,781.6		206.1		6,930		3,823		-1,812		-85.1		139.1		54.2		258.9				-14.6		-4.2		2,359		8,650.8						-8,629

		2005		2,014.0		26.3		1,793.7		220.3		6,820		3,886		-1,784		-85.1		151.1		58.0		276.7				-15.2		-0.8		2,487		9,118.7						-9,100

		2006		2,030.0		16.0		1,805.8		224.2		6,600		3,905		-1,744		-85.1		153.7		59.0		281.6				-15.7		-19.9		2,535		9,294.3

		2007		2,040.0		10.0		1,817.9		222.0		6,939		3,959		-1,811		-88.2		156.9		58.4		278.9				-15.4		-0.7		2,538		9,306.9

		2008		2,050.9		10.9		1,830.0		220.8		7,009		3,909		-1,853		-88.7		146.4		58.1		277.4				-17.9		-5.5		2,426		8,896.8						-9896.62		-8415.9		-8845.8158234791		-8952.9095153108		-9054.1486947578

		2009		2,061.8		10.9		1,842.1		219.6		7,079		3,935		-1,871		-89.1		145.6		57.8		275.9				-17.9		-5.5		2,431		8,912.3

		2010		2,072.7		10.9		1,854.2		218.4		7,149		3,961		-1,890		-89.6		144.8		57.5		274.4				-17.9		-5.5		2,435		8,927.9

		2011		2,083.6		10.9		1,858.7		224.9		7,219		3,971		-1,908		-90.1		149.1		59.2		282.5				-17.9		-5.5		2,439		8,944.8

		2012		2,094.5		10.9		1,863.2		231.3		7,289		3,980		-1,927		-90.5		153.3		60.9		290.5				-17.9		-5.5		2,444		8,961.7

		2013		2,105.4		10.9		1,867.7		237.7		7,359		3,990		-1,945		-91.0		157.6		62.6		298.6				-17.9		-5.5		2,449		8,978.5

		2014		2,116.3		10.9		1,872.1		244.1		7,429		3,999		-1,964		-91.5		161.8		64.2		306.7				-17.9		-5.5		2,453		8,995.4

		2015		2,127.2		10.9		1,876.6		250.5		7,499		4,009		-1,982		-91.9		166.1		65.9		314.7				-17.9		-5.5		2,458		9,012.3

		2016		2,138.1		10.9		1,881.1		257.0		7,569		4,019		-2,001		-92.4		170.3		67.6		322.8				-17.9		-5.5		2,463		9,029.2

		2017		2,149.0		10.9		1,888.0		261.0		7,639		4,033		-2,019		-92.9		173.0		68.7		327.8				-17.9		-5.5		2,467		9,045.7

		2018		2,159.9		10.9		1,901.2		258.6		7,709		4,062		-2,038		-93.4		171.4		68.1		324.9				-17.9		-5.5		2,471		9,061.1

		2019		2,170.8		10.9		1,914.5		256.3		7,779		4,090		-2,056		-93.8		169.9		67.4		321.9				-17.9		-5.5		2,475		9,076.5

		2020		2,181.7		10.9		1,927.7		254.0		7,849		4,118		-2,075		-94.3		168.3		66.8		319.0				-17.9		-5.5		2,480		9,091.9
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Wood extraction, thou.m3/yr
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Carbon stock change, Gg/yr
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