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PREFACE

Finland’s National Inventory Report under the UNFCCC (United Nations Framework Convention on Climate Change) contains the following three parts:

Part 1
Description of the greenhouse gas emission inventory according to the UNFCCC new reporting guidelines (FCCC/SBSTA/2002/L.5/Add.1) containing description of the organisation of the national greenhouse gas inventory, IPCC and other methods applied in calculation of the year 2001 emissions and exceptions to the previous inventories. A summarising table (Table 1) of the emissions data for the years 1990–2001 is included as well as a description of the current emission trends.

Part 2
CRF (Common Reporting Format) data tables of Finland’s updated greenhouse gas emission inventories for the years 1990–2001.

Part 3
Report on the methodology for calculating the greenhouse gas emission inventories has been sent to the UNFCCC Secretariat in the previous years. The report can also be downloaded from the website:  GOTOBUTTON BM_1_ http://www.ymparisto.fi/eng/environ/state/air/emis/ghg/ghg.htm. The website will be updated with the latest information by 15th April 2003.

Finland would like to thank the UNFCCC Secretariat for conducting the Individual Review of the greenhouse gas inventory of Finland in November 2001 and the In-depth Review of Finland’s Third National Communication in October 2002. Finland appreciates the excellent work carried out by the Expert Review Teams and would like to thank them. We welcome many suggestions and observations by the teams for improvements of our inventory in accordance with the Report of the Individual Review of the Greenhouse Gas Inventory of Finland submitted in the year 2001 (FCCC/WEB/IRI(2)/2002/FIN) and the draft report of the in-depth review of the third national communication (FCCC/IDR.3/FIN). Many of the suggested improvements have already been inserted into the present inventory submission.

Methodological improvements in accordance with the Revised (1996) IPCC Guidelines for National Greenhouse Gas Inventories and the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories have been implemented in the present inventory as far as possible and will be implemented in their entirety as soon as possible.
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PART 2: CRF tables for the years 1990–2001
PART 3: Report on the Methodology: Greenhouse Gas Emissions and Removals in Finland
(Available from the website:  GOTOBUTTON BM_2_ http://www.ymparisto.fi/eng/environ/state/air/emis/ghg/ghg.htm)

PART I
EMISSION INVENTORIES

EXECUTIVE SUMMARY

ES.1
Background information on greenhouse gas inventories and climate change

Finland has carried out greenhouse gas inventories since the 1990’s to meet the obligations of the United Nations Framework Convention on Climate Change (UNFCCC). Inventory reports are delivered to the UNFCCC Secretariat and the European Commission annually.

A special task force, the Greenhouse Gas Working Group, was established 15th October 1998 by the Ministry of the Environment to act as an advisory body in the collection of greenhouse gas inventories and reporting of greenhouse gas emissions and reduction measures to the UNFCCC Secretariat and the European Commission. The Working Group was appointed to:

· Compile and report the Finnish total estimated emissions of the six greenhouse gases defined under the UNFCCC in 1990–2001, and their projected development up to 2010.

· Monitor and develop the greenhouse gas inventory methods and the work carried out for them internationally and in Finland.

· Make proposals for achieving more efficient data collection and improving the inventory systems.

The Working Group consists of representatives from ministries, agencies and research institutes, including: Ministry of the Environment, Ministry of Trade and Industry, Ministry of Transport and Communications, Ministry of Forestry and Agriculture, Finnish Meteorological Institute, MTT Agrifood Research Finland, Finnish Forest Research Institute, Finnish Environment Institute, Statistics Finland, and VTT Technical Research Centre of Finland.

In Finland, the Ministry of the Environment has the overall responsibility over the greenhouse gas inventory and reporting under the UNFCCC, but the Greenhouse Gas Working Group together with the supportive organisations takes care of the practical work. Several different organisations produce information that is used as base or emissions information for the inventory. The Finnish Environment Institute and Statistics Finland compile the inventory that is verified by the Working Group before the Ministry of the Environment reports it to the UNFCCC Secretariat and the European Commission.

IPCC Good Practice Guidelines and Revised 1996 Guidelines or national estimation methods are used in producing greenhouse gas emissions inventories. The Common Reporting Format (CRF) tables are used in reporting the emission figures. Emissions projections are usually presented by source and by gas, and as total emissions in CO2 equivalents. The responsibility of producing the emissions data is divided between several organisations, as presented in Section 1.2.

The national inventory and reporting system is being constantly developed and improved. The engaged organisations participate in the national and international research and development work related to the development of the methods and the inventory systems by recognising the development needs and maintaining the quality control system in their area of responsibility. Statistics Finland was appointed as the National Inventory Agency for the greenhouse gas inventory by a decision by the Government 30 January 2003.

ES.2
Summary of national emissions and removals related to trends

TABLE 1. Summary of Finland’s greenhouse gas emissions data for 1990–2001.

(Remark: Due to rounding the sum of subtotals does not equal to total figures.)

	(Tg CO2 equivalents)
	1990

(Base year)
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CO2
	
	
	
	
	
	
	
	
	
	
	
	

	
fuel combustion
	53.9
	53.1
	51.3
	52.0
	58.3
	55.9
	61.2
	59.8
	57.4
	56.8
	54.9
	60.5

	
fugitive 
emissions from 
fuels (peat, oil 
and natural gas)
	3.5
	3.5
	3.5
	3.6
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5

	
industrial 
processes
	1.2
	1.0
	0.9
	0.8
	0.8
	0.8
	0.9
	0.9
	0.9
	1.0
	1.1
	1.0

	
agricultural soils
	3.2
	2.8
	2.3
	2.2
	2.1
	1.7
	1.8
	2.1
	2.0
	2.0
	2.0
	1.9

	
other
	0.6
	0.6
	0.6
	0.6
	0.7
	0.7
	0.7
	0.6
	0.7
	0.8
	0.7
	0.7

	CH4
	6.3
	6.3
	6.2
	6.2
	6.1
	6.1
	6.1
	6.0
	5.8
	5.7
	5.4
	5.4

	N2O
	8.3
	7.9
	7.3
	7.4
	7.6
	7.8
	7.8
	8.0
	7.9
	7.7
	7.1
	7.1

	SF6, HFCs, PFCs
	0.09
	0.07
	0.04
	0.03
	0.04
	0.10
	0.15
	0.24
	0.30
	0.40
	0.58
	0.73

	TOTAL


	77.2
	75.3
	72.2
	72.8
	79.2
	76.7
	82.1
	81.1
	78.5
	77.8
	75.4
	80.9

	Land-use change and forestry (removals)
	-23.8
	-38.2
	-31.9
	-29.1
	-17.3
	‑14.7
	-21.0
	‑12.6
	‑9.7
	‑10.8
	‑12.0
	‑16.9


ES.3
Overview of source and sink category emission estimates and trends 

The main sources of greenhouse gas emissions have been officially divided into the following sectors: energy, industrial processes, agriculture, waste, and solvent and product use (Figure 1). The land use change and forestry sector (LUCF) acts both as a source and a sink for carbon dioxide emissions, currently absorbing approximately 20% of the annual emissions from other sectors as the CO2 removals in this category exceed its emissions.

The energy sector is the most significant source of greenhouse gas emissions with over 80% share of the total emissions. This includes all emissions related to the production, distribution and consumption of fuels. The energy sector releases three greenhouse gases, CO2, CH4 and N2O. Energy related CO2 emissions vary mainly according to the economic trend and the energy supply structure. Today, the availability of hydropower in the integrated Nordic electricity market has a notable effect on the emissions. Due to these reasons there was a 5.5 Tg CO2 increase in the energy sector between the years 2000 and 2001.
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FIGURE 1. Finnish greenhouse gas emissions by source 1990–2001

Agriculture is the second most significant source of greenhouse gas emissions, with approximately 10% of Finland’s total emissions. Emissions from agriculture include CO2, CH4 and N2O. The total emissions from agriculture have a clearly decreasing trend. The annual emissions have reduced approximately by 25% since 1990 due to decreases in cultivation of organogenic land, in the number of livestock, and in nitrogen fertilisation.

The industrial processes category accounts for approximately 4% of the total greenhouse gas emissions, and includes non-energy related releases of CO2, CH4, N2O and F-gases. Emissions from industrial processes decreased significantly until 1993, but have since had a rapidly increasing trend. In 2001, the emissions were approximately equal to the 1990 level.

Also, the waste sector accounts for approximately 4% of Finland’s total greenhouse gas emissions. The emissions consist of CH4 and N2O, and have had a decreasing trend in the 1990’s. Overall, the annual emissions have decreased by over 20%. The emission volumes from the waste sector have changed to some extent for the years 1990–2001 compared to previous inventories, because the calculation methods for the waste sector have been revised by changing from the mass balance method used until 2000 to the first order decay (FOD) method drafted by the IPCC, as suggested by the IOR teams and according to the IPCC Good Practice Guidance.

Solvent and product use cause mainly N2O emissions. Emissions from this sector are only 0.1% of Finland’s total greenhouse gas emissions and have remained the same throughout the 1990’s.

ES.4
Other information

[Space left intentionally blank.]

INTRODUCTION

1.1 Background information on greenhouse gas inventories and climate change

Climate change means anthropogenic alterations in the global climate, such as temperature increase, sea level rise, and severe and abrupt weather conditions caused by significant increases in greenhouse gas emissions. The latest report by the Intergovernmental Panel on Climate Change (IPCC) indicates that global temperatures could rise by 1.4–5.8 degrees by 2100. This means increases in average temperatures, which can have a significant impact on the local climates, weather conditions, and flora and fauna in areas around the world. The severity of the impacts will vary regionally and be difficult to predict in advance. 

In Finland, climate change research is being conducted among others by CLIMTECH climate change and technology programme that investigates the development needs and possibilities of the technologies, which can be applied to control greenhouse gas emissions and climate change, and by FIGARE, the Finnish Global Change Research Programme. FINSKEN is a FIGARE project, co-ordinated by the Finnish Environment Institute, that is developing consistent global change scenarios for Finland, including for example climate change and sea-level scenarios. The climate scenarios anticipate both annual temperature increase (1.8–5.2ºC) and rainfall increase (4–28%) by 2050 compared to the mean values of 1961–1990. These trends are expected to continue in the second half of the century. According to the present information, climate change is anticipated to have both direct and indirect impacts in Finland. The impacts are related for example to the endurance of the Northern ecosystems, winter tourism, increased flooding and the prevalence of pests and diseases as well as the possible growth of agriculture and forestry and decreased need for heating energy.

According to the United Nations Framework Convention on Climate Change (UNFCCC), ratified in 1994, and the Kyoto Protocol 1997, Finland is committed to reduce its greenhouse gas emissions to the 1990 level by 2008–2012 and submit an annual inventory reports of its anthropogenic greenhouse gas emissions to the UNFCCC Secretariat. Finland has carried out greenhouse gas inventories since the early 1990’s, delivering inventory reports both to the UNFCCC Secretariat and the European Commission annually.

A special task force, the Greenhouse Gas Working Group (chaired by Mr Jaakko Ojala, counsellor, Ministry of the Environment, jaakko.ojala@environment.fi ), was established 15th October 1998 by the Ministry of the Environment to act as an advisory body in collection of greenhouse gas inventories and reporting of greenhouse gas emissions and emissions reduction activities to the UNFCCC Secretariat and the European Commission. The Working Group was appointed to:

· Compile and report the Finnish total estimated emissions of the six greenhouse gases defined under the UNFCCC in 1990–2001, and their projected development up to 2010.

· Monitor and develop the greenhouse gas inventory methods and the work carried out for them internationally and in Finland.

· Make proposals for achieving more efficient data collection and improving inventory systems.

The Working Group consists of representatives from ministries, agencies and research institutes, including Ministry of the Environment, Ministry of Trade and Industry, Ministry of Transport and Communications, Ministry of Forestry and Agriculture, Finnish Meteorological Institute, MTT Agrifood Research Finland, Finnish Forest Research Institute, Finnish Environment Institute, Statistics Finland, and VTT Technical Research Centre of Finland.

In Finland, the Ministry of the Environment has the overall responsibility over the greenhouse gas inventory and reporting under the UNFCCC, but the Greenhouse Gas Working Group together with supportive organisations takes care of the practical work. Several different organisations produce information that is used as base or emissions information for the inventory. The Finnish Environment Institute and Statistics Finland compile the inventory that is verified by the Working Group before the Ministry of the Environment reports it to the UNFCCC Secretariat and the European Commission. This National Inventory Report (Part 1) is compiled at the Finnish Environment Institute by Ms Kristina Saarinen (kristina.saarinen@environment.fi) and Mr Mikko Attila (mikko.attila@environment.fi), based on data from the above mentioned organisations.

IPCC Good Practice Guidelines and Revised 1996 Guidelines or national estimation methods are used in producing greenhouse gas emissions inventories. Common Reporting Format (CRF) tables are used in reporting the emission figures. Emissions projections are usually presented by source and by gas, and as total emissions in CO2 equivalents to enable comparisons between the different greenhouse gases. Responsibility of producing the emissions data according to the CRF data tables is divided between several organisations, as presented in Section 1.2.

The national inventory and reporting system is constantly being developed and improved. The engaged organisations participate in national and international research and development work related to the development of methods and inventory systems by recognising the development needs and maintaining the quality control system in their area of responsibility. Statistics Finland was appointed as the National Inventory Agency for the greenhouse gas inventory by a decision by the Government 30 January 2003.

1.2 A description of the institutional arrangement for inventory preparation

According to the provisions of the COP/SBSTA/SBI decisions, Finland is carrying out the greenhouse reporting in consultation with the relevant ministries, institutes and experts. The Ministry of the Environment has set an inter-ministerial working group to assist in reporting greenhouse gases and their sinks. Facilitation and guidance of the work was chaired by the Ministry of the Environment.

Calculation of the Finnish 2001 greenhouse gas inventory data to the UNFCCC Secretariat was carried out by organisations presented in Table 2.

TABLE 2. Responsible institutes in calculation of the greenhouse gas emissions in Finland.

	CRF category
	Organisation responsible for the inventory data in the year 2001 report to the UNFCCC Secretariat

	1.A
	Statistics Finland

	1.B
	Statistics Finland

Ministry of the Environment

Finnish Environment Institute (SYKE)

	2 (I)
	Statistics Finland

VTT Technical Research Centre of Finland

Finnish Environment Institute (SYKE)

	2 (II)
	Finnish Environment Institute (SYKE)

	3
	Finnish Environment Institute (SYKE)

	4
	MTT Agrifood Research Finland

	5
	Finnish Forest Research Institute (Metla)

	6
	Finnish Environment Institute (SYKE)

	7
	Statistics Finland

	International bunkers
	Statistics Finland


Statistics Finland was appointed as the National Inventory Agency for the greenhouse gas inventory by a decision by the Government 30 January 2003.

Brief description of the process of inventory preparation

The inventory report is in practice compiled by the Finnish Environment Institute (SYKE) from material provided by the research institutes, agencies and ministries participating in the inter-ministerial working group set by the Ministry of the Environment. The CRF tables are compiled by the Finnish Environment Institute and Statistics Finland from data provided by the above mentioned organisations.

The greenhouse gas inventory was prepared by Statistics Finland, Finnish Environment Institute, VTT Technical Research Centre of Finland, MTT Agrifood Research Finland, Finnish Forest Research Institute (Metla) and Ministry of the Environment.

The following ministries, agencies and research institutes also participated in the work: Ministry of the Environment, Ministry of Trade and Industry, Ministry of Transport and Communications, Ministry of Forestry and Agriculture, Finnish Meteorological Institute and VTT Technical Research Centre of Finland.

1.3 Brief general description of methodologies and data sources

In this report, compilation of the year 2001 inventory is described more closely while compilation of the 1990–2000 inventories is presented at a general level. More detailed description of the methodologies is presented in the report “Greenhouse Gas Emissions and Removals in Finland” which is also available from the website: http://www.ymparisto.fi/eng/environ/state/air/emis/ghg/ghg.htm. Documentation of the F-gases inventory is presented in Oinonen (2003).

Calculation methods for the years 1990–2001
There are differences in the calculation methods used for the years 1990–2000 emissions and year 2001 emissions. To facilitate a review of time series consistency, these differences are listed below. Changes in emission factors and activity data are not accounted.

CRF 1.A
A new version of ILMARI calculation system is under development. The 2001 inventory has been calculated using preliminary version of the new system. Calculation methods are the same as in the previous ILMARI, but the database is new. Also some classifications have been revised (for example NACE instead of the previous national industrial classification). This has caused some changes in the allocation between subsectors 1.A.1 and 1.A.2.


1991 emissions are not calculated with ILMARI; they are based on top-down estimates.

International bunkers: Calculation is included in the ILMARI system; see comments on CRF 1.A.

CRF 1.B
NMVOC estimates for 2001 are updated according to the results from the Finnish NMVOC calculation model at the Finnish Environment Institute. The whole time series will be updated in the next submission.

CRF 2 (I)
Most parts of the calculation are included in the ILMARI system; see comments on CRF 1.A.


NMVOC estimates for 2001 are updated according to the results from the Finnish NMVOC calculation model at the Finnish Environment Institute. The whole time series will be updated in the next submission.

CRF 2 (II)
None.

CRF 3
NMVOC estimates for 2001 are calculated according to the results from the Finnish NMVOC calculation model at the Finnish Environment Institute.

CRF 4
CH4 emissions from enteric fermentation of reindeer have been included in the whole time series.

CRF 5
None.

CRF 6
For solid waste disposal on land the whole time series has been recalculated. The calculation method has been changed from the mass balance method to the FOD method.

CRF 7
None.

Use of bottom-up data
A specific feature for the Finnish emission inventories is use of compliance data reported by the industrial installations. The installations report their annual emissions data to the environmental supervising authorities according to the installations’ monitoring obligations determined in their individual environmental permits. After checking and approving the data the supervising authorities record the data into the database (VAHTI) from where it is available for emission inventory purposes. Statistics Finland and the Finnish Environment Institute collect this data and, after normal statistical checking (e.g. check of magnitude and trend) as well as an inter-comparison between the two institutes, the data is taken into the emissions inventory data systems of both Statistics Finland and the Finnish Environment Institute. For F-gases no VAHTI data is currently available.

1.4 Brief description of key source categories

Key sources are the emission sources, which have a significant influence on the total inventory in terms of the absolute level (2001) of emissions, trend of emissions (change between 1990–2001) or both. There are two alternative methods for identifying key source categories: Tier 1 and Tier 2. In the Tier 2 method, also the relative uncertainties of source categories are taken into account. The level key sources are defined by multiplying the level assessment of the source category (i.e. the proportion of source category emissions of total emissions) with the source category uncertainty. The source categories are then sorted by descending order of magnitude by the above mentioned criteria. 

Key source categories are those, which together represent 90% of the inventory uncertainty. In the level and trend assessment the number of identified key source categories was 25. The identified key source categories are presented in Tables 2 and 3 with descending order of importance. A summary of the key source categories is presented in Table E in Annex 3. The key source analysis were carried out at the VTT Technical Research Centre of Finland.

TABLE 2. Key source categories by level (Tier 2).

	A
	B
	C
	D
	E

	Source category number
	Gas
	Level key sources
	Level 

assessment with 

uncertainty1
	Cumulative total of 

column D

	1.B
	CO2
	Arable peatlands
	0.1702
	0.1702

	4.D
	N2O
	Agricultural soils
	0.1316
	0.3018

	1.B
	CO2
	Peat production areas
	0.1068
	0.4086

	1.A.4
	CO2
	Other sectors: liquid fuels
	0.0881
	0.4967

	2.B.2
	N2O
	Nitric acid production
	0.0644
	0.5611

	6.A
	CH4
	Solid waste disposal on land
	0.0470
	0.6081

	1.A.1
	CO2
	Energy industries: other fuels
	0.0283
	0.6364

	1.A.5
	CO2
	Other: liquid fuels
	0.0271
	0.6635

	1.A.3
	N2O
	Road transportation: gasoline (cars with catalytic converters)
	0.0269
	0.6904

	4.A
	CH4
	Enteric fermentation
	0.0245
	0.7149

	1.A.4
	CH4
	Other sectors: biomass
	0.0239
	0.7388

	1.A.1
	CO2
	Energy industries: solid fuels
	0.0192
	0.7579

	2.F.1
	HFCs
	Refrigeration and air conditioning equipment
	0.0183
	0.7762

	7
	CO2
	Other – non-energy use of fuels
	0.0178
	0.7940

	4.B
	N2O
	Manure management
	0.0166
	0.8107

	1.A
	N2O
	Indirect N2O from fuel combustion
	0.0161
	0.8268

	1.A.1
	N2O
	Energy industries: other fuels
	0.0140
	0.8408

	6.B.2
	N2O
	Domestic and commercial wastewater: densely populated areas
	0.0135
	0.8542

	1.A.2
	CO2
	Manufacturing industries and construction: solid fuels
	0.0101
	0.8643

	1.A.3
	N2O
	Road transportation: diesel
	0.0081
	0.8724

	1.A.4
	N2O
	Other sectors: liquid fuels
	0.0072
	0.8797

	1.A.2
	N2O
	Manufacturing industries and construction: biomass
	0.0070
	0.8867

	1.A.3
	CO2
	Road transportation: diesel
	0.0066
	0.8933

	1.A.2
	CO2
	Manufacturing industries and construction: liquid fuels
	0.0064
	0.8997

	6.B.2
	CH4
	Domestic and commercial wastewater
	0.0062
	0.9060


TABLE 3. Key source categories by trend (Tier 2).

	A
	B
	C
	D
	E

	Source category number
	Gas
	Trend key sources
	Trend 

assessment with 

uncertainty1
	Cumulative total of 

column D

	4.D
	N2O
	Agricultural soils
	0.1657
	0.1657

	1.A.4
	CO2
	Other sectors: liquid fuels
	0.1120
	0.2777

	1.A.3
	N2O
	Road transportation: gasoline (cars with catalytic converters)
	0.0829
	0.3606

	2.B.2
	N2O
	Nitric acid production
	0.0775
	0.4381

	2.F.1
	HFCs
	Refrigeration and air conditioning equipment
	0.0631
	0.5013

	6.A
	CH4
	Solid waste disposal on land
	0.0569
	0.5582

	1.A.1
	CO2
	Energy industries: other fuels
	0.0439
	0.6021

	1.B
	CO2
	Arable peatlands
	0.0381
	0.6402

	1.A
	N2O
	Indirect N2O from fuel combustion
	0.0320
	0.6722

	4.B
	N2O
	Manure management
	0.0299
	0.7021

	1.B
	CO2
	Peat production areas
	0.0239
	0.7260

	1.A.5
	CO2
	Other: liquid fuels
	0.0237
	0.7497

	4.A
	CH4
	Enteric fermentation
	0.0229
	0.7726

	1.A.3
	N2O
	Road transportation: gasoline (cars without catalytic converters)
	0.0172
	0.7898

	1.A.1
	N2O
	Energy industries: biomass
	0.0165
	0.8063

	1.A.3
	N2O
	Civil aviation
	0.0147
	0.8210

	6.B.2
	N2O
	Domestic and commercial wastewater (densely populated areas)
	0.0144
	0.8355

	1.A.4
	CH4
	Other sectors: biomass
	0.0123
	0.8478

	1.A.4
	N2O
	Other sectors: biomass
	0.0093
	0.8571

	1.A.2
	N2O
	Manufacturing industries and construction: other fuels
	0.0090
	0.8661

	1.A.2
	CO2
	Manufacturing industries and construction: solid fuels
	0.0086
	0.8747

	1.A.2
	N2O
	Manufacturing industries and construction: liquid fuels
	0.0085
	0.8832

	1.A.2
	N2O
	Manufacturing industries and construction: biomass
	0.0081
	0.8913

	1.A.1
	N2O
	Energy industries: other fuels
	0.0079
	0.8992

	1.A.1
	CO2
	Energy industries: gaseous fuels
	0.0078
	0.9070


1 For each source category, Equation 7.4 in IPCC Good Practice Guidance (Penman et al. 2000) is divided with the sum of all TUx,t
Key sources were also defined using a national method for the level assessment (2001). In the national method, a sensitivity analysis was performed by computing rank correlation coefficients between all input parameters (with the simulation tool Crystal Ball). The advantage of this method is that the sources of uncertainties are identified at a very disaggregated level rather than only at source category level. The results of this method are presented in Figure 2.
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FIGURE 2. The level key sources in the Finnish 2001 emission inventory using the national method. The key sources are measured by their contribution to the variance. EF denotes emission factor, A activity data and E emissions.

1.5 Information on the QA/QC plan including verification and treatment of confidentiality issues

Development of quality systems
The quality management system for the national greenhouse gas inventory is currently under development and will be implemented in the inventory of the year 2002 emissions. Statistics Finland as the National Inventory Agency will coordinate the project.

The expert institutes participating in the inventory are presently building up quality systems for the inventories in their areas of expertise. The quality systems shall be in place according to the following schedule in the participating expert institutes:

· Statistics Finland is building up a quality system for calculation of the Energy (CRF 1) and Industrial processes (CRF 2(I)) sectors during 2002–2003. The system is planned to be in use in the 2002 inventory.

· Finnish Environment Institute is building up a quality system for calculation of Industrial processes (CRF 2(II)), Solvent and other product use (CRF 3) and Waste (CRF 6) sectors during 2002–2003. The system is part of the air emissions inventory system for air pollutants and greenhouse gases at the Finnish Environment Institute, and is planned to be in use in the 2002 inventory.

· At the MTT Agrifood Research Finland the quality system for the agriculture (CRF 4) sector is under development and some measures have already been taken. The system is planned to be in use in the 2002 inventory

· At the Finnish Forest Research Institute the quality system work related to the Land use and forestry (CRF 5) sector is connected with the new biomass allocation models where reliability figures are under development and will be in use in 2006.

Archiving of the inventory
The annually reported CRF tables are archived both at the Finnish Environment Institute and Statistics Finland. The method descriptions together with documents of the original data sources are archived at the Finnish Environment Institute with the exception of confidential activity data in the energy sector that is archived at Statistics Finland.

Verification
The present inventory of the year 2001 emissions is not verified by a third party but in the inter-ministerial working group (see Executive Summary Chapter ES.1).

Confidentiality issues related to F-gases
The methodologies used to calculate potential and actual emissions of HFCs, PFCs and SF6 are based on data obtained directly from corporate entities, universities and research institutions. These sources of data have responded to annual surveys providing information on, for instance, chemical quantities imported, exported and used in manufacturing products. The data gathering has been based on voluntary inquiries and a promise not to disclose confidential information, or to report results in a manner that confidential information could be inferred.

Although there can be no absolute safeguards against breaches of confidentiality, care has been taken not to publish or otherwise release identified or identifiable data. To lessen the likelihood of such breaches, reporting has been based on anonymity. Moreover, to counteract the opportunities for others to infer confidential information, grouping of activity and emissions data have been carried out.

Because of the multidimensional structure of the tables in the CRF – emissions (and activity data in case of sectoral background data tables) are reported disaggregated to sub-source categories, to individual chemical species, to manufacturing, use and disposal emissions, to emissions calculated using different methods (Tier 1a, 1b, 2) – the grouping in many cases becomes an inadequate strategy to safeguard against breaches of confidentiality. The number of respondents is simply too small in certain categories to support such disaggregation.

For this reason it has not always been possible to report emissions on the most disaggregated level for a source category (paragraph 19 in UNFCCC Guidelines on Annual Inventories, FCCC/SBSTA/1999/6/Add. 1). In order to facilitate the assessment of completeness, the cells for which data cannot be reported due to confidentiality, have been marked with ‘C’ (paragraph 21.(e) of the Guidelines on Annual Inventories).

In the previous inventories, confidential data have been grouped over sub-source categories in order to include the emitted quantities, and to enable the data flow from sectoral report tables to summary tables. This does, however, inflict some damage to analysis possibilities, because components of emissions have been moved from one category to another. For instance, HFC-152a emissions from aerosols have been aggregated with HFC-152a emissions from refrigeration and air conditioning. With many such transfers from one category to another, the entire categorisation soon begins to lose its meaning. It is also a question of consistency if grouping over categories is carried out on an annual basis, and if the allocation of emissions to categories varies from one year to another. Moreover, also comparability becomes an issue: because a component of emissions from aerosols is confidential, emissions from aerosols in Finland cannot be compared to emissions from aerosols, say, in Denmark. Moreover, if one component of emissions from aerosols is added to emissions from refrigeration and air conditioning, this emission category also becomes non-comparable.

In order to minimise these damages to analysis possibilities, the grouping practice over categories has been given up. All confidential emissions data have been grouped and added to figures in the summary tables. Also, classification of one species-source category combination is kept constant over all inventory years. This means that a combination may be confidential in one year and not in the second year, but the combination for both years is classified confidential for the sake of consistency. These practices are hoped to inflict minimum damage to the usefulness of categorisation, consistency and comparability.

It should be noted that although every effort to protect the sources of data have been taken, the possibility of disclosing confidential information cannot be ruled out entirely. For example, it is possible to envisage a situation where the end-users of a certain chemical are numerous, but the importers of the chemical are few. In such a case, if only the end-users are surveyed, and not the entire chain of production, it is possible that the data is not confidential in case of the end-users, but it may be connected to the activity of just one or two importers.

1.6 General uncertainty evaluation, including data on the overall uncertainty for the inventory totals

In the year 2001 inventory, the uncertainty assessment was performed for the first time using the Monte Carlo simulation. The uncertainties in the input parameters were estimated using the IPCC default uncertainties, expert elicitation, domestic and international literature and available measurement data. A separate report on the uncertainty estimates (Monni & Syri 2003) will be published in 2003. According to the calculations, the total uncertainty of the inventory was –5...+6% in 2001. The trend uncertainty was (5 percentage points. When the uncertainty estimate was performed using the Tier 1 method, the corresponding uncertainties were (7% and (6%. The share of CO2 emissions from fuel combustion, which has low uncertainties, is large in Finland, thus resulting in a rather low total inventory uncertainty, though some input parameters in other emission categories have very large uncertainties. Land use and land use change is not included in the present uncertainty analysis.

The uncertainties by gas were as follows: –4...+6% for CO2, –19...+20% for CH4, –33...+40% for N2O and 

–53...+32% for HFCs, PFCs and SF6 together.

The results of the uncertainty estimates according to Tier 1 and Tier 2 methods are presented in Tables A-D in Annex 3. The sums of the total emissions in 1990 and 2001 differ from the sum in the inventory. This results from three reasons: first, a minor reason, is that rounding and simulation might alter the mean value slightly. Secondly, CO2 emissions from agricultural soils are not taken into account in the uncertainty estimation, because they are not dealt with in the “Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Emission Inventories” (Penman et al. 2000), but will be covered in the LULUCF Good Practice Guidance (these emissions can be reported in either Agriculture or LUCF sector). Thirdly, the uncertainty estimates are based on figures sent to the European Commission in December 2002. Thus some minor differences with the submission to the UNFCCC might occur. The uncertainty estimations were carried out at VTT Technical Research Centre of Finland.

1.7 General assessment of the completeness

Completeness by emission sources
The inventory is complete in coverage of emission sources with the following exceptions:

CRF 1.B.2
Fugitive emissions from oil and natural gas: emissions of some substances are estimated to be nearly zero (negligible). This has to be re-checked in the future inventories.

CRF 2.A, B, D
Emissions from industrial processes: emissions from some source categories are estimated to be nearly zero (negligible). This has to be re-checked in the future inventories.

CRF 4
Rice cultivation and burning of savannas does not occur in Finland. Field burning of agricultural residues is occasional and small scale, thus these emissions are estimated negligible and not reported. Nitrogen fraction of certain vegetable and fruit crops will be estimated and included into the calculations in the future together with the improved evaluation of the areas of mineral and organic soils.

More detailed information on the non-covered emission sources is presented in the relevant CRF tables.
Completeness by geographical coverage
The inventory includes emissions from the autonomic territory of Aland (Ahvenanmaa). Information on the specified emissions for the territory of Aland estimated by the Finnish Environment Institute will be available at the website http://www.ymparisto.fi/eng/environ/state/air/emis/ghg/ghg.htm by end of April 2003.

Completeness by timely coverage
In general, complete CRF tables are provided for all years. In the energy sector, recent studies on emission factors, more developed estimation models and updated energy data have caused some inconsistencies in the time series. These are described in more detail in Section 3.2. The time series will be recalculated in the future inventories to remove inconsistencies.

1.8 Remarks and abbreviations

The figures in the CRF tables are given at the calculation accuracy that the CRF programme uses (2 decimals). The actual emission estimates are not that accurate.

Abbreviations:

CS
country specific

D
IPCC default

DC
degradable components

H
high (high confidence in estimation), combined uncertainty (uc) of the activity data and emission factor, uc < 10%

IE
included elsewhere

L
low (high confidence in estimation), uc > 40%

M
medium (high confidence in estimation), 10% < uc < 40%

NE
not estimated

NO
not occurring

O
source estimated

PS
plant specific

GREENHOUSE GAS EMISSION TRENDS

1.9 Description and interpretation of emission trends for aggregated greenhouse gas emissions

The aggregated greenhouse gas emissions include the six gases defined in the Kyoto Protocol, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and F-gases that include HFC and PFC combination groups and sulphur hexafluoride (SF6). The emission levels are presented in tera grammes (Tg) of carbon dioxide equivalents, which is identical with millions of tonnes.

In 2001, Finland’s total greenhouse gas emissions were approximately 81 Tg in CO2 equivalents. This was approximately 3.5 Tg above the 1990 baseline level. The inventory methods and certain time series still contain some inaccuracies and uncertainties which will be improved in the following years.

As illustrated in Figure 3, Finland’s greenhouse gas emission volumes have varied considerably during the 1990’s. This variation has mainly depended on what have been, at given times, the particular economic trends for the energy intensive sectors, the production level of hydropower, the level of imported electricity and the availability of alternative non-carbon energy sources. In Finland, the level of imported electricity is highly affected by the annual rainfall situation as the neighbouring states, Sweden and Norway, have significant hydropower capacities.
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FIGURE 3. Finnish aggregated greenhouse gas emissions in 1990–2001.

The development of Finland’s greenhouse gas emissions in the future has been modelled and projected by scenarios. According to the National Climate Strategy (2001), the greenhouse gas emissions are expected to increase to approximately 90 Tg carbon dioxide equivalents during the obligation period by 2010 and to 95 Tg by 2020, if additional climate policy measures are not carried out.

1.10 Description and interpretation of emission trends by gas

Carbon dioxide (CO2) is the main greenhouse gas causing the climate change (Figure 4). In 2001, its share of Finland’s total greenhouse gas emissions was as high as 80% and thus the CO2 trends tend to be the same as the aggregated emission trends above. In 2001, the total CO2 emissions were over 67 Tg, 8% above the 1990 baseline level. The largest source of carbon dioxide in Finland is fuel combustion in the energy industries. Other sources of CO2 are transport, industrial processes and agriculture.
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FIGURE 4. Finnish greenhouse gas emissions trend 1990–2001 by gas.

Nitrous oxide (N2O) is the second most significant greenhouse gas in Finland with approximately 10% share of the total greenhouse gas emissions. In 2001, N2O emissions were 7.1 Tg in CO2 equivalents, reduced by 1.2 Tg from 1990. As illustrated in Figure 5 below, N2O emissions have an oscillating trend in the 1990’s with gradual reduction in emissions in the past 4 years. These emissions arise from agriculture, energy production, transport, industrial processes and waste, agriculture being clearly the largest source with over half of the total N2O emissions.
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FIGURE 5. Finnish greenhouse gas emissions by gas excluding CO2 in 1990–2001.

Methane (CH4) emissions in Finland have been reduced significantly throughout the 1990’s. Figure 5 illustrates a steadily decreasing trend. In 2001, CH4 emissions were only 5.4 Tg in CO2 equivalents, decreased by one Tg from 1990. CH4 is still a significant greenhouse gas in Finland with 8% of the total net greenhouse gas emissions in 2001, but its significance has clearly decreased from 1990 when its share was approximately 12% of the total emissions. The reduction between 1990 and 2001 is explained by changes that have occurred in the waste sector. The waste and agricultural sectors are the largest sources of methane emissions, with approximately 56% and 33% of the total methane emissions, respectively.

F-gases, that include HFC and PFC combination groups and sulphur hexafluoride (SF6), are minor greenhouse gases but their emissions have strongly increased in the 1990’s. The increase was eight-fold from 0.09 Tg CO2 equivalents in 1990 to 0.73 Tg in 2001. This means that their share of the total greenhouse gas emissions has increased from 0.1% in 1990 to 0.9% in 2001. The rapid increase in the F-gas emissions began after 1995. F-gases, mainly HFC in Finland, are released from industrial processes.

1.11 Description and interpretation of emission trends by source

The main sources of greenhouse gas emissions are divided into the following sectors: energy, industrial processes, agriculture, waste, and solvent and product use (Figure 6).

The energy sector is clearly the largest source of greenhouse gas emissions with over 80% share of the total emissions. This includes all fuel consumption (excluding non-energy use of fuels) and fugitive emissions related mainly to peat production and distribution of oil products and natural gas. This means that also the emissions from fuels used by the industry are reported under this sector. The energy industries caused most of the emissions from the energy sector, approximately 40%, but also manufacturing industries and construction (21%) and transport (19%) have a significant impact on the emissions of this sector.

The energy sector releases three greenhouse gases: CO2, mainly from fuel combustion in energy industries, CH4 and N2O. The emissions in the energy sector have varied considerably throughout the 1990’s with an overall slightly increasing trend being visible. One of the most essential emission reduction measures in the transport source category is the EU level agreement with car manufacturers on reducing the vehicle fuel consumption. The success of this and other EU climate policies will strongly shape the emission trends in the future.

Agriculture is the second most significant source of greenhouse gas emissions, with approximately 10% share of the total emissions. In Finland, the emissions are released mainly from agricultural soils but also through enteric fermentation and manure management. Emissions from agriculture include CO2, CH4 and N2O. The total emissions from agriculture have a clearly decreasing trend. The annual emissions have reduced approximately by 25% since 1990 due to decreases in cultivation of organogenic land, in the number of livestock, and in nitrogen fertilisation. The decreasing emissions trend will be safeguarded in the EU common agricultural policy by adopting support measures encouraging production that minimises the burden on the greenhouse gas balance.

The industrial processes sector releases approximately 4% of the total greenhouse gas emissions, and includes non-energy related releases from mineral products (CO2), chemical industry (CH4 and N2O), metal production (CH4), and the consumption of halocarbons and SF6. The most important industrial greenhouse gas emissions are the N2O emissions from nitric acid production and CO2 emissions from cement and lime production. The emissions from industrial processes decreased significantly until 1993, but have since had a rapidly increasing trend. The increase can be partly explained by the significant growth in the Finnish industry, mainly in the electronics but also in metal, forest and chemical industries. The significant growth in production has increased emissions both in the industrial processes sector and the energy sector, despite of the fact that the industry has made distinct improvements in eco-efficiency over the last two decades. In 2001, the emissions of the industrial processes sector were approximately equal to the 1990 level.
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FIGURE 6. Finnish greenhouse gas emissions by source 1990–2001 excluding land-use change and forestry.

The waste sector accounts for approximately 4% of Finland’s total greenhouse gas emissions. The emissions consist of CH4 from solid waste disposal on land, and CH4 and N2O from waste water treatment. The emissions from waste had a decreasing trend in the 1990’s. Overall the annual emissions have decreased by more than 20%. The emissions trend from the waste sector has changed for 1990–2001. Emissions for each year have increased to some extent, because the calculation methods for the waste sector have been revised by changing from the mass balance method used until 2000 to the first order decay (FOD) method drafted by the IPCC. The difference between these methods is that the mass balance method assumes that the methane emissions are released at the time when the wastes are deposited in the landfill sites, whereas the FOD method takes into account the emissions development over time.

Solvent and product use cause mainly nitrous oxide emissions and volatile organic compounds. N2O is an actual greenhouse gas whereas the NMVOC compounds are indirect gases. Emissions from this sector are only 0.1% of Finland’s total greenhouse emissions and have stayed the same throughout the 1990’s.

1.12 Description and interpretation of emission trends of indirect greenhouse gases and sulphur oxides

Emissions of indirect greenhouse gases by gas
The emissions trends of the indirect greenhouse gases, sulphur dioxides, nitrous oxides, carbon monoxide and non-methane volatile organic compounds, are presented in Figure 7. Detailed information on indirect greenhouse gases and other air pollutants is available at the Finnish Environment Institute website http://www.ymparisto.fi/ympsuo/ilma/laatu/airpollutant.htm.

The sulphur dioxide emissions totalled 87 Gg out of which 87% originated in the energy sector, where energy industries generated 56% of the total emissions and manufacturing industries and construction 31%.

Nitrous oxides were generated exclusively in the energy sector. The total emissions were 210.0 Gg. Transport sector was responsible for 44% of the emissions. Energy industries as well as manufacturing industries and construction generated 22% and 21% of the emissions, respectively.

Carbon monoxide emissions, total 603.5 Gg, originated also exclusively in the energy sector, where transport generated 68% and other sectors (including small scale combustion in the residential energy sector as well as off road machinery in forestry, agriculture and fishery) 21% of the total emissions.

The non-methane volatile organic compounds totalled 155.9 Gg in 2001. 71% of the total emissions were generated in the energy sector, where transport generated 34%, other sectors (including small scale combustion in the residential energy sector as well as off road machinery in forestry, agriculture and fishery) 23% and fugitive emissions from fuels 11% of the total emissions. 20% of the NMVOC emissions originated from solvent and other product use and 8% from industrial processes.
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FIGURE 7. Finnish indirect greenhouse gas emissions trend 1990–2001 by gas.

Emissions by source
The energy sector generated 87% (76.3 Gg) of the sulphur dioxide emissions, 100% of both nitrous oxides emissions (210.0 Gg) and carbon monoxide emissions (603.5 Gg), and 71% (110.2 Gg) of the NMVOC emissions. Inside the energy sector transport generated 44% (92.3 Gg) of the nitrous oxides emissions, 68% (410.3 Gg) of the carbon monoxide emissions and 34% (53.4 Gg) of the NMVOC emissions.

Industrial processes generated 13% (10.9 Gg) of the sulphur dioxide emissions and 8% (12.3 Gg) of the NMVOC emissions.

Solvent and other product use generated 20% (31.4 Gg) of the NMVOC emissions.

The waste sector share was 1% (2.0 Gg) of the total NMVOC emissions.

ENERGY (CRF 1)

1.13 Overview of the sector

The energy sector is clearly the largest source of greenhouse gas emissions with over 80% share of the total emissions. In the 1990’s first the economic depression and later the recovery especially in the energy intensive export industries have effected the demand of energy. The energy supply structure has also caused fluctuation in the energy-related greenhouse gas emissions. In the integrated Nordic electricity market the annual rainfall and accordingly the availability of cheap hydro-power have decreased the Finnish greenhouse gas balance in the early 1990’s as well as during the three last years of the decade. In addition, in the late 1990’s, the sharp increase in the world-market oil prices, the increased capacity in existing nuclear power plants and decreased space-heating demand caused by exceptional warm winters have lowered the greenhouse gas emissions in the energy sector. Emissions from the energy sector in 2001 are presented in Figure 8.
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FIGURE 8. Finnish greenhouse gas emissions from the energy sector 1990–2001.

1.14 Fuel Combustion (CRF 1.A)

1.14.1 Source category description

All the existing point sources are included in the categories 1.A.1 Energy industries and 1.A.2 Manufacturing Industries and Construction, i.e. power plants and boilers (Pfuel > 5 MW) as well as industrial plants with a boiler. The total number of plants is approximately 1 000, including 2 000 boilers or industrial processes. These point sources cover together two thirds of the total annual fuel combustion.

Category 1.A.3 Transport covers emissions from road transport, civil aviation, railways, navigation and other transportation.

Categories 1.A.4 Other sectors and CRF 1.A.5 Other cover all the remaining fuel combustion activities that are not covered by the categories 1.A.1–1.A.3.

Methodological issues

All emissions from fuel combustion are calculated with Statistics Finland’s ILMARI calculation system which follows mostly the Tier 2 method in the IPCC Guidelines. The ILMARI calculation system has been used for national emission calculations of CO2, SO2, NO2, CO, CH4, N2O, NMVOC and PM emissions of fuel combustion from the year 1992. Also the year 1990 emissions have now been calculated by ILMARI. The CRF tables for the year 1991 are produced by top-down estimates based on data for 1990 and 1992.

ILMARI combines three types of source data:

1.
Detailed bottom-up data for point sources covers approximately 2/3 of the total annual fuel combustion (collected from the Regional Environment Centres’ VAHTI data system, Electricity Statistics, District Heating Statistics and Manufacturing Industry Statistics). The total fuel consumption data as well as some aggregate sectoral or subsectoral fuel data are from the national Energy Statistics.

2.
Aggregate transport and off-road vehicle data is originally calculated by the detailed calculation models LIPASTO and TYKO of the VTT Technical Research Centre of Finland and they cover approximately 1/6 of the total fuel combustion.

3.
Aggregate sectoral (subsectoral) data for other sources (small combustion, residential and others) covers approximately the rest 1/6 of the total fuel combustion.

Categories 1.A.1 Energy industries and 1.A.2 Manufacturing Industries and Construction

A new version of the ILMARI calculation system is under development. The 2001 inventory has been calculated using a preliminary version of the new system. The calculation methods are the same as in the previous ILMARI, but a new database system will be constructed.

At the moment the data sources are the same as in the previous system, but other data sources with plant level data will be included into the system to reduce uncertainties in the sector.

The previous years will be recalculated with the new system to remove inconsistencies in the sector. This will be done in sequence with the ongoing revision of the fuel consumption time series.

Some classifications have been revised (for example NACE instead of the previous national industrial classification). This has caused some changes in the allocation between the subsectors 1.A.1 and 1.A.2.

Calculation of the CO2 emissions is based on a country specific (Tier 2, Revised (1996) Guidelines) method using detailed activity (fuel consumption) data and fuel specific emission factors. The emission factors are either IPCC defaults, country or plant specific. The inventory uses bottom-up data always when available. The country specific emission factors are listed. 

The CO2 emissions from coke and residual fuel oil used in the blast furnaces in iron and steel industry have been allocated to 1.A.2a Fuel consumption in Manufacturing Industry instead of 2.C Industrial Processes. There are two reasons for this: firstly, coke has usually been treated as energy producing material in the Finnish Energy Statistics. Secondly, the calculation of emissions is more accurate from the total coke consumption than from partly coke and partly blast furnace gases. The amount of CO2 emissions from coke and residual fuel oil used in the blast furnaces is approximately 5 Gg (of 53–62 Gg CO2 from the total fuel combustion). Other, non-energy based emissions have been allocated to the CRF category 2.G Industrial processes.

The SO2 and NO2 emissions are based on the emission data reported by the plants and recorded in the environmental authorities VAHTI database. The emissions are allocated to fuel based emissions (CRF 1) by each fuel and non-fuel-based (process) emissions (CRF 2).

The emissions of CH4, N2O and CO are based on a country specific method (Tier 2, Revised (1996) Guidelines) using detailed activity data and technology based emission factors for each boiler or process type (emission factors are available for approximately 250 categories of boilers and processes).

The calculation methods are consistent with the IPCC Guidelines except for calculation of the indirect N2O emissions from NOx deposition. The guidelines give in the agriculture sector (page 4.105 in the Guidelines) a method and an emission factor for estimation of indirect N2O emissions due to atmospheric deposition of NOx emissions. In the Finnish inventory these emissions are calculated also for energy-related and industrial NOx emissions using the methodology and the IPCC default emission factor (0.0125 kg N2O-N/kg NOx-N emitted). The indirect N2O emissions caused by nitrogen deposition due to NOx emissions in the energy sector are included in the emission estimates for the relevant sectors. The share of the indirect emissions is approximately 20–25% of the total N2O emissions of fuel combustion. 

The indirect N2O emissions from NOx deposition are added to the direct N2O emissions in CRF table 1 sectoral report for energy as well as to all summary tables (1.A, 1.B, 2). However, they are not included in the sectoral background data tables for energy (1.A.a).

The activity data used in emission calculation is based on fuel consumption by boilers/processes and by fuel types. The basic data source is the VAHTI database which is complemented and cross-checked against other fuel data sources mentioned above.

Emission factors
The complete set of emission factors used in the inventory is presented in Annex 2.

CO2
PS/CS/D

CH4
PS/CS

N2O
PS/CS

SOx
Plant specific reported emission data (permitted installations’ annual reports) or CS for fuel specific emission factors.

NO2
Plant specific reported emission data (permitted installations’ annual reports) or CS for fuel specific emission factors.

CO, NMVOC
CS

Category 1.A.3 Transport

The calculation method is in general consistent with the IPCC Guidelines.

CO2 emissions within the transport sector and within the different transport modes are calculated using the LIPASTO calculation system ( GOTOBUTTON BM_7_ http://lipasto.vtt.fi/lipasto/index.htm) maintained and developed by the VTT Technical Research Centre of Finland. The LIISA sub-model of the LIPASTO calculates all emissions from the road transport for the years 1980–2022. The aggregate results of LIISA are taken into the ILMARI system. In the ILMARI calculation system road transport activity data covers diesel oil and motor gasoline consumption in road transport vehicles. Fuel consumption data is compared to the total diesel oil and motor gasoline consumption from the Energy Statistics (fuel sales). Road transport covers almost 100% of these fuels. Natural gas in road transport has been included since the 1999 inventory.

In the ILMARI system aggregate country specific emission factors for diesel oil and motor gasoline are used. The emissions are originally calculated by the very detailed VTT Technical Research Centre of Finland’s LIPASTO model. In the LIPASTO calculation model the emission factors have been adjusted to the Finnish car population.

The activity data (fuel consumption) for other transport sectors than road transport, follows the data in the Energy Statistics. Part of the data is obtained directly from companies, another part is coming from national authorities, and the rest have been estimated with the LIPASTO and TYKO models.

There are differences in the domestic aviation activity data between the LIPASTO calculation model and the Energy statistics. The differences have to be checked to enable the results to be used in the ILMARI system. For emission factors used in civil aviation, railways, navigation, other transport, see the references mentioned in Boström (1994). Since the 1999 inventory the emission factors are mostly taken from the LIPASTO and TYKO models and completed with some IPCC 1996 default emission factors for CH4 and N2O.

The emissions from inland waterways passenger transport are not included in the domestic navigation model MEERI (a sub-model of LIPASTO). At the moment there is no data available for estimation of these emissions.

The estimated emissions from off-road machinery (machinery used in construction, agriculture and other applications) are included in the inventories and reported under the relevant emission sectors. The results of the VTT Technical Research Centre of Finland’s new off-road machinery model (TYKO model) have been used in the ILMARI from 1999 onwards.

The ILMARI fuel consumption for off-road machinery is allocated according to the Energy statistics which leads to the following division in the CRFs: the emissions fall into CRF categories 1.A.3 Other Transportation, CRF 1.A.4c Agriculture/Forestry/Fisheries and CRF 1.A.2f Other/Construction

Categories 1.A.4 Other sectors and CRF 1.A.5 Other

The calculation method is consistent with the IPCC Guidelines. A closer description for the method is given in connection with categories CRF 1.A.1–1.A.2 for further information (ILMARI).

Activity data is obtained from the energy statistics. For the applied emission factors, see CRF 1.A.1–1.A.2 for further information.

1.14.2 Uncertainty and time series’ consistency

Due to new results from the transport and off road machinery calculation models and other updates of activity data and emission factors there are some inconsistencies in the time series of the energy sector sub-categories. These will be recalculated in the following inventories. The recalculated time series will be included in the new version of ILMARI.

In the fuel combustion sector, the uncertainty in the year 2001 emissions was (3%. Finland has no fossil fuel production – all fossil fuels are imported and the statistics are very accurate. The factors that affect the uncertainty most are the liquid fuels activity data in Other sectors and Other. The next most important sources are other fuels (peat) activity data in Energy Industries and the CO2 emission factor in the same sector. The N2O (and CH4) emission factors from fuel combustion are highly uncertain, but they don’t affect much the total uncertainty, because the CO2 emissions dominate the emission level.

Although the total fuel sales for most fuels are quite well known, there are difficulties in allocation of some fuels. The most difficult fuels to allocate are gasoil, which is used in space heating, off-road machinery, water transport etc., as well as residual fuel oil, which is used in steam/heat production, industrial processes and space heating. There are large uncertainties in the fuel consumption data within these sectors (1.A.4 and 1.A.5). The errors made in the allocation do not affect the total CO2 emissions, but might cause relatively high errors in other emissions, because the emission factors vary a lot depending on the type of technology (for example NOx emissions from space heating compared to NOx emissions from diesel engines).

The activity and emission factor data for off-road machinery are among the most uncertain within the energy sector.

Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.

1.14.3 Source-specific recalculations including changes made in response to the review process

Categories 1.A.1 Energy industries and 1.A.2 Manufacturing industries and construction

Emissions for the year 1991 are not calculated with the same model. There are estimates of the total sectoral emissions in Table 11 (Section 6.5.2), but these may be revised in the future. There has been progress in the harmonisation of emissions from domestic air and water transport between the ILMARI and LIPASTO calculation models. However, all results for the years 1990–2000 have not yet been updated to the CRF tables. This will be done as soon as possible. At the moment, there are some differences in the activity data, which need to be checked.

1.14.4 Source-specific planned improvements

Categories 1.A.1 Energy industries and 1.A.2 Manufacturing industries and construction

Some minor updates for the years 1992–1994 will be made in the future. There are some ongoing research activities for producing better data from residential, service sector and off-road machinery fuel consumption. The changes in the activity data should not affect the total CO2 emissions but the sectoral breakdowns may change.

The CO2 emission factor for municipal solid waste needs to be revised.

The non-CO2 emission factors used in ILMARI are based on research data from the beginning of the 1990’s and appropriate for emission calculations for that period. Since then, however, the combustion conditions and fuel mixes have changed, and an update of the emission factors based on research and measurements under current conditions is needed. This is especially needed for N2O emissions from fluidised bed combustion due to its growing importance for the Finnish emissions inventory.

In addition to measurements, the IPCC default emission factors and international research carried out after 1990 on the CH4 and N2O emissions from combustion should be evaluated and used when updating the emission factors. The N2O and CH4 emissions are very much dependent on both the fuel type and combustion conditions. This should be taken into consideration when deciding if and how the new data should be applied.

Results from new measurements on CH4 and N2O emission factors of certain boiler types have been used in the year 2000 inventory. As expected, the results showed that the N2O emission factors for fluidised bed combustion were overestimated. The time series will be updated in the future inventories.

The oxidation factor of peat combustion has been changed from 0.98 to 0.99 (IPCC default). However, this correction has not yet been made to years 1992–1994. There are also some other minor corrections for these years which will be made in the future.

The time series for the NMVOC emissions from residential fuel combustion is not constant due to changes in the activity data and emission factors. The time series will be updated in the future inventories. This applies also partly to CH4, N2O and CO emissions.

Category 1.A.3 Transport: Civil aviation, railways, navigation and other transport

There are differences in the domestic aviation activity data between the LIPASTO calculation model and the Energy statistics. The differences have to be studied to enable use of the results to be used in the ILMARI system.

Categories 1.A.4 Other sectors and CRF 1.A.5 Other

More detailed data is needed on the allocation of gas oil and residual fuel oil to different sectors and types of use. Emission factors for small combustion of wood need to be studied further to achieve better annual comparability. Recalculation of time series for all non-point sources is underway. The results of the recalculation will be updated to the CRF tables as soon as possible.

General

When preparing the CRF tables for 1990, some differences between total emissions of SO2 and NO2 were noticed compared to the previously published official time series. These differences will be checked in the future. 

REMARK: In comparison between 2001 and previous years there is a difference in the allocation of emissions between CRF 1.A.1 and 1.A.2. Some power plants, which in the previous years had been allocated as autoproducers in the subsector CRF 1.A.2, have now been corrected to the CRF 1.A.1b. The effect of this is approximately 2.3 Gg of CO2 in 2001 data (1.6 Gg in 2000).

1.15 Fugitive Emissions from Fuels (CRF 1.B)

1.15.1 Source category description

CRF category 1.B.1 Fugitive emissions from solid fuels include in Finland the fugitive CO2 and CH4 emissions that arise particularly from peat production (preparation and profiling of peat soils and stockpiling of peat). The current inventory includes emissions from the production areas (surface emissions and emissions from stockpiles and ditches) and from arable peatland classified as reservoirs for future peat production. The areas and emission factors used in the inventory are uncertain and the calculated emissions have therefore been rounded to the nearest integer expressed in Tg CO2. The same emission estimates have been used for all years in the inventory (1990–2001). Efforts to improve the estimates are underway. There are no coal mines in Finland.

CRF category 1.B.2 Fugitive emission from oil and natural gas include CO2 emissions from venting and flaring from oil refineries (CRF 1.B.2c.i Venting). Only CO2 emissions are reported, other emissions are estimated to be negligible. Methane emissions in CRF 1.B.2b.iii Other leakage include emissions from emptying of natural gas pipelines for extension work. Other leakages from the pipelines are estimated to be negligible as the pipelines are relatively new and only 5% of the natural gas is distributed via local networks to small consumers (households, restaurants, greenhouses etc.) The NMVOC emissions originate from oil refineries and storage of chemicals at the refineries, road traffic evaporative emissions from cars, petrol distribution chain and refuelling of cars, ships and aircraft. There is no exploration or production of oil and natural gas in Finland.

Methodological issues

Category 1.B.1 Fugitive emissions from solid fuels

The calculation method is in general consistent with the IPCC Guidelines. The calculation method for peat is country specific. 

The peat production area in Finland is around 50 000–60 000 ha (e.g. Selin 1999) and the arable peatland classified as peat production reservoirs are estimated to be approximately 100 000–150 000 ha (Laine et al. 1998). The CO2 emissions from peat production sites are approximately 1 100 g CO2 m-2 a-1 (Nykänen et al 1996). The CO2 emission factor for cultivated peatland that are classified as peatland reservoirs is approximately 450 g C m-2 a-1.

Category 1.B.2 Fugitive emission from oil and natural gas

The calculation method is consistent with the IPCC Guidelines. The CO2 and CH4 emission estimates are based on plant specific information. The NMVOC emissions from oil storages are based on emission data from the Regional Environmental Centres’ VAHTI database. Evaporative emissions from cars is based on expert estimation at the VTT Technical Research Center of Finland and emissions from petrol distribution chain and refuelling of vehicles on expert estimation of Finnish Gas and Oil Federation.

1.15.2 Uncertainty and time series’ consistency

The uncertainty in fugitive emissions from fuels is very high due to uncertainties in emissions from peat production areas and arable peatlands. The total uncertainty in 2001 was –59...+106%. The most important factors affecting the uncertainty are the area of arable peatlands, CO2 emission factor for peat production areas and CO2 emission factor for arable peatlands. The activity data on cultivated peatland classified as reservoirs for future peat production are uncertain and under review, as well as the allocation of the emissions (Energy, Agricultural or LUCF sector).
1.15.3 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions. 

At present, no verification has been carried out for the specific source-sector emissions.
1.15.4 Source-specific recalculations including changes made in response to the review process

No recalculations have been made to the previous inventories.

1.15.5 Source-specific planned improvements

Calculation of the emissions from 1.B.1 Fugitive emissions from solid fuels will be made for the whole period since 1990 when improved data on areas of peatland and the emission factors is available.

The results of the NMVOC calculation model of the Finnish Environment Institute have to be updated into the ILMARI model in the CRF category 1.B.2 Fugitive emission from oil and natural gas to years 1990–1999. Calculation of the fugitive emissions from distribution of oil and natural gas (which were estimated to be negligible) will be carried out according to the IPCC default methodology in the following inventories.

1.16 Reference approach

Reference approach (RA) is done using import, export, production and stock change data from the energy balance (EB) sheet published in annual energy statistics. However, RA table requires liquid fuels reported in more disaggregated level than in the EB sheet. This data was taken from the background data of EB.

Another difference is that in the EB sheet stock changes and statistical differences are combined for certain fuels, whereas in the RA table only stock changes are reported.

In the 2001 inventory the difference of CO2 emissions between RA and Sectoral Approach (SA) was 

–2.70%, which is probably due to the differences mentioned above. 

Another reference calculation is included in Annex 1. In addition to the EB sheets there are CO2 emissions calculated directly from the EB sheet. This calculation shows 0.3% difference compared to the SA calculation.

1.17 International bunkers

1.17.1 Source category description

International bunkers cover international aviation and navigation according to the IPCC Guidelines.

1.17.2 Methodological issues

The emissions are calculated by the ILMARI calculation model of Statistics Finland (see closer CRF 1.A). Fuel consumption by transport mode is obtained from the energy statistics and it includes fuel sales to ships and planes going abroad. The country specific emission factors used are the same as for domestic transport.

The case of Aland could be seen as an exception to the IPCC definitions. In the present inventory all trips going to Sweden via Aland are treated as international, because the number of passengers (or cargo) leaving or entering the ships in Aland is low. According to the IPCC methodology, the trip should be divided into domestic and international parts.

However, both the desk review report and the in-country review report of the Finnish greenhouse gas inventory accept the allocation used in the inventory to be consistent with the Revised 1996 IPCC Guidelines and the Good Practice Guidance.

1.17.3 Uncertainty and time series’ consistency

No uncertainty estimation for international bunkers has been carried out.

1.17.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions. 

At present, no verification has been carried out for the specific source-sector emissions.

1.17.5 Source-specific recalculations including changes made in response to the review process

None.

1.17.6 Source-specific planned improvements

Harmonisation of emission factors in the ILMARI and LIPASTO calculation models is underway. The results will be updated to the CRF tables as soon as possible.

INDUSTRIAL PROCESSES (CRF 2)

1.18 Overview of the sector

Industrial greenhouse gas emissions contribute less than 4% to the total anthropogenic greenhouse gas emissions in Finland. The most important industrial greenhouse gas emissions are the N2O emissions from nitric acid production, and CO2 emissions from cement and lime production. F-gases are together only about 0.5% of the total greenhouse gas emissions in Finland. Coke and ethylene production release small amounts of CH4. The emissions have fluctuated somewhat during the 1990’s. The most significant change is the increase of emissions of F-gases which are now more than five fold compared to the 1990 emissions. The N2O emissions have decreased significantly almost equalling the increase of the F-gases. The CH4 emissions have increased by more than 30% but their contribution to the total industrial emissions is very small. Industrial CO2 emissions decreased considerably at the beginning of the 1990’s but have now almost reached the level of the 1990 emissions. The emission trend of greenhouse gas emissions in CO2 equivalents from industrial processes is presented in Figure 9.
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FIGURE 9. Finnish greenhouse gas emissions trend from the industrial processes sector 1990–2001.

1.19 Mineral Products (CRF 2.A)

1.19.1 Source category description

At the moment the most important non-energy industrial process for non-energy CO2 emission sources are cement and lime production. Lime production includes production in steel industry.

The NMVOC emissions from road paving are included. Asphalt roofing is included in road paving.

The SO2 emissions are not split between fuel based and non-fuel based. All SO2 emissions are reported under CRF 1.A.2f.

Methodological issues

CO2 emissions from cement and lime production are calculated by Statistics Finland. The calculation method is consistent with the IPCC Guidelines. Activity data for calculation of the CO2 emissions from cement and lime production are obtained from the Manufacturing Industry Statistics as well as from the industrial plants directly. The emission factors are the IPCC default factors.

The NMVOC emissions from road paving and asphalt roofing are calculated at the Finnish Environment Institute. The activity data and emission factors are from Fortum Oil and Gas Ltd. (Blomberg 2002).

1.19.2 Uncertainty and time series’ consistency

The uncertainty in emissions from cement production and lime production together was around (6%. The total uncertainty in industry sector was –27...+43%.

1.19.3 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. Quality systems are under development both at Statistics Finland and the Finnish Environment Institute and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.
1.19.4 Source-specific recalculations including changes made in response to the review process

No recalculations have been made to the previous inventories.

1.19.5 Source-specific planned improvements

CO2 emissions from the use of mineral products need to be estimated.

1.20 Chemical Industry (CRF 2.B)

1.20.1 Source category description

All ammonia currently used in Finland is imported from other countries. In 1990–1993 small amounts (4–30 kt per year) were produced using mainly peat and saw dust as raw material. The CO2 emissions from these processes have not been estimated and included in the inventory.

Ethylene production is a source of CH4 emissions. Ethylene production in Finland has fluctuated from about 180 to 260 Gg ethylene per year between 1990 and 2001.

Nitric acid production is a source of N2O emissions. Nitric acid is produced at two sites (in 1990–1992 at three sites) in Finland. The production has varied from about 430 to 550 Gg nitric acid per year. Adipic acid is not produced in Finland.

The NMVOC emission sources include chemical industry and storage of chemicals at the sites.

1.20.2 Methodological issues

For N2O emissions a country specific calculation method based on measurements is used. The method is consistent with the IPCC Guidelines.

The CH4 emissions have been calculated with the IPCC default emission factor 1 g CH4/kg ethylene produced. The annual ethylene production figures have been obtained from the production plants and manufacturing statistics. The annual nitric acid production figures have been obtained from the production plants. The N2O emission factors are based on measurements carried out at the factories in 1999. More measurements are carried out currently, and this may lead to adjustments in the emission factors used.

The NMVOC emissions are based on emission data from the Regional Environment Centres’ VAHTI database and collected by the Finnish Environment Institute.

1.20.3 Uncertainty and time series’ consistency

The uncertainty in nitric acid production was –57...+99% in 2001. The uncertainty in ethylene production was around (21%. 

1.20.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. Quality systems are under development both at Statistics Finland and the Finnish Environment Institute and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.
1.20.5 Source-specific recalculations including changes made in response to the review process

No recalculations have been made to the previous inventories.

1.20.6 Source-specific planned improvements

Industrial emission sources for CH4 and the suitability of the IPCC default emission factors should be studied further.

1.21 Metal Production (CRF 2.C)

1.21.1 Source category description

CH4 emissions from coke production are included in the inventory.

The NMVOC emission sources include iron and steel production and secondary aluminium production. Degreasing and painting are included in CRF 3.B.

SF6 emissions from magnesium die casting are included in the inventory.

1.21.2 Methodological issues

CH4 emissions from coke production are calculated at Statistics Finland. Activity data for the calculation is obtained from the Energy Statistics. The emission factor is the IPCC default value (IPCC 1995). The calculation method for CH4 is consistent with the IPCC Guidelines. The CO2 emissions from coke and residual fuel oil used in blast furnaces are allocated in metal production in the energy sector CRF 1.A.

In the earlier inventories also CH4 emissions from pig iron and sinter production were reported. Based on the Revised 1996 IPCC Guidelines and measurements carried out at the Finnish plants, these emissions are now considered to be negligible and omitted from the inventory.

The NMVOC emissions from iron and steel production and secondary aluminium production NMVOC emission estimates are calculated at the Finnish Environment Institute based on emission data from the Regional Environment Centres’ VAHTI database and the Finnish Metal Industries Federation. The emission factors are taken from the Joint EMEP/Corinair Atmospheric Inventory Guidebook.

1.21.3 Uncertainty and time series’ consistency

The uncertainty in iron and steel production (coke) was estimated to be at around (20% in 2001.

1.21.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions. At present, no verification has been carried out for the specific source-sector emissions.
1.21.5 Source-specific recalculations including changes made in response to the review process

None.

1.21.6 Source-specific planned improvements

No work plan for future improvements currently exists for this category.
1.22 Other Production (CRF 2.D)

1.22.1 Source category description

The non-fuel based CO2 emissions the from pulp and paper industry as well as glass production are estimated to be negligible.

All NO2 emissions from the pulp and paper industry are reported as fuel based emissions under CRF 1.

Catalytic cracking of oil is identified as a possible N2O source in the IPCC Guidelines but no method or default emission factors are given. Catalytic cracking of oil is carried out at the refineries and, thus, this might be a possible emission source in Finland, too. 

NMVOC emissions from the forest and food industries are included.

1.22.2 Methodological issues

NMVOC emissions from the forest industry are calculated at the Finnish Environment Institute. Activity data for the calculation is obtained from the Finnish Forest Industries Federation and the emission factors from the Finnish Forest Industries Federation, Report August 1996 and The Finnish Forest Industries Federation, Annual report 2001, Sawmills and board production. 

NMVOC emissions from the food industry are calculated at the Finnish Environment Institute. Activity data for calculation of the NMVOC emissions from the food industries is obtained from Suomen Hiiva Oy, the National Research and Development Centre for Welfare and Health (Stakes), the Finnish Food and Drink Industries' Federation, the Plant Production Inspection Centre (KTTK) and from the Finnish Fisheries Research Institute. The emission factors are taken from the NPI (1999), Joint EMEP/Corinair Atmospheric Inventory Guidebook (2001) and YTV (1995).

All SO2 emissions of different sulphur compounds are calculated as SO2 equivalents.

The calculation methods are consistent with the IPCC Guidelines.

1.22.3 Uncertainty and time series’ consistency

No uncertainty estimation for non-fuel based CO2 emissions has been carried out due to missing emission data. 

1.22.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions. 

At present, no verification has been carried out for the specific source-sector emissions.
1.22.5 Source-specific recalculations including changes made in response to the review process

No recalculations have been made to the previous inventories.

1.22.6 Source-specific planned improvements

No work plan for future improvements currently exists for this category.

1.23 Production of Halocarbons and SF6 (CRF 2.E)

Halocarbons and SF6 are not produced in Finland.

Consumption of Halocarbons and SF6 (CRF 2.F)

1.23.1 Source category description

Historically, HFC, PFC and SF6 (for short: F-gases) emissions have been very low in Finland. This is explained by the absence of certain large industrial point sources that account for most of the F-gases emissions globally. First of all, F-gases are not produced in Finland, which means that there are no fugitive emissions from manufacturing. Moreover, there is no manufacturing of other fluorinated gases, such as HCFCs, that could lead to by-product emissions (e.g. HFC-23 from HCFC-22 manufacturing). Other point sources that have generated plenty of emissions elsewhere, but are absent in Finland, include primary aluminium and magnesium industry.

F-gases emissions from the Finnish sources thus follow from consumption of these gases in various applications:

· SF6 used as a cover gas in magnesium die casting

· SF6 used in electrical equipment (gas insulated switchgear and circuit breakers)

· SF6 used in “semi-prompt applications” (running shoes, windows)

· HFCs, PFCs and SF6 used in semiconductor manufacturing

· HFCs and PFCs used as refrigerants in refrigeration and air conditioning equipment

· HFCs used as propellants in aerosols and one-component polyurethane foam

· HFCs used as blowing agents in manufacturing various kinds of polyurethane, extruded polystyrene and other foam products

· HFCs used as extinguishing agents in fixed fire fighting systems.

There has been no indication so far of HFC use as a solvent in Finland.

In the inventory the “semi-prompt” applications of SF6 consist of SF6 emitted from shoes. The contribution of other “semi-prompt” applications to Finnish emissions of SF6 was considered negligible and these sources were not included in the inventory.

Emissions from refrigeration and air conditioning are reported as a single figure for all of the refrigeration and air conditioning sub-categories (domestic, commercial, industrial, mobile, etc.). This follows from a project finished in 2002 that looked for ways of reducing the companies’ reporting burden. Based on this project’s results, it is clear that the companies do not have statistics available for the disaggregated reporting, or, that such reporting would entail an excessive reporting burden. It was also clear that a simplified survey form yielded better response activity.

The sub-category of emissions from aerosols also includes one-component polyurethane foam cans (OCF), a very aerosol-like product. These products have been treated as aerosols in the Finnish inventory. This practice predates the Good Practice Guidance. In the Good Practice Guidance, OCF is discussed together with other foam types, and the methodology is slightly different from that applied to aerosols. It has been decided not to change the practice of including OCF in the aerosols sub-source category, because this would require recalculation of both the aerosol and foam time series, and because recalculation would lead to insignificant differences in the total Finnish emissions of F-gases.

In reporting the results, HFC-23 from refrigeration and air conditioning, HFCs used as extinguishing agents, SF6 in shoes, SF6 in magnesium die-casting and HFCs, PFCs and SF6 used in semiconductor manufacturing have been aggregated into one source category. This is to protect the sources of the data (see Section 1.6 on confidentiality).

1.23.2 Methodological issues

Summary of the methods used in preparing the F-gases inventory is presented in Table 4. Please note that detailed descriptions of the methodologies for each source category are described in a separate document (Oinonen 2003). The document describes among other things how the data for calculations were gathered and how the uncertainties were quantified.

TABLE 4. Summary of methods used in the F-gases inventory.

	Source 

category
	Methods used
	Reference
	Notes

	Magnesium 

die-casting
	Direct reporting method, Tier 1a
	Palmer 2000, p. 3.48; Anon. 1997, p. 2.47
	Tier 1b is not applicable to this category because all SF6 used is imported in bulk. Emissions from this source are not reported separately due to confidentiality.

	Electrical 

equipment
	Tier 3c (country-level mass-balance), Tier 1b
	Olivier & Bakker 2000, p. 3.56; Anon. 1997, p. 2.48 and section 3.1 of Oinonen (2003)
	Tier 1a estimates can not be calculated for this source because of lack of historical data. Tier 1b estimates have been calculated, however, based on survey and emissions data, cf. section 3.1 of Oinonen (2003).

	Running shoes
	Method for adiabatic property applications, Tier 1b
	Olivier & Bakker, p. 3.65; Anon. 1997, p. 2.48
	Tier 1a is not applicable to this category because all SF6 used is imported not in bulk, but in products (i.e. shoes). Emissions from this source are not reported separately due to confidentiality.

	Semiconductor manufacturing
	Tier 1, Tier 1a
	Bartos & Burton 2000, p. 3.72; Anon. 1997, p. 2.47
	Tier 1b is not applicable to this category because all gases used are imported in bulk.

	Refrigeration and air conditioning
	Top-down Tier 2, Tier 1a, Tier 1b
	Forte et al. 2000, pp. 3.100–3.106; Anon. 1997, p. 2.47–2.50
	Tier 2 top-down method is used for all sources in this category, both stationary and mobile. Data is not collected for separate sub-categories because such statistics are either not available or the preparation of such statistics would entail a very high reporting burden on companies. HFC-23 emissions from this source are not reported separately due to confidentiality.

	Aerosols and one component foam
	Tier 2, Tier 1a, Tier 1b
	Forte et al. 2000, p. 3.85; Anon. 1997, p. 2.47–2.50
	One component foam cans are treated as aerosols in this inventory, cf. section 2.3.6 of Oinonen (2003). MDIs are not reported separately from other aerosols due to confidentiality.

	Foam blowing
	Tier 2, Tier 1a, Tier 1b
	Forte et al. 2000, p. 3.93 and section 2.3.7 of this report; Anon. 1997, p. 2.47–2.50
	Revised 1996 IPCC Guidelines and the Good Practice Guidance give little advice on how to model the effect of leakage from products and the annually installed new foam products on HFCs banked in foams. See section 2.3.7 of Oinonen (2003) on how these effects were modelled.

	Fixed fire fighting systems
	Tier 2, Tier 1a, Tier 1b
	Forte et al. 2000, p. 3.115; Anon. 1997, p. 2.47–2.50
	Emissions from this source are not reported separately due to confidentiality.


1.23.3 Uncertainty and time series’ consistency

Both the inventory year and the trend uncertainties have been quantified for sub-source categories shown in Table 4, and also for overall F-gases emissions. The setting of priorities for future improvements based on the uncertainty analysis, as well as detailed discussion on major sources of uncertainties for F-gases, are described in Oinonen (2003).

1.23.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development and will be implied in the inventory of the year 2002 emissions. 

At present, no verification has been carried out for the specific source-sector emissions.
1.23.5 Source-specific recalculations including changes made in response to the review process

Recalculations have been made due to addition of a new source, and also due to changes in the methodology. Corrections were also made as a response to the in-country review (see CRF table 8.C.b1).

Following recalculation, emissions of HFCs and PFCs generally decreased whereas SF6 emissions increased. Total F-gases estimates for 1990–2000 increased by 30% on average. In absolute terms the change ranged from 5 to 60 Gg CO2 equivalents. The differences between previous and latest estimates are depicted in Figure 10.A. Compared to the overall level of emissions, the maximum change following from recalculation was 0.07%

Recalculation affected estimates of annual emissions differently. The change was smaller in years 1998–2000, because the level of emissions during those years was considerably higher compared to the previous years. On the other hand, in 1995, the fairly large change in estimate combined with a low level of emissions, caused the estimate to double due to recalculation (Figure 10.B).
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The time series for electrical equipment was recalculated to ensure consistency following a change in methods.
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FIGURE 10. Differences between previous and latest submissions following from recalculation. Differences are shown for each inventory year both in absolute (A) and proportional (B) terms.

1.23.6 Source-specific planned improvements

The uncertainty analysis indicated that the major source of uncertainty in the F-gases inventory results from the under-coverage of the survey used to gather information from the companies in the refrigeration and air conditioning sector, and the required corrections in the input parameters because of this. The uncertainty is expected to become considerably smaller in the inventory for 2002 as a list of contact details for companies became available in mid-2002 following from adoption of new national legislation.

1.24 Other (CRF 2.G)

No emission sources are included in this sector.

SOLVENT AND OTHER PRODUCT USE (CRF 3)

1.25 Overview of the sector

The only direct greenhouse gas source identified in the solvent and other product use sector is the use of N2O in industrial, medical and other applications. In Finland, N2O is used in hospitals and by dentists to relieve pain and for detoxification.

The main sources of NMVOC emissions in Finland is paint application while printing industry and domestic solvent use also contribute to the emissions. Emissions from the solvent and other product use sector are shown in Figure 11.
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FIGURE 11. Emissions in the solvent and other product use sector 1990–2001.

1.26 Solvent and Other Product Use (CRF 3)

1.26.1 Source category description

In Finland N2O is used in medical applications, as well as in some other specific applications, e.g. in industry. All used N2O is imported.

Emission sources for the NMVOC compounds are paint application, degreasing and dry cleaning, chemical products, manufacture and processing: pharmaceutical industry, leather industry, plastic industry, textile industry, rubber conversion, manufacture of paints etc., and other solvent use: printing industry, preservation of wood, use of pesticides, glass and mineral wool enduction, domestic solvent use, vehicles dewaxing.

1.26.2 Methodological issues

The N2O emissions are calculated by Statistics Finland. Tier 2 calculation method is consistent with the IPCC Guidelines. For estimation of N2O emissions sales data is obtained from a few companies for the years 1990 and 1998. The emission estimation is based on assumption that all used N2O is emitted to atmosphere the same year it is used. From 1999 onwards the data is partly estimated due to non-response.

The NMVOC emissions for CRF tables 3.A, 3.B, 3.C and 3.D are calculated at the Finnish Environment Institute:

3.A
The emissions are based on emission calculation by the Association for Finnish Paint Industry and emissions data from the Regional Environment Centres’ VAHTI database.

3.B
The emission are based on import of pure solvents and products containing chlorinated organic solvents and amounts of the solvent waste processed in hazardous waste treatment plants. The emission factor is an expert estimation at the VTT Technical Research Centre of Finland.

3.C
The emissions are based on emission data in the Regional Environment Centres’ VAHTI database and on questionnaires to small and medium size companies in textile, plastic and leather industry. The emission factors are based on expert estimations in the industries and at the Finnish Environment Institute. 

3.D
The emissions are based on emission data in the Regional Environment Centres’ VAHTI database and activity data from the Finnish Environment Institute’s Chemicals Divisions database. The emission factors are country specific based on expert estimation at the Finnish Environment Institute’s Chemicals Division. Emissions from domestic solvent use are based on emission calculation by the Finnish Cosmetics, Toiletry and Detergents Association.

1.26.3 Uncertainty and time series’ consistency

The uncertainty of the N2O emissions in solvent and other product use was –34...+38% in 2001.

1.26.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. Quality systems are under development both at Statistics Finland and the Finnish Environment Institute and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.

1.26.5 Source-specific recalculations including changes made in response to the review process

No recalculations were made to the previous inventories.

1.26.6 Source-specific planned improvements

The quality of the activity data for N2O emissions inventory will be improved.

AGRICULTURE (CRF 4)

1.27 Overview of the sector

Finland reports agricultural emissions from the following sources: CH4 emissions from enteric fermentation in domestic livestock, N2O emissions from manure management, direct N2O emissions from agricultural soils, indirect N2O emissions from nitrogen used in agriculture and CH4 emissions from manure management. CO2 emissions from agricultural soils are also reported under agricultural emissions (Pipatti 2001).

Agricultural key sources in 2001 identified by the IPCC Tier 2 method were CH4 emissions from enteric fermentation, N2O emissions from agricultural soils and N2O emission from manure management (Monni & Syri 2003). In the year 1999 inventory analysis, also CO2 emissions from agricultural soils was identified as a key source (Aaltonen et. al. 2001) (this category was not handled in 2001 key source analysis).

Previous inventories in the agricultural sector have been made at the VTT Technical Research Centre of Finland (Pipatti 2001) with the assistance of the MTT Agrifood Research Finland (Kulmala & Esala 2000). From the year 2001 the inventory was made completely at the MTT Agrifood Research Finland and a systematic calculation system for the whole sector is currently under further development. Closer studies in some areas will be launched. Main focuses are the improved collecting of activity data, development of emission factors based on national data and enhancement of QA/QC measures.

Finnish agricultural greenhouse gas emissions in 2001 were 7.45 Tg CO2 equivalents in total. The summary of agricultural emissions by source and gas is illustrated in Table 5 and Figure 12. The main agricultural sources of greenhouse gases in 2001 were agricultural soils emitting 3.34 Tg CO2 equivalents nitrous oxide and 1.95 Tg CO2 equivalents carbon dioxide in total.

TABLE 5. Finnish agricultural greenhouse gas emissions by source and gas in 1990-2001.

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CH4




Tg CO2 equivalents

	Enteric 

fermentation
	1.87
	1.79
	1.74
	1.74
	1.73
	1.63
	1.64
	1.66
	1.62
	1.59
	1.58
	1.56

	Manure 

management
	0.20
	0.19
	0.18
	0.18
	0.19
	0.22
	0.22
	0.22
	0.22
	0.21
	0.21
	0.20

	N2O

	Agricultural 

soils
	4.27
	3.98
	3.64
	3.69
	3.68
	3.75
	3.61
	3.52
	3.44
	3.33
	3.38
	3.34

	Manure 

management
	0.55
	0.53
	0.52
	0.52
	0.52
	0.47
	0.46
	0.46
	0.44
	0.42
	0.41
	0.40

	CO2

	Organic soils
	1.62
	1.60
	1.58
	1.55
	1.53
	1.38
	1.36
	1.34
	1.31
	1.29
	1.27
	1.25

	Mineral soils
	0.97
	0.78
	0.41
	0.22
	0.09
	–0.03
	0.05
	0.25
	0.27
	0.29
	0.34
	0.31

	Liming
	0.62
	0.43
	0.33
	0.45
	0.44
	0.37
	0.41
	0.47
	0.44
	0.43
	0.42
	0.39

	Total
	10.10
	9.29
	8.39
	8.36
	8.18
	7.79
	7.75
	7.92
	7.74
	7.56
	7.61
	7.45
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FIGURE 12. Finnish greenhouse gas emissions in agriculture in 1990–2001 by main source category and gas.

Greenhouse gas emissions from agriculture have declined over the period of 1990–2001. One reason for this is Finland’s membership in the EU that resulted in changes in the economic structure followed by an increase in the average farm size and a decrease in the number of small farms (Pipatti 2001). Those changes caused also a decrease in the livestock numbers except for the number of horses that has increased in the recent years. The reduced use of nitrogen fertilisers and improved manure management resulting from the measures taken by the farmers as a part of an agro-environmental program aiming to minimise nutrient loading to water courses has also decreased the emissions.

1.28 Enteric Fermentation (CRF 4.A)

1.28.1 Source category description

The emission sources cover domestic livestock. Finland reports emissions from cattle (including dairy cows, mother cows, heifers, bulls and calves), swine, horses, goats, sheep and reindeer.

1.28.2 Methodological issues

Calculation of emissions is based on methods described in the Revised 1996 IPCC Guidelines (IPCC 1996a) and the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC 2000). CH4 emissions from enteric fermentation of cattle have been estimated using the Tier 2 methodology. The average daily feed intake has been calculated from data on animal weight, daily weight gain etc. as in previous inventories. These input data have been obtained from agricultural experts. The method and the activity data acquisition are described in more detail in the references (Pipatti 2001; Pipatti et al. 2000; Pipatti 1997; Pipatti et al. 1996; Savolainen et al. 1996). The method is consistent with the IPCC Guidelines. For the other animal types the Tier 1 method and the default values given in the IPCC Guidelines have been used. CH4 emissions from enteric fermentation of reindeer have been calculated on basis of Finnish literature (Nieminen et al. 1998).

Activity data have been collected from annual agricultural statistics (animal numbers, milk production for dairy cows) and surveys (monthly and annual publications by the Information Centre of the Ministry of Agriculture and Forestry). Some information has been received from the “Matilda” database of the Ministry of Agriculture and Forestry, and agricultural experts. Summary of the emission factors used in the 2001 inventory is presented in Table 6.

TABLE 6. Methods and emission factors used in calculating methane emissions from enteric fermentation.

	Animal category


	Method
	Type of EF
	EF (kg CH4/animal/year)

	Dairy cows
	IPCC Tier 2
	National
	114.00

	Mother cows
	IPCC Tier 2
	National
	66.05

	Bulls
	IPCC Tier 2
	National
	60.15

	Heifers
	IPCC Tier 2
	National
	61.24

	Calves
	IPCC Tier 2
	National
	25.08

	Swine
	IPCC Tier 1
	IPCC default
	1.50

	Sheep
	IPCC Tier 1
	IPCC default
	8.00

	Goats
	IPCC Tier 1
	IPCC default
	5.00

	Horses
	IPCC Tier 1
	IPCC default
	18.00

	Reindeer
	IPCC Tier 1
	National
	8.85


1.28.3 Uncertainty and time series’ consistency

The uncertainty in enteric fermentation of domestic animals was (30% in the year 2001. The uncertainty estimates of activity data are based on national information, and the uncertainties of emission factors are mainly the IPCC default uncertainties. The total uncertainty in the agriculture sector was –37...+47%.

Part of the input data is not found in the agricultural statistics or surveys and is therefore based on expert knowledge. As the sources of data do not vary between years the time series can be considered consistent. Numerical estimates of uncertainty for all emission sources will be presented in Monni & Syri (2003).

The emission factor used for reindeer is national and was calculated on basis of literature and comments of an expert of reindeer nutrition (Nieminen et.al. 1998; M. Nieminen, pers. comm.). The value is very preliminary and needs to be studied further. There has been discussion with Sweden and Norway concerning the reindeer emission factor, and co-operation in developing a common emission factor in the future is recommended by all parties.

1.28.4 Source-specific QA/QC and verification

Calculation of greenhouse gas emissions in the agricultural sector is currently carried out at the MTT Agrifood Research Finland. The QA/QC in the agricultural sector is still under development but some measures have been taken. Collecting of the activity data and documentation of the method have been improved. Some activity data has been compared to previously reported and a few corrections have been made. The importance of careful documentation of all the activity data sources, calculation methods and changes compared to the previous inventory has been noticed and will be further developed in the future.

1.28.5 Source-specific recalculations including changes made in response to the review process

The emissions from enteric fermentation have been calculated using the same methodology as in the 2000 inventory. Recalculation has been made because the emissions from reindeer have been added to the whole time series.

1.28.6 Source-specific planned improvements

The time series concerning the activity data has been improved but some of the values may still need fine-tuning and improvement. An idea of changing the method so that it would be based on the feed consumption of cattle instead of estimating this indirectly from the data on animal weight, daily weight gain etc. has been put forward by the VTT Technical Research Centre of Finland and will be further examined at the MTT Agrifood Research Finland.

1.29 Manure Management (CRF 4.B)

1.29.1 Source category description

The emission sources cover management of manure from domestic livestock. Finland reports emissions from cattle (including dairy cows, mother cows, heifers, bulls and calves), swine, horses, goats, sheep and poultry. 

1.29.2 Methodological issues

Calculation of methane emissions is based on methods described in the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC 1996a) and the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (Penman et al. 2000). Tier 2 methodology for all animal categories has been used. Calculation of the emissions is based on annual agricultural statistics (animal numbers, milk production for dairy cows) and surveys (MKL 1993; Seppänen & Matinlassi 1998). Additional information has been received from agricultural experts. VS (volatile solid excretion) values for cattle have been calculated from feed intake values obtained from the calculations on emissions from enteric fermentation (Pipatti 2001). Other input data used are the IPCC default values. The method and activity data acquisition is described in more detail in the references (Pipatti 2001; Pipatti et al. 2000; Pipatti 1997; Pipatti et al. 1996; Pipatti 1994). No changes in the existing methods have been made in the 2001 inventory. The emission factors used in calculating the methane emissions from manure management are presented in Table 7.

TABLE 7. Emission factors used in calculating methane emissions from manure management.

	Animal category


	EF (kg CH4/head/year)
	Type of EF

	Dairy cows
	7.92
	National

	Mother cows
	1.41
	National

	Bulls
	4.37
	National

	Heifers
	3.07
	National

	Calves
	1.31
	National

	Swine
	3.37
	National

	Sheep
	0.19
	National

	Goats
	1.12
	National

	Horses
	1.42
	National

	Poultry
	0.09
	National


Calculation of nitrous oxide emissions from manure management is also based on the IPCC methods (IPCC 1996a; Penman et al. 2000) and is described in detail in Pipatti (2001). Annual average N excretion per head of animal is national data (Grönroos et al.1998) as well as the ratio of liquid/slurry to the total manure managed (Seppänen & Matinlassi 1998). IPCC default emission factors were used for each manure management system (Pipatti 2001).

1.29.3 Uncertainty and time series’ consistency

The magnitude of methane emissions from manure management depends on the climate, temperature, animal type and feeding as well as the type of the manure management system used. IPCC default and also some national parameters have been used in calculating the emissions. More research will be needed in the future in developing national parameters. As the sources of data do not vary between years the time series can be considered consistent.

The magnitude of nitrous oxide emissions from manure management depend on the amount of nitrogen excreted in manure per animal as well as the proportion of manure managed in each manure management system. The values are based on national surveys and need to be updated regularly. IPCC default emission factors are used at the moment but field measurements are needed to ensure their suitability to Finnish climate conditions. As the sources of data do not vary between years the time series can be considered consistent.

The uncertainty of CH4 emissions from manure management was estimated at around (17%, and in N2O emissions –82...+35%. The negatively skewed uncertainty distribution results from the assumption, that some of the calculation parameters used were too high.

1.29.4 Source-specific QA/QC and verification

Calculation of greenhouse gas emissions in the agricultural sector is currently carried out at the MTT Agrifood Research Finland. The QA/QC in the agricultural sector is still under development but some measures have been taken. Collecting of the activity data and documentation of the method have been improved. Some activity data has been compared to previously reported and a few corrections have been made. The importance of careful documentation of all the activity data sources, calculation methods and changes compared to previous inventory has been noticed and will be further developed in the future.
1.29.5 Source-specific recalculations including changes made in response to the review process

There is a little change in the time series of nitrous oxide emissions from manure management in 1999–2001 because of the correction in the proportion of dairy cow manure that is applied in pasture. The effect for the total emissions is negligible.

1.29.6 Source-specific planned improvements

Annual or periodic data collection on e.g. the manure management systems need to be developed. Some of the input parameters in the calculation may need fine-tuning.

1.30 Rice Cultivation (CRF 4.C)

Rice cultivation does not occur in Finland.

Agricultural Soils (CRF 4.D)

1.30.1 Source category description

Carbon dioxide emissions from organic soils and liming are included in the inventory together with estimates of the changes in carbon stocks in mineral soils due to land-use change. The emissions are reported in category 4.D as they are caused by agricultural activities. They are also very analogous to the N2O emissions from agricultural soils and they also share some activity data used in calculations (Pipatti 2001).

Direct N2O emissions from nitrogen in mineral N fertilisers, animal manure, biological nitrogen fixation, crop residues, cultivation of Histosols and sewage sludge are included in the inventory. Nitrous oxide emissions from sewage sludge are reported as “other source” in the CRF tables. The emissions from nitrogen excreted to pasture range and paddocks by animals are reported under “animal production” in CRF tables.

Indirect emissions from atmospheric deposition of NH4 and NOx as well as from leaching and run-off of the applied or deposited nitrogen are included in the inventory.

1.30.2 Methodological issues

Calculation of emissions is consistent with the IPCC Guidelines and is based on activity data obtained from the annual agricultural statistics, publications, databases and agricultural experts. Both the IPCC default and the national values for emission factors and other parameters have been used. Activity data sources are presented in Table 8. No changes in the methodology compared to the previous inventories have been made.

TABLE 8. Activity data sources for calculating nitrous oxide and carbon dioxide emissions from agricultural soils.

	Activity data


	Source of information

	Crop statistics
	The Information Centre of the Ministry of 

Agriculture and Forestry

	Data of sludge spreading
	VAHTI database (Regional Environment Centres)

	N excretion by animal types
	Rural Advisory Centres, e.g. Grönroos et al. 1998

	Data of animal waste management systems
	Rural Advisory Centres, MKL 1993; Seppänen & Matinlassi 1998

	Energy model for ammonia emission estimate
	VTT Technical Research Centre of Finland, Savolainen et al. 1996, and agricultural experts

	Amount of lime used in agriculture
	Finnish Liming Society


N2O emissions from soils

Nitrous oxide emissions from agricultural soils are calculated using the emission factors presented in Table 9. Direct emissions from sewage sludge are reported under Other source in the CRF tables and direct emissions from N-excretion on pasture range and paddock are reported under Animal production in the CRF tables. Other parameters used for calculating nitrous oxide emissions from agricultural soils are presented in Table 10.

TABLE 9. Emission sources and emission factors used for calculating nitrous oxide emissions from agricultural soils.

	Emission source


	Emission factor
	Reference

	Direct soil emissions
	
	

	Synthetic fertilisers
	0.0125 kg N2O-N/kg N
	Penman et al. 2000, p. 4.60, Table 4.17

	Animal wastes applied to soils
	0.0125 kg N2O-N/kg N 
	Penman et al. 2000, p. 4.60, Table 4.17 

	N-fixing crops
	0.0125 kg N2O-N/kg dry biomass
	Penman et al. 2000, p. 4.60, Table 4.17

	Crop residue
	N2O-N/kg dry biomass
	Penman et al. 2000, p. 4.60, Table 4.17

	Cultivation of Histosols
	8 kg N2O-N/ha/a
	Penman et al. 2000, p. 4.60, Table 4.17, Klemedtsson et al. 1999

	Indirect soil emissions
	
	

	Atmospheric deposition
	0.01 kg N2O-N/kg NH4-N & NOx-N deposited
	Penman et al. 2000, p. 4.73, table 4.18

	Nitrogen leaching and run-off
	0.025 kg N2O-N/kg N/a
	Penman et al. 2000, p. 4.73, table 4.18

	Animal production
	
	

	N-excretion on pasture range and paddock
	0.020 kg N2O-N/kg N/a
	IPCC 1996a, p. 4.97

	Other sources
	
	

	Sludge spreading
	0.0125 kg N2O-N/kg N load
	IPCC 1996b, p. 4.37, EF1


TABLE 10. Other parameters used for calculating nitrous oxide emissions from agricultural soils.

	Parameter


	Abbreviation
	Value
	Reference

	Fraction of N input that is lost through leaching or runoff
	FracLEACH
	0.15
	Pipatti 2001; Pipatti et al. 2000; Rekolainen et al.1995

	Fraction of N input that volatilises as NH3 and NOx from synthetic fertilisers.
	FracGASF
	0.006
	Pipatti 2001; Keränen & Niskanen 1987

	Fraction of manure N input that volatilises as NH3 and NOx
	FracGASM
	0.31
	Energy model for ammonia emission estimate (VTT Technical Research Centre of Finland), Savolainen et al.1996


CO2 emissions from soils

Calculation of CO2 emissions from mineral soils is based on changes in the carbon stocks resulting from changes in land use in the period of 20 years. The area of agricultural soils is calculated from the annual agricultural statistics published by the Ministry of Agriculture and Forestry. Determination of the area of organic soils is based on analyses of soil testing results (Finnish Soil Analysis Service) made at the MTT Agrifood Research Finland. (Myllys 2002, pers. comm.). Organic soils have been divided into peat soils and other organic soils according to their content of soil organic matter. Emissions from peat soils and other organic soils have been calculated using both the IPCC default and national emission factors (Table 11). The emissions from liming have been calculated using the IPCC method and data from the Finnish Liming Association.

TABLE 11. Emission factors used for calculating CO2 emissions from organic soils.

	Emission source


	EF (Mg C/ha/a)
	Reference

	Peat soils

Soil organic matter content > 40% (w)
	
	

	Pasture 
	2
	National by Berglund 1989

	Upland crops
	4
	National by Nykänen et al. 1995

	Other organic soils

Soil organic matter content 20–40% (w)
	
	

	Pasture
	0.5
	National by Berglund 1989

	Upland crops
	1
	IPCC default, IPCC 1996b, p. 5.29


1.30.3 Uncertainty and time series’ consistency

The new uncertainty analysis (Monni & Syri 2003) does not include CO2 from agricultural soils. According to the earlier uncertainty analysis (Pipatti 2001), the uncertainty in N2O emissions from agricultural soils was –58...+73%. Uncertainties in the emission estimates from agricultural soils are high because the area of organic soils used in agriculture is not very well known in Finland. Also the area of mineral soils and the emission factors for organic soils need to be updated.

FracLEACH for which the use of the default was estimated to lead to an overestimation of the emissions by a factor of 2; support for the value used can be found e.g. in Rekolainen et al. (1995). 

1.30.4 Source-specific QA/QC and verification

Calculation of greenhouse gas emissions in the agricultural sector is currently carried out at the MTT Agrifood Research Finland. The QA/QC in the agricultural sector is still under development but some measures have been taken. Collecting of the activity data and documentation of the method have been improved. Some activity data have been compared to previously reported and a few corrections have been made. The importance of careful documentation of all the activity data sources, calculation methods and changes compared to previous inventory has been noticed and will be further developed in the future.
1.30.5 Source-specific recalculations including changes made in response to the review process

There has been a little change in the time series because of recalculation. Some corrections in the carbon stocks in mineral soils have been done based on new calculations. The nitrogen fraction of wheat residue has been corrected to correspond to the IPCC Good Practice Guidance for the whole time series. Also, the amount of sludge spread has been revised in 1998 and 1999. Carbon dioxide emissions from liming have been revised for the whole time series based on the new calculations.

1.30.6 Source-specific planned improvements

The suitability of the IPCC default emission factors for the Finnish conditions is questioned as the climatic conditions and agricultural practices differ very much from those from which the default values have been derived. Country specific emission factors are used in the estimates to a certain extent but more research is still needed in the future. Further development of national emission factors will continue at the MTT Agrifood Research Finland. A project is planned which will give new information about changes in the soil carbon stocks in Finland. The project will also yield new information about the area of organic soils in Finland.

The current guidelines are not considered logically or scientifically correct in all aspects considering the estimation of N2O emissions. Also the development of the IPCC method in determining land use classifications for organic soils needs further examination.

Crop residue nitrogen of certain vegetable and fruit crops will be included into the calculations in the future.

1.31 Burning of Savannas (CRF 4.E)

Burning of savannas does not occur in Finland.

1.32 Field Burning of Agricultural Residues (CRF 4.F)

Field burning of agricultural residues is taking place in Finland only occasionally on small scale and the emissions from this source are estimated to be negligible.

LAND-USE CHANGE AND FORESTRY (CRF 5)

1.33 Overview of the sector

The CO2 balance of the trees from 1990 to 2001 is presented in Table 12 and Figure 13. The annual increment of trees has increased almost steadily wherefore the CO2 uptake has also increased. The total drain of trees is very much affected by commercial fellings and the global market situation. The demand of timber products was low in the beginning of 1990’s wherefore fellings were also at low level and the CO2 sink of trees high. The fellings in the end of 1990’s were exceptionally high. The total drain of the years 1994 and 1995 are nearer to a long-term average. Strong fluctuation in the CO2 sink in the 1990’s is very much affected by these facts.

TABLE 12. Carbon dioxide uptake and release of trees 1990–2001.

	Year
	Tg CO2

	
	Uptake


	Release
	Balance

	1990
	95.9
	72.1
	23.8

	1991
	96.8
	58.6
	38.2

	1992
	98.6
	66.7
	31.9

	1993
	99.5
	70.4
	29.1

	1994
	97.8
	80.6
	17.3

	1995
	97.8
	83.1
	14.7

	1996
	98.0
	77.0
	21.0

	1997
	98.6
	85.9
	12.6

	1998
	100.1
	90.4
	9.7

	1999
	101.3
	90.4
	10.8

	2000
	103.1
	91.1
	12.0

	2001
	105.1
	88.2
	16.9
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FIGURE 13. Carbon dioxide uptake and release of trees in Finland 1990–2001.

1.34 Changes in Forest and Other Woody Biomass Stocks (CRF 5.A)

1.34.1 Source category description

Emissions are supposed to be caused by tree fellings and unrecovered natural losses, uptakes are caused by tree growth.

1.34.2 Methodological issues

The invention of the land use change and forestry sector is carried out by the Finnish Forest Research Institute (Metla). A national method is applied. It gives more accurate figures than the IPCC methodology.

Cutting statistics are collected by the Finnish Forest Research Institute, volume increment statistics are based on the Finnish National Forest Inventory (the Finnish Forest Research Institute).

The total annual drain estimates of forests are based on the statistics of cutting removals reported by the forest industry companies and collected by the Finnish Forest Research Institute, the estimates of household use of timber is based on enquires, the estimate of cutting waste is based on an extensive field study by the Finnish Forest Research Institute. The volume of natural losses is estimated in a study by the Finnish National Forest Inventory (Finnish Statistical Yearbook of Forestry 1999, Finnish Forest Research Institute).

The volume increment of the growing stock of trees is estimated using field measurements on sample plots of the Finnish National Forest Inventory (FNFI). The increment figures concern increment of the tree stem volume. An average increment of five years preceding the measurement time is applied. The FNFI progresses by regions and thus the data for the whole country comes from different years for different parts of the country (Tomppo 1999 and 2000b; Tomppo et al. 1997 and 1998). Conversion factors are applied for converting the tree stem volume for the whole tree biomass and carbon content (Karjalainen & Kellomäki 1996).

1.34.3 Uncertainty and time series’ consistency

Total drain figures (corresponding emissions of CO2) are estimated annually and are considered to be very accurate. Total increment figures (corresponding uptake of CO2) are updated annually but the figures for different parts of the country come from different years. The averages of increments of five years preceding the measurement year are applied. This is a commonly used practice in forest inventories. The reliability figures can be assessed by means of statistical methods (Tomppo 1999 and 2000a).

1.34.4 Source-specific QA/QC and verification

New biomass allocation models with reliability estimates are under development and will be in use in 2006. The reliability figures both for sinks and sources of growing stock of trees will be developed and presented using that information.
1.34.5 Source-specific recalculations including changes made in response to the review process

The figures are updated annually.

Source-specific planned improvements

Either the IPCC practice of the use of annual figures must be changed or a method to produce annual increment figures must be developed. This is very much a question of measurement costs. One should also note that the real annual variation of the increment of trees is of a magnitude plus minus 20%. It is caused by climatic variation and biological cycles of trees. The use of five years instead of one reduces this variation which is not essential for the carbon balance budgeting. The new carbon allocation models with error estimates are under development and will be ready by 2005.

1.35 Forest and Grassland Conversion (CRF 5.B)

1.35.1 Source category description

Emission sources for the category cover deforestation, afforestation and reforestation. The country specific calculation method is consistent with the IPCC Guidelines.

1.35.2 Methodological issues

Activity data figures for calculation of the emissions are indirectly included in the forest tree biomass change figures given by the Finnish Forest Research Institute1 and the Finnish National Forest Inventory (the Finnish Forest Research Institute). The calculation method and applied emission factors are as in Changes in Forest and Other Woody Biomass Stocks.

1.35.3 Uncertainty and time series’ consistency

The error estimates for the increment of the tree stem volume are available. The error estimates for the total tree biomass, biomass of increment and biomass of drain are under development. The consistency over time is good due to the fact that the same method has been used.

1.35.4 Source-specific QA/QC and verification

See Section 7.2.4.
1.35.5 Source-specific recalculations including changes made in response to the review process

No recalculations are needed.

1.35.6 Source-specific planned improvements

New carbon allocation models of trees with error estimates are under development. The inventory cycle is also under consideration.

Abandonment of Managed Lands (CRF 5.C)

1.35.7 Source category description

Emission sources cover afforestation and reforestation.

1.35.8 Methodological issues

The activity data are indirectly included in the forest tree biomass change figures given by the Finnish Forest Research Institute1 and the Finnish National Forest Inventory (the Finnish Forest Research Institute). For the calculation method and emission factors, see Changes in Forest and Other Woody Biomass Stocks. The country specific method is consistent with the IPCC Guidelines.

1.35.9 Uncertainty and time series’ consistency

See Section 7.3.3.

1.35.10 Source-specific QA/QC and verification

See Section 7.2.4.
1.35.11 Source-specific recalculations including changes made in response to the review process

See Section 7.3.4.

1.35.12 Source-specific planned improvements

See Section 7.3.5.

1.36 CO2 Emissions and Removals from Soil (CRF 5.D)

1.36.1 Source category description

Emission sources in this category include forest soil; for agricultural soils, see Section 6.5.

Emissions or removals from forest soils are not reported at the moment. The changes in the carbon content of the forest soil are slow. Many factors, both human induced and not human induced, affect the changes. Several studies have been reviewed but a unique method covering both mineral soils and peatland soils does not exist.

1.36.2 Methodological issues

A method to estimate changes in the carbon content of forest soil is under development at the Finnish Forest Research Institute. The method is ready and the estimates are available by the end of year 2005.

1.36.3 Uncertainty and time series’ consistency

Annual changes in the carbon content of forest soil are very small and their estimates may be unreliable. The estimates of the annual changes are not necessarily due to the slow processes, either. 

1.36.4 Source-specific QA/QC and verification

See Section 7.2.4.
1.36.5 Source-specific recalculations including changes made in response to the review process

No recalculations are carried out.

1.36.6 Source-specific planned improvements

See Section 7.5.1.

1.37 Other (CRF 5.E)

There are no emission sources to be included in this category.

WASTE (CRF 6)

1.38 Overview of the sector

Solid waste disposal on land (landfills and dumps) causes relatively large CH4 emissions in Finland while emissions from wastewater treatment are smaller. CH4 emissions from landfills are the most important greenhouse gas emissions in the waste sector. During the 1990’s these emissions have decreased by more than 20%. The decrease has been mainly due to the preparation and implementation of the new waste law in Finland in 1994. At the beginning of the 1990’s, around 80% of the generated municipal waste was taken to solid waste disposal sites (landfills). After the implementation of the new waste law, minimisation of waste generation, recycling and reuse of waste material and alternative treatment methods to landfills have been endorsed. Similar developments have occurred in the treatment of industrial waste, and municipal and industrial sludges. CH4 emissions from solid waste disposal on land have been identified as a key source in Finland. Both solid waste disposal on land and wastewater handling have been recalculated. Emission trends in the waste sector in CO2 equivalents are presented in Figure 14.
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FIGURE 14. Finnish emissions trends in the waste sector 1990–2001.

1.39 Solid Waste Disposal on Land (CRF 6.A)

1.39.1 Source category description

The emission sources include solid waste disposal sites including solid municipal, industrial, construction and demolition wastes and municipal (domestic) and industrial sludges.

1.39.2 Methodological issues

CH4 emissions from solid waste disposal on land have been calculated at the Finnish Environment Institute using the Tier 2 method given in the IPCC Good Practice Guidance and in the Revised (1996) Guidelines (first order decay method) and using national and IPCC emission factors.

Activity data for landfilled waste is obtained from the Finnish Environment Institute using both the VAHTI database information and information from the Register of Landfill Sites. Also data from publications of Statistics Finland and the Ministry of the Environment are used. Data on landfill gas recovery is obtained from the Finnish Biogas Plant Register.

The NMVOC emissions are based on expert estimation (Arnold et al. 1998).

Emission factors are either country specific or IPCC default values as follows:

D/CS
Methane correction factor (MCF) between 0.98 and 1

CS
Degradable organic carbon in municipal solid waste (DOC) 0.20 (based on waste composition in 1990)

CS
Expert knowledge. Fraction of DOC dissimilated, DOCf = 0.50 
(mean temperature in landfills 10–15ºC)

D
Fraction of methane in landfill gas, F = 0.5

CS
Expert knowledge: Oxidation factor (OX) 0.1

D/CS
k1 = 0.2 (Food waste in MSW and sludges)


k2 = 0.03 (wood waste in MSW and in construction and demolition waste, paper waste containing lignin in MSW)


k3 = 0.05 (industrial solid waste and other fractions of MSW than above)

Equation 5.1 in the Good Practice Guidance has been used so that the term MCF(t) has substituted for the term MCF(x) in the calculation of L0(x). It has been thought that the situation in year t defines the MCF to be used for the emissions caused by waste amounts landfilled in the previous years also. In Finland this is valid for closed landfills also (which have been unmanaged when used) because all the closed landfills have been covered at present.

Estimations of waste amounts before 1990 are presented in Tuhkanen (2002).

1.39.3 Uncertainty and time series’ consistency

The uncertainty in Solid Waste Disposal on Land is estimated by applying uncertainty distributions into the parameters of FOD (First Order Decay) model. Most of the uncertainty estimates are based on expert judgement, IPCC default values, and some also on measurement data. Total uncertainty was –29...+31%. The most important factors affecting the uncertainty are the fraction of methane in landfill gas and the fraction of degradable organic carbon dissimilated, as well as the fraction of organic carbon in waste.

The uncertainties in the estimates on CH4 emissions from waste are large. The data on composition and amount of waste landfilled is still often based on rough estimates and, when looking at the past composition and amount of waste landfilled, the lack of data is even greater. Statistics on both municipal and industrial waste management are currently improving, and future emissions will at least to some extent be based on more reliable data. The improved statistics are assumed to improve the estimation accuracy of the emissions for the years from 1997 onwards.

1.39.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development at the Finnish Environment Institute and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.

Source-specific recalculations including changes made in response to the review process

The whole time series has been recalculated. The calculation method has been changed from the mass balance method to the FOD method.

1.39.5 Source-specific planned improvements

The activity data before 1990 for waste as well as the waste composition data for MSW may be reviewed if better information is available.

1.40 Wastewater Handling (CRF 6.B)

1.40.1 Source category description

The emission sources cover municipal (domestic) and industrial wastewater handling plants and uncollected domestic waste waters for CH4 emissions.

N2O emissions are generated from nitrogen input of fish farming as well as domestic and industrial wastewaters into waterways.

NMVOC emissions from wastewater handling are included.

1.40.2 Methodological issues

A national methodology that corresponds to the methodology given in the Revised (1996) Guidelines is used in estimation of the CH4 emissions. The emissions from municipal wastewater treatment are based on the BOD7 load of the wastewaters. The emissions from industrial wastewater treatment are based on the COD load. These DC values of wastewaters with shared methane conversion factors have been used for both wastewater and sludge handling. The emission estimate is very uncertain as parameters are based on expert opinions.

The IPCC Guidelines have only two default values for the methane conversion completely aerobic or anaerobic. There are no plant specific measurements for the degradable organic component of the sludge in Finland. Especially for domestic wastewater there are good measurement results for DC of wastewaters in Finland. DC values of wastewaters with shared methane conversion factors have been used for both wastewater and sludge handling. The estimated methane conversion factors for collected wastewater handling systems (industrial and domestic) are low in Finland because the handling systems included in the inventory are either aerobic or anaerobic with complete methane recovery. The emission factors mainly illustrate exceptional operation conditions. For uncollected domestic waste waters the Check method with the default parameters (IPCC Good Practice Guidance) is used.

Activity data is based on

· municipal (domestic) wastewaters and BOD (BOD7) value of the wastewater from the Finnish Environment Institute using both VAHTI database and the Water and Sewage Works Register and population (Check method);

· industrial wastewaters, COD value of the wastewater from the Finnish Environment Institute using both VAHTI database and the Register for industrial Water Pollution Control.

Estimates are based on expert knowledge.

Emission factors for municipal (domestic) wastewaters are IPCC default factors for maximum methane producing capacity Bo = 0.625 (= 2.5 · 0.25) kg CH4/kg BOD and country specific expert knowledge for the methane conversion factor MCF = 0.01. For the industrial wastewaters the emission factor is the IPCC default for maximum methane producing capacity Bo = 0.25 kg CH4/kg COD and country specific expert knowledge for the methane conversion factor MCF = 0.005.

In the Revised (1996) Guidelines a methodology to calculate the N2O emissions from sewage is given in the Agriculture sector. The methodology is very rough and the N input into waterways is based on population data. In Finland, the N input from fish farming and from municipal and industrial wastewaters into the waterways is collected into the VAHTI database.

The NMVOC emissions are based on expert estimation (Arnold et al.1998).

1.40.3 Uncertainty and time series’ consistency

The uncertainty in wastewater sector was very high, namely –55...+118%. The total uncertainty was dominated by the uncertainty in the N2O emission factor.

1.40.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development at the Finnish Environment Institute and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.

1.40.5 Source-specific recalculations including changes made in response to the review process

There were no recalculations to the previous years.

1.40.6 Source-specific planned improvements

Wastewater treatment causes also N2O emissions, although their importance is minor. In emission inventories the emissions have been estimated to be negligible. This assumption should be confirmed and the international development of the estimation methods for these emissions should be followed.

1.41 Waste Incineration (CRF 6.C)

Emissions of greenhouse gases CO2, N2O and CH4 from Waste Incineration are reported in the energy sector.

1.42 Other (CRF 6.D)

There are no emission sources to be included in this category.

other (CRF 7)

1.43 Overview of the sector

The sector includes emissions from feedstock and non-energy use of fuels.

1.44 Feedstock and Non-energy Use of Fuels (CRF 7)

1.44.1 Source category description

This source covers the CO2 emissions from non-energy use of oil products and natural gas. At the moment there is not enough data available to identify the processes and actual source categories.

1.44.2 Methodological issues

The calculation method is the IPCC default method. The emissions are estimated at Statistics Finland based on activity data from the energy statistics and IPCC default emission factors. The emissions are calculated assuming that all non-stored carbon is combusted. This assumption may require more studies.

1.44.3 Uncertainty and time series’ consistency

The uncertainty in non-energy use of fuels was estimated at (50% in 2001 based on expert knowledge on activity data and emission factor uncertainties.

1.44.4 Source-specific QA/QC and verification

Normal statistical quality checkings related to assessment of magnitude and trends have been carried out. The quality system is under development at Statistics Finland and will be implied in the inventory of the year 2002 emissions.

At present, no verification has been carried out for the specific source-sector emissions.
1.44.5 Source-specific recalculations including changes made in response to the review process

No recalculation has been carried out.

1.44.6 Source-specific planned improvements

The fractions of carbon stored (and carbon released) need to be checked. There is a possibility of double counting in the present inventory. The whole category will be checked and moved to the Industrial Processes in the future inventories.

RECALCULATIONS AND IMPROVEMENTS

1.45 Explanations and justifications for recalculations

CRF 2.F

Recalculations have been made due to addition of a new source, and also due to changes in the methodology. Corrections were also made as a response to the in-country review (see CRF table 8.C.b1).

CRF 4
Data checking as a part of QA/QC measures resulted in few corrections in activity data and changes in nitrous oxide and carbon dioxide emissions. The new emission source, methane emissions from enteric fermentation of reindeer, was also added.

CRF 6.A

The whole time series has been recalculated. The calculation method has been changed from the mass balance method to the FOD method.

1.46 Implications for emission levels

CRF 2.F
Following recalculation, emissions of HFCs and PFCs generally decreased whereas SF6 emissions increased. Total F-gases estimates for 1990–2000 increased by 30% on average. In absolute terms the change ranged from 5 to 60 Gg CO2 equivalents. Compared to the overall level of emissions, the maximum change following from recalculation was 0.07%.

CRF 4
Methane emissions from the enteric fermentation of reindeer were included in the time series. The emissions represents approximately 2% of the total agricultural emissions as CO2 equivalents.

CRF 6.A
Emission level in the waste sector is now 50% higher due to recalculations in 2001.

1.47 Implications for emission trends, including time series consistency

CRF 2.F
Recalculation affected estimates of annual emissions differently. The change was smaller in years 1998–2000, because the level of emissions during those years was considerably higher compared to the previous years. On the other hand, in 1995, the fairly large change in estimate combined with a low level of emissions, caused the estimate to double due to recalculation.

The time series for electrical equipment was recalculated to ensure consistency following a change in methods.

CRF 6.A
Emission trend in the waste sector decreased only 20% (in the previous submission 50%) due to recalculations (FOD method).

Recalculations, including response to the review process, and planned improvements to the inventory

1.47.1 Recalculations

The following recalculations were made to the inventory of the year 2001 emissions:

CRF 2.F
The entire time series of emissions from 1990 to 2000 were recalculated for electrical equipment and semiconductor manufacturing. Also, a new source, SF6 emissions from shoes, was added (see CRF Table 8(b)).

CRF 4
CH4 emissions from enteric fermentation have been recalculated for the whole time series because a new source, the emissions from reindeer, was added. The time series of N2O emissions from manure management as well as agricultural soils have been recalculated because of the corrections made in the activity data. The time series of CO2 emissions was recalculated because of the correction made in the activity data.

CRF 5
The figures are updated annually.

CRF 6.A
The whole time series has been recalculated due to implementation of new method (FOD) and due to completing emissions from wastewater handling with uncollected wastewaters.

1.47.2 Improvements in response to the review process

CRF 1 and 2.A-G

The number of staff has been increased (from 1 to 2) as proposed in the IDR report. Energy balance sheets and emission factor tables have been included in this NIR. The method of compiling reference approach has been revised (secondary fuels in more disaggregated level, oxidation factors and stock changes checked).

Implementation of a new database system has been started and the work is still going on. Recalculations of the time series will be done with the new system.

National classification of fuels has been revised to allow comparison and linking of separate data sources and to reduce uncertainties in the emission factors.

The production processes of the national energy statistics and GHG inventory have been linked more closely. The energy consumption time series have been revised. New results will be included in the following inventories. Some studies on the non-energy use of fuels have been started.

There are some additional issues identified by the ERT which have not yet been started, but will be done in the future inventories.

1.47.3 Planned improvements

The structure and contents of this report on the Finnish greenhouse gas emission inventory will be further developed and completed to meet the new UNFCCC reporting guidelines accepted by the COP8 in New Delhi.

CRF 1.A
See Section 3.2.6.

CRF 1.B
Calculation of the emissions from 1.B.1 Fugitive emissions from solid fuels will be made for the whole period since 1990 when improved data on areas of peatland and the emission factors is available.


The results of the NMVOC calculation model of the Finnish Environment Institute have to be updated into the ILMARI model in the CRF category 1.B.2 Fugitive emission from oil and natural gas to years 1990–1999. Calculation of the fugitive emissions from distribution of oil and natural gas (which were estimated to be negligible) will be carried out according to the IPCC default methodology in the following inventories.

CRF 2.A
CO2 emissions from the use of mineral products need to be estimated.

CRF 2.F
In the 2001 inventory, uncertainties in the F-gases estimates were quantified for the first time. Most of the uncertainty originates from the non-coverage of the survey used to gather data from companies handling refrigerants. The uncertainty is expected to become considerably smaller in the inventory for 2002 as a list of contact details for all companies became available in mid-2002 through national regulation. This list has already been used in gathering data for 2002.

CRF 3
The quality of the activity data for N2O emissions inventory will be improved.

CRF 4.A
The time series concerning the activity data has been improved but some of the values may still need fine-tuning and improvement. An idea of changing the method so that it would be based on the feed consumption of cattle instead of estimating this indirectly from the data on animal weight, daily weight gain etc. has been put forward by the VTT Technical Research Centre of Finland and will be further examined at the MTT Agrifood Research Finland.

CRF 4.B
Annual or periodic data collection on e.g. the manure management systems need to be developed. Some of the input parameters in the calculation may need fine-tuning.

CRF 4.D
The suitability of the IPCC default emission factors for the Finnish conditions is questioned as the climatic conditions and agricultural practices differ very much from those from which the default values have been derived. Country specific emission factors are used in the estimates to a certain extent but more research is still needed in the future. Further development of national emission factors will continue at the MTT Agrifood Research Finland. A project is planned which will give new information about changes in the soil carbon stocks in Finland. The project will also yield new information about the area of organic soils in Finland.

The current guidelines are not considered logically or scientifically correct in all aspects considering the estimation of N2O emissions. Also the development of the IPCC method in determining land use classifications for organic soils needs further examination. Crop residue nitrogen of certain vegetable and fruit crops will be included into the calculations in the future.

CRF 5.A
Either the IPCC practice of the use of annual figures must be changed or a method to produce annual increment figures must be developed. This is very much a question of measurement costs. One should also note that the real annual variation of the increment of trees is of a magnitude ±20%. It is caused by climatic variation and biological cycles of trees. The use of five years instead of one reduces this variation which is not essential for the carbon balance budgeting. The new carbon allocation models with error estimates are under development and will be ready by 2005.

CRF 5.B
New carbon allocation models of trees with error estimates are under development. The inventory cycle is also under consideration.

CRF 5.C
No recalculations are needed.

CRF 6.A
The activity data before 1990 for waste as well as the waste composition data for MSW may be reviewed if better information is available.

CRF 6.B
Wastewater treatment causes also N2O emissions, although their importance is minor. In emission inventories the emissions have been estimated to be negligible. This assumption should be confirmed and the international development of the estimation methods for these emissions should be followed.

CRF 7
The fractions of carbon stored (and carbon released) need to be checked. There is a possibility of double counting in the present inventory. The whole category will be checked and moved to the Industrial Processes in the future inventories.
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	Annex 1. Energy balance sheets

Energy balance sheet 2001 (ktoe)



	
	Coal
	Crude oil & NGL
	Petroleum products
	Natural gas
	Nuclear energy
	Hydro & wind power
	Peat fuel
	Wood and recycled fuels
	Electricity
	District heat & heat pumps
	TOTAL

	Indigenous production
	–
	–
	–
	–
	5 694
	1 125
	1 436
	6 320
	–
	65
	14 641

	Imports
	4 130
	10 941
	3 987
	3 716
	–
	–
	–
	248
	1 012
	–
	24 035

	Exports
	‑1
	–
	‑4 913
	–
	–
	–
	‑18
	–
	‑156
	–
	‑5 088

	International marine bunkers
	–
	–
	‑572
	–
	–
	–
	–
	–
	–
	–
	‑572

	Stock changes
	‑34
	‑20
	‑15
	–
	–
	–
	587
	–
	–
	–
	519

	Total primary energy supply
	4 095
	10 921
	‑1 513
	3 716
	5 694
	1 125
	2 006
	6 568
	856
	65
	33 535

	
	
	
	
	
	
	
	
	
	
	
	

	Statistical difference
	–
	–
	-60
	‑7
	–
	–
	–
	–
	–
	–
	‑67

	
	
	
	
	
	
	
	
	
	
	
	

	Electricity generation
	‑1 500
	–
	‑53
	‑173
	‑5 694
	‑1 125
	‑657
	‑214
	3 914
	–
	‑5 502

	Combined district heat and power
	‑1 160
	–
	‑80
	‑1 489
	–
	–
	‑760
	‑341
	1 212
	2 043
	‑575

	Co-generation electricity in industry
	‑44
	–
	‑110
	‑210
	–
	–
	‑76
	‑911
	998
	–
	‑353

	District heat production
	‑70
	–
	‑222
	‑166
	–
	–
	‑74
	‑190
	–
	695
	‑27

	Oil refinery
	–
	‑10 921
	10 520
	–
	–
	–
	–
	–
	–
	–
	‑402

	Coal transformation
	‑558
	–
	–
	–
	–
	–
	–
	–
	–
	–
	‑558

	Transmission and distributions losses
	–
	–
	–
	–
	–
	–
	–
	–
	‑260
	‑230
	‑490

	
	
	
	
	
	
	
	
	
	
	
	

	TFC (total final energy)
	764
	–
	8 482
	1 672
	–
	–
	438
	4 912
	6 721
	2 573
	25 562

	Industry
	762
	–
	1 466
	1 550
	–
	–
	414
	3 754
	3 719
	250
	11 913

	Transport
	–
	–
	4 385
	22
	–
	–
	–
	–
	49
	–
	4 455

	Residential
	2
	–
	835
	23
	–
	–
	11
	991
	1 507
	1 446
	4 814

	Agriculture
	–
	–
	662
	14
	–
	–
	11
	108
	73
	10
	877

	Commerce and public services
	–
	–
	358
	31
	–
	–
	2
	60
	1 214
	869
	2 533

	Other consumption
	–
	–
	478
	–
	–
	–
	–
	–
	159
	–
	332

	Non‑energy use
	–
	–
	299
	33
	–
	–
	–
	–
	–
	–
	637


Energy balance sheet 2001 (TJ)

	
	Coal
	Crude oil & NGL
	Petroleum products
	Natural gas
	Nuclear energy
	Hydro & wind power
	Peat fuel
	Wood and recycled fuels
	Electricity
	District heat & heat pumps
	TOTAL

	Indigenous production
	–
	–
	–
	–
	238 407
	47 115
	60 120
	264 602
	–
	2 730
	612 975

	Imports
	172 922
	458 080
	166 935
	155 590
	–
	–
	–
	10 400
	42 368
	–
	1 006 296

	Exports
	‑45
	–
	‑205 714
	–
	–
	–
	‑738
	–
	‑6 516
	–
	‑213 013

	International marine bunkers
	–
	–
	‑23 943
	–
	–
	–
	–
	–
	–
	–
	‑23 943

	Stock changes
	‑1 418
	‑834
	‑622
	–
	–
	–
	24 590
	–
	–
	–
	21 716

	Total primary energy supply
	171 459
	457 247
	‑63 345
	155 590
	238 407
	47 115
	83 972
	275 002
	35 852
	2 730
	1 404 031

	
	
	
	
	
	
	
	
	
	
	
	

	Statistical difference
	–
	–
	‑2 512
	‑286
	–
	–
	–
	–
	–
	–
	‑2 799

	
	
	
	
	
	
	
	
	
	
	
	

	Electricity generation
	‑62 809
	–
	‑2 211
	‑7 255
	‑238 407
	‑47 115
	‑27 506
	‑8 954
	163 885
	–
	‑230 374

	Combined district heat and power
	‑48 561
	–
	‑3 332
	‑62 351
	–
	–
	‑31 823
	‑14 269
	50 738
	85 536
	‑24 061

	Cogeneration electricity in industry
	‑1 826
	–
	‑4 623
	‑8 786
	–
	–
	‑3 195
	‑38 150
	41 800
	–
	‑14 780

	District heat production
	‑2 934
	–
	‑9 288
	‑6 930
	–
	–
	‑3 108
	‑7 965
	–
	29 088
	‑1 136

	Oil refinery
	–
	‑457 247
	440 438
	–
	–
	–
	–
	–
	–
	–
	‑16 808

	Coal transformation
	‑23 351
	–
	–
	–
	–
	–
	–
	–
	–
	–
	‑23 351

	Transmission and distributions losses
	–
	–
	–
	–
	–
	–
	–
	–
	‑10 897
	‑9 612
	‑20 509

	
	
	
	
	
	
	
	
	
	
	
	

	TFC (total final energy)
	31 978
	–
	355 128
	69 982
	–
	–
	18 341
	205 664
	281 380
	107 742
	1 070 214

	Industry
	31 888
	–
	61 364
	64 906
	–
	–
	17 321
	157 164
	155 696
	10 450
	498 789

	Transport
	–
	–
	183 569
	900
	–
	–
	–
	–
	2 034
	–
	186 503

	Residential
	90
	–
	34 944
	942
	–
	–
	470
	41 500
	63 083
	60 522
	201 551

	Agriculture
	–
	–
	27 715
	576
	–
	–
	470
	4 500
	3 060
	406
	36 727

	Commerce and public services
	–
	–
	14 990
	1 290
	–
	–
	80
	2 500
	50 846
	36 364
	106 070

	Other consumption
	–
	–
	20 021
	–
	–
	–
	–
	–
	6 660
	–
	13 893

	Non‑energy use
	–
	–
	12 525
	1 368
	–
	–
	–
	–
	–
	–
	26 681


	Comparison to CRF categories:
Data from energy balance
	Coal
	Oil products
	Natural gas
	Peat
	Wood and

recycled

fuels
	TOTAL
	
	CRF 2001

sector totals

excl. biomass
	Difference

	
	
	
	
	
	
	excluding

biomass
	including

biomass
	
	

	
	
	
	
	
	
	
	
	
	

	Transformation (CRF 1.A.1)
	139 481
	36 263
	85 322
	65 632
	69 339
	326 697
	396 035
	330 732
	-1.2%

	Industry (CRF 1.A.2)
	31 888
	61 364
	64 906
	17 321
	157 164
	175 479
	332 642
	174 808
	0.4%

	Transport (CRF 1.A.3)
	–
	183 569
	900
	–
	–
	184 469
	184 469
	172 557
	6.9%

	Commerce and public services (CRF 1.A.4a)
	–
	14 990
	1 290
	80
	2 500
	16 360
	18 860
	18 502
	-11.6%

	Residential (CRF 1.A.4b)
	90
	34 944
	942
	470
	41 500
	36 446
	77 946
	36 220
	0.6%

	Agriculture (CRF 1.A.4c)
	–
	27 715
	576
	470
	4 500
	28 761
	33 261
	27 995
	2.7%

	Other (CRF 1.A.5)
	–
	20 021
	–
	–
	–
	20 021
	20 021
	19 752
	1.4%

	
	
	
	
	
	
	
	
	
	

	Totals by fuel
	171 459
	378 865
	153 936
	83 972
	275 002
	788 232
	1 063 234
	780 566
	1.0%

	Aviation bunkers correction
	
	‑14 890
	
	
	
	
	
	
	

	Totals 
	171 459
	363 975
	153 936
	83 972
	275 002
	773 342
	1 048 344
	
	

	
	
	
	
	
	
	
	
	
	

	
	Solid fuels
	Liquid fuels
	Gaseous fuels
	Other
	Biomass
	
	
	
	

	CRF totals by fuel
	167 656
	362 900
	156 664
	93 076
	255 535
	780 296
	1 035 831
	
	

	Difference
	2.3%
	0.3%
	‑1.7%
	‑9.8%
	7.6%
	‑0.9%
	1.2%
	
	


Energy balance sheet 2001 (Gg CO2)
	
	Coal
	Crude oil & NGL
	Petroleum products
	Natural gas
	Nuclear energy
	Hydro & wind power
	Peat fuel
	Wood and recycled fuels
	Electricity
	District heat & heat pumps
	TOTAL (fossil & peat)
	TOTAL

(incl. biomass)

	Indigenous production
	–
	–
	–
	–
	0
	0
	6 309
	28 710
	–
	0
	6 309
	35 019

	Imports
	16 031
	33 814
	12 134
	8 685
	–
	–
	–
	1 128
	0
	–
	70 664
	71 792

	Exports
	‑4
	–
	‑14 952
	–
	–
	–
	‑77
	–
	0
	–
	‑15 034
	‑15 034

	International marine bunkers
	–
	–
	‑1 740
	–
	–
	–
	–
	–
	–
	–
	‑1 740
	‑1 740

	Stock changes
	‑131
	‑62
	‑45
	–
	–
	–
	2 580
	–
	–
	–
	2 342
	2 342

	Total primary energy supply
	15 896
	33 752
	‑4 604
	8 685
	0
	0
	8 812
	29 839
	0
	0
	62 540
	92 379

	
	
	
	
	
	
	
	
	
	
	
	
	

	Statistical difference
	–
	–
	‑183
	‑16
	–
	–
	–
	–
	–
	–
	‑199
	‑199

	
	
	
	
	
	
	
	
	
	
	
	
	

	Electricity generation
	5 823
	–
	161
	405
	0
	0
	2 887
	972
	0
	–
	9 275
	10 247

	Combined district heat and power
	4 502
	–
	242
	3 480
	–
	–
	3 339
	1 548
	0
	0
	11 564
	13 112

	Co-generation electricity in industry
	169
	–
	336
	490
	–
	–
	335
	4 139
	0
	–
	1 331
	5 470

	District heat production
	272
	–
	675
	387
	–
	–
	326
	864
	–
	0
	1 660
	2 524

	Oil refinery
	–
	33 752
	‑32 014
	–
	–
	–
	–
	–
	–
	–
	1 738
	1 738

	Coal transformation
	2 165
	–
	–
	–
	–
	–
	–
	–
	–
	–
	2 165
	2 165

	Transmission and distributions losses
	–
	–
	–
	–
	–
	–
	–
	–
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	
	
	

	TFC (total final energy)
	2 965
	–
	24 902
	3 830
	–
	–
	1 925
	22 315
	0
	0
	33 622
	55 937

	Industry
	2 956
	–
	4 460
	3 623
	–
	–
	1 818
	17 053
	0
	0
	12 857
	29 910

	Transport
	–
	–
	13 343
	50
	–
	–
	–
	–
	–
	–
	13 393
	13 393

	Residential
	8
	–
	2 540
	53
	–
	–
	49
	4 503
	0
	0
	2 650
	7 153

	Agriculture
	–
	–
	2 014
	32
	–
	–
	49
	488
	0
	0
	2 096
	2 584

	Commerce and public services
	–
	–
	1 090
	72
	–
	–
	8
	271
	0
	0
	1 170
	1 441

	Other consumption
	–
	–
	1 455
	–
	–
	–
	–
	–
	0
	–
	1 455
	1 455

	Non‑energy use
	–
	–
	910
	76
	–
	–
	–
	–
	–
	–
	987
	987

	
	
	
	
	
	
	
	
	
	
	
	
	

	Total CO2 emissions
(excluding non‑energy use)
	15 896
	
	28 055
	8 593
	
	
	8 812
	29 839
	
	
	61 355
	91 194

	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2 emission factor g/MJ
	94.6
	74.6
	73.4
	56.1
	0.0
	0.0
	106.0
	109.6
	0.0
	0.0
	
	

	Oxidation factor
	0.98
	0.99
	0.99
	0.995
	0.00
	0.00
	0.99
	0.99
	0.00
	0.00
	
	


	Comparison to CRF categories:

Data from energy balance
	Coal
	Petroleum products
	Natural gas
	Peat fuel
	Wood and recycled fuels
	TOTAL

excluding

biomass
	including

biomass
	CRF 2001

sector totals

excl. biomass
	Difference

	Transformation (CRF 1.A.1)
	12 931
	3 152
	4 763
	6 887
	7 524
	27 733
	35 257
	26 762
	3.6%

	Industry (CRF 1.A.2)
	2 956
	4 460
	3 623
	1 818
	17 053
	12 857
	29 910
	13 855
	‑7.2%

	Transport (CRF 1.A.3)
	–
	13 343
	50
	–
	–
	13 393
	13 393
	12 569
	6.6%

	Commerce and public services (CRF 1.A.4a)
	–
	1 090
	72
	8
	271
	1 170
	1 441
	1 317
	‑11.2%

	Residential (CRF 1.A.4b)
	8
	2 540
	53
	49
	4 503
	2 650
	7 153
	2 658
	‑0.3%

	Agriculture (CRF 1.A.4c)
	–
	2 014
	32
	49
	488
	2 096
	2 584
	2 047
	2.4%

	Other (CRF 1.A.5)
	–
	1 455
	–
	–
	–
	1 455
	1 455
	1 284
	13.3%

	
	
	
	
	
	
	
	
	
	

	Totals by fuel
	15 896
	28 055
	8 593
	8 812
	29 839
	61 355
	91 194
	60 492
	1.4%

	Aviation bunkers correction
	
	‑1 054
	
	
	
	
	
	
	

	Totals 
	15 896
	27 001
	8 593
	8 812
	29 839
	60 301
	90 140
	
	

	
	
	
	
	
	
	
	
	
	

	CRF totals by fuel
	15 707
	26 530
	8 735
	9 520
	27 681
	60 492
	88 173
	
	

	Difference
	1.2%
	1.8%
	‑1.6%
	‑7.4%
	7.8%
	‑0.3%
	2.2%
	
	


Annex 2. Emission factors implied in the energy sector

A. Emission factors of stationary sources in the ILMARI calculation system

	Combustion technique code
	Main category / main fuel code
	CH4
kg/TJ
	N2O

kg/TJ

	8
	CFB
	10
	Coal fired boiler(> 80% coal)
	4–5
	70

	
	
	40
	Peat fired boiler (> 80% peat)
	2–7
	30

	
	
	84
	Multi-fuel/peat fired boiler (> 50% peat)
	5
	30

	
	
	50
	Wood/bark fired boiler (> 80% wood)
	30
	10

	
	
	85
	Multi-fuel/wood/bark fired boiler (> 50% wood)
	4–35
	10

	
	
	88
	Multi-fuel fired boiler
	30
	30

	7
	BFB
	10
	Coal fired boiler(> 80% coal)
	5
	70

	
	
	40
	Peat fired boiler (> 80% peat)
	2–7
	2

	
	
	84
	Multi-fuel/peat fired boiler (> 50% peat)
	2–5
	2

	
	
	50
	Wood/bark fired boiler (> 80% wood)
	30
	2

	
	
	85
	Multi-fuel/wood/bark fired boiler (> 50% wood)
	4–35
	2

	
	
	88
	Multi-fuel fired boiler
	15
	2

	14
	PFB
	81
	Multi-fuel/coal fired boiler (> 50% coal)
	4
	2

	3
	Stoker, grate
	10
	Coal fired boiler(> 80% coal)
	4–8
	4

	
	
	40
	Peat fired boiler (> 80% peat)
	2–7
	2

	
	
	84
	Multi-fuel/peat fired boiler (> 50% peat)
	2–15
	2

	
	
	50
	Wood/bark fired boiler (> 80% wood)
	30–50
	2

	
	
	85
	Multi-fuel/wood/bark fired boiler (> 50% wood)
	20–35
	2

	
	
	88
	Multi-fuel fired boiler
	10–35
	2

	1, 4, 5
	Burners
	10
	Coal fired boiler(> 80% coal)
	4
	2

	
	
	30
	Oil fired boiler(> 80% oil)
	8
	2

	
	
	40
	Peat fired boiler (> 80% peat)
	2–7
	2

	
	
	50
	Wood/bark fired boiler (> 80% wood)
	50
	2

	
	
	60
	Gas fired boiler (> 80% gas)
	3
	1

	
	
	70
	Soda recovery boiler (> 80% black liquor)
	1
	1

	
	
	81–88
	Multi-fuel fired boiler
	2–50
	1–2

	10
	Gas turbine
	121
	Gas turbine plant (oil)
	8
	1

	
	
	122
	Gas turbine plant (gas)
	3
	1

	10x12
	Gas turbine (Combined cycle)
	130
	Gas turbine /Combined cycle
	3
	1

	11
	Diesel engine
	141
	Diesel power plant (oil)
	2
	31

	11
	Diesel engine
	142
	Diesel power plant (gas)
	2
	31

	115
	Internal combustion engine (Otto)
	143
	Other combustion engine power plant
	2
	31

	
	Other combustion (not specified)
	90, 150 
	Not specified
	8–10
	2

	
	
	91
	Mesa kiln
	8
	2

	
	
	92
	Hospital waste incineration
	8–50
	2

	
	
	93
	Asphalt station
	8
	2

	
	
	94
	Coking plant
	0
	2

	
	
	95
	Drying oven
	8
	2

	
	
	96
	Blast furnace
	0
	2

	
	
	97
	Sinter plant
	4
	2

	
	
	98
	Rolling mill
	0
	2

	
	
	99
	Melting oven
	0
	2

	
	
	100
	Brick furnace
	8
	2

	
	
	101
	Cupola oven
	8–10
	2


B. Emission factors of small combustion in ILMARI calculation system

	Small combustion

boilers < 1 MW
	CH4

kg/TJ
	N2O

kg/TJ
	CO

kg/TJ
	NMVOC

kg/TJ

	Oil
	10
	2
	20
	5

	Coal
	300
	4
	200
	200

	Natural gas
	3
	1
	20
	5

	Peat
	300
	2
	200
	200

	Wood
	300
	2
	2 100
	600

	References:
	IPCC Table 1–7

Boström (1994)
	IPCC Table 1–8

Boström (1994)
	IPCC Table 1–10

Boström (1994)
	IPCC Table 1–11

Peat: the same EF as for coal


C. Emission factors of transport sectors and off-road machinery in ILMARI calculation system

	CRF
	Sector
	Fuel
	Detailed

calculation

model
	CH4
kg/TJ
	N2O

kg/TJ
	CO

kg/TJ
	NMVOC

kg/TJ

	CRF 1.A.3a
	Domestic aviation
	Aviation gasoline
	ILMI
	30.6
	3.0
	23 600
	275

	CRF 1.A.3a
	Domestic aviation
	Jet fuel
	ILMI
	2.7
	3.0
	112
	24

	CRF 1.A.3b
	Road transport
	Diesel oil
	LIISA
	3.7
	2.2
	247
	72

	CRF 1.A.3b
	Road transport
	Gasoline
	LIISA
	30.1
	11.1
	4 207
	447

	CRF 1.A.3b
	Road transport
	Natural gas
	LIISA
	610.0
	1.1
	730
	110

	CRF 1.A.3c
	Railways
	Gasoil (diesel)
	RAILI
	4.0
	30.0
	233
	94

	CRF 1.A.3d
	Domestic navigation / Passengers & cargo
	Gasoil (diesel)
	MEERI
	3.7
	30.0
	180
	58

	CRF 1.A.3d
	Domestic navigation / Passengers & cargo
	Residual fuel oil
	MEERI
	5.0
	2.0
	81
	37

	CRF 1.A.3d
	Domestic navigation / Leisure boats
	Gasoline
	MEERI
	199.0
	2.0
	11 368
	3 781

	CRF 1.A.3d
	Domestic navigation / Leisure boats
	Gasoil (diesel)
	MEERI
	8.2
	30.0
	377
	129

	CRF 1.A.4c
	Fishing vessels
	Gasoil (diesel)
	MEERI
	4.1
	30.0
	212
	64

	CRF 1.A.3d
	Domestic navigation/Other
	Gasoil (diesel)
	MEERI
	3.7
	30.0
	180
	58

	
	
	
	
	
	
	
	

	CRF IntBunk
	International aviation
	Jet fuel
	ILMARI
	2.7
	3.0
	112
	24

	CRF IntBunk
	International navigation
	Gasoil (diesel)
	ILMARI
	3.7
	30.0
	180
	58

	CRF IntBunk
	International navigation
	Residual fuel oil
	ILMARI
	5.0
	2.0
	81
	37

	
	
	
	
	
	
	
	

	CRF 1.A.4c
	Off-road machinery / Agriculture
	Gasoil (diesel)
	TYKO
	4.0
	31.8
	390
	153

	CRF 1.A.4c
	Off-road machinery / Agriculture
	Gasoline
	TYKO
	129.8
	1.6
	29 100
	1 520

	CRF 1.A.4c
	Off-road machinery / Forestry
	Gasoline
	TYKO
	139.0
	0.3
	27 482
	9 364

	CRF 1.A.4c
	Off-road machinery / Forestry
	Gasoil (diesel)
	TYKO
	4.3
	32.5
	379
	119

	CRF 1.A.2f
	Off-road machinery / Construction
	Gasoil (diesel)
	TYKO
	4.3
	31.7
	383
	153

	CRF 1.A.2f
	Off-road machinery / Construction
	Gasoline
	TYKO
	133.4
	1.7
	27 897
	1 438

	CRF 1.A.3e
	Off-road machinery / Other
	Gasoline
	TYKO
	95.0
	1.2
	18 712
	1 963

	CRF 1.A.3e
	Off-road machinery / Other
	LPG
	TYKO
	64.6
	3.2
	2 661
	99

	CRF 1.A.3e
	Off-road machinery / Other
	Gasoil (diesel)
	TYKO
	4.1
	31.5
	387
	149


D. CO2 emission factors

	
	g CO2/MJ
	kg C/GJ
	Ref.
	Oxidation factor
	NCV
	
	Notes

	Gasoline
	72.7
	19.8
	2
	1
	43.0
	GJ/t
	

	Diesel oil
	73.0
	19.9
	2
	1
	42.8
	GJ/t
	

	Light fuel oil (gasoil)
	74.1
	20.2
	1
	0.99
	42.4
	GJ/t
	

	Residual fuel oil
	77.4
	21.1
	1
	0.99
	40.7
	GJ/t
	40.5–41.1 GJ/t

	Jet fuel
	71.5
	19.5
	1
	0.99
	42.3
	GJ/t
	

	Kerosene
	71.5
	19.5
	?
	0.99
	43.4
	GJ/t
	

	Naphta
	72.7
	19.8
	1
	0.99
	44.3
	GJ/t
	

	LPG
	63.1
	17.2
	1
	0.99
	45.7
	GJ/t
	

	Waste oil
	77.4
	21.1
	4
	0.99
	40.9
	GJ/t
	

	Refinery gas
	65.0
	17.7
	7
	0.99
	47.5
	GJ/1 000 m3
	

	Refinery coke
	97.0
	26.5
	7
	0.99
	33.3
	GJ/t
	

	Hard coal
	94.6
	25.8
	1
	0.99
	25.5
	GJ/t
	

	Coke
	108.0
	29.5
	1
	0.98
	29.3
	GJ/t
	

	Anthracite and briquettes
	94.6
	25.8
	1
	0.98
	33.5
	GJ/t
	

	Blast furnace gas
	0.0
	0.0
	9
	
	3.8
	GJ/1 000 m3
	

	Coke oven gas
	40.5
	11.0
	7
	0.98
	16.7
	GJ/1 000 m3
	

	Natural gas
	56.1
	15.3
	1
	0.995
	36.0
	GJ/1 000 m3
	

	Peat
	106.0
	28.9
	1
	0.99
	10.1–12.3
	GJ/t
	

	Fuelwood
	109.6
	29.9
	1
	0.99
	
	
	varying NCVs

	Bark
	109.6
	29.9
	1
	0.99
	
	
	varying NCVs

	Wood chips
	109.6
	29.9
	1
	0.99
	
	
	varying NCVs

	Sawdust
	109.6
	29.9
	1
	0.99
	
	
	varying NCVs

	Other residues from wood proc. industry
	109.6
	29.9
	5
	0.99
	
	
	varying NCVs

	Black liquor
	110.0
	30.0
	3
	0.99
	12.6
	GJ/tdm
	

	Sulphite liquor
	112.0
	30.5
	3
	0.99
	9.9
	GJ/tdm
	

	Malodorous gases from wood proc. industry
	59.0
	16.1
	
	0.99
	44.9
	
	

	0-fibres / biosludge
	109.6
	29.9
	5
	0.99
	5.4
	GJ/t
	

	Waste paper
	109.6
	29.9
	5
	0.99
	14.0
	GJ/t
	

	Municipal waste
	31.8
	8.7
	10
	0.99
	10–21
	GJ/t
	share of fossil carbon

	Construction & demolition waste
	31.8
	8.7
	10
	0.99
	10.0
	GJ/t
	share of fossil carbon

	Industrial waste
	75.0
	20.5
	8
	0.99
	42.9
	GJ/t
	

	Plastic waste
	74.1
	20.2
	6
	0.99
	40.0
	GJ/t
	

	Other wastes
	75.0
	20.5
	8
	0.99
	8.8
	GJ/t
	

	Other fuels
	
	
	6
	0.99
	5–40
	GJ/t
	74–150 g CO2/MJ


References

	1
	IPCC Guidelines 1995
	6
	Depends on type of fuel; assumed same as for corresponding fuels

	2
	VTT, LIISA model
	7
	Plant specific data

	3
	Boström et al. 1992
	8
	Ref. not specified (expert guess)

	4
	Assumed same as for residual fuel oil
	9
	Assumed zero to avoid double-counting (CO2 emissions from blast furnaces included in coke and RFO used in these plants)

	5
	Assumed same as for fuelwood
	10
	Expert estimate by VTT and Statistics Finland


E. Comments to emission factors in ILMARI calculation system

In the ILMARI system emissions are calculated by a bottom-up method using annual fuel consumption for boilers and processes. ILMARI includes also technical data of boilers, such as combustion technique, fuel capacity, emission reduction equipment etc. The CH4, N2O, CO and NMVOC emission factors used in the Finnish inventory are largely based on the compilation of research data by Prosessikemia Oy (Boström et al. 1992; Boström 1994) in the inventory calculations for the year 1990 for Finland’s first national communication to the UNFCCC.

The emission factor database from Prosessikemia Oy has been expanded to fit ILMARI’s more detailed classification of boilers and processes. As new boiler types have been included in the boiler database, the emission factors have been determined on basis of expert opinion (when no data has been available from other sources). In the future, emission factors have to be checked against the Revised 1996 IPCC Guidelines and new data from national research.

Emission factors for small combustion are partly IPCC default and partly taken from the reference Boström et.al. (1992).

In the transport sectors the emission factors used in the ILMARI system are taken as average emission factors from the calculation models of the VTT. Emission factors for international bunker emissions are the same as for corresponding domestic transport sectors.

CH4 and N2O emissions from railway, navigation and aviation have been calculated with the ILMARI system from aggregated fuel data, using selected emission factors from the IPCC tables.

Annex 3. Additional information on uncertainty reporting

TABLE A. Tier 2 uncertainty reporting

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Greenhouse gas source and sink categories
	Gas
	Base year (1990) emissions
	Year t (2001) emissions
	Uncertainty in year 2001 emissions as % of emissions in the category
	Uncertainty introduced on national total in year 2001
	% change in emissions between year t and base year
	Range of likely % change between year t and base year

	
	
	Gg CO2 equivalent
	Gg CO2 equivalent
	% below (2.5 percentile)
	% above (97.5 percentile)
	%
	%
	Lower % (2.5 percentile)
	Upper % (97.5 percentile)

	1.A. Fuel combustion activities
	
	
	
	
	
	
	
	
	

	1.A.1 Energy industries
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	2 607
	2 881
	3
	3
	0.104
	11
	8
	14

	
	CH4
	6
	6
	75
	12
	0.006
	10
	0
	16

	
	N2O
	26
	30
	76
	12
	0.029
	17
	0
	22

	Solid fuels
	CO2
	9 279
	10 211
	4
	4
	0.472
	10
	7
	13

	
	CH4
	9
	10
	75
	12
	0.010
	16
	0
	22

	
	N2O
	85
	105
	50
	50
	0.067
	24
	11
	38

	Gaseous fuels
	CO2
	2 659
	5 882
	1
	1
	0.107
	121
	118
	124

	
	CH4
	4
	8
	76
	11
	0.007
	118
	27
	132

	
	N2O
	18
	42
	49
	50
	0.027
	137
	69
	207

	Biomass
	CH4
	2
	11
	52
	57
	0.008
	448
	211
	717

	
	N2O
	10
	73
	71
	149
	0.137
	655
	188
	1 638

	Other fuels
	CO2
	3 972
	7 679
	7
	7
	0.696
	93
	82
	105

	
	CH4
	5
	6
	50
	51
	0.004
	8
	0
	19

	
	N2O
	141
	180
	70
	151
	0.344
	27
	7
	75

	1.A.2 Manufacturing industries and construction
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	4 294
	4 374
	3
	3
	0.158
	2
	-1
	5

	
	CH4
	8
	40
	75
	12
	0.038
	430
	31
	549

	
	N2O
	83
	152
	75
	12
	0.145
	83
	-57
	169

	Solid fuels
	CO2
	6 410
	5 476
	4
	4
	0.249
	-15
	-17
	-12

	
	CH4
	4
	3
	74
	12
	0.003
	-32
	-38
	-7

	
	N2O
	108
	97
	50
	50
	0.062
	-10
	-17
	-3

	Gaseous fuels
	CO2
	2 094
	2 294
	1
	1
	0.042
	10
	8
	11

	
	CH4
	5
	6
	74
	11
	0.006
	32
	7
	38

	
	N2O
	17
	19
	50
	50
	0.012
	13
	5
	21

	Greenhouse gas source and sink categories
	Gas
	Base year (1990) emissions
	Year t (2001) emissions
	Uncertainty in year 2001 emissions as % of emissions in the category
	Uncertainty introduced on national total in year 2001
	% change in emissions between year t and base year
	Range of likely % change between year t and base year

	
	
	Gg CO2 equivalent
	Gg CO2 equivalent
	% below (2.5 percentile)
	% above (97.5 percentile)
	%
	%
	Lower % (2.5 percentile)
	Upper % (97.5 percentile)

	Biomass
	CH4
	20
	23
	51
	54
	0.016
	14
	-9
	41

	
	N2O
	111
	89
	70
	154
	0.173
	-20
	-65
	0

	Other fuels
	CO2
	1 561
	1 656
	7
	7
	0.149
	6
	-1
	13

	
	CH4
	4
	4
	50
	51
	0.002
	-2
	-12
	6

	
	N2O
	56
	25
	70
	148
	0.048
	-54
	-135
	-16

	1.A.3 Transport
	
	
	
	
	
	
	
	
	

	a. Civil aviation
	CO2
	403
	360
	5
	5
	0.025
	-11
	-17
	-4

	
	CH4
	11
	0
	57
	98
	0.000
	-97
	-193
	-41

	
	N2O
	57
	5
	70
	149
	0.009
	-92
	-230
	-27

	b. Road transportation
	
	
	
	
	
	
	
	
	

	Gasoline
	CO2
	6 202
	5 202
	2
	2
	0.001
	-16
	-17
	-15

	
	CH4
	44
	45
	49
	50
	0.029
	4
	-2
	11

	Cars with catalytic converters
	N2O
	35
	348
	70
	150
	0.663
	882
	266
	2 207

	Cars without catalytic converters
	N2O
	67
	21
	81
	189
	0.049
	-69
	-191
	-12

	Diesel
	CO2
	4 909
	5 705
	2
	2
	0.163
	16
	15
	18

	
	CH4
	15
	6
	50
	50
	0.004
	-60
	-91
	-30

	
	N2O
	78
	77
	80
	205
	0.199
	-2
	-27
	17

	Natural gas
	CO2
	0
	3
	2
	2
	0.000
	*
	*
	*

	
	CH4
	0
	1
	50
	51
	0.000
	*
	*
	*

	
	N2O
	0
	0
	70
	146
	0.000
	*
	*
	*

	c. Railways
	CO2
	192
	136
	5
	5
	0.009
	-29
	-35
	-23

	
	CH4
	0
	0
	60
	109
	0.000
	40
	14
	89

	
	N2O
	25
	17
	70
	147
	0.032
	-31
	-81
	-8

	d. Navigation
	
	
	
	
	
	
	
	
	

	Residual oil & gas/Diesel oil
	CO2
	227
	311
	10
	10
	0.040
	37
	20
	54

	
	CH4
	0
	0
	57
	99
	0.001
	233
	98
	471

	
	N2O
	29
	24
	70
	147
	0.044
	-18
	-59
	-1

	Gasoline
	CO2
	0
	153
	20
	20
	0.039
	*
	*
	*

	
	CH4
	0
	9
	58
	103
	0.012
	*
	*
	*

	
	N2O
	0
	1
	71
	150
	0.002
	*
	*
	*

	e. Other transportation (other off-road-machinery)
	
	
	
	
	
	
	
	

	Greenhouse gas source and sink categories
	Gas
	Base year (1990) emissions
	Year t (2001) emissions
	Uncertainty in year 2001 emissions as % of emissions in the category
	Uncertainty introduced on national total in year 2001
	% change in emissions between year t and base year
	Range of likely % change between year t and base year

	
	
	Gg CO2 equivalent
	Gg CO2 equivalent
	% below (2.5 percentile)
	% above (97.5 percentile)
	%
	%
	Lower % (2.5 percentile)
	Upper % (97.5 percentile)

	Gasoline
	CO2
	74
	97
	30
	30
	0.037
	30
	-19
	79

	
	CH4
	0
	1
	54
	64
	0.001
	2 187
	1 004
	3 595

	
	N2O
	1
	1
	72
	154
	0.002
	-17
	-79
	22

	Diesel
	CO2
	469
	609
	5
	5
	0.040
	30
	22
	38

	
	CH4
	0
	6
	49
	50
	0.004
	2 187
	1 111
	3 283

	
	N2O
	74
	61
	91
	55
	0.070
	-17
	-32
	4

	1.A.4 Other sectors
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	7 274
	5 662
	30
	30
	2.168
	-22
	-60
	16

	
	CH4
	19
	16
	75
	40
	0.015
	-18
	-60
	21

	
	N2O
	201
	183
	77
	40
	0.178
	-9
	-53
	33

	Solid fuels
	CO2
	57
	8
	11
	11
	0.001
	-85
	-96
	-75

	
	CH4
	0
	1
	75
	20
	0.001
	440
	107
	540

	
	N2O
	0
	0
	
	
	
	-100
	-152
	-50

	Gaseous fuels
	CO2
	99
	274
	5
	5
	0.018
	178
	164
	193

	
	CH4
	0
	0
	76
	15
	0.000
	150
	35
	178

	
	N2O
	1
	2
	50
	50
	0.001
	150
	75
	228

	Biomass
	CH4
	245
	306
	70
	151
	0.588
	25
	-2
	81

	
	N2O
	24
	60
	71
	152
	0.116
	149
	42
	380

	Other fuels
	CO2
	141
	121
	30
	33
	0.051
	-14
	-48
	19

	
	CH4
	5
	1
	52
	60
	0.001
	-76
	-126
	-34

	
	N2O
	1
	2
	71
	155
	0.003
	25
	-16
	96

	1.A.5 Other
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	736
	1 050
	50
	50
	0.666
	43
	-44
	130

	
	CH4
	2
	2
	79
	61
	0.002
	6
	-69
	82

	
	N2O
	6
	12
	78
	61
	0.012
	90
	-17
	209

	Gaseous fuels
	CO2
	236
	305
	25
	25
	0.096
	29
	-12
	70

	
	CH4
	0
	0
	75
	35
	0.000
	14
	-25
	55

	
	N2O
	1
	2
	53
	59
	0.001
	25
	-15
	73

	Indirect N2O from fuel combustion
	N2O
	462
	312
	79
	100
	0.396
	-32
	-147
	71

	1.B Fugitive emissions from fuels
	
	
	
	
	
	
	
	
	

	1.B.1 Solid fuels
	
	
	
	
	
	
	
	
	

	Greenhouse gas source and sink categories
	Gas
	Base year (1990) emissions
	Year t (2001) emissions
	Uncertainty in year 2001 emissions as % of emissions in the category
	Uncertainty introduced on national total in year 2001
	% change in emissions between year t and base year
	Range of likely % change between year t and base year

	
	
	Gg CO2 equivalent
	Gg CO2 equivalent
	% below (2.5 percentile)
	% above (97.5 percentile)
	%
	%
	Lower % (2.5 percentile)
	Upper % (97.5 percentile)

	Arable peatlands
	CO2
	2 500
	2 500
	68
	132
	4.189
	0
	-14
	14

	Peat production areas
	CO2
	1 000
	1 000
	80
	207
	2.630
	0
	-22
	20

	
	CH4
	21
	21
	80
	202
	0.054
	0
	-24
	22

	1.B.2 Oil and natural gas
	CO2
	42
	25
	22
	23
	0.007
	-41
	-57
	-28

	
	CH4
	4
	19
	22
	23
	0.006
	434
	335
	540

	2. Industrial processes
	
	
	
	
	
	
	
	
	

	2.A.1 Cement production
	CO2
	777
	625
	7
	7
	0.056
	-20
	-26
	-13

	2.A.2 Lime production
	CO2
	398
	417
	11
	11
	0.060
	5
	-10
	20

	2.B.2 Nitric acid production
	N2O
	1 598
	1 262
	57
	99
	1.585
	-21
	-48
	-7

	2.B.5 Other
	CH4
	4
	5
	21
	21
	0.001
	39
	27
	51

	2.C Iron and steel production
	CH4
	5
	10
	20
	20
	0.002
	87
	68
	105

	2.F.1 Refrigeration and air conditioning equipment
	HFCs
	0
	486
	73
	44
	0.450
	*
	*
	*

	2.F.2 Foam blowing
	HFCs
	0
	52
	26
	25
	0.017
	*
	*
	*

	2.F.4 Aerosols
	HFCs
	0
	74
	4
	4
	0.004
	*
	*
	*

	2.F.7 Electrical equipment
	SF6
	87
	36
	7
	12
	0.006
	-59
	-109
	-8

	2.F Other (grouped data)
	HFCs, PFCs, SF6
	8
	20
	39
	39
	0.010
	157
	46
	267

	3. Total solvent and other product use
	N2O
	62
	62
	34
	38
	0.030
	0
	-43
	43

	4. Agriculture
	
	
	
	
	
	
	
	
	

	4.A Enteric fermentation
	CH4
	1 868
	1 565
	30
	30
	0.602
	-16
	-23
	-10

	4.B Manure management
	CH4
	200
	202
	17
	16
	0.042
	1
	-3
	5

	4.B Manure management
	N2O
	562
	393
	82
	35
	0.409
	-30
	-56
	-2

	4.D Agricultural soils
	N2O
	4 291
	3 349
	59
	76
	3.240
	-22
	-57
	-1

	6. Waste
	
	
	
	
	
	
	
	
	

	6.A Solid waste disposal on land
	CH4
	3 679
	2 901
	29
	31
	1.157
	-21
	-62
	17

	6.B.1 Industrial wastewater
	CH4
	22
	19
	56
	108
	0.026
	-13
	-45
	6

	6.B.2 Domestic and commercial wastewater
	CH4
	132
	111
	55
	109
	0.153
	-16
	-40
	-4

	6.B.2 Domestic and commercial wastewater
	
	
	
	
	
	
	
	
	

	sparsely pop. areas
	N2O
	21
	17
	92
	370
	0.081
	-19
	-106
	10

	densely pop. areas
	N2O
	85
	69
	92
	378
	0.332
	-19
	-102
	6

	Greenhouse gas source and sink categories
	Gas
	Base year (1990) emissions
	Year t (2001) emissions
	Uncertainty in year 2001 emissions as % of emissions in the category
	Uncertainty introduced on national total in year 2001
	% change in emissions between year t and base year
	Range of likely % change between year t and base year

	
	
	Gg CO2 equivalent
	Gg CO2 equivalent
	% below (2.5 percentile)
	% above (97.5 percentile)
	%
	%
	Lower % (2.5 percentile)
	Upper % (97.5 percentile)

	6.B.3 N input from fish farming
	N2O
	8
	5
	92
	397
	0.023
	-44
	-221
	-3

	6.B.3 N input from ind. wastewater
	N2O
	27
	18
	92
	396
	0.091
	-32
	-176
	-1

	7. Other – non-energy use of fuels
	CO2
	640
	690
	50
	50
	0.439
	8
	-66
	81

	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	74 058
	78 853
	5
	6
	6.383
	6
	2
	11


*Trend not calculated, when base year emissions ≈ 0

TABLE B. Tier 1 uncertainty reporting, columns A-M.

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M

	IPCC greenhouse gas source and sink categories
	Direct greenhouse gas
	Base year emissions, 1990
	Current year emissions, 2001
	Activity data uncertainty
	Emission factor uncertainty1
	Combined uncertainty
	Combined uc as part of total national emissions in 2001
	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

	1.A Fuel combustion activities 
	
	
	
	
	
	
	
	
	
	
	
	

	1.A.1 Energy industries
	
	
	
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	2 607
	2 881
	2%
	2%
	3%
	0.00103
	0.00143
	0.03891
	0.00003
	0.00110
	0.00110

	
	CH4
	6
	6
	2%
	75%
	75%
	0.00006
	0.00000
	0.00008
	0.00000
	0.00000
	0.00000

	
	N2O
	26
	30
	2%
	75%
	75%
	0.00029
	0.00004
	0.00041
	0.00003
	0.00001
	0.00003

	Solid fuels
	CO2
	9 279
	10 211
	2%
	3%
	4%
	0.00467
	0.00446
	0.13788
	0.00013
	0.00390
	0.00390

	
	CH4
	9
	10
	2%
	75%
	75%
	0.00009
	0.00001
	0.00013
	0.00001
	0.00000
	0.00001

	
	N2O
	85
	105
	2%
	50%
	50%
	0.00067
	0.00020
	0.00142
	0.00010
	0.00004
	0.00011

	Gaseous fuels
	CO2
	2 659
	5 882
	1%
	1%
	1%
	0.00105
	0.04118
	0.07943
	0.00041
	0.00112
	0.00120

	
	CH4
	4
	8
	1%
	75%
	75%
	0.00007
	0.00005
	0.00010
	0.00004
	0.00000
	0.00004

	
	N2O
	18
	42
	1%
	50%
	50%
	0.00027
	0.00031
	0.00057
	0.00016
	0.00001
	0.00016

	Biomass
	CH4
	2
	11
	20%
	50%
	54%
	0.00008
	0.00012
	0.00015
	0.00006
	0.00004
	0.00008

	
	N2O
	10
	73
	20%
	150%
	151%
	0.00140
	0.00084
	0.00098
	0.00127
	0.00028
	0.00130

	Other fuels
	CO2
	3 972
	7 679
	5%
	5%
	7%
	0.00689
	0.04656
	0.10369
	0.00233
	0.00733
	0.00769

	
	CH4
	5
	6
	5%
	50%
	50%
	0.00004
	0.00000
	0.00008
	0.00000
	0.00001
	0.00001

	
	N2O
	141
	180
	5%
	150%
	150%
	0.00342
	0.00040
	0.00243
	0.00060
	0.00017
	0.00062

	1.A.2 Manufacturing industries and construction
	
	
	
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	4 294
	4 374
	2%
	2%
	3%
	0.00157
	-0.00266
	0.05907
	-0.00005
	0.00167
	0.00167

	
	CH4
	8
	40
	2%
	75%
	75%
	0.00038
	0.00044
	0.00054
	0.00033
	0.00002
	0.00033

	
	N2O
	83
	152
	2%
	75%
	75%
	0.00144
	0.00086
	0.00205
	0.00064
	0.00006
	0.00065

	Solid fuels
	CO2
	6 410
	5 476
	2%
	3%
	4%
	0.00250
	-0.01820
	0.07394
	-0.00055
	0.00209
	0.00216

	
	CH4
	4
	3
	2%
	75%
	75%
	0.00003
	-0.00002
	0.00004
	-0.00002
	0.00000
	0.00002

	
	N2O
	108
	97
	2%
	50%
	50%
	0.00062
	-0.00023
	0.00131
	-0.00012
	0.00004
	0.00012

	Gaseous fuels
	CO2
	2 094
	2 294
	1%
	1%
	1%
	0.00041
	0.00087
	0.03097
	0.00001
	0.00044
	0.00044

	
	CH4
	5
	6
	1%
	75%
	75%
	0.00006
	0.00002
	0.00008
	0.00001
	0.00000
	0.00001

	
	N2O
	17
	19
	1%
	50%
	50%
	0.00012
	0.00001
	0.00026
	0.00001
	0.00000
	0.00001


	IPCC greenhouse gas source and sink categories
	Direct greenhouse gas
	Base year emissions, 1990
	Current year emissions, 2001
	Activity data uncertainty
	Emission factor uncertainty1
	Combined uncertainty
	Combined uc as part of total national emissions in 2001
	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

	
	
	
	
	
	
	
	
	
	
	
	
	

	Biomass
	CH4
	20
	23
	15%
	50%
	52%
	0.00015
	0.00002
	0.00031
	0.00001
	0.00007
	0.00007

	
	N2O
	111
	89
	15%
	150%
	151%
	0.00170
	-0.00040
	0.00120
	-0.00060
	0.00025
	0.00065

	Other fuels
	CO2
	1 561
	1 656
	5%
	5%
	7%
	0.00149
	-0.00008
	0.02237
	0.00000
	0.00158
	0.00158

	
	CH4
	4
	4
	5%
	50%
	50%
	0.00002
	0.00000
	0.00005
	0.00000
	0.00000
	0.00000

	
	N2O
	56
	25
	5%
	150%
	150%
	0.00049
	-0.00046
	0.00034
	-0.00069
	0.00002
	0.00069

	1.A.3 Transport
	
	
	
	
	
	
	
	
	
	
	
	

	a. Civil aviation
	CO2
	403
	360
	5%
	2%
	5%
	0.00025
	-0.00093
	0.00486
	-0.00002
	0.00034
	0.00034

	
	CH4
	11
	0
	5%
	100%
	100%
	0.00000
	-0.00015
	0.00000
	-0.00015
	0.00000
	0.00015

	
	N2O
	57
	5
	5%
	150%
	150%
	0.00009
	-0.00075
	0.00006
	-0.00113
	0.00000
	0.00113

	b. Road transportation
	
	
	
	
	
	
	
	
	
	
	
	

	Gasoline
	CO2
	6 202
	5 202
	1%
	2%
	2%
	0.00148
	-0.01890
	0.07025
	-0.00038
	0.00099
	0.00106

	
	CH4
	44
	45
	1%
	50%
	50%
	0.00029
	-0.00002
	0.00061
	-0.00001
	0.00001
	0.00001

	Cars with catalytic converters
	N2O
	35
	348
	1%
	150%
	150%
	0.00663
	0.00419
	0.00470
	0.00629
	0.00007
	0.00629

	Cars without catalytic converters
	N2O
	67
	21
	1%
	179%
	179%
	0.00047
	-0.00069
	0.00028
	-0.00123
	0.00000
	0.00123

	Diesel
	CO2
	4 909
	5 705
	1%
	2%
	2%
	0.00162
	0.00645
	0.07703
	0.00013
	0.00109
	0.00110

	
	CH4
	15
	6
	1%
	50%
	50%
	0.00004
	-0.00014
	0.00008
	-0.00007
	0.00000
	0.00007

	
	N2O
	78
	77
	1%
	200%
	200%
	0.00194
	-0.00009
	0.00103
	-0.00018
	0.00001
	0.00018

	Natural gas
	CO2
	0
	3
	1%
	2%
	2%
	0.00000
	0.00004
	0.00004
	0.00000
	0.00000
	0.00000

	
	CH4
	0
	1
	1%
	50%
	50%
	0.00000
	0.00001
	0.00001
	0.00001
	0.00000
	0.00001

	
	N2O
	0
	0
	1%
	150%
	150%
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	c. Railways
	CO2
	192
	136
	5%
	2%
	5%
	0.00009
	-0.00093
	0.00183
	-0.00002
	0.00013
	0.00013

	
	CH4
	0
	0
	5%
	110%
	110%
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	
	N2O
	25
	17
	5%
	150%
	150%
	0.00033
	-0.00013
	0.00023
	-0.00019
	0.00002
	0.00019

	d. Navigation
	
	
	
	
	
	
	
	
	
	
	
	

	Residual oil & gas/Diesel oil
	CO2
	227
	311
	10%
	2%
	10%
	0.00040
	0.00094
	0.00420
	0.00002
	0.00059
	0.00059

	
	CH4
	0
	0
	10%
	100%
	100%
	0.00001
	0.00000
	0.00001
	0.00000
	0.00000
	0.00000

	
	N2O
	29
	24
	10%
	150%
	150%
	0.00045
	-0.00010
	0.00032
	-0.00014
	0.00005
	0.00015

	Gasoline
	CO2
	0
	153
	20%
	2%
	20%
	0.00039
	0.00206
	0.00206
	0.00004
	0.00058
	0.00058

	IPCC greenhouse gas source and sink categories
	Direct greenhouse gas
	Base year emissions, 1990
	Current year emissions, 2001
	Activity data uncertainty
	Emission factor uncertainty1
	Combined uncertainty
	Combined uc as part of total national emissions in 2001
	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

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	CH4
	0
	9
	20%
	100%
	102%
	0.00011
	0.00012
	0.00012
	0.00012
	0.00003
	0.00012

	
	N2O
	0
	1
	20%
	150%
	151%
	0.00002
	0.00002
	0.00002
	0.00003
	0.00000
	0.00003

	e. Other transportation (other off-road-machinery)
	
	
	
	
	
	
	
	
	
	

	Gasoline
	CO2
	74
	97
	30%
	2%
	30%
	0.00037
	0.00024
	0.00130
	0.00000
	0.00055
	0.00055

	
	CH4
	0
	1
	30%
	50%
	58%
	0.00001
	0.00001
	0.00001
	0.00001
	0.00001
	0.00001

	
	N2O
	1
	1
	30%
	150%
	153%
	0.00002
	0.00000
	0.00001
	0.00000
	0.00000
	0.00001

	Diesel
	CO2
	469
	609
	30%
	2%
	30%
	0.00232
	0.00148
	0.00822
	0.00003
	0.00349
	0.00349

	
	CH4
	0
	6
	30%
	50%
	58%
	0.00005
	0.00008
	0.00008
	0.00004
	0.00004
	0.00005

	
	N2O
	74
	61
	30%
	90%
	95%
	0.00073
	-0.00023
	0.00082
	-0.00021
	0.00035
	0.00041

	1.A.4 Other sectors
	
	
	
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	7 274
	5 662
	30%
	2%
	30%
	0.02159
	-0.02811
	0.07645
	-0.00056
	0.03243
	0.03244

	
	CH4
	19
	16
	30%
	75%
	81%
	0.00016
	-0.00006
	0.00021
	-0.00005
	0.00009
	0.00010

	
	N2O
	201
	183
	30%
	75%
	81%
	0.00187
	-0.00042
	0.00247
	-0.00031
	0.00105
	0.00109

	Solid fuels
	CO2
	57
	8
	10%
	5%
	11%
	0.00001
	-0.00070
	0.00011
	-0.00004
	0.00002
	0.00004

	
	CH4
	0
	1
	10%
	75%
	76%
	0.00001
	0.00001
	0.00001
	0.00000
	0.00000
	0.00000

	
	N2O
	0
	0
	10%
	0%
	10%
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	Gaseous fuels
	CO2
	99
	274
	5%
	1%
	5%
	0.00018
	0.00229
	0.00370
	0.00002
	0.00026
	0.00026

	
	CH4
	0
	0
	5%
	75%
	75%
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	
	N2O
	1
	2
	5%
	50%
	50%
	0.00001
	0.00001
	0.00002
	0.00001
	0.00000
	0.00001

	Biomass
	CH4
	245
	306
	15%
	150%
	151%
	0.00586
	0.00062
	0.00414
	0.00092
	0.00088
	0.00127

	
	N2O
	24
	60
	15%
	150%
	151%
	0.00115
	0.00047
	0.00081
	0.00070
	0.00017
	0.00072

	Other fuels
	CO2
	141
	121
	25%
	20%
	32%
	0.00049
	-0.00039
	0.00164
	-0.00008
	0.00058
	0.00058

	
	CH4
	5
	1
	25%
	50%
	56%
	0.00001
	-0.00005
	0.00002
	-0.00003
	0.00001
	0.00003

	
	N2O
	1
	2
	25%
	150%
	152%
	0.00003
	0.00000
	0.00002
	0.00000
	0.00001
	0.00001

	1.A.5 Other 
	
	
	
	
	
	
	
	
	
	
	
	

	Liquid fuels
	CO2
	736
	1 050
	50%
	2%
	50%
	0.00666
	0.00359
	0.01418
	0.00007
	0.01002
	0.01002

	
	CH4
	2
	2
	50%
	75%
	90%
	0.00003
	0.00000
	0.00003
	0.00000
	0.00002
	0.00002

	
	N2O
	6
	12
	50%
	75%
	90%
	0.00013
	0.00007
	0.00016
	0.00005
	0.00011
	0.00012

	Gaseous fuels
	CO2
	236
	305
	25%
	1%
	25%
	0.00097
	0.00072
	0.00412
	0.00001
	0.00146
	0.00146

	IPCC greenhouse gas source and sink categories
	Direct greenhouse gas
	Base year emissions, 1990
	Current year emissions, 2001
	Activity data uncertainty
	Emission factor uncertainty1
	Combined uncertainty
	Combined uc as part of total national emissions in 2001
	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

	
	CH4
	0
	0
	25%
	75%
	79%
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	
	N2O
	1
	2
	25%
	50%
	56%
	0.00001
	0.00000
	0.00002
	0.00000
	0.00001
	0.00001

	Indirect N2O from fuel combustion
	N2O
	462
	312
	100%
	0%
	100%
	0.00396
	-0.00242
	0.00422
	0.00000
	0.00596
	0.00596

	1.B Fugitive emissions from fuels
	
	
	
	
	
	
	
	
	
	
	
	

	1.B.1 Solid fuels
	
	
	
	
	
	
	
	
	
	
	
	

	arable peatlands
	CO2
	2 500
	2 500
	109%
	50%
	120%
	0.03808
	-0.00218
	0.03376
	-0.00109
	-0.00239
	0.00262

	peat production areas
	CO2
	1 000
	1 000
	10%
	208%
	208%
	0.02634
	-0.00087
	0.01350
	-0.00181
	-0.00009
	0.00182

	
	CH4
	21
	21
	10%
	208%
	208%
	0.00055
	-0.00002
	0.00028
	-0.00004
	0.00000
	0.00004

	1.B.2 Oil and natural gas
	CO2
	42
	25
	10%
	20%
	22%
	0.00007
	-0.00027
	0.00033
	-0.00005
	0.00005
	0.00007

	
	CH4
	4
	19
	10%
	20%
	22%
	0.00005
	0.00021
	0.00026
	0.00004
	0.00004
	0.00006

	2. Industrial processes
	
	
	
	
	
	
	
	
	
	
	
	

	2.A.1 Cement production
	CO2
	777
	625
	5%
	5%
	7%
	0.00056
	-0.00275
	0.00843
	-0.00014
	0.00060
	0.00061

	2.A.2 Lime production
	CO2
	398
	417
	10%
	5%
	11%
	0.00059
	-0.00009
	0.00564
	0.00000
	0.00080
	0.00080

	2.B.2 Nitric acid production 
	N2O
	1 598
	1 262
	5%
	100%
	100%
	0.01602
	-0.00593
	0.01703
	-0.00593
	0.00120
	0.00606

	2.B.5 Other
	CH4
	4
	5
	5%
	20%
	21%
	0.00001
	0.00002
	0.00007
	0.00000
	0.00001
	0.00001

	2.C Iron and steel production
	CH4
	5
	10
	3%
	20%
	20%
	0.00002
	0.00006
	0.00013
	0.00001
	0.00001
	0.00001

	2.F.1 Refrigeration and air conditioning equipment 
	HFCs
	0
	486
	73%
	0%
	73%
	0.00449
	0.00656
	0.00656
	0.00000
	0.00676
	0.00676

	2.F.2 Foam blowing
	HFCs
	0
	52
	26%
	0%
	26%
	0.00017
	0.00071
	0.00071
	0.00000
	0.00026
	0.00026

	2.F.4 Aerosols
	HFCs
	0
	74
	4%
	0%
	4%
	0.00004
	0.00100
	0.00100
	0.00000
	0.00005
	0.00005

	2.F.7 Electrical equipment
	SF6
	87
	36
	12%
	0%
	12%
	0.00005
	-0.00076
	0.00048
	0.00000
	0.00008
	0.00008

	2.F Other (grouped data)
	HFCs, PFCs, SF6
	8
	20
	39%
	0%
	39%
	0.00010
	0.00016
	0.00028
	0.00000
	0.00015
	0.00015

	3. Total Solvent and other product use
	N2O
	62
	62
	30%
	20%
	36%
	0.00028
	-0.00005
	0.00084
	-0.00001
	0.00036
	0.00036

	4. Agriculture
	
	
	
	
	
	
	
	
	
	
	
	

	4.A Enteric fermentation
	CH4
	1 868
	1 565
	30%
	0%
	30%
	0.00588
	-0.00573
	0.02113
	0.00000
	0.00885
	0.00885

	4.B Manure management
	CH4
	200
	202
	16%
	0%
	16%
	0.00042
	-0.00014
	0.00273
	0.00000
	0.00064
	0.00064

	4.B Manure management
	N2O
	562
	393
	83%
	0%
	83%
	0.00412
	-0.00276
	0.00531
	0.00000
	0.00620
	0.00620

	4.D Agricultural soils
	N2O
	4 291
	3 349
	75%
	0%
	75%
	0.03190
	-0.01646
	0.04522
	0.00000
	0.04804
	0.04804

	6. Waste 
	
	
	
	
	
	
	
	
	
	
	
	

	IPCC greenhouse gas source and sink categories
	Direct greenhouse gas
	Base year emissions, 1990
	Current year emissions, 2001
	Activity data uncertainty
	Emission factor uncertainty1
	Combined uncertainty
	Combined uc as part of total national emissions in 2001
	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

	6.A Solid waste disposal on land
	CH4
	3 679
	2 901
	32%
	0%
	32%
	0.01159
	-0.01372
	0.03917
	0.00000
	0.01745
	0.01745

	6.B.1 Industrial wastewater
	CH4
	22
	19
	10%
	104%
	105%
	0.00026
	-0.00006
	0.00026
	-0.00006
	0.00004
	0.00007

	6.B.2 Domestic and commercial wastewater
	CH4
	132
	111
	5%
	104%
	105%
	0.00147
	-0.00041
	0.00150
	-0.00043
	0.00011
	0.00044

	6.B.2 Domestic and commercial wastewater
	
	
	
	
	
	
	
	
	
	
	
	

	sparsely pop. areas
	N2O
	21
	17
	10%
	380%
	380%
	0.00083
	-0.00007
	0.00023
	-0.00028
	0.00003
	0.00028

	densely pop. areas
	N2O
	85
	69
	5%
	380%
	380%
	0.00333
	-0.00029
	0.00093
	-0.00110
	0.00007
	0.00110

	6.B.3 N input from fish farming
	N2O
	8
	5
	10%
	380%
	380%
	0.00022
	-0.00005
	0.00006
	-0.00021
	0.00001
	0.00021

	6.B.3 N input from ind. wastewater
	N2O
	27
	18
	5%
	380%
	380%
	0.00087
	-0.00014
	0.00024
	-0.00054
	0.00002
	0.00054

	7.Other – non-energy use of fuels
	CO2
	640
	690
	50%
	5%
	50%
	0.00440
	0.00011
	0.00932
	0.00001
	0.00659
	0.00659

	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	74 058
	78 853
	
	
	
	0.06624
	
	
	
	
	0.06490


1When uncertainties are calculated with a separate model, resulting uncertainty in emissions is reported in column E, thus resulting in 0% in column F.

TABLE C. Tier 1 uncertainty reporting, columns A-B and N-Q.

	A
	B
	N
	O
	P
	Q

	IPCC Greenhouse Gas Source and Sink Categories
	Direct Greenhouse Gas
	Emission factor quality indicator
	Activity data quality indicator
	Expert judgement reference numbers1
	Footnote Reference numbers1

	1.A. Fuel combustion activities
	
	
	
	
	

	1.A.1 Energy industries
	
	
	
	
	

	Liquid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	M2

	Solid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Gaseous fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Biomass
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	Other fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	1.A.2 Manufacturing industries and construction
	
	
	
	
	

	Liquid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	M2

	Solid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Gaseous fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	Biomass
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	Other fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	1.A.3 Transport
	
	
	
	
	

	a. Civil aviation
	CO2
	R
	R
	
	

	
	CH4
	D
	R
	
	L4

	
	N2O
	R
	R
	
	

	b. Road transportation
	
	
	
	
	

	Gasoline
	CO2
	R
	R
	
	

	
	CH4
	M
	R
	
	L5

	Cars with catalytic converters
	N2O
	M
	R
	
	L6, L7, L8, L9, L10

	Cars without cat. converters
	N2O
	M
	R
	
	L6, L9, L10

	Diesel
	CO2
	R
	R
	
	

	
	CH4
	M
	R
	
	L5

	
	N2O
	M
	R
	
	L6, L8, L11

	Natural gas
	CO2
	R
	R
	
	

	
	CH4
	M
	R
	
	L5

	
	N2O
	R
	R
	
	

	c. Railways
	CO2
	M
	R
	
	

	
	CH4
	M
	R
	
	M3

	
	N2O
	R
	R
	
	M3

	d. Navigation
	
	
	
	
	

	Residual oil & gas/Diesel oil
	CO2
	R
	R
	
	

	IPCC Greenhouse Gas Source and Sink Categories
	Direct Greenhouse Gas
	Emission factor quality indicator
	Activity data quality indicator
	Expert judgement reference numbers1
	Footnote Reference numbers1

	
	CH4
	D
	R
	
	L4

	
	N2O
	R
	R
	
	

	Gasoline
	CO2
	R
	R
	
	

	
	CH4
	D
	R
	
	L4

	
	N2O
	R
	R
	
	

	e. Other transportation (other off-road-machinery)
	
	
	
	
	

	Gasoline
	CO2
	R
	R
	
	

	
	CH4
	R
	R
	
	

	
	N2O
	R
	R
	
	

	Diesel
	CO2
	R
	R
	
	

	
	CH4
	R
	R
	
	

	
	N2O
	R
	R
	
	

	1.A.4 Other sectors
	
	
	
	
	

	Liquid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	M2

	Solid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Gaseous fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Biomass
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	Other fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	

	
	N2O
	R
	R
	E1
	

	1.A.5 Other 
	
	
	
	
	

	Liquid fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	M2

	Gaseous fuels
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	M2

	
	N2O
	R
	R
	E1
	

	Indirect N2O from fuel combustion
	N2O
	R
	R
	
	L1, M3, L2

	1.B Fugitive emissions from fuels
	
	
	
	
	

	1.B.1 Solid fuels
	
	
	
	
	

	arable peatlands
	CO2
	R
	R
	
	L3

	peat production areas
	CO2
	R
	R
	
	

	
	CH4
	R
	R
	
	

	1.B.2 Oil and natural gas
	CO2
	R
	R
	E1
	

	
	CH4
	R
	R
	E1
	

	2. Industrial processes
	
	
	
	
	

	2.A.1 Cement production
	CO2
	R
	R
	E1
	

	2.A.2 Lime production
	CO2
	R
	R
	E1
	

	2.B.2 Nitric acid production 
	N2O
	R
	R
	
	M1

	2.B.5 Other
	CH4
	R
	R
	E1
	

	2.C Iron and steel production
	CH4
	R
	R
	E1
	

	2.F.1 Refrigeration and air conditioning equipment 
	HFCs
	R
	R
	E2
	

	2.F.2 Foam blowing
	HFCs
	R
	R
	E2
	

	2.F.4 Aerosols
	HFCs
	R
	R
	E2
	

	2.F.7 Electrical equipment
	SF6
	R
	R
	E2
	

	IPCC Greenhouse Gas Source and Sink Categories
	Direct Greenhouse Gas
	Emission factor quality indicator
	Activity data quality indicator
	Expert judgement reference numbers1
	Footnote Reference numbers1

	2.F Other (grouped data)
	HFCs, PFCs, SF6
	R
	R
	E2
	

	3. Total solvent and other product use
	N2O
	R
	R
	E1
	

	4. Agriculture
	
	
	
	
	

	4.A Enteric fermentation
	CH4
	D/R
	R
	
	L4, L13

	4.B Manure management
	CH4
	R
	R
	
	

	4.B Manure management
	N2O
	R
	R
	
	L12, L14, L15, L16, L17, L4

	4.D Agricultural soils
	N2O
	D/R
	R
	
	L2, L18

	6. Waste 
	
	
	
	
	

	6.A Solid waste disposal on land
	CH4
	D/R
	R
	E3
	L4, M4

	6.B.1 Industrial wastewater
	CH4
	R
	R
	E3
	L4

	6.B.2 Domestic and commercial wastewater
	CH4
	R
	R
	E3
	L4

	6.B.2 Domestic and commercial wastewater
	
	
	
	

	sparsely pop. areas
	N2O
	R
	R
	E3
	L2

	densely pop. areas
	N2O
	R
	R
	E3
	L2

	6.B.3 N input from fish farming
	N2O
	R
	R
	E3
	L2

	6.B.3 N input from ind. wastewater
	N2O
	R
	R
	E3
	L2

	7. Other – non-energy use of fuels
	CO2
	R
	R
	E1
	


1 See Table D.

TABLE D. References of table C.

	Expert Elicitations

	E1
	Grönfors, Kari and Äikäs, Mikko (Statistics Finland) 27 August 2002

	E2
	Oinonen, Teemu (Finnish Environment Institute) 21 November 2002

	E3
	Petäjä, Jouko (Finnish Environment Institute) 21 November 2002

	Measurement data

	M1
	Confidential measurement data from nitric acid production plants.

	M2
	Korhonen, S., Fabritius, M and Hoffren, H. (2001). Methane and nitrous oxide emissions in the Finnish energy production. Fortum Power and Heat Oy. TECH-4615. Helsinki.

	M3
	Korhonen, R. and Määttänen, M. (1999). To solve the specific emissions of locomotive diesel engines, Final Report. MOBILE 237T-1. Kymenlaakso Polytechnic, Kotka. 15 pp.

	M4
	Leinonen, S. and Kuittinen, V. (2001). Finnish Biogas Plant Register. Data from year 2000. University of Joensuu, Karelian Institute working papers 4/2001. (In Finnish).

	Literature

	L1
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	L2
	IPCC 1996a. Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories. Reference manual. http://www.ipcc-nggip.iges.or.jp/public/gl/invs6c.htm.

	L3
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	L4
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	L6
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	L7
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	L8
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	L9
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	L10
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	L11
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	L12
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	L13
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	L14
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	L15
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	L16
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	L17
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	L18
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TABLE E. Key Source Category Analysis summary.

	Quantitative method used: Tier 2
	
	
	
	

	A
	B
	C
	D
	E

	IPCC source categories
	Direct greenhouse gas
	Key source categoty flag (Yes or No)
	If C is Yes, criteria for identification
	Comments

	1.A. Fuel combustion activities 
	
	
	
	

	1.A.1 Energy industries
	
	
	
	

	Liquid fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Solid fuels
	CO2
	Yes
	Level
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Gaseous fuels
	CO2
	Yes
	Trend
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Biomass
	CH4
	No
	
	

	
	N2O
	Yes
	Trend
	

	Other fuels
	CO2
	Yes
	Level, Trend
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Level, Trend
	

	1.A.2 Manufacturing industries and construction
	
	
	
	

	Liquid fuels
	CO2
	Yes
	Level
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Trend
	

	Solid fuels
	CO2
	Yes
	Level, Trend
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Gaseous fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Biomass
	CH4
	No
	
	

	
	N2O
	Yes
	Level, Trend
	

	Other fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Trend
	

	1.A.3 Transport
	
	
	
	

	a. Civil aviation
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Trend
	

	b. Road transportation
	
	
	
	

	Gasoline
	CO2
	No
	
	

	
	CH4
	No
	
	

	Cars with catalytic converters
	N2O
	Yes
	Level, Trend
	

	Cars without catalytic converters
	N2O
	Yes
	Trend
	

	Diesel
	CO2
	Yes
	Level
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Level
	

	Natural gas
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	c. Railways
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	d. Navigation
	
	
	
	

	Residual oil & gas/Diesel oil
	CO2
	No
	
	

	IPCC source categories
	Direct greenhouse gas
	Key source categoty flag (Yes or No)
	If C is Yes, criteria for identification
	Comments

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Gasoline
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	e. Other transportation (other off-road-machinery)
	
	
	

	Gasoline
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Diesel
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	1.A.4 Other sectors
	
	
	
	

	Liquid fuels
	CO2
	Yes
	Level, Trend
	

	
	CH4
	No
	
	

	
	N2O
	Yes
	Level
	

	Solid fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Gaseous fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Biomass
	CH4
	Yes
	Level, Trend
	

	
	N2O
	Yes
	Trend
	

	Other fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	1.A.5 Other
	
	
	
	

	Liquid fuels
	CO2
	Yes
	Level, Trend
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Gaseous fuels
	CO2
	No
	
	

	
	CH4
	No
	
	

	
	N2O
	No
	
	

	Indirect N2O from fuel combustion
	N2O
	Yes
	Level, Trend
	

	1.B Fugitive emissions from fuels
	
	
	
	

	1.B.1 Solid fuels
	
	
	
	

	Arable peatlands
	CO2
	Yes
	Level, Trend
	

	Peat production areas
	CO2
	Yes
	Level, Trend
	

	
	CH4
	No
	
	

	1.B.2 Oil and natural gas
	CO2
	No
	
	

	
	CH4
	No
	
	

	2. Industrial Processes
	
	
	
	

	2.A.1 Cement production
	CO2
	No
	
	

	2.A.2 Lime production
	CO2
	No
	
	

	2.B.2 Nitric acid production 
	N2O
	Yes
	Level, Trend
	

	2.B.5 Other
	CH4
	No
	
	

	2.C Iron and steel production
	CH4
	No
	
	

	2.F.1 Refrigeration and air conditioning equipment 
	HFCs
	Yes
	Level, Trend
	

	2.F.2 Foam blowing
	HFCs
	No
	
	

	2.F.4 Aerosols
	HFCs
	No
	
	

	2.F.7 Electrical equipment
	SF6
	No
	
	

	2.F Other (grouped data)
	HFCs, PFCs, SF6
	No
	
	

	3. Total solvent and other product use
	N2O
	No
	
	

	IPCC source categories
	Direct greenhouse gas
	Key source categoty flag (Yes or No)
	If C is Yes, criteria for identification
	Comments

	4. Agriculture
	
	
	
	

	4.A Enteric fermentation
	CH4
	Yes
	Level, Trend
	

	4.B Manure management
	CH4
	No
	
	

	4.B Manure management
	N2O
	Yes
	Level, Trend
	

	4.D Agricultural soils
	N2O
	Yes
	Level, Trend
	

	6. Waste 
	
	
	
	

	6.A Solid waste disposal on land
	CH4
	Yes
	Level, Trend
	

	6.B.1 Industrial wastewater
	CH4
	No
	
	

	6.B.2 Domestic and commercial wastewater
	CH4
	Yes
	Level, Trend
	

	6.B.2 Domestic and commercial wastewater
	
	
	
	

	sparsely pop. areas
	N2O
	No
	
	

	densely pop. areas
	N2O
	Yes
	Level
	

	6.B.3 N input from fish farming
	N2O
	No
	
	

	6.B.3 N input from ind. wastewater
	N2O
	No
	
	

	7. Other – non-energy use of fuels
	CO2
	Yes
	Level
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		1998		1998		1998
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N2O

CH4

F-gases

Tg CO2 equivalents
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0.07

6.1943673939

7.2802998664

0.04

6.18303367

7.4479788331

0.03

6.1319235174

7.5623068532

0.04

6.1165108788

7.7618475224

0.1

6.0523114847

7.7966273404

0.15

5.9646088498

8.0150617312

0.24

5.7644610499

7.8557381131

0.3

5.652518603

7.7147879145

0.4

5.4270717209

7.1050735789

0.58

5.3683784189

7.094983246

0.73



Taul1

		

		co2		77.233		75.281		72.173		72.829		79.195		76.652		82.122		81.056		78.512		77.831		75.391		80.888

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

																										Figure 3

																										Finnish aggregated

																										greenhouse gas emissions

																										1990-2001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		co2		62.4590544007		61.0621704126		58.6615621924		59.1639042561		65.4587434149		62.6756394778		68.123203648		66.8320124467		64.5936720101		64.0647526449		62.2828847488		67.6924868825

		ch4		6.3391993027		6.2828918194		6.1943673939		6.18303367		6.1319235174		6.1165108788		6.0523114847		5.9646088498		5.7644610499		5.652518603		5.4270717209		5.3683784189

		n20		8.3400431266		7.8679882329		7.2802998664		7.4479788331		7.5623068532		7.7618475224		7.7966273404		8.0150617312		7.8557381131		7.7147879145		7.1050735789		7.094983246

		f		0.09		0.07		0.04		0.03		0.04		0.1		0.15		0.24		0.3		0.4		0.58		0.73

				0.0226783		0.05		0.1		0.1011630536		6.52		29.33		77.3		167.76		245.2229262664		318.5963		501.7319		612.7227

				0.07		0.08		0.09		0.1		0.12		0.14		0.16		0.18		0.21		25.59		22.456		0.32

				94.389943		67.31913		36.639895		33.61057		34.90117		68.52847		72.2019		75.98049		53.17989		51.9825		31.8587		55.02975

				94.4826213		67.44913		36.829895		33.8117330536		41.54117		97.99847		149.6619		243.92049		298.6128162664		396.1688		556.0466		668.07245

						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2

		GREENHOUSE GAS SOURCE AND SINK

		CATEGORIES				CO2 equivalent (Gg)

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Energy		59584.37768		58783.074554		56836.626754		57679.74986		64058.5734		61862.90792		67391.25804		66276.54516		63901.47136		63268.00637		60753.60023		66464.15851

		Industrial processes		2874.3254367791		2515.5231922489		2237.9507476651		2143.3625922622		2240.2379172394		2342.7757704597		2420.8261835691		2538.1724544249		2555.7853453124		2737.9319151343		2964.4703421411		2984.6001992738

		Solvent and other product use		62		62		62		62		62		62		62		62		62		62		62		62

		Agriculture		10099.5582254312		9294.1905518224		8394.3705986754		8358.8269206523		8184.9155176391		7790.3736838814		7751.414989591		7924.4473836535		7746.6314108029		7569.1959540897		7614.2639935848		7447.2876468574

		Waste		3973.4210498214		4013.8509818153		4037.9298739114		4031.9204326797		3961.038867188		3897.6035289786		3799.6333872485		3702.2283451105		3534.7630825737		3446.7864270399		3250.5769269793		3140.7121583279

		Other		640.2903276		614.7588245333		607.5058982667		555.9771638667		691.5233497333		699.4929758667		698.4614354667		557.6368438667		720.0476888		750		730		690

																						Figures 1 and 6.
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				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas

				so		Nox		co		nmvoc

		ene		67.5		41.8		5.6		0

				57.3		45.7		6.4		0

				38.5		44.7		6.6		0

				40.8		47.2		7.5		0

				41.8		48.5		8.6		0

				30.2		33.9		7.7		0

				40.9		42.2		8.3		0

				38.4		37.9		8.7		0

				34		35.5		9.3		0

				30		31.7		9.4		0

				25.4		29.5		7.1		0

						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				A. Fuel Combustion Activities (Sectoral Approach)		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				1. Energy Industries		26 653,91		1.95		1.61		46.13		14.22		0.02		42.48

				a.  Public Electricity and Heat Production		24 061,72		1.71		1.51		41.9		13.5		0.02		36.07

				b.  Petroleum Refining		2 503,77		0.24		0.08		3.71		0.72		0		5.85

				c.  Manufacture of Solid Fuels and Other Energy Industries		88.42		0		0.01		0.52		0		0		0.56

				2. Manufacturing Industries and Construction		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				a.  Iron and Steel		5 603,62		0.09		0.16		3.53		12.43		0		4.37

				b.  Non-Ferrous Metals		135.36		0		0		0.27		0.01		0		0.71

				c.  Chemicals		1 651,11		0.18		0.26		2.03		0.63		0		3.52

				d.  Pulp, Paper and Print		3 830,14		1.26		0.45		18.78		26.97		0		8.94
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																										Finnish aggregated

																										greenhouse gas emissions

																										1990-2001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		co2		62.4590544007		61.0621704126		58.6615621924		59.1639042561		65.4587434149		62.6756394778		68.123203648		66.8320124467		64.5936720101		64.0647526449		62.2828847488		67.6924868825

		ch4		6.3391993027		6.2828918194		6.1943673939		6.18303367		6.1319235174		6.1165108788		6.0523114847		5.9646088498		5.7644610499		5.652518603		5.4270717209		5.3683784189

		n20		8.3400431266		7.8679882329		7.2802998664		7.4479788331		7.5623068532		7.7618475224		7.7966273404		8.0150617312		7.8557381131		7.7147879145		7.1050735789		7.094983246

		f		0.09		0.07		0.04		0.03		0.04		0.1		0.15		0.24		0.3		0.4		0.58		0.73

				0.0226783		0.05		0.1		0.1011630536		6.52		29.33		77.3		167.76		245.2229262664		318.5963		501.7319		612.7227

				0.07		0.08		0.09		0.1		0.12		0.14		0.16		0.18		0.21		25.59		22.456		0.32

				94.389943		67.31913		36.639895		33.61057		34.90117		68.52847		72.2019		75.98049		53.17989		51.9825		31.8587		55.02975

				94.4826213		67.44913		36.829895		33.8117330536		41.54117		97.99847		149.6619		243.92049		298.6128162664		396.1688		556.0466		668.07245

						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2

		GREENHOUSE GAS SOURCE AND SINK

		CATEGORIES				CO2 equivalent (Gg)

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Energy		59584.37768		58783.074554		56836.626754		57679.74986		64058.5734		61862.90792		67391.25804		66276.54516		63901.47136		63268.00637		60753.60023		66508.93215

		Industrial processes		2874.3254367791		2515.5231922489		2237.9507476651		2143.3625922622		2240.2379172394		2342.7757704597		2420.8261835691		2538.1724544249		2555.7853453124		2740.3086861343		2984.1003681411		3048.4851992738

		Solvent and other product use		62		62		62		62		62		62		62		62		62		62		62		48.67

		Agriculture		10098.5024548892		9291.4144082764		8391.1656373614		8355.8395298803		8181.258023791		7787.3355110414		7749.738600805		7919.1316178815		7738.5152165666		7563.5930068798		7610.5159317918		7451.0933323512

		Waste		3973.2835520423		4013.7286159654		4037.8103103672		4031.7993461924		3960.9222647515		3897.4841716287		3799.5201133454		3702.1174414948		3534.6643786981		3446.6966704027		3250.4901446986		3140.6253158097

		Other		640.2903276		614.7588245333		607.5058982667		555.9771638667		691.5233497333		699.4929758667		698.4614354667		557.6368438667		720.0476888		750		730		690

																						Figures 1 and 6.
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				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas
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						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				A. Fuel Combustion Activities (Sectoral Approach)		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				1. Energy Industries		26 653,91		1.95		1.61		46.13		14.22		0.02		42.48

				a.  Public Electricity and Heat Production		24 061,72		1.71		1.51		41.9		13.5		0.02		36.07

				b.  Petroleum Refining		2 503,77		0.24		0.08		3.71		0.72		0		5.85

				c.  Manufacture of Solid Fuels and Other Energy Industries		88.42		0		0.01		0.52		0		0		0.56

				2. Manufacturing Industries and Construction		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				a.  Iron and Steel		5 603,62		0.09		0.16		3.53		12.43		0		4.37

				b.  Non-Ferrous Metals		135.36		0		0		0.27		0.01		0		0.71

				c.  Chemicals		1 651,11		0.18		0.26		2.03		0.63		0		3.52

				d.  Pulp, Paper and Print		3 830,14		1.26		0.45		18.78		26.97		0		8.94

				e.  Food Processing, Beverages and Tobacco		271.98		0.02		0.03		0.5		0.13		0		1.05

				f.  Other (please specify)		2 307,91		2.06		0.53		17.7		10.9		2.1		4.63

				Construction		955.55		1.66		0.46		12.5		8		2.1		1.15

				Other manufacturing sectors		1 352,13		0.4		0.07		5.2		2.9		0		3.48

				3. Transport		12 575,13		3.28		2.24		92.36		410.36		53.4		2.06

				a.  Civil Aviation		360		0.02		0.02		1.11		2.09		0.14		0.09

				b.  Road Transportation		10 910,38		2.48		1.79		73.92		320.36		37.66		0.22

				c.  Railways		135.79		0.01		0.07		3.11		0.43		0.17		0.06

				d.  Navigation		463.67		0.44		0.11		7.22		24.54		8.18		1.17

				e.  Other Transportation (please specify)		705.29		0.34		0.24		7		62.94		7.25		0.52

				other off-road-machinery		705.29		0.34		0.24		7		62.94		7.25		0.52

						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				Fuel Combustion		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				Manufacturing		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				Transport		12 575,13		3.28		2.24		92.36		410.36		53.4		2.06
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																								Figure 9 Industrial processes

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		NMVOC		52.6		48.6		43.2		39.7		38		35.5		33.4		32.6		32.9		32.2		31.9		31.4

		N2O		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

																										Fig 10. Solvent
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Taul1

		Summary of Recalculations in 2002 submission to EU

		Emissions according to previous and latest submissions

		Year		HFCs				PFCs								All				Total difference		Total annual emissions		Change introduced to total annual emissions

				P		L		P		L		P		L		P		L

		1990		0.31		0.02		0.53		0.07		71.07		94.39		71.91		94.48		22.57		77191.50		0.03%

		1991		0.34		0.05		0.61		0.08		47.78		53.92		48.73		54.05		5.32		75243.12		0.01%

		1992		0.39		0.10		0.68		0.09		32.47		36.64		33.54		36.83		3.29		72134.65		0.00%

		1993		0.38		0.10		0.75		0.10		26.28		33.61		27.41		33.81		6.40		72790.83		0.01%

		1994		6.81		6.52		0.83		0.12		26.21		34.90		33.85		41.54		7.69		79158.55		0.01%

		1995		30.02		29.33		0.90		0.14		13.93		68.53		44.85		98.00		53.15		76613.74		0.07%

		1996		77.99		77.30		1.05		0.16		13.93		72.20		92.97		149.66		56.69		82086.36		0.07%

		1997		167.93		167.77		1.35		0.18		16.07		75.98		185.35		243.93		58.58		81026.16		0.07%

		1998		246.45		245.22		0.90		0.21		11.82		53.18		259.17		298.61		39.44		78490.53		0.05%

		1999		316.89		318.60		28.55		27.97		32.33		51.98		377.77		398.55		20.78		77807.68		0.03%

		2000		501.60		501.73		22.18		22.18		16.73		31.86		540.51		555.77		15.26		75354.81		0.02%

		Differences between previous and latest submissions

		Year		HFCs		PFCs				All

		1990		-93.55%		-86.79%		31.39%		31.39%		0.03%

		1991		-85.29%		-86.89%		10.92%		10.92%		0.01%

		1992		-74.36%		-86.76%		9.81%		9.81%		0.00%

		1993		-73.68%		-86.67%		23.35%		23.35%		0.01%

		1994		-4.26%		-85.54%		22.72%		22.72%		0.01%

		1995		-2.30%		-84.44%		118.51%		118.51%		0.07%

		1996		-0.88%		-84.76%		60.98%		60.98%		0.07%

		1997		-0.10%		-86.67%		31.61%		31.61%		0.07%

		1998		-0.50%		-76.67%		15.22%		15.22%		0.05%

		1999		0.54%		-2.03%		5.50%		5.50%		0.03%

		2000		0.03%		0.00%		2.82%		2.82%		0.02%

		mean		-30.40%		-69.75%		30.26%		30.26%

		median		-2.30%		-85.54%		22.72%		22.72%

		min		-93.55%		-86.89%		2.82%		2.82%

		max		0.54%		0.00%		118.51%		118.51%

				A

						Difference between previous and latest emission estimates for HFCs, PFCs and SF6

				B

						Difference between previous and latest emission estimates for HFCs, PFCs and SF6
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Taul1

		Summary of Recalculations in 2002 submission to EU

		Emissions according to previous and latest submissions

		Year		HFCs				PFCs								All				Total difference		Total annual emissions		Change introduced to total annual emissions

				P		L		P		L		P		L		P		L

		1990		0.31		0.02		0.53		0.07		71.07		94.39		71.91		94.48		22.57		77191.50		0.03%

		1991		0.34		0.05		0.61		0.08		47.78		53.92		48.73		54.05		5.32		75243.12		0.01%

		1992		0.39		0.10		0.68		0.09		32.47		36.64		33.54		36.83		3.29		72134.65		0.00%

		1993		0.38		0.10		0.75		0.10		26.28		33.61		27.41		33.81		6.40		72790.83		0.01%

		1994		6.81		6.52		0.83		0.12		26.21		34.90		33.85		41.54		7.69		79158.55		0.01%

		1995		30.02		29.33		0.90		0.14		13.93		68.53		44.85		98.00		53.15		76613.74		0.07%

		1996		77.99		77.30		1.05		0.16		13.93		72.20		92.97		149.66		56.69		82086.36		0.07%

		1997		167.93		167.77		1.35		0.18		16.07		75.98		185.35		243.93		58.58		81026.16		0.07%

		1998		246.45		245.22		0.90		0.21		11.82		53.18		259.17		298.61		39.44		78490.53		0.05%

		1999		316.89		318.60		28.55		27.97		32.33		51.98		377.77		398.55		20.78		77807.68		0.03%

		2000		501.60		501.73		22.18		22.18		16.73		31.86		540.51		555.77		15.26		75354.81		0.02%

		Differences between previous and latest submissions

		Year		HFCs		PFCs				All

		1990		-93.55%		-86.79%		31.39%		31.39%		0.03%

		1991		-85.29%		-86.89%		10.92%		10.92%		0.01%

		1992		-74.36%		-86.76%		9.81%		9.81%		0.00%

		1993		-73.68%		-86.67%		23.35%		23.35%		0.01%

		1994		-4.26%		-85.54%		22.72%		22.72%		0.01%

		1995		-2.30%		-84.44%		118.51%		118.51%		0.07%

		1996		-0.88%		-84.76%		60.98%		60.98%		0.07%

		1997		-0.10%		-86.67%		31.61%		31.61%		0.07%

		1998		-0.50%		-76.67%		15.22%		15.22%		0.05%

		1999		0.54%		-2.03%		5.50%		5.50%		0.03%

		2000		0.03%		0.00%		2.82%		2.82%		0.02%

		mean		-30.40%		-69.75%		30.26%		30.26%

		median		-2.30%		-85.54%		22.72%		22.72%

		min		-93.55%		-86.89%		2.82%		2.82%

		max		0.54%		0.00%		118.51%		118.51%

				A

						Difference between previous and latest emission estimates for HFCs, PFCs and SF6

				B

						Difference between previous and latest emission estimates for HFCs, PFCs and SF6
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Yleiset

		Laskennassa tarvittavia lähtötietoja				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

				10/31/02

		Eläinmäärät				Lisätietoa jota tarvitaan CRF-tauluja täytettäessä																								non-dairy

		Nautakarja						V.2001 inventaariota varten tehtyjä muutoksia																						692600

		lypsylehmät				489918		445600		428200		426400		416700		398700		392200		390900		383100		372400		364100		354800

		emo- ja imett.lehmät				14176		21200		27900		33100		32600		29100		31100		32400		30600		29600		27800		27200

		sonnit (yli 1v)				148873		144100		143300		139200		143500		109200		114700		120500		114800		118100		114900		111300

		hiehot				218833		213500		211100		216700		214800		189000		201100		196800		190300		187500		185000		181700

		vasikat (alle 1 v)				487905		485500		462700		436900		425400		422100		406500		401800		398300		379200		364900		362300

		siat				1394100		1344300		1297900		1272700		1298300		1400300		1395400		1467000		1401000		1351300		1297600		1260800

		lampaat				103258		106700		108400		120400		121100		158600		149500		150100		128300		106600		98900		96000

		vuohet				5900		5350		4800		4800		5700		6100		6500		8000		8100		7900		8500		7400

		hevoset				43900		45400		49200		49100		49000		49500		52000		53100		55200		54500		56700		56600

		siipikarja

		kanat >5kk, kukot, broileriemot				4844800		4138000		3968900		4024900		4089800		4436200		4486700		4482700		4178400		3760900		3490000		3608000

		kanat <5kk				1632500		1303500		1597500		1522300		1421600		1482300		1245600		1287800		1184700		1025300		914400		1043000

		broilerit				2551000		2884080		3217160		3550240		3883320		4216400		4052400		4911100		5507200		5998200		7917900		5412100

		porot				239067		259611		231637		215364		214274		208140		212851		202616		196143		195437		203424		185731

		Bruttoenergia, Gross energy				869787		864300		845000		825900		816300		749400		753400		751500		734000		714400		692600		682500

		Nautakarjan massat, kg				9028300		8325580		8783560		9097440		9394720		10134900		9784700		10681600		10870300		10784400		12322300		10063100

		lypsylehmät				503		506		511		517		522		527		533		538		541		544		550		550

		emo- ja imett.lehmät				650		650		650		650		650		650		650		650		650		650		650		650

		sonnit (yli 1v)				500		500		500		500		500		500		500		500		500		500		500		500

		hiehot				460		460		460		460		460		460		460		460		460		460		460		460

		vasikat (alle 1 v)				150		150		150		150		150		150		150		150		150		150		150		150

		Vuoden maitotuotos per lypsylehmä, kg/a				5713		5788		5781		5817		6045		6161		6173		6368		6412		6636		6990		7303				20.0082191781

		Vuoden maitotuotos per emolehmä, kg/a				1620		1620		1620		1620		1620		1620		1620		1620		1620		1620		1620		1620

		Maidon rasvaprosentti				4.35		4.35		4.34		4.38		4.35		4.34		4.33		4.32		4.31		4.24		4.23		4.23

		Päivittäinen painonnousu, kg/day				15.65		15.86		15.84		15.94		16.56		16.88		16.91		17.45		17.57		18.18		19.15		20.01

		lypsylehmät				0		0		0		0		0		0		0		0		0		0		0		0

		emo- ja imett.lehmät				0		0		0		0		0		0		0		0		0		0		0		0

		sonnit (yli 1v)				1		1		1		1		1		1		1		1		1		1		1		1

		hiehot				0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7

		vasikat (alle 1v)				0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		Aikuisen lypsylehmän paino, kg				570		570		570		570		570		570		570		570		570		570		570		570

		Aikuisen sonnin tai emolehmän paino, kg				750		750		750		750		750		750		750		750		750		750		750		750

		NEM, net energy for maintanence

		lypsylehmät				35.58		35.74		36.00		36.32		36.58		36.85		37.16		37.42		37.58		37.73		38.05		38.05

		emo- ja imett.lehmät				41.45		41.45		41.45		41.45		41.45		41.45		41.45		41.45		41.45		41.45		41.45		41.45

		sonnit (yli 1v)				34.05		34.05		34.05		34.05		34.05		34.05		34.05		34.05		34.05		34.05		34.05		34.05

		hiehot				31.98		31.98		31.98		31.98		31.98		31.98		31.98		31.98		31.98		31.98		31.98		31.98

		vasikat (alle 1 v)				13.80		13.80		13.80		13.80		13.80		13.80		13.80		13.80		13.80		13.80		13.80		13.80

		NEA, net energy for activity

		lypsylehmät				1.99		2.00		2.01		2.03		2.04		2.06		2.08		2.09		2.10		2.11		2.13		2.13

		emo- ja imett.lehmät				2.51		2.51		2.51		2.51		2.51		2.51		2.51		2.51		2.51		2.51		2.51		2.51

		sonnit (yli 1v)				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		hiehot				1.79		1.79		1.79		1.79		1.79		1.79		1.79		1.79		1.79		1.79		1.79		1.79

		vasikat (alle 1 v)				0.77		0.77		0.77		0.77		0.77		0.77		0.77		0.77		0.77		0.77		0.77		0.77

		NEG, net energy for growth

		lypsylehmät				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		emo- ja imett.lehmät				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		sonnit (yli 1v)				14.17		14.17		14.17		14.17		14.17		14.17		14.17		14.17		14.17		14.17		14.17		14.17

		hiehot				14.99		14.99		14.99		14.99		14.99		14.99		14.99		14.99		14.99		14.99		14.99		14.99

		vasikat (alle 1 v)				5.68		5.68		5.68		5.68		5.68		5.68		5.68		5.68		5.68		5.68		5.68		5.68

		NEL, net energy for lactation

		lypsylehmät				50.24		50.90		50.78		51.35		53.16		54.12		54.15		55.80		56.11		57.56		60.55		63.27

		emo- ja imett.lehmät				14.25		14.25		14.23		14.30		14.25		14.23		14.21		14.19		14.18		14.05		14.03		14.03

		NEP, net energy for pregnancy

		lypsylehmät				3.56		3.57		3.60		3.63		3.66		3.68		3.72		3.74		3.76		3.77		3.80		3.80

		emo- ja imett.lehmät				4.15		4.15		4.15		4.15		4.15		4.15		4.15		4.15		4.15		4.15		4.15		4.15

		NEma/DE				0.53		0.53		0.53		0.53		0.53		0.53		0.53		0.53		0.53		0.53		0.53		0.53

		NEga/DE				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		GE, gross energy

		lypsylehmät				246.81		249.07		249.58		252.11		257.83		261.23		262.30		267.56		268.89		273.30		282.35		289.68

		emo- ja imett.lehmät				168.43		168.43		168.38		168.57		168.43		168.38		168.33		168.28		168.23		167.90		167.85		167.85

		sonnit (yli 1v)				152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84

		hiehot				155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61

		vasikat (alle 1 v)				63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74

		Non-dairy GE (CRF 4A )				103.8		103.9		105.3		107.1		107.8		104.0		106.1		106.6		105.8		106.9		107.2		106.9

		Vuoteen liittymättömiä parametreja

		Aktiviteettikerroin pilttuu		0

		Aktiviteettikerroin laidun		0.17

		NEm-kerroin ei-lypsykarja		0.322

		NEm-kerroin lypsykarja		0.335

		Cpregnancy		0.1

		Kasvuun liittyvä kerroin vasikoille		1

		Kasvuun liittyvä kerroin hiehoille		0.8

		Kasvuun liittyvä kerroin sonneille		1.2

		DE, %		70

		GWP_CO2		1

		GWP_CH4		21

		GWP_N2O		310

		Milk yield (mother cows) (CRF 4 A)				4.44		4.44		4.44		4.44		4.44		4.44		4.44		4.44		4.44		4.44		4.44		4.44

		Laidunkauden pituus

		Nautakarja

		lypsylehmät				120		120		120		120		120		120		120		120		120		120		120		120

		emo- ja imett.lehmät				130		130		130		130		130		130		130		130		130		130		130		130

		sonnit (yli 1v)				0		0		0		0		0		0		0		0		0		0		0		0

		hiehot				120		120		120		120		120		120		120		120		120		120		120		120

		vasikat (alle 1 v)				120		120		120		120		120		120		120		120		120		120		120		120

		siat				0		0		0		0		0		0		0		0		0		0		0		0

		lampaat				120		120		120		120		120		120		120		120		120		120		120		120

		vuohet				120		120		120		120		120		120		120		120		120		120		120		120

		hevoset				120		120		120		120		120		120		120		120		120		120		120		120

		siipikarja

		kanat >5kk, kukot, broileriemot				0		0		0		0		0		0		0		0		0		0		0		0

		kanat <5kk				0		0		0		0		0		0		0		0		0		0		0		0

		broilerit				0		0		0		0		0		0		0		0		0		0		0		0

		Lannan typpisisältö kg N/eläin(paikka)/a

		Nautakarja

		lypsylehmät				92		94		95		97		98		100		99		98		97		96		96		96

		emo- ja imett.lehmät				50		51		52		53		54		55		55		54		54		53		53		53

		sonnit (yli 1v)				50		51		52		53		54		55		54		54		53		53		53		53

		hiehot				43		43		44		44		45		45		45		44		44		43		43		43

		vasikat (alle 1 v)				23		23		24		24		25		25		25		25		24		24		24		24

		siat				12		12		12		11		11		11		11		10		10		10		10		10

		lampaat				18		18		18		17		17		17		17		17		16		16		16		16

		vuohet				18		18		18		17		17		17		17		17		16		16		16		16

		hevoset				65		65		65		65		65		65		65		64		64		63		63		63

		siipikarja

		kanat >5kk, kukot, broileriemot				0.90		0.88		0.86		0.84		0.82		0.80		0.79		0.78		0.77		0.76		0.76		0.76

		kanat <5kk				0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.2

		broilerit				0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.2

		Lannankäsittely

		Lietelannan osuus käsitellystä lannasta

		Nautakarja

		lypsylehmät				0.3		0.3		0.3		0.3		0.3		0.35		0.35		0.35		0.35		0.35		0.35		0.35

		emo- ja imett.lehmät				0.05		0.05		0.05		0.05		0.05		0.06		0.06		0.06		0.06		0.06		0.06		0.06

		sonnit (yli 1v)				0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		hiehot				0.3		0.3		0.3		0.3		0.3		0.36		0.36		0.36		0.36		0.36		0.36		0.36

		vasikat (alle 1 v)				0.3		0.3		0.3		0.3		0.3		0.38		0.38		0.38		0.38		0.38		0.38		0.38

		siat				0.45		0.45		0.45		0.45		0.45		0.57		0.57		0.57		0.57		0.57		0.57		0.57

		lampaat				0		0		0		0		0		0.004		0.004		0.004		0.004		0.004		0.004		0.004

		vuohet				0		0		0		0		0		0.008		0.008		0.008		0.008		0.008		0.008		0.008

		hevoset				0		0		0		0		0		0.004		0.004		0.004		0.004		0.004		0.004		0.004

		siipikarja

		kanat >5kk, kukot, broileriemot				0.00		0.00		0.00		0.00		0.00		0.016		0.016		0.016		0.016		0.016		0.016		0.016

		kanat <5kk				0.00		0.00		0.00		0.00		0.00		0.016		0.016		0.016		0.016		0.016		0.016		0.016

		broilerit				0.00		0.00		0.00		0.00		0.00		0.008		0.008		0.008		0.008		0.008		0.008		0.008

		Laidun

		Nautakarja

		lypsylehmät				0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28

		emo- ja imett.lehmät				0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36

		sonnit (yli 1v)				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		hiehot				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		vasikat (alle 1 v)				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		siat				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		lampaat				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		vuohet				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		hevoset				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		siipikarja

		kanat >5kk, kukot, broileriemot				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		kanat <5kk				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		broilerit				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Lietelanta

		Nautakarja

		lypsylehmät				0.22		0.22		0.22		0.22		0.22		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		emo- ja imett.lehmät				0.03		0.03		0.03		0.03		0.03		0.04		0.04		0.04		0.04		0.04		0.04		0.04

		sonnit (yli 1v)				0.30		0.30		0.30		0.30		0.30		0.40		0.40		0.40		0.40		0.40		0.40		0.40

		hiehot				0.20		0.20		0.20		0.20		0.20		0.24		0.24		0.24		0.24		0.24		0.24		0.24

		vasikat (alle 1 v)				0.20		0.20		0.20		0.20		0.20		0.26		0.26		0.26		0.26		0.26		0.26		0.26

		siat				0.45		0.45		0.45		0.45		0.45		0.57		0.57		0.57		0.57		0.57		0.57		0.57

		lampaat				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		vuohet				0.00		0.00		0.00		0.00		0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		hevoset				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		siipikarja

		kanat >5kk, kukot, broileriemot				0.00		0.00		0.00		0.00		0.00		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		kanat <5kk				0.00		0.00		0.00		0.00		0.00		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		broilerit				0.00		0.00		0.00		0.00		0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		Kuivikelanta

		Nautakarja

		lypsylehmät				0.50		0.50		0.50		0.50		0.50		0.47		0.47		0.47		0.47		0.47		0.47		0.47

		emo- ja imett.lehmät				0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61

		sonnit (yli 1v)				0.70		0.70		0.70		0.70		0.70		0.60		0.60		0.60		0.60		0.60		0.60		0.60

		hiehot				0.47		0.47		0.47		0.47		0.47		0.43		0.43		0.43		0.43		0.43		0.43		0.43

		vasikat (alle 1 v)				0.47		0.47		0.47		0.47		0.47		0.42		0.42		0.42		0.42		0.42		0.42		0.42

		siat				0.55		0.55		0.55		0.55		0.55		0.43		0.43		0.43		0.43		0.43		0.43		0.43

		lampaat				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		vuohet				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		hevoset				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		siipikarja

		kanat >5kk, kukot, broileriemot				1.00		1.00		1.00		1.00		1.00		0.98		0.98		0.98		0.98		0.98		0.98		0.98

		kanat <5kk				1.00		1.00		1.00		1.00		1.00		0.98		0.98		0.98		0.98		0.98		0.98		0.98

		broilerit				1.00		1.00		1.00		1.00		1.00		0.99		0.99		0.99		0.99		0.99		0.99		0.99

		Orgaanisten maiden viljely

		viljelypinta-ala, ha				352700		350200		347700		345200		342700		313000		310500		308000		305500		303000		300500		298000

		turvemaat				91500		89000		86500		84000		81500		71000		68500		66000		63500		61000		58500		56000

		multamaat				261200		261200		261200		261200		261200		242000		242000		242000		242000		242000		242000		242000

		Osuus lypsylehmistä laidunkaudella yöt sisällä				0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Sisällä oltavat tunnit				14		14		14		14		14		14		14		14		14		14		14		14



Lisää/muokkaa

Taru Palosuo:
Tietokappa 4/1999, s. 23-26

Taru Palosuo:
Tietokappa 4/1999, s. 23-26

Taru Palosuo:
TietoKappa 3/2000

Taru Palosuo:
Tätä lukua ei saatavissa (tarkistettu TIKEstä), interpoloitu vuoden 1990 ja 1992 perusteella.

Taru Palosuo:
lukuja vuosille 1991 - 1994 ei saatavissa (tarkistettu TIKEstä). Interpoloitu vuoden 1990 ja 1995 lukujen perusteella.

Taru Palosuo:
lukuja vuosille 1991 - 1994 ei saatavissa. Interpoloitu vuoden 1990 ja 1995 lukujen perusteella.

Taru Palosuo:
lukuja vuosille 1991 - 1994 ei saatavissa. Interpoloitu vuoden 1990 ja 1995 lukujen perusteella.

Taru Palosuo:
lukuja vuosille 1991 - 1994 ei saatavissa. Interpoloitu vuoden 1990 ja 1995 lukujen perusteella.

Taru Palosuo:
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000, karjantarkkailulehmien painot

Taru Palosuo:
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000

Pipatti 1997, VTT Tiedotteita 1835
Pirjo Mälkiä 13.3.1996: 
vasikan syntyp. 40 kg, keskim. kasvu 400 - 1200 g/pv (laskuissa 600 g/pv)

Pipatti 1997, VTT Tiedotteita 1835
Pirjo Mälkiä 13.3.1996: 
vasikan syntyp. 40 kg, keskim. kasvu 400 - 1200 g/pv (laskuissa 600 g/pv)

Pipatti 1997, VTT Tiedotteita 1835
Pirjo Mälkiä 13.3.1996: 
vasikan syntyp. 40 kg, keskim. kasvu 400 - 1200 g/pv (laskuissa 600 g/pv)

Pipatti 1997, VTT Tiedotteita 1835
Pirjo Mälkiä 13.3.1996: 
vasikan syntyp. 40 kg, keskim. kasvu 400 - 1200 g/pv (laskuissa 600 g/pv)

Pipatti 1997, VTT Tiedotteita 1835
Pirjo Mälkiä 13.3.1996: 
vasikan syntyp. 40 kg, keskim. kasvu 400 - 1200 g/pv (laskuissa 600 g/pv)

Riitta Pipatti:
MMM Tike
Maatilatilastollinen vuosikirja 1998

Riitta Pipatti:
maitotuotos per lehmä 99: 6443 l (Kaija Eskelinen, Tike 2.10.2000)

Pipatti 1997: VTT Tiedotteita 1835
Berit Korpilo, SLF 7.10.1993)

Pipatti 1997: VTT Tiedotteita 1835
Berit Korpilo, SLF 7.10.1993)

Pipatti 1997: VTT Tiedotteita 1835
Berit Korpilo, SLF 7.10.1993)

Taru Palosuo:
Tietokappa 1/97, s. 1

Taru Palosuo:
Tietokappa 1/97, s. 1

Taru Palosuo:
Tietokappa 1/97, s. 1

Taru Palosuo:
Tietokappa 1/97, s. 1

Taru Palosuo:
Tietokappa 1/97, s. 1

Taru Palosuo:
Tietokappa 9/2000, s.1

Taru Palosuo:
Tietokappa 9/2000, s.1

Taru Palosuo:
Tietokappa 9/2000, s.1

Taru Palosuo:
TietoKappa 12/99, s.1

Taru Palosuo:
Tietokappa 2/2000, s. 1

Taru Palosuo:
Pipatti 1997: VTT Tiedotteita 1835
(Pirjo Mälkia, MKL, 13.3.1996)

Taru Palosuo:
Juho Kyntäjä/ Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Juho Kyntäjä/ Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Mature weight, ks. määritelmä 
Juho Kyntäjä / Maaseutukeskusten liitto 11.10.2000

Taru Palosuo:
Good practice, p.4.13

Taru Palosuo:
Good practice, p. 4.14

Taru Palosuo:
Good practice, p.4.15

Taru Palosuo:
aikuisen painona käytetty  lypsylehmien ja sonni&emolehmien keskiarvoa

Taru Palosuo:
Good practice, p. 4.17, Eq 4.5a

Taru Palosuo:
Good practice, p. 4.18, Eq. 4.8

Taru Palosuo:
Good practice, p. 4.19

Taru Palosuo:
Good practice, p. 4.19

Taru Palosuo:
Good practice, p. 4.20

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.15, Table 4.5

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.15, Table 4.5

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.15, Table 4.4

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.15, Table 4.4

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.19, Table 4.7

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.13
(ka. females and bulls)

Riitta Pipatti:
IPCC Good Practice, p. 4.13

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.13

Berit Korpilo 1993
Pirjo Mälkiä 1996/1999

Taru Palosuo:
arvioita Kyntäjä/Maaseutukeskusten liitto & Pipatti/VTT

Taru Palosuo:
Suomen ympäristö 206, s. 24. Interpoloitu annetuista luvuista.

Taru Palosuo:
Tässä huomioiotu Nikanderin/SYKE esittämä lehmien yöpyminen sisällä laidunkauden aikana.

Taru Palosuo:
Merja Myllys / Maatalouden tutkimuskeskus 9.10.2000. Myllys151100_OrgSoils.xls.

Taru Palosuo:
Merjalla vuoden 1999 arvo Viljavuuspalvelusta(?) ja edellisten vuosien arvo saatu olettamalla 2500 hehtaarin vuosittainen vähenemä.

Taru Palosuo:
Vakio vuodesta 1995 lähtien. Aikaisemmat saatu lisäämällä edelliseen 19200 ha.

Paula Vanhamäki: Maatilatilastollinen vuosikirja 2001,s. 143 (eloporot 2000/01), lähde: Mika Kavakka, Paliskuntain yhdistys

Paula Vanhamäki: MMM/Tike, Maatilarekisteri 2001 (http://matilda.mmm.fi)

Paula Vanhamäki: Suomen Hippos, Terttu Peltonen

Paula Vanhamäki: Nautakarjan massat eivät muutu ratkaisevasti vuosittain, sopiva tarkistusväli n. 10 v. (Juho Kyntäjä, MKL, 17.9.2002)

Paula Vanhamäki: Juho Kyntäjä, MKL, 17.9.2002

Paula vanhamäki: Ei muutu ratkaisevasti, tarkistusväli n. 10 v. , (Juho Kyntäjä, MKL, 17.9.2002)

Paula Vanhamäki: Tietokappa 3/2002, s. 1

Paula Vanhamäki: TIKE/Rami Rauhala

MMM/Tike

non-dairy total

poultry total

Milk yield kg/day (dairy cows), for mother cows see C:88

Korjattu kaava soluissa L144-N144 arvosta 91/365 nykyiseen, jossa huomioitu sisällä yöpyvät lehmät. Vaikutus lannanlevityksen CH4 ja N2O päästöihin sekä maaperän N2O päästöihin vuosille 1999-2001

Taru Palosuo:
Riitan tiedostosta maatalousinventaari90-98.xls



CH4_ruoansulatus

		Kotieläinten ruoansulatuksen metaanipäästöt				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		GE, MJ/day

		lypsylehmiä				246.81		249.07		249.58		252.11		257.83		261.23		262.30		267.56		268.89		273.30		282.35		289.68

		emo- ja imett.lehm.				168.43		168.43		168.38		168.57		168.43		168.38		168.33		168.28		168.23		167.90		167.85		167.85

		sonneja yli 1v				152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84

		hiehoja				155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61

		vasikoita alle 1 v				63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74

		Ym

		nautakarja		1.00		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06		0.06

		EF, CH4-päästö eläintä kohti vuodessa, kg

		lypsylehmät				97.13		98.02		98.22		99.22		101.46		102.80		103.22		105.29		105.82		107.55		111.11		114.00

		emo- ja imett.lehmät				66.28		66.28		66.26		66.34		66.28		66.26		66.24		66.22		66.21		66.07		66.05		66.05

		sonnit yli 1v				60.15		60.15		60.15		60.15		60.15		60.15		60.15		60.15		60.15		60.15		60.15		60.15

		hiehot				61.24		61.24		61.24		61.24		61.24		61.24		61.24		61.24		61.24		61.24		61.24		61.24

		vasikat alle 1 v				25.08		25.08		25.08		25.08		25.08		25.08		25.08		25.08		25.08		25.08		25.08		25.08

		siat		1		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		lampaat		1		8		8		8		8		8		8		8		8		8		8		8		8

		vuohet		1		5		5		5		5		5		5		5		5		5		5		5		5

		hevoset		1		18		18		18		18		18		18		18		18		18		18		18		18

		porot				8.85		8.85		8.85		8.85		8.85		8.85		8.85		8.85		8.85		8.85		8.85		8.85

		Eläinmäärät				40.85		40.87		41.42		42.13		42.41		40.91		41.77		41.95		41.66		42.07		42.20		42.06

		Nautakarja

		lypsylehmät				489918		445600		428200		426400		416700		398700		392200		390900		383100		372400		364100		354800

		emo- ja imett.lehmät				14176		21200		27900		33100		32600		29100		31100		32400		30600		29600		27800		27200

		sonnit (yli 1v)				148873		144100		143300		139200		143500		109200		114700		120500		114800		118100		114900		111300

		hiehot				218833		213500		211100		216700		214800		189000		201100		196800		190300		187500		185000		181700

		vasikat (alle 1 v)				487905		485500		462700		436900		425400		422100		406500		401800		398300		379200		364900		362300

		siat				1394100		1344300		1297900		1272700		1298300		1400300		1395400		1467000		1401000		1351300		1297600		1260800

		lampaat				103258		106700		108400		120400		121100		158600		149500		150100		128300		106600		98900		96000

		vuohet				5900		5350		4800		4800		5700		6100		6500		8000		8100		7900		8500		7400

		hevoset				43900		45400		49200		49100		49000		49500		52000		53100		55200		54500		56700		56600

		porot				239067		259611		231637		215364		214274		208140		212851		202616		196143		195437		203424		185731

		CH4-päästöt

		lypsylehmät				47.58		43.68		42.06		42.31		42.28		40.99		40.48		41.16		40.54		40.05		40.46		40.45

		emo- ja imett.lehmät				0.94		1.41		1.85		2.20		2.16		1.93		2.06		2.15		2.03		1.96		1.84		1.80

		sonnit yli 1v				8.95		8.67		8.62		8.37		8.63		6.57		6.90		7.25		6.90		7.10		6.91		6.69

		hiehot				13.40		13.07		12.93		13.27		13.15		11.57		12.31		12.05		11.65		11.48		11.33		11.13

		vasikat alle 1 v				12.24		12.18		11.61		10.96		10.67		10.59		10.20		10.08		9.99		9.51		9.15		9.09

		siat				2.09		2.02		1.95		1.91		1.95		2.10		2.09		2.20		2.10		2.03		1.95		1.89

		lampaat				0.83		0.85		0.87		0.96		0.97		1.27		1.20		1.20		1.03		0.85		0.79		0.77

		vuohet				0.03		0.03		0.02		0.02		0.03		0.03		0.03		0.04		0.04		0.04		0.04		0.04

		hevoset				0.79		0.82		0.89		0.88		0.88		0.89		0.94		0.96		0.99		0.98		1.02		1.02

		porot				2.12		2.30		2.05		1.91		1.90		1.84		1.88		1.79		1.74		1.73		1.80		1.64

		Yhteensä, Gg CH4				88.97		85.01		82.83		82.79		82.62		77.78		78.10		78.87		77.01		75.74		75.29		74.51

		Yhteensä, Gg CO2-ekv.				1868.35		1785.27		1739.47		1738.56		1734.99		1633.33		1640.00		1656.33		1617.23		1590.44		1581.00		1564.73

		Non-dairy EF (CRF-tauluissa)				35.53		35.32		35.00		34.80		34.62		30.66		31.47		31.52		30.57		30.05		29.23		28.71



Lisää vuosi

Huom! Sarake B piilotettu.

Taru Palosuo:
Good practice, p. 4.26, Table 4.8

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4-10, Table 4-3

Implied emission factor for non-dairy cattle, CRF 
4 A



CH4_lanta

		Lannankäsittelyn metaanipäästöt				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		lannan tuhkapitoisuus, %

		naudat, lampat ja vuohet				8		8		8		8		8		8		8		8		8		8		8		8

		siat				2		2		2		2		2		2		2		2		2		2		2		2

		hevoset				4		4		4		4		4		4		4		4		4		4		4		4

		GE, MJ/day

		lypsylehmiä				246.81		249.07		249.58		252.11		257.83		261.23		262.30		267.56		268.89		273.30		282.35		289.68

		emo- ja imett.lehm.				168.43		168.43		168.38		168.57		168.43		168.38		168.33		168.28		168.23		167.90		167.85		167.85

		sonneja yli 1v				152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84		152.84

		hiehoja				155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61		155.61

		vasikoita alle 1 v				63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74		63.74

		VSi, lannan haihtuvien kiinteiden aineiden määrä, kg/eläin/päivä																										non-dairy		1.60422

		lypsylehmät				3.69		3.73		3.73		3.77		3.86		3.91		3.92		4.00		4.02		4.09		4.22		4.33

		emo- ja imett.lehmät				2.52		2.52		2.52		2.52		2.52		2.52		2.52		2.52		2.52		2.51		2.51		2.51

		sonnit yli 1v				2.29		2.29		2.29		2.29		2.29		2.29		2.29		2.29		2.29		2.29		2.29		2.29

		hiehot				2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33		2.33

		vasikat alle 1 v				0.95		0.95		0.95		0.95		0.95		0.95		0.95		0.95		0.95		0.95		0.95		0.95

		siat				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5

		lampaat				0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		vuohet				0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28

		hevoset				1.72		1.72		1.72		1.72		1.72		1.72		1.72		1.72		1.72		1.72		1.72		1.72

		siipikarja				0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10

		Non-dairy (CRF 4B(a))				1.55		1.55		1.57		1.60		1.61		1.56		1.59		1.59		1.58		1.60		1.60		1.60

		B0, maksimaalinen CH4:n tuotantokapasiteetti, m3/kg VS

		lypsylehmät				0.24		0.24		0.24		0.24		0.24		0.24		0.24		0.24		0.24		0.24		0.24		0.24

		emo- ja imett.lehmät				0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		sonnit yli 1v				0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		hiehot				0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		vasikat alle 1 v				0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		siat				0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45

		lampaat				0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19

		vuohet				0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		hevoset				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		siipikarja				0.32		0.32		0.32		0.32		0.32		0.32		0.32		0.32		0.32		0.32		0.32		0.32

						0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17		0.17

		MCF, lannankäsittelymenetelmän vaikutus CH4-päästöihin, kg CH4 / kg VS

		lypsylehmät				0.029		0.029		0.029		0.029		0.029		0.033		0.033		0.033		0.033		0.033		0.033		0.033

		emo- ja imett.lehmät				0.013		0.013		0.013		0.013		0.013		0.013		0.013		0.013		0.013		0.013		0.013		0.013

		sonnit yli 1v				0.037		0.037		0.037		0.037		0.037		0.046		0.046		0.046		0.046		0.046		0.046		0.046

		hiehot				0.028		0.028		0.028		0.028		0.028		0.032		0.032		0.032		0.032		0.032		0.032		0.032

		vasikat alle 1 v				0.028		0.028		0.028		0.028		0.028		0.033		0.033		0.033		0.033		0.033		0.033		0.033

		siat				0.051		0.051		0.051		0.051		0.051		0.061		0.061		0.061		0.061		0.061		0.061		0.061

		lampaat				0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010

		vuohet				0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010

		hevoset				0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010		0.010

		siipikarja				0.010		0.010		0.010		0.010		0.010		0.011		0.011		0.011		0.011		0.011		0.011		0.011

		EFi, kg CH4 /eläin/päivä

		lypsylehmät				6.37		6.43		6.45		6.51		6.66		7.49		7.52		7.67		7.71		7.84		8.09		8.31

		emo- ja imett.lehmät				1.35		1.35		1.35		1.35		1.35		1.41		1.41		1.41		1.41		1.41		1.41		1.41

		sonnit yli 1v				3.52		3.52		3.52		3.52		3.52		4.37		4.37		4.37		4.37		4.37		4.37		4.37

		hiehot				2.72		2.72		2.72		2.72		2.72		3.07		3.07		3.07		3.07		3.07		3.07		3.07

		vasikat alle 1 v				1.11		1.11		1.11		1.11		1.11		1.31		1.31		1.31		1.31		1.31		1.31		1.31

		siat				2.78		2.78		2.78		2.78		2.78		3.37		3.37		3.37		3.37		3.37		3.37		3.37

		lampaat				0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19		0.19

		vuohet				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		hevoset				1.39		1.39		1.39		1.39		1.39		1.42		1.42		1.42		1.42		1.42		1.42		1.42

		siipikarja				0.08		0.08		0.08		0.08		0.08		0.09		0.09		0.09		0.09		0.09		0.09		0.09

		Implied emission factor non-dairy cattle (CRF 4 B(a))				1.93		1.92		1.93		1.95		1.97		2.20		2.25		2.26		2.25		2.28		2.29		2.28

		Eläinmäärät

		Nautakarja

		lypsylehmät				489918		445600		428200		426400		416700		398700		392200		390900		383100		372400		364100		354800

		emo- ja imett.lehmät				14176		21200		27900		33100		32600		29100		31100		32400		30600		29600		27800		27200

		sonnit (yli 1v)				148873		144100		143300		139200		143500		109200		114700		120500		114800		118100		114900		111300

		hiehot				218833		213500		211100		216700		214800		189000		201100		196800		190300		187500		185000		181700

		vasikat (alle 1 v)				487905		485500		462700		436900		425400		422100		406500		401800		398300		379200		364900		362300

		siat				1394100		1344300		1297900		1272700		1298300		1400300		1395400		1467000		1401000		1351300		1297600		1260800

		lampaat				103258		106700		108400		120400		121100		158600		149500		150100		128300		106600		98900		96000

		vuohet				5900		5350		4800		4800		5700		6100		6500		8000		8100		7900		8500		7400

		hevoset				43900		45400		49200		49100		49000		49500		52000		53100		55200		54500		56700		56600

		siipikarja

		kanat >5kk, kukot, broileriemot				4844800		4138000		3968900		4024900		4089800		4436200		4486700		4482700		4178400		3760900		3490000		3608000

		kanat <5kk				1632500		1303500		1597500		1522300		1421600		1482300		1245600		1287800		1184700		1025300		914400		1043000

		broilerit				2551000		2884080		3217160		3550240		3883320		4216400		4052400		4911100		5507200		5998200		7917900		5412100

		CH4-päästöt, Gg

		lypsylehmät				3.12		2.87		2.76		2.78		2.77		2.99		2.95		3.00		2.95		2.92		2.95		2.95

		emo- ja imett.lehmät				0.02		0.03		0.04		0.04		0.04		0.04		0.04		0.05		0.04		0.04		0.04		0.04

		sonnit yli 1v				0.52		0.51		0.50		0.49		0.50		0.48		0.50		0.53		0.50		0.52		0.50		0.49

		hiehot				0.60		0.58		0.57		0.59		0.58		0.58		0.62		0.60		0.58		0.58		0.57		0.56

		vasikat alle 1 v				0.54		0.54		0.52		0.49		0.47		0.55		0.53		0.52		0.52		0.50		0.48		0.47

		siat				3.87		3.74		3.61		3.54		3.61		4.72		4.71		4.95		4.73		4.56		4.38		4.25

		lampaat				0.02		0.02		0.02		0.02		0.02		0.03		0.03		0.03		0.02		0.02		0.02		0.02

		vuohet				0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		hevoset				0.06		0.06		0.07		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.08		0.08

		siipikarja				0.71		0.65		0.69		0.71		0.74		0.89		0.86		0.94		0.95		0.95		1.08		0.88

		Yhteensä, Gg CH4				9.47		8.99		8.78		8.73		8.82		10.35		10.31		10.69		10.39		10.15		10.09		9.74

		Yhteensä, Gg CO2-ekv.				198.79		188.89		184.28		183.27		185.15		217.34		216.53		224.49		218.10		213.14		211.91		204.49

		Emissions: Non-dairy				1.68		1.66		1.63		1.61		1.61		1.65		1.69		1.70		1.65		1.63		1.59		1.56

		Kiinteät parametrit

		MCF-kertoimet

		lietelanta		0.1

		kuivikelanta		0.01

		laidun		0.01

		ravinnon energiatiheys, MJ/kg_kuiva-ainetta		18.45



Lisää/muokkaa

Taru Palosuo:
Tämä sarake on tekninen
työstösarake, ei informaatioarvoa

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4.23 ja 4.47, Table B-7

Taru Palosuo:
laskenta Yleiset-taulukossa

Taru Palosuo:
Good Practice, p. 4.31, Eq. 4.16

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4.42, Table B-2

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4.47, Table B-7

Taru Palosuo:
IPCC:n oletusarvot, Guidelines, p. 4.39, Table B-1

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4.42, Table B-2

Taru Palosuo:
IPCC:n oletusarvot: Guidelines, p. 4.47, Table B-7

Taru Palosuo:
Good practice,p. 4.34, Eq. 4.17

Taru Palosuo:
IPCC:n oletusarvot, Guidelines, p. 4.25, Table 4-8

Taru Palosuo:
IPCC:n oletusarvo: Good Practice, p. 4.31, Eq. 4.16

Muuttunut, koska korjattu "yleiset" taulusta solut L-N144

Muuttunut, koska korjattu "yleiset" taulusta solut L-N144

Muuttunut, koska korjattu "yleiset" taulusta solut L-N144

Muuttunut, koska korjattu "yleiset" taulusta solut L-N144

B0 non dairy cattle



N2O_lanta

		Lannankäsittelyn typpioksiduulipäästöt				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Eläinmäärät

		Nautakarja

		lypsylehmät				489918		445600		428200		426400		416700		398700		392200		390900		383100		372400		364100		354800

		emo- ja imett.lehmät				14176		21200		27900		33100		32600		29100		31100		32400		30600		29600		27800		27200

		sonnit (yli 1v)				148873		144100		143300		139200		143500		109200		114700		120500		114800		118100		114900		111300

		hiehot				218833		213500		211100		216700		214800		189000		201100		196800		190300		187500		185000		181700

		vasikat (alle 1 v)				487905		485500		462700		436900		425400		422100		406500		401800		398300		379200		364900		362300

		siat				1394100		1344300		1297900		1272700		1298300		1400300		1395400		1467000		1401000		1351300		1297600		1260800

		lampaat				103258		106700		108400		120400		121100		158600		149500		150100		128300		106600		98900		96000

		vuohet				5900		5350		4800		4800		5700		6100		6500		8000		8100		7900		8500		7400

		hevoset				43900		45400		49200		49100		49000		49500		52000		53100		55200		54500		56700		56600

		siipikarja

		kanat >5kk, kukot, broileriemot				4844800		4138000		3968900		4024900		4089800		4436200		4486700		4482700		4178400		3760900		3490000		3608000

		kanat <5kk				1632500		1303500		1597500		1522300		1421600		1482300		1245600		1287800		1184700		1025300		914400		1043000

		broilerit				2551000		2884080		3217160		3550240		3883320		4216400		4052400		4911100		5507200		5998200		7917900		5412100

		Lannan typpisisältö, kg N / eläin(paikka) /vuosi

		Nautakarja

		lypsylehmät				92.0		93.6		95.2		96.8		98.4		100.0		99.0		98.0		97.0		96.0		96.0		96.0

		emo- ja imett.lehmät				50.0		51.0		52.0		53.0		54.0		55.0		54.5		54.0		53.5		53.0		53.0		53.0

		sonnit (yli 1v)				50.0		51.0		52.0		53.0		54.0		55.0		54.4		53.8		53.2		52.6		52.6		52.6

		hiehot				43.0		43.4		43.8		44.2		44.6		45.0		44.5		44.0		43.5		43.0		43.0		43.0

		vasikat (alle 1 v)				23.0		23.4		23.8		24.2		24.6		25.0		24.8		24.6		24.4		24.2		24.2		24.2

		siat				12.0		11.8		11.6		11.4		11.2		11.0		10.8		10.4		10.0		9.6		9.6		9.6

		lampaat				18.0		17.8		17.6		17.4		17.2		17.0		16.8		16.6		16.4		16.2		16.2		16.2

		vuohet				18.0		17.8		17.6		17.4		17.2		17.0		16.8		16.6		16.4		16.2		16.2		16.2

		hevoset				65.0		65.0		65.0		65.0		65.0		65.0		64.5		64.0		63.5		63.0		63.0		63.0

		siipikarja

		kanat >5kk, kukot, broileriemot				0.9		0.9		0.9		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		kanat <5kk				0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		broilerit				0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		Non-dairy (CRF 4B(b))				33.1		33.6		34.5		35.5		36.2		35.6		35.8		35.6		35.1		35.0		35.1		35.0

		Lannankäsittely				0.6		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4

		Laidun

		Nautakarja

		lypsylehmät				0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28		0.28

		emo- ja imett.lehmät				0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36		0.36

		sonnit (yli 1v)				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		hiehot				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		vasikat (alle 1 v)				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		siat				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		lampaat				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		vuohet				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		hevoset				0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33		0.33

		siipikarja

		kanat >5kk, kukot, broileriemot				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		kanat <5kk				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		broilerit				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Lietelanta

		Nautakarja

		lypsylehmät				0.22		0.22		0.22		0.22		0.22		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		emo- ja imett.lehmät				0.03		0.03		0.03		0.03		0.03		0.04		0.04		0.04		0.04		0.04		0.04		0.04

		sonnit (yli 1v)				0.30		0.30		0.30		0.30		0.30		0.40		0.40		0.40		0.40		0.40		0.40		0.40

		hiehot				0.20		0.20		0.20		0.20		0.20		0.24		0.24		0.24		0.24		0.24		0.24		0.24

		vasikat (alle 1 v)				0.20		0.20		0.20		0.20		0.20		0.26		0.26		0.26		0.26		0.26		0.26		0.26

		siat				0.45		0.45		0.45		0.45		0.45		0.57		0.57		0.57		0.57		0.57		0.57		0.57

		lampaat				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		vuohet				0.00		0.00		0.00		0.00		0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		hevoset				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		siipikarja

		kanat >5kk, kukot, broileriemot				0.00		0.00		0.00		0.00		0.00		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		kanat <5kk				0.00		0.00		0.00		0.00		0.00		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		broilerit				0.00		0.00		0.00		0.00		0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		Kuivikelanta

		Nautakarja

		lypsylehmät				0.50		0.50		0.50		0.50		0.50		0.47		0.47		0.47		0.47		0.47		0.47		0.47

		emo- ja imett.lehmät				0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61

		sonnit (yli 1v)				0.70		0.70		0.70		0.70		0.70		0.60		0.60		0.60		0.60		0.60		0.60		0.60

		hiehot				0.47		0.47		0.47		0.47		0.47		0.43		0.43		0.43		0.43		0.43		0.43		0.43

		vasikat (alle 1 v)				0.47		0.47		0.47		0.47		0.47		0.42		0.42		0.42		0.42		0.42		0.42		0.42

		siat				0.55		0.55		0.55		0.55		0.55		0.43		0.43		0.43		0.43		0.43		0.43		0.43

		lampaat				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		vuohet				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		hevoset				0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67		0.67

		siipikarja

		kanat >5kk, kukot, broileriemot				1.00		1.00		1.00		1.00		1.00		0.98		0.98		0.98		0.98		0.98		0.98		0.98

		kanat <5kk				1.00		1.00		1.00		1.00		1.00		0.98		0.98		0.98		0.98		0.98		0.98		0.98

		broilerit				1.00		1.00		1.00		1.00		1.00		0.99		0.99		0.99		0.99		0.99		0.99		0.99

		Päästökerroin, kg N2O-N/kg N eritetty

		laidun		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		lietelanta		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001		0.001

		kuivikelanta		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02

		N2O-päästö, Gg																								17605460.8219178		17252703.5616438

		laidun (ilmoitetaan CRF-tauluissa maaperän N2O päästöissä kohdassa: Animal Production)				0.67		0.64		0.64		0.65		0.64		0.63		0.62		0.61		0.59		0.57		0.55		0.54

		lietelanta				0.04		0.04		0.03		0.03		0.03		0.04		0.04		0.04		0.04		0.04		0.04		0.03

		kuivikelanta				1.75		1.67		1.64		1.65		1.65		1.46		1.44		1.44		1.38		1.32		1.30		1.26

		Kaikki yhteensä, Gg N2O				2.46		2.35		2.32		2.33		2.33		2.13		2.11		2.10		2.01		1.92		1.88		1.83

		Kaikki yhteensä, Gg CO2-ekv.				761		727		718		723		723		661		653		650		624		596		584		569

		Yhteensä ilman laidunta, Gg N2O				1.79		1.70		1.68		1.68		1.69		1.50		1.49		1.49		1.42		1.36		1.33		1.29

		Yhteensä ilman laidunta, Gg CO2-ekv.				554		528		520		522		523		466		460		460		440		420		413		400

						Laitumen päästöt lasketaan tässä mutta raportoidaan CRF-tauluissa "Agricultural soils" osassa. Lannankäsittelyn päästöihin niitä ei ole laskettu.

		Päästöt prosentteina %

		laidun				27		27		28		28		28		29		29		29		29		29		29		30

		lietelanta				2		2		1		1		1		2		2		2		2		2		2		2

		kuivikelanta				71		71		71		71		71		69		69		69		69		69		69		69

		Lannassa erittyvä typpimäärä

		vuodessa (kg N/yr)

		lypsykarja				21276899		20504913		20331043		20606388		20495873		20010214		19728184		19457532		18823130		18004561		17605461		17252704

		laidun				12657334		11712565		11447604		11591071		11514620		11196370		10903697		10757782		10435539		10039496		9815737		9565019

		lietelanta				9724537		8998678		8795111		8905335		8846598		10035771		9773436		9642646		9353806		8998816		8798252		8573523

		kuivikelanta				22690586		20996916		20521925		20779115		20642062		18637860		18150667		17907772		17371355		16712088		16339611		15922258

		muu nautakarja

		laidun				7035452		7166433		7177032		7249845		7217102		6835521		6860168		6719632		6499757		6226413		6043319		5964655

		lietelanta				6410502		6393111		6361623		6327582		6417813		7211019		7295203		7274358		6985413		6834352		6649093		6521782

		kuivikelanta				15338130		15497356		15622185		15705593		15919404		12617461		12809408		12781990		12255859		11959235		11610307		11390302

		lampaat

		laidun				611061		624414		627235		688754		684796		886422		825732		819176		691765		567755		526744		511299

		lietelanta				0		0		0		0		0		7239		6743		6690		5649		4637		4302		4176

		kuivikelanta				1247583		1274846		1280605		1406206		1398124		1802539		1679125		1665794		1406705		1154529		1071134		1039726

		siat

		laidun				0		0		0		0		0		0		0		0		0		0		0		0

		lietelanta				7528140		7138233		6775038		6528951		6543432		8779881		8590082		8729824		7992089		7398011		7104017		6902547

		kuivikelanta				9201060		8724507		8280602		7979829		7997528		6623419		6480238		6585656		6029119		5580955		5359171		5207185

		siipikarja

		laidun				0		0		0		0		0		0		0		0		0		0		0		0

		lietelanta				0		0		0		0		0		68273		67182		67923		64080		58611		58033		55870

		kuivikelanta				5197020		4478956		4376186		4395424		4414620		4620427		4536911		4668363		4491668		4204373		4360827		3977230

		vuohet

		laidun				34915		31308		27774		27459		32232		34093		35901		43660		43673		42076		45271		39413

		lietelanta				0		0		0		0		0		557		586		713		713		687		739		644

		kuivikelanta				71285		63922		56706		56061		65808		69050		72712		88427		88453		85217		91689		79824

		hevoset

		laidun				938137		970192		1051397		1049260		1047123		1057808		1102685		1117282		1152395		1128822		1174389		1172318

		lietelanta				0		0		0		0		0		8639		9005		9124		9411		9219		9591		9574

		kuivikelanta				1915363		1980808		2146603		2142240		2137877		2151053		2242310		2271993		2343394		2295459		2388120		2383908

		Tarkistus: total/animal waste

		management system CRF 4B(b)

		Liquid				23663179		22530023		21931772		21761868		21807843		26111378		25742238		25731278		24411163		23304333		22624028		22068116

		Solid storage				55661027		53017310		52284811		52464467		52575423		46521808		45971371		45969996		43986554		41991857		41220860		40000432

		Pasture and paddock				21276899		20504913		20331043		20606388		20495873		20010214		19728184		19457532		18823130		18004561		17605461		17252704

		Yhteensä				100601104		96052246		94547626		94832724		94879140		92643400		91441793		91158806		87220846		83300750		81450348		79321252



Lisää/muokkaa

Huom! Sarake B piilotettu.

#N/A keltaisessa solussa tarkoittaa, että kyseisen vuoden arvoja ei löydy Yleiset-taulukosta.

Taru Palosuo:
IPCC:n oletusarvot: Good practice, p. 4.43, Table 4.12

Taru Palosuo:
HUOM. Laiduntamisen aiheuttaman typpihuuhtouman N2O-päästöjä ei toistaiseksi lasketa tässä mallissa. Toisaalta laiduntamisen päästökerroin korkeampi kuin esim. Väkilannoitteille ja lietteille.

Ilmoitetaan CRF-taulussa 4B (b)

N excretion on pasture land and paddocs, CRF 4 D, kg N/yr

Muuttunut koska korjattu "yleiset" taulusta kaava soluissa L-N 144

Muuttunut koska korjattu "yhteiset" taulussa solut L-N 144

Muuttunut koska korjattu kaava "yleiset" taulussa soluissa L-N 144

Ilmoitetaan CRF-taulussa
4 B(b)

N2O manure management, CRF 4s1

N poultry



N2O_maaperä

		Maatalousmaan dityppioksidipäästöt				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Suorat päästöt maatalousmaasta

		väkilannoitteet

		N-määrä lannoitteissa, Mg N/a				228470		202462		163229		168199		169138		195460		179529		169345		169928		162700		167276		165700

		kaasuuntuva osuus, FracGASF				0.006		0.006		0.006		0.006		0.006		0.006		0.006		0.006		0.006		0.006		0.006		0.006

		N-kuormitus lannoitteista, Mg N/a				227099.180		201247.228		162249.626		167189.806		168123.172		194287.240		178451.826		168328.930		168908.432		161723.800		166272.344		164705.800

		päästökerroin, kg N2O-N / kg N-kuormitus				0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125

		N2O-päästö väkilannoitteista, Gg N2O				4.46		3.95		3.19		3.28		3.30		3.82		3.51		3.31		3.32		3.18		3.27		3.24

		lannan levitys

		Eläinmäärät

		Nautakarja

		lypsylehmät				489918		445600		428200		426400		416700		398700		392200		390900		383100		372400		364100		354800

		emo- ja imett.lehmät				14176		21200		27900		33100		32600		29100		31100		32400		30600		29600		27800		27200

		sonnit (yli 1v)				148873		144100		143300		139200		143500		109200		114700		120500		114800		118100		114900		111300

		hiehot				218833		213500		211100		216700		214800		189000		201100		196800		190300		187500		185000		181700

		vasikat (alle 1 v)				487905		485500		462700		436900		425400		422100		406500		401800		398300		379200		364900		362300

		siat				1394100		1344300		1297900		1272700		1298300		1400300		1395400		1467000		1401000		1351300		1297600		1260800

		lampaat				103258		106700		108400		120400		121100		158600		149500		150100		128300		106600		98900		96000

		vuohet				5900		5350		4800		4800		5700		6100		6500		8000		8100		7900		8500		7400

		hevoset				43900		45400		49200		49100		49000		49500		52000		53100		55200		54500		56700		56600

		siipikarja

		kanat >5kk, kukot, broileriemot				4844800		4138000		3968900		4024900		4089800		4436200		4486700		4482700		4178400		3760900		3490000		3608000

		kanat <5kk				1632500		1303500		1597500		1522300		1421600		1482300		1245600		1287800		1184700		1025300		914400		1043000

		broilerit				2551000		2884080		3217160		3550240		3883320		4216400		4052400		4911100		5507200		5998200		7917900		5412100

		Lannan typpisisältö, kg N / eläin(paikka) /vuosi

		Nautakarja

		lypsylehmät				92		94		95		97		98		100		99		98		97		96		96		96

		emo- ja imett.lehmät				50		51		52		53		54		55		55		54		54		53		53		53

		sonnit (yli 1v)				50		51		52		53		54		55		54		54		53		53		53		53

		hiehot				43		43		44		44		45		45		45		44		44		43		43		43

		vasikat (alle 1 v)				23		23		24		24		25		25		25		25		24		24		24		24

		siat				12		12		12		11		11		11		11		10		10		10		10		10

		lampaat				18		18		18		17		17		17		17		17		16		16		16		16

		vuohet				18		18		18		17		17		17		17		17		16		16		16		16

		hevoset				65		65		65		65		65		65		65		64		64		63		63		63

		siipikarja

		kanat >5kk, kukot, broileriemot				1		1		1		1		1		1		1		1		1		1		1		1

		kanat <5kk				0		0		0		0		0		0		0		0		0		0		0		0

		broilerit				0		0		0		0		0		0		0		0		0		0		0		0

		N-määrä lannasta, Mg N/a				100601		96052		94548		94833		94879		92643		91442		91159		87221		83301		81450		79321

		kaasuuntuva osuus, FracGASM				0.30		0.30		0.30		0.30		0.30		0.31		0.30		0.31		0.31		0.31		0.31		0.31

		polttoaineena käytetty osuus, FracFUEL-AM				0		0		0		0		0		0		0		0		0		0		0		0

		laiduntavan karjan jätösten osuus, FracPRP				0.21		0.21		0.22		0.22		0.22		0.22		0.22		0.21		0.22		0.22		0.22		0.22

		N-kuormitus lannasta, Mg N/a				55281.928		52674.737		51756.489		51803.680		51707.525		50451.422		49862.539		49688.471		47381.450		45054.371		44052.972		42827.298

		päästökerroin, kg N2O-N / kg N-kuormitus				0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125

		N2O-päästö lannasta maaperässä, Gg N2O				1.09		1.03		1.02		1.02		1.02		0.99		0.98		0.98		0.93		0.88		0.87		0.84																																																		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		lietteet

		N-kuormitus, Mg N/a				2202		1749		1531.920		1404.000		2063.050		2159.850		2498.500		2285.400		575.000		391.000		513.000		513.000

		Päästökerroin, kg N2O-N /kg N				0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125

		N2O-päästö, Gg N2O/a				0.04		0.03		0.03		0.03		0.04		0.04		0.05		0.04		0.01		0.01		0.01		0.01

		niittojäännös

		Sato, Gg

		Viljat

		syysvehnä				137.4		149.1		35.2		62.1		42.3		52.5		108.4		83.7		95.9		30.9		147.5		97.1

		kevätvehnä				489.5		281.4		177.1		296.4		295.1		327.0		350.9		380.4		301.0		223.2		390.8		391.8

		ruis				244.2		28.2		26.6		62.9		22.2		57.7		86.9		47.3		49.3		23.6		108.2		64.1

		ohra				1720.2		1778.8		1330.6		1678.9		1858.1		1763.5		1859.6		2003.5		1316.2		1567.7		1984.8		1786.0

		kaura				1661.8		1154.9		997.6		1202.3		1149.9		1097.2		1260.8		1243.4		975.1		990.1		1412.8		1287.1

		seosvilja																31.0		48.5		35.4		43.7		51.0		32.9

		rypsi/rapsi				117.0		94.9		132.6		127.4		107.9		127.9		89.4		92.9		63.9		88.3		70.9		100.8

		herne				9.1		28.3		29.1		30.0		13.9		10.9		13.3		13.1		4.2		7.2		11.7		11.5

		peruna				881.4		672.1		673.2		777.2		725.6		798.0		765.7		754.1		590.7		791.1		785.2		732.8

		sokerijuurikas				1125.0		1042.8		1049.0		996.0		1096.9		1110.0		896.6		1360.0		892.0		1172.1		1046.0		1070.2

		apilansiemen																0.2		0.2		0.1		0.2		0.2		0.16

		Tähteet/tuotos

		Viljat

		syysvehnä				1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30

		kevätvehnä				1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30

		ruis				1.60		1.60		1.60		1.60		1.60		1.60		1.60		1.60		1.60		1.60		1.60		1.60

		ohra				1.20		1.20		1.20		1.20		1.20		1.20		1.20		1.20		1.20		1.20		1.20		1.20

		kaura				1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30

		seosvilja				1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34		1.34

		rypsi/rapsi				3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		herne				1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		peruna				0.40		0.40		0.40		0.40		0.40		0.40		0.40		0.40		0.40		0.40		0.40		0.40

		sokerijuurikas				0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20

		apilansiemen				1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30		1.30

		Kuiva-ainepit. maanpinnan yläpuolisilla osilla

		Viljat

		syysvehnä				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		kevätvehnä				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		ruis				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		ohra				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		kaura				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		seosvilja				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		rypsi/rapsi				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		herne				0.87		0.87		0.87		0.87		0.87		0.87		0.87		0.87		0.87		0.87		0.87		0.87

		peruna				0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45		0.45

		sokerijuurikas				0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		apilansiemen				0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83		0.83

		N-pitoisuus

		Viljat

		syysvehnä				0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028

		kevätvehnä				0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028		0.0028

		ruis				0.005		0.005		0.005		0.005		0.005		0.005		0.005		0.005		0.005		0.005		0.005		0.005

		ohra				0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004

		kaura				0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007		0.007

		seosvilja				0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004		0.004

		rypsi/rapsi				0.015		0.015		0.015		0.015		0.015		0.015		0.015		0.015		0.015		0.015		0.015		0.015

		herne				0.035		0.035		0.035		0.035		0.035		0.035		0.035		0.035		0.035		0.035		0.035		0.035

		peruna				0.011		0.011		0.011		0.011		0.011		0.011		0.011		0.011		0.011		0.011		0.011		0.011

		sokerijuurikas				0.023		0.023		0.023		0.023		0.023		0.023		0.023		0.023		0.023		0.023		0.023		0.023

		apilansiemen				0.048		0.048		0.048		0.048		0.048		0.048		0.048		0.048		0.048		0.048		0.048		0.048

		N-kuormitus, Mg N/a

		Viljat

		syysvehnä				415		450		106		188		128		159		327		253		290		93		446		293

		kevätvehnä				1479		850		535		895		892		988		1060		1149		909		674		1181		1184

		ruis				1557		180		170		401		142		368		554		302		314		150		690		409

		ohra				7367		7618		5699		7190		7958		7553		7964		8581		5637		6714		8501		7649

		kaura				12552		8723		7535		9081		8685		8287		9523		9391		7365		7478		10671		9721

		seosvilja				0		0		0		0		0		0		150		234		171		211		246		159

		rypsi/rapsi				4370		3545		4953		4758		4030		4777		3339		3470		2387		3298		2648		3765

		herne				416		1293		1329		1370		635		498		607		598		192		329		534		525

		peruna				1745		1331		1333		1539		1437		1580		1516		1493		1170		1566		1555		1451

		sokerijuurikas				770		713		718		681		750		759		613		930		610		802		715		732

		apilansiemen				0		0		0		0		0		0		8		10		5		10		10		8

		Yhteensä				30669.73		24702.74		22376.731		26104.175		24655.845		24968.42		25662.02		26411.62		19049.59		21326.75		27196.61		25896.407

		päästökerroin, kg N2O-N / kg N-kuormitus				0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125

		Päästöt niittojäännöksestä, Gg N20				0.60		0.49		0.44		0.51		0.48		0.49		0.50		0.52		0.37		0.42		0.53		0.51

																										0.0305185127		0.030120008

		biologinen typensidonta -> herne

		N-kuormitus, Mg N/a				692.7375		2154		2215.238		2283.750		1058.138		829.763		1026.207		1015.564		328.888		566.426		908.989		890.099

		päästökerroin, kg N2O-N / kg N-kuormitus				0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125		0.0125

		N2O-päästö, Gg N2O				0.01		0.04		0.04		0.04		0.02		0.02		0.02		0.02		0.01		0.01		0.02		0.02

		suopellot

		pinta-ala, ha				352700		350200		347700		345200		342700		313000		310500		308000		305500		303000		300500		298000																																																		0		0		0		0		0		0		0		0

		päästökerroin, kg N2O-N ha-1 a-1				8		8		8		8		8		8		8		8		8		8		8		8

		N2O-päästö, Gg N2O				4.43		4.40		4.37		4.34		4.31		3.93		3.90		3.87		3.84		3.81		3.78		3.75																																																		0.00		0.00		0.00		0.00

		Suorat päästöt yhteensä, Gg N2O				10.64		9.95		9.09		9.23		9.17		9.29		8.96		8.74		8.48		8.31		8.47		8.36

		Gg CO2-ekv.				3298		3085		2817		2860		2843		2880		2778		2709		2629		2576		2626		2591

		Epäsuorat päästöt maatalousmaasta

		laskeumasta syntyvät päästöt																																																																												0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		päästökerroin, kg N2O-N / kg NH4-N & NOX-N				0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		N2O-päästö, Gg N2O				0.51		0.48		0.47		0.47		0.48		0.47		0.47		0.47		0.44		0.42		0.42		0.40

		N laskeuma, vuosi , kg N				32529167		30824929		30055835		30080855		30567659		30125136		29700694		29704108		27996212		26920643		26412294		25742818

		huuhtoumasta syntyvät päästöt

		päästökerroin kg N2O-N / kg N huuhtoutunut				0.025		0.025		0.025		0.025		0.025		0.025		0.025		0.025		0.026		0.025		0.025		0.025

		huuhtoutuva osuus, FracLEACH				0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15		0.15

		N2O-päästö, Gg N2O				1.95		1.77		1.53		1.56		1.57		1.71		1.61		1.55		1.58		1.45		1.47		1.45

		N huuhtouma, vuosi (CRF 4D), kg N				49690906		45039487		38896282		39665359		39912029		43539488		41020394		39418381		38658577		36958763		37385902		36830138

		Epäsuorat päästöt yhteensä, Gg N2O				2.463		2.25		2.00		2.03		2.05		2.18		2.08		2.02		2.02		1.87		1.88		1.85																																																		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Gg CO2-ekv.				764		699		620		630		635		677		644		625		626		581		584		574

						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Suorat

		Lannoitteet				4.46		3.95		3.19		3.28		3.30		3.82		3.51		3.31		3.32		3.18		3.27		3.24

		Lanta maaperässä (levitetty)				1.09		1.03		1.02		1.02		1.02		0.99		0.98		0.98		0.93		0.88		0.87		0.84

		Niittojäännös				0.60		0.49		0.44		0.51		0.48		0.49		0.50		0.52		0.37		0.42		0.53		0.51

		N-sidonta				0.01		0.04		0.04		0.04		0.02		0.02		0.02		0.02		0.01		0.01		0.02		0.02

		Suopellot				4.43		4.40		4.37		4.34		4.31		3.93		3.90		3.87		3.84		3.81		3.78		3.75

		Suorat yhteensä Gg				10.60		9.92		9.06		9.20		9.13		9.25		8.91		8.69		8.47		8.30		8.46		8.35

		Suorat yhteensä Gg CO2-ekv.				3285		3075		2808		2852		2831		2867		2763		2695		2626		2573		2623		2588

		Epäsuorat

		laskeuma				0.51		0.48		0.47		0.47		0.48		0.47		0.47		0.47		0.44		0.42		0.42		0.40

		huuhtouma				1.95		1.77		1.53		1.56		1.57		1.71		1.61		1.55		1.58		1.45		1.47		1.45

		(laskettuna seuraavista: väkilannoitteet, lanta maaperässä

		(sisältää myös laitumelle tulevan lannan), liete)

		Epäsuorat yhteensä				2.46		2.25		2.00		2.03		2.05		2.18		2.08		2.02		2.02		1.87		1.88		1.85

		Epäsuorat yhteensä Gg CO2-ekv.				764		699		620		630		635		677		644		625		626		581		584		574

		YHTEENSÄ Gg N2O				13.06		12.17		11.06		11.23		11.18		11.43		10.99		10.71		10.49		10.18		10.34		10.20

		YHTEENSÄ Gg CO2-ekv.				4049		3773		3428		3481		3466		3544		3407		3320		3252		3155		3207		3162

		Laitumen lanta (eläinten mukana tuleva)				0.67		0.64		0.64		0.65		0.64		0.63		0.62		0.61		0.59		0.57		0.55		0.54

		Lietteen levitys				0.04		0.03		0.03		0.03		0.04		0.04		0.05		0.04		0.01		0.01		0.01		0.01

		Kaikki yhteensä				13.77		12.85		11.73		11.91		11.86		12.10		11.66		11.36		11.09		10.75		10.91		10.75

		Kaikki yhteensä Gg CO2-ekv.				4269		3984		3635		3691		3678		3752		3615		3523		3439		3332		3382		3333

		Laitumelle tuleva lanta ilmoitetaan CRF-tauluissa kohdassa "Agricultural soils-animal production"

		Lietteen levitys ilmoitetaan CRF-tauluissa kohdassa "Agricultural soils-other source"



Lisää/muokkaa

Taru Palosuo:
Sari Häkkinen/Kemira Agro 10.10.2000
(lannoitusvuosi 98/99)

Korjattu Maatilatilastollisen vuosikirjan 2001 mukaiseksi, s. 89

Taru Palosuo:
Good practice, p. 4.56, Eq. 4.22

Taru Palosuo:
IPCC:n oletusarvot Good practice, p. 4.60, Table 4.17

Taru Palosuo:
IPCC:n oletusarvot Good practice, p. 4.60, Table 4.17

Taru Palosuo:
tuorein tieto SYKEsta saatavissa 11/2000

Taru Palosuo:
Riitan Maatalous90-98.xls -tiedostosta

Taru Palosuo:
TietoKappa 12/98, s. 35-36

Taru Palosuo:
TietoKappa 12/99, s. 35-36

Taru Palosuo:
TietoKappa 12/99, s. 35-36

Taru Palosuo:
TietoKappa 12/2000, s. 23 - 24

Taru Palosuo:
Huom. Tämä arvo muuttunut vuoden 2000 TietoKappaan. Muutettu tähän 20.2.2000

Taru Palosuo:
Guidelines, p. 4.85, Table 4-17

Taru Palosuo:
Guidelines, p. 4.85, Table 4-17

Taru Palosuo:
ei lukua taulukossa, oletettu samaksi kuin vehnällä ja ohralla

Taru Palosuo:
ei lukua taulukossa, oletettu samaksi kuin vehnällä ja ohralla

Taru Palosuo:
Good practice, p. 4.58, table 4.16

Taru Palosuo:
Markku Kontturi, MTT, suullinen tieto 11.10.

Taru Palosuo:
Markku Kontturi, MTT, suullinen tieto 11.10. pätee härkäpavulle, voisi olla apilansiemenelle yhtä iso

Taru Palosuo:
Good practice, P. 4.59,
eq. 4.29

Taru Palosuo:
IPCC:n oletusarvot Good practice, p. 4.60, Table 4.17

Taru Palosuo:
Good practice, p. 4.57, eq. 4.26

Taru Palosuo:
IPCC:n oletusarvot Good practice, p. 4.60, Table 4.17

Taru Palosuo:
Good practice, p. 4.54, Eq. 4.20/4.21, loppuosa

Taru Palosuo:
IPCC:n oletusarvot Good practice, p. 4.60, Table 4.17

Taru Palosuo:
Good practice, p. 4.54, Eq. 4.20/4.21, loppuosa

Taru Palosuo:
Good practice, p. 4.54, Eq. 4.21 (~)

Taru Palosuo:
IPCC:n oletusarvot, Good practice, p. 4.73, Table 4.18

Taru Palosuo:
Good practice, p. 4.70, eq. 4.32

Taru Palosuo:
HUOM. Laiduntamisen myötä pelloille päätyvän lannan N2O-päästöjä ei toistaiseksi tässä mukana. Toisaalta laiduntamisen päästökerroin korkeampi kuin muiden pelloille päätyvien typpien.

Taru Palosuo:
IPCC:n oletusarvot, Good practice, p. 4.73, Table 4.18

Paula Vanhamäki: Pipatti et al. 2000. Maatalouden kasvihuonekaasupäästöt sekä päästöjen vähentämisen mahdollisuudet ja kustannustehokkuus, s. 2000

Taru Palosuo:
Good practice, p. 4.72, eq. 4.38

Taru Palosuo:
Good practice, p. 4.67, Eq. 4.30

Paula Perälä: Maatilatilastollinen vuosikirja 2001, s. 89

Paula Vamhamäki:  Vuoden 2001 lietetietoa ei saatavilla SYKEsta
kuin vasta vuodenvaihteessa.

Paula Vanhamäki: Rypsi 98.7 ja rapsi 2.1. (Lähde: Maatilatilastollinen vuosikirja 2001, s. 113)

Paula Vanhamäki: Maatilatilastollinen vuosikirja 2001, s.112

Taru Palosuo:
Tiedostosta Nh3p90.xls

Taru Palosuo:
Tiedostosta Nh3p91.xls

Taru Palosuo:
Tiedostosta Nh2p92.xls

Taru Palosuo:
Tiedostosta Nh3p93.xls

Taru Palosuo:
Tiedostosta Nh3p94.xls

Taru Palosuo:
Tiedostosta Nh3p95.xls

Taru Palosuo:
Tiedostosta Nh3p96.xls

Taru Palosuo:
Tiedostosta Nh3p97.xls

Taru Palosuo:
Tiedostosta Nh3p98.xls

kg NH3-N+NOx-N/kg N-kuormitus

kg NH3-N + NOx-N/kg N eritetty lannasta

Ilmoitetaan CRF-taulussa 4D

Ilmoitetaan CRF-taulussa 4D

Ilmoitetaan CRF-taulussa 4D

Ilmoitetaan CRF 4D-taulussa

Ilmoitetaan CRF 4D-taulussa

Korjattu Maatilatilastollinen vuosikirja 2001 tilaston mukaiseksi, s. 89

Luku korjattu v.2001. Aikaisemmin 0.028

Muuttunut koska korjattu N-pitoisuus



CO2_maaperä

		Maatalouden hiilidioksidipäästöt				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Orgaanisten maiden viljely

		turvemaat, ha				91500		89000		86500		84000		81500		71000		68500		66000		63500		61000		58500		56000

		osuus "vilja"				0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20

		osuus "nurmi"				0.80		0.80		0.80		0.80		0.80		0.80		0.80		0.80		0.80		0.80		0.80		0.80

		päästökerroin "vilja", Mg C ha-1 a-1				4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00		4.00

		päästökerroin "nurmi", Mg C ha-1 a-1				2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		CO2-päästö, Gg CO2				805.20		783.20		761.20		739		717		625		603		581		559		537		515		493

		multamaat, ha				261200		261200		261200		261200		261200		242000		242000		242000		242000		242000		242000		242000

		osuus "vilja"				0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70		0.70

		osuus "nurmi"				0.30		0.30		0.30		0.30		0.30		0.30		0.30		0.30		0.30		0.30		0.30		0.30

		päästökerroin "vilja", Mg C ha-1 a-1				1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		päästökerroin "nurmi", Mg C ha-1 a-1				0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50

		CO2-päästö, Gg CO2				814.07		814.07		814.07		814		814		754		754		754		754		754		754		754

		CO2-päästöt yhteensä, Gg CO2				1619		1597		1575		1553		1531		1379		1357		1335		1313		1291		1269		1247

						441619		435619		429619		423619		417619		376099		370099		364099		358099		352099		346100		340100

						201140		200640		200140		199640		199140		183600		183100		182600		182100		181600		181100		180600

		Kivennäismaiden viljely				151560		149560		147560		145560		143560		129400		127400		125400		123400		121400		119400		117400

		long term cultivated				256040		254040		252040		250040		248040		226200		224200		222200		220200		218200		216200		214200

		high activity				185579		181579		177579		173579		169579		149899		145899		141899		137899		133899		129900		125900

		pinta-ala 20 vuotta sitten,ha				149116		145420		150326		151294		157751		157828		163251		151580		150865		150766		145013		149886

		pinta-ala nyt, ha				154693		130339		120648		120714		122375		127875		136477		140481		145002		142318		145068		145827

		low activity

		pinta-ala 20 vuotta sitten,ha				555796		542020		560306		563914		587981		588268		608481		564980		562315		561946		540503		558666

		pinta-ala nyt, ha				576583		485809		449688		449934		456125		476625		508687		523611		540462		530458		540708		543537

		sandy

		pinta-ala 20 vuotta sitten,ha				447348		436260		450978		453882		473253		473484		489753		454740		452595		452298		435039		449658

		pinta-ala nyt, ha				464079		391017		361944		362142		367125		383625		409431		421443		435006		426954		435204		437481

		improved pasture

		high activity

		pinta-ala 20 vuotta sitten,ha				128777		121000		115379		111034		106689		106744		103048		104731		103378		103730		104654		101816

		pinta-ala nyt, ha				75009		68541		72732		75526		75273		83116		77242		75515		74976		73854		75559		72468						High activity

		low activity																																259127

		pinta-ala 20 vuotta sitten,ha				479987		451000		430049		413854		397659		397864		384088		390361		385318		386630		390074		379496						Low activity

		pinta-ala nyt, ha				279579		255471		271092		281506		280563		309796		287902		281465		279456		275274		281629		270108						965837

		sandy																																Sandy				2002345

		pinta-ala 20 vuotta sitten,ha				386331		363000		346137		333102		320067		320232		309144		314193		310134		311190		313962		305448						777381

		pinta-ala nyt, ha				225027		205623		218196		226578		225819		249348		231726		226545		224928		221562		226677		217404

		set aside < 20

		high activity

		pinta-ala 20 vuotta sitten,ha				5258		5280		5302		5533		4774		5346		4730		9955		11088		9669		11253		7425

		pinta-ala nyt, ha				20108		54318		58135		54307		55561		24552		19723		17776		18315		23254		19921		22209

		low activity

		pinta-ala 20 vuotta sitten,ha				19598		19680		19762		20623		17794		19926		17630		37105		41328		36039		41943		27675

		pinta-ala nyt, ha				74948		202458		216685		202417		207091		91512		73513		66256		68265		86674		74251		82779

		sandy

		pinta-ala 20 vuotta sitten,ha				15774		15840		15906		16599		14322		16038		14190		29865		33264		29007		33759		22275

		pinta-ala nyt, ha				60324		162954		174405		162921		166683		73656		59169		53328		54945		69762		59763		66627

		forested <20

		high activity

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				15334		15169		15730		16192		15752		14916		14938		15070		15103		15169		15180		15334

		low activity

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				57154		56539		58630		60352		58712		55596		55678		56170		56293		56539		56580		57154

		sandy

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				46002		45507		47190		48576		47256		44748		44814		45210		45309		45507		45540		46002

		abondoned

		high activity

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				18007		3333		3762		1122		253		19459		22649		17424		11935		9570		5192		3289

		low activity

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				67117		12423		14022		4182		943		72529		84419		64944		44485		35670		19352		12259

		sandy

		pinta-ala 20 vuotta sitten,ha				0		0		0		0		0		0		0		0		0		0		0		0

		pinta-ala nyt, ha				54021		9999		11286		3366		759		58377		67947		52272		35805		28710		15576		9867

		Maaperän hiilivarasto, Mg C/ha

		long-term cultivated

		high activity				56		56		56		56		56		56		56		56		56		56		56		56

		low activity				56		56		56		56		56		56		56		56		56		56		56		56

		sandy				14		14		14		14		14		14		14		14		14		14		14		14

		improved pasture

		high activity				88		88		88		88		88		88		88		88		88		88		88		88

		low activity				88		88		88		88		88		88		88		88		88		88		88		88

		sandy				22		22		22		22		22		22		22		22		22		22		22		22

		set aside < 20

		high activity				64		64		64		64		64		64		64		64		64		64		64		64

		low activity				64		64		64		64		64		64		64		64		64		64		64		64

		sandy				16		16		16		16		16		16		16		16		16		16		16		16

		forested <20

		high activity				88		88		88		88		88		88		88		88		88		88		88		88

		low activity				88		88		88		88		88		88		88		88		88		88		88		88

		sandy				22		22		22		22		22		22		22		22		22		22		22		22

		abondoned

		high activity				64		64		64		64		64		64		64		64		64		64		64		64

		low activity				64		64		64		64		64		64		64		64		64		64		64		64

		sandy				16		16		16		16		16		16		16		16		16		16		16		16

		Hiilivaraston muutos 20 vuodessa

		long-term cultivated

		high activity				312312		-844536		-1661968		-1712480		-1981056		-1677368		-1499344		-621544		-328328		-473088		3080		-227304

		low activity				1164072		-3147816		-6194608		-6382880		-7383936		-6252008		-5588464		-2316664		-1223768		-1763328		11480		-847224

		sandy				234234		-633402		-1246476		-1284360		-1485792		-1258026		-1124508		-466158		-246246		-354816		2310		-170478

		improved pasture

		high activity				-4731584		-4616392		-3752936		-3124704		-2764608		-2079264		-2270928		-2571008		-2499376		-2629088		-2560360		-2582624

		low activity				-17635904		-17206552		-13988216		-11646624		-10304448		-7749984		-8464368		-9582848		-9315856		-9799328		-9543160		-9626144

		sandy				-3548688		-3462294		-2814702		-2343528		-2073456		-1559448		-1703196		-1928256		-1874532		-1971816		-1920270		-1936968

		set aside < 20

		high activity				950400		3138432		3381312		3121536		3250368		1229184		959552		500544		462528		869440		554752		946176

		low activity				3542400		11697792		12603072		11634816		12115008		4581504		3576512		1865664		1723968		3240640		2067712		3526656

		sandy				712800		2353824		2535984		2341152		2437776		921888		719664		375408		346896		652080		416064		709632

		forested <20

		high activity				1349392		1334872		1384240		1424896		1386176		1312608		1314544		1326160		1329064		1334872		1335840		1349392

		low activity				5029552		4975432		5159440		5310976		5166656		4892448		4899664		4942960		4953784		4975432		4979040		5029552

		sandy				1012044		1001154		1038180		1068672		1039632		984456		985908		994620		996798		1001154		1001880		1012044

		abondoned

		high activity				1152448		213312		240768		71808		16192		1245376		1449536		1115136		763840		612480		332288		210496

		low activity				4295488		795072		897408		267648		60352		4641856		5402816		4156416		2847040		2282880		1238528		784576

		sandy				864336		159984		180576		53856		12144		934032		1087152		836352		572880		459360		249216		157872

		Yhteenveto

		high activity				-967032		-774312		-408584		-218944		-92928		30536		-46640		-250712		-272272		-285384		-334400		-303864

		low activity				-3604392		-2886072		-1522904		-816064		-346368		113816		-173840		-934472		-1014832		-1063704		-1246400		-1132584

		sandy				-725274		-580734		-306438		-164208		-69696		22902		-34980		-188034		-204204		-214038		-250800		-227898

		Kaikki yhteensä, Mg C				-5296698		-4241118		-2237926		-1199216		-508992		167254		-255460		-1373218		-1491308		-1563126		-1831600		-1664346

		Muutettuna päästöksi, Gg CO2				971.06		778		410		220		93		-31		47		252		273		287		336		305

		Maatalousmaiden kalkitus

		Kalkkikivi CaCO3

		määrä/a, Mg		1		599870		391769		314459		306255		280263		582977		662450		694588		667728		640400		626861		588,000

		päästökerroin		2		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Dolomiitti CaMg(CO3)2

		määrä/a, Mg		3		713810		505183		357350		623889		618246		204275		229214		297681		272425		274500		268655		252,000

		päästökerroin		4		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13

		Puristekalkki

		määrä/a, Mg				46610		61737		60053		55886		60280		55042		46524		69676		48080		57916		50000		50,400

		kosteus				0.333		0.333		0.333		0.333		0.333		0.333		0.333		0.333		0.333		0.333		0.333		0.333

		päästökerroin				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		CO2-päästö, Gg CO2				618		431		326		449		436		370		414		468		438		430		419		394

		Mg C				168510		117628		88997		122329		118828		100919		113016		127626		119391		117169		114150		107354

		Hiilidioksidipäästöt yhteensä, Gg CO2				3208.20		2806.11		2311.88		2221.67		2060.29		1718.40		1818.25		2054.75		2024.20		2007.22		2023.38		1945.79

						630959		432948		354514		343531		320470		619690		693482		741062		699798		679030		660211		621617

						713810		505183		357350		623889		618246		204275		229214		297681		272425		274500		268655		252000

		Mineraalimaiden pinta-alojen tarkistus:

		High activity				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Low activity				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Sandy				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						75715		51954		42542		41224		38456		74363		83218		88927		83976		81484		79225		74594

						92795		65674		46456		81106		80372		26556		29798		38698		35415		35685		34925		32760

		High activity soils, ha				283151		271700		271007		267861		269214		269918		271029		266266		265331		264165		260920		259127

		Low activity soils, ha				1055381		1012700		1010117		998391		1003434		1006058		1010199		992446		988961		984615		972520		965837

		Sandy soils, ha				849453		815100		813021		803583		807642		809754		813087		798798		795993		792495		782760		777381

		Mineral soils total				2187985		2099500		2094145		2069835		2080290		2085730		2094315		2057510		2050285		2041275		2016200		2002345
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		Päästölähde								Kaasu		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Kotieläinten ruoansulatus								CH4		1868.35		1785.27		1739.47		1738.56		1734.99		1633.33		1640.00		1656.33		1617.23		1590.44		1581.00		1564.73

		Lannankäsittely								CH4		198.79		188.89		184.28		183.27		185.15		217.34		216.53		224.49		218.10		213.14		211.91		204.49

		Maaperä suorat								N2O		3284.99		3074.52		2807.93		2851.67		2830.74		2867.18		2762.84		2694.90		2625.63		2573.28		2622.97		2588.19		3733.81

		Maaperä epäsuorat								N2O		763.63		698.68		620.12		629.60		634.98		677.00		644.25		624.76		626.02		581.25		583.97		573.94

		Eläinten lanta laitumelle								N2O		207.30		199.78		198.08		200.77		199.69		194.96		192.21		189.57		183.39		175.42		171.53		168.09

		Liete								N2O		13.41		10.65		9.33		8.55		12.56		13.15		15.21		13.92		3.50		2.38		3.12		3.12

		Lanta (liete+kiinteä)								N2O		553.82		527.52		520.09		521.75		522.86		465.98		460.43		460.41		440.45		420.47		412.63		400.47

		Orgaaniset maat								CO2		1619.27		1597.27		1575.27		1553.27		1531.27		1379.03		1357.03		1335.03		1313.03		1291.03		1269.03		1247.03

		Kivennäismaat								CO2		971.06		777.54		410.29		219.86		93.32		-30.66		46.83		251.76		273.41		286.57		335.79		305.13

		Kalkitus								CO2		617.87		431.30		326.32		448.54		435.70		370.03		414.39		467.96		437.77		429.62		418.55		393.63

		YHTEENSÄ						Gg CO2 ekv.				10099		9291		8391		8356		8181		7787		7750		7919		7739		7564		7611		7449

		YHTEENSÄ						Tg CO2 ekv.				10.10		9.29		8.39		8.36		8.18		7.79		7.75		7.92		7.74		7.56		7.61		7.45

										1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CH4								2067		1974		1924		1922		1920		1851		1857		1881		1835		1804		1793		1769

		N2O								4823		4511		4156		4212		4201		4218		4075		3984		3879		3753		3794		3734

		CO2								3208		2806		2312		2222		2060		1718		1818		2055		2024		2007		2023		1946

		YHTEENSÄ				Gg CO2 ekv.				10099		9291		8391		8356		8181		7787		7750		7919		7739		7564		7611		7449

		YHTEENSÄ				Tg CO2 ekv.				10.10		9.29		8.39		8.36		8.18		7.79		7.75		7.92		7.74		7.56		7.61		7.45

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Enteric fermentation								CH4		1.87		1.79		1.74		1.74		1.73		1.63		1.64		1.66		1.62		1.59		1.58		1.56

		Manure management								CH4		0.20		0.19		0.18		0.18		0.19		0.22		0.22		0.22		0.22		0.21		0.21		0.20

		Agricultural soils-direct emissions								N2O		3.28		3.07		2.81		2.85		2.83		2.87		2.76		2.69		2.63		2.57		2.62		2.59

		Agricultural soils-indirect emissions								N2O		0.76		0.70		0.62		0.63		0.63		0.68		0.64		0.62		0.63		0.58		0.58		0.57

		Animal production								N2O		0.21		0.20		0.20		0.20		0.20		0.19		0.19		0.19		0.18		0.18		0.17		0.17

		Sludge spreading								N2O		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.01		0.00		0.00		0.00		0.00

		Manure management								N2O		0.55		0.53		0.52		0.52		0.52		0.47		0.46		0.46		0.44		0.42		0.41		0.40

		Organic soils								CO2		1.62		1.60		1.58		1.55		1.53		1.38		1.36		1.34		1.31		1.29		1.27		1.25

		Mineral soils								CO2		0.97		0.78		0.41		0.22		0.09		-0.03		0.05		0.25		0.27		0.29		0.34		0.31

		Liming								CO2		0.62		0.43		0.33		0.45		0.44		0.37		0.41		0.47		0.44		0.43		0.42		0.39

		Total						Tg CO2 eq.				10.10		9.29		8.39		8.36		8.18		7.79		7.75		7.92		7.74		7.56		7.61		7.45

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CH4 enteric fermentation										1.87		1.79		1.74		1.74		1.73		1.63		1.64		1.66		1.62		1.59		1.58		1.56

		CH4 manure management										0.20		0.19		0.18		0.18		0.19		0.22		0.22		0.22		0.22		0.21		0.21		0.20

		N2O agricultural soils										4.27		3.98		3.64		3.69		3.68		3.75		3.61		3.52		3.44		3.33		3.38		3.33

		N2O manure management										0.55		0.53		0.52		0.52		0.52		0.47		0.46		0.46		0.44		0.42		0.41		0.40

		CO2 organic soils										1.62		1.60		1.58		1.55		1.53		1.38		1.36		1.34		1.31		1.29		1.27		1.25

		CO2 mineral soils										0.97		0.78		0.41		0.22		0.09		-0.03		0.05		0.25		0.27		0.29		0.34		0.31

		CO2 liming										0.62		0.43		0.33		0.45		0.44		0.37		0.41		0.47		0.44		0.43		0.42		0.39

		Total						Tg CO2 eq.				10.10		9.29		8.39		8.36		8.18		7.79		7.75		7.92		7.74		7.56		7.61		7.45

				Kalkitusluvut aikaisemmin

				624.7004573333		440.3466686667		335.1222013333		456.729174		444.536136		378.0994433333		421.2073653333		478.170803		444.8115686667		438.10404		425.877265		401.016

				Kalkitusluvut nyt

				617.8712187413		431.3009194707		326.3232064693		448.540742628		435.703925052		370.0346894933		414.3906248973		467.961860828		437.7668431107		429.61818768		418.551265		393.631392

		Ero (%)		1.1		2.1		2.6		1.8		2.0		2.1		1.6		2.1		1.6		1.9		1.7		1.8
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Synteettiset lannoitteet
Lannoitteena käytetty lanta
N-sidonta
Niittojäännös
Suopellot

Laskeuma ja huuhtouma laskettuna väkilannoitteista, levitetystä lannasta ja lietteestä



XXXXXX2

		





XXXXXX3

		





XXXXXX1

		





XXXXXXX

		





XXXXXX4

		






_1110180873.xls
Kaavio9

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



Tg CO2 equivalents

2.874

2.516

2.238

2.143

2.24

2.343

2.421

2.538

2.556

2.74

2.984

3.048



Taul1

		

		co2		77.233		75.281		72.173		72.829		79.195		76.652		82.122		81.056		78.512		77.831		75.391		80.888

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

																										Figure 3

																										Finnish aggregated

																										greenhouse gas emissions

																										1990-2001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		co2		62.4590544007		61.0621704126		58.6615621924		59.1639042561		65.4587434149		62.6756394778		68.123203648		66.8320124467		64.5936720101		64.0647526449		62.2828847488		67.6924868825

		ch4		6.3391993027		6.2828918194		6.1943673939		6.18303367		6.1319235174		6.1165108788		6.0523114847		5.9646088498		5.7644610499		5.652518603		5.4270717209		5.3683784189

		n20		8.3400431266		7.8679882329		7.2802998664		7.4479788331		7.5623068532		7.7618475224		7.7966273404		8.0150617312		7.8557381131		7.7147879145		7.1050735789		7.094983246

		f		0.09		0.07		0.04		0.03		0.04		0.1		0.15		0.24		0.3		0.4		0.58		0.73

				0.0226783		0.05		0.1		0.1011630536		6.52		29.33		77.3		167.76		245.2229262664		318.5963		501.7319		612.7227

				0.07		0.08		0.09		0.1		0.12		0.14		0.16		0.18		0.21		25.59		22.456		0.32

				94.389943		67.31913		36.639895		33.61057		34.90117		68.52847		72.2019		75.98049		53.17989		51.9825		31.8587		55.02975

				94.4826213		67.44913		36.829895		33.8117330536		41.54117		97.99847		149.6619		243.92049		298.6128162664		396.1688		556.0466		668.07245

						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2

		GREENHOUSE GAS SOURCE AND SINK

		CATEGORIES				CO2 equivalent (Gg)

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Energy		59584.37768		58783.074554		56836.626754		57679.74986		64058.5734		61862.90792		67391.25804		66276.54516		63901.47136		63268.00637		60753.60023		66508.93215

		Industrial processes		2874.3254367791		2515.5231922489		2237.9507476651		2143.3625922622		2240.2379172394		2342.7757704597		2420.8261835691		2538.1724544249		2555.7853453124		2740.3086861343		2984.1003681411		3048.4851992738

		Solvent and other product use		62		62		62		62		62		62		62		62		62		62		62		48.67

		Agriculture		10098.5024548892		9291.4144082764		8391.1656373614		8355.8395298803		8181.258023791		7787.3355110414		7749.738600805		7919.1316178815		7738.5152165666		7563.5930068798		7610.5159317918		7451.0933323512

		Waste		3973.2835520423		4013.7286159654		4037.8103103672		4031.7993461924		3960.9222647515		3897.4841716287		3799.5201133454		3702.1174414948		3534.6643786981		3446.6966704027		3250.4901446986		3140.6253158097

		Other		640.2903276		614.7588245333		607.5058982667		555.9771638667		691.5233497333		699.4929758667		698.4614354667		557.6368438667		720.0476888		750		730		690

																						Figures 1 and 6.

				sox		nox		co		nmvoc

		1990		260		300		559		218

		1991		194		290		522		205

		1992		141		284		478		198

		1993		123		282		457		191

		1994		114		282		444		188

		1995		96		258		436		184

		1996		105		268		461		179

		1997		99		260		474		173

		1998		90		252		452		169

		1999		87		247		545		164

		2000		74		236		526		160

		2001		87		210		603		156

				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas

				so		Nox		co		nmvoc

		ene		67.5		41.8		5.6		0

				57.3		45.7		6.4		0

				38.5		44.7		6.6		0

				40.8		47.2		7.5		0

				41.8		48.5		8.6		0

				30.2		33.9		7.7		0

				40.9		42.2		8.3		0

				38.4		37.9		8.7		0

				34		35.5		9.3		0

				30		31.7		9.4		0

				25.4		29.5		7.1		0

						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				A. Fuel Combustion Activities (Sectoral Approach)		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				1. Energy Industries		26 653,91		1.95		1.61		46.13		14.22		0.02		42.48

				a.  Public Electricity and Heat Production		24 061,72		1.71		1.51		41.9		13.5		0.02		36.07

				b.  Petroleum Refining		2 503,77		0.24		0.08		3.71		0.72		0		5.85

				c.  Manufacture of Solid Fuels and Other Energy Industries		88.42		0		0.01		0.52		0		0		0.56

				2. Manufacturing Industries and Construction		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				a.  Iron and Steel		5 603,62		0.09		0.16		3.53		12.43		0		4.37

				b.  Non-Ferrous Metals		135.36		0		0		0.27		0.01		0		0.71

				c.  Chemicals		1 651,11		0.18		0.26		2.03		0.63		0		3.52

				d.  Pulp, Paper and Print		3 830,14		1.26		0.45		18.78		26.97		0		8.94

				e.  Food Processing, Beverages and Tobacco		271.98		0.02		0.03		0.5		0.13		0		1.05

				f.  Other (please specify)		2 307,91		2.06		0.53		17.7		10.9		2.1		4.63

				Construction		955.55		1.66		0.46		12.5		8		2.1		1.15

				Other manufacturing sectors		1 352,13		0.4		0.07		5.2		2.9		0		3.48

				3. Transport		12 575,13		3.28		2.24		92.36		410.36		53.4		2.06

				a.  Civil Aviation		360		0.02		0.02		1.11		2.09		0.14		0.09

				b.  Road Transportation		10 910,38		2.48		1.79		73.92		320.36		37.66		0.22

				c.  Railways		135.79		0.01		0.07		3.11		0.43		0.17		0.06

				d.  Navigation		463.67		0.44		0.11		7.22		24.54		8.18		1.17

				e.  Other Transportation (please specify)		705.29		0.34		0.24		7		62.94		7.25		0.52

				other off-road-machinery		705.29		0.34		0.24		7		62.94		7.25		0.52
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																										Figure 3

																										Finnish aggregated

																										greenhouse gas emissions

																										1990-2001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		co2		62.4590544007		61.0621704126		58.6615621924		59.1639042561		65.4587434149		62.6756394778		68.123203648		66.8320124467		64.5936720101		64.0647526449		62.2828847488		67.6924868825

		ch4		6.3391993027		6.2828918194		6.1943673939		6.18303367		6.1319235174		6.1165108788		6.0523114847		5.9646088498		5.7644610499		5.652518603		5.4270717209		5.3683784189

		n20		8.3400431266		7.8679882329		7.2802998664		7.4479788331		7.5623068532		7.7618475224		7.7966273404		8.0150617312		7.8557381131		7.7147879145		7.1050735789		7.094983246

		f		0.09		0.07		0.04		0.03		0.04		0.1		0.15		0.24		0.3		0.4		0.58		0.73

				0.0226783		0.05		0.1		0.1011630536		6.52		29.33		77.3		167.76		245.2229262664		318.5963		501.7319		612.7227

				0.07		0.08		0.09		0.1		0.12		0.14		0.16		0.18		0.21		25.59		22.456		0.32

				94.389943		67.31913		36.639895		33.61057		34.90117		68.52847		72.2019		75.98049		53.17989		51.9825		31.8587		55.02975

				94.4826213		67.44913		36.829895		33.8117330536		41.54117		97.99847		149.6619		243.92049		298.6128162664		396.1688		556.0466		668.07245

						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2

		GREENHOUSE GAS SOURCE AND SINK

		CATEGORIES				CO2 equivalent (Gg)

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Energy		59584.37768		58783.074554		56836.626754		57679.74986		64058.5734		61862.90792		67391.25804		66276.54516		63901.47136		63268.00637		60753.60023		66508.93215

		Industrial processes		2874.3254367791		2515.5231922489		2237.9507476651		2143.3625922622		2240.2379172394		2342.7757704597		2420.8261835691		2538.1724544249		2555.7853453124		2740.3086861343		2984.1003681411		3048.4851992738

		Solvent and other product use		62		62		62		62		62		62		62		62		62		62		62		48.67

		Agriculture		10098.5024548892		9291.4144082764		8391.1656373614		8355.8395298803		8181.258023791		7787.3355110414		7749.738600805		7919.1316178815		7738.5152165666		7563.5930068798		7610.5159317918		7451.0933323512

		Waste		3973.2835520423		4013.7286159654		4037.8103103672		4031.7993461924		3960.9222647515		3897.4841716287		3799.5201133454		3702.1174414948		3534.6643786981		3446.6966704027		3250.4901446986		3140.6253158097

		Other		640.2903276		614.7588245333		607.5058982667		555.9771638667		691.5233497333		699.4929758667		698.4614354667		557.6368438667		720.0476888		750		730		690

																						Figures 1 and 6.

				sox		nox		co		nmvoc
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				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas

				so		Nox		co		nmvoc
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				38.5		44.7		6.6		0
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						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				A. Fuel Combustion Activities (Sectoral Approach)		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				1. Energy Industries		26 653,91		1.95		1.61		46.13		14.22		0.02		42.48

				a.  Public Electricity and Heat Production		24 061,72		1.71		1.51		41.9		13.5		0.02		36.07

				b.  Petroleum Refining		2 503,77		0.24		0.08		3.71		0.72		0		5.85

				c.  Manufacture of Solid Fuels and Other Energy Industries		88.42		0		0.01		0.52		0		0		0.56

				2. Manufacturing Industries and Construction		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				a.  Iron and Steel		5 603,62		0.09		0.16		3.53		12.43		0		4.37

				b.  Non-Ferrous Metals		135.36		0		0		0.27		0.01		0		0.71

				c.  Chemicals		1 651,11		0.18		0.26		2.03		0.63		0		3.52

				d.  Pulp, Paper and Print		3 830,14		1.26		0.45		18.78		26.97		0		8.94

				e.  Food Processing, Beverages and Tobacco		271.98		0.02		0.03		0.5		0.13		0		1.05

				f.  Other (please specify)		2 307,91		2.06		0.53		17.7		10.9		2.1		4.63

				Construction		955.55		1.66		0.46		12.5		8		2.1		1.15

				Other manufacturing sectors		1 352,13		0.4		0.07		5.2		2.9		0		3.48

				3. Transport		12 575,13		3.28		2.24		92.36		410.36		53.4		2.06

				a.  Civil Aviation		360		0.02		0.02		1.11		2.09		0.14		0.09

				b.  Road Transportation		10 910,38		2.48		1.79		73.92		320.36		37.66		0.22

				c.  Railways		135.79		0.01		0.07		3.11		0.43		0.17		0.06

				d.  Navigation		463.67		0.44		0.11		7.22		24.54		8.18		1.17

				e.  Other Transportation (please specify)		705.29		0.34		0.24		7		62.94		7.25		0.52

				other off-road-machinery		705.29		0.34		0.24		7		62.94		7.25		0.52

						CO2		CH4		N2O		NOX		CO		NMVOC		SO2

				Total Energy		63 973,91		26.28		6.25		209.49		602.7		110.12		76.56

				Fuel Combustion		60 449,35		24.37		6.25		209.49		602.7		92.36		76.56

				Manufacturing		13 800,12		3.62		1.44		42.81		51.07		2.1		23.22

				Transport		12 575,13		3.28		2.24		92.36		410.36		53.4		2.06
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																										Finnish aggregated
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						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2
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																						Figures 1 and 6.
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				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas
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						Figure 4. Finnish greenhouse gas emissions trend 1990-2001 by gas

						Figure 5. Finnish greenhouse gas emissions in 1990-2001 by gas excluding CO2

		GREENHOUSE GAS SOURCE AND SINK
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																						Figures 1 and 6.
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				Figure 7. Finnish indirect greenhouse gas emissions trend 1990-2001 by gas
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