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1. Introduction
In 1994, Romania ratified the United Nations Framework Convention on Climate Change (UNFCCC) by Law 24/1994.  In accordance with Art.12 of the Convention, in March 1995 Romania submitted its first National Communication (NC1) to the UNFCCC Secretariat. The second National Communication (NC2) (comprising the greenhouse gas emissions inventories for 1989, 1990, and 1991) was submitted in April 1998 and was revised by an international expert review team from 27 September to 1 October 1999. The third National Communication (NC3) is finished and the members of the National Commission on Climate Change have already verified it. The Ministry of Waters and Environmental Protection is looking for some financial assistance for editing and publishing this important document that will be submitted this year.

Romania signed the Kyoto Protocol in 1997 and ratified it in January 2001, being the first Annex I country Party that ratified the Protocol. Romania has chosen to ratify first and then to establish the national systems for implementation. 

In accordance with the provisions of the Kyoto Protocol, Romania committed itself to reduce the greenhouse gas emissions by 8% below the 1989 (base year) levels in the first commitment period, 2008 - 2012.

In accordance with the UNFCCC provisions the base year for Romania was established 1990, which wasn’t appropriate taking into account the fact that Romania’s economic performance, showed a strong decline after 1989 in the transition to a market economy. Through the Decisions 9/CP.2 and 11/CP.4, the COP accepted the proposal to change the base year from 1990 for some Parties with economies in transition. The year 1989 was established as the base year for Romania, because 1989 expressed the best, Romania’s economic output potential directly connected with the Romania’s emissions potential. The economic decline resulted in a relevant decrease of the greenhouse gas emissions. When the new greenhouse gases were also defined (HFC, PFC, SF6), it became necessary to determine the base year for these gases, too. Romania has not determined yet the base year for these gases. It is considered very important to establish the base year especially for HFCs, which have began to be used intensively since the mid-90s as a necessity to replace the Freon type gases (large contributors to the ozone layer depletion). Therefore, in accordance with Art. 3.8 of the Kyoto Protocol, 1995 could be considered as the base year for these gases. The lack of data concerning this type of gases still remains an important problem and maybe for the future inventories it will be resolved by asking the data not from the National Institute for Statistics, but from the producers.

2. Inventory Preparation process 

Originally, the inventories were prepared by the National Research and Development Institute for Environmental Protection (ICIM-Bucharest) according to the published IPCC ”Draft IPCC Guidelines for National Greenhouse Gas Inventories” methodology, which regulated only the calculation of the carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) emissions. Starting with 1996, the updated methodology “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories” regulated in addition the calculation of perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and sulphur hexafluoride (SF6) emissions. This new methodology was used by Romania to calculate the greenhouse gas emissions for the 1992-2001 period. 

In  2003, the National Research and Development Institute for Environmental Protection (ICIM-Bucharest) prepared the National Inventory of Greenhouse Gas Emissions for 2001, in compliance with the Ministry’s of Waters and Environmental Protection contract no. M/23/2003. The inventory preparation was based on the “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories” methodology.

In the institutional framework of ICIM – Bucharest, the CCAMFDP Compartment (Compartment for Air Quality Control, Fluids Mechanics and Pollutants Dispersion) is in charge of preparing the National GHG Inventor. The IPCC software was simultaneously used with the new working methodology (Good Practice Guidance, Reference Manual, Guidebook). The new methodology contains emission factors specific to the processes or calculation ways of the emission factors and also includes the calculation methodology for the following gases emissions: HFC, PFC, and SF6. In addition, this new methodology also includes the calculation of the “precursor” gases emissions: NOX, CO, NMVOC and SO2.  

In 1999, the UNFCCC Secretariat launched the “Common Reporting Format (CRF)” software, which was used to report the results of the greenhouse gas emissions inventory for 2001 and for the 1992–2000 inventories. The GHG emissions inventories for all the period 1992–2001 contain the following gases: CO2, CH4, N2O, NOX, CO, NMVOC, SO2 and PFC (out of the PFCs, only CF4 and C2F6 emission could be estimated from the aluminum production). The HFC, SF6 and other PFC emissions could not be calculated due to the lack of statistical data referring to the halocarbons production and consumption or due to the confidentiality of data.

The trends of these gases emissions calculated with the “Revised 1996 IPCC Guidelines” are compatible with the trends of the same gases emissions calculated with the CORINAIR methodology in 2001.

3. General issues 

The necessary information to perform the national inventory was provided by the National Institute for Statistics in the form of the Statistical Yearbook. The National Research and Development Institute for Environmental Protection (ICIM) - Bucharest provided the supplementary data needed. The additional data requested in the National Institute for Statistics was provided in the form of “The Energy Balance and the Structure of the Energetic Equipment”.

The emission factors were taken from the “Revised 1996 IPCC Guidelines”, as for this moment, Romania has no national emission factors defined on the basis of some research made on the existing emission sources. The need to elaborate a greenhouse gas emissions inventory as close to reality as possible gives the reason to start some research this year. The same team from CCAMFDP Compartment of ICIM – Bucharest, is in charge of developing a study concerning the calculation of the national emission factors and the grounding of these factors according to Romanian conditions. The Ministry of Waters and Environmental Protection managed to find some funds for developing the study this year (deadline: end of November), which is very important for the next year calculation of the 2002 national GHG emissions inventory and future inventories, in which ICIM will use the national emission factors as determined.

Considering that the inventories were not calculated, for the 1989-1991 period, in accordance with the “Revised 1996 IPCC Guidelines”, this year in the same time with the elaboration of the study concerning the calculation of the national emission factors and the grounding of these factors, the same team from ICIM will perform the recalculation of these first 3 years. Fortunately, by the end of 2003 Romania will submit to the UNFCCC Secretariat the whole time series inventories (1989 – 2001) completed.

Key sources analysis


The new methodology introduced the “Key-source” analysis – the assessment of the major impact sources. The “Key-source” analysis gives a general overview on the current situation and indicates the major greenhouse gas emissions sources, which the future actions must focus on. In order to determine these categories, it is indicated to start from the Summary 2 Table (CRF). Annex 2 of this document presents the table with the results of the “Key-source” analysis. There are three possibilities to define these key-sources based on activity, sector and greenhouse gas. 

The main CO2 emissions sources are the fossil fuels combustion in the “Energy Industries” and the “Manufacturing Industries and Construction”. 

The CH4 emissions are mainly provided by the Energy sector as fugitive emissions in the oil and natural gas extraction, processing and distribution and the Waste sector in the “Solid Waste Disposal on Land”. 

The N2O emissions are provided by the “Agriculture” sector in the “Agricultural Soils” and the “Industrial processes” sector in the “Chemical industry” (adipic acid production). 

The total greenhouse gas emissions were converted into CO2 equivalent according to the IPCC’s GWP (Global Warming Potential). The GWP values are presented in the Annex 1 of this document.

Choice of the methodology

The CO2 emissions estimated in the “Energy” sector were calculated on the basis of two methods indicated in the guidelines: “Reference Approach” and “Sectoral Approach”. The Common Reporting Format (CRF) includes the emissions values calculated on the second method basis. This method is more detailed needing input data (regarding the fuels consumption) on each sub-sector (thermal energy production, fuels consumption in the processing and construction industry, and transports, fuels consumption in trade, institutional and residential sectors, as well as fuels consumption in agriculture and other economic branches). 

The greenhouse gas emissions calculated by the “Sectoral Approach” are bigger than those resulted from the general “Reference Approach” method. The difference occurs from the fact that the reference method is not so detailed as the sectoral method. It uses in the calculation methodology the fuels production, imports and exports, as well as the stored amounts of fuels. In the 2001 national GHG inventory the difference between the GHG emissions values calculated with these two methods is 2.9%.

The methods used to calculate the greenhouse gas emissions by sectors are those indicated in the “Revised 1996 IPCC Guidelines” methodology, except for the “Solvent and other product use” sector, where the methodology does not provide any calculation algorithm. In this case, in order to estimate the emissions in this sector, the CORINAIR – 1996 methodology was used, but it does not provide any emission factors except for NMVOC. This is the reason for which the only emissions calculated in this sector were NMVOC’s (in fact, the largest part).

Emissions in the “Energy” and “Industrial processes” sectors were calculated according to the same Tier 1 methodology. Emissions in the “Industrial processes”, “Agriculture”, Land Use Change and Forestry” and “Waste” sectors were calculated using indicated methodology.
QA/QC

The greenhouse gas emissions inventories for the whole period 1992 - 2001 have been archived in the ICIM – Bucharest database. The inventories for the 1989 - 1991 period were verified some time ago by an international specialized institution (calculations were performed on a contract basis signed with the Environmental Protection Agency - U.S.A.). Due to the delay in providing and gathering the statistical dates and the deadline for submitting the inventory there was no time left for an appropriate quality control of the inventory. For the next year inventory it is important to have a quality control before submitting it to the UNFCCC Secretariat, taking also into account the possible recommendations of the reviewing process.

Uncertainties calculation

The emission factors used are those recommended in the calculation methodology for the Eastern European countries, thus the uncertainties values are the specified ones presented in the “Revised 1996 IPCC Guidelines”. After the study concerning the calculation of the national emission factors and the grounding of these factors will be finished the national emission factors will be used and they will be accompanied by the uncertainty calculations. The National Institute for Statistics didn’t provide any information concerning the uncertainty assessment of the input data.

4. trends in total Greenhouse gas emissions 

For the trends analysis the greenhouse gas emissions resulted from each sector were converted into CO2 equivalent according to the IPCC’s GWP. The evolution of the total greenhouse gas emissions is presented in the next chart. 

Figure 4.1 presents the CO2 equivalent net emissions variation starting with the base year (1989) to the last year for which the inventory was completed, taking into account and subtracting the sinks resulting from the development process of the trees.  

The first 3 years inventories (1989, 1990 and 1991) were not recalculated yet, based on the new “Revised 1996 IPCC Guidelines” and they will be recalculated this year in the same time with the elaboration of the study concerning the calculation of the national emission factors and the grounding of these factors.

There are some small changes in the total CO2 equivalent net emissions in the period 1989 – 2000, comparing with the NIR submitted last year, due to the completion of the CRF’s “Table 10. Emissions Trends” for the first time.

Figure 4.1 Total net greenhouse gas emissions in CO2 equivalent (with CO2 removals)


[image: image2.wmf]Greenhouse gas emissions (net values)

139,171

147,576

146,463

169,341

193,762

199,510

204,672

181,602

172,687

222,864

261,355

188,590

199,628

0

50000

100000

150000

200000

250000

300000

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

CO

2

 equivalent (Gg)

Greenhouse gas emissions



The decrease of the total greenhouse gas emissions over the 1989-2001 period was mainly due to a strong decline of the economy in this period of transition to a market economy and the bringing into operation of the first reactor at the Cernavoda nuclear power plant (1996).

An unusual increase of the total annual emissions was recorded in 1995 compared to the previous year, which was the worst economical year in the Romanian transition (1994); 1995 is considered a special year in which consumption in the energy sector and the production in various industrial branches increased significantly.
In accordance with the Kyoto Protocol, Romania has the commitment to reduce the greenhouse gas emissions by 8% in the 2008-2012 period comparing to the base year 1989. Although in 2001 a slightly decrease of the total greenhouse gas emissions was recorded as compared with 2000, this increase is insignificant when is compared to the base year total greenhouse gas emissions. Based on these observations, there is a great probability for Romania to meet the commitments to reduce the greenhouse gas emissions in the first commitment period 2008-2012; the greenhouse gas emissions decreased with 46.8% in the 1989-2001 period.

	Year
	1989
	2001

	Total net GHG emissions (Gg)
	261,355
	139,171


Important changes regarding the greenhouse gas emissions are not expected to occur in the first commitment period, but a geometrical increase of them could be noticed. As some model assessments presented, Romania’s net GHG emissions in the 2008 - 2012 period could be between 175,000 – 200,000 Gg CO2 equivalent, if the pace of the economic growth increases.

Figure 4.2. Various sectors contribution to the greenhouse gas emissions (Gg CO2 equivalent)
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In 1989, 83% of the greenhouse gas emissions were provided by the energy sector and in 2001, the contribution of the energy sector was 79% and it is still the main polluting sector in the Romanian economy.

In the “Industrial processes” sector, the biggest amount of the CO2 emissions occurred in the “Mineral products” sub-sector. The emissions from the ferrous and non-ferrous metals production, the lime and cement production, the inorganic chemical compounds production (sulphuric acid, sodium carbonate, sodium hydroxide), organic chemical compounds (ethylene, propylene, dichlorethane, PVC, polystyrene, formaldehyde, ethylbenzene, carbon black, cellulose and paper) are also included in this sector.

The total GHG emissions, converted into CO2 equivalent, provided by the non-burning industrial processes represented some 6.4% of the total 1989 GHG emissions and in 2001 they decreased slightly to 6.3% of the total GHG emissions.

The total GHG emissions provided by the “Industrial processes” sector in 2001 are smaller than those recorded in 2000, due mainly to the lack of data regarding these activities.
Figure 4.3 GHG emissions variation by gas over 1989-2001
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The difference between the 1989-1991 and 1992-2001 periods regarding the total greenhouse gas emissions is due to the different ways of calculation the inventories. “Revised 1996 IPCC Guidelines” was used as calculation methodology for the 1992-2001 period inventories, but for the 1989, 1990, and 1991 inventories the values were calculated with the old methodology “Draft IPCC Guidelines”.

The annual CH4 and N2O emissions vary relatively constantly during the entire period considered. The PFC emissions were calculated starting with 1992. In this moment, these emissions are not so relevant, because of the lack of information regarding the halocarbons production and consumption (Figure 4.3). The HFC, SF6 and the rest of the PFC could not be estimated due to the lack of data necessary to the calculation, to the limited access to the information regarding the halocarbons production, consumption and imports, and to the confidentiality of some information.

The inventories prepared until now are focussing on the Kyoto Protocol Annex A greenhouse gases, which have the most important effect on the global warming. In the last years, the “precursor” gases were, as well, included in the inventory.

The greenhouse gases with „direct” effect are carbon dioxide, methane, nitrous oxide and, recently, the industrial compounds (HFC, PFC and SF6). Other gases (CO, NOx and NMVOC) with effect on the global warming are helping the development of the tropospheric ozone and are major contributors in the aerosols formation process.

The annual greenhouse gas emissions (gross and net emissions), converted into CO2 equivalent, are presented in Table 4.1. They were calculated according to the “Revised 1996 IPCC Guidelines”. The CO2 removal effect in the forests was considered in order to determine the net emissions and 1989 was taken as the base year. 
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Tables 4.1 & 4.2 Greenhouse gas emissions (4.1 CO2 equivalent Gg) (4.2 Gg)
	Year 
Gas
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CO2
	194826
	172510
	135660
	153875
	145798
	144894
	161892
	158301
	155349
	138049
	115403
	112150
	112459

	CH4
	48965.9
	41031.1
	36059.4
	44950.3
	42944.5
	39309.6
	42204.8
	41245.9
	38330.3
	35113.4
	33923.4
	34735.3
	28565.2

	N2O
	20488.5
	14969.0
	7557.6
	8187.4
	8269.2
	6074.1
	8076.9
	7233.5
	7188.9
	5595.9
	5434.6
	8193.3
	6500.7

	PFC
	-
	-
	-
	445.2
	435.5
	451.7
	532.4
	535.7
	606.6
	651.6
	648.3
	671.1
	677.6

	CO2 removals
	- 2925.3
	- 5645.9
	- 6590.1
	- 7815.4
	- 8844.0
	- 9119.6
	- 8027.9
	- 7798.7
	- 7707.9
	- 10063
	- 8939.4
	- 8165.0
	- 9022.6

	Net emissions
	261,355
	222,864
	173,687
	199,628
	188,590
	181,602
	204,672
	199,510
	193,762
	169,341
	146,463
	147,575
	139,171

	% of 1989
	100
	85
	66
	76
	72
	69
	78
	76
	74
	65
	56
	56
	53

	Total emissions
	264,280
	228,510
	179,277
	207,457
	197,447
	190,729
	212,706
	207,316
	201,475
	179,410
	155,409
	155,749
	148,202

	% of 1989
	100
	86
	68
	78
	75
	72
	80
	78
	76
	68
	59
	59
	56


	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	 Net CO2
	191901
	166864
	129070
	146045
	136941
	135767
	153858
	150495
	147636
	127980
	106457
	103976
	103427

	CH4
	2332
	1954
	1717
	2140
	2045
	1872
	2010
	1964
	1825
	1672
	1615
	1654
	1360

	N2O
	66.1
	48.3
	24.4
	26.4
	26.7
	19.6
	26.1
	23.3
	23.2
	18.1
	17.5
	26.4
	21.0


Table 4.3 presents the greenhouse gas emissions and also the “precursor” gases emissions for 2001.

Table 4.3 Greenhouse gas emissions by gases in 2001
	Categories of sources
	CO2
	CH4
	N2O
	HFC
	PFC*
	SF6
	NOx
	CO
	NMVOC
	SO2

	 Emission/

 Removals total
	103427
	1360
	20.97
	
	677.5
	
	404.8
	1344.2
	301.6
	1062.1

	 1. Energy
	104812
	565.7
	1.32
	
	-
	
	393.1
	1086.9
	182.1
	1055

	 2. Industrial    processes
	7646
	0.88
	3.28
	
	677.5
	
	2.43
	35.18
	12.3
	7.13

	 3. Solvent and other product use
	-
	-
	-
	
	-
	
	-
	-
	107.2
	-

	 4. Agriculture
	-
	348.4
	15.3
	
	-
	
	9.19
	218.4
	-
	-

	5.  Land-use   change and forestry
	– 9031
	0.42
	-
	
	-
	
	0.11
	3.71
	-
	-

	 6. Waste
	-
	444.8
	1.06
	
	-
	
	-
	-
	-
	-


* PFC emissions are in CO2 equivalent
The economic collapse after 1989 meant a major decline in the industrial production resulting in a similar decrease of the GHG emissions. The emissions values remained significantly under the reference level. Based on this observation and on some projections Romania will be able to meet its commitment regarding the 8% greenhouse gas emissions reduction. 


Over the 1989-1994 period, the emissions from the energy sector decreased, but in 1995 a significant stock output was recorded which led to an increase of the GHG emissions.


The total value of the gross greenhouse gas emissions in 2001 is 148,202.41 Gg CO2 equivalent. The “Energy” sector accounted for the largest part of the greenhouse gas emissions and within it the biggest share belonged to the “Energy Industries” sub-sector.  

“Agriculture” sector is the main N2O source, while CH4 comes mainly from the uncontrolled emissions of the oil and natural gas extraction and distribution, and also from the “Waste” sector. Information linked to the sources of producing the fluorine compounds is incomplete. It could be considered that the single PFCs source is the aluminum industry. 

The net greenhouse gas emissions converted into CO2 equivalent in 2001 (139,170.96 Gg) represented 53.2% of the total net greenhouse gas emissions in the base year 1989 (261,355.22). This decrease is mainly due to:

· the decline of the economic activity; 

· the bringing into operation of the first reactor at the Cernavoda nuclear power plant; 

· the failure of some production units and the rehabilitation and modernization of some old technologies with reduced energy efficiency in some industrial activities.

5. Inventory presentation 

5.1 Energy


The energy sector has the biggest part in the total greenhouse gas emissions. 

The energy sector emissions decreased in the whole period compared with the base year 1989. A relevant increase of the emissions was recorded in 1995, compared to the previous year, due to the stock output increase. 

In the energy sector, the biggest percentage of the greenhouse gas emissions, resulted from the fossil fuels combustion, is accounted by the CO2 emissions and the most important sub-sector regarding the GHG emissions in the 2001 inventory is the “Energy Industries”.

Figure 5.1.1 CO2 emissions from the Energy sector (1989-2001)
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Figure 5.1.2 Various sub-sectors contribution to the CO2 emissions in the energy sector over 1989-2001
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The difference between the inventories from the 1989-1991 period and 1992-2001 period regarding the CO2 emissions from the energy sector is due to the various methodologies used for the emissions calculation. The “Revised 1996 IPCC Guidelines” was used as calculation methodology for the second period, but for the first one the values considered were calculated with the old methodology. 

Table 5.1.1 Greenhouse gas emissions in the “Energy” sector (year 2001) in CO2 equivalent
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                                 Gas

Sources
	CO2
	CH4
	N2O

	Total GHG emissions (A + B)
	104,812.28
	11,879.56
	410.26

	A. Fossil fuels combustion
	104,812.28
	619.48
	410.26

	1. Energy industry
	62,179.56
	22.37
	209.53

	2. Manufacturing industries and construction
	23,715.39
	44.67
	62.63

	3. Transports
	11,625.35
	38.02
	33.00

	4. Other sectors
	7,291.97
	514.42
	105.11

	B. Fugitive  emissions
	0
	11,260.09
	0

	1.  Solid fuels
	0
	3,331.65
	0

	2.  Liquid and gaseous fuels
	0
	7,928.44
	0


As presented in Table 5.1.1 (the previous page) and in the Annex 2 of the NIR, in which the key-sources are assessed, the “Energy Industries” and the “Manufacturing Industries and Construction” sub-sectors are the main key-sources of the greenhouse gas emissions in the “Energy sector”. The fuels consumptions in these sectors were taken over from the “The Energy Balance and the Structure of the Energetic Equipment”, a document published annually by the National Institute for Statistics of Romania. 


The CO2 emissions were estimated in accordance with the both methodologies indicated (the “Reference Approach” and the “Sectoral Approach”) and the emission factors used are those indicated in the “Revised 1996 IPCC Guidelines”.







Figure 5.1.3 The various sub-sectors contribution (%) to the CO2 emissions in the “Energy” sector in 2001
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As Figure 5.1.3 shows, 59% of the total CO2 emissions in the “Energy” sector comes from the Energy Industries (due to the important consumption of fuels used for electricity and heat production), 23% from the Manufacturing Industries and Construction (due to the large amounts of oil that are being refined), 11% from Transport and the rest of 7% from other sectors. Of these other sectors, the biggest part is represented by the Residential sector emissions (74%), followed by the emissions from the Commercial/Institutional sector with 25% and Agriculture/Forestry sector with 1%. 

Fugitive emissions

Fossil fuels extraction and distribution results in a large amount of methane emissions. The emissions in this activity are so large because both the amounts of produced fuel and imported fuel were considered. The emission factors used are those indicated in the “Revised 1996 IPCC Guidelines”. The methane fugitive emissions decreased compared to 1989 levels, both due to the quality improvement in the fuels distribution systems and to the production decline.

Figure 5.1.4 Fugitive CH4 emissions from fuels (1989-2001)
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The N2O emissions in the energy sector result only from the fuel combustion activities, most of them in the Energy Industries sub-sector. The emission factors used are those indicated in the “Revised 1996 IPCC Guidelines”. 

5.2. Industrial processes 


The greenhouse gas emissions in this sector are mostly provided by the “Mineral Products” sub-sector. The decline of the production activities recorded in the last years led to the emissions decrease in this sector as it is shown in Figure 5.2.1

The “Mineral Products” sub-sector in Romania includes the emissions from the cement and lime industry, the production and consumption of dolomite and limestone, and the soda ash production. The National Institute for Statistics provided the input data and the emission factors used are also those indicated at the respective sub-sectors in the “Revised 1996 IPCC Guidelines”.


In the “Chemical Industry” sub-sector the emissions from the halocarbons production and consumption could not be estimated due to the lack of necessary input data (these data are not available now, they are to be obtained). The CO2, CH4 and N2O emissions from the carbide production, the production of ammonia, nitric acid, adipic acid and other products (smoke black, ethylene and methanol) were estimated in this sub-sector. The N2O emissions from the “Industrial processes” sector resulted from the nitric acid and adipic acid production. 


The only PFCs emissions occurring in the inventory were estimated from the aluminium production in the “Metal Production” sub-sector. Considering this fact, PFCs emissions values are not so important. 

Table 5.2.1 Greenhouse gas emissions from the “Industrial Processes“ sector, in CO2 equivalent

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Mineral Products
	9223.0
	7098.4
	5169.4
	5282.5
	5116.2
	4844.7
	4831.0
	5459.6
	5213.4
	5204.9
	4875.4
	4798.6
	5483.8

	Chemical Industry
	7592.6
	4034.9
	2004.8
	4950.8
	4790.7
	4938.8
	4819.3
	4756.6
	3044.2
	1135.0
	1872.4
	2903.3
	2921.8

	Metal Production
	244.9
	171.6
	123.9
	3524.8
	3505.1
	3774.0
	4314.2
	4103.2
	4407.9
	4242.5
	3138.1
	3441.9
	953.97

	Other Production
	85.5
	71.7
	50.8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total
	17149.7
	11377.6
	7347.6
	13757.6
	13411.2
	13557.5
	13964.5
	14319.4
	12665.5
	10582.4
	9885.9
	11145.1
	9359.5


Figure 5.2.1 Various sub-sectors contribution to the CO2 emissions in the “Industrial Processes” sector
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5.3. Solvent and other product use

The “Solvent and Other Product Use” sector includes emissions resulted from the paint application and other products use. The National Institute for Statistics provided the necessary input data for the emissions calculation. 

As the IPCC methodology does not indicate any calculation algorithm of the emissions resulted from this sector, the CORINAIR 1996 methodology was used, but it provides only the emission factors for NMVOC. This is why for this sector only NMVOC emissions were calculated. In fact, this type of emissions represents the biggest part in the “Solvent and Other Product Use” sector. At this moment, the greenhouse gas emissions in this sector cannot be approximated, due to the lack of statistical data from the National Institute for Statistics.

The NMVOC emissions values are presented in Table 5.3.1.

Table 5.3.1 NMVOC emissions provided by the “Solvent and Other Product Use” sector 

	Source
	NMVOC (Gg)

	
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Paint Application
	16.73
	16.44
	13.27
	14.13
	12.69
	10.63
	10.09
	9.8
	10.48
	13.30

	Degreasing and Dry Cleaning
	9.95
	9.95
	9.94
	9.93
	9.91
	9.89
	9.88
	9.87
	9.87
	40.36

	Chemical Products, Manufacture and Processing
	5.45
	5.63
	7.00
	8.75
	8.68
	8.6
	2.22
	8.01
	8.21
	8.09

	Other Solvents Use
	49.64
	49.92
	49.10
	49.58
	49.72
	49.84
	51.25
	51.68
	51.64
	45.45

	Total
	81.7
	81.9
	79.3
	82.3
	81.0
	78.9
	73.4
	79.3
	80.2
	107.2


5.4. Agriculture

The emissions values from transports and other equipment and installations used in agriculture are included in the “Energy” sector. This sector contains the emissions from domestic livestock enteric fermentation, animal waste management systems, rice cultivation and field burning of agricultural residues. 

The CH4 emissions in the Agriculture sector


Agricultural sector in Romania suffered several important changes in the last decade. Methane emissions decrease in the “Agriculture” sector could be explained by the agricultural production decline (animal breeding sector). Statistical data provided by the National Institute for Statistics showed a relevant livestock decrease, as well as an agricultural production decrease. 


As presented in the Figure 5.4.1, the agriculture methane emissions in 2001 decreased almost to half of the similar emissions recorded in the base year (42% decrease). A slightly, but insignificant decrease of the methane emissions was recorded in 2001 compared to 2000 levels. 

    The trend is showing a slowly decrease after 1992, with a slightly increase in 1995.  Because the methane emissions are mainly the result of domestic livestock, the shape of the curves shows the situation of this sector in Romania. The rice cultivation – an important sub-sector in the past – has been reduced significantly compared to the base year 1989. The emissions values for the field burning of agricultural residues were calculated, but they are small. 

Figure 5.4.1 Various sub-sectors contribution to the methane emissions in “Agriculture” for 1989-2001
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Table 5.4.1 Methane emissions in the “Agriculture” sector over the 1989-2001 period (Gg)

	Year
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Enteric fermentation
	519.85
	453.81
	399.13
	391.13
	331.58
	327.17
	318.34
	314.09
	306.64
	288.19
	268.65
	270.80
	255.23

	Manure management
	80.53
	77.48
	69.35
	149.73
	126.53
	125.52
	134.98
	114.80
	115.64
	104.21
	103.12
	92.56
	82.33

	Rice cultivation
	23.73
	19.18
	10.38
	6.56
	4.80
	1.84
	2.48
	3.40
	1.60
	0.68
	0.64
	0.56
	0.48

	Field burning of agricultural residues
	10.690
	9.804
	9.582
	6.472
	8.414
	9.713
	10.803
	6.816
	11.214
	8.242
	8.379
	6.054
	10.381


“Enteric Fermentation” is the main source of methane emissions in the “Agriculture” sector. 

The National Institute for Statistics provided the input data on the domestic livestock and the emission factors used are those indicated in the “Revised 1996 IPCC Guidelines” methodology.

Regarding the animal waste management systems, the same revised guidelines indicates several ways to calculate the manure management emissions, which were adapted to the conditions in Romania, depending on the number of farm breed animals or on the small owners domestic livestock. The classification of animals by state property and private property is found in the Statistical Yearbook of Romania 2001 – annual publication. 

Due to the changes in methodology calculation for the “Rice Cultivation” sector, the values for CH4 emissions in the 1992 – 2000 period submitted last year were changed, but they will be reflected in future recalculations of this period’s inventories. 

The methane emissions provided by the rice cultivation were calculated by using the data in the National Institute for Statistics Yearbooks and the emission factors from “Revised 1996 IPCC Guidelines”.

The field burning of agricultural residues is not so used in Romania and there is also a lack of data. Using the handbook indications the emissions were calculated starting from the annual production and resulting in the amount of the biomass burnt. 

N2O emissions in the Agriculture sector 

The N2O emissions values are presented in Table 5.4.2. The N2O emissions are mainly provided by the fertilizer use on the agricultural fields. 

The general trend is showing a relevant decrease over the 1989-2001 period with a significant increase recorded in 2000 compared to 1999. This increase could be explained through the attention that the Romanian Government has been given to this sector through the funds allocated for increasing the overall agricultural production. The emissions values for the 1989-1991 period were calculated with the “Draft IPCC Guidelines” and will be recalculated.

The largest part of the N2O emissions in the “Agriculture” sector is mainly provided by the agricultural soils fertilization and the rest by the animal waste management systems and the field burning of agricultural residues.

Table 5.4.2 N2O emissions in the “Agriculture” sector over 1989-2001

	Greenhouse gas sources 
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	
	N2O (Gg)

	Agriculture
	25.29
	20.75
	6.73
	16.96
	17.26
	8.81
	16.74
	14.42
	15.33
	14.13
	13.36
	21.21
	15.30

	Enteric Fermentation
	
	
	
	
	
	
	
	
	
	
	
	
	

	Manure Management
	
	
	
	0.187
	0.178
	0.103
	0.138
	0.103
	0.154
	0.099
	0.118
	0.51
	0.15

	Rice Cultivation
	
	
	
	
	
	
	
	
	
	
	
	
	

	Agricultural Soils
	25.05
	20.53
	6.51
	16.50
	16.79
	8.38
	16.24
	14.03
	14.79
	13.64
	12.86
	20.5
	14.9

	Field Burning of Agricultural Residues
	0.24
	0.22
	0.22
	0.28
	0.29
	0.33
	0.36
	0.28
	0.39
	0.39
	0.38
	0.21
	0.25


5.5. Land-use change and forestry 

In Romania, the forest areas cover about 6.2 million hectares, which means about 26% of the total country area and a value of the forests/inhabitant indicator of about 0.28 hectares/inhabitant. Figure 5.5.1 presents the variation of the CO2 removals (net sinks) over the 1989-2001 period.

The main factors influencing the CO2 removals in forests are the afforested area, the annual growth rate and the commercial harvest cuttings rate. 

Table 5.5.1 The CO2 removals (net sinks) variation 1989-2001 

	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Net CO2 removals
	2925
	5646
	6590
	7830
	8857
	9127
	8034
	7805
	7713
	10069
	8946
	8174
	9022

	Commercial harvest
	-
	-
	-
	8487
	7921
	7555
	7894
	8472
	8508
	7178
	7804
	8216
	7733


As shown in the Figure 5.5.2 (the next page), there is a strong influence between the commercial harvest cuttings and the amount of CO2 absorbed by the forests (net sinks). For the 1989-1991 period there was no available data for commercial harvest. 
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Figure 5.5.2 Relation between commercial harvest cuttings and CO2 removals (net sinks) 

The commercial harvest cuttings and the firewood were taken into account for estimating the CO2 removals in the forests. The biggest amount of CO2 removals was recorded in 1998, after which a decrease was observed in 1999 and 2000, as a result of the increase of the commercial harvest cuttings. In 2001 a decrease of harvest cuttings was observed which meant an increase of CO2 removals comparing with the previous year.

The grated cuttings (afforested areas that turned into grasslands) were calculated for the forests and grasslands conversion sub-sector. 

After the relevant decrease in 1998, the following years recorded a relatively strong increase of the grated cuttings, which meant a decrease of the CO2 removals. The increase of CO2 removals in 2001 could be compared with the similar increases from 1994 and 1998.

Sinks were calculated by using the data from the National Institute for Statistics Yearbooks, additional data from the Forest Research and Development Institute (ICAS) and the emission factors were taken from the “Revised 1996 IPCC Guidelines”. Due to the lack of input data, which couldn’t be taken from the National Institute for Statistics, the emissions from soils couldn’t be estimated in this sector. 

5.6. Waste

The Waste sector is an important methane emissions source in Romania. The methane emissions from this source represented approximately 10% of the total methane emissions recorded in 1989 and 33% in 2001, due to the various contributions of other sectors and the increase of municipal solid waste diposal. The difference is also caused by the different calculation methodology. The municipal waste management systems and the wastewater treatment provide the biggest amount of emissions in this sector. The waste incineration it is not applied on a large scale in Romania and this sector’s GHG emissions were not calculated due to the lack of data. The large difference between the inventories from the 1989–1991 period and the 1992-2001 period is mostly due to the different IPCC methodology used. The first three inventories (1989–1991) will be recalculated this year.

Table 5.6.1 Methane emissions in the “Waste” sector over 1989 – 2001

	
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CH4 total
	240.6
	229.7
	228.6
	699.1
	700.0
	703.1
	722.9
	698.7
	712.3
	677.4
	682.0
	703.1
	444.8

	A. Solid waste disposal on land
	222.2
	210.8
	209.8
	599.8
	602.0
	594.1
	603.4
	594.7
	595.8
	575.8
	574.8
	594.1
	337.9

	B. Waste water treatment
	18.4
	18.9
	18.8
	99.2
	98.0
	109.0
	119.5
	104.0
	116.5
	101.6
	107.2
	109.0
	106.9


[image: image17.wmf]0

100

200

300

400

500

600

700

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

Gg CH

4

A.  Solid Waste Disposal on Land

B.Wastewater Handling

Figure 5.6.2 Methane emissions from the municipal solid waste disposal and wastewater treatment in the 1989-2001 period

In this sector, the largest contributors for the methane emissions are the municipal waste landfills. The urban solid waste is divided in two categories: waste disposed in fitted areas and waste deposited in unfitted areas (landfills >5m and pits <5m).

The relevant decrese occurred in 2001, compared with the same sector’s emissions in 2000 is due to the fact that in 2001 the National Institute for Statistics didn’t provide data concerning the generated quantity of municipal solid waste. In this case, the emissions in this sub-sector were estimated based upon the indicated methodology of the “Revised 1996 IPCC Guidelines”, using the number of population that benefit from waste collection and transfer to SWDS (Solid Waste Disposal Sites) and the MSW disposal rate recommended for Eastern European countries.

The emissions from the wastewater treatment were estimated considering the BOD (Oxigen biochemichal consumption) value, provided by the population connected to the sewage system, as well as the treatment stations efficiency. 

According to the statistical data provided, in Romania from 90 m3/second wastewater discharged in the sewage system, only 42 m3/second is biologically treated.

The BOD value of 54 grams/inhabitant/day is the standard value for the assessment of the equivalent inhabitants’ number. 
5.7 indirect gases and so2 Emissions
The following gases are included in this category: NOx, CO, NMVOC and SO2. The SO2 emissions were not calculated over the 1989-1991 period. This year, when the inventories for the 1989-1991 period will be recalculated with the new methodology “Revised 1996 IPCC Guidelines”, the SO2 emissions will be calculated, too. The SO2 emissions variation is caused by the utilization of fuels with various sulphur contents. 

Combustion processes in the “Energy” sector are the major sources of SO2, NOx and CO emissions. For the NMVOC emissions, the major source is the “Solvent and Other Product Use”. 
Figure 5.7.1 Emissions variation of the indirect gases (“precursors”) over the 1989-2001 period
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                                                                                                           ANNEX 1

GLOBAL WARMING POTENTIAL VALUES 

	Compound
	Life span in the atmosphere (years)
	Global warming potential

	CO2
	50-200
	1

	CH4
	12
	21

	N2O
	120
	310

	CF4
	50000
	6500

	C2F6
	10000
	9200

	SF6
	3200
	23900


Source: “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories”









                                                                                


     ANNEX 2

Classification of the Key-Sources by the Emissions Level in 2001

(Percentages of the total emission)

1. Classification by activity

	ACTIVITY
	GREENHOUSE GAS SOURCES AND CATEGORIES
	GHG
	CO2 equivalent (Gg)
	Level Assessment
	Cumulative Total

	1. Energy
	A. Fuel combustion 1. Energy Industries 
	CO2
	62,179.56
	0.419
	0.42

	1. Energy
	A. Fuel combustion 2. Manufacturing Industries and Construction
	CO2
	23,715.39
	0.160
	0.58

	1. Energy
	A. Fuel combustion 3. Transport
	CO2
	11,625.35
	0.078
	0.66

	1. Energy
	B. Fugitive Emissions 2. Oil and Natural Gas
	CH4
	7,928.44
	0.053
	0.71

	1. Energy
	A. Fuel combustion 4. Other Sectors
	CO2
	7,291.97
	0.049
	0.76

	6. Waste
	A. Solid Waste Disposal on Land
	CH4
	7,096.41
	0.047
	0.80

	2. Industrial Processes
	A. Mineral Products
	CO2
	5,483.86
	0.037
	0.84

	4. Agriculture
	A. Enteric Fermentation
	CH4
	5,359.77
	0.036
	0.87

	4. Agriculture
	D. Agricultural Soils (2)
	N2O
	4,617.63
	0.031
	0.90

	1. Energy
	B. Fugitive Emissions 1. Solid Fuels
	CH4
	3,331.65
	0.022
	0.92

	6. Waste
	B. Wastewater Handling
	CH4
	2,244.69
	0.015
	0.94

	2. Industrial Processes
	B. Chemical Industry
	CO2
	1,888.28
	0.012
	0.95

	4. Agriculture 
	B. Manure Management 
	CH4
	1,728.84
	0.011
	0.96

	2. Industrial Processes
	B. Chemical Industry 
	N2O
	1,016.92
	0.006
	0.97

	2. Industrial Processes 
	C. Metal Production 
	PFC 
	677.55
	0.004
	0.98

	1. Energy
	A. Fuel combustion 4. Other Sectors
	CH4
	514.42
	0.003
	0.98

	6. Waste 
	B.  Wastewater Handling 
	N2O
	328.60
	0.002
	0.98

	2. Industrial Processes
	C. Metal Production
	CO2
	274.50
	0.002
	0.98

	4. Agriculture 
	F. Field Burning of Agricultural Residues
	CH4
	218.41
	0.001
	0.98

	1. Energy
	A. Fuel combustion 1. Energy Industries
	N2O
	209.53
	0.001
	0.99

	1. Energy
	A. Fuel combustion 4. Other Sectors
	N2O
	105.11
	0.000
	0.99

	4. Agriculture
	F. Field Burning of Agricultural Residues 
	N2O
	78.85
	0.000
	0.99

	1. Energy 
	A. Fuel combustion 2. Manufacturing Industries and Construction
	N2O
	62.63
	0.000
	0.99

	4. Agriculture
	B.  Manure Management 
	N2O
	47.62
	0.000
	0.99

	1. Energy
	A. Fuel combustion 2. Manufacturing Industries and Construction
	CH4
	44.67
	0.000
	0.99

	1. Energy
	A. Fuel combustion 3. Transport
	CH4
	38.02
	0.000
	0.99

	1. Energy
	A. Fuel combustion 3. Transport
	N2O
	33.00
	0.000
	0.99

	1. Energy
	A. Fuel combustion 1. Energy Industries
	CH4
	22.37
	0.000
	0.99

	2. Industrial Processes
	B. Chemical Industry
	CH4
	16.61
	0.000
	0.99

	4. Agriculture
	C.  Rice Cultivation 
	CH4
	10.08
	0.000
	0.99

	5. Land-Use Change and Forestry
	Land-Use Change and Forestry
	CH4
	8.90
	0.000
	0.99

	2. Industrial Processes
	C.  Metal Production
	CH4
	1.92
	0.000
	1

	TOTAL
	
	
	148,202.41
	1.00
	


2. Classification by GHG 

	GHG
	CO2 equivalent (Gg)
	Level Assessment
	Cumulative Total

	CO2
	112,458.91
	0.759
	0.759

	CH4
	28,565.25
	0.193
	0.952

	N2O
	6500.70
	0.043
	0.995

	PFC
	677.55
	0.004
	1.000

	HFC
	0
	0
	0

	SF6
	0
	0
	0

	Total
	148,202.41
	1
	


3. Classification by sector

	Sector
	CO2 equivalent (Gg)
	Level Assessment
	Cumulative Total

	1. Energy
	117,104.27
	0.790
	0.790

	2.  Industrial Processes
	9,359.47
	0.063
	0.853

	3. Solvent and other product use
	0
	0
	0

	4. Agriculture 
	12,060.24
	0.081
	0.934

	5. Land-use change and forestry
	0
	0
	0

	6. Waste
	9,669.61
	0.065
	1.000

	TOTAL
	148,202.41
	1
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		Land use change and forestry		-2925		-5646		-6590		-7815		-8844		-9119		-8027		-7798		-7707		-10063		-8939		-8165		-9022

		Net  emissions		261355		222863		172687		199627		188590		181602		204672		199510		193761		169340		146463		147575		139170
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		tab 53311				1992		1993		1994		1995		1996		1997		1998		1999		2000

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		NMVOC

				Total Solvent and Other Product Use		81.77		81.94		79.31		82.39		81.00		78.96		73.44		79.36		80.2

				A.  Paint Application		16.73		16.44		13.27		14.13		12.69		10.63		10.09		9.8		10.48

				B.  Degreasing and Dry Cleaning		9.95		9.95		9.94		9.93		9.91		9.89		9.88		9.87		9.87

				C.  Chemical Products, Manufacture and Processing		5.45		5.63		7		8.75		8.68		8.6		2.22		8.01		8.21

				D.  Other (please specify)		49.64		49.92		49.1		49.58		49.72		49.84		51.25		51.68		51.64

						CH4 Agricultura

						1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		fig 5411		A.  Fermentatie enterica		519.849		453.809		399.131		391.128		331.579		327.17		318.337		314.086		306.638		288.187		268.654		270.8

				B. sisteme de dejectii		80.535		77.482		69.347		149.730796		126.529936		125.52		134.977396		114.796842		115.637464		104.21298		103.11761		92.557594

				C.  Cultivarea orezului		23.728		19.182		10.38		0.0656		0.048		0.02		0.0248		0.034		0.016		0.0068		0.0064		0.0056

				F.  Arderea deseurilor agricole		10.689		9.803		9.58		6.4721764884		8.4141634044		9.71		10.802820552		6.815988528		11.2136263716		8.241895542		8.378793816		6.0544480584

				total		634.8		560.28		488.45		547.40		466.57		462.41		464.14		435.73		433.51		400.65		380.16		369.42



Make sure that the order of entries is the same as in Table 3.A-D.



pag 28

		



A.  Fermentatie enterica

B. sisteme de dejectii

C.  Cultivarea orezului
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		tabel 54211

				N2O Agricultura

		Surse de gaze cu efect de sera		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		total		25.29		20.75		6.74		16.96		17.26		8.81		16.74		14.42		15.33		14.13		13.36		21.21

		A.  Fermentatie enterica

		B. sisteme de dejectii								0.19		0.18		0.10		0.14		0.10		0.15		0.10		0.12		0.51

		C.  Cultivarea orezului

		D. Soluri agricole		25.05		20.53		6.51		16.50		16.79		8.38		16.24		14.03		14.79		13.64		12.86		20.50

		F.  Arderea deseurilor agricole		0.24		0.22		0.22		0.28		0.29		0.33		0.36		0.28		0.39		0.39		0.38		0.21

		CO2 removals (Gg)		de completat

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CO2 removals		2925		5646		6590		7830		8857		9127		8034		7805		7713		10069		8946		8174		9022

		Commercial harvest								8486.8		7921		7555		7894		8472		8508		7178		7804		8216		7733

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000
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		261,355.22		222,863.78		173,631.23		199,159.83		188,222.97		181,235.54		204,288.77		199,107.99		193,399.85		168,998.19		146,121.16		147,681.36		138,675.00

		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Gaz		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CO2 net		191901		166863		129070		146045		136941		135767		153858		150495		147636		127980		106457		103976

		CH4		57745		48415		42486		44114		42909		39271		42153		41175		38297.1		35099.3		33910.2		34723.8

		N2O		21216		15584		7936		7856.9		7939		5746.2		7745.9		6902.5		6860.9		5267.8		5106.7		7864.5

		PFC								390		435.5		396.5		532.4		471.2		533		568.7		565.5		588.3

		Emisie neta		270862		230862		179492		199106		188224		181181		204289		199044		193327		168916		146039		147152

		% din 1989		100		85		66		74		69		67		75		73		71		62		54		54

		Emisie totala		273787		236508		186082		206920		197067		190300		212317		206842		201034		178979		154978		155317

		% din 1989		100		86		68		76		72		70		78		76		73		65		57		57

		Gaz		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		GREENHOUSE GAS EMISSIONS		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

												CO2 equivalent (Gg)

		CO2 net		191900.83		166863.75		129070.11		146045.35		136941.39		135767.03		153857.89		150495.27		147635.88		127980.12		106456.75		103975.98		103427.47

		CH4		48965.87		41031.06		36059.40		44950.25		42944.48		39309.62		42204.78		41245.91		38330.28		35113.40		33923.45		34735.26		28565.25

		N2O		20488.52		14968.97		7557.55		8187.12		8269.20		6074.05		8076.96		7233.55		7188.95		5595.86		5434.56		8193.30		6500.70

		PFCs		0.00		0.00		0.00		445.20		435.45		451.70		532.40		535.65		606.60		651.55		648.30		671.05		677.55

		Emisie neta		261355.22		222863.78		172687.06		199627.91		188590.53		181602.40		204672.03		199510.38		193761.71		169340.92		146463.06		147575.60		139170.96

		Emisie totala		264280.49		228509.71		179277.16		207457.90		197447.48		190729.08		212706.41		207315.69		201475.18		179410.20		155409.50		155749.85		148202.41
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		tab 53311				1992		1993		1994		1995		1996		1997		1998		1999		2000

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		NMVOC

				Total Solvent and Other Product Use		81.77		81.94		79.31		82.39		81.00		78.96		73.44		79.36		80.2

				A.  Paint Application		16.73		16.44		13.27		14.13		12.69		10.63		10.09		9.8		10.48

				B.  Degreasing and Dry Cleaning		9.95		9.95		9.94		9.93		9.91		9.89		9.88		9.87		9.87

				C.  Chemical Products, Manufacture and Processing		5.45		5.63		7		8.75		8.68		8.6		2.22		8.01		8.21

				D.  Other (please specify)		49.64		49.92		49.1		49.58		49.72		49.84		51.25		51.68		51.64

						CH4 Agricultura

						1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		fig 5411		A.  Fermentatie enterica		519.849		453.809		399.131		391.128		331.579		327.17		318.337		314.086		306.638		288.187		268.654		270.8

				B. sisteme de dejectii		80.535		77.482		69.347		149.730796		126.529936		125.52		134.977396		114.796842		115.637464		104.21298		103.11761		92.557594

				C.  Cultivarea orezului		23.728		19.182		10.38		0.0656		0.048		0.02		0.0248		0.034		0.016		0.0068		0.0064		0.0056

				F.  Arderea deseurilor agricole		10.689		9.803		9.58		6.4721764884		8.4141634044		9.71		10.802820552		6.815988528		11.2136263716		8.241895542		8.378793816		6.0544480584

				total		634.8		560.28		488.45		547.40		466.57		462.41		464.14		435.73		433.51		400.65		380.16		369.42



Make sure that the order of entries is the same as in Table 3.A-D.
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		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000



A.  Fermentatie enterica

B. sisteme de dejectii

C.  Cultivarea orezului

F.  Arderea deseurilor agricole

total

CH4 (Gg)

Tendinta emisiilor in agricultura

519.849

80.535

23.728

10.689

634.8
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9.803

560.277
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10.38

9.58

488.452
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0.0656

6.4721764884

547.3965724884
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8.4141634044
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0.02
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462.41
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0.0248

10.802820552
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114.796842

0.034

6.815988528

435.732830528

306.638

115.637464

0.016

11.2136263716

433.5050903716

288.187

104.21298

0.0068

8.241895542

400.648675542

268.654

103.11761

0.0064

8.378793816

380.156803816

270.8

92.557594

0.0056

6.0544480584

369.4176420584
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		tabel 54211

				N2O Agricultura

		Surse de gaze cu efect de sera		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		total		25.29		20.75		6.74		16.96		17.26		8.81		16.74		14.42		15.33		14.13		13.36		21.21

		A.  Fermentatie enterica

		B. sisteme de dejectii								0.19		0.18		0.10		0.14		0.10		0.15		0.10		0.12		0.51

		C.  Cultivarea orezului

		D. Soluri agricole		25.05		20.53		6.51		16.50		16.79		8.38		16.24		14.03		14.79		13.64		12.86		20.50

		F.  Arderea deseurilor agricole		0.24		0.22		0.22		0.28		0.29		0.33		0.36		0.28		0.39		0.39		0.38		0.21

		CO2 removals (Gg)		de completat

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		retinere CO2		2925		5646		6590		7830		8857		9127		8034		7805		7713		10069		8946		8174

		comert cu lemn								8486.8		7921		7555		7894		8472		8508		7178		7804		8216

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000
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Sheet3

		6.  Waste

								CH4

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CH4 total		240.6		229.7		228.6		699.1		700.0		703.0		722.9		698.7		712.3		677.3		682.0		703.0		444.8

		A.  Solid Waste Disposal on Land		222.2		210.8		209.8		599.8		602.0		594.1		603.4		594.7		595.8		575.8		574.8		594.1		337.9

		B.Wastewater Handling		18.4		18.9		18.8		99.2		98.0		109.0		119.5		104.0		116.5		101.6		107.2		109.0		106.9

		C.  Waste incineration				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		CO2Waste water handling		7.1		7.3		7.3		0
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Tendinta emisiilor in sectorul Deseuri

240.64

222.2

18.4

229.736

210.8

18.9

228.636

209.8

18.8

699.0643490416

599.8185321333

99.2458169083

700

602

98

703.0443124143

594.0912208

108.9530916142

722.909631764

603.3617333333

119.5478984306

698.7

594.74

103.96

712.3336449954

595.8184026667

116.5152423288

677.3138730773

575.75056

101.5633130773

682.0192861115

574.7781335707

107.2411525409

703.0443124143

594.0912208

108.9530916142
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		1989		1989		1989		1989

		1990		1990		1990		1990

		1991		1991		1991		1991

		1992		1992		1992		1992

		1993		1993		1993		1993

		1994		1994		1994		1994

		1995		1995		1995		1995

		1996		1996		1996		1996

		1997		1997		1997		1997

		1998		1998		1998		1998

		1999		1999		1999		1999

		2000		2000		2000		2000

		2001		2001		2001		2001



A. Enteric Fermentation

B. Manure Management

C.  Rice Cultivation

F.  Field Burning of Agricultural Residues

CH4 (Gg)

519.849

80.535

23.73

10.689

453.809

77.482

19.18

9.803

399.131

69.347

10.38

9.58

391.128

149.730796

6.56

6.4721764884

331.579

126.529936

4.8

8.4141634044

327.17

125.52

2.02

9.71

318.337

134.977396

2.48

10.802820552

314.086

114.796842

3.47

6.815988528

306.638

115.637464

1.61

11.2136263716

288.187

104.21298

0.68

8.241895542

268.654

103.11761

0.64

8.378793816

270.8

92.557594

0.56

6.0544480584

255.23

82.33

0.48

10.4
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		tab 53311				1992		1993		1994		1995		1996		1997		1998		1999		2000

				GREENHOUSE GAS SOURCE AND SINK CATEGORIES		NMVOC

				Total Solvent and Other Product Use		81.77		81.94		79.31		82.39		81.00		78.96		73.44		79.36		80.2

				A.  Paint Application		16.73		16.44		13.27		14.13		12.69		10.63		10.09		9.8		10.48

				B.  Degreasing and Dry Cleaning		9.95		9.95		9.94		9.93		9.91		9.89		9.88		9.87		9.87

				C.  Chemical Products, Manufacture and Processing		5.45		5.63		7		8.75		8.68		8.6		2.22		8.01		8.21

				D.  Other (please specify)		49.64		49.92		49.1		49.58		49.72		49.84		51.25		51.68		51.64

						CH4 Agricultura

						1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		fig 5411		A. Enteric Fermentation		519.849		453.809		399.131		391.128		331.579		327.17		318.337		314.086		306.638		288.187		268.654		270.8		255.23

				B. Manure Management		80.535		77.482		69.347		149.730796		126.529936		125.52		134.977396		114.796842		115.637464		104.21298		103.11761		92.557594		82.33

				C.  Rice Cultivation		23.73		19.18		10.38		6.56		4.8		2.02		2.48		3.47		1.61		0.68		0.64		0.56		0.48

				F.  Field Burning of Agricultural Residues		10.689		9.803		9.58		6.4721764884		8.4141634044		9.71		10.802820552		6.815988528		11.2136263716		8.241895542		8.378793816		6.0544480584		10.4

				total		634.8		560.28		488.45		547.40		466.57		462.41		464.14		435.73		433.51		400.65		380.16		369.42		348.43



Make sure that the order of entries is the same as in Table 3.A-D.
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A. Enteric Fermentation

B. Manure Management

C.  Rice Cultivation

F.  Field Burning of Agricultural Residues

total

CH4 (Gg)

Tendinta emisiilor in agricultura



Sheet2

				5411				CH4 Gg

				4.  Agriculture		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

				total		634.8		560.28		488.44		553.89		471.32		464.23		466.60		439.10		435.09		401.32		380.79		369.97		348.44

				A.  Fermentatie enterica		519.85		453.81		399.13		391.13		331.58		327.17		318.34		314.09		306.64		288.19		268.65		270.80		255.23

				B. sisteme de dejectii		80.54		77.48		69.35		149.73		126.53		125.52		134.98		114.80		115.64		104.21		103.12		92.56		82.33

				C.  Cultivarea orezului		23.73		19.18		10.38		6.56		4.8		1.84		2.48		3.4		1.6		0.68		0.64		0.56		0.48

				F.  Field Burning of Agricultural Residues		10.69		9.80		9.58		6.47		8.41		9.71		10.80		6.82		11.21		8.24		8.38		6.05		10.40
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		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



Emisii totale de gaze cu efect de sera

CO2 echivalent (Gg)

261355.218

222863.781

173631.2344

199159.831243695

188222.966284724

181235.543104279

204288.771264819

199107.992252233

193399.850513414

168998.187528223

146121.158386874

147681.36

138675
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		1989		1989		1989		1989

		1990		1990		1990		1990

		1991		1991		1991		1991

		1992		1992		1992		1992

		1993		1993		1993		1993

		1994		1994		1994		1994

		1995		1995		1995		1995

		1996		1996		1996		1996

		1997		1997		1997		1997

		1998		1998		1998		1998

		1999		1999		1999		1999

		2000		2000		2000		2000

		2001		2001		2001		2001



CO2

CH4

N2O

PFC

Gg CO2 echivalent

191900.83

48965.868

20488.52

0

166863.751

41031.06

14968.97

0

130014.28

36059.4024

7557.552

0

146045.349221208

44813.8656422097

7855.4163802767

445.2

136941.389113062

42908.6222295917

7937.5049420707

435.45

135767.025228103

39271.3656698297

5745.4522063464

451.7

153857.890077165

42153.2185277901

7745.2626598638

532.4

150495.270825412

41175.2256927882

6901.8457340334

535.65

147635.880075847

38297.0172027874

6860.3532347795

606.6

127980.117380835

35099.2651271903

5267.255020198

651.55

106456.75384141

33910.1435082384

5105.9610372254

648.3

103975.98

34841.23

8193.09

671.05

103427.47

28565.21

6500.8

677.55
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		261,355.22		222,863.78		173,631.23		199,159.83		188,222.97		181,235.54		204,288.77		199,107.99		193,399.85		168,998.19		146,121.16		147,681.36		138,675.00

		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Gaz		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CO2 net		191901		166863		129070		146045		136941		135767		153858		150495		147636		127980		106457		103976

		CH4		57745		48415		42486		44114		42909		39271		42153		41175		38297.1		35099.3		33910.2		34723.8

		N2O		21216		15584		7936		7856.9		7939		5746.2		7745.9		6902.5		6860.9		5267.8		5106.7		7864.5

		PFC								390		435.5		396.5		532.4		471.2		533		568.7		565.5		588.3

		Emisie neta		270862		230862		179492		199106		188224		181181		204289		199044		193327		168916		146039		147152

		% din 1989		100		85		66		74		69		67		75		73		71		62		54		54

		Emisie totala		273787		236508		186082		206920		197067		190300		212317		206842		201034		178979		154978		155317

		% din 1989		100		86		68		76		72		70		78		76		73		65		57		57

		Gaz		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		NOU

		GREENHOUSE GAS EMISSIONS		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

												CO2 equivalent (Gg)

		CO2 net		191900.8		166863.8		130014.3		146045.3		136941.4		135767.0		153857.9		150495.3		147635.9		127980.1		106456.8		103976.0		103427.5

		CH4		48965.9		41031.1		36059.4		44813.9		42908.6		39271.4		42153.2		41175.2		38297.0		35099.3		33910.1		34841.2		28565.2

		N2O		20488.5		14969.0		7557.6		7855.4		7937.5		5745.5		7745.3		6901.8		6860.4		5267.3		5106.0		8193.1		6500.8

		PFCs		0.0		0.0		0.0		445.2		435.5		451.7		532.4		535.7		606.6		651.6		648.3		671.1		677.6

		CO2 absorbit		-2925.3		-5645.9		-5645.9		-7815.4		-8844.0		-9119.6		-8027.9		-7798.7		-7707.9		-10063.6		-8939.4		-8165.0		-9021.6

		Emisie neta		261355.2		222863.8		173631.2		199159.8		188223.0		181235.5		204288.8		199108.0		193399.9		168998.2		146121.2		147681.4		139171.0

		% din 1989		100		85		66		76		72		69		78		76		74		65		56		57		53

		Emisie totala		264280.5		228509.7		179277.2		206989.8		197079.9		190362.2		212323.1		206913.3		201113.3		179067.5		155067.6		155846.4		148192.0

		% din 1989		100		86		68		78		75		72		80		78		76		68		59		59		56
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1.Energy industries

2.  Manufacturing industries and construction

3.  Transport

4.  Other sectors(commercial, residential, agriculture)

CO2 (Gg)

89213.835

56677.729

7893.014

28274.128

74855.566

49585.018

9416.618
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25605.679

54037.7992752033

76273.082358275
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6176.1032355
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6916.51
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				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Energy industries		89213.835		74855.566		57878.721		54037.7992752033		54992.6435585633		54254.34046626		52920.66655601		54171.80459229		60208.7240066583		41459.1681293533		42225.074332045		35911.05

		Manufacturing industries and construction		56677.729		49585.018		37173.945		76273.082358275		69098.33731922		70011.271904145		87267.93631468		80338.36225536		71978.22463744		74479.522638565		54068.583858355		55446.58

		Transport		7893.014		9416.618		7520.942		7625.29383		6689.653311		6636.631730355		6065.404816735		7788.174135775		7714.99443011		7599.9345410516		6176.1032355		6916.51

		Other sectors(commercial, residential,agriculture)		28274.128		29081.231		25605.679		4739.26823513		4177.208979625		3465.90531001		4064.18513974		3950.43236632		4843.709960639		4912.4681875317		4193.64814451		4258.67

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		1.Energy industries		89213.835		74855.566		57878.721		54037.7992752033		54992.6435585633		54254.34046626		52920.66655601		54171.80459229		60208.7240066583		41459.1681293533		42225.074332045		35911.05		62179.5631603667

		2.  Manufacturing industries and construction		56677.729		49585.018		37173.945		76273.082358275		69098.33731922		70011.271904145		87267.93631468		80338.36225536		71978.22463744		74479.522638565		54068.583858355		55446.58		23715.394659

		3.  Transport		7893.014		9416.618		7520.942		7625.29383		6689.653311		6636.631730355		6065.404816735		7788.174135775		7714.99443011		7599.9345410516		6176.1032355		6916.51		11625.3499281333

		4.  Other sectors(commercial, residential, agriculture)		28274.128		29081.231		25605.679		4739.26823513		4177.208979625		3465.90531001		4064.18513974		3950.43236632		4843.709960639		4912.4681875317		4193.64814451		4258.67		7291.96942155
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CO2 emissions from the energy sector

CO2 (Gg)

CO2 emissions from the energy sector
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Fugitive emissions from fuels

CH4 (Gg)

1416.294

1130.316

975.403
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852.2650558

665.39362655

762.0043945
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628.00547745

548.8795799
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				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CO2		194826		172510		135660		153875		145798		144894		161892		158301		155349		138049		115403		112150		112459

		CH4		48966		41031		36059		44814		42909		39271		42153		41175		38297		35099		33910		34841		28565

		N2O		20489		14969		7558		7855		7938		5745		7745		6902		6860		5267		5106		8193		6501

		PFCs		0		0		0		445		435		452		532		536		607		652		648		671		678

		1.  Energy		220900.196		194103.284		154777.346		161783.507131608		153742.277201208		149592.7304391		168234.139988114		164294.36426902		159626.307605047		141462.194119072		118728.13391053		115159.37		117102

		Fugitive emissions from fuels												Gg CH4

		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		1416.294		1130.316		975.403		865.536273		852.2650558		665.39362655		762.0043945		756.630863		628.00547745		548.8795799		512.8307673		541.68		536.19
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		A.  Mineral Products		9,223.00		7,098.44		5,169.44		5,282.54		5,116.24		4,844.68		4,831.01		5,459.63		5,213.42		5,204.87		4,875.45

		B.  Chemical Industry								2,838.92		2,655.84		2,359.72		2,962.80		3,026.16		1,590.76		804.28		1,375.44

		C.  Metal Production								3,078.43		3,068.42		3,321.16		3,780.26		3,566.02		3,799.52		3,589.15		2,488.89

		D.  Other Production		20.6		22.1		18.7

		A.  Mineral Products		0.77		0.53		0.40		0.63		0.69		0.93		0.85		0.82		1.02		0.62		0.51

		B.  Chemical Industry		11.90		8.17		5.90		0.06		0.06		0.06		0.07		0.07		0.08		0.09		0.09

		C.  Metal Production		3.09		2.36		1.53		0		0.00		0.00		0.00

		D.  Other Production

		A.  Mineral Products								0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		B.  Chemical Industry		24.44		12.98		6.44		6.77		6.84		8.26		5.93		5.53		4.62		1.02		1.57

		C.  Metal Production

		D.  Other Production

		Productia de minerale		9223.77		7109.59		5177.75		5282.54		5116.24		4844.68		4831.01		5459.63		5213.42		5204.87		4875.96		4798.64

		Industria chimica		7825.06		4196.38		2119.06		4950.17		4789.84		4938.66		4819.36		4756.61		3044.23		1135.00		1377.09		2903.22

		Productia de metale		64.89		49.56		32.13		3524.89		3505.10		3774.14		4314.18		4103.19		4407.84		4242.54		2488.89		3441.94

		Altele		85.49		22.10		18.70		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000
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Mineral Products

Chemical Industry

Metal Production

Other Production

CO2 equivalent (Gg)

9223

7592.6

244.9
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2004.8
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3524.892

0

5116.2

4790.7

3505.1005

0
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0
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		Year		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Mineral Products		9223		7098.4		5169.4		5282.5		5116.2		4844.7		4831		5459.6		5213.4		5204.9		4875.4		4798.6		5483.8

		Chemical Industry		7592.6		4034.9		2004.8		4950.8		4790.7		4938.8		4819.3		4756.6		3044.2		1135		1872.4		2903.3		2921.8

		Metal Production		244.9		171.6		123.9		3524.892		3505.1005		3774.141		4314.17		4103.1875		4407.837		4242.5415		3138.11		3441.9405		953.97

		Other Production		85.49		71.7		50.8		0		0		0		0		0		0		0		0
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		1989		191901

		1990		166863				Gaz		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		1991		129070				CO2 net		191901		166863		129070		146045		136941		135767		153858		150495		147636		127980		106457		103976

		1992		146045				CH4		57745		48415		42486		44114		42909		39271		42153		41175		38297.1		35099.3		33910.2		34723.8

		1993		136941				N2O		21216		15584		7936		7856.9		7939		5746.2		7745.9		6902.5		6860.9		5267.8		5106.7		7864.5

		1994		135767				PFC								390		435.5		396.5		532.4		471.2		533		568.7		565.5		588.3

		1995		153858				Emisie neta		270862		230862		179492		199106		188224		181181		204289		199044		193327		168916		146039		147152

		1996		150495				% din 1989		100		85		66		74		69		67		75		73		71		62		54		54

		1997		147636				Emisie totala		273787		236508		186082		206920		197067		190300		212317		206842		201034		178979		154978		155317

		1998		127980				% din 1989		100		86		68		76		72		70		78		76		73		65		57		57

		1999		106457

		2000		103976

										57745		48415		42486		44114		42909		39271		42153		41175		38297.1		35099.3		33910.2		34723.8

										21216		15584		7936		7856.9		7939		5746.2		7745.9		6902.5		6860.9		5267.8		5106.7		7864.5
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		Aggregated(GgCO2equivalent)

		Fuel combustion		192100		171279		135007		143607		135845		135619		152232		148405		146438		129935.7		107959		103784

		Fugitive emissions		34699		27692		23897		18176		17898		13973		16002		15889		13188.1		11526.5		10769.5		11375.3

		Industrial processes		17439		11552		7427		13702		13411		13502		13965		14255		12591.9		10499.6		9803		11061

		Agriculture		23648		20351		14144		16754		15150		12441		14937		13620		13856.9		12793.6		12124		14333

		Waste		5901		5634		5607		14680		14764		14764		15181		14673		14959		14223.6		14322		14764

		Total emissions		273787		236508		186082		206920		197067		190300		212317		206842		201034		178979		154978		155317

		Foresrty systems		-2925		-5646		-6590		-7813		-8842.7		-9118.9		-8027.3		-7798		-7707.3		-10063		-8939		-8165

		Net  emissions		270862		230862		179492		199106		188224		181181		204289		199044		193327		168916		146039		147152

		1989		226799		17439		23648		5901		-2925								192100		34699		226799

		1990		198971		11552		20351		5634		-5646								171279		27692		198971

		1991		158904		7427		14144		5607		-6590								135007		23897		158904

		1992		161783		13702		16754		14680		-7813								143607		18176		161783

		1993		153743		13411		15150		14764		-8842.7								135845		17898		153743

		1994		149592		13502		12441		14764		-9118.9								135619		13973		149592

		1995		168234		13965		14937		15181		-8027.3								152232		16002		168234

		1996		164294		14255		13620		14673		-7798								148405		15889		164294

		1997		159626.1		12591.9		13856.9		14959		-7707.3								146438		13188.1		159626.1

		1998		141462.2		10499.6		12793.6		14223.6		-10063								129935.7		11526.5		141462.2

		1999		118728.5		9803		12124		14322		-8939								107959		10769.5		118728.5

		2000		115159.3		11061		14333		14764		-8165								103784		11375.3		115159.3

		Energie

		Procese industriale

		Agricultura

		Deseuri

		Paduri
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				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Industria energetica		89213.835		74855.566		57878.721		54037.7992752033		54992.6435585633		54254.34046626		52920.66655601		54171.80459229		60208.7240066583		41459.1681293533		42225.074332045		35911.05

		Industrie prelucratoare		56677.729		49585.018		37173.945		76273.082358275		69098.33731922		70011.271904145		87267.93631468		80338.36225536		71978.22463744		74479.522638565		54068.583858355		55446.58

		Transport		7893.014		9416.618		7520.942		7625.29383		6689.653311		6636.631730355		6065.404816735		7788.174135775		7714.99443011		7599.9345410516		6176.1032355		6916.51

		Alte sectoare(comercial, rezidential,agricultura)		28274.128		29081.231		25605.679		4739.26823513		4177.208979625		3465.90531001		4064.18513974		3950.43236632		4843.709960639		4912.4681875317		4193.64814451		4258.67

		Detaliat alte sectoare

		comercial/institutional																								525.74

		rezidential																								3699.12

		agricultura/padure/pescuit																								33.8

				1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Fossil fuel combustion		49.5		44.8		33.9		20.6		20		37.9		57		68.5		48.5		43.6		38.8		37.9

		Fugitive emissions		1416		1130		975.4		865.5		852.3		665.4		762		756.7		628		548.9		512.8		541.7

		Industrial processes		15.8		11.1		7.8		0.69		0.75		0.99		0.92		0.9		1.1		0.71		0.6		1.08

		Agriculture		634.8		560.3		488.5		547.4		466.6		462		464.2		453.7		433.6		400.7		380.2		369.4

		Waste		240.6		229.7		228.6		699		703		703		722.9		698.7		712.3		677.3		682.1		703.1

		Forest ecosystems								0.7		0.62		0.34		0.31		0.32		0.27		0.27		0.34		0.4

		Total		2357		1976		1734		2134		2043		1870		2007		1961		1824		1671		1615		1654
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		GREENHOUSE GAS SOURCE AND SINK CATEGORIES		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

												(Gg)

		2.  Industrial Processes		9,223.00		7,098.44		5,169.44		11,199.89		10,840.50		10,525.56		11,574.07		12,051.80		10,603.69		9,598.30		8,739.78

		A. Produse minerale		9,223.00		7,098.44		5,169.44		5,282.54		5,116.24		4,844.68		4,831.01		5,459.63		5,213.42		5,204.87		4,875.45		4,798.64

		B.  Industria chimica								2,838.92		2,655.84		2,359.72		2,962.80		3,026.16		1,590.76		804.28		1,375.44		2,049.80

		C.  Productia de metale								3,078.43		3,068.42		3,321.16		3,780.26		3,566.02		3,799.52		3,589.15		2,488.89		2,768.99
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				NOX		CO		NMVOC		SO2

		1989		554.124		2421.275		528.968		0

		1990		527.974		2440.797		491.856		0

		1991		458.245		1980.707		400.802		0

		1992		598.3694652676		881.3628800564		211.7759782		4136.36691

		1993		549.9310786778		920.9118221924		210.4466836		3640.61507

		1994		432.5165558991		1341.2453102304		258.49601845		2072.63869

		1995		637.2609023743		1556.0935005003		281.6654008926		2604.432135

		1996		605.8896807849		1812.508399888		335.1022165		3261.271965

		1997		575.9136499601		1597.8749174036		295.18659745		2946.524705

		1998		529.301029292		1465.931943022		281.307867		2924.98716

		1999		437.0609599126		1301.392463536		258.253651		1934.72146
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