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INTRODUCTION
The results of National Inventory of Greenhouse Gases (GHG) Emissions by Sources and Removals by Sinks (National GHG Inventory) for the period 1990-2003 are submitted in the present Report. The first Volume contains the Report text, the list of References and three Annexes. In the second Volume Tables with the initial data and results of GHG Inventory in the common report format (CRF) are given.
GHG are divided into GHG of direct action: carbon dioxide (СО2), methane (СН4), nitrous oxide (N2O), hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride (SF6), and also GHG of indirect action: carbon oxide (СО), nitrous oxides (NOx) and Non-Methane Volatile Organic Compounds (NMVOC). In addition to GHG the Inventory includes also the data on sulphur dioxide (SO2) emissions.
The documents previous to current Inventory:

· the first Inventory of GHG emissions and absorption for the basic 1990, executed in 1995 [47];
· GHG Inventory for the period 1990-1998., carried out in 1999 and directed to UNFCCC Secretary in 2000 [48]; 
· Inventory for 2001 and 2002 of GHG Emissions from power and industry enterprises , agricultural complexes and solid  waste disposal sites [49]. 
During the previous Inventories preparation the analysis of uncertainties, quality of the initial data and reliability of the chosen emission factors was not made. Emissions from Solvents were not taken into account for the lack of the necessary information.
The current GHG Inventory was carried out with applying of "top-down" approach and simultaneous creation of informational data base about the largest GHG sources to realize in the nearest future the "bottom-up" inventory method. Calculations were prepared in accordance with the main methodological documents issued by Intergovernmental Panel on Climate Change (IPCC) [5,6].
GHG Emissions and Absorption National Inventory is prepared to order of the Ministry for environmental Protection of Ukraine by Ukrainian Institute of Hydrometeorology Staff (the basic executors – Galenko G.F., Djachuk V.A., Bashtannik M.P., Dmitrenko L.V., Kiptenko E.N.) with methodological and informational support of the European commission project for the technical assistance “ Technical Assistance to Ukraine and Belarus with Respect to their Global Climate Change Commitments ” and also ICF consortium (Great Britain) and ARENA - ECO (Ukraine).
1 GREENHOUSE GAS EMISSIONS IN UKRAINE
1.1 Greenhouse Gas Emissions in Ukraine, 1990-2003
GHG emissions and absorption for period 1990-2003 are reported in Table 1.1 and Figure 1.1.

Table 1.1 - GHG Emissions and removals during the period of  1990-2003, 1000 t СО2-e.
	Year
	СО2
Emissions without LULUCF Sector*, 

1000 t СО2
	СО2
 Emissions and removals in LULUCF Sector**,

1000 t СО2
	СО2 
Emissions
with removals, 1000 t СО2-
	Methane

Emissions, 1000 t СО2-e
	Nitrous Oxide

Emissions, 1000 t СО2-e
	Total, 

1000 t СО2-e

	1990
	699176.0
	-38938.0
	660238.1
	200992.8
	39795.4
	939964.2

	1991
	695637.9
	-31443.8
	664194.1
	192303.3
	37974.7
	925915.9

	1992
	586445.1
	-54521.9
	531923.2
	190644.7
	37025.3
	814115.1

	1993
	508552.6
	-47108.1
	461444.5
	181149.8
	44658.6
	734361.0

	1994
	379038.5
	-48997.8
	330040.7
	176824.9
	33127.4
	588990.8

	1995
	359409.1
	-48936.0
	310473.0
	167473.4
	29692.2
	556574.7

	1996
	318048.6
	-61625.1
	256423.5
	167454.2
	30078.9
	515581.6

	1997
	284854.0
	-65442.6
	219411.3
	164864.3
	27772.8
	477491.0

	1998
	236897.7
	-63637.5
	173260.2
	155636.6
	24067.6
	416601.9

	1999
	232517.2
	-63284.3
	169232.9
	150682.6
	22189.8
	405389.6

	2000
	232381.7
	-61494.5
	170887.2
	153271.8
	20346.7
	406000.1

	2001
	233464.2
	-59694.7
	173769.5
	175159.1
	19997.9
	428621.2

	2002
	235465.3
	-57308.5
	178156.8
	177578.0
	20224.0
	433267.3

	2003
	257377.6
	-55761.3
	201616.3
	196302.4
	17629.2
	471309.2


Notes: *) LULUCF – Land-Use, Land-Use Change and Forestry Sector.

**) The algebraic sum of СО2 emissions and removals from LULUCF Sector is shown in this Column. Since СО2   absorption for this Sector in the Ukraine is higher then emissions, the algebraic sum is negative.

[image: image1.emf]-200 000

0

200 000

400 000

600 000

800 000

1 000 000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

тис. т CO2-экв

Выбросы СО2 без учета сектора ИЗЛХ Выбросы и поглощения СО2 в секторе ИЗЛХ Выбросы СО2 с учетом поглощения

Выбросы метана Выбросы закиси азота Всего


Figure 1.1 - Emissions and removals of main GHG in general, Ukraine 
Results shown on Figure 1.1 allow to draw a conclusion about СО2 content predomination in general balance of GHG emissions (near 67-75 % from total emissions) and sharp decrease of СО2 emissions in 1990-1999 (approximately twice) due to recession in production and Gross Domestic Product reduction in process of national economy structure changing, about deceleration and further СО2 emissions raising in 2000-2003 caused by growth in national economy.

The results of GHG inventories executed in different years (Table 1.2) allow to draw the following conclusions:

· the best coincidence of results (general emissions of three main GHG in current inventory exceed by 6,8 % results of inventory executed in 1999) occurs in basic 1990 year;

· results of inventories for 1991-1998, estimated in the current inventory, exceed previous results by 17-39 %;

· results of inventory prepared in 2004 exceed data submitted in the current inventory approximately by 10 % (due to lack of results from Land-Use and Forestry Sector in  Inventory, 2004).

Table 1.2 - Comparison of GHG inventory results, 1000 t СО2-e.

	Year
	Inventory 1999 
	Inventory 2004 
	Inventory 2005 
	Discrepancy in results of Inventories , %

	1990
	880467.9
	
	939964.2
	-6.8

	1991
	779344.9
	
	925915.9
	-18.8

	1992
	693465.3
	
	814115.1
	-17.4

	1993
	603929.0
	
	734361.0
	-21.6

	1994
	476626.7
	
	588990.8
	-23.6

	1995
	432414.8
	
	556574.7
	-28.7

	1996
	407267.3
	
	515581.6
	-26.6

	1997
	342738.4
	
	477491.0
	-39.3

	1998
	315896.5
	
	416601.9
	-31.9

	1999
	
	
	405389.6
	

	2000
	
	
	406000.1
	

	2001
	
	478042.7
	428621.2
	10.3

	2002
	
	483524.6
	433267.3
	10.4

	2003
	
	
	471309.2
	


1.2 Key Categories
The estimation results on determination of key emissions sources are reported in Table 1.3 by current Inventory data in accordance with IPCC methodology [6]. Twenty five sources from all Sectors become key emissions sources of GHG in 2003. The most significant amount of GHG is emitted during fuel combustion for public electricity and heat production (more then 17% from total GHG emissions from the Ukraine). In number of five the biggest key categories are included (besides fuel combustion for public electricity and heat production): fugitive emissions from transit of Natural Gas across the Ukraine, fuel combustion in iron and steel industry, residential fuel combustion and iron and steel production.

Table 1.3 - Key sources categories determination for 2003 year, 1000 t СО2-e.

	IPCC sources categories
	Direct greenhouse gases
	Emissions Estimation

 for 2003 
	Estimation of Emissions Level
	Cumulative Sum of Emissions Level 
	Data Source

	 Fuel Combustion. Public Electricity and Heat Production
	СО2
	89228.14
	0.169
	0,169
	Table.1.A(a) 

	Fugitive emissions from transit of Natural Gas across the Ukraine
	СН4
	73318.18
	0.139
	0,308
	Table.1.B.2  

	Fuel Combustion. Iron and steel Industry
	СО2
	66226.43
	0.126
	0,434
	Table.1.A(a) 

	Fuel Combustion. Other sectors. Residential
	СО2
	44193.48
	0.084
	0,518
	Table.1.A(a) 

	Iron and Steel Production
	СО2
	30050.6
	0.057
	0,575
	Table.2(I)

	Fugitive emissions from Natural Gas Production 
	СН4
	29508.4
	0.056
	0,631
	Table.1.B.2

	Fugitive emissions from Natural Gas Distribution
	СН4
	29332.67
	0.056
	0,687
	Table.1.B.2

	Fugitive emissions from Underground Mining Activities
	СН4
	25795.5
	0.049
	0,735
	Table.1.B.1

	Fuel Combustion. Manufacturing Industries and Construction. Other
	СО2
	15022.15
	0.029
	0,764
	Table.1.A(а)

	Fuel Combustion. Manufacture of Solid Fuels and Other Energy Industries
	СО2
	10686.65
	0.020
	0,784
	Table.1.A(а)

	Fuel Combustion. Transport. Other Transportation 
	СО2
	10025.87
	0.019
	0,803
	Table.1.A(а)

	Unmanaged Solid Waste Disposal Sites
	СН4
	7713.91
	0.015
	0,818
	Table.6

	Managed  Solid Waste Disposal Sites
	СН4
	7572.46
	0.014
	0,832
	Table.6

	Enteric Fermentation. Dairy cattle
	СН4
	7286.23
	0.014
	0,846
	Table.4

	Ammonia Production
	СО2
	7178.25
	0.014
	0,860
	Table.2(I)

	Fugitive emissions. Agriculture/Forestry/Fisheries
	СО2
	6684.2
	0.013
	0,872
	Table.1.A(a) 

	Direct Soil Emissions
	N2O
	6655.21
	0.013
	0,885
	Table.4

	Fuel Combustion. Food Processing, Beverages and Tobacco
	СО2
	6503.83
	0.012
	0,897
	Table.1.A(а)

	Fuel Combustion. Other sectors. Commercial
	СО2
	6428.04
	0.012
	0,910
	Table.1.A(а)

	Fuel Combustion. Chemical Industry
	СО2
	4637.44
	0.009
	0,918
	Table.1.A(а)

	Indirect Soil Emissions
	N2O
	4625.29
	0.009
	0,927
	Table.4

	Enteric Fermentation. Non-Dairy cattle
	СН4
	4032.03
	0.008
	0,935
	Table.4

	Lime Production
	СО2
	4022.61
	0.008
	0,942
	Table.2(I)

	Cement Production
	СО2
	3744.33
	0.007
	0,949
	Table.2(I)

	Manure Storage in Solid State
	N2O
	2827.2
	0.005
	0,955
	Table.4

	Total by Ukraine (without emissions from LUCF Sector)
	 
	527064.98
	 
	 
	Summary 2


Quality Assurance and Quality Control
During quality control activity in the process of inventory preparation the main attention was paid to control of initial data quality and correctness of GHG emissions estimation by all sectors of inventory.

The state statistical data are submitted in statistical reports of different forms, activity data from different sectors of state economy are included in these reports. Starting from 1998‑1999 some forms of statistical reports (such as 11-MTP, 4MTP and export-import data) has existed in form of electron files, it simplifies check of extracts from these tables. The rest of initial information is stored on paper (1-P, №7, №24 Forms) in the different departments of State Committee of Statistics of Ukraine. The necessary information was copied by hand with following creation of tables in form of electron files and collation with paper document.
Official statistical reference books issued by State Committee of Statistics of Ukraine and other institutions in accordance with necessary for inventory directions were used during inventory preparation. 
The next measures were taken in the process of inventory preparation:

· overall check procedures of the first level of initial information by all inventory sectors;

· checks of chosen emission factors on correspondence with source categories and technological processes;

· control of correctness of initial data and emissions factors entering in tables of CRF;

· control of correctness of the estimated GHG emissions for all sectors before arranging the parts of  single inventory report;

· preparation of materials for following data archivation; 

· comparison of received results with results of previous GHG inventories (compared results were analyzed and  explanations regarding to causes of the discrepancy were submitted).

For quality assurance the current inventory report was allocated on the web site of the Ministry for environmental Protection of Ukraine and was directed on examination to leading Ukrainian experts. The received remarks and proposals were taken into account during preparation of the final report reduction.

1.3 Uncertainty Analysis
The “top-down” Approach was applied during the current inventory preparation. The special researches on uncertainty analysis of initial data and inventory results were not conducted during inventory preparation.

Since the activity data in general were received from statistical reports (forms of statistical reports issued by State Committee of Statistics of Ukraine and collections of statistical data [2, 11, 12, 16, 17, 18, 25, 27, 43]), it could be supposed, that activity data uncertainty was on the level of state statistics uncertainty. 

The default GHG emissions factors were used in the current inventory (except some categories of emissions sources, for example, cement production, methane emissions from coal production, emissions from activity connected with oil and natural gas). That is why the uncertainty of GHG emissions factors data was on the level of values used in methodics [1, 3]. The GHG emissions researches conducted in the Ukraine with “bottom-up” Approach application showed, that actual value of GHG emissions factors uncertainty was mach lower. In accordance with [10] data uncertainty of  emissions factors from cement production was 1,67 %. 

It is planned to use “bottom-up”Approach for estimation of emissions from key GHG sources during the preparation of next inventory. It is assumed that special researches will be conducted for uncertainties analyses.
2 ENERGY
2.1 General Sector description
The activity connected with production of fuels, their transportation, storage and distribution as well as fuel combustion is related to Energy Sector. In accordance with GHG inventory methodology [1], GHG emissions from Energy Sector are divided on emissions from combustion of fuels and fugitive GHG emissions. The main fugitive GHG emissions (methane) from Energy Sector of the Ukraine are caused by coal production and processing and by natural gas production, transportation and distribution. 

Energy Sector is the biggest source of GHG emissions in the Ukraine. Near 90 % of direct action GHG are emitted from this Sector. It depends on three points:  

· industries with energy intensity predominate over in national economy of the Ukraine (the main of them – metal production and chemical industry);

· more than 100 mlrd. m3  of natural gas go as transit across the territory of the Ukraine to European  countries;

· the main part of Ukrainian territory is situated  in temperate climate region with sufficiently cold winter, so the duration of heating season in the Ukraine is six months.

Correspondingly the first four rows in the key sources range (Table 1.3) are occupied by subsectors of Energy Sector.  

The deficit of energy is the second feature of the Ukrainian economy. National production covers needs in power resources approximately on 50 %. The data regarding to production and consumption of energy sources in the period from 1990 to 2003 [2] are submitted in Table 2.1. 

Table 2.1 - Production and consumption of energyre sources for the period from 1990 to 2003. 

	Factor
	1990 
	1995 
	2000 
	2001 
	2002 
	2003 

	Oil production, including natural gas liquids, mln.t
	5.3
	4.1
	3.7
	3.7
	3.7
	4.0

	Coal production, mln.t
	155.5
	81.5
	79.9
	82.9
	81.6
	79.6

	Brown coal production, mln.t
	9.3
	2.3
	1.1
	1.0
	0.9
	0.7

	Natural gas production, mlrd.m3
	28.1
	18.2
	17.9
	18.4
	18.7
	19.2

	Peat production, mln.t
	1.6
	1.1
	0.4
	0.3
	0.5
	0.6

	Total production of power resources, mln. tce
	142.8
	79.5
	76.7
	79.1
	78.7
	78.3

	Total consumption of power resources, mln. tce
	325.9
	186.1
	144.9
	144.6
	146.0
	155.1


The structure of  national energy balance concerning GHG emissions take a turn to the better for the past years – there is a decrease in coal consumption (from 25,3 % in 1990 to 22,3 % in 2003) and increase in natural gas consumption (from 28,2 % in 1990 to 39,2 % % in 2003). The economy recession after the USSR disintegration resulted in the significant reduce of power consumption. The lust years progress in national economy caused some power consumption growth. Factors for assessment of power consumption and GHG emissions dynamic are shown in Table 2.2.

Table 2.2 – Gross Domestic Product (GDP), energy consumption and GHG emissions for the period 1990 to 2003.

	Factor
	1990 
	1995 
	2000 
	2001 
	2002 
	2003 

	Gross Domestic Product, relative to 1990
	1.00
	0.48
	0.43
	0.47
	0.50
	0.54

	Fuel combustion volumes, PJ
	8906.25
	5034.75
	3446.47
	3400.70
	3377.80
	3621.23

	GHG emissions from fuel combustion, Gg СО2-e.
	678113.49
	381283.22
	254494.95
	253822.72
	253752.02
	268852.14

	Specific GHG emissions from fuel combustion, Gg СО2-e /PJ
	76.14
	75.73
	73.84
	74.64
	75.12
	74.24

	GHG emissions from fuel combustion, relative to unit
	1.00
	0.56
	0.38
	0.37
	0.37
	0.40

	Methane emissions from coal production/processing, Gg СО2-e
	55337.39
	30121.16
	28333.64
	29322.41
	28860.64
	28043.14

	Methane emissions from oil sector, Gg СО2-e.
	82.99
	36.81
	29.44
	35.11
	38.33
	41.96

	Methane emissions from natural gas sector , Gg СО2-e.
	78634.46
	82040.26
	87187.00
	107327.87
	78353.60
	132159.26

	GHG emissions from Energy Sector, Gg СО2-e.
	812168.33
	493481.45
	370045.04
	390508.11
	361004.59
	429096.49

	GHG emissions from Energy Sector, relative to unit
	1.00
	0.61
	0.46
	0.48
	0.44
	0.53


The information reported in Table 2.2 allows concluding that in comparison with 1990 in 2003:
· GHG emissions from fuel combustion change approximately with the same rate as decreased GDP;

· methane emissions from coal production/processing and from oil sector in the Ukraine are reduced approximately twice;

· methane emissions from natural gas sector raise by 70 %.

The reduce in methane emissions from coal production/processing is explained by the fact that coal production has decreased more than twice in 2003 from 1990. The reduce in methane emissions from oil sector is caused by significant decrease in volumes of oil processed at Ukrainian refineries. Considerable rise in methane emissions from natural gas sector occur with comparatively small changes in activity volumes. It is explained by sharp growth of losses from gas systems.

GHG emissions of all types from energy-related activities are shown in Table 2.3, and emissions of three direct action GHG by source categories are reported in Table 2.4. 

Table 2.3 – GHG emissions by years in Energy Sector by types of GHG, Gg СО2-e.

	Year
	Carbon Dioxide
	Methane
	Nitrous Oxide
	Total

	1990
	672449.96
	138173.43
	1544.95
	812168.33

	1991
	670682.80
	130645.90
	1510.90
	802839.60

	1992
	585796.86
	130078.74
	1340.02
	717215.62

	1993
	513091.45
	122881.32
	1195.13
	637167.90

	1994
	394720.72
	119917.04
	969.89
	515607.65

	1995
	379096.42
	113705.97
	679.06
	493481.45

	1996
	352017.22
	117243.10
	780.19
	470040.51

	1997
	319319.56
	118450.50
	695.20
	438465.25

	1998
	264395.84
	113303.91
	497.92
	378197.67

	1999
	257273.98
	113290.78
	495.73
	371060.49

	2000
	253296.87
	116291.46
	456.71
	370045.04

	2001
	252655.38
	137387.81
	464.92
	390508.11

	2002
	252588.09
	141949.29
	469.93
	395007.31

	2003
	267629.26
	160981.64
	485.59
	429096.49


Table 2.4 – GHG emissions by years in Energy Sector by sources categories, Gg СО2-e.
	Year
	Energy production and consumption
	Industry and Construction
	Transport 
	Other

 Sectors
	Fugitive emissions from coal industry
	Fugitive emissions from oil Sector
	Fugitive emissions from gas sector
	Total

	1990
	295949.17
	213032.57
	41188.00
	127943.75
	55337.39
	82.99
	78634.46
	812168.33

	1991
	111976.45
	384982.82
	9163.72
	167409.13
	50543.45
	76.02
	78688.01
	802839.60

	1992
	259379.72
	185947.11
	32857.01
	111760.70
	48859.76
	57.73
	78353.60
	717215.62

	1993
	236610.07
	147331.20
	28241.83
	104645.97
	40586.11
	43.81
	79708.90
	637167.90

	1994
	197045.76
	82031.90
	25892.71
	92401.99
	37131.55
	39.59
	81064.16
	515607.65

	1995
	185061.88
	96532.11
	26106.14
	73583.08
	30121.16
	36.81
	82040.26
	493481.45

	1996
	166807.24
	94184.38
	25989.11
	66897.10
	28879.83
	34.04
	87248.83
	470040.51

	1997
	148874.43
	74992.82
	40953.99
	57381.74
	28392.76
	33.68
	87835.84
	438465.25

	1998
	103908.10
	87081.13
	10620.91
	64220.71
	28392.76
	33.62
	83940.44
	378197.67

	1999
	107982.46
	85662.11
	4559.76
	60428.61
	28252.01
	31.29
	84144.25
	371060.49

	2000
	101126.27
	87889.44
	12824.81
	52654.43
	28333.64
	29.44
	87187.00
	370045.04

	2001
	99976.96
	89032.06
	11806.86
	53006.83
	29322.41
	35.11
	107327.87
	390508.11

	2002
	96216.38
	88338.19
	13151.43
	56046.03
	28860.64
	38.33
	112356.32
	395007.31

	2003
	102661.09
	94499.06
	13674.93
	58017.05
	28043.14
	41.96
	132159.26
	429096.49


Diagrams of GHG emissions from Energy Sector are shown on Figure 2.1 and Figure 2.2, by GHG types and by source categories correspondingly.
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Figure 2.1 -  Emissions of main GHG
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Figure 2.2 -   GHG Emissions by Subsectors in Energy Sector 
Changes in GHG emissions from fuel combustion in all subsectors have enough smooth character. GHG emissions values in 1991 are an exception (sharp increase in emissions from fuel combustion in industry and decrease in emissions from energy subsector). Deviations of GHG emissions from expected values in this year could be explained by misrepresentation in statistical data due to the USSR disintegration. Above mentioned deviations of GHG emissions from fuel combustion in industry and energy subsector had not considerable influence on total GHG emissions from Energy Sector, because they had equalized one another. The values of activity data in these subsectors will be defined more exactly and GHG emissions will be estimated more correctly during the next inventory preparation. 

There are no data concerning international bunkers in the current inventory due to lack of necessary for estimation statistical data. There is no information as for results of Reference Approach application during estimation of carbon dioxide emissions from fuel combustion in 1991-1997 also. This information will be submitted later after the more correct defining of initial data and additional estimations providing.  
2.2 Emissions from Fuel Combustion
2.1.1 Methodological issues
GHG emissions from fuel combustion were estimated in accordance with Tier 1 (minimum level of details in inventory), the default GHG emissions factors were taken for estimations [3]. The Sectoral Approach  was used for emissions assessment, it was based on emissions calculating by main power-related activities. 

Carbon dioxide emissions were estimated additionally by means of Reference Approach to control results of Sectoral Approach estimations. The Reference Approach is based on assessment of total amount of carbon released from used fuels in general by country accounting for fuels production, changes in stocks in the beginning and in the end of the year, export, import and carbon stored in production products during technological use of fuels.

2.1.2 Sectoral Approach
2.1.2.1 Choice of Activity Data
The data as for volumes of combusted fuel are an initial activity information for GHG emissions from Energy Sector assessment when using Sectoral Approach. In the process of inventory creation the data on volumes of combusted fuel were taken from Energy Balance (for 1990) and statistical reports: 4-SN form (for 1991-1992), 4-MTP form (for 1993-2003). 

Since 1998 it is possible to receive  4-MTP statistical form in electron files from State Committee of Statistics of Ukraine, it permits to automatize the initial activity data preparation. The methodology of combusted fuel volume calculation could submitted  as follows.

Volumes of combusted fuels in residential subsector 
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Volumes of combusted fuels in other subsectors are calculated by a formula:
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where 
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 - factor accounting for losses from fuel of m-th type; 
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Factor accounting for losses of fuel is calculated by a formula:
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Concerning the values of combustion factors for fuels, the next assumption was made:
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	0,5, for i = 3 и j = 7…12, i = 4 и j = 2, m = 045;

1, for i = 3 и j = 7…12, i = 4 и j = 2, for all m, save m = 045; 

0, for i = 3 и j = 2…6, for all m;                                            

0, for i = 4, j = 2, m = 023 – in ferrous metallurgy.                             (4)


It is necessary to convert the structure of data by branches of economy or types of economic activity ( has been used by State Committee of Statistics of Ukraine from 2001) in correspondence with the structure of GHG sources categories in CRF and structure of data by fuel types when using national statistical forms for activity data preparation. In Annex А the tables of correspondence for branches of economy or types of economic activity in 4-MTP form and GHG sources categories in CRF are submitted.

In Annex B the table of correspondence between fuels types used in 4-MTP and fuels types in CRF is shown.

Choice of Emissions Factors
The default GHG emissions factors were used in estimations of GHG emissions from Energy Sector [3] and net calorific values were defined taking into consideration data as for fuels types used in the Ukraine. In Annex C the table of carbon dioxide emission factors and conversional ratios for recalculation of fuel in natural units of measure into coal equivalent unit and into terra joules is represented (Table C.1).

2.1.3 Reference Approach to carbon dioxide emissions assessment
The initial activity data for Reference Approach estimations in inventory of GHG emissionsfrom Energy Sector are contained in statistical reports: 1-P form (data on production of power resources), 4-MTP form (data on changes in stocks of fuel and usage of fuel for technological needs), Energy Balance of the Ukraine for 1990 and «Data on export and import of goods». 
The default carbon emissions factors and default content of carbon stored were taken [3], net calorific values were defined taking into account the data on fuels types used in the Ukraine (Table C.1). 

Comparing of Sectoral and Reference Approaches results estimated for carbon dioxide emissions from fuel combustion for 1990, 1999-2003 are reported in Table 2.5. Discrepancy of estimated results for these years makes 2,5-16 % from total amount of fuel combustion and up to 8,5 % from quantity of carbon dioxide emissions. Results of Reference Approach application in 1991-1998 are higher than above mentioned values and need to be defined more precisely. Discrepancy of results estimated by means of Sectoral and Reference Approaches is caused in general by imperfection of national statistics and reporting system (in particular, external economic activity reporting). 

Discrepancies of results for separate fuel types are much higher than discrepancies for total fuel combustion emissions. These discrepancies are caused by the ascribing of Others (excluding natural gas) types of gas fuels (Blast furnace gas, Coke oven gas etc.) to gaseous type of fuel. 

The Reference Approach estimations will be held once again and reported additionally after eliminating of above mentioned defects and improving of statistical data.

Таблица 2.5 – Comparison of Results of Sectoral and Reference Approaches 
	Year
	Volumes of combusted fuel, PJ
	СО2 emissions from fuel combustion, 1000 t

	
	Sectoral 

Approach
	Reference 

Approach
	Discrepancy, %
	Sectoral 

Approach
	Reference 

Approach
	Discrepancy, %

	1990
	8869.85
	9096.76
	2.56
	685811.57
	647713.39
	-5.56

	1999
	3649.11
	3779.93
	3.59
	266614.33
	255728.54
	-4.08

	2000
	3427.00
	3833.92
	11.87
	253296.87
	254135.37
	0.33

	2001
	3378.89
	3687.51
	9.13
	252655.38
	249920.97
	-1.08

	2002
	3352.40
	3756.23
	12.05
	252588.09
	254011.39
	0.56

	2003
	3593.69
	4191.25
	16.63
	267629.26
	290334.28
	8.48


2.2 Fugitive Emissions
2.2.1 GHG Fugitive Emissions in Coal Sector
The coal production of the Ukraine is a complicated economic complex that includes 196 underground mines in operation and 3 open-pit (surface) coal mines, 119 mines in different stages of closing, processing, transporting, prospecting and other enterprises. For the last ten years annual coal production is approximately 80,0 mln. t.

Methane emissions from coal mining are estimated in compliance with methodology [3] with using of emissions factors for different categories of mines - "gassed" (near 70 % from total coal production) and "non-gassed" – taking in to account different ways of coal mining. Volumes of coal production are defined in accordance with statistical data reported in 1-P form.

The biggest amounts of methane are emitted from underground mines. Results of researches conducted in the Ukraine [4] were used during estimation of methane emissions from coal enterprises in 1990-2000. The average weighted methane emission factors fore 1996-2000 were used for estimation of methane emissions in 2001-2003. These factors are as folows:

· 25,3 m3/t – for underground mines;

· 1,4 m3/t – for surface mines;

· 2,4 m3/t – during coal processing and transporting (underground mines);

· 0,2 m3/t - during coal processing and transporting (surface mines).

The emissions factors taken for GHG inventory of emissions from Ukrainian coal enterprises are in good compliance with recommendations [3] for default using.

2.2.2 GHG Fugitive Emissions in Oil Sector
Methane emissions from oil sector occur during production, transportation, processing and storage of oil. The information as for these activities is taken from Energy Balance of the Ukraine for 1990, statistical reports in accordance with 1-P, 4-MTP and 11-MTP forms and from data of Ministry of Fuel and Power of the Ukraine regarding to branch activity and capacities for oil storage.

In compliance with [3] the next methane emissions factors for oil sector of the Ukraine were taken:

· 4500 kg CH4/PJ – for production;

· 100 kg CH4/ PJ – for refinery;

· 200 kg CH4/ PJ – for storage;

· 135,6  kg CH4/ PJ – for transport.

2.2.3 GHG Fugitive Emissions in Gas Sector
Methane emissions in gas sector occur in the process of production, transmission by main pipelines (gas, transited across the Ukraine to Europe, and gas of internal production) and distribution of gas taking into account the specific gravity of methane and methane content in natural gas (correspondingly, 0,716 kg/m3 and 89,9 % from total volume of natural gas). The information as for these activities is taken from Energy Balance of the Ukraine for 1990, statistical reports in accordance with 1-P, 4-MTP and 11-MTP forms and from data of Ministry of Fuel and Power of the Ukraine regarding to branch activity.

Values of fugitive methane emissions were taken in compliance with data from 11-MTP form as for natural gas losses during gas transmission and distribution in 1998-2003 and information from Energy Balance of the Ukraine regarding to gas losses in distribution process in 1990. Methane emissions for the rest of years (statistical data on losses are absent) were estimated using the values of the last year, for what these data existed, or allocated uniformly within the known from statistics diapason of losses. 

3 INDUSTRIAL PROCESSES
Sector «Industrial Processes» includes emissions produced from a technological processes itself during industrial production. The emissions that are directly a result of energy consumed during the industrial process are described in Sector «Energy». The Ukraine has a considerable industrial potential, that is why the amount of GHG emissions from industrial processes is significant.

The GHG emissions were estimated by different industries taking in to account specific character of every industrial process. The list of these industries includes: mineral products production, that is connected with mineral raw materials processing; chemical production based on organic raw materials; metals production based on mineral and organic raw materials; food and drinks production. 

The statistical information related to production of non ferrous metals, polymers, dye-staff, some solvent, synthetic tars, is not accessible. Statistics by some categories of sources does not exist at all (use of solvents, dye-staff, sulfur hexafluoride, fluorocarbons). The data concerning volumes of pulp production is confidential. As far as problem of data access is solved, the emissions from all types of products will be estimated. GHG emissions from Nitric acid production were not estimated due to the fact, that data on production volumes for different years had a big discrepancy and needed improving of accuracy. The structure of GHG emissions from Industrial Processes Sector and the trend of changes for 1990 – 2003  in СО2-equivalent is shown in Table 3.1 and  Figure 3.1.

In base year 1990 the total amount of GHG emissions was 65712,54 Gg CO2-e, and in 2003  – 45449,89 Gg CO2-e. The lowest amount of emissions was registered in 1994 – 1997. 

The industries such as: ammonia production, adipic acid production and cement production are included in key source categories by the amount of GHG emissions. 

Table 3.1 - GHG emissions in Industry Sector, Gg CO2-e.
	Year
	CO2
	CH4
	N2O 
	Total

	1990
	65352.28
	100.17
	260.09
	65712.54

	1991
	56084.45
	84.40
	268.46
	56437.31

	1992
	54849.37
	69.63
	153.45
	55072.45

	1993
	42252.12
	50.60
	78.12
	42380.84

	1994
	32998.42
	37.64
	78.12
	33114.19

	1995
	28931.55
	25.19
	72.54
	29029.28

	1996
	27344.62
	17.50
	78.12
	27440.24

	1997
	30667.98
	21.72
	130.51
	30820.21

	1998
	35831.98
	22.06
	132.37
	35986.41

	1999
	38293.44
	23.73
	101.99
	38419.16

	2000
	40314.47
	22.72
	114.70
	40451.89

	2001
	40177.27
	33.83
	227.54
	40438.64

	2002
	39897.65
	33.12
	200.26
	40131.03

	2003
	45174.74
	44.20
	230.95
	45449.89




 Figure 3.1 - GHG Emissions structure in Industry Sector by gases, 1000 t СО2-e
Among all categories of sources the majority of СО2 emissions is produced from iron and steel production and from mineral products production (cement and lime production). N2O emissions are caused by adipic acid production, the trend of changes in emissions amounts depends directly  from changes in volumes of production. 

СО2  emissions in Industrial Processes Sector from separate source categories are submitted in Figure 3.2. The majority of carbon dioxide emissions is caused by metal and mineral products production.
[image: image16.emf]0

10 000

20 000

30 000

40 000

50 000

60 000

70 000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

тис. т CO2-экв

Минеральные продукты Химическая промышленность Производство металла Другие производства Всего


Figure 3.2 - СО2 Emissions structure by sectors of industry
Mineral products
In inventories for 1990-2003 GHHG emissions from Mineral Products Sector were estimated  for cement production, lime production, soda ash production and  roofing bitumen production. The most significant amount of СО2 is emitted from production of cement and lime. Estimations of GHG emissions from production and use of limestone, dolomite, glass and from road paving with asphalt were not provided due to the lack of statistical data.

In the process of mineral products production СО2, NMH, SO2 are emitted. Carbon dioxide is emitted during cement, lime and soda ash production. Non methane hydrocarbons (NMH) are produced from roofing bitumen production and glass production. Sulfur dioxide is emitted from cement production.

Table 3.2 - Greenhouse Gas emissions in Mineral Products Sector.

	Year
	Greenhouse Gas emissions, Gg CO2-e

	
	СО2
	SO2

	1990
	16943.6
	6.82

	1991
	15697.7
	6.52

	1992
	15285.9
	6.04

	1993
	11588.3
	4.50

	1994
	9054.6
	3.43

	1995
	6804.9
	2.29

	1996
	5058.6
	1.51

	1997
	5638.0
	1.53

	1998
	5838.3
	1.68

	1999
	5262.6
	1.75

	2000
	5278.6
	1.59

	2001
	6336.6
	1.74

	2002
	6805.0
	2.15

	2003
	8013.1
	2.68


3.1.1 Cement production
The main components of cement are calcium and silica with small content of aluminum and iron oxides. The production process includes: clinker production, calcinations and drying. The mixture of natural limestone and clay is the typical raw material for this. Dry raw material or wet  cuttings are heated (calcined) in the kiln for clinker production. Carbon dioxide is released as by-product  of limestone calcinations process.

The statistical data concerning manufacture of industrial production in general by the Ukraine [7,8] were used as initial data as for quantity of produced  cement and clinker.

СО2 emissions were estimated using methodology based on quantity of produced clinker data (Tier 2 method) and quantity of produced cement data (for SO2 emissions estimation) with using of national emissions factor 0,547 tСО2/t of clinker [10]. Sulfur dioxide emissions (SO2) were estimated taking in to account default emissions factor (0,0003 t SO2/t of cement).

3.1.2 Lime production
The roasting of the limestone, calcium carbonate (СаСО3) and dolomite (СаСО3 *MgCO3) to produce high-calcium quiklime (СаО) or dolomitic quicklime (СаО*MgO) and carbon dioxide is the main technological process in lime production. The limestone is roasted at high temperatures in a kiln. The volumes of carbon dioxide generated during the production process are equal approximately with amount  of lime produced and depend on roasting kiln efficiency.

The statistical data as for production volumes of high-calcium quiklime and dolomitic quicklime [7] were used as initial data. The high-calcium quicklime composition is 100% of calcium oxide, the dolomitic quicklime  composition is 70% of  calcium oxide and 30% of dolomitic lime. The estimations of carbon dioxide emissions were provided separately by quantity of produced dolomitic quicklime and high-calcium quiklime using default emissions factors (0,79 t СО2/t of high-calcium quiklime and 0,91 t СО2/t of dolomitic quicklime).

3.1.3 Soda Ash Production and Use
Carbon dioxide emissions are generated from soda ash production and use. The amount of СО2 emissions depends on technological processes used in country. 
The main raw materials for soda ash production in the Ukraine are limestone, lime and chalk. The Ukraine does not produce soda from trona. The emissions from soda production were not estimated due to lack of national GHG emissions factors defined for above mentioned raw materials. The carbon dioxide emissions were estimated only by amount of used soda accounting for import and export. 

The default emissions factor was used for estimation of СО2 emissions from used soda (0,415 t СО2/t soda used [3]).
3.1.4 Roofing Bitumen Production
Roofing bitumen production is the process of polymerizing and stabilizing asphalt to improve its weathering characteristics. Non Methane Hydrocarbons (NMH) and carbon oxide are generated during these processes. The amount of emissions depends on production method. 

The statistical information on manufactured products amount [7] is a main data source as for roofing bitumen production. The default emissions factors for production method without taking measures on emissions mitigation: for NMH- 0,0024 t NMH/t and for СО - 0,0000095 t СО/t were used for estimations.

3.2 Chemical Industry
The emissions of all direct and indirect GHG and accompanying emissions are generated from the process of chemical products manufacture. The amount of carbon dioxide is the biggest part of total emissions from this industry. The ammonia production and calcium carbide production result in the release of carbon dioxide. Methane is emitted during calcium carbide production, production of technical carbon, ethylene, methanol and coke. Nitrous oxide is generated in adipic acid production process. Oxides of nitrogen are emitted from ammonia, adipic acid and technical carbon production. Majority of oxides of nitrogen emissions is generated in ammonia production process. Carbon oxide emissions are released from ammonia, adipic acid and technical carbon production. Some amount of carbon oxide is emitted also during ammonia production. Almost all chemical processes during ammonia production, adipic acid production, technical carbon and ethylene polystirol production are accompanied with NMH generation. The majority  of NMH is emitted from ammonia and technical carbon production. Sulphur dioxide emissions are caused by ammonia and technical carbon production.

Table 3.3 - Greenhouse Gas emissions in Chemical Industry Sector
	Year
	Greenhouse Gas emissions, 1000 t

	
	СО2
	СН4
	N2O
	NOX
	CO
	NMH
	SO2

	1990
	7437.2
	4.77
	16.79
	4.36
	43.68
	28.09
	0.99

	1991
	6989.0
	4.10
	17.31
	4.13
	40.77
	34.44
	0.79

	1992
	7260.8
	3.35
	9.89
	4.04
	40.79
	32.05
	0.63

	1993
	5935.0
	2.41
	5.04
	3.21
	32.81
	24.16
	0.47

	1994
	5511.2
	1.79
	5.04
	2.98
	30.12
	20.94
	0.32

	1995
	5701.5
	1.20
	4.68
	3.06
	30.93
	20.79
	0.27

	1996
	6043.4
	0.83
	5.04
	3.25
	32.82
	21.81
	0.28

	1997
	6232.3
	1.03
	8.43
	3.45
	34.36
	23.57
	0.33

	1998
	5996.1
	1.05
	8.54
	3.33
	33.14
	22.94
	0.33

	1999
	6794.3
	9.78
	6.57
	3.68
	37.21
	25.52
	0.38

	2000
	6540.6
	10.76
	7.40
	3.58
	35.92
	24.40
	0.35

	2001
	6765.6
	11.29
	14.68
	3.91
	38.39
	28.19
	0.49

	2002
	6745.0
	10.88
	12.93
	3.85
	37.92
	27.19
	0.44

	2003
	7187.6
	12.53
	14.89
	4.14
	40.89
	30.58
	0.57


The carbon dioxide emissions trend is smoother and reflects some reduce in production in the period from 1993 to 1998. The sharp decrease of methane emissions from 1999  is explained by the fact that emissions from coke production have been accounted for since this year. The significant decrease in nitrous oxide emissions from 1992 to 2000  is connected with sharp reduce in adipic acid production. 

The statistical information on industrial products manufacture [7] is taken as initial data  for GHG estimation. Default emissions factors were used in because of information from enterprises lack. 

3.2.1 Ammonia Production
3.2.1.1 Production Technology.

Synthetic ammonia (NH3) is produced by catalytic steam reforming of natural gas. Synthesis occurs under conditions of high pressure (150-1000 atm.) and high temperature (450-500 0С) with catalysts using (iron and others). 

Natural gas is used as the feedstock. The synthesis process results in the release into atmosphere of GHG such as: CO2, CO, NOX, SO2, NMH.

3.2.1.2 Initial data
The statistical information on amount of ammonia produced in general by country (statistical report of 1-P form) is a data source for estimations. 

3.2.1.3 Method of GHG Emissions Assessment
GHG emissions were estimated on the basis of produced ammonia amount. For estimation of GHG emissions the default IPCC emissions factors were used: for СО2 - 1,5 tСО2 /t NH3, for NMH – 0,0047 t NMH/t NH3, for СО – 0,0079 t СО/t NH3, for SO2 – 0,00003 t SO2/t NH3, for  NOX – 0,00077 t/t NH3.

3.2.1.4 Estimation results 

Table 3.4 - GHG emissions from Ammonia Production
	Year
	Ammonia 
Production,
1000 t
	Greenhouse Gas emissions, 1000 t

	
	
	СО2
	СО
	NMH
	SO2
	NOX

	1990
	4940.8
	7411.2
	39.0
	23.2
	0.15
	3.8

	1991
	4642.1
	6963.2
	36.7
	21.8
	0.14
	3.6

	1992
	4820.8
	7231.2
	38.1
	22.7
	0.15
	3.7

	1993
	3938.3
	5907.5
	31.1
	18.5
	0.12
	3.0

	1994
	3654.5
	5481.8
	28.9
	17.2
	0.11
	2.8

	1995
	3782.4
	5673.6
	29.9
	17.8
	0.11
	2.9

	1996
	4017.5
	6026.3
	31.7
	18.9
	0.12
	3.1

	1997
	4142.3
	6213.5
	32.7
	19.5
	0.12
	3.2

	1998
	3984.1
	5976.2
	31.5
	18.7
	0.12
	3.1

	1999
	4514.5
	6771.8
	35.7
	21.2
	0.14
	3.5

	2000
	4351.4
	6527.1
	34.4
	20.5
	0.13
	3.4

	2001
	4500.0
	6750.0
	35.6
	21.2
	0.14
	3.5

	2002
	4489.1
	6733.7
	35.5
	21.1
	0.14
	3.5

	2003
	4785.5
	7178.3
	37.8
	22.5
	0.14
	3.7


The results of emissions estimation show that the ammonia production in our country is stable, it has a decreasing trend before 1996 with further production growth. The production figures for 2003 make 97 % from figures for the basic 1990.

Carbon dioxide represents the most considerable part of GHG emissions from ammonia production in accordance with Table 3.4, carbon oxide and organic matter emissions are the most significant among accompanying gases emissions. 

СО2 emissions from ammonia production have the third place in the range of emissions from industrial processes after emissions from iron and steel production and mineral products manufacture.

3.2.2 Adipic Acid Production
3.2.2.1 Technology of Production
The adipic acid (НООС(СН2)4СООН) is a  dicarboxylic acid produced by a two-stage process. The first stage of producing involves the oxidation of cyclohexane or cyclohexanone to form a cyclohexane / cyclohexanone mixture. The mixture is then oxidised by nitric acid oxidation in the presence of vanadium catalyst to form adipic acid. N2O, NOX, NMH and СО are generated in the process of oxidation.

3.2.2.2 Initial data
The statistical information on amount of adipic acid produced in general by country (statistical report of 1-P form) is a data source for estimations. 
3.2.2.3 Method of GHG Emissions Assessment
The GHG emissions were estimated by amount of produced adipic acid using default IPCC emissions factors: 0,3 t N2O/t of adipic acid, 0,0081 t NOХ/t of adipic acid, 0,0433 t NMH/t of adipic acid, 0,0344 t СО/t of adipic acid. The GHG emissions were estimated without the emission mitigation measures accounting for since the specific data from enterprises were absent.

3.2.2.4 Estimation results 

Table 3.5 - GHG emissions from Adipic Acid Production
	Year
	Adipic Acid
 Production,
1000 t
	Greenhouse Gas emissions, 1000 t

	
	
	NOX
	N2O
	NMH
	СО

	1990
	55.95
	0.45
	16.79
	2.42
	1.93

	1991
	57.70
	0.47
	17.31
	2.50
	1.99

	1992
	32.98
	0.27
	9.89
	1.43
	1.13

	1993
	16.80
	0.14
	5.04
	0.73
	0.58

	1994
	16.81
	0.14
	5.04
	0.73
	0.58

	1995
	15.59
	0.13
	4.68
	0.68
	0.54

	1996
	16.80
	0.14
	5.04
	0.73
	0.59

	1997
	28.10
	0.23
	8.43
	1.22
	0.97

	1998
	28.48
	0.23
	8.54
	1.23
	0.98

	1999
	21.91
	0.18
	6.57
	0.95
	0.75

	2000
	24.67
	0.20
	7.40
	1.07
	0.85

	2001
	48.94
	0.40
	14.68
	2.12
	1.68

	2002
	43.09
	0.35
	12.93
	1.87
	1.48

	2003
	49.64
	0.40
	14.89
	2.15
	1.71


3.3 Metals Production
3.3.1 Iron and steel  industry
Iron and steel are produced through the reduction of iron oxide (ore) in blast furnace. The carbon contained in metallurgical coke is used both as the fuel and as the reducing agent. The emissions from coke consumption as fuel are estimated in Energy Sector. СО2  emissions from iron and steel production were estimated by quantity of coke used as reducing agent with application of default emissions factors. 

Carbon dioxide emissions from this category were estimated only for iron production since the data on carbon content in steel were absent. The estimation was provided by quantity of coke used as reducing agent and default carbon dioxide emission factor (3,1 t/t of iron). The volumes of coke consumption during the iron production were taken from statistical report of 4-MTP form. The data on coke consumption during the iron production were taken only from 4-MTP statistical form, column 2, Chapter 4 to avoid double counting of used coke.
3.4 Food Industry
Non Methane Hydrocarbons are emitted during food production, in particular, during bread, cakes and biscuits, animal feed, margarine and solid cooking fats, sugar, meat, fish and poultry making, and also during alcoholic beverages production (spirits, wine and beer). Statistical data from [2] are used as information regarding to production volumes for above mentioned industries. The default emissions factors are used for calculation of NMH emissions.
4 AGRICULTURE
Ukraine is a country with highly developed agriculture. Agricultural activities contribute directly to GHG emissions through a variety of different processes. These processes and manufactures include: an enteric fermentation in domestic livestock and decomposition of waste products of domestic livestock (manure); rice cultivation on flooded fields; burning of  agricultural residues on fields; working of the agricultural soils.
СН4 emissions from enteric fermentation (at an average 87 %) and N2О emissions from agricultural soils processing (76 %) are the main GHG components in Agricultural Sector. Carbon oxide and nitrous oxides are also emitted in addition to GHG of direct action.
Economic recession in Ukraine was accompanied by decrease in an agricultural production that has led to GHG emissions reduction: methane - in 3 times and nitrous oxide – in 2,3 times. GHG inventory results in Agricultural Sector are reported in Table 4.1 
Table 4.1 - Greenhouse Gas emissions from different source categories in Agriculture, thous. t

	Year
	Livestock farming
	Plant-growing
	N2O
 from agricultural soils
	Total

	
	CH4
	N2O
	CH4
from rice fields
	Agricultural residues 

burning
	
	CH4
	N2O


	
	Enteric 

fermentation.
	Waste (manure)
	Manure managment
	
	CH4
	CO
	N2O
	NOx
	
	
	

	1990
	1738.23
	220.25
	29.86
	19.67
	15.07
	395.69
	0.48
	17.23
	88.79
	1993.22
	119.13

	1991
	1696.58
	214.74
	29.18
	9.28
	11.44
	300.42
	0.35
	12.79
	82.48
	1932.04
	112.01

	1992
	1635.90
	204.20
	28.18
	9.80
	11.74
	308.07
	0.40
	14.46
	81.64
	1861.64
	110.22

	1993
	1551.97
	189.69
	26.70
	9.36
	13.43
	352.42
	0.43
	15.66
	108.59
	1764.45
	135.72

	1994
	1500.45
	180.88
	25.81
	8.96
	10.47
	274.80
	0.36
	12.91
	73.22
	1700.76
	99.39

	1995
	1370.84
	164.80
	23.70
	8.06
	10.19
	267.59
	0.30
	10.85
	64.66
	1553.89
	88.66

	1996
	1234.94
	151.32
	21.58
	8.39
	7.82
	205.24
	0.23
	8.39
	68.82
	1402.47
	90.63

	1997
	1084.07
	131.80
	19.04
	4.58
	10.18
	267.24
	0.27
	9.82
	64.07
	1230.63
	83.38

	1998
	915.01
	112.51
	16.21
	6.45
	8.07
	211.96
	0.21
	7.62
	55.68
	1042.04
	72.1

	1999
	844.26
	110.33
	15.11
	6.69
	7.59
	199.23
	0.19
	6.85
	50.98
	968.87
	66.28

	2000
	771.14
	104.76
	13.89
	5.10
	7.82
	205.29
	0.22
	7.81
	46.06
	888.82
	60.17

	2001
	688.05
	89.14
	12.35
	6.95
	11.39
	298.94
	0.27
	9.88
	46.21
	795.53
	58.83

	2002
	666.86
	95.44
	12.14
	5.76
	11.31
	296.97
	0.27
	9.81
	47.15
	779.37
	59.56

	2003
	573.39
	80.98
	10.49
	4.48
	6.68
	175.44
	0.22
	7.81
	40.37
	665.53
	51.08


Methane (СН4) and Nitrous Oxide (N2O) Emissions during 1990-2003 from Agriculture Sector in dynamic are shown in Figure 4.1
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Figure 4.1 - Methane (СН4) Emissions from Agriculture Sector by years
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Figure 4.2 - Nitrous Oxide (N2O) Emissions by years
Methane Emissions from Enteric Fermentation and Manure in Domestic Livestock
Methane emissions from livestock farming inventory was carried out on the grounds of  annual data as for different kinds of agricultural animals population (cattle, sheep, swine, horses, goats and poultry) for period 1990-2003  [13,14]. 

The significant quantity of GHG is formed in livestock farming as a result of methane producing during enteric fermentation process, and also during decomposition of animals waste (manure). Methane emissions from enteric fermentation of different kinds agricultural animals in 7-8 times exceed methane emissions from animal waste products decomposition (Table 4.1 and Figure 4.1). Decrease in methane emissions from enteric fermentation is caused by reduction of animals population (3 times). 
In because of insufficient data for Tier 2, the method of default emissions factors was used in accordance with IPCC methodology and  Good Practice Guidance [5,15]. Default methane emissions factors for Eastern Europe (81 and 56 kg/head/year correspondingly) were taken for dairy and non-dairy cattle of Ukraine, for other types of agricultural animals default methane emissions factors for developed countries were used [5, 15].

The amount of enteric fermentation methane emitted by a population of animals depends on number of animals, type of digestive system and feed intake. Calculation of methane emissions from different types of agricultural animals was made on the grounds of national data as for livestock population [13, 14] with application of default emissions factors. Inventory results are reported in Table 4.1. and Table 4.2. The fact that the cattle are the main source of methane emissions from livestock farming was revealed as a result of emissions calculation analysis ( Table 4.2), enteric fermentation methane emitted by cattle forms  94% of methane. Amount of methane emitted by other types of agricultural animals is considerable smaller: sheep- 2,2%, swine – 1,7%, horses –1,3%,  goats – less than 1%.

Methane emissions from manure were estimated using default emission factors taking into account climatic conditions of Ukraine, which are defined by IPCC criterion as cool (annual average air temperature in Ukraine less than 15оС ). Methane emissions from manure of different types agricultural animals results are shown in Table 4.53.

Table 4.2 - CH4 emissions from enteric fermentation of different types animals, 1000 t 

	Year
	Non-dairy Cattle
	Dairy Cattle
	Sheep
	Swine
	Horses
	Goats

	
	Population, 1000 heads
	СН4
	Population, 1000 heads
	СН4
	Population, 1000 heads
	СН4
	Population, 1000 heads
	СН4
	Population, 1000 heads
	СН4
	Population, 1000 heads
	СН4

	1990
	16667.2
	933.36
	8527.6
	690.74
	8545.4
	68.36
	19946.7
	29.92
	753.5
	13.56
	457.7
	2.29

	1991
	16245.2
	909.73
	8378.2
	678.63
	7896.2
	63.17
	19426.9
	29.14
	738.4
	13.29
	522.5
	2.61

	1992
	15465.0
	866.04
	8262.6
	669.27
	7259.1
	58.07
	17838.7
	26.76
	717.1
	12.91
	570.0
	2.85

	1993
	14399.6
	806.38
	8057.2
	652.63
	6596.5
	52.77
	16174.9
	24.26
	707.1
	12.73
	640.1
	3.20

	1994
	13529.6
	757.66
	8077.7
	654.29
	6117.9
	48.94
	15298.0
	22.95
	715.7
	12.88
	744.7
	3.72

	1995
	11806.0
	661.14
	7818.3
	633.28
	4792.3
	38.34
	13945.5
	20.92
	736.6
	13.26
	782.2
	3.91

	1996
	10026.0
	561.46
	7531.3
	610.04
	3209.3
	25.67
	13144.4
	19.72
	755.9
	13.61
	889.3
	4.45

	1997
	8341.3
	467.11
	6971.9
	564.72
	2193.2
	17.55
	11235.6
	16.85
	753.5
	13.56
	853.9
	4.27

	1998
	6493.7
	363.65
	6264.8
	507.45
	1539.6
	12.32
	9478.7
	14.22
	736.9
	13.26
	822.2
	4.11

	1999
	5880.8
	329.32
	5840.8
	473.1
	1198.4
	9.59
	10083.4
	15.13
	721.3
	12.98
	827.6
	4.14

	2000
	5195.5
	290.95
	5431.0
	439.91
	1059.5
	8.48
	10072.9
	15.11
	698.1
	12.57
	825.2
	4.13

	2001
	4465.4
	250.06
	4958.3
	401.62
	963.1
	7.70
	7652.3
	11.48
	701.2
	12.62
	911.9
	4.56

	2002
	4392.8
	246.0
	4715.6
	381.96
	950.1
	7.60
	9203.7
	13.81
	784.3
	12.32
	1034.3
	5.17

	2003
	3428.6
	192.0
	4283.5
	346.96
	893.4
	7.15
	7321.5
	10.98
	637.1
	11.47
	965.4
	4.83


Table 4.3 - Methane emissions from manure of different types animals, 1000 t
	Year
	Non-dairy Cattle
	Dairy Cattle
	Swine
	Sheep
	Goats
	Horses
	Poultry

	1990
	66.67
	51.17
	79.79
	1.62
	0.06
	1.05
	19.90

	1991
	64.98
	50.27
	77.71
	1.50
	0.06
	1.03
	19.20

	1992
	61.86
	49.58
	71.35
	1.38
	0.07
	1.00
	18.96

	1993
	57.60
	48.34
	64.70
	1.25
	0.08
	0.98
	16.74

	1994
	54.12
	48.47
	61.19
	1.16
	0.09
	0.99
	14.86

	1995
	47.22
	46.91
	55.78
	0.91
	0.09
	1.02
	12.86

	1996
	40.10
	45.19
	52.58
	0.61
	0.11
	1.05
	11.68

	1997
	33.37
	41.83
	44.94
	0.42
	0.10
	1.05
	10.10

	1998
	25.97
	37.59
	37.91
	0.29
	0.10
	1.02
	9.62

	1999
	23.52
	35.04
	40.33
	0.23
	0.10
	1.00
	10.10

	2000
	20.78
	32.59
	40.29
	0.20
	0.10
	0.97
	9.83

	2001
	17.86
	29.75
	30.61
	0.18
	0.11
	0.97
	9.65

	2002
	17.57
	28.29
	36.81
	0.18
	0.12
	0.95
	11.50

	2003
	13.71
	25.70
	29.29
	0.17
	0.12
	0.89
	11.11


4.1 Nitrous Oxide (N2O) Emissions from Storage and Utilization of Livestock farming Waste 
Manure is a main kind of waste in livestock farming. The manure storage and utilization is the most significant source of nitrous oxide emissions.  First of all nitrous oxide emissions amount depends on nitrous content in manure and duration of storage. Data concerning animal waste management systems and manure spreading on the territory are not systemized on the state level. That is why calculations were provided on the grounds of livestock population data, reported in Table 4.2 using default emission factors [5, 15]. In accordance with IPCC recommendations, nitrous oxide emissions from manure were estimated for different manure management systems (anaerobic, liquid systems, solid storage, pasture/range/paddock and other). For the separate types of animals only nitrous quantity in manure was taken into account. Nitrous oxide emissions from manure management systems - anaerobic, liquid systems, solid storage, pasture/range/paddock and other are shown in Table 4.4. The biggest amount of nitrous oxide is emitted from solid storage of manure system in accordance with these data. This system is applied for the cattle manure storage. 

Total of nitrous oxide emissions from manure storage excluding emissions from animals pasture range and paddocks, which are reported in Chapter 4.5., is shown above, in Table 4.1.
Table 4.4 - Nitrous Oxide emissions from manure management systems, 1000 t

	Year
	Anaerobic systems
	Liquid systems 
	Solid storage
	Pastures
	Other systems

	1990
	0.10
	0.93
	26.19
	9.88
	2.64

	1991
	0.10
	0.91
	25.62
	9.55
	2.55

	1992
	0.10
	0.86
	24.82
	9.03
	2.40

	1993
	0.09
	0.80
	23.64
	8.49
	2.16

	1994
	0.09
	0.76
	22.96
	8.24
	2.00

	1995
	0.07
	0.69
	21.17
	7.49
	1.77

	1996
	0.06
	0.62
	19.29
	6.78
	1.60

	1997
	0.05
	0.53
	17.09
	5.89
	1.36

	1998
	0.04
	0.44
	14.54
	5.12
	1.19

	1999
	0.04
	0.42
	13.41
	4.97
	1.23

	2000
	0.03
	0.39
	12.25
	4.78
	1.21

	2001
	0.03
	0.34
	10.96
	4.26
	1.03

	2002
	0.03
	0.35
	10.54
	4.53
	1.22

	2003
	0.02
	0.29
	9.12
	3.98
	1.06


Nitrous oxide emissions for the period of 1990-2003 are characterized by clear expressed decrease. These emissions in 2003 formed 35% of emissions in 1990.
4.2 Calculation of Methane from Rice Cultivation on Flooded Fields
Anaerobic decomposition of organic material in flooded rice fields produces methane.

 Methane emissions were estimated on the ground of annual harvested area of rice data and given organic amendment quantity [11,12]. Area of rice in the Ukraine is not large, lands for rice cultivation are allocated in Crimea, Kherson and Odessa regions. General area under rice in  2003 was 19,2 thousand hectares,  and 1990  – 28,1 thousand hectares. 

Methane emission factor integrated over cropping season was used for estimation of methane flux. It makes 20 g/m2 [15]. The precised Scaling Factor was used  for the accounting  of methane emission from organic fertilizer application (Table. 4.5). The Scaling Factor which makes 2,0 was used in case of organic fertilizer application data lack. 
Table 4.5 - Scaling Factors for organic fertilizers applying
	Fertilizers quantity in dry matter, t/ha
	Scaling Factor

	1-2
	1.5

	2-4
	1.8

	4-8
	2.5

	8-15
	3.5

	<15
	4


Quantity of methane emitted from rice fields was calculated taking into account data on harvested areas and organic fertilizer application reported in Table 4.6.

Table 4.6 - CH4 emissions from Rice Cultivation, 1000 t
	Year
	Harvested area, 1000  ha
	Organic fertilizers quantity , t/ha
	Scaling Factor
	СН4 

Emissions

	1990
	28.1
	11.3
	3.5
	19.67

	1991
	23.2
	NE
	2.0
	9.28

	1992
	24.5
	NE
	2.0
	9.80

	1993
	23.4
	NE
	2.0
	9.36

	1994
	22.4
	NE
	2.0
	8.96

	1995
	22.4
	3.7
	1.8
	8.06

	1996
	23.3
	3.7
	1.8
	8.39

	1997
	22.9
	0.8
	1.0
	4.58

	1998
	21.5
	1.4
	1.5
	6.45

	1999
	22.3
	1.5
	1.5
	6.69

	2000
	25.5
	0.8
	1.0
	5.10

	2001
	19.3
	2.3
	1.8
	6.95

	2002
	19.2
	1.0
	1.5
	5.76

	2003
	22.4
	0.2
	1.0
	4.48


Methane emissions from rice cultivation in the Ukraine are not significant in accordance with estimation results and they 4,4 times decreased in 2003 in comparison with 1990.

It is necessary to emphasize that the Livestock farming Sector is also a source of main Green house gas – carbon dioxide (СО2). This gas is exuded in the process of animals breathing and during manure decomposition. Since this kind of carbon has a biogenic origin (will be absorbed by plants from atmosphere) and takes part in natural carbon circulation, emissions of this type are not accounted in Agriculture Sector.
4.3 Calculation of Greenhouse Gas Emissions from burning of agricultural residues
Emissions of CH4, N2O, CO and NOx from crop residue burning on fields are reported in Inventory. 
Data of national statistics on annual production of agricultural crops were used for calculation of these gases emissions: grain (wheat, rye, barley,  rice, buckwheat, oats, millet, maize) and sunflower; leguminous plants and soya; root crops (potato, feedbeet and sugarbeet) and vegetables [11]. 
Amount of emitted GHGduring agricultural residues burning first of all depends on carbon and nitrous content in dry biomass of every crop. 

Statistical data on ratios of residue to crop, fraction of residue burned, carbon and nitrous content are not obtained in the Ukraine. That is why the typical values of default ratios and factors were used. Calculation of emissions for CH4, N2O, CO and NOx was made taking into account Typical Emission Ratios given in IPCC methodology, Table 4.7.

Table 4.7 - Typical Emission Ratios (for GHG emissions from field burning of Agricultural residues calculation)
	Gas
	Typical value

	СН4
	0.004

	N2O
	0.007

	СО
	0.06

	NOх
	0.121


During Agricultural residues burning on fields emitted methane has the highest showings, see Table 4.1. But by results of absolute calculation, in the aggregate volume of GHG this amount is not significant. Methane and nitrous oxide emissions from Agricultural residues burning on fields in dynamic are shown in Figure 4.1 and 4.2.
4.4 Calculation of Nitrous Oxide (N2O) Emissions from agricultural soils
The most significant nitrous oxide emissions in Agricultural Sector occur during cultivation of soils and mineral fertilizer addition.

Both direct and indirect emissions from agricultural soils were taken into account during nitrous oxide emissions calculation. Direct (main) nitrous oxide emissions were estimated proceeding from volumes of mineral nitrous and organic fertilizers, data on pasture/range/paddock livestock keeping, nitrogen fixing crops and agricultural residues burning on fields. Direct nitrous oxide emissions on the territory of the Ukraine (as a result of agricultural activity) make in average 62%  from general amount of emissions.
In process of N-containing substances application in agricultural production nitrogen partly volatilizes to atmosphere and partly is washed down from fields (leached/runoff nitrogen). This is the cause of indirect nitrous oxide emissions from agricultural fields as a result of fall-out from atmosphere and wash down from fields. Default emission factors were used during indirect nitrous oxide emissions from soils calculation [15].

General amounts of nitrous oxide emissions from agricultural soils in dynamic for the period of 1990-2003 are reported in Table 4.1. and Figure 4.2. As it is shown nitrous oxide emissions from agricultural soils dynamic is characterized by decrease trend. Data estimated for 1993 are the exception, in this year increase in nitrous oxide emissions quantity was registered (Figure 4.2.). This fact took place in because of addition of nitrous fertilizers in big quantity to agricultural crops fields (1993 – 1 thousand tones, 1996-2003 - 0,2-0,4 thousand tones). Data as for applied fertilizers for the period of 1990-1992 are not available.  

5 LAND-USE, LAND-USE CHANGE AND FORESTRY
Priority estimations of carbon dioxide emissions and removals from land-use, land-use changes and forestry (LULUCF) were provided for three most important types of activity:

· changes in forest and other woody biomass stocks;

· forest and grassland conversion;

· abandonment of managed lands.

Gas components of small volumes (trace gases) that are generated directly in the process of biomass burning (forest fires) were investigated among other gases. 
Estimations of GHG emissions and removals in LULUCF  Sector have a principal difference from estimations in other Sectors. These estimations are approximate due to big uncertainties.

Reported below GHG emissions sources were taken into consideration for
1990-2003:

· changes in forest (removals and emissions);

· absorption and emissions from soils due to changes in land-use and in methods of land managing;

· emissions from forest fires.

Data on carbon dioxide emissions from forest and grassland conversion are absent that is why emissions of this kind are not analyzed in inventory. Volumes of carbon dioxide removals/emissions for the period of 1990‑2003 are shown in Table 5.1 and 
Figure 5.1
.
Table 5.1 – GHG removals/emissions (СО2) for the period 1990-2003, 1000 t
	Year
	Total
	Forest
	Lands 

	1990
	-38937.98
	-48788.94
	9789.66

	1991
	-31443.79
	-49815.78
	18335.25

	1992
	-54521.87
	-50660.66
	-3970.27

	1993
	-47108.10
	-59094.41
	11851.96

	1994
	-48997.81
	-60117.85
	10731.47

	1995
	-48936.04
	-60325.74
	11284.28

	1996
	-61625.07
	-61279.92
	-591.34

	1997
	-65442.65
	-60070.46
	-5395.32

	1998
	-63637.45
	-60541.07
	-3160.00

	1999
	-63284.27
	-60439.18
	-2975.71

	2000
	-61494.51
	-59101.30
	-2424.51

	2001
	-59694.65
	-58496.30
	-1370.85

	2002
	-57308.50
	-57649.61
	236.51

	2003
	-55761.28
	-56824.76
	1008.86
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Figure 5.1 - Carbon Dioxide (СО2) Removals/Emissions 
Years 1990-1991 and 1993-1995 are distinguished by volumes of carbon dioxide emissions/removals, because in these periods emissions from land-use activity were higher than removals. This difference is a result of changes in areas of used lands and methods of land managing.

5.1 Changes in Forest and Other Woody Biomass Stock
Removals and emissions of carbon and carbon dioxide from changes in forest and other woody biomass stock due to human activity are reported in this Chapter.

Annual growth in biomass on plantations, forests, where wood is harvested, was estimated to calculate net carbon dioxide removals. Also wood harvested as a fuelwood, commercial wood and for other purposes was taken into account. Net carbon removals were estimated using these data. The next initial data were used for carbon dioxide net removals estimation:

· forests area (thousand hectares);

· forest area by types of trees (thousand hectares);

· volume of harvested wood: industrial roundwood (logs), fuelwood and wood for technological needs (thous.m3);

· annual increase (t of dry matter/ha).

Data were taken from sources [2,3, 16-24].

Data on average annual growth in biomass in Ukraine [20] are given in Table 5.2 for assessment of general carbon content in annual managed forests growth. Average values of growth in biomass were used for estimations.
Table 5.2 – Average annual growth in biomass (t of dry matter/ha year)
	Type
	Annual growth, t of dry matter per ha per year

	Pine
	3.0

	Fir
	5.4

	Oak
	3.0

	Beech
	3.5

	Birch
	3.4


Main data as for forests areas by types of trees were taken from [23,24] for 1988,1996 and 2002 years.  Data for other years were received as a result of extrapolation.

Default value of carbon share used for all types of biomass was 0,5 [3]. General carbon content in annual growth of exploited and cultivated forests was calculated  with the help of equation:

[С growth] = [forest area] * [annual growth in biomass] * [С content ratio]

Default value of carbon share used for all types of biomass was 0,5 [3].
5.2 Harvested wood biomass quantity assessment
Amount of biomass from harvested wood was estimated using information on three categories of harvested wood: industrial roundwood (logs), fuelwood and wood for technological needs. This information for 1997-2003 was taken from [16-18], for 1990-1996 was received as a result of extrapolation on the basis of roundwood harvesting data [7].

Statistical information on wood harvesting was given in m3 of rounwood. Default values of Conversion Ratios [3] were used for recalculation and data conversion into tones of dry biomass. These Ratios are submitted in Table 5.3.

Default value of carbon share used for all types of biomass was 0,5 [3].
Table 5.3 – Conversion Ratio for recalculation
	Wood categories, thous.m3
	Tones  of dry  biomass per m3

	Industrial roundwood (logs)
	0.95

	Fuelwood
	0.5

	Wood for technological needs
	0.5


Statistical data on wood harvesting and its distributing by directions of usage were applied to calculate losses of carbon due to harvesting of wood. Assessment of biomass quantity during wood harvesting by categories was made with the help of equation:

[Tones of dry biomass] = [harvested wood, volume] *  [Conversion Ratio – Tones  of dry  biomass per m3 of wood ].
Recalculation and conversion of harvested wood into removed carbon was provided by a formula:

[ С emissions] =  [biomass consumption] *  [С content factor].

Value of annual СО2 removal from exploited forests was a result of stored and emitted carbon difference multiplying by molecular weights ratio (44/12).
As far as significant part of cut down wood is used for long-term storage, the reported values of GHG emissions are overestimated. Results of estimations are shown in Table 5.1.

5.3 Carbon Dioxide Emissions and Uptake by Soils from Land-Use Change and Management
The Chapter includes assessment of net carbon dioxide removals/emissions (sinks and sources), caused by three processes:

· changes in carbon stocks  in exploited lands soil, due to changes in land-use;

· emissions from organic (peat) soils, on lands, where agricultural activity has started or forest plantations have been planted;

· carbon dioxide emissions from liming of soils used for agricultural proposes.

There is no unified statistical data base for these calculations. Primary information necessary for calculations should contain data concerning spatial distribution of different types of soils and land-use practice. 
Calculation of carbon dioxide emissions and removals from mineral soils is based on estimation of changes in soil carbon stocks as a function of land-use changes and changes in agricultural activity practice. The twenty years period of inventory should be taken for estimation of changes in soil carbon stocks, that is, lands distribution by type of usage and by soil types was analyzed for the year of current inventory t and for the previous twenty years t - 20.

Area, which was summed up by all land use systems in the year t and in the year t – 20, should be the same. 

Carbon dioxide emissions from currently exploited peat soils were estimated by the way of annual emissions assessment depending on climate zone and land-use type.

Information for carbon dioxide emission from soil liming estimations was obtained from statistical data on lime usage [2,12,26]. The actual data for 1990 were used and for the period of 1991-1995 years average values [26]. 
Eight broad climatic regions are defined in IPCC methodic (as default), taking into consideration the fact that the climate has a big effect on land use. The territory of the Ukraine is situated in temperate latitudes [3].

There are six principal groups of soils for the regions with temperate climate:

1. High clay activity soils.

2. Low clay activity soils.

3. Sandy soils.

4. Volcanic soils.

5. Swamped soils.

6. Peat soils.

For the territory of the Ukraine the below listed soils are typical: high clay activity soils, sandy soils, swamped and peat soils (in accordance with agricultural lands characteristics by mechanical composition of soils as of 01.01.1996) [17].

Land-use systems typical for the Ukraine are:

1. Tillage.

2. Perennial plantations.

3. Lands intended for hayfields and pastures.

4. Forests and lands covered with forests.

5. Lands under building.

6. Swamped lands.

7. Lands without plants (under water, ravines, sands). 

8. Other lands (with plants).

Information as for types of land use for the Ukraine of 1970-2003 period was taken from 
[27-40]. Characteristic of agricultural lands by mechanical composition was made on state of 01.01.1996 г. For other years this characteristic was estimated in percentage.

Soil carbon calculations for different land use systems and soil types in year t of inventory and twenty years ago (t – 20) were provided by formulas:

Soil carbon t = lands areas t * soil carbon factor
Soil carbon t-20  = lands areas t-20 * soil carbon factor
Typical default values of carbon stocks for natural and managed ecosystems (excluding forests and lands covered with forest) were taken for estimations [3] and shown in Table 5.4.

Table 5.4 - Approximate Soil Carbon Contents (for  0-30 cm depth) and Carbon Loss from peat soils typical values (tonnes С/ha)
	Soils types
	Soil Carbon Content
	Carbon Loss from peat soils

	High clay activity soils
	110
	

	Sandy
	25
	

	Swamped 
	230
	

	Peat: 

Plant-growing (tillage, perennial)
	
	10

	Pastures
	
	2.5


For managed lands (tillage) amount of soil carbon was estimated by formula [3]:
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Calculation data are reported in Table 5.5.

Table 5.5 - Soil carbon calculation factors for tillage
	Land-use system
	Soil type
	Soil carbon under Native Vegetation, 

tones С/ha 
	Base
 Factor

	Tillage
Factor
	Input Factor

	Soil carbon in Agriculturally Impacted Lands,
tones С/ha

	Tillage
	High clay activity soils
	110
	0.7
	1.0
	1.0
	77.00

	
	Sandy
	25
	0.7
	1.0
	1.0
	17.5

	
	Swamped 
	230
	0.6
	1.0
	1.0
	138


For forests and lands covered with forest, approximate in average by the Ukraine amount of carbon in soils under forest plants  for depth 0 – 30 cm was taken from [20], and it makes 40,46 tones С/ha.

Net change in soil carbon in mineral soils was estimated by a formula:

Net change in soil carbon = Soil Carbon t – Soil Carbon t-20.

Estimation of annual carbon emissions from organic soils (peat soils) was provided by such way. Area of lands under peat soils in accordance with climatic regions allocation and types of land use was defined. Annual carbon loss rate, tones С/ha, was taken from Table 5.4.

Carbon emissions from peat soils were estimated by a formula:

Carbon Loss = Peat lands area * Annual Loss Factor
Amount of carbon emissions from agricultural soils liming was received as a result of total amount of lime and gyps multiplying by carbon conversion factors. Default conversion factors were used and they were correspondingly 0,120 and 0,122.

The results of carbon dioxide emissions from liming are reported in Table 5.6.

Table 5.6 – Carbon Dioxide Emissions from Liming (1000 t)
	Year
	Carbon Dioxide Emissions, 1000 t

	1990
	3620.26

	1991
	1784.76

	1992
	1784.76

	1993
	1784.76

	1994
	1784.76

	1995
	738.28

	1996
	375.71

	1997
	103.13

	1998
	3.43

	1998
	2.74

	2000
	86.75


	2001
	90.48

	2002
	74.46

	2003
	60.50


The calculation of total carbon emissions from soils was provided by such way. Total net change in soil carbon in mineral soils, total net carbon loss from peat soils and carbon emissions from liming were multiplied by conversion factors -50; 0,001 and 0,001, correspondingly to express them as total annual carbon emissions in GIGO grams per year. Conversion to total annual СО2 emission was achieved by multiplying of previously received values and 44/12.

Thus, the annual carbon dioxide emission depends on: change in soil carbon in mineral soils, carbon loss from organic soils and carbon emissions from liming.

It should be noted, that the results of estimation of carbon dioxide removals/emissions from soils due to the land use change have an approximate character in because of information lack. 
5.4 GHG Emissions from forest fires
The following processes are sources of GHG emissions due to forest fires:
· emissions from burning of organic materials;

· biological process of slow carbon release as a result of organic substance decomposition on places left after big fires.

The volume of carbon dioxide and other GHG depends on organic substance weight, its chemical compound and burning conditions. Variety of conditions of forest fires occurrence and development, their types and intensity complicate definition of total GHG emission amount from fires.

There are many uncertainties in GHG emissions from fires estimation, since the process of decomposition depends on size and chemical composition of dead plants and their parts, and also soil conditions.

Burning wood materials were subdivided into three groups: ground, overground and underground, depending on burning conditions and fire distribution features [20]. The ground materials frequently become objects of primary burning (fallen leaves, wood laying, slash, etc.), and over ground materials become secondary objects (trunks and crones of trees, etc.) 

Forest fires were subdivided on up-, lower fires and underground fires.

The next information was used for estimation of  GHG emissions from forest fires [16-18,20,41]:

· forest area covered with up-, lower fires and underground fires (ha);

· stocks of burned and damaged wood on a stub and damaged wood products (thous.m3) (Table 5.7).

Table 5.7 - The area covered with forest fires and completely burned down harvested wood products
	Year
	Area covered with forest fires, ha
	Completely burned down harvested wood products, m3

	
	Lower fires
	Up fires
	Belowground fires
	

	1990
	1369.8
	1012.4
	1
	79909

	1991
	1042
	664.9
	10.3
	38292

	1992
	3318
	672
	111
	77999

	1993
	2415
	712
	51
	174499

	1994
	6061
	3432
	537
	391999

	1995
	1695
	1416
	26
	147647

	1996
	5733
	5245
	2
	315088

	1997
	1355
	110
	2
	5626

	1998
	3208
	1189
	2
	31558

	1998
	2896
	2553
	14
	166721

	2000
	1386
	222
	2
	20647

	2001
	1992
	1770
	388
	140559

	2002
	4245
	657
	64
	59625

	2003
	2409
	359
	49
	20071


In accordance to [20] the weight of ground wood fuel materials changes from 
5 to 25 tones/ha depending on composition, age, type of forest and etc. Taking into account laws of lower fires distribution it is accepted, that on the average in this process wood burns down in amount of 8-10 tones/ha. Up fires and underground fires result in forest stands loss, though only a part of wood burns down at once.

It is accepted that on the average the burnet out organic substance weight (without forest stands) for underground forest fires makes 100 tones/ha. Biomass loss from fires is 8 tones/ha during lower fires and 100 tones/ha during underground fires.

The statistics reports on volumes (m3) of burned down and damaged wood is used for estimation of the burned down due to up fires biomass, assuming that biomass loss makes 70 % from wood statistic data. For carbon loss estimation the volume of burned down wood multiplied by conversion factor (0,40) and biomass loss factor (0,70) results Carbon Loss.

Not only carbon dioxide but also other GHG (methane (СН4), carbon oxide (СО), nitrous oxide (N2O) and oxides of nitrogen (NO and  NO2) are emitted during forest fires. Methane and carbon oxide were estimated as portions of carbon flux released due to burning. Total nitrogen content was estimated with the help of nitrogen/carbon ratio [3] in dry matter (typical value of ratio is 0,01). Nitrous oxide and oxides of nitrogen were estimated as portions of total nitrogen flux.

Emissions proportions during wood biomass open burning are submitted in Table 5.8 [3].

Table 5.8 - Emissions proportions during wood biomass open burning
	Gas
	Average value

	СН4
	0.012

	СО
	0.06

	N2O
	0.007

	NOx
	0.121


For estimation of methane and carbon oxide emissions (expressed in carbon units), quantity of carbon released is multiplied by methane and carbon oxide emissions ratios. For recalculation in  total molecular weight, methane and carbon oxide emissions are multiplied correspondingly by 16/12 and 28/12.

For estimation of nitrous oxide and oxides of nitrogen emissions, quantity of carbon released is multiplied by 0,01 resulting the total amount of nitrogen released, after that quantity of nitrogen released is multiplied by nitrous oxide and oxides of nitrogen emissions ratios (expressed in nitrogen units). For recalculation in total molecular weight nitrous oxide and oxides of nitrogen emissions are correspondingly multiplied by 44/28 and 46/14. 

Final calculation of fire emissions is:
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GHG emissions from forest fires are reported in Table 5.9 and Figure 5.2.

Table 5.9 - GHG Emissions from forest fires (1000 t)
	Year
	Gas

	
	CH4
	N2O
	NOx
	CO

	1990
	0.27
	0.00
	0.007
	2.34

	1991
	0.16
	0.00
	0.04
	1.40

	1992
	0.48
	0.00
	0.12
	4.16

	1993
	0.59
	0.00
	0.15
	5.13

	1994
	1.70
	0.01
	0.42
	14.84

	1995
	0.46
	0.00
	0.11
	4.01

	1996
	1.07
	0.01
	0.27
	9.40

	1997
	0.10
	0.00
	0.03
	0.88

	1998
	0.28
	0.00
	0.07
	2.43

	1999
	0.57
	0.00
	0.14
	4.99

	2000
	0.14
	0.00
	0.03
	1.19

	2001
	0.75
	0.01
	0.19
	6.59

	2002
	0.46
	0.00
	0.11
	3.99

	2003
	0.24
	0.00
	0.06
	2.09



[image: image29.wmf]0

2

4

6

8

10

12

14

16

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

thous.tones



CH4

N2O

NOx

CO


Figure 5.2 - Greenhouse Gas Emissions from forest fires by years 
5.5 Summary
Significant carbon dioxide emissions from LULUCF are observed during 1990 - 1996 period, that is connected with changes in used land areas in the year of inventory and previous twenty years, and also caused by high level of carbon dioxide emissions from soil liming and gypsing. Exactly in the period of 1990 - 1996 the biggest quantity of limy flour and gyps was added to soils.

Carbon dioxide emissions from forest fires of the highest level occurred in 1994, 1996 and 2001. Peak level of carbon dioxide emissions was observed in 1994 since the area covered with fires for this period made more then 10 thousand hectares and amount of burned down harvested wood was 391999 m3.  

The received results have rough character for the lack of the full information on many positions; especially it concerns to carbon dioxide emissions and removals.

Default factors are accepted practically for all types of activity. Absence of the data on carbon dioxide emissions from forest and grassland conversion deprived of a possibility to calculate corresponding amounts.

6 WASTE
The next sources of GHG emissions were examined in the current inventory (1990-2003):

· solid municipal waste;

· industrial and domestic wastewater, human sewage;

· waste incineration.

Methane emissions (CH4), carbon dioxide (СО2) and nitrous oxide (N2O) emissions from waste were estimated in accordance with IPCC methodology [3]. 


The data concerning GHG emissions were taken from such sources:

· statistical data on urban  population in country for 1990-2003;

· data on actual amount of solid municipal waste that was disposed to solid waste disposal sites in 1990-2003;

· statistical data on organic matter content (Biochemical Oxygen Demand) in domestic and industrial wastewater;

· statistical data on per capita protein intake for 1990-2003.

It should be noted that since both estimated initial data (period of 1990-1998), and actual initial data (1999-2003) were used for calculation of GHG emissions from solid municipal waste sites and waste incineration, they have different dynamic of changes. 
It is assumed that in future more precise definition to initial data and correction of GHG emissions values should be done.

Data on volumes of GHG emissions from waste by source categories and in general by Sector for 1990-2003   are shown in Table 6.1 and  Figure 6.1.

Table 6.1 - Greenhouse Gas Emissions from waste for the period 1990-2003, 1000 t
	Year
	Emissions sources
	Total

	
	Solid municipal waste,  CH4
	Wastewater
	Waste Incineration
	

	
	
	Industrial, CH4
	Domestic,
CH4
	Human Sewages,
N2O
	CO2
	N2O
	CO2
	CH4
	N2O

	1990
	677.80
	10.49
	304.85
	5.02
	311.79
	0.06
	311.79
	993.14
	5.08

	1991
	683.64
	9.41
	307.48
	4.69
	314.48
	0.06
	314.48
	1000.53
	4.75

	1992
	697.28
	8.39
	313.61
	4.34
	320.75
	0.06
	320.75
	1019.28
	4.40

	1993
	689.49
	7.65
	310.10
	4.17
	317.16
	0.06
	317.16
	1007.24
	4.23

	1994
	689.49
	6.07
	310.10
	4.02
	317.16
	0.06
	317.16
	1005.66
	4.08

	1995
	689.49
	5.22
	310.10
	3.63
	317.16
	0.06
	317.16
	1004.81
	3.69

	1996
	677.80
	3.99
	304.85
	3.57
	311.79
	0.06
	311.79
	986.64
	3.63

	1997
	671.96
	4.24
	302.22
	3.49
	309.10
	0.06
	309.10
	978.42
	3.55

	1998
	668.06
	3.94
	300.47
	3.45
	307.31
	0.06
	307.31
	972.47
	3.50

	1999
	508.79
	3.39
	297.81
	3.33
	234.05
	0.04
	234.05
	809.99
	3.37

	2000
	575.78
	3.43
	291.71
	3.57
	264.86
	0.05
	264.86
	870.93
	3.62

	2001
	709.05
	3.49
	288.20
	3.38
	326.16
	0.06
	326.16
	1000.74
	3.44

	2002
	626.23
	3.40
	285.58
	3.46
	288.06
	0.05
	288.06
	915.22
	3.51

	2003
	727.92
	3.10
	282.95
	3.39
	334.85
	0.06
	334.85
	1013.97
	3.45
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Figure 6.1 - Greenhouse Gas Emissions from Waste for the period 1990 to 2003, 1000 t
Methane emissions from waste for the period of 1990-2003 numbered 
from 810 up to 1020 thousand tones. Nitrous oxide emissions in 1990-2003  were allocated in such manner: minimum nitrous oxide volume was observed in 1999 (3,37 thousand tones), maximum – in 1990  (5,08 thousand tones). Steady negative trend is registered in  nitrous oxide emissions from waste, it makes 0,12 thousand tones per year.
Carbon dioxide emissions varied from 320,75 thousand tones in 1992 to 234,05 thousand tones in 1999. Maximum amount of carbon dioxide emissions was observed in 2003 and it was 334,85 thousand tones.

GHG Emissions from Waste allocation (%) by source categories, 2003, is shown in Figure 6.2. Solid municipal waste disposed to solid waste disposal sites has the biggest portion in total amount of GHG emissions from waste. 
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Figure 6.2 – Distribution of GHG Emissions  from Waste (%) by source categories, 2003.

6.1 Methane Emissions from Municipal Solid Waste Assessment
Methane emissions to atmosphere occur due to anaerobic decomposition of organic matter by methane producing bacteria on solid waste disposal sites. Amount of municipal solid waste, disposing to solid waste disposal sites of the Ukraine, makes on average 30-40 mln. m3 every year (or 7,5-10,0 mln. tones).

General amount of solid municipal waste includes:

· household waste;

· yard/garden waste;

· commercial/market waste.

Management system for solid municipal waste operating in the Ukraine includes:
· sanitary cleaning and waste removing;

· secondary raw materials utilization;

· thermal treatment of municipal solid waste;

· placement and burial of municipal solid waste.

6.1.1 Sanitary cleaning and waste removing
Here below you can find a description of sanitary cleaning and waste removing process. Municipal waste is collected and removed by 1089 enterprises with operating of 3583 sanitation trucks [42]. Only 52 % of country population is serviced with Municipal Service on sanitary cleaning and waste removing. Wear of sanitation trucks in different country regions makes 50-94 %, for country in general - 71 % (Table 6.2).

Table 6.2 - Condition of  sanitary cleaning and municipal solid waste removing  (2003)
	Parameter
	Value

	Amount of solid municipal waste disposed to sites, thousands tones
	9413

	General quantity of waste disposal sites
	3194

	Overload Waste disposal sites
	160

	Waste disposal sites that don’t meet the norms
	559

	Waste disposal sites to be recultivated
	226

	Waste disposal sites that are  subjects to sanatio
	365

	Not sanctioned waste disposal sites 
	2520

	Quantity of waste removing  trucks (sanitation trucks) 
	3583

	Wear of sanitation trucks, %
	71


6.1.2 Secondary Raw Materials utilization and recycling
Secondary raw materials utilization and recycling are insufficiently developed despite of modern technologies dealing with recycling of municipal waste components existence. There are few enterprises that dealing with complex processing of secondary raw materials. In the lust years successful solution was found for the problem of raw materials utilization on the local level (by separate enterprises), however data on general volumes of raw materials utilization are absent in national statistics and are not used in current inventory.

6.1.3 Thermal Treatment of Municipal Solid Waste
In accordance with State Committee on Housing and Communal Service of Ukraine data four plants on waste incineration operated in the Ukraine – in Kiev, Sevastopol, Kharkov, Dnepropetrovsk. Total  productivity  of these plants  (in accordance with projects)  was 1,2 mln. tones of waste every year, or near 12 % of general volume. Out of date waste incineration technology is applied at these plants, it does not mean effective fighting with air pollution. Only two incineration plants operate currently with the different efficiency degree.
6.1.4 Placement and Burial of Municipal Solid Waste
Placement and burial of municipal solid waste to solid waste disposal sites and grounds is a typical method of waste treatment for the Ukraine. Total amount of disposal grounds and sites in accordance with 2003 year data makes 3194 units, among them: overload sites - 160, sites that don’t meet the norms - 559 (see. Table 6.2). Total area covered with disposal sites makes 5312,4 ha  among them: overload sites - 888,6 ha, or near 17 %, 226 disposal sites to be recultivated, and 365 are  subjects to sanatio. Most of these disposal sites operate without taking appropriate measures to prevent underground water and air pollution. These disposal grounds and sites are situated near cities and continue to receive municipal waste [42]. 

6.1.5 Calculation Method and Initial Data for estimation of Methane Emissions
The [3] outlines two methods to estimate CH4 emissions from solid waste disposal sites:

· default method (Tier 1);

· First Order Decay (FOD) method (Tier 2).

The main difference between the two methods is that the FOD method produces a time-dependent emission profile that better reflects the true pattern of the degradation process over time, whereas the default method is based on the assumption that all potential CH4 is released in the year the waste is disposed of.

The FOD method requires data on historic waste quantities, composition and disposal practices, for example information as for landfill covering/capping, leachate drainage improvement, compacting, and prohibition of hazardous waste disposal together with municipal solid waste (MSW).

There is a lack of documented data on waste quantities, composition and disposal practices for several decades in the Ukraine. In the same time the information about  waste quantities disposed in the lust years (1999-2003 гг.) is available, and also data as for disposal sites subdivision by categories are collected. Proceeding from this fact and in accordance with scheme [6], it was decided to use default estimation methodology with high level of details.

The determination of annual methane emissions was calculated from Equation [6]:
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where  MSWT – total    MSW  generated, Gg / yr;

      MSWF – fraction of  MSW, disposed to solid waste disposal sites;

      MСF – methane correction factor (fraction);

      DOC – degradable organic carbon (fraction);

     DOCF – fraction DOC dissimilated;

     F – fraction of CH4  in landfill gas;

     R  - recovered CH4;

    OX – oxidation factor.

Application of national data on annual volume of MSW disposed to solid waste disposal sites (MSWF) is one of principal conditions of correct estimation of GHG emissions from disposal sites. As it is noted above, these data are available for the period of 1999-2003.

Development of the initial data consistent time series is also a necessary condition of correct estimation of GHG emissions [6].

Calculation of average, adapted to Ukrainian conditions, specific factor of MSW disposed to solid waste disposal sites (kg/person twenty-four hours) is provided on the bases of actual annual data on volume of MSW disposed to solid waste disposal sites in 1999-2003 and urban population data for concrete year. The value of specific factor of MSW disposed to solid waste disposal sites, that is used for estimation of volume of MSW disposed to solid waste disposal sites in 1990-1998 makes 0,681 kg/person twenty-four hours.

Volumes of MSW disposed to solid waste disposal sites were calculated in that way: 

· 1990-1998 –  using urban population data and adapted to Ukrainian conditions, specific factor of MSW disposed to solid waste disposal sites;  

· 1999-2003 – using actual data on annual volume of MSW disposed to solid waste disposal sites.

Data for calculation of methane emissions from disposal sites (total amount of MSW, MSW disposed to solid waste disposal sites) and amount of methane emissions are reported in Table 6.3.
Table 6.3 - Data and results of GHG calculation. Solid municipal waste.
	Years
	Total amount of MSW, thous. t/ yr
	MSW disposed to solid waste disposal sites, thous.t
	СН4 emissions, thous. t

	1990
	9323.81
	8764.38
	677.80

	1991
	9404.19
	8839.94
	683.64

	1992
	9591.73
	9016.23
	697.28

	1993
	9484.56
	8915.49
	689.49

	1994
	9484.56
	8915.49
	689.49

	1995
	9484.56
	8915.49
	689.49

	1996
	9323.81
	8764.38
	677.80

	1997
	9243.42
	8688.82
	671.96

	1998
	9189.85
	8638.46
	668.06

	1999
	6998.94
	6579.00
	508.79

	2000
	7920.48
	7445.25
	575.78

	2001
	9753.72
	9168.50
	728.16

	2002
	8614.36
	8097.50
	626.23

	2003
	10013.29
	9412.50
	727.92


6.1.6 Methane Correction Factor
Determination of methane correction factor is a principal moment in the process of methane emissions from disposal sites estimation. Since its value depends on conditions of waste burial and organic matter decomposition character (aerobic and anaerobic).

IPCC methodology recommends to use default methane correction factor, that makes 1, so it is assumed that all disposal sites are managed and organic matter decomposition occurs in anaerobic conditions. This assumption does not reflect real conditions of waste burial in the Ukraine and it leads to overestimation of methane emissions.

Methane correction factor in the current inventory is applied on the basis of national data with details of high level. Correlation of different disposal sites categories is determined in accordance with information about burial conditions for disposal sites of 28 cities of the Ukraine [6, 44]:

· managed – 43,9 %;

· unmanaged - deep –55,7 %;

· unmanaged - shallow – 4 %.

Waste fraction, which disposed to disposal sites of certain category, is defined taking into account this correlation and suitable methane correction factors are applied (Table 6.4).

Table 6.4 - Solid Waste Disposal Sites categories and methane correction factor
	Type of site
	Waste fraction, 
that disposed to disposal sites of certain category 

	Methane correction factor (MCF)

	Managed
	0.439
	1.0

	Unmanaged - deep (≥5 m)
	0.557
	0.8

	Unmanaged - shallow (<5 m)
	0.004
	0.4


6.1.7 Degradable organic carbon fraction (DOC) and fraction DOC dissimilated
Estimation of degradable  organic carbon is based on the composition of waste data and its amount is calculated from a weighted average of the carbon content of various components of the total waste stream.

Documented statistical information indicating waste composition (paper, textile, wood, non-food waste and food waste) is not available in the Ukraine, and separate data on fraction of various components of the total waste stream are very discrepant and don’t agree with values recommended by IPCC default methodology. Proceeding from this fact it is decided to use recommended by IPCC data in the current inventory [3]. It is expedient in future to use more accurate based on results of fundamental research national data on degradable organic matter.
Fraction DOC dissimilated reflects the fact that some organic carbon does not degrade, or degrades very slowly, when disposed in solid waste disposal sites. As far as actual data on fraction of degradable organic carbon dissimilated are not available in the Ukraine, a default value of 0.77 for DOCF is used [3].
6.1.8 Fraction by volume of CH4 in landfill gas
The methane fraction in landfill gas can vary between 0,4 and 0,6 , depending on waste composition. In because of the lack of reliable data on waste composition in the Ukraine, the taken F value is 0,5 in accordance with [6]. In the next inventories this factor should be précised, proceeding from actual data as for solid municipal waste composition.
6.1.9 Recovered CH4
The statistical data on amount of methane generated at disposal a site that is recovered and burned in a flare or energy recovery device are not available in the Ukraine. Therefore the default value for methane recovery used for estimations is 0 [3].
6.1.10 Oxidation factor
The oxidation factor (OX) reflects the amount of CH4 from disposal site that is oxidised in the soil or other material covering the waste.

There are no documented data confirming methane oxidation degree at disposal sites in the Ukraine, that is why value of oxidation factor used for estimation is 0 (typical for countries with low level of landfill management practices), in accordance with [6]. It is expedient in future to use more accurate, based on results of measurements, national value of this factor.

6.1.11 Results of Methane Emissions from Solid Waste Disposal Sites Estimation
Methane emissions from solid municipal waste disposal sites varied within 500‑730 thousands tones (Table 6.3). The minimum amount of emissions was observed in 1999  (508,79 thous. t), and maximum - in 2001 (728,16 thous. t). Methane emissions from solid municipal waste disposal sites were characterized by in significant variability in the period of 1990-1998 and variability increase in following years. This feature of time dynamic of methane emissions is explained by above described specific of consistent time series of SMW disposed to disposal sites data. 
6.2 GHG Emissions from Wastewater Treatment Systems
Handling of wastewater under conditions of wastewater treatment constructions and utilisation  devices produces  methane and nitrous oxide due to anaerobic decomposition of organic matter by bacteria.

GHG emissions from wastewater   are estimated by three subcategories:

· Domestic wastewater;

· Industrial wastewater;

· Human Sewage.

6.2.1 Domestic Wastewater
Domestic wastewater through the communal sewerage system is driven forward to wastewater treatment constructions, where it is purified step by step in mechanical and biological way. Mechanical purification process includes septics, precipitation tanks, lattice crushers, sand-, oil-, grease- traps. Further biological purification of domestic wastewater occurs in air tanks, air filters, bio filters etc.
Methane emission estimation is as follows [6]:

СН4 = Total Organic Waste (BOD) * Emission Factor –

 Methane Recovery
The typical for region values of BOD (0,05 kg on person per day) [3], were used for Total Organic Waste (BOD) in domestic wastewater estimation. Further, using amounts of urban population in the Ukraine for every year, volumes of BOD for organic matter were estimated for every year.

Data for GHG emissions from domestic wastewater treatment systems calculation and methane emissions are reported in  Table 6.5.

Table 6.5 - Data and results of GHG emissions calculation. Domestic Wastewater 

	Years
	BOD value for wastewater, 1000 t
	СН4 Emissions, 
1000 t

	1990
	635.1
	304.85

	1991
	640.6
	307.48

	1992
	653.4
	313.61

	1993
	646.1
	310.10

	1994
	646.1
	310.10

	1995
	646.1
	310.10

	1996
	635.1
	304.85

	1997
	629.6
	302.22

	1998
	625.9
	300.47

	1999
	620.5
	297.81

	2000
	607.7
	291.71

	2001
	600.4
	288.20

	2002
	595.0
	285.58

	2003
	589.5
	282.95


6.2.2 Choice of CH4 emissions factors
1. Aggregated methane conversion factor (MCF). The typical default value is taken, it makes  0,8, in accordance with methodology  [6].

2. Maximum methane producing capacity. The default value is taken, it is 0,6 СН4 / g BOD.

3. Methane emission from sludge in domestic wastewater treatment systems. Methane emission from sludge is not accounted due to documented data on sludge quantity lack in the Ukraine. 
4. Methane recovery. Documented data on methane recovery are not currently obtained in the Ukraine, default value is taken, it makes 0.

6.2.3 Results of Methane Emissions from Domestic Wastewater Treatment Systems Estimation
Methane emissions from Domestic Wastewater Treatment Systems Allocation is shown in Figure 6.3. 
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Figure 6.3 – Methane emissions from Domestic Wastewater Treatment Systems, 1000 t
6.2.4 Methane Emissions from Industrial Wastewater Treatment Systems
Wastewater produced from different industries is treated with the help of biological, physical-chemical and chemical methods. As a rule, industrial wastewater goes through local purification at enterprises. In accordance with IPCC methodology it is necessary to have data on Chemical Oxygen Demand (COD) in wastewater for estimation of methane emissions from industrial wastewater treatment systems. The decrease in industrial wastewater volume is observed for the period of  1990-2003 from 3044,2 mln. m3 in 1992  to 1934,0 mln. m3 in 2003 , i.e. in 1,5 times [45].

Correspondingly, organic matter factors (COD) for this wastewater category are decreased  from 52,46 thous. t  in 1990 to 15,51 thous.t in 2003 , that is in 3,4 times (Table 6.6). This fact is explained by objective reduction of progress rate in industry, from the one hand, and by improvement of local industrial wastewater purification technologies for some industries (COD reduction in wastewater composition).

Table 6.6 - Data and results of GHG emission calculation. Wastewater treatment. Industrial wastewater
	Year
	Wastewater volume, mln. m3
	COD value for wastewater, 1000 t
	СН4 emissions

1000 t

	1990
	2663.15
	52.46
	10.49

	1991
	3006.43
	47.03
	9.41

	1992
	3044.20
	41.95
	8.39

	1993
	2874.37
	38.25
	7.65

	1994
	2806.00
	30.34
	6.07

	1995
	2603.00
	26.09
	5.22

	1996
	2523.00
	19.92
	3.99

	1997
	2323.00
	21.18
	4.24

	1998
	2250.00
	19.72
	3.94

	1999
	2152.00
	16.94
	3.39

	2000
	2104.00
	17.17
	3.43

	2001
	2050.00
	17.45
	3.49

	2002
	2019.00
	17.02
	3.40

	2003
	1934.00
	15.51
	3.10


Choice of estimation methodology and methane emissions from industrial wastewater estimation were provided in accordance with [6]:

СН4  = Total industrial organic wastewater (COD) *  Emission Factor – 
Methane Recovery.

Factors used:

· Methane conversion factor for industrial wastewater –0,8;

· Maximum methane producing capacity – 0,25 СН4/кг COD;

· Aggregated methane emission factor – 0,20.

Methane Emissions from Industrial Wastewater Treatment Systems Allocation  has a well expressed negative trend and it makes -0,6 1000 t / year (Figure 6.4).
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Figure 6.4 - Methane Emissions from Industrial Wastewater Treatment Systems, 1000 t 
6.3 Nitrous Oxide Emissions from Human Sewages
Nitrous oxide emissions from human sewages are calculated in accordance with [3]. 

N2O Emissions= per capita protein intake * N fraction in protein * number of people in country * emissions factor.

Annual per capita protein intake in the Ukraine in 1990-2003 and number of people in country used in estimation are taken from [43].

The default N2O emission factor is used for estimations - 0,01 kg  N2O- N kg sewage; default value of nitrogen fraction in protein makes 0,16 кг N / kg protein.

In accordance with [43] protein intake (g/day person) was 105,3 g  in 1990 and it was decreased gradually during examined period. In 2003  it had minimum value (77,7 g/day person). Besides, population in the Ukraine had reduced by 8,8 % between 1990 and 2003. Correspondingly, nitrous oxide emissions factors also had decreased  during this period almost in 1,5 times. Nitrous Oxide Emissions from Human Sewages Allocation for this period has a well expressed negative trend (- 0,12 thous.t/yr), Figure 6.5.
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Figure 6.5 - Nitrous Oxide Emissions from Human Sewages, 1000 t 
6.4 GHG Emissions from Waste Incineration
Carbon dioxide, methane and nitrous oxide emissions are generated during waste incineration. Since the methane emissions are insignificant, they are not accounted for in the inventory.

The GHG emissions from waste incineration not accompanied with power generation are reported in the current inventory.
The simplified method is chosen for estimation of GHG emissions from waste incineration proceeding from national data [3]. 

The total incinerated waste volume assessment and consistent time series of incinerated waste volumes development on the basis of maximum use of actual data is principal and very important. Proceeding from this, the total incinerated waste volume for the period of 1990-2003 is formed in that way:

· 1990-1998 – total incinerated waste volume that makes 6 % from general quantity of solid municipal waste is taken;

· 1999-2003 – national statistical information on incinerated waste in accordance with State Committee on Housing and Communal Service data is used.

6.4.1 Carbon Dioxide Emissions Assessment
Carbon dioxide emissions from waste incineration are estimated in accordance with [6]. Amount of waste placed into incineration facility is taken as activity data, emission factors are defined proceeding from fossil carbon content in waste. As far as the activity data regarding to waste incineration by different types of waste are not available currently in the Ukraine, it is supposed that all incinerated waste has one component:
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IW

 – amount of incinerated waste of type i;
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CCW

 – fraction of carbon content in waste of type i;
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 – fraction of fossil carbon in waste of type i;


[image: image40.wmf]i

EF

 – burn out efficiency of combustion of incinerators for waste of type i;

44/12 – conversion from  С  to  СО2.

In future the most accurate СО2 emissions data from waste incineration should be developed by determining of emissions for each type of waste, e.g.:

· municipal solid waste;

· hazardous waste;

· clinical waste.

Activity data on emissions of carbon dioxide and nitrous oxide during waste incineration are submitted in Table 6.7 and factors used in calculations are reported in Table 6.8.

Table 6.7 - Data and results of GHG emissions calculation. Waste Incineration
	Year
	Total volume of incinerated waste, 1000 t
	СО2 emissions

1000 t 
	N2O emissions

1000 t

	1990
	559.43
	311.79
	0.06

	1991
	564.25
	314.48
	0.06

	1992
	575.50
	320.75
	0.06

	1993
	569.07
	317.16
	0.06

	1994
	569.07
	317.16
	0.06

	1995
	569.07
	317.16
	0.06

	1996
	559.43
	311.79
	0.06

	1997
	554.60
	309.10
	0.06

	1998
	551.39
	307.31
	0.06

	1999
	419.94
	234.05
	0.06

	2000
	475.23
	264.86
	0.06

	2001
	585.22
	326.16
	0.06

	2002
	516.86
	288.06
	0.06

	2003
	600.80
	334.85
	0.06


Table 6.8 - Factors, used for carbon dioxide emissions from Waste Incineration calculations
	Municipal solid waste 
	Factor

	Fraction of carbon content in waste
	40 %

	Fraction of fossil carbon in waste
	40 %

	Burn out efficiency of combustion
	95 %


6.4.2 Nitrous Oxide Emissions
In accordance with IPCC Good Practice Guidance it is recommended to use N2O emission factors received by empiric way during nitrous oxide emissions from waste incineration estimations. These factors provide maximum clearness of estimations and assessment of waste composition variability. Unfortunately, it is not possible to use empirical data in the current inventory that is why the default N2O emission factors are taken. It is supposed to use results of N2O emissions measurements in future inventories.

N2O emission is estimated in accordance with equation [6]:
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ZW

 - amount of incinerated waste of type i ;
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EF

 - aggregate N2O emission factor for waste type i (accepted as equal to 100 kg N2O Gg of dry waste).

Data for estimation of nitrous oxide emissions and N2O emissions are shown in Table 6.7. 
6.4.3 Results of GHG Emissions from Waste Incineration Estimation
The allocation of annual carbon dioxide emissions from waste incineration is characterised by monotony and insignificant variability (about 3-10%) from year to year in the period of 1990-1998 and by growth (up to 30-40 %) in 1999-2003 (Figure 6.6). The heterogeneity of this kind in СО2 emissions allocation is explained by differences in developing of time series on the basis of initial data on incinerated waste volumes: 

· 1990-1998 – estimated data;

· 1999-2003 – actual data.
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Figure 6.6 - GHG emissions from Waste Incineration, 1000 t
The allocation of nitrous oxide emissions from waste incineration has the same character and varies from 0,04 1000 t  to 0,06 1000 t (Figure 6.5).
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Annex А

Table А.1 – Table of sectors codes from statistic report 4-MTP and CRFcompliance (before 2001)
	Sector code in common report format
	Sector code in 4-MTP format

	A. Fuel Combustion Activities (Sectoral Approach)
	

	1. Energy Industries
	

	a.  Public Electricity and Heat Production
	111002

	b.  Petroleum Refining
	112203

	c.  Manufacture of Solid Fuels and Other Energy Industries
	112002-112203+121603

	2. Manufacturing Industries and Construction
	

	a.  Iron and Steel
	121002+121093

	b.  Non-Ferrous Metals
	 122002+129993

	c.  Chemicals
	130002

	d.  Pulp, Paper and Print
	153003+194002

	e.  Food Processing, Beverages and Tobacco
	180002

	f.  Other (please specify)
	124103+124114+140002+600001+152003+154003+159993+161002+165002+170002+191002+192002+193002+197002+199002+150002-153003

	3. Transport
	

	a.  Civil Aviation
	153003

	b.  Road Transportation
	511203

	c.  Railways
	511103

	d.  Navigation
	512003

	e.  Other Transportation (please specify)
	500001+520002+514003+511303

	4. Other Sectors
	

	a.  Commercial/Institutional
	700001+910001+920001+930001+950001+995001+995001+800001+810001+870001+999991

	b.  Residential
	900001+ Line 10 Chapter 4 of 4-MTP form by the Ukraine in general

	c.  Agriculture/Forestry/Fisheries
	400001+200001+300001

	5. Other 
	


Table А.2 – Table of sectors codes from statistic report 4-MTP and CRFcompliance (since 2001)
	Sector code in common report format
	Sector code in 4-MTP format

	A. Fuel Combustion Activities (Sectoral Approach)
	

	1. Energy Industries
	

	a.  Public Electricity and Heat Production
	40.1+40.3

	b.  Petroleum Refining
	 23.2

	c.  Manufacture of Solid Fuels and Other Energy Industries
	СА +23.1+23.3 + 40.20.1+41

	2. Manufacturing Industries and Construction
	

	a.  Iron and Steel
	 27.1+27.2+27.3

	b.  Non-Ferrous Metals
	 27.4

	c.  Chemicals
	DGDH

	d.  Pulp, Paper and Print
	DE

	e.  Food Processing, Beverages and Tobacco
	DA

	f.  Other (please specify)
	CB+DB+DC+DD+DI+DK+DL+DM+DN+F+27.5+28

	3. Transport
	

	a.  Civil Aviation
	62

	b.  Road Transportation
	60.23+60.21.1+60.21.3+60.24

	c.  Railways
	60.1+60.21.2+60.21.4

	d.  Navigation
	61

	e.  Other Transportation (please specify)
	63+64+60.22+60.30.1+(60.30.2+40.20.2)

	4. Other Sectors
	

	a.  Commercial/Institutional
	G+H+J+K+L+M+N+O+88.88.8

	b.  Residential
	Line 10 Chapter 4 of 4-MTP form by the Ukraine in general
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	A+B
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Annex B
Table B.1 - Table of fuel types codes from statistic report 4-MTP and CRFcompliance
	Fuel type in common report format
	Fuel type in 4-MTP format
	Fuel code

	Liquid fuel
	Crude oil
	004

	
	Natural gas liquids
	014

	
	Aviation gasoline
	031

	
	Gasoline
	032

	
	Gas /Diesel Oil
	033

	
	Gas turbine fuel (gasoline type)
	034

	
	Gas turbine fuel (kerosene type)
	035

	
	Motor fuel
	036

	
	Technical kerosene
	037

	
	Lamp kerosene
	038

	
	Furnace fuel oil
	039

	
	Naval fuel oil
	040

	
	Domestic heating fuel
	041

	
	Petroleum bitumen
	042

	
	Petroleum coke
	043

	
	Lubricants 
	045

	
	Worked off oil products
	051

	
	LPG
	052

	
	Other types of oil products
	053

	Solid fuel
	Bituminous coal
	001

	
	Coking coal
	002

	
	Brown coal  (lignite)
	003

	
	Oil-shales
	006

	
	Peat (under relative moisture)
	007

	
	Thermoanthracite
	022

	
	Coke oven coke
	023

	
	Patent fuel
	024

	
	Peat briquettes and half-briquettes (under relative  moisture)
	025

	
	Brown coal briquettes
	026

	Gas fuel
	Natural gas
	005

	
	Gas works gas
	061

	
	Blast furnace gas
	062

	
	Coke oven gas
	063

	
	Ferroalloy gas
	065

	Biomass
	Fuelwood
	008

	Other fuels
	Other types of fuel
	009


Annex C
Table C.1 - GHG Emissions Factors and conversion ratios for fuels types used in Ukraine
	Fuel type
	Units
	Code
	Net calorific value, ТJ/unit
	Average conversion  ratios for fuel conversion into tce, tce./unit
	Emissions Factor

СО2, t/ТJ

	Bituminous coal
	thous.t
	001
	18,41
	0,628
	98,27

	Coking coal
	thous.t
	002
	21,59
	0,737
	94,60

	Brown coal  (lignite)
	thous.t
	003
	14,65
	0,500
	101,2

	Crude oil
	thous.t
	004
	41,91
	1,430
	73,33

	Natural gas
	mln.cubic m
	005
	33,71
	1,15
	56,10

	Oil-shales
	thous.t
	006
	9,38
	0,320
	106,7

	Peat (under relative  moisture)
	thous.t
	007
	10,14
	0,346
	105,97

	Fuelwood
	m3
	008
	7,74
	0,264
	101,20

	Other fuel
	thous. tce
	009
	29,31
	1,000
	98,27

	Natural gas liquids
	thous.t
	014
	41,91
	1,430
	63,07

	Cuttings
	thous.t
	021
	28,0
	0,955
	73,33

	Thermoanthracite
	thous.t
	022
	28,58
	0,975
	

	Coke oven coke
	thous.t
	023
	28,58
	0,975
	108,17

	Patent fuel
	thous.t
	024
	17,29
	0,590
	94,60

	Peat briquettes and half-briquettes (under relative  moisture)
	thous.t
	025
	14,65
	0,500
	105,97

	Brown coal briquettes
	thous.t
	026
	16,18
	0,552
	94,60

	Aviation gasoline
	thous.t
	031
	44,59
	1,521
	71,50

	Gasoline
	thous.t
	032
	43,67
	1,490
	69,30

	Gas/diesel oil
	thous.t
	033
	42,50
	1,450
	74,07

	Gas turbine fuel (gasoline type)
	thous.t
	034
	42,50
	1,450
	74,07

	Gas turbine fuel (kerosene type)
	thous.t
	035
	42,50
	1,450
	74,07

	Motor fuel
	thous.t
	036
	41,91
	1,430
	74,07

	Technical kerosene
	thous.t
	037
	43,08
	1,470
	71,87

	Lamp kerosene
	thous.t
	038
	43,08
	1,470
	71,87

	Furnace fuel oil
	thous.t
	039
	39,92
	1,362
	77,37

	Naval fuel oil
	thous.t
	040
	41,91
	1,430
	77,37

	Domestic heating fuel
	thous.t
	041
	42,29
	1,443
	77,37

	Petroleum bitumen
	thous.t
	042
	39,57
	1,350
	80,667

	Petroleum coke
	thous.t
	043
	31,65
	1,080
	100,833

	Naphtha
	thous.t
	044
	42,44
	1,448
	73,33

	Lubricants 
	thous.t
	045
	40,15
	1,370
	73,33

	Worked off oil products
	thous.t
	051
	33,70
	1,150
	77,37

	LPG
	thous.t
	052
	46,01
	1,570
	63,07

	Other types of oil products
	thous. tce
	053
	29,31
	1,000
	73,33

	Gas works gas
	thous.t
	061
	48,15
	1,643
	66,73

	Blast furnace gas
	mln.cubic m
	062
	4,16
	0,142
	242,00

	Coke oven gas
	mln.cubic m
	063
	16,74
	0,571
	47,67

	Ferroalloy Gas
	mln.cubic m 
	065
	8,30
	0,283
	73,33
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				Таблица 4.1.				Эмиссия парниковых газов у сельськом хозяйстве, Гг/год

				СН4		СН4		N2O		СН4		СН4		N2O		СО		NОх		N2O		СН4		N2O

		Годы										Сжигание растительных остатковна полях

				Enteric fermentation		Waste (manure)		Manure management		Rice cultivation		Agricultural residius burning		Сжигание растит.остатков						С/хоз почвы		Total		Total

		1990		1738.23		220.25		29.86		19.67		15.07		0.48		395.69		17.23		88.79		1993.22		119.13

		1991		1696.58		214.74		29.18		9.28		11.44		0.35		300.42		12.79		82.48		1932.04		112.01				1932.05		112.02

		1992		1635.9		204.2		28.18		9.8		11.74		0.4		308.07		14.46		81.64		1861.64		110.22				1861.3

		1993		1551.97		189.69		26.7		9.36		13.43		0.43		352.42		15.66		108.59		1764.45		135.72

		1994		1500.45		180.88		25.81		8.96		10.47		0.36		274.8		12.91		73.22		1700.76		99.39

		1995		1370.84		164.8		23.7		8.06		10.19		0.3		267.59		10.85		64.66		1553.89		88.66				1553.91

		1996		1234.94		151.32		21.58		8.39		7.82		0.23		205.24		8.39		68.82		1402.47		90.63				1402.46

		1997		1084.07		131.8		19.04		4.58		10.18		0.27		267.24		9.82		64.07		1230.63		83.38						83.37

		1998		915.01		112.51		16.21		6.45		8.07		0.21		211.96		7.62		55.68		1042.04		72.1				1042.05

		1999		844.26		110.33		15.11		6.69		7.59		0.19		199.23		6.85		50.98		968.87		66.28

		2000		771.14		104.76		13.89		5.1		7.82		0.22		205.29		7.81		46.06		888.82		60.17						60.16

		2001		688.05		89.14		12.35		6.95		11.39		0.27		298.94		9.88		46.21		795.53		58.83				795.52		58.84

		2002		666.86		95.44		12.14		5.76		11.31		0.27		296.97		9.81		47.15		779.37		59.56						59.57

		2003		573.39		80.98		10.49		4.48		6.68		0.22		175.44		7.81		40.37		665.53		51.08

				3.0		2.7		2.8		4.4		2.3		2.2						2.2		3.0		2.3

				Таблица 4.2.		Распределение выбросов метана в сельськом хозяйстве,%

		Годы		Внутр.фермет.		Отход. живот.		Выращив. риса		Сжиг. раст.ост.

		1990		87.2		11.0		1.0		0.8

		1991		87.8		11.1		0.5		0.6

		1992		87.9		11.0		0.5		0.6

		1993		88.0		10.8		0.5		0.8

		1994		88.2		10.6		0.5		0.6

		1995		88.2		10.6		0.5		0.7

		1996		88.1		10.8		0.6		0.6

		1997		88.1		10.7		0.4		0.8

		1998		87.8		10.8		0.6		0.8

		1999		87.1		11.4		0.7		0.8

		2000		86.8		11.8		0.6		0.9

		2001		86.5		11.2		0.9		1.4

		2002		85.6		12.2		0.7		1.5

		2003		86.2		12.2		0.7		1.0

		сред.		87.4		11.2		0.6		0.8

				Таблица 4.5.		Распределение выбросов закиси азота в сельськом хозяйстве,%

		Годы		Систем.хранен.		Сжиг. раст.ост.		С/хоз почв

		1990		25.1		0.4		74.5				1990

		1991		26.1		0.3		73.6				1991

		1992		25.6		0.4		74.1				1992

		1993		19.7		0.3		80.0				1993

		1994		26.0		0.4		73.7				1994

		1995		26.7		0.3		72.9				1995

		1996		23.8		0.3		75.9				1996

		1997		22.8		0.3		76.8				1997

		1998		22.5		0.3		77.2				1998

		1999		22.8		0.3		76.9				1999

		2000		23.1		0.4		76.5				2000

		2001		21.0		0.5		78.5				2001

		2002		20.4		0.5		79.2				2002

		2003		20.5		0.4		79.0				2003

		сред.		23.3		0.4		76.4

				Таблица 4.3.		Эмиссии метана от внутренней ферментации различных животных,Гг/год

		Годы		Молочный		Мясной		Овцы		Свиньи		Лошади		Козы		Всего

		1990		690.74		933.36		68.36		29.92		13.56		2.29		1738.23

		1991		678.63		909.73		63.17		29.14		13.29		2.61		1696.58

		1992		669.27		866.04		58.07		26.76		12.91		2.85		1635.9

		1993		652.63		806.38		52.77		24.26		12.73		3.2		1551.97

		1994		654.29		757.66		48.94		22.95		12.83		3.72		1500.45

		1995		633.28		661.14		38.34		20.92		13.26		3.91		1370.84

		1996		610.04		561.46		25.67		19.72		13.61		4.45		1234.94

		1997		564.72		467.11		17.55		16.85		13.56		4.27		1084.07

		1998		507.45		363.65		12.32		14.22		13.26		4.11		915.01

		1999		473.1		329.32		9.59		15.13		12.98		4.14		844.26

		2000		439.91		290.95		8.48		15.11		12.57		4.13		771.14

		2001		401.62		250.06		7.7		11.48		12.62		4.56		688.05

		2002		381.96		246		7.6		13.81		12.32		5.17		666.86

		2003		346.96		192		7.15		10.98		11.47		4.83		573.39

				Таблица 4.4.		Эмиссии метана от внутренней ферментации различных животных по отношению к сумарним ,%

		Годы		Молочный		Мясной		Овцы		Свиньи		Лошади		Козы		Круп.рог.скот

		1990		39.7		53.7		3.9		1.7		0.8		0.1		93.4

		1991		40.0		53.6		3.7		1.7		0.8		0.2		93.6

		1992		40.9		52.9		3.5		1.6		0.8		0.2		93.9

		1993		42.1		52.0		3.4		1.6		0.8		0.2		94.0

		1994		43.6		50.5		3.3		1.5		0.9		0.2		94.1

		1995		46.2		48.2		2.8		1.5		1.0		0.3		94.4

		1996		49.4		45.5		2.1		1.6		1.1		0.4		94.9

		1997		52.1		43.1		1.6		1.6		1.3		0.4		95.2

		1998		55.5		39.7		1.3		1.6		1.4		0.4		95.2

		1999		56.0		39.0		1.1		1.8		1.5		0.5		95.0

		2000		57.0		37.7		1.1		2.0		1.6		0.5		94.8

		2001		58.4		36.3		1.1		1.7		1.8		0.7		94.7

		2002		57.3		36.9		1.1		2.1		1.8		0.8		94.2

		2003		60.5		33.5		1.2		1.9		2.0		0.8		94.0

		сред.		49.9		44.5		2.2		1.7		1.3		0.4		94.4
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Sector CO2e

				Summary report for CO2 equivalent emissions, Gg CO2e

				1. Energy								2.  Industrial Processes								4.  Agriculture								5. Land-Use Change and Forestry								6. Waste								Total for ALL sector

				CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2 (без учета поглощения)		СО2 (поглощение)		CO2 (с учетом поглощения)		CH4		N2O		Всего

		1990		672,449.96		138,173.43		1,544.95		812,168.33		65,816.87		103.32		5,204.90		71,125.09		0.00		41,857.62		36,930.82		78,788.44		-38,937.98		5.62		0.57		-38,931.79		311.79		14,233.79		17.34		14,562.92		699,640.64		-38,937.98		660,702.66		194,373.77		43,698.57		937,712.99

		1991		670,682.80		130,645.90		1,510.90		802,839.60		56,526.26		86.14		5,366.10		61,978.50		0.00		40,558.50		34,723.44		75,281.94		-31,443.79		3.37		0.34		-31,440.08		314.48		15,234.55		1,471.52		17,020.54		696,079.75		-31,443.79		664,635.96		186,528.45		43,072.30		925,680.50

		1992		585,796.86		130,078.74		1,340.02		717,215.62		55,302.23		70.43		3,066.83		58,439.49		0.00		39,081.52		34,168.28		73,249.80		-54,521.87		9.99		1.01		-54,510.87		320.75		14,642.81		17.84		14,981.40		586,897.96		-54,521.87		532,376.09		183,883.49		38,593.98		809,375.44

		1993		513,091.45		122,881.32		1,195.13		637,167.90		42,573.87		50.60		1,562.40		44,186.87		0.00		37,053.56		42,073.78		79,127.34		-47,108.10		12.31		1.25		-47,094.54		317.16		15,256.36		1,310.34		16,883.86		508,874.38		-47,108.10		461,766.28		175,254.15		46,142.90		730,271.43

		1994		394,720.72		119,917.04		969.89		515,607.65		33,270.58		37.64		1,563.33		34,871.55		0.00		35,715.92		30,812.31		66,528.23		-48,997.81		35.61		3.61		-48,958.59		317.16		15,189.04		1,263.44		16,769.64		379,310.65		-48,997.81		330,312.84		170,895.26		34,612.58		584,818.49

		1995		379,096.42		113,705.97		679.06		493,481.45		29,128.68		25.19		1,449.56		30,603.42		0.00		32,631.86		27,485.73		60,117.59		-48,936.04		9.62		0.98		-48,925.45		317.16		15,109.29		1,143.90		16,570.35		359,606.21		-48,936.04		310,670.17		161,481.92		30,759.23		551,847.37

		1996		352,017.22		117,243.10		780.19		470,040.51		27,500.58		17.50		1,562.40		29,080.48		0.00		29,451.70		28,094.50		57,546.20		-61,625.07		22.56		2.29		-61,600.22		311.79		14,798.89		1,123.79		16,234.48		318,204.52		-61,625.07		256,579.45		161,533.76		31,563.17		511,301.45

		1997		319,319.56		118,450.50		695.20		438,465.25		30,820.49		21.72		2,612.99		33,455.19		0.00		25,843.25		25,846.42		51,689.67		-65,442.65		2.12		0.22		-65,440.31		309.10		14,111.08		17.19		14,437.37		285,006.49		-65,442.65		219,563.84		158,428.66		29,172.01		472,607.17

		1998		264,395.84		113,303.91		497.92		378,197.67		36,125.86		22.06		2,648.33		38,796.25		0.00		21,882.85		22,350.62		44,233.47		-63,637.45		5.83		0.59		-63,631.03		307.31		14,491.11		1,086.07		15,884.48		237,191.56		-63,637.45		173,554.11		149,705.75		26,583.53		413,480.84

		1999		257,273.98		113,290.78		495.73		371,060.49		38,229.28		205.48		2,037.63		40,472.39		0.00		20,346.34		20,546.25		40,892.59		-63,284.27		11.97		1.21		-63,271.08		234.05		11,107.68		1,044.57		12,386.30		232,453.04		-63,284.27		169,168.78		144,962.25		24,125.40		401,540.69

		2000		253,296.87		116,291.46		456.71		370,045.04		40,356.33		226.02		2,294.31		42,876.66		0.00		18,665.23		18,652.66		37,317.89		-61,494.51		2.87		0.29		-61,491.35		264.86		12,482.08		1,122.33		13,869.28		232,423.55		-61,494.51		170,929.04		147,667.67		22,526.30		402,617.51

		2001		252,655.38		137,387.81		464.92		390,508.11		40,451.59		236.99		4,551.73		45,240.31		0.00		16,706.07		18,238.45		34,944.52		-59,694.65		15.81		1.60		-59,677.24		326.16		15,291.30		1,065.38		16,682.85		233,738.48		-59,694.65		174,043.83		169,637.97		24,322.09		427,698.54

		2002		252,588.09		141,949.29		469.93		395,007.31		40,218.23		228.38		4,007.06		44,453.67		0.00		16,366.60		18,463.48		34,830.08		-57,308.50		9.59		0.97		-57,297.94		288.06		13,566.97		1,089.37		14,944.40		235,785.89		-57,308.50		178,477.39		172,120.82		24,030.80		431,937.51

		2003		267,629.26		160,981.64		485.59		429,096.49		45,523.47		263.07		4,616.52		50,403.05		0.00		13,978.13		15,841.35		29,819.48		-55,761.28		5.00		0.51		-55,755.77		334.85		15,706.31		1,070.83		17,111.99		257,726.29		-55,761.28		201,965.01		190,934.15		22,014.80		470,675.24
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тис. т CO2-экв

Выбросы основных парниковых газов в секторе "Промышленные процессы"
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CO2

CH4

N2O

Всего

тис. т CO2-экв

Выбросы основных парниковых газов в секторе 
"Изменение землепользования и лесное хозяйство"

-38937.9798500001

5.6170464
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-38931.7927402601
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CO2

CH4

N2O

Всего

тис. т CO2-экв

Выбросы основных парниковых газов в секторе "Отходы"
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16883.8646007588
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15189.0412947588
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16769.6411447588
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КДВ-2003-095
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CO2 (без учета поглощения)

СО2 (поглощение)

CO2 (с учетом поглощения)

CH4

N2O

Всего

тис. т CO2-экв

Выбросы основных парниковых газов в целом по Украине

699640.63643179

-38937.9798500001

660702.65658179

194373.774782326

43698.5742971843

937712.9855113

696079.745326272

-31443.7891900001

664635.956136272

186528.451525145

43072.3024400971

925680.499291514

586897.964046189

-54521.8726800004

532376.091366188

183883.494810668

38593.9834765592

809375.442333415

508874.380817481

-47108.10368

461766.277137481

175254.150779969

46142.9024293943

730271.434026845

379310.649914365

-48997.8114633337

330312.838451031

170895.258775513

34612.5786371749

584818.487327053

359606.213317368

-48936.0438233333

310670.169494034

161481.920156945

30759.2316045483

551847.365078861

318204.522204449

-61625.0676433334

256579.454561116

161533.75529034

31563.1704173597

511301.447912149

285006.490261649

-65442.6492866667

219563.840974983

158428.661618606

29172.0139135294

472607.165793784

237191.561694333

-63637.4521933334

173554.109501

149705.754754735

26583.5252812634

413480.841730332

232453.042968

-63284.2663200001

169168.776648

144962.25157932

24125.3961932711

401540.690740591

232423.551896

-61494.5104399996

170929.041456001

147667.66685181

22526.2950858014

402617.513833612

233738.480886333

-59694.6512800001

174043.829606333

169637.97277518

24322.0897097174

427698.543371231

235785.887164

-57308.4977666668

178477.389397333

172120.8235887

24030.8041333746

431937.514886074

257726.288031666

-55761.2814000003

201965.006631666

190934.150198011

22014.7991034903

470675.237333168



Лист1

				Total Energy												Total Industrial Processes												Total Agriculture										Total Land-Use Change and Forestry														Total Waste

				CO2		CH4		N2O		NOX		CO		NMVOC		CO2		CH4		N2O		NOX		CO		NMVOC		CH4		N2O		NOX		CO		NMVOC		CO2 emissions		CO2 removals		Net CO2 emissions/ removals		CH4		N2O		NOX		CO		CO2		CH4		N2O		NOX		CO		NMVOC

				(Gg)												(Gg)												(Gg)										(Gg)														(Gg)

		1990		672,449.96		6,579.69		4.98		1,710.07		4,353.11		697.48		65,816.87		4.92		16.79		7.77		102.05		413.29		1,993.22		119.13		17.23		395.69		0.00		35,852.23		-74,790.21		-38,937.98		0.27		0.00		0.07		2.34		311.79		677.80		0.06		0.00		0.00		0.00

		1991		670,682.80		6,221.23		4.87		1,383.95		841.29		360.01		56,526.26		4.10		17.31		6.91		88.35		416.11		1,931.36		112.01		12.79		300.42		0.00		61,796.87		-93,240.66		-31,443.79		0.16		0.00		0.04		1.40		314.48		725.45		4.75		0.00		0.00		0.00

		1992		585,796.86		6,194.23		4.32		1,651.91		1,029.12		596.90		55,302.23		3.35		9.89		6.73		86.81		418.27		1,861.02		110.21		14.46		308.07		0.00		38,307.66		-92,829.53		-54,521.87		0.48		0.00		0.12		4.16		320.75		697.28		0.06		0.00		0.00		0.00

		1993		513,091.45		5,851.49		3.86		1,424.39		857.73		434.46		42,573.87		2.41		5.04		5.27		68.04		438.18		1,753.59		135.71		0.43		352.42		0.00		60,642.98		-107,751.09		-47,108.10		0.59		0.00		0.15		5.13		317.16		726.49		4.23		0.00		0.00		0.00

		1994		394,720.72		5,710.34		3.13		1,175.71		795.25		387.01		33,270.58		1.79		5.04		4.51		56.38		388.48		1,700.30		99.38		12.91		274.80		0.00		20,147.15		-69,144.96		-48,997.81		1.70		0.01		0.42		14.84		317.16		723.29		4.08		0.00		0.00		0.00

		1995		379,096.42		5,414.57		2.19		886.85		390.44		220.66		29,128.68		1.20		4.68		4.43		54.33		394.93		1,553.09		88.65		10.85		267.59		0.00		62,027.94		-110,963.99		-48,936.04		0.46		0.00		0.11		4.01		317.16		719.49		3.69		0.00		0.00		0.00

		1996		352,017.22		5,583.00		2.52		769.11		328.33		200.33		27,500.58		0.83		5.04		4.60		55.96		287.12		1,401.88		90.63		8.39		205.24		0.00		38,226.96		-99,852.03		-61,625.07		1.07		0.01		0.27		9.40		311.79		704.71		3.63		0.00		0.00		0.00

		1997		319,319.56		5,640.50		2.24		679.79		649.62		269.42		30,820.49		1.03		8.43		5.01		61.14		290.18		1,229.95		83.36		9.82		267.24		0.00		33,532.85		-98,975.50		-65,442.65		0.10		0.00		0.03		0.88		309.10		671.96		0.06		0.00		0.00		0.00

		1998		264,395.84		5,395.42		1.61		614.55		573.23		80.91		36,125.86		1.05		8.54		4.91		60.31		243.31		1,041.39		72.10		7.62		211.96		0.00		40,335.67		-103,973.12		-63,637.45		0.28		0.00		0.07		2.43		307.31		690.05		3.50		0.00		0.00		0.00

		1999		257,273.98		5,394.80		1.60		610.51		519.51		73.41		38,229.28		9.78		6.57		5.43		67.12		341.29		968.10		66.28		6.85		199.23		0.00		11,398.05		-74,682.31		-63,284.27		0.57		0.00		0.14		4.99		234.05		528.94		3.37		0.00		0.00		0.00

		2000		253,296.87		5,537.69		1.47		576.22		460.25		65.58		40,356.33		10.76		7.40		5.53		69.33		349.52		887.88		60.15		7.81		205.29		0.00		12,150.90		-73,645.41		-61,494.51		0.14		0.00		0.03		1.19		264.86		594.38		3.62		0.00		0.00		0.00

		2001		252,655.38		6,542.28		1.50		576.78		449.39		64.23		40,451.59		11.29		14.68		5.91		72.68		313.23		794.95		58.84		9.88		298.94		0.00		12,860.71		-72,555.36		-59,694.65		0.75		0.01		0.19		6.59		326.16		728.16		3.44		0.00		0.00		0.00

		2002		252,588.09		6,759.49		1.52		565.19		478.06		66.90		40,218.23		10.88		12.93		5.95		73.84		322.02		778.57		59.57		9.81		296.97		0.00		14,122.62		-71,431.12		-57,308.50		0.46		0.00		0.11		3.99		288.06		646.05		3.51		0.00		0.00		0.00

		2003		267,629.26		7,665.79		1.57		599.81		479.79		67.40		45,523.47		12.53		14.89		6.39		79.28		405.85		665.63		51.10		7.81		175.44		0.00		57,263.11		-113,024.39		-55,761.28		0.24		0.00		0.06		2.09		334.85		747.92		3.45		0.00		0.00		0.00



Make sure to use the sign (+) for estimates reported  under emissions, and (-) for estimates reported under removals.

Make sure to use the sign (+) for estimates reported  under  missions, and (-) for estimates reported under removals.

The "Net CO2 emissions/removals" column is calculated as follows: Net CO2 emissions/removals = CO2 emissions plus (-CO2 removals).
Note that the results from this column will be automatically carried over to Summary1.As2, where a single number will be placed in either the CO2 emissions or CO2 removals column, as appropriate.
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CO2 emissions

CO2 removals

Net CO2 emissions/ removals

CH4

N2O

NOX

CO

CO2, тис. т

CH4, N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе 
"Изменение землепользования и лесное хозяйство"
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CO

NMVOC

CH4, CO2, тис. т

N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе "Отходы"
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				Fuel Combustion (Sectoral Approach)										Fugitive Emissions from Fuels								Total		Сжигание и утечки всего

				CO2 equivalent (Gg )

				Энергетика		Промышленость и строительство		Транспорт		Прочие сектора		Сжигание всего		Выбросы при обращении с углем		Выбросы при обращении с нефтью		Выбросы при обращении с природным газом		Total						Проверка

		1990		295,949.17		213,032.57		41,188.00		127,943.75		678,113.49		55,337.39		82.99		78,634.46		134,054.84		812,168.33		812,168.33		0

		1991		111,976.45		384,982.82		9,163.72		167,409.13		673,532.12		50,543.45		76.02		78,688.01		129,307.48		802,839.60		802,839.60		0

		1992		259,379.72		185,947.11		32,857.01		111,760.70		589,944.54		48,859.76		57.73		78,353.60		127,271.09		717,215.62		717,215.62		0

		1993		236,610.07		147,331.20		28,241.83		104,645.97		516,829.08		40,586.11		43.81		79,708.90		120,338.82		637,167.90		637,167.90		0

		1994		197,045.76		82,031.90		25,892.71		92,401.99		397,372.36		37,131.55		39.59		81,064.16		118,235.29		515,607.65		515,607.65		0

		1995		185,061.88		96,532.11		26,106.14		73,583.08		381,283.22		30,121.16		36.81		82,040.26		112,198.23		493,481.45		493,481.45		0

		1996		166,807.24		94,184.38		25,989.11		66,897.10		353,877.82		28,879.83		34.04		87,248.83		116,162.70		470,040.51		470,040.51		0

		1997		148,874.43		74,992.82		40,953.99		57,381.74		322,202.98		28,392.76		33.68		87,835.84		116,262.28		438,465.25		438,465.25		0

		1998		103,908.10		87,081.13		10,620.91		64,220.71		265,830.85		28,392.76		33.62		83,940.44		112,366.82		378,197.67		378,197.67		0

		1999		107,982.46		85,662.11		4,559.76		60,428.61		258,632.94		28,252.01		31.29		84,144.25		112,427.55		371,060.49		371,060.49		0

		2000		101,126.27		87,889.44		12,824.81		52,654.43		254,494.95		28,333.64		29.44		87,187.00		115,550.09		370,045.04		370,045.04		0

		2001		99,976.96		89,032.06		11,806.86		53,006.83		253,822.72		29,322.41		35.11		107,327.87		136,685.39		390,508.11		390,508.11		0

		2002		96,216.38		88,338.19		13,151.43		56,046.03		253,752.02		28,860.64		38.33		112,356.32		141,255.29		395,007.31		395,007.31		0

		2003		102,661.09		94,499.06		13,674.93		58,017.05		268,852.14		28,043.14		41.96		132,159.26		160,244.36		429,096.49		429,096.49		0
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Энергетика

Промышленость и строительство

Транспорт

Прочие сектора

Сжигание всего

Сжигание и утечки всего

Выбросы при обращении с углем

Выбросы при обращении с нефтью

Выбросы при обращении с природным газом

тис. т CO2-экв

Выбросы в подсекторах сектора "Энергетика" при сжигании топлива и  в следствие утечек
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Энергетика

Промышленость и строительство

Транспорт

Прочие сектора

Выбросы при обращении с углем

Выбросы при обращении с нефтью

Выбросы при обращении с природным газом

тис. т CO2-экв

Выбросы в подсекторах сектора "Энергетика" при сжигании топлива и  в следствие утечек

295949.168324738

213032.573555805

41187.996226095

127943.750755085

55337.394

82.992

78634.458

111976.446994756

384982.815802572

9163.7233321607

167409.13455323

50543.451

76.02

78688.008

259379.719995715

185947.108113252

32857.0123030181

111760.696427726

48859.755

57.729

78353.604

236610.074574997

147331.204842271

28241.8305423925

104645.974717981

40586.112

43.806

79708.902

197045.755144326

82031.9036882046

25892.7101263226

92401.9911088901

37131.549

39.585

81064.158

185061.88495589

96532.1063194225

26106.1413259078

73583.0829971118

30121.161

36.813

82040.259

166807.239473061

94184.3767835896

25989.1052170042

66897.0962392194

28879.83

34.041

87248.826

148874.426662014

74992.817745905

40953.9913444214

57381.7401485251

28392.756

33.684

87835.839

103908.097844

87081.134857

10620.907867

64220.705689

28392.756

33.621

83940.444

107982.458737

85662.112049

4559.758158

60428.608528

28252.014

31.29

84144.249

101126.268333

87889.443751

12824.80738

52654.432059

28333.641

29.442

87187.002

99976.962035

89032.063673

11806.861861

53006.83371

29322.405

35.112

107327.871

96216.376013

88338.189245

13151.431628

56046.02772

28860.6402

38.325

112356.321

102661.093874

94499.06207

13674.932537

58017.047811

28043.1396

41.958

132159.258



				CO2 (Gg )

				Твердое топливо				Жидкое топливо				Газообразное топливо				Всего

				Секторальный		Базовый		Секторальный		Базовый		Секторальный		Базовый		Секторальный		Базовый

		1990		214,360.65		320,460.25		182,395.38		149,398.25		287,282.89		236,033.57		685,811.57		705,892.07

		1991		225,631.86		198,119.80		157,611.19		104,666.19		298,849.81		156,529.50		683,492.33		459,315.49

		1992		205,494.14		243,527.38		119,481.06		107,211.67		262,065.40		235,047.42		588,749.56		585,786.47

		1993		192,874.90		202,653.43		93,939.89		71,337.93		230,130.18		174,496.21		518,908.27		448,487.56

		1994		152,995.72		168,957.82		53,430.24		51,838.84		185,592.79		160,637.58		396,508.25		381,434.24

		1995		144,853.25		169,090.88		63,337.23		46,832.88		172,128.03		146,965.83		381,581.62		362,889.60

		1996		121,890.18		156,326.81		54,907.91		54,400.45		174,225.06		161,922.22		352,017.22		372,649.49

		1997		113,894.08		145,607.24		35,569.65		51,602.64		168,497.61		137,269.46		319,319.56		334,479.34

		1998		64,678.11		147,831.07		38,865.78		47,912.62		162,343.08		118,967.41		267,473.88		314,711.11

		1999		65,853.14		126,806.99		34,319.71		41,937.37		164,845.02		135,440.03		266,614.33		304,184.40

		2000		60,143.80		123,908.52		28,488.79		40,888.95		163,212.74		127,667.52		253,296.87		292,464.99

		2001		61,451.97		124,568.11		29,517.89		35,191.44		160,154.81		124,135.12		252,655.38		283,894.66

		2002		61,810.36		123,798.73		30,109.80		46,725.57		159,290.76		124,483.26		252,588.09		295,007.56

		2003		63,082.04		142,011.14		29,788.80		74,054.91		173,298.93		122,837.57		267,629.26		338,903.62
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Секторальный подход

Базовый подход

тыс. т, СО2
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Секторальный подход

Базовый подход

тыс. т, СО2

Твердое топливо

214360.6528734

320460.251364515

225631.864712886

198119.802059478

205494.141961065

243527.38395517

192874.897371067

202653.425568417

152995.723053655

168957.820017542

144853.253868296

169090.877967404

121890.179166642

156326.811268241

113894.082539942

145607.240366841

64678.108992

147831.070017712

65853.135948

126806.994775452

60143.800511

123908.518879829

61451.966743

124568.106346322

61810.355333

123798.734455109

63082.040534

142011.141865304
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Секторальный подход

Базовый подход

тыс. т, СО2

Жидкое топливо

182395.38464588

149398.248429286

157611.186633037

104666.189013017

119481.061371312

107211.665640681

93939.8944700737

71337.9260247686

53430.2435914276

51838.8399348278

63337.2336420566

46832.8831403095

54907.9099627727

54400.4547610657

35569.6488180021

51602.6389249858

38865.776965

47912.6232496489

34319.709836

41937.3714779651

28488.790735

40888.9514823393

29517.893514

35191.4350785358

30109.800835

46725.5694991529

29788.799014

74054.9105278792
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Секторальный подход

Базовый подход

тыс. т, СО2

Газообразное топливо

287282.892773855

236033.569104456

298849.807850696

156529.501286534

262065.403803328

235047.420422086

230130.177491651

174496.209372285

185592.785137528

160637.584310114

172128.025362277

146965.834299079

174225.059261609

161922.220003393

168497.610273248

137269.463062063

162343.082538

118967.412501565

164845.019092

135440.033509659

163212.741012

127667.519424118

160154.814249

124135.122388432

159290.763466

124483.261017793

173298.925192

122837.568372306



								Gg						Gg CO2e

								CO2		CH4		N20		CO2		CH4		N20

		1.A. Fuel Combustion				a.  Public Electricity and Heat Production		89,228.14		1.27		0.81		89228.14		26.74		251.96

		1.A. Fuel Combustion				b.  Petroleum Refining		2,437.07		0.05		0.01		2437.07		0.96		3.12

		1.A. Fuel Combustion				c.  Manufacture of Solid Fuels and Other Energy Industries		10,689.65		0.19		0.06		10689.65		3.89		19.57

		1.A. Fuel Combustion				a.  Iron and Steel		66,226.43		2.83		0.10		66226.43		59.36		30.13

		1.A. Fuel Combustion				b.  Non-Ferrous Metals		1,437.58		0.13		0.00		1437.58		2.65		0.90

		1.A. Fuel Combustion				c.  Chemicals		4,637.44		0.41		0.01		4637.44		8.65		3.69

		1.A. Fuel Combustion				d.  Pulp, Paper and Print		494.72		0.04		0.00		494.72		0.89		0.46

		1.A. Fuel Combustion				e.  Food Processing, Beverages and Tobacco		6,504.00		0.53		0.03		6504.00		11.04		9.74

		1.A. Fuel Combustion				f.  Other (please specify )		15,022.15		1.20		0.08		15022.15		25.30		23.94

		1.A. Fuel Combustion				a.  Civil  Aviation		256.67		0.00		0.01		256.67		0.04		2.25

		1.A. Fuel Combustion				b.  Road Transportation		1,393.96		0.30		0.01		1393.96		6.29		3.25

		1.A. Fuel Combustion				c.  Railways		1,493.51		0.12		0.01		1493.51		2.42		4.51

		1.A. Fuel Combustion				d.  Navigation		476.35		0.03		0.00		476.35		0.68		1.20

		1.A. Fuel Combustion				e.  Other Transportation		10,025.87		0.14		0.02		10025.87		2.92		5.03

		1.A. Fuel Combustion				a.  Commercial/Institutional		6,428.04		1.46		0.06		6428.04		30.70		19.75

		1.A. Fuel Combustion				b.  Residential		44,193.49		24.16		0.28		44193.49		507.45		86.84

		1.A. Fuel Combustion				c.  Agriculture/Forestry/Fisheries		6,684.20		2.25		0.06		6684.20		47.30		19.26

		1.A. Fuel Combustion		underground		Mining Activities				1,228.36				0.00		25795.50		0.00

		1.A. Fuel Combustion		underground		Post-Mining Activities				106.26				0.00		2231.50		0.00

		1.A. Fuel Combustion		surface		Mining Activities				0.66				0.00		13.79		0.00

		1.A. Fuel Combustion		surface		Post-Mining Activities				0.11				0.00		2.35		0.00

		1.A. Fuel Combustion		oil		ii.  Production(4)				0.75				0.00		15.83		0.00

		1.A. Fuel Combustion		oil		iii.  Transport				0.32				0.00		6.78		0.00

		1.A. Fuel Combustion		oil		iv.  Refining / Storage				0.92				0.00		19.28		0.00

		1.A. Fuel Combustion		oil		v. Distribution of oil products				0.00				0.00		0.00		0.00

		1.A. Fuel Combustion		oil		vi.  Other				0.00				0.00		0.06		0.00

		1.A. Fuel Combustion		gas		i.  Production (4) / Processing				1,405.16				0.00		29508.40		0.00

		1.A. Fuel Combustion		gas		ii. Transmission				3,491.34				0.00		73318.18		0.00

		1.A. Fuel Combustion		gas		Distribution				1,396.79				0.00		29332.67		0.00

		Industry				1.  Cement Production		3,744.33		0.00		0.00		3744.33		0.00		0.00

		Industry				2.  Lime Production		2,848.35		0.00		0.00		2848.35		0.00		0.00

		Industry				3.  Limestone and Dolomite Use		1,174.25		0.00		0.00		1174.25		0.00		0.00

		Industry				4.  Soda Ash Production and Use		272.11		0.00		0.00		272.11		0.00		0.00

		Industry				5.  Asphalt Roofing		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				6.  Road Paving with Asphalt		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				Glass Production		246.20		0.00		0.00		246.20		0.00		0.00

		Industry				1.  Ammonia Production		7,178.25		0.00		0.00		7178.25		0.00		0.00

		Industry				2.  Nitric Acid Production		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				3.  Adipic Acid Production		0.00		0.00		14.89		0.00		0.00		4616.52

		Industry				4.  Carbide Production		9.38		0.02		0.00		9.38		0.42		0.00

		Industry				Carbon Black		0.00		1.52		0.00		0.00		31.86		0.00

		Industry				Ethylene		0.00		0.23		0.00		0.00		4.77		0.00

		Industry				Dichloroethylene		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				Styrene		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				Methanol		0.00		0.34		0.00		0.00		7.16		0.00

		Industry				Coke		0.00		10.42		0.00		0.00		218.86		0.00

		Industry				Polystyrene		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				1.  Iron and Steel Production		30,050.60		0.00		0.00		30050.60		0.00		0.00

		Industry				2.  Ferroalloys Production		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				3.  Aluminium Production		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				4.  SF6 Used in Aluminium and Magnesium Foundries		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				5.  Other (please specify)		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				1.  Pulp and Paper		0.00		0.00		0.00		0.00		0.00		0.00

		Industry				2.  Food and Drink(2)		0.00		0.00		0.00		0.00		0.00		0.00

		Agro				Dairy Cattle				346.96				0.00		7286.23		0.00

		Agro				Non-Dairy Cattle				192.00				0.00		4032.03		0.00

		Agro				2.    Buffalo								0.00		0.00		0.00

		Agro				3.    Sheep				7.15				0.00		150.09		0.00

		Agro				4.    Goats				4.83				0.00		101.37		0.00

		Agro				5.    Camels and Llamas								0.00		0.00		0.00

		Agro				6.    Horses				11.47				0.00		240.82		0.00

		Agro				7.    Mules and Asses								0.00		0.00		0.00

		Agro				8.    Swine				10.98				0.00		230.63		0.00

		Agro				9.    Poultry								0.00		0.00		0.00

		Agro				Dairy Cattle				25.70				0.00		539.72		0.00

		Agro				Non-Dairy Cattle				13.71				0.00		288.00		0.00

		Agro				2.    Buffalo								0.00		0.00		0.00

		Agro				3.    Sheep				0.17				0.00		3.56		0.00

		Agro				4.    Goats				0.12				0.00		2.43		0.00

		Agro				5.    Camels and Llamas								0.00		0.00		0.00

		Agro				6.    Horses				0.89				0.00		18.60		0.00

		Agro				7.    Mules and Asses								0.00		0.00		0.00

		Agro				8.    Swine				29.29				0.00		615.01		0.00

		Agro				9.    Poultry				11.11				0.00		233.21		0.00

		Agro				10.  Anaerobic Lagoons				0.00		0.02		0.00		0.00		6.68

		Agro				11.  Liquid Systems				0.00		0.29		0.00		0.00		91.20

		Agro				12.  Solid Storage and Dry Lot				0.00		9.12		0.00		0.00		2825.82

		Agro		manure		Other				0.00		1.06		0.00		0.00		329.61

		Agro				1.  Irrigated				4.48		0.00		0.00		94.08		0.00

		Agro				2.  Rainfed				0.00		0.00		0.00		0.00		0.00

		Agro				3.  Deep Water				0.00		0.00		0.00		0.00		0.00

		Agro				4.  Other (please specify)				0.00		0.00		0.00		0.00		0.00

		Agro				1.  Direct Soil Emissions						21.47		0.00		0.00		6655.21

		Agro				2.  Animal Production (2)						3.98		0.00		0.00		1234.06

		Agro				3.  Indirect Emissions						14.92		0.00		0.00		4625.29

		Agro				4.  Other (please specify)				0.00		0.00		0.00		0.00		0.00

		Agro				1 . Cereals				5.44		0.12		0.00		114.18		37.70

		Agro				2.  Pulse				0.35		0.04		0.00		7.29		12.42

		Agro				3 . Tuber and Root				0.91		0.07		0.00		19.19		20.51

		Agro				4 . Sugar Cane				0.00		0.00		0.00		0.00		0.00

		Agro				5 . Other (please specify)				0.08		0.01		0.00		1.68		2.86

		Forest				1.  Tropical Forests				0.00		0.00		0.00		0.00		0.00

		Forest				2.  Temperate Forests		17,081.54		0.00		0.00		17081.54		0.00		0.00

		Forest				3.  Boreal Forests		0.00		0.00		0.00		0.00		0.00		0.00

		Forest				4.  Grasslands/Tundra				0.00		0.00		0.00		0.00		0.00

		Forest				5.  Other (please specify)		0.00		0.00		0.00		0.00		0.00		0.00

		Forest				Harvested Wood (1)				0.00		0.00		0.00		0.00		0.00

		Forest				Cultivation of Mineral Soils		38,281.63		0.00		0.00		38281.63		0.00		0.00

		Forest				Cultivation of Organic Soils		1,784.82		0.00		0.00		1784.82		0.00		0.00

		Forest				Liming of Agricultural Soils		60.50		0.00		0.00		60.50		0.00		0.00

		Forest				Forest Wildfires		54.62		0.24		0.00		54.62		5.00		0.51

		Waste				1.  Managed Waste Disposal on Land		0.00		360.59		0.00		0.00		7572.46		0.00

		Waste				2.  Unmanaged Waste Disposal Sites		0.00		367.33		0.00		0.00		7713.91		0.00

		Waste				3.  Other (please specify)		0.00		0.00		0.00		0.00		0.00		0.00

		Waste				1.  Industrial Wastewater		0.00		3.10				0.00		65.12		0.00

		Waste				2.  Domestic and Commercial Wastewater		0.00		16.90		3.39		0.00		354.82		1052.20

		Waste				3.  Other (please specify)		0.00		0.00		0.00		0.00		0.00		0.00

		Waste				C.  Waste Incineration		334.85		0.00		0.06		334.85		0.00		18.62

		Waste				D.  Other (please specify)		0.00		0.00		0.00		0.00		0.00		0.00

														370750.68		190934.15		22014.80		583699.63

						С учетом поглощения								257726.29		190934.15		22014.80

						Поглощение								-113024.39

						Без учета поглощения								370750.68

						Energy		267,629.26		7,665.79		1.57		267,629.26		160,981.64		485.59

						In		45,523.47		12.53		14.89		45,523.47		263.07		4,616.52

						Agro		0.00		665.63		51.10		0.00		13,978.13		15,841.35

						Forest		57,263.11		0.24		0.00		57,263.11		5.00		0.51

						Waste		334.85		747.92		3.45		334.85		15,706.31		1,070.83

						Energy		267,629.26		7,665.79		1.57		267629.26		160981.64		485.59

						In		45,523.47		12.53		14.89		45523.47		263.07		4616.52

						Agro				665.63		51.10		0.00		13978.13		15841.35

						Forest		57,263.11		0.24		0.00		57263.11		5.00		0.51

						Waste		334.85		747.92		3.45		334.85		15706.31		1070.83





		1.A. Fuel Combustion		0		CO2		89228.14		0.1528665286		0.1528665286

		1.A. Fuel Combustion		gas		СН4		73318.18		0.1256094372		0.2784759658

		1.A. Fuel Combustion		0		CO2		66226.43		0.1134597778		0.3919357437

		1.A. Fuel Combustion		0		CO2		44193.49		0.075712729		0.4676484727

		Forest		0		CO2		38281.63		0.0655844714		0.5332329441

		Industry		0		CO2		30050.60		0.0514829862		0.5847159303

		1.A. Fuel Combustion		gas		СН4		29508.40		0.0505540872		0.6352700175

		1.A. Fuel Combustion		gas		СН4		29332.67		0.0502530283		0.6855230458

		1.A. Fuel Combustion		underground		СН4		25795.50		0.0441931015		0.7297161473

		Forest		0		CO2		17081.54		0.0292642682		0.7589804155

		1.A. Fuel Combustion		0		CO2		15022.15		0.0257360883		0.7847165038

		1.A. Fuel Combustion		0		CO2		10689.65		0.0183136155		0.8030301193

		1.A. Fuel Combustion		0		CO2		10025.87		0.0171764192		0.8202065384

		Waste		0		СН4		7713.91		0.0132155441		0.8334220825

		Waste		0		СН4		7572.46		0.0129732197		0.8463953023

		Agro		0		СН4		7286.23		0.0124828476		0.8588781498

		Industry		0		CO2		7178.25		0.0122978492		0.871175999

		1.A. Fuel Combustion		0		CO2		6684.20		0.0114514442		0.8826274432

		Agro		0		N2O		6655.21		0.0114017726		0.8940292159

		1.A. Fuel Combustion		0		CO2		6504.00		0.0111427253		0.9051719412

		1.A. Fuel Combustion		0		CO2		6428.04		0.0110125802		0.9161845214

		1.A. Fuel Combustion		0		CO2		4637.44		0.0079449019		0.9241294232

		Agro		0		N2O		4625.29		0.0079240961		0.9320535194

		Industry		0		N2O		4616.52		0.0079090679		0.9399625873

		Agro		0		СН4		4032.03		0.00690772		0.9468703073

		Industry		0		CO2		3744.33		0.0064148165		0.9532851237

		Industry		0		CO2		2848.35		0.0048798215		0.9581649452

		Agro		0		N2O		2825.82		0.0048412158		0.963006161

		1.A. Fuel Combustion		0		CO2		2437.07		0.0041752091		0.9671813701

		1.A. Fuel Combustion		underground		СН4		2231.50		0.0038230314		0.9710044014

		Forest		0		CO2		1784.82		0.0030577771		0.9740621785

		1.A. Fuel Combustion		0		CO2		1493.51		0.0025586898		0.9766208683

		1.A. Fuel Combustion		0		CO2		1437.58		0.0024628681		0.9790837364

		1.A. Fuel Combustion		0		CO2		1393.96		0.0023881523		0.9814718887

		Agro		0		N2O		1234.06		0.0021141964		0.9835860851

		Industry		0		CO2		1174.25		0.0020117368		0.9855978218

		Waste		0		N2O		1052.20		0.0018026429		0.9874004648

		Agro		0		СН4		615.01		0.0010536344		0.9884540991

		Agro		0		СН4		539.72		0.0009246554		0.9893787545

		1.A. Fuel Combustion		0		СН4		507.45		0.0008693696		0.9902481241

		1.A. Fuel Combustion		0		CO2		494.72		0.0008475656		0.9910956897

		1.A. Fuel Combustion		0		CO2		476.35		0.0008160809		0.9919117707

		Waste		0		СН4		354.82		0.0006078836		0.9925196543

		Waste		0		CO2		334.85		0.0005736613		0.9930933155

		Agro		manure		N2O		329.61		0.0005646902		0.9936580057

		Agro		0		СН4		288.00		0.0004934086		0.9941514143

		Industry		0		CO2		272.11		0.0004661833		0.9946175976

		1.A. Fuel Combustion		0		CO2		256.67		0.0004397267		0.9950573243

		1.A. Fuel Combustion		0		N2O		251.96		0.0004316619		0.9954889861

		Industry		0		CO2		246.20		0.0004217923		0.9959107784

		Agro		0		СН4		240.82		0.0004125817		0.9963233601

		Agro		0		СН4		233.21		0.0003995347		0.9967228949

		Agro		0		СН4		230.63		0.0003951129		0.9971180078

		Industry		0		СН4		218.86		0.0003749566		0.9974929643

		Agro		0		СН4		150.09		0.0002571377		0.9977501021

		Agro		0		СН4		114.18		0.0001956092		0.9979457112

		Agro		0		СН4		101.37		0.000173663		0.9981193742

		Agro		0		СН4		94.08		0.0001611788		0.998280553

		Agro		0		N2O		91.20		0.0001562441		0.9984367971

		1.A. Fuel Combustion		0		N2O		86.84		0.0001487757		0.9985855727

		Waste		0		СН4		65.12		0.0001115659		0.9986971387

		Forest		0		CO2		60.50		0.0001036417		0.9988007803

		1.A. Fuel Combustion		0		СН4		59.36		0.0001016878		0.9989024682

		Forest		0		CO2		54.62		0.000093572		0.9989960402

		1.A. Fuel Combustion		0		СН4		47.30		0.0000810424		0.9990770826

		Agro		0		N2O		37.70		0.0000645812		0.9991416637

		Industry		0		СН4		31.86		0.0000545777		0.9991962414

		1.A. Fuel Combustion		0		СН4		30.70		0.0000525985		0.99924884

		1.A. Fuel Combustion		0		N2O		30.13		0.0000516246		0.9993004646

		1.A. Fuel Combustion		0		СН4		26.74		0.000045807		0.9993462715

		1.A. Fuel Combustion		0		СН4		25.30		0.0000433494		0.9993896209

		1.A. Fuel Combustion		0		N2O		23.94		0.0000410085		0.9994306294

		Agro		0		N2O		20.51		0.0000351434		0.9994657728

		1.A. Fuel Combustion		0		N2O		19.75		0.0000338435		0.9994996163

		1.A. Fuel Combustion		0		N2O		19.57		0.0000335323		0.9995331486

		1.A. Fuel Combustion		oil		СН4		19.28		0.0000330273		0.9995661759

		1.A. Fuel Combustion		0		N2O		19.26		0.0000329991		0.9995991749

		Agro		0		СН4		19.19		0.000032875		0.9996320499

		Waste		0		N2O		18.62		0.0000319082		0.9996639581

		Agro		0		СН4		18.60		0.0000318605		0.9996958186

		1.A. Fuel Combustion		oil		СН4		15.83		0.000027127		0.9997229456

		1.A. Fuel Combustion		surface		СН4		13.79		0.0000236228		0.9997465683

		Agro		0		N2O		12.42		0.0000212748		0.9997678431

		1.A. Fuel Combustion		0		СН4		11.04		0.0000189107		0.9997867538

		1.A. Fuel Combustion		0		N2O		9.74		0.0000166923		0.9998034461

		Industry		0		CO2		9.38		0.0000160665		0.9998195126

		1.A. Fuel Combustion		0		СН4		8.65		0.0000148159		0.9998343285

		Agro		0		СН4		7.29		0.0000124944		0.9998468228

		Industry		0		СН4		7.16		0.0000122683		0.9998590911

		1.A. Fuel Combustion		oil		СН4		6.78		0.0000116207		0.9998707118

		Agro		0		N2O		6.68		0.0000114457		0.9998821575

		1.A. Fuel Combustion		0		СН4		6.29		0.0000107737		0.9998929312

		1.A. Fuel Combustion		0		N2O		5.03		0.0000086112		0.9999015424

		Forest		0		СН4		5.00		0.0000085746		0.999910117

		Industry		0		СН4		4.77		0.0000081669		0.9999182839

		1.A. Fuel Combustion		0		N2O		4.51		0.0000077216		0.9999260055

		1.A. Fuel Combustion		0		СН4		3.89		0.0000066715		0.9999326769

		1.A. Fuel Combustion		0		N2O		3.69		0.0000063147		0.9999389917

		Agro		0		СН4		3.56		0.000006107		0.9999450987

		1.A. Fuel Combustion		0		N2O		3.25		0.0000055611		0.9999506598

		1.A. Fuel Combustion		0		N2O		3.12		0.0000053396		0.9999559994

		1.A. Fuel Combustion		0		СН4		2.92		0.0000050064		0.9999610058

		Agro		0		N2O		2.86		0.0000049001		0.9999659059

		1.A. Fuel Combustion		0		СН4		2.65		0.0000045441		0.99997045

		Agro		0		СН4		2.43		0.0000041679		0.9999746179

		1.A. Fuel Combustion		0		СН4		2.42		0.0000041469		0.9999787648

		1.A. Fuel Combustion		surface		СН4		2.35		0.0000040295		0.9999827942

		1.A. Fuel Combustion		0		N2O		2.25		0.0000038499		0.9999866442

		Agro		0		СН4		1.68		0.0000028744		0.9999895185

		1.A. Fuel Combustion		0		N2O		1.20		0.0000020622		0.9999915808

		1.A. Fuel Combustion		0		СН4		0.96		0.0000016397		0.9999932205

		1.A. Fuel Combustion		0		N2O		0.90		0.0000015354		0.9999947559

		1.A. Fuel Combustion		0		СН4		0.89		0.0000015317		0.9999962876

		1.A. Fuel Combustion		0		СН4		0.68		0.0000011631		0.9999974506

		Forest		0		N2O		0.51		0.0000008702		0.9999983209

		1.A. Fuel Combustion		0		N2O		0.46		0.0000007892		0.9999991101

		Industry		0		СН4		0.42		0.0000007168		0.9999998268

		1.A. Fuel Combustion		oil		СН4		0.06		0.0000001079		0.9999999348

		1.A. Fuel Combustion		0		СН4		0.04		0.0000000652		1

		Forest		0		CO2		0.00		0		1

		1.A. Fuel Combustion		underground		CO2		0.00		0		1

		1.A. Fuel Combustion		underground		CO2		0.00		0		1

		1.A. Fuel Combustion		surface		CO2		0.00		0		1

		1.A. Fuel Combustion		surface		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		CO2		0.00		0		1

		1.A. Fuel Combustion		gas		CO2		0.00		0		1

		1.A. Fuel Combustion		gas		CO2		0.00		0		1

		1.A. Fuel Combustion		gas		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Industry		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		manure		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Agro		0		CO2		0.00		0		1

		Forest		0		CO2		0.00		0		1

		Forest		0		CO2		0.00		0		1

		Forest		0		CO2		0.00		0		1

		Forest		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		Waste		0		CO2		0.00		0		1

		1.A. Fuel Combustion		oil		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Industry		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		manure		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Agro		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Forest		0		СН4		0.00		0		1

		Waste		0		СН4		0.00		0		1

		Waste		0		СН4		0.00		0		1

		Waste		0		СН4		0.00		0		1

		Waste		0		СН4		0.00		0		1

		1.A. Fuel Combustion		underground		N2O		0.00		0		1

		1.A. Fuel Combustion		underground		N2O		0.00		0		1

		1.A. Fuel Combustion		surface		N2O		0.00		0		1

		1.A. Fuel Combustion		surface		N2O		0.00		0		1

		1.A. Fuel Combustion		oil		N2O		0.00		0		1

		1.A. Fuel Combustion		oil		N2O		0.00		0		1

		1.A. Fuel Combustion		oil		N2O		0.00		0		1

		1.A. Fuel Combustion		oil		N2O		0.00		0		1

		1.A. Fuel Combustion		oil		N2O		0.00		0		1

		1.A. Fuel Combustion		gas		N2O		0.00		0		1

		1.A. Fuel Combustion		gas		N2O		0.00		0		1

		1.A. Fuel Combustion		gas		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Industry		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Agro		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Forest		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1

		Waste		0		N2O		0.00		0		1
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				1990		1995		2000		2001		2002		2003

		Объемы сжигания топлива, ПДж		8906.25		5034.75		3446.47		3400.70		3377.80		3621.23

		Выбросы ПГ от сжигания топлива, тыс. т СО2-экв.		678113.49		381283.22		254494.95		253822.72		253752.02		268852.14

		Удельные выбросы ПГ от сжигания топлива, тыс.т/ПДж		76.14		75.73		73.84		74.64		75.12		74.24

		Выбросы ПГ от сжигания топлива, отн.ед.		1.00		0.56		0.38		0.37		0.37		0.40

		Выбросы метана при добыче и переработке угля, тыс. т		55337.39		30121.16		28333.64		29322.41		28860.64		28043.14

		Выбросы метана от деятельности с нефтью, тыс. т		82.99		36.81		29.44		35.11		38.33		41.96

		Выбросы метана от деятельности с газом, тыс. т		78634.46		82040.26		87187.00		107327.87		78353.60		132159.26

		Выбросы ПГ в энергетическом секторе, тыс. т СО2-экв.		812168.33		493481.45		370045.04		390508.11		361004.59		429096.49

		Выбросы ПГ в энергетическом секторе, отн.ед.		1.00		0.61		0.46		0.48		0.44		0.53

		1999

		2000

		2001

		2002

		2003
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Energy

Industry and construction

Transport

Other sectors

Combustion total

Combustion and fugitive emissions

Emissions in coal sector

Emissions in oil sector

Emissions in natural gas sector

thous.t CO2-eqiuv

295949.168324738

213032.573555805

41187.996226095

127943.750755085

678113.488861723

812168.332861723

55337.394

82.992

78634.458

111976.446994756

384982.815802572

9163.7233321607

167409.13455323

673532.120682719

802839.599682719

50543.451

76.02

78688.008

259379.719995715

185947.108113252

32857.0123030181

111760.696427726

589944.536839712

717215.624839712

48859.755

57.729

78353.604

236610.074574997

147331.204842271

28241.8305423925

104645.974717981

516829.084677641

637167.904677641

40586.112

43.806

79708.902

197045.755144326

82031.9036882046

25892.7101263226

92401.9911088901

397372.360067743

515607.652067743

37131.549

39.585

81064.158

185061.88495589

96532.1063194225

26106.1413259078

73583.0829971118

381283.215598333

493481.448598333

30121.161

36.813

82040.259

166807.239473061

94184.3767835896

25989.1052170042

66897.0962392194

353877.817712874

470040.514712874

28879.83

34.041

87248.826

148874.426662014

74992.817745905

40953.9913444214

57381.7401485251

322202.975900866

438465.254900866

28392.756

33.684

87835.839

103908.097844

87081.134857

10620.907867

64220.705689

265830.846257

378197.667257

28392.756

33.621

83940.444

107982.458737

85662.112049

4559.758158

60428.608528

258632.937472

371060.490472

28252.014

31.29

84144.249

101126.268333

87889.443751

12824.80738

52654.432059

254494.951523

370045.036523

28333.641

29.442

87187.002

99976.962035

89032.063673

11806.861861

53006.83371

253822.721279

390508.109279

29322.405

35.112

107327.871

96216.376013

88338.189245

13151.431628

56046.02772

253752.024606

395007.310806

28860.6402

38.325

112356.321

102661.093874

94499.06207

13674.932537

58017.047811

268852.136292

429096.491892

28043.1396

41.958

132159.258



Sector CO2e

				Summary report for CO2 equivalent emissions, Gg CO2e

				1. Energy								2.  Industrial Processes								4.  Agriculture								5. Land-Use Change and Forestry								6. Waste								Total for ALL sector

				CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2		CH4		N2O		Всего		CO2 (без учета поглощения)		СО2 (поглощение)		CO2 (с учетом поглощения)		CH4		N2O		Всего

		1990		672,449.96		138,173.43		1,544.95		812,168.33		65,816.87		103.32		5,204.90		71,125.09		0.00		41,857.62		36,930.82		78,788.44		-38,937.98		5.62		0.57		-38,931.79		311.79		14,233.79		17.34		14,562.92		699,640.64		-38,937.98		660,702.66		194,373.77		43,698.57		937,712.99

		1991		670,682.80		130,645.90		1,510.90		802,839.60		56,526.26		86.14		5,366.10		61,978.50		0.00		40,558.50		34,723.44		75,281.94		-31,443.79		3.37		0.34		-31,440.08		314.48		15,234.55		1,471.52		17,020.54		696,079.75		-31,443.79		664,635.96		186,528.45		43,072.30		925,680.50

		1992		585,796.86		130,078.74		1,340.02		717,215.62		55,302.23		70.43		3,066.83		58,439.49		0.00		39,081.52		34,168.28		73,249.80		-54,521.87		9.99		1.01		-54,510.87		320.75		14,642.81		17.84		14,981.40		586,897.96		-54,521.87		532,376.09		183,883.49		38,593.98		809,375.44

		1993		513,091.45		122,881.32		1,195.13		637,167.90		42,573.87		50.60		1,562.40		44,186.87		0.00		37,053.56		42,073.78		79,127.34		-47,108.10		12.31		1.25		-47,094.54		317.16		15,256.36		1,310.34		16,883.86		508,874.38		-47,108.10		461,766.28		175,254.15		46,142.90		730,271.43

		1994		394,720.72		119,917.04		969.89		515,607.65		33,270.58		37.64		1,563.33		34,871.55		0.00		35,715.92		30,812.31		66,528.23		-48,997.81		35.61		3.61		-48,958.59		317.16		15,189.04		1,263.44		16,769.64		379,310.65		-48,997.81		330,312.84		170,895.26		34,612.58		584,818.49

		1995		379,096.42		113,705.97		679.06		493,481.45		29,128.68		25.19		1,449.56		30,603.42		0.00		32,631.86		27,485.73		60,117.59		-48,936.04		9.62		0.98		-48,925.45		317.16		15,109.29		1,143.90		16,570.35		359,606.21		-48,936.04		310,670.17		161,481.92		30,759.23		551,847.37

		1996		352,017.22		117,243.10		780.19		470,040.51		27,500.58		17.50		1,562.40		29,080.48		0.00		29,451.70		28,094.50		57,546.20		-61,625.07		22.56		2.29		-61,600.22		311.79		14,798.89		1,123.79		16,234.48		318,204.52		-61,625.07		256,579.45		161,533.76		31,563.17		511,301.45

		1997		319,319.56		118,450.50		695.20		438,465.25		30,820.49		21.72		2,612.99		33,455.19		0.00		25,843.25		25,846.42		51,689.67		-65,442.65		2.12		0.22		-65,440.31		309.10		14,111.08		17.19		14,437.37		285,006.49		-65,442.65		219,563.84		158,428.66		29,172.01		472,607.17

		1998		264,395.84		113,303.91		497.92		378,197.67		36,125.86		22.06		2,648.33		38,796.25		0.00		21,882.85		22,350.62		44,233.47		-63,637.45		5.83		0.59		-63,631.03		307.31		14,491.11		1,086.07		15,884.48		237,191.56		-63,637.45		173,554.11		149,705.75		26,583.53		413,480.84

		1999		257,273.98		113,290.78		495.73		371,060.49		38,229.28		205.48		2,037.63		40,472.39		0.00		20,346.34		20,546.25		40,892.59		-63,284.27		11.97		1.21		-63,271.08		234.05		11,107.68		1,044.57		12,386.30		232,453.04		-63,284.27		169,168.78		144,962.25		24,125.40		401,540.69

		2000		253,296.87		116,291.46		456.71		370,045.04		40,356.33		226.02		2,294.31		42,876.66		0.00		18,665.23		18,652.66		37,317.89		-61,494.51		2.87		0.29		-61,491.35		264.86		12,482.08		1,122.33		13,869.28		232,423.55		-61,494.51		170,929.04		147,667.67		22,526.30		402,617.51

		2001		252,655.38		137,387.81		464.92		390,508.11		40,451.59		236.99		4,551.73		45,240.31		0.00		16,706.07		18,238.45		34,944.52		-59,694.65		15.81		1.60		-59,677.24		326.16		15,291.30		1,065.38		16,682.85		233,738.48		-59,694.65		174,043.83		169,637.97		24,322.09		427,698.54

		2002		252,588.09		141,949.29		469.93		395,007.31		40,218.23		228.38		4,007.06		44,453.67		0.00		16,366.60		18,463.48		34,830.08		-57,308.50		9.59		0.97		-57,297.94		288.06		13,566.97		1,089.37		14,944.40		235,785.89		-57,308.50		178,477.39		172,120.82		24,030.80		431,937.51

		2003		267,629.26		160,981.64		485.59		429,096.49		45,523.47		263.07		4,616.52		50,403.05		0.00		13,978.13		15,841.35		29,819.48		-55,761.28		5.00		0.51		-55,755.77		334.85		15,706.31		1,070.83		17,111.99		257,726.29		-55,761.28		201,965.01		190,934.15		22,014.80		470,675.24





Sector CO2e
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Выбросы основных парниковых газов в секторе "Энергетика"
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Sector NU

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



CO2

CH4

N2O

Всего

тис. т CO2-экв

Выбросы основных парниковых газов в секторе "Промышленные процессы"
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				Total Energy												Total Industrial Processes												Total Agriculture										Total Land-Use Change and Forestry														Total Waste

				CO2		CH4		N2O		NOX		CO		NMVOC		CO2		CH4		N2O		NOX		CO		NMVOC		CH4		N2O		NOX		CO		NMVOC		CO2 emissions		CO2 removals		Net CO2 emissions/ removals		CH4		N2O		NOX		CO		CO2		CH4		N2O		NOX		CO		NMVOC

				(Gg)												(Gg)												(Gg)										(Gg)														(Gg)

		1990		672,449.96		6,579.69		4.98		1,710.07		4,353.11		697.48		65,816.87		4.92		16.79		7.77		102.05		413.29		1,993.22		119.13		17.23		395.69		0.00		35,852.23		-74,790.21		-38,937.98		0.27		0.00		0.07		2.34		311.79		677.80		0.06		0.00		0.00		0.00

		1991		670,682.80		6,221.23		4.87		1,383.95		841.29		360.01		56,526.26		4.10		17.31		6.91		88.35		416.11		1,931.36		112.01		12.79		300.42		0.00		61,796.87		-93,240.66		-31,443.79		0.16		0.00		0.04		1.40		314.48		725.45		4.75		0.00		0.00		0.00

		1992		585,796.86		6,194.23		4.32		1,651.91		1,029.12		596.90		55,302.23		3.35		9.89		6.73		86.81		418.27		1,861.02		110.21		14.46		308.07		0.00		38,307.66		-92,829.53		-54,521.87		0.48		0.00		0.12		4.16		320.75		697.28		0.06		0.00		0.00		0.00

		1993		513,091.45		5,851.49		3.86		1,424.39		857.73		434.46		42,573.87		2.41		5.04		5.27		68.04		438.18		1,753.59		135.71		0.43		352.42		0.00		60,642.98		-107,751.09		-47,108.10		0.59		0.00		0.15		5.13		317.16		726.49		4.23		0.00		0.00		0.00

		1994		394,720.72		5,710.34		3.13		1,175.71		795.25		387.01		33,270.58		1.79		5.04		4.51		56.38		388.48		1,700.30		99.38		12.91		274.80		0.00		20,147.15		-69,144.96		-48,997.81		1.70		0.01		0.42		14.84		317.16		723.29		4.08		0.00		0.00		0.00

		1995		379,096.42		5,414.57		2.19		886.85		390.44		220.66		29,128.68		1.20		4.68		4.43		54.33		394.93		1,553.09		88.65		10.85		267.59		0.00		62,027.94		-110,963.99		-48,936.04		0.46		0.00		0.11		4.01		317.16		719.49		3.69		0.00		0.00		0.00

		1996		352,017.22		5,583.00		2.52		769.11		328.33		200.33		27,500.58		0.83		5.04		4.60		55.96		287.12		1,401.88		90.63		8.39		205.24		0.00		38,226.96		-99,852.03		-61,625.07		1.07		0.01		0.27		9.40		311.79		704.71		3.63		0.00		0.00		0.00

		1997		319,319.56		5,640.50		2.24		679.79		649.62		269.42		30,820.49		1.03		8.43		5.01		61.14		290.18		1,229.95		83.36		9.82		267.24		0.00		33,532.85		-98,975.50		-65,442.65		0.10		0.00		0.03		0.88		309.10		671.96		0.06		0.00		0.00		0.00

		1998		264,395.84		5,395.42		1.61		614.55		573.23		80.91		36,125.86		1.05		8.54		4.91		60.31		243.31		1,041.39		72.10		7.62		211.96		0.00		40,335.67		-103,973.12		-63,637.45		0.28		0.00		0.07		2.43		307.31		690.05		3.50		0.00		0.00		0.00

		1999		257,273.98		5,394.80		1.60		610.51		519.51		73.41		38,229.28		9.78		6.57		5.43		67.12		341.29		968.10		66.28		6.85		199.23		0.00		11,398.05		-74,682.31		-63,284.27		0.57		0.00		0.14		4.99		234.05		528.94		3.37		0.00		0.00		0.00

		2000		253,296.87		5,537.69		1.47		576.22		460.25		65.58		40,356.33		10.76		7.40		5.53		69.33		349.52		887.88		60.15		7.81		205.29		0.00		12,150.90		-73,645.41		-61,494.51		0.14		0.00		0.03		1.19		264.86		594.38		3.62		0.00		0.00		0.00

		2001		252,655.38		6,542.28		1.50		576.78		449.39		64.23		40,451.59		11.29		14.68		5.91		72.68		313.23		794.95		58.84		9.88		298.94		0.00		12,860.71		-72,555.36		-59,694.65		0.75		0.01		0.19		6.59		326.16		728.16		3.44		0.00		0.00		0.00

		2002		252,588.09		6,759.49		1.52		565.19		478.06		66.90		40,218.23		10.88		12.93		5.95		73.84		322.02		778.57		59.57		9.81		296.97		0.00		14,122.62		-71,431.12		-57,308.50		0.46		0.00		0.11		3.99		288.06		646.05		3.51		0.00		0.00		0.00

		2003		267,629.26		7,665.79		1.57		599.81		479.79		67.40		45,523.47		12.53		14.89		6.39		79.28		405.85		665.63		51.10		7.81		175.44		0.00		57,263.11		-113,024.39		-55,761.28		0.24		0.00		0.06		2.09		334.85		747.92		3.45		0.00		0.00		0.00



Make sure to use the sign (+) for estimates reported  under emissions, and (-) for estimates reported under removals.

Make sure to use the sign (+) for estimates reported  under  missions, and (-) for estimates reported under removals.

The "Net CO2 emissions/removals" column is calculated as follows: Net CO2 emissions/removals = CO2 emissions plus (-CO2 removals).
Note that the results from this column will be automatically carried over to Summary1.As2, where a single number will be placed in either the CO2 emissions or CO2 removals column, as appropriate.
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CO2, тис. т

CH4, N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе "Промышленные процессы"
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CO2, тис. т

CH4, N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе "Энергетика"
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Выбросы парниковых газов в секторе "Сельское хозяйство"
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0
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CO2 emissions

CO2 removals

Net CO2 emissions/ removals

CH4

N2O

NOX

CO

CO2, тис. т

CH4, N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе 
"Изменение землепользования и лесное хозяйство"

35852.2338166667

-74790.2136666667

-38937.9798500001

0.2674784

0.001838914

0.066463606

2.340436

61796.8674766667
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-107751.086666667
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0.58623776
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-48997.8114633337
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0.0116571246
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0.45792

0.0031482
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9.3982

33532.8485799999

-98975.4978666666

-65442.6492866667
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0.0006938404
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0.8830696
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-103973.1187
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-72555.3576

-59694.6512800001

0.75274016
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14122.6195
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-55761.2814000003
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CO2

CH4

N2O

NOX

CO

NMVOC

CH4, CO2, тис. т

N2O, NOx, CO, NMVOC, тыс. т

Выбросы парниковых газов в секторе "Отходы"

311.7889866667

677.7996376536

0.055943

0

0

0

314.4753333333

725.4545678568

4.746825
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320.7453333333

697.2766387356
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3.514086

0

0

0
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				Fuel Combustion (Sectoral Approach)										Fugitive Emissions from Fuels								Total		Combustion and fugitive emissions

				CO2 equivalent (Gg )

				Energy		Industry and construction		Transport		Other sectors		Combustion total		Emissions in coal sector		Emissions in oil sector		Emissions in natural gas sector		Total						Проверка

		1990		295,949.17		213,032.57		41,188.00		127,943.75		678,113.49		55,337.39		82.99		78,634.46		134,054.84		812,168.33		812,168.33		0

		1991		111,976.45		384,982.82		9,163.72		167,409.13		673,532.12		50,543.45		76.02		78,688.01		129,307.48		802,839.60		802,839.60		0

		1992		259,379.72		185,947.11		32,857.01		111,760.70		589,944.54		48,859.76		57.73		78,353.60		127,271.09		717,215.62		717,215.62		0

		1993		236,610.07		147,331.20		28,241.83		104,645.97		516,829.08		40,586.11		43.81		79,708.90		120,338.82		637,167.90		637,167.90		0

		1994		197,045.76		82,031.90		25,892.71		92,401.99		397,372.36		37,131.55		39.59		81,064.16		118,235.29		515,607.65		515,607.65		0

		1995		185,061.88		96,532.11		26,106.14		73,583.08		381,283.22		30,121.16		36.81		82,040.26		112,198.23		493,481.45		493,481.45		0

		1996		166,807.24		94,184.38		25,989.11		66,897.10		353,877.82		28,879.83		34.04		87,248.83		116,162.70		470,040.51		470,040.51		0

		1997		148,874.43		74,992.82		40,953.99		57,381.74		322,202.98		28,392.76		33.68		87,835.84		116,262.28		438,465.25		438,465.25		0

		1998		103,908.10		87,081.13		10,620.91		64,220.71		265,830.85		28,392.76		33.62		83,940.44		112,366.82		378,197.67		378,197.67		0

		1999		107,982.46		85,662.11		4,559.76		60,428.61		258,632.94		28,252.01		31.29		84,144.25		112,427.55		371,060.49		371,060.49		0

		2000		101,126.27		87,889.44		12,824.81		52,654.43		254,494.95		28,333.64		29.44		87,187.00		115,550.09		370,045.04		370,045.04		0

		2001		99,976.96		89,032.06		11,806.86		53,006.83		253,822.72		29,322.41		35.11		107,327.87		136,685.39		390,508.11		390,508.11		0

		2002		96,216.38		88,338.19		13,151.43		56,046.03		253,752.02		28,860.64		38.33		112,356.32		141,255.29		395,007.31		395,007.31		0

		2003		102,661.09		94,499.06		13,674.93		58,017.05		268,852.14		28,043.14		41.96		132,159.26		160,244.36		429,096.49		429,096.49		0
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Выбросы при обращении с природным газом

тис. т CO2-экв

Выбросы в подсекторах сектора "Энергетика" при сжигании топлива и  в следствие утечек
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				CO2 (Gg )

				Solid fuel				Liquid fuel				Gaseous fuel				Total

				Секторальный		Базовый		Секторальный		Базовый		Секторальный		Базовый		Секторальный		Базовый

		1990		214,360.65		320,460.25		182,395.38		149,398.25		287,282.89		236,033.57		685,811.57		705,892.07

		1991		225,631.86		198,119.80		157,611.19		104,666.19		298,849.81		156,529.50		683,492.33		459,315.49

		1992		205,494.14		243,527.38		119,481.06		107,211.67		262,065.40		235,047.42		588,749.56		585,786.47

		1993		192,874.90		202,653.43		93,939.89		71,337.93		230,130.18		174,496.21		518,908.27		448,487.56

		1994		152,995.72		168,957.82		53,430.24		51,838.84		185,592.79		160,637.58		396,508.25		381,434.24

		1995		144,853.25		169,090.88		63,337.23		46,832.88		172,128.03		146,965.83		381,581.62		362,889.60

		1996		121,890.18		156,326.81		54,907.91		54,400.45		174,225.06		161,922.22		352,017.22		372,649.49

		1997		113,894.08		145,607.24		35,569.65		51,602.64		168,497.61		137,269.46		319,319.56		334,479.34

		1998		64,678.11		147,831.07		38,865.78		47,912.62		162,343.08		118,967.41		267,473.88		314,711.11

		1999		65,853.14		126,806.99		34,319.71		41,937.37		164,845.02		135,440.03		266,614.33		304,184.40

		2000		60,143.80		123,908.52		28,488.79		40,888.95		163,212.74		127,667.52		253,296.87		292,464.99

		2001		61,451.97		124,568.11		29,517.89		35,191.44		160,154.81		124,135.12		252,655.38		283,894.66

		2002		61,810.36		123,798.73		30,109.80		46,725.57		159,290.76		124,483.26		252,588.09		295,007.56

		2003		63,082.04		142,011.14		29,788.80		74,054.91		173,298.93		122,837.57		267,629.26		338,903.62
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Секторальный подход

Базовый подход

тыс. т, СО2

Твердое топливо

214360.6528734

320460.251364515

225631.864712886

198119.802059478

205494.141961065

243527.38395517

192874.897371067
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168957.820017542
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Секторальный подход

Базовый подход

тыс. т, СО2

Жидкое топливо

182395.38464588

149398.248429286

157611.186633037

104666.189013017

119481.061371312

107211.665640681

93939.8944700737

71337.9260247686
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Секторальный подход

Базовый подход

тыс. т, СО2

Газообразное топливо

287282.892773855

236033.569104456

298849.807850696

156529.501286534

262065.403803328
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				Таблица 4.1.				Эмиссия парниковых газов у сельськом хозяйстве, Гг/год

				СН4		СН4		N2O		СН4		СН4		N2O		СО		NОх		N2O		СН4		N2O

		Годы										Сжигание растительных остатковна полях

				Кишечна ферментация		Отходы (навоз)		Agricultural waste storage and usage		Выращивание риса		Сжигание растит.остатков		Agicultural residius burning						Agricultural soils		Total		Total

		1990		1738.23		220.25		29.86		19.67		15.07		0.48		395.69		17.23		88.79		1993.22		119.13

		1991		1696.58		214.74		29.18		9.28		11.44		0.35		300.42		12.79		82.48		1932.04		112.01				1932.05		112.02

		1992		1635.9		204.2		28.18		9.8		11.74		0.4		308.07		14.46		81.64		1861.64		110.22				1861.3

		1993		1551.97		189.69		26.7		9.36		13.43		0.43		352.42		15.66		108.59		1764.45		135.72

		1994		1500.45		180.88		25.81		8.96		10.47		0.36		274.8		12.91		73.22		1700.76		99.39

		1995		1370.84		164.8		23.7		8.06		10.19		0.3		267.59		10.85		64.66		1553.89		88.66				1553.91

		1996		1234.94		151.32		21.58		8.39		7.82		0.23		205.24		8.39		68.82		1402.47		90.63				1402.46

		1997		1084.07		131.8		19.04		4.58		10.18		0.27		267.24		9.82		64.07		1230.63		83.38						83.37

		1998		915.01		112.51		16.21		6.45		8.07		0.21		211.96		7.62		55.68		1042.04		72.1				1042.05

		1999		844.26		110.33		15.11		6.69		7.59		0.19		199.23		6.85		50.98		968.87		66.28

		2000		771.14		104.76		13.89		5.1		7.82		0.22		205.29		7.81		46.06		888.82		60.17						60.16

		2001		688.05		89.14		12.35		6.95		11.39		0.27		298.94		9.88		46.21		795.53		58.83				795.52		58.84

		2002		666.86		95.44		12.14		5.76		11.31		0.27		296.97		9.81		47.15		779.37		59.56						59.57

		2003		573.39		80.98		10.49		4.48		6.68		0.22		175.44		7.81		40.37		665.53		51.08

				3.0		2.7		2.8		4.4		2.3		2.2						2.2		3.0		2.3

				Таблица 4.2.		Распределение выбросов метана в сельськом хозяйстве,%

		Годы		Внутр.фермет.		Отход. живот.		Rice cultivation		Сжиг. раст.ост.

		1990		87.2		11.0		1.0		0.8

		1991		87.8		11.1		0.5		0.6

		1992		87.9		11.0		0.5		0.6

		1993		88.0		10.8		0.5		0.8

		1994		88.2		10.6		0.5		0.6

		1995		88.2		10.6		0.5		0.7

		1996		88.1		10.8		0.6		0.6

		1997		88.1		10.7		0.4		0.8

		1998		87.8		10.8		0.6		0.8

		1999		87.1		11.4		0.7		0.8

		2000		86.8		11.8		0.6		0.9

		2001		86.5		11.2		0.9		1.4

		2002		85.6		12.2		0.7		1.5

		2003		86.2		12.2		0.7		1.0

		сред.		87.4		11.2		0.6		0.8

				Таблица 4.5.		Распределение выбросов закиси азота в сельськом хозяйстве,%

		Годы		Систем.хранен.		Сжиг. раст.ост.		С/хоз почв

		1990		25.1		0.4		74.5				1990

		1991		26.1		0.3		73.6				1991

		1992		25.6		0.4		74.1				1992

		1993		19.7		0.3		80.0				1993

		1994		26.0		0.4		73.7				1994

		1995		26.7		0.3		72.9				1995

		1996		23.8		0.3		75.9				1996

		1997		22.8		0.3		76.8				1997

		1998		22.5		0.3		77.2				1998

		1999		22.8		0.3		76.9				1999

		2000		23.1		0.4		76.5				2000

		2001		21.0		0.5		78.5				2001

		2002		20.4		0.5		79.2				2002

		2003		20.5		0.4		79.0				2003

		сред.		23.3		0.4		76.4

				Таблица 4.3.		Эмиссии метана от внутренней ферментации различных животных,Гг/год

		Годы		Молочный		Мясной		Овцы		Свиньи		Лошади		Козы		Всего

		1990		690.74		933.36		68.36		29.92		13.56		2.29		1738.23

		1991		678.63		909.73		63.17		29.14		13.29		2.61		1696.58

		1992		669.27		866.04		58.07		26.76		12.91		2.85		1635.9

		1993		652.63		806.38		52.77		24.26		12.73		3.2		1551.97

		1994		654.29		757.66		48.94		22.95		12.83		3.72		1500.45

		1995		633.28		661.14		38.34		20.92		13.26		3.91		1370.84

		1996		610.04		561.46		25.67		19.72		13.61		4.45		1234.94

		1997		564.72		467.11		17.55		16.85		13.56		4.27		1084.07

		1998		507.45		363.65		12.32		14.22		13.26		4.11		915.01

		1999		473.1		329.32		9.59		15.13		12.98		4.14		844.26

		2000		439.91		290.95		8.48		15.11		12.57		4.13		771.14

		2001		401.62		250.06		7.7		11.48		12.62		4.56		688.05

		2002		381.96		246		7.6		13.81		12.32		5.17		666.86

		2003		346.96		192		7.15		10.98		11.47		4.83		573.39

				Таблица 4.4.		Эмиссии метана от внутренней ферментации различных животных по отношению к сумарним ,%

		Годы		Молочный		Мясной		Овцы		Свиньи		Лошади		Козы		Круп.рог.скот

		1990		39.7		53.7		3.9		1.7		0.8		0.1		93.4

		1991		40.0		53.6		3.7		1.7		0.8		0.2		93.6

		1992		40.9		52.9		3.5		1.6		0.8		0.2		93.9

		1993		42.1		52.0		3.4		1.6		0.8		0.2		94.0

		1994		43.6		50.5		3.3		1.5		0.9		0.2		94.1

		1995		46.2		48.2		2.8		1.5		1.0		0.3		94.4

		1996		49.4		45.5		2.1		1.6		1.1		0.4		94.9

		1997		52.1		43.1		1.6		1.6		1.3		0.4		95.2

		1998		55.5		39.7		1.3		1.6		1.4		0.4		95.2

		1999		56.0		39.0		1.1		1.8		1.5		0.5		95.0

		2000		57.0		37.7		1.1		2.0		1.6		0.5		94.8

		2001		58.4		36.3		1.1		1.7		1.8		0.7		94.7

		2002		57.3		36.9		1.1		2.1		1.8		0.8		94.2

		2003		60.5		33.5		1.2		1.9		2.0		0.8		94.0

		сред.		49.9		44.5		2.2		1.7		1.3		0.4		94.4
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		Выбросы и поглощения парниковых газов сектора землепользования и леса

						1990						1991						1992

				СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2

		Всего		35852.23		-74790.21		-38937.98		-10391.04		-21052.75		-31443.79		-10889.21		-43632.66		-54521.87

		Лес		15624.81		-64413.75		-48788.94		14759.61		-64575.39		-49815.78		13881.36		-64542.02		-50660.66

		Земли		20166.13		-10376.47		9789.66		-25187.39		43522.64		18335.25		-24879.63		20909.36		-3970.27

						1993						1994						1995

				СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2

		Всего		-11456.61		-35651.5		-47108.1		20147.15		-69144.96		-48997.81		-16994.78		-31941.27		-48936.04

		Лес		13658.02		-72752.42		-59094.41		12805.71		-72923.57		-60117.85		12643.07		-72968.81		-60325.74

		Земли		-25248.97		37100.93		11851.96		6952.87		3778.6		10731.47		-29743.27		41027.54		11284.28

						1996						1997						1998

				СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2

		Всего		-4462.48		-57162.59		-61625.07		14124.63		-79567.28		-65442.65		12367.8		-76005.23		-63637.45

		Лес		11803.13		-73083.05		-61279.92		13099.08		-73169.54		-60070.46		12787.78		-73328.84		-60541.07

		Земли		-16511.8		15920.46		-591.34		1002.42		-6397.74		-5395.32		-483.59		-2676.41		-3160

						1999						2000						2001

				СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2

		Всего		11398.05		-74682.31		-63284.27		12150.9		-73645.41		-61494.51		12860.71		-72555.36		-59694.65

		Лес		12954.84		-73394.02		-60439.18		-2975.71		-73456		-59101.3		15080.53		-73576.84		-58496.3

		Земли		-1687.42		-1288.3		-2975.71		-2235.1		-189.41		-2424.51		-2392.33		1021.48		-1370.85

						2002						2003

				СО2 емиссия		СО2 сток		Сеть СО2		СО2 емиссия		СО2 сток		Сеть СО2

		Всего		14122.62		-71431.12		-57308.5		14326.94		-70088.22		-55761.28

		Лес		16087.28		-73736.89		-57649.61		17081.54		-73906.31		-56824.76

		Земли		-2069.26		2305.77		236.51		-2809.22		3818.08		1008.86

		Выбросы и поглощения парниковых газов сектора землепользования и леса

		год		всего эмиссии		емиссия леса		емиссия земли		всего сток		сток леса		сток земли		всего		сеть леса		сеть земли		Пл.леса

		1990		35852.23		15624.81		20166.13		-74790.21		-64413.75		-10376.47		-38937.98		-48788.94		9789.66		9297.1

		1991		-10391.04		14759.61		-25187.39		-21052.75		-64575.39		43522.64		-31443.79		-49815.78		18335.25		9317.2

		1992		-10889.21		13881.36		-24879.63		-43632.66		-64542.02		20909.36		-54521.87		-50660.66		-3970.27		9313.1

		1993		-11456.61		13658.02		-25248.97		-35651.5		-72752.42		37100.93		-47108.1		-59094.41		11851.96		10331

		1994		20147.15		12805.71		6952.87		-69144.96		-72923.57		3778.6		-48997.81		-60117.85		10731.47		10352.2

		1995		-16994.78		12643.07		-29743.27		-31941.27		-72968.81		41027.54		-48936.04		-60325.74		11284.28		10357.8

		1996		-4462.48		11803.13		-16511.8		-57162.59		-73083.05		15920.46		-61625.07		-61279.92		-591.34		10377

		1997		14124.63		13099.08		1002.42		-79567.28		-73169.54		-6397.74		-65442.65		-60070.46		-5395.32		10380.2

		1998		12367.8		12787.78		-483.59		-76005.23		-73328.84		-2676.41		-63637.45		-60541.07		-3160		10397.6

		1999		11398.05		12954.84		-1687.42		-74682.31		-73394.02		-1288.3		-63284.27		-60439.18		-2975.71		10403.3

		2000		12150.9		14354.71		-2235.1		-73645.41		-73456		-189.41		-61494.51		-59101.3		-2424.51		10413.6

		2001		12860.71		15080.53		-2392.33		-72555.36		-73576.84		1021.48		-59694.65		-58496.3		-1370.85		10426.2

		2002		14122.62		16087.28		-2069.26		-71431.12		-73736.89		2305.77		-57308.5		-57649.61		236.51		10438.9

		2003		14326.94		17081.54		-2809.22		-70088.22		-73906.31		3818.08		-55761.28		-56824.76		1008.86		10457.5

																										сеть земли		Пл.леса

																				1990				-48788.94		9789.66		9297.1

																				1991				-49815.78		18335.25		9317.2

																				1992		-54521.87		-50660.66		-3970.27		9313.1

																				1993		-47108.1		-59094.41		11851.96		10331

																				1994		-48997.81		-60117.85		10731.47		10352.2

																				1995		-48936.04		-60325.74		11284.28		10357.8

																				1996		-61625.07		-61279.92		-591.34		10377

																				1997		-65442.65		-60070.46		-5395.32		10380.2

																				1998		-63637.45		-60541.07		-3160		10397.6

																				1999		-63284.27		-60439.18		-2975.71		10403.3

																				2000		-61494.51		-59101.3		-2424.51		10413.6

																				2001		-59694.65		-58496.3		-1370.85		10426.2

																				2002		-57308.5		-57649.61		236.51		10438.9

																				2003		-55761.28		-56824.76		1008.86		10457.5

		Сектор 5 Изменение землепользования и лесное хозяйство

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Total (removals/emis)		-38937.98		-31443.79		-54521.87		-47108.1		-48997.81		-48936.04		-61625.07		-65442.65		-63637.45		-63284.27		-61494.51		-59694.65		-57308.5		-55761.28

		Forest (removals/emis)		-48788.94		-49815.78		-50660.66		-59094.41		-60117.85		-60325.74		-61279.92		-60070.46		-60541.07		-60439.18		-59101.3		-58496.3		-57649.61		-56824.76

		Land (removals/emis)		9789.66		18335.25		-3970.27		11851.96		10731.47		11284.28		-591.34		-5395.32		-3160		-2975.71		-2424.51		-1370.85		236.51		1008.86
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Табл

		

		Годы		CO2		CH4		N2O		Total

		1990		65816.87		103.32		5204.90		71125.09

		1991		56526.26		86.14		5366.10		61978.5

		1992		55302.23		70.43		3066.83		58439.49

		1993		42573.87		50.60		1562.40		44186.87

		1994		33270.58		37.64		1563.33		34871.55

		1995		29128.68		25.19		1449.56		30603.42

		1996		27500.58		17.50		1562.40		29080.48

		1997		30820.49		21.72		2612.99		33455.19

		1998		36125.86		22.06		2648.33		38796.25

		1999		38229.28		205.48		2037.63		40472.39

		2000		40356.33		226.02		2294.31		42876.66

		2001		40451.59		236.99		4551.73		45240.31

		2002		40218.23		228.38		4007.06		44453.67

		2003		45523.47		263.07		4616.52		50403.05
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		CO2		65816.87		56526.26		55302.23		42573.87		33270.58		29128.68		27500.58		30820.49		36125.86		38229.28		40356.33		40451.59		40218.23		45523.47

		CH4		103.32		86.14		70.43		50.6		37.64		25.19		17.5		21.72		22.06		205.48		226.02		236.99		228.38		263.07

		N2O		5204.90		5366.1		3066.83		1562.4		1563.33		1449.56		1562.4		2612.99		2648.33		2037.63		2294.31		4551.73		4007.06		4616.52

		Total		71125.09		61978.5		58439.49		44186.87		34871.55		30603.42		29080.48		33455.19		38796.25		40472.39		42876.66		45240.31		44453.67		50403.05
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		Рис. 6.1 Общие выбросы метана (Гг)								Рис. 6.2 - Аномалия (% отклонений от среднего										Рис. 6.3 - Аномалия (% от среднего значения за период														Рис. 6.4 - Распределение выбросов метана (Гг)																Рис. 6.5 - Распределение выбросов закиси азота (Гг)														Рис. 6.1 Динамика выбросов ПГ по сектору "Отходы" в 1990-2003 гг.																		Распределение выбросов ПГ (%) от отходов по категориям источников в 1990 и 2003 гг.

		от ТБО в 1990-2003 гг.								значения за период) выбросов метана от твердых отходов										1990-2003 гг.) выбросов метана от систем очистки бытовых сточных вод														от систем очистки промышленных сточных вод																от сточных вод жизнидеятельности человека																																1990		83.5		1.9		9.1		4.2		1.3

		Годы		СН4, Гг						Годы		%								Годы		%		тыс.тонн										Годы		Гг														Годы		Гг												Годы		CH4		CO2		N2O												2003		89.3		2.1		6.1		2.1		0.4

		1990		677.8						1990		1.9										47.5		1990		34.01								1990		10.49														1990		5.02												1990		722.3		311.79		5.08

		1991		683.64						1991		2.8										40.5		1991		32.41								1991		9.41														1991		4.69												1991		725.45		314.48		4.75

		1992		697.28						1992		4.8										23.6		1992		28.51								1992		8.39														1992		4.34												1992		734.17		320.75		4.4

		1993		689.49						1993		3.7										27.3		1993		29.36								1993		7.65														1993		4.17												1993		726.49		317.16		4.23

		1994		689.49						1994		3.7										20.2		1994		27.73								1994		6.07														1994		4.02												1994		723.29		317.16		4.08

		1995		689.49						1995		3.7										27.3		1995		24.79								1995		5.22														1995		3.63												1995		719.5		317.16		3.69

		1996		677.8						1996		1.9										-0.7		1996		22.92								1996		3.99														1996		3.57												1996		704.71		311.79		3.63

		1997		671.96						1997		1										-14.8		1997		19.64								1997		4.24														1997		3.49												1997		695.83		309.1		3.55

		1998		668.06						1998		0.4										-21.7		1998		18.05								1998		3.94														1998		3.45												1998		690.05		307.31		3.5

		1999		508.79						1999		-23.5										-27.4		1999		16.76								1999		3.39														1999		3.33												1999		528.94		234.05		3.37

		2000		575.78						2000		-13.4										-34.1		2000		15.17								2000		3.43														2000		3.57												2000		594.38		264.86		3.62
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		2003		727.92						2003		9.4										-26.7		2003		16.9								2003		3.1														2003		3.39												2003		747.92		334.85		3.45

		Максим.		728.16						Максим.		9.5								Максим.		47.5												Максим.		10.49														Максим.		5.02
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																														Рис. 6.1. Выбросы парниковых газов от отходов по сектору "Отходы" за период 1990-2003 гг.
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				Рис. 6.2. Выбросы парниковых газов от отходов

				по сектору "Отходы" за период 1990-2003 гг.
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		Таблица 6.1 Выбросы парниковых газов от отходов, Гг

								Источники выбросов

								Сточные воды						Сжигание отходов						Всего

		Годы		Твердые		Промыш-		Бытовые,		Сумма		Жизнедея-

				бытовые,		ленные,		CH4		CH4		тельности		CO2		N2O		CH4		CO2		N2O

				CH4		CH4				С+D		человека,N2O

		1990		677.8		10.49		34.01		44.50		5.02		311.79		0.06		722.3		311.79		5.08

		1991		683.64		9.41		32.41		41.82		4.69		314.48		0.06		725.45		314.48		4.75

		1992		697.28		8.39		28.51		36.90		4.34		320.75		0.06		734.17		320.75		4.4

		1993		689.49		7.65		29.36		37.01		4.17		317.16		0.06		726.49		317.16		4.23

		1994		689.49		6.07		27.73		33.80		4.02		317.16		0.06		723.29		317.16		4.08

		1995		689.49		5.22		24.79		30.01		3.63		317.16		0.06		719.5		317.16		3.69

		1996		677.8		3.99		22.92		26.91		3.57		311.79		0.06		704.71		311.79		3.63

		1997		671.96		4.24		19.64		23.88		3.49		309.1		0.06		695.83		309.1		3.55

		1998		668.06		3.94		18.05		21.99		3.45		307.31		0.06		690.05		307.31		3.5

		1999		508.79		3.39		16.76		20.15		3.33		234.05		0.04		528.94		234.05		3.37

		2000		575.78		3.43		15.17		18.60		3.57		264.86		0.05		594.38		264.86		3.62

		2001		728.16		3.49		15.62		19.11		3.38		326.16		0.06		728.16		326.16		3.44

		2002		626.23		3.4		16.42		19.82		3.46		288.06		0.05		646.05		288.06		3.51

		2003		727.92		3.1		16.9		20.00		3.39		334.85		0.06		747.92		334.85		3.45
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		Таблица 6.1 Выбросы парниковых газов от отходов, Гг

								Источники выбросов

								Сточные воды						Сжигание отходов						Всего

		Годы		Твердые		Промыш-		Бытовые,		Сумма		Жизнедея-

				бытовые,		ленные,		CH4		CH4		тельности		CO2		N2O		CH4		CO2		N2O

				CH4		CH4				С+D		человека,N2O

		1990		677.8		10.49		34.01		44.50		5.02		311.79		0.06		722.3		311.79		5.08

		1991		683.64		9.41		32.41		41.82		4.69		314.48		0.06		725.45		314.48		4.75

		1992		697.28		8.39		28.51		36.90		4.34		320.75		0.06		734.17		320.75		4.4

		1993		689.49		7.65		29.36		37.01		4.17		317.16		0.06		726.49		317.16		4.23

		1994		689.49		6.07		27.73		33.80		4.02		317.16		0.06		723.29		317.16		4.08

		1995		689.49		5.22		24.79		30.01		3.63		317.16		0.06		719.5		317.16		3.69

		1996		677.8		3.99		22.92		26.91		3.57		311.79		0.06		704.71		311.79		3.63

		1997		671.96		4.24		19.64		23.88		3.49		309.1		0.06		695.83		309.1		3.55

		1998		668.06		3.94		18.05		21.99		3.45		307.31		0.06		690.05		307.31		3.5

		1999		508.79		3.39		16.76		20.15		3.33		234.05		0.04		528.94		234.05		3.37

		2000		575.78		3.43		15.17		18.60		3.57		264.86		0.05		594.38		264.86		3.62

		2001		728.16		3.49		15.62		19.11		3.38		326.16		0.06		728.16		326.16		3.44

		2002		626.23		3.4		16.42		19.82		3.46		288.06		0.05		646.05		288.06		3.51

		2003		727.92		3.1		16.9		20.00		3.39		334.85		0.06		747.92		334.85		3.45
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		от ТБО в 1990-2003 гг.								значения за период) выбросов метана от твердых отходов										1990-2003 гг.) выбросов метана от систем очистки бытовых сточных вод														от систем очистки промышленных сточных вод																от сточных вод жизнидеятельности человека																																1990		83.5		1.9		9.1		4.2		1.3

		Годы		СН4, Гг						Годы		%								Годы		%		тыс.тонн										Годы		Гг														Годы		Гг												Годы		CH4		CO2		N2O												2003		89.3		2.1		6.1		2.1		0.4
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		1993		689.49						1993		3.7										27.3		1993		310.1								1993		7.65														1993		4.17												1993		726.49		317.16		4.23

		1994		689.49						1994		3.7										20.2		1994		310.1								1994		6.07														1994		4.02												1994		723.29		317.16		4.08

		1995		689.49						1995		3.7										27.3		1995		310.1								1995		5.22														1995		3.63												1995		719.5		317.16		3.69

		1996		677.8						1996		1.9										-0.7		1996		304.85								1996		3.99														1996		3.57												1996		704.71		311.79		3.63

		1997		671.96						1997		1										-14.8		1997		302.22								1997		4.24														1997		3.49												1997		695.83		309.1		3.55

		1998		668.06						1998		0.4										-21.7		1998		300.47								1998		3.94														1998		3.45												1998		690.05		307.31		3.5

		1999		508.79						1999		-23.5										-27.4		1999		297.81								1999		3.39														1999		3.33												1999		528.94		234.05		3.37

		2000		575.78						2000		-13.4										-34.1		2000		291.71								2000		3.43														2000		3.57												2000		594.38		264.86		3.62
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		2003		727.92						2003		9.4										-26.7		2003		282.95								2003		3.1														2003		3.39												2003		747.92		334.85		3.45
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				Рис. 6.2. Выбросы парниковых газов от отходов

				по сектору "Отходы" за период 1990-2003 гг.
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		Таблица 6.1 Выбросы парниковых газов от отходов, Гг

								Источники выбросов

								Сточные воды						Сжигание отходов						Всего

		Годы		Твердые		Промыш-		Бытовые,		Сумма		Жизнедея-

				бытовые,		ленные,		CH4		CH4		тельности		CO2		N2O		CH4		CO2		N2O

				CH4		CH4				С+D		человека,N2O

		1990		677.8		10.49		304.85		315.34		5.02		311.79		0.06		993.14		311.79		5.08		993.14

		1991		683.64		9.41		307.48		316.89		4.69		314.48		0.06		1000.53		314.48		4.75		1000.53

		1992		697.28		8.39		313.61		322.00		4.34		320.75		0.06		1019.28		320.75		4.4		1019.28

		1993		689.49		7.65		310.1		317.75		4.17		317.16		0.06		1007.24		317.16		4.23		1007.24

		1994		689.49		6.07		310.1		316.17		4.02		317.16		0.06		1005.66		317.16		4.08		1005.66

		1995		689.49		5.22		310.1		315.32		3.63		317.16		0.06		1004.81		317.16		3.69		1004.81

		1996		677.8		3.99		304.85		308.84		3.57		311.79		0.06		986.64		311.79		3.63		986.64

		1997		671.96		4.24		302.22		306.46		3.49		309.1		0.06		978.42		309.1		3.55		978.42

		1998		668.06		3.94		300.47		304.41		3.45		307.31		0.06		972.47		307.31		3.5		972.47

		1999		508.79		3.39		297.81		301.20		3.33		234.05		0.04		809.99		234.05		3.37		809.99

		2000		575.78		3.43		291.71		295.14		3.57		264.86		0.05		870.92		264.86		3.62		870.92

		2001		709.05		3.49		288.2		291.69		3.38		326.16		0.06		1000.74		326.16		3.44		1000.74

		2002		626.23		3.4		285.58		288.98		3.46		288.06		0.05		915.21		288.06		3.51		915.21

		2003		727.92		3.1		282.95		286.05		3.39		334.85		0.06		1013.97		334.85		3.45		1013.97
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				Рис. 6.2. Выбросы парниковых газов от отходов

				по сектору "Отходы" за период 1990-2003 гг.
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		Таблица 6.1 Выбросы парниковых газов от отходов, Гг

								Источники выбросов

								Сточные воды						Сжигание отходов						Всего

		Годы		Твердые		Промыш-		Бытовые,		Сумма		Жизнедея-

				бытовые,		ленные,		CH4		CH4		тельности		CO2		N2O		CH4		CO2		N2O

				CH4		CH4				С+D		человека,N2O

		1990		677.8		10.49		304.85		315.34		5.02		311.79		0.06		993.14		311.79		5.08

		1991		683.64		9.41		307.48		316.89		4.69		314.48		0.06		1000.53		314.48		4.75

		1992		697.28		8.39		313.61		322.00		4.34		320.75		0.06		1019.28		320.75		4.4

		1993		689.49		7.65		310.1		317.75		4.17		317.16		0.06		1007.24		317.16		4.23

		1994		689.49		6.07		310.1		316.17		4.02		317.16		0.06		1005.66		317.16		4.08

		1995		689.49		5.22		310.1		315.32		3.63		317.16		0.06		1004.81		317.16		3.69

		1996		677.8		3.99		304.85		308.84		3.57		311.79		0.06		986.64		311.79		3.63

		1997		671.96		4.24		302.22		306.46		3.49		309.1		0.06		978.42		309.1		3.55

		1998		668.06		3.94		300.47		304.41		3.45		307.31		0.06		972.47		307.31		3.5

		1999		508.79		3.39		297.81		301.20		3.33		234.05		0.04		809.99		234.05		3.37

		2000		575.78		3.43		291.71		295.14		3.57		264.86		0.05		870.92		264.86		3.62

		2001		728.16		3.49		288.2		291.69		3.38		326.16		0.06		1019.85		326.16		3.44

		2002		626.23		3.4		285.58		288.98		3.46		288.06		0.05		915.21		288.06		3.51

		2003		727.92		3.1		282.95		286.05		3.39		334.85		0.06		1013.97		334.85		3.45
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