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Introduction

Latvia takes part in the global climate change mitigation process and has acceded together with many other countries, to the United Nations Framework Convention on Climate Change (Convention) adopted by the UN Conference on Environment and Development held in Rio de Janeiro in 1992.  The Convention gained its affect on 21st of March 1994 [1].

The Parliament of the Republic of Latvia ratified the Convention on 23rd of February 1995 and Latvia has officially been a member of the Convention starting 23rd of March 1995. Consequently it has taken upon itself to fulfill a number of international obligations.

On the 30th of May 2002 the Parliament also ratified the Kyoto Protocol.  According to Kyoto Protocol, Latvia individually or in a joint action with another country, should reach the level when aggregate anthropogenic CO2, CH4, N2O, HFC, PFC and SF6 emissions by the years 2008 – 2012 are 8% below emission level of 1990.

According to decision 3/CP.5, which was adopted in the COP 5 session in November 1999, member states are required to submit a yearly report on national emissions inventory (further NIR).  To make the presented information more comprehensible, the report must include detailed information about all years, beginning the base year. 

This year NIR will be submitted in accordance with the 1999 COP approved structure, but future reports will be altered in line with the new structure, which was approved in the Marrakesh 7th conference in 2001. 

Latvian NIR contains information about the time interval from 1990 to 2001. The year 1990 has been accepted as a base year. 
The NIR contains the following information:

1. a summary of Latvia’s GHG emissions from 1990 to 2001; 

2. a summary of overall situation in each sector;

3. methods and emission factors, as well as all actual and assumed data in every sector;

4. recalculated emission and quality analysis using the IPCC Guidelines;

5. about international aviation and navigation;

6. uncertainties in the GHG inventory;

7. future plans for the improvement of the GHG inventory;

8. main conclusions about the inventory.

The latest recalculations in CRF were done in 2003 March for the time period from year 1990 to 2000. 

They were done because of:

· change in methodology of GHG emission calculations in several sectors;

· emission factors changing in several sectors;

· change in actual data;

· the in-country audit during which several inaccuracies were found and some suggestions were made for future calculations.

This NIR was created on the basis of the recalculated data. 

Latvia’s NIR is prepared by the Latvian Environment Agency, which is the governmental institution subordinated to the Ministry of Environment of the Republic of Latvia.  Latvian Environment Agency implements the state policy in environment protection in the area of information distribution. Its task is to create and maintain Latvia’s environmental data system, which includes a database about water use and pollution, water decontamination systems, air pollution, hazardous waste and waste disposal sites, protected plants and animals, protected nature territories and objects, as well as radiation monitoring.

The experts at the Latvian Environment Agency have created this report in cooperation with several institutions and using other expert publications and advice. They are: 

· Central Statistical bureau of Latvia;

· Ministry of Environment of the Republic of Latvia;

· Ministry of Agriculture, Republic of Latvia;

· Ministry of Transport;

· Latvian Development Agency;

· State Forest Service;

· Private organizations and companies;

· Other experts from different fields.

To better understand the GHG emissions in the time period from 1990 to 2000, here is an overview of Latvia’s economic situation.  

Latvia was a relatively rich republic in the former Soviet Union centralized economic system. The capable workforce and well-developed infrastructure ensured a better economic effectiveness for Latvia. The standards of life in Latvia were better than most other USSR republics both in urban and rural areas. Nevertheless the residents of Latvia still suffered the periodic procurement difficulties and other problems created by the centrally planned economy. Difference in the quality of life compared to the Western Europe was enormous. 

Industrial companies built in Latvia and marketed towards the Soviet central market required a large workforce, which was recruited in other republics of the former USSR. This contributed to extensive migration of residents of different regions to Latvia. The resulting large number of non-citizen residents is considered the most important problem in Latvia’s domestic policy.

Since Latvia regained its independence in 1991 there have been cardinal changes in the national economy during its transition to the new market system. This process affected all branches of national economy, resulting in a decrease of GHG emissions. From 1990 to 1995 Gross Domestic Product (GDP) decreased twofold, while use of electricity decreased 1.8 times [5].

There was a significant improvement in Latvia’s national economy in the years 1996 and 1997, resulting in an increase in GDP of 3.3 and 8.6%. It can be noted that in 1997 there was an improvement in all spheres of national economy, but especially in manufacturing. 


Just like in many other countries during the second half of 1998 and beginning of 1999 the economic crisis in Russia resulted in a worsening in Latvia’s national economy. There was a decrease in export of goods; several banks were put out of business; planned budget was not fulfilled; unemployment increased.

From 1996 to 2001 GDP increased by 35.4%, or on average 5.2% yearly. The last two years Latvian economy has grown at a rate that was one of the fastest in Europe. In 2000 GDP increased by 6.8% and in 2001 it increased by 7.7%. There is a growth in activity in all sectors [5].

The situation in agriculture is gradually becoming stable. The low productivity of workers and external competition are the main obstacles in this sector.

The reforms made in the last decade of the millennium have strengthened the private sector, the macroeconomic conditions have improved, and the business environment has matured. 

1. Summary of Latvia’s Greenhouse Gas Emissions In the time period from 1990 to 2001


Latvia’s SEG emission inventory includes information about direct GHG (CO2, CH4, N2O, HFCs, PFCs, SF6) and indirect (NOx, CO, NMVOC) emissions, as well as SO2 emissions.


Latest recalculation for the period from 1990 to 2001 was finished (CRF) in March 2003. Sectored emissions for this time period shown as CO2 equivalents are included in the table 1.1. Total emission decrease or increase for every year compared to 1990 is shown in tables 1.2 and 1.3.

According to the tables the emissions calculated as CO2 equivalents decrease every year compared to 1990. The total GHG emissions in 2001 in comparison to 1990 have decreased by 61%. Emissions decrease in 1990-1995 was related to the restructuring of the economy, which caused rapid decrease in the production volume. After 1995 slower emissions decrease was observed – in 2001 if compared to 1995 emissions have decreased by 16%. This decrease is mainly related to CO2 emissions decrease (by 24%) but the amount of CH4 and an N2O emission has increased (6% and 9% respectively), see figure 1.1.
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Figure 1.1. Changes in greenhouse gas emissions in 2001 relative to 1995[3]

GHG emissions if represented by sectors demonstrate that from 1995 until 2001 emissions generated by the energy industry and agriculture have significantly decreased (by 35% and 12% respectively). Emissions generated by the transport sector have increased by 17%, however, without reaching the 1990 emissions level. Emissions from industrial processes have significantly increased but in comparison with 1990 a decrease in the emissions amount by 65% can be observed. There has also been an increase in the emissions from the waste management (by 48%) and solvent use (by 39%).Consequently there have been changes in the sectoral division of GHG emissions (Figure 1.2). The proportion of GHG emissions from the energy industry has decreased from 78% in 1995 to 71% in 2001 but the proportion of the transport sector has increased from 17% in 1995 to 23% in 2000.

Industrial and agricultural sectors have retained their positions.
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Figure 1.2. Sectoral proportion of greenhouse gas emissions in 1995 and 2001[3]

Transport, especially road transport, plays a very significant role in CO2 emissions. In the time period from 1995 to 2000 the number of registered vehicles has increased by 12% every year in average, unfortunately this number does not describe the actual number of vehicles, because there is almost no motivation to register the non-operation of vehicles. Consequently we can observe a tendency for the emissions to decrease while the registered vehicle number increases. Total energy consumption increase is smaller than the increase in number of registered vehicles, since the newer vehicles are significantly more efficient, although most of them are not new [expert’s judgement]. In 2001 emissions of CO2 from the transport sector have decreased by 27% compared to 1990, but increased by 29% compared to 2000.

Latvian forest and agricultural land areas, where carbon dioxide is absorbed in the photosynthesis process, absorb approximately 80% of the amount of anthropogenic CO2 emissions in Latvia (Figure 1.3.).
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Figure 1.3. Greenhouse gas emissions and carbon dioxide absorption in plant photosynthesis process [3]
 CO2 removals from land use and forestry have decreased in the period from 1990 to 2000, but increased again in 2001. The reason for the decrease of CO2 removals was increased of harvesting while the forestland has grown. In 1999 and 2000 harvesting has doubled compared to the years 1990 to 1995. If CO2 absorption is taken into account, greenhouse gas emissions in Latvia in 2001 amount to only 2338 Gg CO2 equivalents.


Emissions have increased by approximately 56% in the waste sector as well, which can be explained by the fact that in 2001 there was an increase in solid household waste amounts. Furthermore the year 2001 data was taken from 3-SA database, which is maintained by Latvian Environment Agency, while in the previous years data calculated by experts was used. 

Compared to 2000 there is also an apparent increase in incinerated waste, which includes hazardous, household, and medical waste. Emissions of methane from wastewater purification in 2001 have also increased by a slight amount.


Emissions in the Industry sector are tied with the economic situation of the country as well as availability of statistic data. The largest decrease in emissions can be observed from 1993 to 1995, when the Latvian industry was going through a crisis. It is especially evident in steel production, which is the main source of CO2 emissions in the Industry sector in Latvia. 


It has to be noted that in the beginning of 1990’s during the countrywide change in government system statistics were not well kept. Therefore the statistic data about this time period is vague or nonexistent.


In the sector of Solvent and Other Product Use main attention is paid to the calculation of NMVOS emissions from the use of paints and lacquers, degreasing and dry cleaning, as well as printing, glues, and household solvents. There is a decrease in emissions from 1992 to 1996. The reason of this decrease is the lack of available data for this time period.


CO2 emissions in the Solvent and Other Chemical Use were calculated using the CORINAIR methodology.

Table 1.1.

Aggregated emissions of GHG by sectors (1990 to 2001)
	 
	Base year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	 
	 CO2 equivalent (Gg)

	1.  Energy 
	22 235.91
	22 235.91
	17 939.87
	14 039.57
	12 661.71
	11 941.94
	10 562.51
	9 737.77
	9 164.64
	8 696.68
	7 665.47
	6 964.03
	8 032.40

	2.  Industrial Processes
	713.97
	713.97
	624.02
	261.60
	155.57
	253.60
	145.33
	278.36
	290.57
	362.62
	299.58
	313.16
	251.20

	3.  Solvent and Other Product Use
	105.71
	105.71
	90.04
	53.21
	44.09
	61.97
	63.86
	69.60
	85.58
	89.89
	95.50
	85.83
	88.89

	4.  Agriculture 
	5 046.52
	5 046.52
	4 908.55
	3 838.80
	2 489.82
	2 067.98
	1 848.89
	1 794.15
	1 758.01
	1 648.98
	1 461.01
	1 494.54
	1 631.72

	5.  Land-Use Change and Forestry 
	-18 884.62
	-18 884.62
	-17 728.88
	-18 413.24
	-17 505.99
	-15 500.31
	-14 421.68
	-14 639.06
	-10 998.64
	-9 159.02
	-8 023.56
	-8 108.89
	-9 149.37

	6.  Waste 
	941.16
	941.16
	943.26
	941.32
	839.44
	835.32
	938.12
	914.91
	874.85
	883.10
	871.05
	885.69
	1 385.47

	7.  Other
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE


                                                                                                                                                                                                                                   Table 1.2.

CO2 eqv. % decrease compared to 1990

	 
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Total CO2 excluding forestland
	-15.55
	-34.02
	-44.21
	-47.57
	-53.01
	-55.64
	-57.65
	-59.27
	-63.66
	-66.14
	-60.50

	CO2 emissions
	-19.36
	-38.25
	-44.90
	-47.45
	-54.41
	-57.66
	-59.87
	-61.50
	-66.20
	-69.03
	-65.18

	CH4 equivalent emissions
	-2.61
	-14.36
	-36.52
	-40.26
	-36.30
	-37.54
	-40.54
	-42.31
	-46.17
	-49.38
	-32.59

	N2O equivalent emissions
	-3.12
	-27.01
	-48.67
	-57.79
	-63.66
	-63.33
	-62.58
	-63.99
	-66.65
	-65.47
	-60.49

	Table 1.3.

CO2 eqv. % decrease compared to the previous year

	 
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Total CO2 excluding forestland
	-15.55
	-21.88
	-15.43
	-6.04
	-10.37
	-5.60
	-4.52
	-3.84
	-10.77
	-6.81
	16.64

	CO2 emissions
	-19.36
	-23.42
	-10.78
	-4.62
	-13.24
	-7.14
	-5.21
	-4.06
	-12.22
	-8.38
	12.43

	CH4 equivalent emissions
	-2.61
	-12.07
	-25.88
	-5.89
	6.64
	-1.95
	-4.80
	-2.98
	-6.68
	-5.97
	33.18

	N2O equivalent emissions
	-3.12
	-24.65
	-29.68
	-17.77
	-13.91
	0.91
	2.04
	-3.78
	-7.38
	3.54
	14.44


2. Information about GHG emissions by sectors

2.1. Energy sector
2.1.1. Overall description

Latvia uses both imported and local energy resources to provide government organisations, commercial enterprises, and residential objects with fuel, heat and electricity. Imported fuels are natural gas, liquid gas, oil and oil products, and coal. Locally available fuels are wood and peat. Local hydroelectric and thermoelectric plants produce part of the electric energy, while part is imported. In smaller boiler houses sometimes both local fuel and coal is used. 

Oil products represent 35 to 41 percent of Latvian energy resources (including residue fuel oil (RFO) of approximately 15%). The main RFO users are heat-providing establishments. 

Due to constant increases in the price of RFO natural gas use is increasing in the Latvian energy resource market (by 34% in the year 2000). The main natural gas users are also heat-providing establishments (60% in the year 2000).

The use of coal keeps decreasing by approximately 20% per year. Meanwhile, there are no plans to increase peat usage and it is likely to stay at the current level.

Use of wood as a fuel is being increased and we can expect growth both in quantity and quality of the burned wood. Main users of wood as fuel are the private households (approximately 60%) and heat-providing establishments (approximately 25%) [2].

The decrease in the demand for energy in 2000 can be explained with the decrease in the demand for fuel compared with 1999. There is a noticeable increase of fuel use in all sectors in 2001.

2.1.2. Methods, emissions factors, activity data and assumptions

Methodology

Both IPCC Tier 1 Sectoral approach and Reference approach for the comparison of CO2 emissions were used to calculate GHG emissions from the Energy sector. 

Emission factors

IPCC default and own calculated CO2 and SO2 emission factors were used for different fuel types using Statistical Bureau NCV (table 2.1.1). The factors are shown in tables 2.1.2; 2.1.3. and 2.1.4.

Table 2.1.1

NCV, MJ/kg

	Fuel
	Cd, %
	NCV

	Gasoline
	82.30
	43.96

	Diesel oil
	85.81
	42.49

	Fuel oil
	84.86
	40.60

	LPG
	77.91
	45.54

	Shale oil
	80.99
	39.35

	Jet fuel
	84.25
	43.6

	Other kerosene
	84.38
	43.2

	Lubricants, other liquid
	82.94
	41.86

	Natural gas
	51.28
	33.66

	Peat, Wd = 40%
	28.48
	10.05

	Coal
	71.23
	28.46

	Coke
	62.6
	26.37

	Wood, Wd = 55%
	19.65
	6.7


Table 2.1.2.

CO2 emission factors per fuel type, kg/MJ

	Fuel type
	Equivalent CO2 emission factor

	Gasoline
	68,6 *

	Diesel oil
	74 *

	Fuel oil
	76,59

	LPG
	62,44

	Other oil products
	76,6

	Shale oil
	75,42

	Jet fuel
	70,8

	Other kerosene
	71,52

	Lubricants
	36,3

	Natural gas
	55,82

	Peat
	103,85

	Coal
	92,71

	Coke
	86,98

	Wood
	107,77


* for all sectors
Table 2.1.3.

SO2 emission factors per fuel type, kg/MJ

	Fuel type
	Sulphur content  *
	NCV**
	Emission factor (Gg/PJ)
	Sector

	Diesel oil 
	0.3
	42.49
	0.141
	Other sectors

	Diesel oil 
	0.2
	42.49
	0.094
	Transport

	RFO
	2
	40.6
	0.966
	Other sectors

	RFO (fleet, small vessels)
	1.5
	40.6
	0.724
	Transport

	RFO (fleet, large vessels)
	2.8
	40.6
	1.352
	Transport

	Gasoline
	0.012
	43.96
	0.005
	Transport

	Jet fuel
	0.05
	43.2
	0.023
	Transport

	Coal 
	1.14
	28.46
	0.721
	All sectors

	Shale oil 
	1
	39.35
	0.508
	All sectors

	Peat
	0.3
	10.05
	0.507
	All sectors


*IPCC Revised guidelines; **Central Statistical Bureau of Latvia

Table 2.1.4

Emission factor per sector*

	Sector
	CH4
	N2O
	NOX
	CO
	NMVOC

	 
	Mg/PJ
	Mg/PJ
	Mg/PJ
	Mg/PJ
	Mg/PJ

	Energy Industries
	
	
	
	
	 

	                Diesel oil
	3
	0.6
	200
	15
	5

	                RFO
	3
	0.6
	200
	15
	5

	              Other liquid
	3
	0.6
	200
	15
	5

	                Coal
	1
	1.4
	300
	20
	5

	                Peat
	30
	4
	100
	1000
	50

	                Wood
	30
	4
	100
	1000
	50

	                Natural gas
	1
	0.1
	150
	20
	5

	Manufacturing Industries and Construction
	
	
	
	
	 

	                Gasoline
	50
	2
	210
	27000
	1000

	                Diesel oil
	2
	0.6
	200
	10
	5

	                RFO
	2
	0.6
	200
	10
	5

	                LPG
	2
	0.6
	200
	10
	5

	                Other liquid
	2
	0.6
	200
	10
	5

	                Peat
	30
	4
	100
	2000
	50

	                Coal
	10
	1.4
	300
	150
	20

	                Wood
	30
	4
	100
	2000
	50

	                Natural gas
	5
	0.1
	150
	30
	5

	Residential
	
	
	
	
	

	                LPG
	10
	0.6
	100
	20
	5

	                Gasoline
	120
	2
	180
	79000
	2500

	                Diesel oil
	10
	0.6
	100
	20
	5

	                Coal
	300
	1.4
	100
	2000
	200

	                Wood
	300
	4
	100
	5000
	600

	                Natural gas
	5
	0.1
	50
	50
	5

	Agriculture/Forestry/Fisheries
	 
	 
	 
	 
	 

	                Diesel oil
	10
	0.6
	100
	20
	5

	                RFO
	10
	0.6
	100
	20
	5

	                Coal
	300
	1.4
	100
	2000
	200

	                Wood
	300
	4
	100
	5000
	600

	                Natural gas
	5
	0.1
	50
	50
	5

	Commercial/Institutional
	 
	 
	 
	 
	 

	                Diesel oil
	10
	0.6
	100
	20
	5

	                RFO
	10
	0.6
	100
	20
	5

	                LPG
	10
	0.6
	100
	20
	5

	                Other liquid
	10
	0.6
	100
	20
	5

	                Coal
	300
	1.4
	100
	2000
	200

	                Peat
	300
	4
	100
	5000
	600

	                Wood
	300
	4
	100
	5000
	600

	                Natural gas
	5
	0.1
	50
	50
	5


*IPCC Revised guidelines (Default emissions factors)

Activity data

1. For the time period from 1990 to 1998 energy resource balance sheets produced during the project “International Convention Obligation Execution in Air Protection” was used. This research was done in 2002;

2. Republic of Latvia Central Statistical Bureau’s energy resource balance sheets were used for years 1999 to 2001;

3. Data from the gas company AS “Latvijas Gāze”. 

There are important problems in the statistics data for the years 1990 to 1996. The available information is not as detailed as would be required to create a GHG inventory. 

Therefore:

· it is impossible to separate data about thermoelectric stations and data about enterprise boiler houses in the transformation sector for the time interval from 1990 to 1996. Thus this information was included in the 1.A1. a. Public Electricity and Heat production sector; 

· for the years 1990 to 1998 the active data to give more detailed information in the CRF 1.A2 Manufacturing Industries and Construction sector in not available. The necessary information is available starting with 1999. Consequently for the years 1990 to 1998 active data is included in the 1.A2. sub-sector f and emissions are also calculated in this sub-sector. 

Starting 1997 active data is available using the IPCC definitions

Information about the fuel used by the military is included in the energy resource balance sheets under the industry sector without giving the direct amounts

[expert suggestion].


There is a lack of data about the sectors for which fugitive emissions are calculated, specifically: 

· solid fuel transportation;

· filling up oil tankers;

· separation of oil products.

2.1.3. Emissions


2.1.3.1. Direct GHG emissions

See Tables 2.1.5; 2.1.6. for decreases and increases in direct GHG emissions in CO2 equivalents for the years 1990 to 2001 compared to 1990. 

According to the table it is evident that CO2 and N2O emissions decrease if compared to 1990, while CH4 emissions decrease until 1995, but there is an increase of 5% in 1996. This can be explained by the fact that in 1990 there was less wood burned in the household sector than in 1996 (9.32 PJ in 1990 versus 31.35 PJ in 1996). There is a decrease in CH4 emissions in the following years.

If we compare emissions of every year to the emissions of the previous year (table Nr. 9), we can see that CO2, CH4, N2O emissions decrease until 2000, while there is an increase in 2001. This can be explained by the increase of fuel expenditure in all sectors. 

A yearly increase of emissions of CH4 is also evident from 1993 to 1996; this change also can be attributed to an increase in the use of fuel. 

The amplitude of the oscillation in N2O emissions is larger than that of CO2 and CH4 emissions, although the numbers are not large by any means (0.30 Gg in 1995 to 0.46 Gg in 2001).

Fugitive emissions 


Direct fugitive emissions have currently been calculated only from the gas sector. Consequently they are CH4 emissions. 

Gas company AS “Latvijas Gāze” expert reports were used for the time period from 1990 to 2001. The active data is confidential information.

AS ”Latvijas Gāze” calculates CH4 leaks from:

1. end user internal gas provision systems;

2. distribution systems;

3. underground gas storage facility in Inčukalns;

4. gas transport pipeline systems.

More detailed information about these systems: 

End user internal gas provision systems 
Natural gas leaks are classified as follows:

· leaks from the imperfections in the internal provision systems in residential buildings with gas stoves;

The following formula is used:

Q gas  = q N n (m3), where

Q gas  - leaks from the imperfections in the internal provision systems in residential buildings with gas stoves, m3;

N – number of days;

n – number of apartments;

q – daily leakage from the imperfections in the internal provision systems in residential buildings with gas stoves  q = 0.044 m3 per day per apartment

· additional natural gas leaks in gas heaters and/or hot water preparation devices. 

The following formula is used:

Q gas  = 0.7 q N n (m3), where

Q gas   additional natural gas leaks in gas heaters and/or hot water preparation devices, m3;

0.7 – coefficient that takes into account the condition of the devices;

N – number of days;

n – number of devices;

q – amount of leakage in the gas heaters and/or hot water preparation devices;

 q = 0.556 m3 per day.

Distribution systems
Natural gas leaks are classified as follows:

· leaks of unburned gas;

· leaks of burned gas;

· gas leaks from the system’s imperfections;

· leaks without emission to atmosphere;

· leaks from emergencies.

Gas transport pipeline systems

Natural gas leaks are classified as follows:

· leaks of unburned gas;

· amounts of burned gas;

· gas leaks from the system’s imperfections;

· leaks without emission to atmosphere;

· leaks from emergencies.

There is a plan to describe these subjects in more detail, when the available information will be evaluated together with the experts. 
The calculated fugitive emissions of CH4 are shown in Table 2.1.7.

	Table 2.1.5.

Increase or decrease in direct emissions compared to 1990 (%)
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
CO2
-19.60
-37.36
-43.74
-46.92
-53.62
-57.64
-60.06
-62.11
-66.74
-69.71
-65.44
CH4
-4.91
-15.25
-14.29
-13.60
-2.82
4.85
-5.78
-10.54
-20.25
-32.14
-8.88
N2O
-23.18
-34.18
-37.79
-57.69
-49.11
-45.80
-46.36
-47.77
-40.40
-43.27
-23.53
Table 2.1.6.

Increase or decrease in direct emissions compared to the previous year (%)
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
CO2
-19.60
-22.09
-10.18
-5.65
-12.63
-8.67
-5.71
-5.14
-12.22
-8.91
14.09
CH4
-4.91
-10.87
1.13
0.80
12.48
7.89
-10.14
-5.05
-10.86
-14.90
34.26
N2O
-23.18
-14.31
-5.48
-31.99
20.27
6.50
-1.02
-2.63
14.11
-4.82
34.80
Table 2.1.7.

Fugitive emissions (CH4)
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
Inčukalns thsd.ton
1.80
1.69
0.96
0.83
0.96
1.05
1.05
0.7413
0.7336
0.6265
0.441
0.34161
Transport and distribution,

transmission
11.25
10.88
10.50
10.13
9.75
9.38
9.00
8.64
8.27
7.95
7.50
7.36
Total, (Gg)
13.05
12.57
11.46
10.96
10.71
10.43
10.05
9.38
9
8.58
7.94
7.7



2.1.3.2. Indirect GHG emissions

Latvia provides information about the following indirect gas emissions: NOx, CO, NMVOC, and SO2.

See Table 2.1.8. for the recalculated indirect emissions.

Table 2.1.8.

Total indirect GHG emissions per year, Gg

	 
	NOx
	CO
	NMVOC
	SO2

	1990
	79.3
	473.88
	100.67
	93.99

	1991
	61.83
	465.77
	63.34
	69.55

	1992
	50.01
	456.64
	58.04
	58.06

	1993
	50.09
	301.25
	56.31
	57.5

	1994
	44.76
	291.96
	52.65
	70.54

	1995
	45.84
	344.9
	56.61
	54.43

	1996
	42.1
	363.14
	57.65
	50.73

	1997
	40.49
	325.94
	51.94
	38.51

	1998
	38.59
	310.69
	48.55
	35.47

	1999
	36.09
	269.6
	43.84
	29.38

	2000
	33.58
	229.96
	35.98
	16.57

	2001
	40.79
	341.12
	49.46
	12.27


Analysis of the emissions leads to the following conclusions: 

NOx 


Emissions decrease from 1990 to 2000, but there is an increase in 2001. This can be explained by an increase in the number of cars with catalysts. 

CO


The most emissions of CO come from other sectors, i.e. other consumers, households and agriculture/fisheries/forestry. A decrease in emissions can be observed in 1993 and 1994, as well as 1999 and 2000, because wood as fuel in these sectors was used less during these years. 

NMVOC


Compared with 1990, emissions decrease from 1991 to 1994. In 1995 and 1996 there is an increase in emissions. This can be explained by the increased use of wood as fuel in households. 

SO2  

From 1990 on emissions decrease in all consequent years except for 1994, when in the Manufacturing industries and construction sector there was a large increase in RFO use (12.7 PJ in 1994 versus 3.41 PJ. In 1993).

Fugitive emissions

Since there are no oil refineries in Latvia, NMVOC are only calculated from fuel storage. For the years 1990 to 1999 it is impossible to acquire precise data about fuel storage technologies (vapour filters, vapour storage, etc.), therefore expert advice was taken into consideration. Experts concluded that most of the fuel was stored incorrectly until 2000, when most fuel storage facilities have fuel vapour storage, but not vapour filters and pumps. Thus it was possible to use the corresponding factors from the CORINAIR handbook (see Table 2.1.9.). 

	Table 2.1.9.

Oil product storage

	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

	Activity data
	
	43.26
	23.20
	22.11
	20.98
	19.83
	19.59
	17.91
	16.46
	15.40
	14.87
	12.98
	15.54

	EF (g/kg)
	4.9
	
	
	
	
	
	
	
	
	
	
	
	

	EF (g/kg) from year 2000
	0.67
	
	
	
	
	
	
	
	
	
	
	
	

	Total NMVOC (Gg)
	
	4.82
	2.58
	2.46
	2.34
	2.21
	2.18
	1.99
	1.83
	1.72
	1.66
	0.20
	0.24


2.1.5.Further improvements

In the near future important improvements have to be made according to the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories.

The necessary improvements are:


· key source selection using the IPCC Good Practice Guidance;

· inaccuracy evaluation using IPCC Good Practice Guidance;

· emission data quality assessment and control using IPCC Good Practice Guidance;

· more detailed research of sectors that create fugitive emissions; 

· a more detailed description of natural gas leak calculations and formulas;

· research on the use of individual factors.

2.2. Transport

2.2.1. Overall description

In the 1990’s Latvia’s transport policy was highly influenced by the politic and economic changes in Europe. Due to these changes flow and internal structure of transport changed drastically. In the difficult times of the transitional period national economy as well as the transport sector suffered an economic downslide.  In 1995 due to an increase in transit traffic, there was an increase in cargo turnaround in seaports. Transit service is a key element in transport sector growth in Latvia. It constitutes 10% of the GDP. Outgoing and incoming cargo amounts in the Latvian seaports have grown by 9.8%, although the situation is expected to worsen in 2002 due to Russia’s reduction of oil export. Transport and communications is an important part of national economy service sector. Its proportion in 2001 was 15.4% of total added value. 

Since 1995 the consumption of energy resources in transport has increased by 59% and comprises 24% of the total consumption of energy resources. However, this increase has not been continuous. Since 1997 the consumption of energy resources for carriage by railway has increased by 4%. On the other hand, carriage by air has decreased by 11%, while motor transport has remained practically unchanged. The volume of trading in petrol containing lead has significantly decreased. In 1997 a differentiated excise tax on fuel, but since 1999 trading in fuels that contain a lead content greater than 0.15 g/l has not been permitted. By 2004 there will be a full transfer to trading in non-leaded fuel [3].

Road transport


Due to the transition to a market economy the vehicle fleets were restructured. Old trucks and buses with gasoline engines were replaced with newer diesel fuelled ones. A modern register of road vehicles was created in 1993 and a registration process was begun. Unfortunately reliable data is only available starting 1997 and even those are not up to the requirements of the EU (there are no statistics about car engine sizes, ages and fuel use).

Fuel use increased in the years 1993 to 1997, then it decreased for two years due to the crisis in Russia, but increased again in 2000. There was also an increase in the number of registered vehicles. From 1995 to 2001 the number of registered vehicles has grown by an average 12% per year. Unfortunately this number does not describe the actual number of vehicles, because there is almost no motivation to register the non-operation of vehicles (expert opinion). The most precise characterisation of the number of road worthy vehicles can be obtained from the register of cars that have passed the yearly test and have been issued a liability insurance (see Table 2.2.1). The registered vehicle pool contains relatively old cars. Two thirds of the registered cars are more than 10 years old, but one fourth are 5 to 10 years old. The main fuel type used by the owners is gasoline [6].

Table 2.2.1.

Total number of vehicles from 1995 to 2001*

	1995
	1996
	1997
	1998
	1999
	2000
	2001

	368176
	473997
	534769
	596057
	650433
	701804
	741950


*Road Traffic Safety Directorate data
Total energy expenditure increase is less than the increase in the number of registered vehicles. One of the reasons for this is that modern vehicles are more fuel efficient although most of them are bought used. Another reason could be the black market of fuels, which might be up to 30% of the legal market.

Since 1998 the number of motorcars with gas engines (including petrol and gas) has increased many times. In 2001 they comprised 1.3% of passenger cars, 2.2% of goods vehicles and 2.8% of motorbusses of the total number. The consumption of gas in motor transport in this period has increased 6 times [3].

Railroad transport also keeps increasing in 2001. The main cargo route is towards Latvian seaports. The transportation of passengers has been steadily decreasing from 1990, increasing slightly in 2001, although passenger transportation is financially disadvantageous to the railroads.

Sea transport

Latvia is in a geographically advantageous position on the Baltic Sea cost with non-freezing ports. These are good conditions for passenger and cargo transportation development. There are 10 ports in Latvia, three of them – Riga, Ventspils and Liepaja, serve transit ships, while the other seven are used for local cargo. The ports are mostly used for outgoing cargo, because the direction of the main flow of cargo is from the countries of the former USSR to the West. The turnaround of cargo is continuing to increase in 2001. Inland transportation of passengers and cargo is mostly done by road transport.

Airline transport demand guides the service offers of the Latvian airlines. The companies in this sector work solely in the international market, as there is no demand for inland flights. Passenger transport is the main business area of the airlines. 

Cargo transport by air is negligible compared to other types of transport.

2.2.2. Methods, emissions factors, activity data and assumptions

Methodology

Improved 1996 IPCC Tier 1 methodology was used.

Emission Factors

IPCC default factors for Europe were used (see Table 2.2.2.).

Table 2.2.2.

Emission factors per fuel type

	 
	CH4
	N2O
	NOX
	CO
	NMVOC

	 
	Gg/PJ
	Gg/PJ
	Gg/PJ
	Gg/PJ
	Gg/PJ

	Jet Fuel
	0.0005
	0.002
	0.3
	0.1
	0.05

	LPG
	0.0200
	 
	0.9
	2.6
	0.6

	RFO (small ships)
	0.0050
	0.0020
	1.6
	0.50
	0.11

	RFO (large ships)
	0.0070
	0.0020
	1.8
	0.18
	0.052

	Lubricants
	 
	 
	 
	 
	 

	Natural gas
	0.0500
	0.0001
	0.6
	0.4
	0.005

	Gasoline
	 
	 
	 
	 
	 

	Passenger (PRE ECE)
	0.02
	0.001
	0.6
	13
	1.5

	Passenger ( ECE - 15/00-01-02)
	0.03
	0.002
	0.7
	9.30
	1.7

	Passenger ( ECE - 15/03-04)
	0.03
	0.002
	0.8
	6.90
	1.7

	Passenger ( EURO - I and II)
	0.007
	0.020
	0.12
	1.00
	0.2

	Light-duty
	0.02
	0.001
	0.7
	8.3
	1.4

	Heavy-duty
	0.02
	0.001
	0.9
	7.9
	0.8

	Motorcycles
	0.12
	0.001
	0.06
	13.0
	8.3

	Diesel oil
	 
	 
	 
	 
	 

	Light-duty
	0.001
	0.004
	0.4
	0.4
	0.1

	Heavy-duty
	0.006
	0.003
	1.00
	0.9
	0.2

	Passenger
	0.002
	0.004
	0.3
	0.3
	0.07

	Railways
	0.004
	0.030
	0.9
	0.25
	0.11

	Boats
	0.004
	0.03
	1
	0.3
	0.11


Activity data

The following materials were used for active data:

1. Republic of Latvia Central Statistical Bureau’s energy resource balance sheets;

2. Research on local aviation and navigation pollution;

3. Transport ministry data;

4. Road Traffic Safety Directorate data.

Assumption 
Vehicles were divided into groups by the used fuel (see Table 2.2.3.), using the traffic ministry data about the numbers of vehicles for each fuel type.

Cars were divided into groups using Road Traffic Safety Directorate catalogues and expert advice.

	Table 2.2.3. 

	Distribution of transport by fuel type

	1990
	
	
	1991
	
	
	1992
	
	
	1993
	

	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%

	Passenger
	65
	
	Passenger
	65
	
	Passenger
	65
	
	Passenger
	65

	Light-duty
	18
	
	Light-duty
	18
	
	Light-duty
	18
	
	Light-duty
	18

	Heavy-duty
	15
	
	Heavy-duty
	15
	
	Heavy-duty
	15
	
	Heavy-duty
	15

	Motorcycles
	2
	
	Motorcycles
	2
	
	Motorcycles
	2
	
	Motorcycles
	2

	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	%

	Light-duty
	14
	
	Light-duty
	1
	
	Light-duty
	1
	
	Light-duty
	1

	Heavy-duty
	19
	
	Heavy-duty
	50
	
	Heavy-duty
	50
	
	Heavy-duty
	50

	Railways
	32
	
	Railways
	43
	
	Railways
	43
	
	Railways
	43

	Boat
	35
	
	Boats
	6
	
	Boats
	6
	
	Boats
	6

	1994
	
	
	1995
	
	
	1996
	
	
	1997
	

	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%

	Passenger
	81
	
	Passenger
	83
	
	Passenger
	84
	
	Passenger
	83

	Light-duty
	3
	
	Light-duty
	2
	
	Light-duty
	2
	
	Light-duty
	5

	Heavy-duty
	15
	
	Heavy-duty
	14
	
	Heavy-duty
	13
	
	Heavy-duty
	11

	Motorcycles
	1
	
	Motorcycles
	1
	
	Motorcycles
	1
	
	Motorcycles
	1

	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	%

	Light-duty
	4
	
	Light-duty
	5
	
	Light-duty
	4
	
	Light-duty
	5

	Heavy-duty
	75
	
	Heavy-duty
	71
	
	Heavy-duty
	63
	
	Heavy-duty
	52

	Passenger
	17
	
	Passenger
	21
	
	Passenger
	31
	
	Passenger
	41

	Railways
	3
	
	Railways
	2
	
	Railways
	1
	
	Railways
	1

	Boats
	1
	
	Boats
	1
	
	Boats
	1
	
	Boats
	1

	1998
	
	
	1999
	
	
	2000
	
	
	2001
	

	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%
	
	                Gasoline
	%

	Passenger
	84
	
	Passenger
	84
	
	Passenger
	85
	
	Passenger
	85

	Light-duty
	5
	
	Light-duty
	5
	
	Light-duty
	5
	
	Light-duty
	5

	Heavy-duty
	10
	
	Heavy-duty
	10
	
	Heavy-duty
	9
	
	Heavy-duty
	9

	otorcycles
	1
	
	Motorcycles
	1
	
	Motorcycles
	1
	
	Motorcycles
	1

	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	%
	
	                Diesel oil
	 

	Light-duty
	4
	
	Light-duty
	4
	
	Light-duty
	3
	
	Light-duty
	3

	Heavy-duty
	46
	
	Heavy-duty
	47
	
	Heavy-duty
	46
	
	Heavy-duty
	42

	Passenger
	48
	
	Passenger
	49
	
	Passenger
	51
	
	Passenger
	55

	Railways
	1
	
	Railways
	-
	
	Railways
	-
	
	Railways
	-

	Boats
	1
	
	Boats
	-
	
	Boats
	-
	
	Boats
	-


Notes:

For 1994 – 2000 Transport of Ministry data was used. Assume, that under the category Light duty data is given only about minivans, because other data is not available.

2.2.3. Emissions


2.2.3.1. Direct GHG emissions

The decrease or increase in GHG gasses compared to 1990 as well as the decrease or increases compared to the previous year are given in the tables’ 2.2.4. and 2.2.5.  The direct GHG emissions constantly decrease compared to 1990, however comparing to the previous years the data oscillates, especially from 1992 to 1993 and from 1998 to 1999, when the classification of vehicles changed. 

The air polluting substances created by transport in 2001 comprised SEG 23%. Notwithstanding the increase in the intensity of traffic, up to 2000 a decreasing trend in the emission into the air of polluting substances created by transport was observed. This indicated the separation of the growth of the sector (value-added) from pollution of the environment. However, in 2001 emissions have a rising trend, but it is so, because fuel consumption increasing.

	Table 2.2.4.

	Increase or decrease in direct emissions compared to 1990 (%)

	

	 
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CO2
	-35.04
	-44.08
	-34.38
	-43.63
	-36.51
	-41.38
	-41.68
	-42.35
	-44.10
	-43.31
	-26.88

	CH4
	-43.91
	-48.72
	-30.62
	-40.77
	-39.92
	-45.31
	-49.59
	-52.07
	-54.16
	-57.69
	-50.61

	N2O
	-29.89
	-43.67
	-47.67
	-82.13
	-78.19
	-79.51
	-78.32
	-77.72
	-58.69
	-57.84
	-45.97

	

	Table 2.2.5.

	Increase or decrease in direct emissions compared to the previous year (%)

	

	
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CO2
	-35.04
	-13.91
	17.34
	-14.10
	12.64
	-7.68
	-0.50
	-1.15
	-3.04
	1.41
	28.98

	CH4
	-43.91
	-8.59
	35.31
	-14.63
	1.44
	-8.98
	-7.82
	-4.92
	-4.35
	-7.71
	16.74

	N2O
	-29.89
	-19.65
	-7.11
	-65.85
	22.00
	-6.06
	5.81
	2.77
	85.45
	2.07
	28.13


2.2.3.2. Indirect GHG emissions

Latvia calculates NOx, CO, NMVOC and SO2 indirect emissions from road transport, local aviation and naval transport, and railroads. See table 2.2.6. for total yearly indirect emissions.

Table 2.2.6.

Total indirect emissions, Gg

	
	NOx
	CO
	NMVOC
	SO2

	1990
	38.71
	275.02
	51.89
	2.01

	1991
	26.83
	128.23
	24.84
	1.81

	1992
	22.94
	119.79
	23.35
	1.48

	1993
	26.41
	176.73
	34.53
	1.25

	1994
	21.87
	167.63
	32.64
	1

	1995
	24.38
	163.64
	32.62
	1.37

	1996
	21.8
	146.41
	29.78
	1.29

	1997
	20.74
	131.72
	27.52
	1.46

	1998
	19.88
	122.4
	25.99
	1.51

	1999
	20.11
	111.59
	24.67
	1.46

	2000
	19.98
	99.76
	22.11
	1.64

	2001
	24.49
	113.72
	25.44
	2.18


There is a tendency for the total indirect emissions to oscillate yearly. This can be explained by the increase in fuel use – the increase is mainly due to the road transport (fuel use in this sector is the largest). 

2.1.5. Further improvements

Important improvements have to be made to perfect GHG emission inventory in this sector.

The necessary improvements are:

· Improvement in statistic data so that CORINAIR subprogram COPERT III could be implemented;

· Institutional cooperation.

2.3. Industrial Processes

2.3.1. Overall description

Total growth of outputs of manufacturing in the last years (1996-2001) has been rather substantial, going up annually by in the average 5,7 per cent.


The most dynamic growth occurred in 1997 – by 17%. The Russian economic crisis left a negative impact on the Latvian manufacturing. Due to reduction of exports, enterprises of Latvia at the end of 1998 were forced to narrow their manufacturing output, especially in the sectors of food, chemical and textile industry. However, starting with the second quarter of 1999 output gradually went up again. In 2000 manufacturing outputs exceeded the level of the preceding year owing to growth in nearly all sectors of manufacturing.

The positive growth tendencies continued also in 2001, with dynamic increase of manufacturing outputs. Growth was observed in nearly all sectors of manufacturing and in the majority of cases related to the increased exports. Nevertheless presently it is 40% of outputs in 1990. At the present the Latvian manufacturing is clearly dominated by the food industry, wood processing and light industry. 

Food industry is the biggest industrial branch. Approximately ¾ of total output of the sector is consumed in the domestic market, the remaining part is exported, mainly to Russia, Lithuania and Estonia.

Since 1995 construction is one of the most dynamic sectors of Latvian economy. Construction output between 1995 and 2001 annually went up in the average by 8,8%. Russian financial crisis influenced construction output of Latvia to a smaller extent than other sectors of national economy, just slowing down growth rates of sector.

Metal processing and machine building develops in a stable manner forming the base for future growth. Exports equalled to 75-80% of the total output of the sector. Recently there is a tendency for the domestic market share to go up. With the development of construction also the demand for the ready-made metal goods is going up [5].

Chemical industry was one of the main branches in Latvia until 1990. Following to information from Central Statistical Bureau, there were produced mineral fertilisers, synthetic resins and plastics, polymeric sheets, thermoplastic pipes and their elements, varnishes and paints, synthetic detergents, soaps etc. 

All chemical substances mentioned in the IPCC guidelines are not produced in Latvia. Polypropylene, polystyrene, polyethene and polyvinylchloride are used for plastic production importing the raw materials. 

 HFCs, PFCs and SF6 production and consumption

Latvia has ratified Convention For the Protection of the Ozone Layer, Vienna, 1985 and its Protocol On Substances Depleting the Ozone Layer, Montreal, 1987 with the aim to take out of circulation completely halogenated alkenes (CFC-11, CFC-12, CFC-113, CFC-114), partly halogenated alkenes (CFC-22, CFC-21), halons and to substitute them with alternative substances like hydro fluorocarbon (HFC), per fluorocarbon (PFC) un sulphur hex fluoride (SF6). 

HFC, PFC and SF6 emissions sources mainly refer to consumption of refrigeration agents in several branches, aerosols and production of electrical equipments and semiconductors.

None of these gases produces in Latvia. There are not aluminium or magnesium foundries and production that causes PFCs and SF6 emissions. 

There was not possible to get precise information on used domestic refrigeration in Latvia. Until 1994 was imported and used in Russia produced refrigerators with freon filling. Starting from year 1994 there are imported refrigerators and freezers with alternative filling. Substitution with refrigerators filled with alternative gases began from 1993, but actually from year 1995. 

The lifetime of refrigerators and freezers are estimated as 10-15 years (in average 12,5), it means that emissions are expected in year 2007 [16].

Electric equipment 

SF6 in Latvia is used in JSC ”Latvenergo” high voltage distribution equipment. The company by the year 2010 plans to replace all high voltage distribution equipment produced in former USSR by modern SF6 gas filled equipment. Therefore it is predicted that by 2010 the amount of SF6 will go up by 500 kg every year. After 2010 this growth will slow down as it is planned to gradually exchange vacuum switches. 

2.3.2. Methods, emissions factors, activity data and assumptions

For calculation emissions were used IPCC 1996 Revised Guidelines and EMEP/CORINAIR methodology with default emission factors.

Activity data are taken from Central Statistical Bureau and enterprises. Freely available activity data on production and outputs are until year 1999. Since year 1999 Latvian Central Statistical Bureau have not rights to give information about production output from enterprises if they are less than 3 by number and following enterprises we have mostly. Therefore we have to ask permissions to enterprises to use their data. It is fortune if specialist who makes inventory of GHG knows how many are such enterprises than it is possible to ask to provide required information but if not, than there are possibility in activity data differences. Data, which are classified as confidential, were obtained from enterprises directly for years 1999-2001. 

In the 2001 inventory submission was not possible to get information on lime production and limestone and dolomite use because the enterprise develops project on emission estimation.


NMVOC emission estimation from road paving was made based on CORINAIR methodology (simple approach). There was assumed that in bitumen composite is 45% bitumen and that it is applied as rapid cure of cutback. Used emission factor is 32%. 


Activity data


Based on data from CSB for year 2000 experts assumed that ratio on bitumen consumption for road paving and used in construction is 57:43. To come of that VOC part in bitumen composite was assumed as 45%, see table 2.3.1 [15].

Table 2.3.1.

Activity data for road paving with asphalt and asphalt roofing production 
	Year
	Amount of bitumen from CSB, Gg
	57 % for road paving, Gg
	Volatile part, Gg

(45%)
	43 % for construction, Gg

	1990
	39,00
	22,23
	10,0044
	16,77

	1995
	11,479
	6,54
	2,944
	4,939

	1999
	56,410
	32,15
	14,469
	24,26

	2000
	48,00
	27,36
	12,312
	20,64


There was used IPCC general methodology to calculate CO2 emissions from iron & steel sub sector based on equation in page 2.26, Reference Manual:

Mass Reducing Agent x Emission Factor + (Carbon ore-Carbon metal) x 3.67.

Data on Carbon ore and Carbon metal are not known, therefore used formula is as follows:

Mass Reducing Agent x Emission Factor x 3.67 = CO2 emissions  (tonnes).

Emission factor is 3.1 (t CO2/t reducing agent). Activity data – the amount of coke used as reducing agent, are taken from Energy Balance of Latvia made by Central Statistical Bureau.

2.3.3. Emissions


2.3.3.1. Direct GHG emissions

CO2 emissions 
Industrial Processes sector gives about 1,4 % from total CO2 emissions in years 1999 and 2000. CO2 emission comparison per years is visible in the table below.

Following the table 2.3.2 we can see that CO2 emissions fall dawn and the reason is industrial output decrease. 

Table 2.3.2.
Total CO2 emissions 1990-2001
	Sector of economic activity 
	Emissions, Gg

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

	2. Industrial processes
	713,97
	624,02
	261,60
	155,57
	253,60
	145,32
	278,35
	290,56
	362,61
	299,56
	313,14
	251,18

	A. Mineral products
	569,87
	588,17
	243,48
	90,43
	154,37
	128,93
	187,32
	154,23
	237,49
	163,05
	131,12
	126,06

	C. Metal production
	144,10
	35,85
	18,12
	65,15
	99,23
	16,39
	91,03
	136,33
	125,12
	136,51
	182,02
	125,12


CO2 emissions in Latvian industry (not related to energy) are created in the process of production of clinker, an intermediate product of cement and lime.
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Figure 2.3.1.CO2 emissions, Gg

CO2 emission variation from industrial processes is determined by fluctuations in the production of cement and lime and metal production, as shown in the figure 2.3.1.
Activity data in this sector are confidential for years 1999-2001.

In the table 2.3.3., you can see used emission factors.

Table 2.3.3.
CO2 emissions factors

	Production
	Emission factor, Gg

	Cement
	0,4985

	Lime (used)
	0,44

	Lime (prod)
	0,79


HFCs, PFCs, SF6 emissions 
There are not emissions from production of Halocarbons and SF6 in Latvia. In the CRF are provided actual emissions on SF6 from electrical equipments for years 1995 – 2001. At the moment potential emissions are not estimated, but actual emissions from consumption of Halocarbons and SF6 will be available from year 2007. 
However SF6 actual emissions from electrical equipment are as follows: 

Table 2.3.4.

SF6 actual emissions 1995-2001, kg

	
	Emissions, Gg

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Electrical Equipment
	0,3
	0,348
	0,485
	0,576
	0,712
	0,861
	1,013



2.3.3.2. Indirect GHG emissions

In the following tables 2.3.5 and 2.3.6 are visible indirect GHG and SO2 emissions per years. 

NOx emissions are calculated only from steel production and emission factor is 0,04 Gg.

Table 2.3.5.

NOx  emissions, Gg

	Sector of economic activity 
	Emissions, Gg

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

	2. Industrial processes
	0,022
	0,015
	0,01
	0,012
	0,013
	0,011
	0,012
	0,019
	0,019
	0,019
	0,02
	0,02

	C. Metal production
	0,022
	0,015
	0,01
	0,012
	0,013
	0,011
	0,012
	0,019
	0,019
	0,019
	0,02
	0,02


CO emissions are calculated from steel production and construction (roofing).

Table 2.3.6.
CO emissions, Gg

	Sector of economic activity 
	Emissions, Gg

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

	2. Industrial processes
	0,00275
	0,0005
	0,00075
	0,00035
	0,0004
	0,00035
	0,00039
	0,00067
	0,00067
	0,00068
	0,0007
	0,0006

	A. Mineral Products
	0,0022
	0,0001
	0,00005
	0,00005
	0,0001
	0,00005
	0,0001
	0,0002
	0,0002
	0,0002
	0,0002
	0,0001

	C. Metal production
	0,00055
	0,0004
	0,0007
	0,0003
	0,0003
	0,0003
	0,00029
	0,00047
	0,00047
	0,00048
	0,0005
	0,0005


CO emission factor in steel production is 0,001 Gg , but in construction 0,000095 Gg.
NMVOC emissions


NMVOC emissions are calculated from steel production, food and drink production, glass production and road paving with asphalt and construction.

Table 2.3.7.


NMVOC emissions, Gg
	Sector of economic activity 
	Emissions, Gg

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

	2. Industrial processes
	8,00
	5,66
	3,95
	3,17
	3,66
	3,74
	4,53
	6,28
	7,22
	7,70
	6,83
	5,57

	A. Mineral Products
	3,40
	1,17
	0,29
	0,36
	1,07
	0,99
	1,79
	3,22
	4,08
	4,69
	3,99
	3,02

	C. Metal production
	0,0165
	0,0113
	0,007
	0,009
	0,01
	0,014
	0,0879
	0,0139
	0,014
	0,014
	0,015
	0,015

	D. Other Production *
	4,58
	4,47
	3,65
	2,80
	2,58
	2,74
	2,73
	3,04
	3,13
	3,00
	2,83
	2,54


*Food and drink

NMVOC emissions from 1990-2001 fluctuate, as it is obvious from figure 2.3.2 below, with highest values in years 1990 and 1999. The tendency of emission decreasing of late years is explicable with production output declining in food industry, road paving and glass industry. 
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Figure 2.3.2.
NMVOC emissions, Gg

In the sequent table 2.3.8 are shown emission factors: 

Table 2.3.8.

NMVOC emissions factors
	Production
	Emission factors

	Wine, kg/hl
	0,08

	Beer, kg/hl
	0,035

	Spirits, kg/hl
	15

	Met, fish, poultry,kg/t
	0,3

	Sugar, kg/t
	10

	Cakes, biscuits, breakfast cereals, kg/t
	1

	Bread, kg/t
	8

	Animal feed, kg/t
	1

	Glass, Gg
	0,0045

	Steel, Gg
	0,03



SO2 emissions are calculated from cement and steel production, the used factors are 0,003 Gg and 0,045 Gg respectively.


In period from 1990 to 1995 there are calculated emissions from pulp production and the factor is 0,03 Gg.

2.3.5. Further improvements

It is planned in the future to follow Good Practice Guidance in calculation of emissions. It is important to cooperate more closely with appropriate experts in industrial organizations and other bodies to develop national methods and emissions factors.  To investigate more detail possible sources of information and available data concerning HFCs, PFCs and SF6; to estimate potential and actual emissions of these substances. 

2.4. Solvent and Other Product Use

2.4.1. Overall description

NMVOC emissions are the main source in this sector, therefore the focus is particularly on them to fill in the Common Reporting Format tables.

2.4.2. Methods, emissions factors, activity data and assumptions

Referring to “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Reference Manual (Volume 3) Module 3:Solvent and Other product Use “ provided methodology there is possible to use two basic approaches for estimation emissions, which depend on the availability of data on the activities producing emissions and the emissions factors:

· Production-based.  In some cases, solvent or coating use is associated with centralised industrial production activities, such as automobile and ship production, textile manufacture, paper coating, chemical products manufacture. In these cases it is generally possible to develop NMVOC emission factors based on unit of product output. These are based on the amount paint, solvents, or other chemically volatile products consumed per unit of production of the final products. Once reasonable factors are developed it is straightforward to estimate annual emissions based on production data, which are generally available on an annual basis;

· Consumption-based. In many applications of paints, solvents and similar products, the end users are too small-scale, diverse, and dispersed to be tracked directly. Therefore emissions estimates are generally based on total consumption of the solvents, paints used in these applications. The assumption is that once these products are sold to end users, they are applied and emissions produced relatively rapidly.  Emissions factors are developed based on the likely release of NMVOC to the atmosphere per unit of product consumed. These emission factors can then be applied to sales data for the specific solvent or paint products [9].
The IPCC/OECD joint programme has not produced any original work on estimation of NMVOCs from the use of these products, therefore for estimation the emission was used EMEP/CORINAIR methodology.

Based on CORINAIR, the use of solvents, like other products, has three stages in which emissions occur: during production, during the actual use and during the disposal. The used approach is based on stage two. 

CORINAIR methodology provides two approaches as well – simpler and detailed methodology. In the simpler methodology the NMVOC emissions from solvent use is calculated based on per capita data for several source categories. To get the emission for a source category you have to select a per capita factor and multiply the factor by the inhabitants of the country. In order to use detailed method you need to inventory all relevant source categories with a list of solvents contributing more than 90% of the total NMVOC emissions and solvent mass balance and solvent content in the products. 

Applied methodology

There was used simpler methodology for the calculation of NMVOC emissions to fulfil CRF tables. 

The following formula was used for NMVOC emission estimation:

Ei = Di * I, where

Ei – VOC emissions per year in the sub sector;

Di – production amount, kg per capita/year;

I – number of inhabitants

Besides calculation method allows to combine simpler method with detailed if there are available more precisely data in any sub sector. 

Emission factors

In the workbook are provided emission factors for all sub sectors if there are not available data for detailed methodology and emission factors for detailed source categories. As in case of Latvia, there are available data from Central Statistical Bureau on Paint application that for this sub sector was used emission factor developed by FEWE of Poland, but NMVOC emissions from other sub sectors were calculated using simpler method. 

For emission estimation was used emission factors for following source categories (Emission Inventory Guidebook B600-5):

Table 2.4.1.

	Sectors
	Emission factor, kg/cap/year

	Paints and varnishes
	0,5 t/t

	Industrial degreasing 
	0,85

	Graphic arts, printing
	0,65

	Glues & adhesives
	0,6

	Domestic solvent use
	1,8


Activity data

Data on Paint Application and number of inhabitants are taken from Central Statistical Bureau for years 1990 - 2001.

The number of inhabitants decreases since year 1990, see the table 2.4.2 and figure 2.4.1 [ 4 ]. This circumstance influences the amount of emissions. 

Table 2.4.2.

	Population, (1000s)

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

	2668
	2658
	2642
	2585
	2540
	2499
	2468
	2443
	2419
	2397
	2375
	2364
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Figure 2.4.1 Population

2.4.3. Emissions


2.4.3.1. Direct GHG emissions

CO2 emissions are estimated based on CORINAIR approach: CO2 emissions from solvent use are calculated from NMVOC emissions applying the following expression:

0,85 x (44/12) x emission of NMVOC, where 0,85 is Carbon content conversion factor.

It means that NMVOC emissions are multiplied by approx.  3,12.

And CO2 emissions are as follows:

Table 2.4.3.

CO2 emissions in Solvent & Other Product Use, Gg

	Sector of economic activity 
	Emissions, Gg

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

	Total
	105,71
	90,04
	53,21
	44,09
	61,97
	59,33
	64,48
	80,22
	86,01
	91,22
	82,73
	80,46

	A. Paint Application
	73,25
	57,68
	21,06
	12,64
	31,07
	28,92
	34,45
	50,49
	56,57
	62,05
	53,83
	51,69

	B. Degreasing and Dry Cleaning
	7,08
	7,05
	7,01
	6,85
	6,74
	6,63
	6,55
	6,48
	6,42
	6,36
	6,30
	6,27

	D. Other
	25,39
	25,31
	25,15
	24,60
	24,17
	23,78
	23,49
	23,25
	23,02
	22,82
	22,60
	22,50
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Figure 2.4.2. CO2 emissions, Gg


It is obvious that total NMVOC emissions depends on Paint Application sub sector, because used activity data were taken from Central Statistical Bureau, but Degreasing and Dry Cleaning and Other (Printing Industry, Glues & adhesives and Domestic Solvent Use), are calculated based on changes in number of inhabitants.

The data for the use of N2O for Anaesthesia are available since year 1995. The activity data are taken from enterprises and the emission factor is used as 1,00 if taking into account that all gas emits. Other sources of N2O emissions are not estimated due to lack of activity data.


2.4.3.2. Indirect GHG emissions

NMVOC emissions are the main contributor in this sector; besides CO2 emissions depend on them as well. The main input in the total NMVOC emissions are from Paint Application sub sector as it is visible in the table 2.4.4 below.

Table 2.4.4.

NMVOC emissions, Gg

	Sector of economic activity 
	Emissions, Gg

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

	Total
	33,88
	28,85
	17,05
	14,13
	19,86
	19,02
	20,67
	25,71
	27,57
	29,24
	26,52
	25,80

	A. Paint Application
	23,48
	18,49
	6,75
	4,05
	9,96
	9,27
	11,04
	16,18
	18,13
	19,89
	17,25
	16,57

	B. Degreasing and Dry Cleaning
	2,27
	2,26
	2,25
	2,20
	2,16
	2,12
	2,10
	2,08
	2,06
	2,04
	2,02
	2,01

	D. Other
	8,14
	8,11
	8,06
	7,88
	7,75
	7,62
	7,53
	7,45
	7,38
	7,31
	7,24
	7,22
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Figure 2.4.3. NMVOC emissions, Gg

As mentioned above, total emissions depend on Paint Application. Taking into account economic situation in Latvia in the middle of 90-ies there is visible decrease of emissions in years 1992 and 1993. There were available data only about production of paints and varnishes for years 1990-1993, but for years 1994-1999 was possible to obtain data on imported amounts as well. Since year 2000 for estimation of emissions from Paint Application sub sector are used data on produced, imported and exported amounts of paints and varnishes.  
2.4.5. Further improvements

There is planned to estimate and evaluate possible NMVOC emissions from pharmaceutics and toiletries. 


It would be necessary to research the content of used paints and varnishes in order to develop specific emission factors and improve the quality of estimates. 

2.5. Agriculture

2.5.1. Overall description

Agriculture is one of the most significant sectors of the Latvian economy. 32% of Latvia’s inhabitants live in rural areas and agricultural production is their main type of employment. The sector’s main assignment is to provide Latvia’s inhabitants with healthy and valuable food products. Besides which, agriculture plays a significant role in conserving valuable biotopes and species, as well as traditional landscapes. These are values that may only be preserved by extensive commercial management that is not solely focussed on the maximal acquisition of products, therefore agriculture is a sector whose objectives extend beyond straight profit [2].

During 1991 – 1996 agricultural production decreased annually average about 12%. During the period from 1995-1999 the agriculture sector witnessed a reduction in its added value; it reached its lowest value in 1999 – Ls 103.9 million or 78% of the comparable level in 1995. 1999 saw the beginning of an increase in added value. However, setting in spite of this, the proportion of agriculture’s added value GDP within total GDP continues to decline - from 4.5% in 1995 to 2.8% in 2001. This means that the development of the sector is slower than the development of the national economy as a whole. The reduction in the sector’s added value was dictated by a fall in the price of agricultural products or their remaining unchanged in the face of a corresponding growth in production costs [2].

Efficiency of agricultural production was influenced negatively by economically smaller management amount. In many farms have been used old and worn out techniques. Present developing processes states of agricultural politics general aim is to make it as a sector, which can complete by satisfy internal market requests and to integrate into the Europe market and produce world up to the mark production.

As in 2001 agricultural production increased about 5%, animal production increases about 5.8%, but plant growing produced slowly – 4%. Of the various crop production sectors, those showing signs of growth include the industrial crops (beetroot, rape seed) and cereal-growing sectors, as well as market gardening. However, production levels are declining in flax and dried fodder production. Among the livestock farming sectors, the only one showing signs of growth is the beef and veal production sector. In contrast, swine farming, dairy farming, horse farming and sheep farming production levels are all declining. The number of agricultural holdings is rapidly growing, which are engaged in the organic production and non-traditional agriculture sectors.

Agriculture is a sector whose operations may well have a diverse and harmful impact on the environment. Primary among these is pollution through various substances that are used to treat agricultural lands in order to improve their fertility and to protect crops.  In previous (1990 – 1999) decreased agricultural production and fertilisers’ deposition decrease too about 90%, use of pesticides – 88%. The amount of big farms decrease approximately about 2.7-3 times, decreased also manure production and it is use.
Comparing to 1995, the quantity of mineral fertilisers applied in 2001 has increased 2.4 times over and the volume of land treated with crop protection chemicals has multiplied 2.2 times. The total productivity of cereal-culture for the growing of which the referred to substances are usually utilised has only increased 1.4 times. Such unsatisfactory changes in the cereal-production sector prompt an assessment of the usefulness of manure spreading and crop protection practice from the perspective of the economy and the environment prior to now.

The abandonment of agricultural land has resulted in this land becoming overgrown with weeds and bushes. The proportion of weed-infested areas reached 7.2% of all agricultural land in 2001 at a time when the area of land covered by bushes made up 1.7% of total area of agricultural land. If the total area of weed-infested land has remained relatively constant during this period, then the proportion of that area of land that is overgrown with bushes is increasing - in 2001 it was three times larger than in 1995 [3].

Decrease agricultural liming too, and that negatively influences quality of soils. The natural acidification of soil is characteristic of Latvian soils. In order to prevent this, 100,000 hectares of agricultural land should be limed in Latvia on an annual basis. After 1991 there was an extremely rapid reduction in the volume of limed areas and in 2001 this only amounted to approximately 0.1 thousand hectares.

Overall, it is possible to conclude that the nutritional measures being taken to ensure soil fertility are insufficient and particularly so in regard to liming. With the establishment of agricultural holdings specialising in crop production, the utilisation of organic manure such as cereal straw and interplant fertilisers is becoming ever more vital. Bearing in mind the high costs of soil liming, there is a definite need for an increase in the current level of state support measures in the form of additional subsidies. 

2.5.2. Methods, emissions factors, activity data and assumptions


Methods

Used IPCC Revised guidelines Tier 1 method


Emissions factors

IPCC Default emissions factors

Default emission factors used to calculate CH4 emissions from enteric fermentation and manure management (kg/hed/year), see table 2.5.1.
Table 2.5.1.

CH4 emission factors from enteric fermentation and manure management*

	Types of animals
	CH4

 emission factors from enteric fermentation (kg/hed/year)
	CH4 

emission factors from manure management (kg/head/year)

	Dairy cattle
	81
	6

	Other cattle
	56
	4

	Sheep    
	8
	0.19

	Goats    
	5
	0.12

	Horses   
	18
	1.4

	Swine    
	1.5
	4

	Poultry  
	 
	0.078


* IPCC (Default)

The N2O emission factors, which were used, are collected in the following table. 

Table 2.5.2.

N2O emission factors for agricultural soils*

	Categories
	EF

	Synthetic fertilizers
	1.25% 

	AWAS
	1.25% 

	N-fixing Crops
	1.25%

	Crop residue
	1.25%

	Organic soils**
	8 kg N2O – N/ha

	Atmospheric deposition
	1% of N deposition

	N-leaching and run-off
	2.5% of N leaching


*IPCC (Default)

** IPCC Good Practice Guidance and Uncertainty Management in GHG inventories suggested emission factor

· National emission factors (CS) for nitrogen excretion rate per head of animal.

National experts made an account which was based on researches, which were made for a long period, analysing livestock manure amount and nitrogen amount in it (see table 2.5.3.). Only for goats weren’t calculate CS factors, because we didn’t have necessary information.

  Table 2.5.3.

Nitrogen excretion per head of animal

	Types of animals
	Nitrogen, kg/year
	N year, kg
	Nitrogen in 1 ton manure
	N year for IPCC, kg

	
	In manure, kg/day
	In urine, kg/day
	Total, kg/day
	
	
	

	Other cattle
	0,06
	0,08
	0,14
	51
	4,7
	50,0

	Dairy cattle
	0,1161
	0,078
	0,1941
	71
	4,9
	70,0

	Sheep
	0,0055
	0,012
	0,0175
	6
	9,7
	16,0

	Swine
	0,012
	0,0147
	0,0267
	10
	7,4
	20,0

	Horse
	0,0675
	0,072
	0,1395
	51
	6,6
	25,0

	Poultry
	-
	-
	2.55·10-3
	0,9
	15,0
	0,6

	Goats
	No data
	         25,0


Activity data

For emissions calculation used:

· Statistical yearbooks of Latvia;

· Different expert researches.

Activity data (for period from 1990 – 2001), which were used for CH4 and N2O emissions calculation are shaven in tables 2.5.4; 2.5.5.

Unfortunately there are sectors from which aren’t estimated activity data and that is why we can’t calculate emissions. 

These sectors are:

· Field burning of agricultural residues – for CH4, N2O, NOx, CO, NMVOS emissions estimation. All time these sub sectors were negligible, but for 2003 should be significant resources. 

· Agricultural soils – for NMVOC emissions;

· Manure management – for NMVOC emissions.

Table 2.5.4.

Activity data for N2O calculations from 1990 – 2001*

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

	Areable land, thsd. ha
	1687
	1689
	1688
	1711
	1710
	1713
	1712
	1800
	1841
	1851
	1845
	1841

	Area of cultivated organic soils, thsd. ha
	25.31
	25.34
	25.32
	25.66
	25.65
	25.69
	25.68
	27
	27.61
	27.77
	27.67
	27.62

	Permanent crops, thsd.ha
	35.4
	35.3
	21.8
	23.9
	29.7
	30.5
	27
	30.4
	24.6
	24.8
	24.6
	24.8

	N, thsd.t
	131.4
	112.4
	66
	39.7
	29
	11.5
	14.5
	19.4
	19.6
	19
	23
	31.6

	Pulses, thsd. t
	22.7
	20.7
	8.6
	4.3
	4.5
	4.7
	7.8
	8.3
	11.3
	3.6
	3.9
	4

	Cereal crops (total, thsd.t)
	1564
	1275
	1114
	1199
	878.5
	659.6
	938.4
	993
	900.2
	730.5
	869.5
	861.1


* Central Statistical Bureau 

Table 2.5.5.

Amount of animal 1990 – 2001*

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

	Dairy cattle
	535
	531
	482
	351
	311,9
	291,9
	276,8
	263
	242
	206
	204,5
	209,1

	Other cattle
	904
	852
	662
	327
	238,9
	245,2
	232,6
	214
	192
	172
	162,2
	175,6

	Sheep    
	165
	184
	165
	114
	86,3
	72,1
	55,5
	41
	29
	27
	28,6
	29

	Goats    
	5
	6
	6
	6
	7,4
	8,9
	8,4
	8,9
	10,5
	8,1
	10,4
	11,5

	Horses   
	31
	30
	28
	26
	26,8
	27,2
	25,8
	23
	22
	19
	19,9
	19,6

	Swine    
	1401
	1246
	867
	482
	500,7
	552,8
	459,6
	430
	421
	405
	393,5
	428,7

	Poultry  
	10321
	10395
	5438
	4124
	3700
	4198
	3790,7
	3551
	3209
	3237
	3104,6
	3621,2


* From the table it is seen, that dairy cattle essentially decrease until 1993, other cattle until 1993 too, but swine until 1992, poultry until 1992.

Assumptions

For N2O emissions calculations used following assumptions:

1. Animal waste management system (AWMS) % division for each type of animal, during 1990 – 2001;

2. Area of cultivated organic soils within country % division.

Detailed about these assumption.

AWMS

Unfortunately there isn’t a database about type of animal amount and manure management. Both these questions have been dispelled separately. For practical use is available small information, and from it isn’t possible to make real manure management characteristic.

Expert says, that we have information about:

· Animal amount and it is division by farms;

· Manure storage by regions (also in parish level);

· Construction and cubic measure of manure storage.

But we haven’t information, for example, what livestock liquid manure (swine or other cattle) has been gathered in the concrete reservoir. It isn’t known, whether reservoir cubic measures correspond to character real amount of animal. Situation is such that reservoir is accounted, but animal stall isn’t. Isn’t information about private small farms, which are significant  % division by separate AWMS (information from expert). 

Therefore expert made more detailed research about different AWMS, for manure % dividing. 

Wherewith assessment about manure management system were made for period from 1990 – 2001 in the following way:

1. Situation analyse for 2001 (are available some researches and statistical data);

2. Manure management assessment for 1990 (are separate research results on 80’s first part and mid, before essential changes in agriculture);

3. Interpolation of data, taking into account essential changes in agriculture sector in the 90’s first part (There were livestock amount decrease and closing of many animal farms.

General principles for assessing manure management see results in the table 2.5.6. [9]:

· For sheep’s, gouts, horses division according to 2001 division;

· For dairy cattle and other cattle the division has not changed from 1994 – 2001, but according livestock amount interpolate dynamics division indicates from 1991 – 1993;

· Division for swine and poultry has not changed from 1993 – 2001; interpolate data from 1991 – 1992.

Area of cultivated organic soils within country (Histosols)

In Latvia, soils that are extremely fertile and replete with organic substances take up only 5.9% (expert data) of all land that is utilised for agricultural objectives. The remaining land belongs to the category of less fertile soils. In Latvia, soils tend to be predominately podsolised and gley-based and deficient of organic substances [10].

National expert made a research about area of cultivated organic soils within country (Histosols) and result that only 1.5 % [10] from arable land is organic soils. Last 10 years (after 1990) Histosols soils amount could not change from all agricultural lands, because the practice wasn’t new land dehumidification or new land development – agricultural lands last two years did not change from 1990 agriculture lands. Furthermore now increases abandonment of management lands.

Table 2.5.6

AWMS % division 1990 – 2001 [9]

	Livestock type
	Anaerobic lagoon AWMS (%)
	Liquid system 

AWMS (%)
	Daily spread,    %
	Solid storage and dry lot AWMS (%)
	Pasture range and paddock

 AWMS (%)
	Other,  %

	
	1990
	1991
	1992
	1993
	1994
	2001
	1990
	1991
	1992
	1993
	1994
	2001
	1990
	1991
	1992
	1993
	1994
	2001
	1990
	1991
	1992
	1993
	1994
	2001
	1990
	1991
	1992
	1993
	1994
	2001
	1990
	1991
	1992
	1993
	1994
	2001

	Dairy cattle
	8
	7,8
	6,0
	1,4
	0
	0
	14.4
	14,2
	12,0
	6,6
	5
	5
	0,1
	0,1
	0,1
	0,1
	0,1
	0,1
	14.5
	14,9
	18,9
	28,9
	31,9
	31,9
	40,0
	40,0
	40,0
	40,0
	40,0
	40,0
	23,0
	23,0
	23,0
	23,0
	23,0
	23,0

	Other cattle
	10
	9,2
	6,4
	1,3
	0
	0
	21.5
	20,2
	15,5
	7,2
	5
	5
	0,1
	0,1
	0,1
	0,1
	0,1
	0,1
	35,0
	37,1
	44,6
	58,0
	61,5
	61,5
	16,6
	16,6
	16,6
	16,6
	16,6
	16,6
	16,8
	16,8
	16,8
	16,8
	16,8
	16,8

	Sheep    
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	42,5
	42,5
	42,5
	42,5
	42,5
	42,5
	57,5
	57,5
	57,5
	57,5
	57,5
	57,5

	Goats    
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	42,5
	42,5
	42,5
	42,5
	42,5
	42,5
	57,5
	57,5
	57,5
	57,5
	57,5
	57,5

	Horses   
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3,4
	3,4
	3,4
	3,4
	3,4
	3,4
	50,7
	50,7
	50,7
	50,7
	50,7
	50,7
	45,9
	45,9
	45,9
	45,9
	45,9
	45,9

	Swine    
	19.0
	17,5
	13,8
	10,0
	10,0
	10,0
	28,0
	27,8
	27,4
	27,0
	27,0
	27,0
	0
	0
	0
	0
	0
	0
	1,0
	 1,7
	2,8
	4,0
	4,0
	4,0
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0
	52,0
	53,0
	56,0
	59,0
	59,0
	59,0

	Poultry  
	10,0
	10,0
	2,1
	0
	0
	0
	65
	65,0
	57,1
	55
	55
	55
	0
	0
	0
	0
	0
	0
	6
	6
	13,1
	15
	15
	15
	1,0
	1,0
	2,6
	3,0
	3,0
	3,0
	18,0
	18,0
	25,1
	27,0
	27,0
	27,0


2.5.3. Emissions


2.5.3.1. Direct GHG emissions

Latvia submitted GHG emissions information about CH4 and N2O from agriculture sector. CH4 emissions are calculated from livestock enteric fermentation and manure management, but N2O emissions from manure management and agriculture soils.

CH4 emissions from livestock enteric fermentation and manure management starting from 1990 decreases, but from 2001 increases if compare with 2000, respectively about 4.46% and approximately about 7 %.


Primary N2O emission source is agricultural soils in Latvia. N2O emissions decrease comparison with 1990, but essential decrease is from 1993. With 2001 emissions increase and compose 71 % from all N2O emissions. Emissions is showed year by year of the table 2.5.7.; 2.5.8.


2.5.3.2. Indirect GHG emissions

Indirect emissions aren’t assessed from agriculture sector, for example NMVOC, because of the lack of the information.

Table 2.5.7.

CH4 emissions during 1990 – 2001, Gg
	Sector
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	A. Enteric fermentation
	97.96
	94.63
	79.27
	48.88
	40.6
	39.32
	37.09
	34.72
	31.67
	27.52
	26.88
	28.08

	B. Manure management
	13.31
	12.47
	9.5
	5.72
	5.17
	5.32
	4.77
	4.47
	4.19
	3.83
	3.73
	3.99

	Total
	111.27
	107.1
	88.77
	54.6
	45.78
	44.64
	41.86
	39.19
	35.86
	31.35
	30.6
	32.07
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Table 2.5.8.

N2O emissions during 1990 – 2001, Gg
	Sectors
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	B. Manure management
	0.97
	0.96
	0.9
	0.67
	0.58
	0.58
	0.54
	0.51
	0.46
	0.41
	0.4
	0.42

	D. Agriculture soils
	8.01
	7.61
	5.47
	3.66
	2.99
	2.36
	2.41
	2.51
	2.43
	2.18
	2.35
	2.67

	Total
	8.98
	8.58
	6.37
	4.33
	3.57
	2.94
	2.95
	3.02
	2.89
	2.59
	2.75
	3.09


2.5.4.Further improvements

· The assessment of key source used IPCC Good practice guidelines;
· The calculations of uncertainties, used IPCC Good practice guidelines;
· There are necessary some researches about activity data which lack from different sectors;

· There is necessary additional informational about livestock characterization (weight, feeding situation, milk yield (kg/day), pregnant (%), digestibility of feed (%) and other);

· There is necessary research about national emissions factors, which should be applicable for Latvian circumstances.

2. 6. Land-Use Change and Forestry

2.6.1. Overall description


The forests of Latvia and recourses of wood is one from general country national riches and take significant place in Latvian national economy. The total forest cover in 2000 reached 44.7 % of the land area of Latvia.  The 50-90 years old coniferous trees and 40-60 years old foliage tree (general birchen plantation) are dominate in Latvia.

Wood resources completely satisfy local consumption and sustain exports of wood products, representing a major contribution to the economy. Forestry is often the only employment for many rural residents.

In April 1998 the Cabinet of Ministers accepted the Forests Policy of Latvia, the goal of witch was sustainable management of forests and forestland, in consideration of their economic, social and ecological importance. The Forest Law came into force in 2000. The goal of this Law is sustainable forest management in Latvia [7].

Since the mid 1990’s, export of wood products has been 30-40% and has even exceeded 40% in the last two years. Wood harvest has significantly increased in Latvia since the beginning of the 1990’s. In 2000, 11 million m3 wood was harvested, which was 2.5 times more than in 1991. The growth in the volume of acquired timber is related to changes in regulatory enactments as a result of which a whole cycle of restrictions were rescinded, as well as to a growth in intensive forest management in privately owned forests, which reclaimed during the course of land reform. During the past four years, the volume of timber acquisition has stabilised at 10-11million m3. Wood harvest has reached 67% of the annual increment, estimated at 16.5 million m3 (see figure 2.6.1.). The largest part of wood harvested is in privately owned forests [3]. 

In future, the acquisition of timber could well remain at the current level. In State owned forests it is decided by an estimate that has been approved until 2005.

[image: image12.wmf]      Current growth 16.5 million m

3

 

per annum

4,4

4,0

4,8

5,7

6,9

6,8

8,9

11,2

11,0

10,0

10,8

0

2

4

6

8

10

12

14

16

18

1991

1993

1995

1997

1999

2001

mill. 

m

3


Figure 2.6.1. Timber acquisition in Latvia 1991 – 2001
[3]

Official forest resources registration didn’t every year, but after 5 year period. It was so until 1998, when was the lasts State of forest fund registration (that is 2/3 from all forests), but about 1/3 forests didn’t information. 

About 1990 year isn’t official information, only expert opinion and some researches. Information about annual increment of growing stock of forestry, see table 2.6.1.

Table 2.6.1.

Annual increment of growing stock

	
	1990-1994
	1995-1999
	2000-2004

	Annual increment of growing stock: 

· Total in managed forest, mill. m3;

· Deciduous, mill, m3
· Evergreen, mill.m3
· On other wooded land, mill. m3*

· Newly afforestated land, clearing and rough afforestation m3
	16.05

6.9

9.15

1.3

0.14
	16.5

6.91

9.59

1.3

0.265
	16.53

6.92

9.61

1.3

0.144

	Total annual growth increment
	17.49
	18.065
	17.974


* Increment of tree and bushes outside of forest lands– bushes, parks, alley, separate trees and so on, this value flowing decade can assume unchangeable [expert judgment]

2.6.2. Methods, emissions factors, activity data and assumptions

Methodology

Used IPCC Revised Guidelines, Default methodology

Overall calculating scheme:

Average annual growth increment in categories (t dm/ha)

=

Growth increment specific categories

/

Area

X

Biomass expansion factor (1.62)

X

Carbon uptake factor (0.5)

Equation for slash following [national expert]:

(Annual harvest mill.m3 X Biomass expansion factor (1.62))

-

Annual harvest mill.m3

Emission factors

· Used IPCC Revised guidelines (Default) emission factors, see table 2.6.2.

Table 2.6.2.

Some emission factors 

	For open burning of cleared forests

	CH4
	0.012

	CO
	0.06

	N2O
	0.007

	Nox
	0.121

	Default fractions

	Biomass Oxidised On Site
	0.9

	Carbon fraction
	0.5

	Nitrogen Carbon Ratio of Biomass burned
	0.01

	Annual loss rate for Upland crops (Mg/ha/yr)
	1.0

	C conversion factor for Limestone Ca(CO3)
	0.12


· Assumed by national experts.

Activity data

To calculate GHG emissions and removal from Land Use and Forestry sector necessary more information. Often this information isn’t precise, but it is expert opinion or assumption. For example for period from 1990 – 1994 was assumed area of managed land (it is constant – from national expert submitted data).

Activity data, which were used for GHG emission and removals calculation (see table 2.6.3.):

· Area of managed forest (coniferous, broadleaved);

· Newly afforested lands;

· Clearing and rough afforestation;

· Bushes

· Garden and park, alone trees – annual growth increment – 800 ths.m3;

· On other wooded land– annual growth increment – 500 ths.m3;

· Abandonment of managed lands;

· Annual growth increment, see table above;

· Annual growth increment for clearing and rough afforestation and newly afforested lands – 1 m3/ha;

· Slash;

· Annual amount of lime and areas;

· Crops area.

Assumptions

Assumptions are following:

· Managed forests divided: coniferous – 60%, broadleaved – 40%;

· Average density for different tree species (0.5) – one common wood density coefficient has been used for all tree species, because it is not possible to obtain biomass loss data for each tree species separately. Wood biomass growth increment is also not obtainable in the separation by the tree species.

· Carbon fraction – 0.5;

· Biomass expansion factor - 1.62;

· In period from 1990 – 1999 on–site burning 50% from slash; the rest 50% decay, but from 2000 – 70% from slash decay and 30% on-site burning;

· In the period 1990 – 1999 from it 50 % slash - 2/3 burning on–site, but 1/3 used such energy wood;

· From 2000 in the forest on - site from it 30% slash of burning – 2/3 is burning on - site and 1/3 used as energy wood.

Table 2.6.3.

Used activity data for GHG emissions and removals calculation

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

	Managed Forest land area, thsd.ha
	2803
	2803
	2803
	2803
	2820
	2870
	2882
	2884
	2871
	2877
	2888
	2902

	The area of strict reserves excluded from calculation*, thsd.ha
	52
	52
	52
	52
	52
	52
	52
	52
	52
	52
	52
	13.6

	Used land area for calculation, thsd.ha
	2500**
	2500**
	2500**
	2500**
	2517
	2442
	2454
	2456
	2679
	2449
	2581
	2633.4

	Deciduous
	1000
	1000
	1000
	1000
	1006.8
	976.8
	981.6
	982.4
	1071.6
	1028.335
	1032.4
	1053.36

	Evergreen
	1500
	1500
	1500
	1500
	1510.2
	1465.2
	1472.4
	1473.6
	1607.4
	1420.665
	1548.6
	1580.04

	Newly afforestated land***
	ND
	ND
	ND
	ND
	
	125
	125
	125
	125
	125
	4
	4

	Clearing and rough afforestation, thsd.ha***
	140
	140
	140
	140
	140
	140
	140
	140
	140
	140
	140
	140

	Bushes, thsd.ha***
	111
	111
	111
	111
	111
	111
	111
	111
	111
	111
	111
	111

	Abandonment of managed Lands, thsd.ha****
	-
	-
	-
	-
	-
	12.6
	20
	15.1
	21.5
	26.5
	31.7
	41.7

	Annual cutting, thsd. m3*****
	3700
	4390
	4010
	4760
	5730
	6885.7
	6763.6
	8923.3
	10029.4
	10700
	11000.4
	10350.5


* 1990-2000 national expert judgment

** assumed constant value, from expert submitted data 

***expert data

**** From 2002 Research  “CO2 piesaistes novērtējumu pamestajās apsaimniekotajās zemēs 1990-2001” 

***** Central Statistical Bureau of Latvia

2.6.3. Emissions


2.6.3.1. Direct GHG emissions

Removals of CO2 take place due to the growth of vegetation through the process of photosynthesis.

Comparing CO2 removals between 1990 and 2001, it decreases approximately 2 times (respectively 1990 – 18948.29 Gg and 2001 – 9256.25 Gg). Such results are explained due to information that is described in 2.6.1. (for example, increasing annual harvest).  Total Net CO2 emissions and removals You can see in the figure 2.6.1., but data in the table 2.6.4.
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Figure 2.6.1. Total Net CO2 emissions/removals
 Although starting with 2001 CO2 removals begin increase if comparing with 2000, respectively 8222.47 Gg and 9256.25 Gg.

 This increases due to:

· Decrease of annual harvesting quantity;

· Decrease of CO2 emissions from soils – (2000 – 94.69 Gg and 2001 – 91.24 Gg);

· Decrease of CO2 emissions from burning on – site (1999 – 1824.35 Gg, but 2001 – 1058.91 Gg);

· Increase of abandonment of managed lands, which overgrown with bushes.

At direct GHG emissions accounting emissions from slash on – site burning and it are CH4 and N2O (see table 2.6.5.).

Table 2.6.4.

C and CO2 emissions, removals and total Net CO2 removals no Land use Change and Forestry, Gg

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

	5. A Changes in Forest and Other Woody Biomass Stocks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total annual growth increment, Gg C
	6909.70
	6909.70
	6909.70
	6909.70
	6909.70
	7142.58
	7142.58
	7142.58
	7142.58
	7142.58
	7105.72
	7105.72

	Total Biomass Consumption from Stocks (C release, Gg)
	1498.50
	1777.95
	1624.05
	1927.80
	2320.65
	2788.71
	2739.26
	3613.94
	4061.91
	4333.50
	4455.00
	4192.16

	Other Changes in carbon stocks  (Gg, C)
	34.77
	35.30
	35.51
	36.17
	37.39
	39.57
	41.66
	45.21
	49.52
	54.30
	83.43
	85.88

	C release, Gg
	1533.27
	1813.25
	1659.56
	1963.97
	2358.04
	2828.28
	2780.91
	3659.14
	4111.43
	4387.80
	4538.43
	4278.04

	Net annual C release, Gg C
	5376.43
	5096.45
	5250.14
	4945.73
	4551.66
	4314.30
	4361.66
	3483.43
	3031.14
	2754.78
	2567.29
	2827.68

	Net CO2 removals Gg CO2
	19713.56
	18686.98
	19250.51
	18134.35
	16689.41
	15819.09
	15992.76
	12772.58
	11114.19
	10100.85
	9413.40
	10368.18

	5. B Forest and grassland conversion
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Emissions from burning of clearing, Gg, CO2
	630.85
	748.50
	683.71
	486.95
	976.97
	1174.01
	1153.19
	1521.42
	1710.01
	1824.35
	1125.30
	1058.91

	5. C Abandonment of Managed Lands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Temperate (Mixed Broadleaf/Coniferous Gg, CO2
	 
	 
	 
	 
	 
	11.55
	18.33
	13.84
	19.71
	24.29
	29.06
	38.23

	5. D Total CO2 Soil, Gg
	134.42
	134.05
	84.55
	92.25
	113.52
	116.45
	102.44
	112.79
	92.27
	93.09
	94.69
	91.24

	Total Land -Use Change and Forestry, Gg CO2
	18948.29
	17804.43
	18482.25
	17555.14
	15598.92
	14540.18
	14755.46
	11152.21
	9331.62
	8207.70
	8222.47
	9256.25


Table 2.6.5.

Direct GHG emissions from on – site burning, Gg
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	CH4
	2.75
	3.27
	2.98
	2.12
	4.26
	5.12
	5.03
	6.64
	7.46
	7.96
	4.91
	4.62

	N2O
	0.02
	0.02
	0.02
	0.01
	0.03
	0.04
	0.03
	0.05
	0.05
	0.05
	0.03
	0.03


2.6.3.2. Indirect GHG emissions


Indirect emissions were calculated from slash burning on – site in the forest, emissions see in table 2.6.6.

Table 2.6.6.

Indirect GHG emissions from Forestry sector, Gg

	 Years
	Nox
	CO

	1990
	0.68
	24.09

	1991
	0.81
	28.58

	1992
	0.74
	26.11

	1993
	0.53
	18.59

	1994
	1.06
	37.30

	1995
	1.27
	44.83

	1996
	1.25
	44.03

	1997
	1.65
	58.09

	1998
	1.85
	65.29

	1999
	1.98
	69.66

	2000
	1.22
	42.97

	2001
	1.15
	40.43


Indirect emissions increased just during the period 1997 – 1999 and it is related with annual cutting increase.

These emissions decrease with 2000.

2.6.4. Further improvements

Land use change and Forestry sector necessary essential improvement:

· National expert will require to create national methodology for CO2 removals calculation related with IPCC Revised guidelines;

· Necessary some researches about Default emissions factors from IPCC Revised guidelines, for adaptation for Latvian circumstances;

· Researches about national emissions factors;

· Necessary more detailed data for CO2 removals calculations.

2.7.Waste

2.7.1. Overall description

Waste management has acquired priory significance in the environmental protection policy as one of the instruments for sustainable use of natural resources. Undeveloped policy, ill-considered and disorganised waste management system endanger the usable amount and quality of the principal natural resources – air, water and soil. 

From 2000 until 2003 the legislation in the waste sector has been harmonised in conformity with the requirements of the European Union (EU) environmental legislation. The main directions in the waste management are the development of a common waste registration system, development of a payment system for waste management services, ensuring of conditions which promote processing of municipal waste (hereinafter – waste). 

Problems with successful implementation of the waste policy in the European Union, as well as the prominent trend of the waste volume (both industrial and municipal) increase in the EU candidate countries emphasises the need to implement the regional waste management plans in the time limits specified and to full extent.

Data on hazardous waste in Latvia have been collected and compiled since 1997 but data on municipal waste since 2001. Until then the waste volume was determined on the basis of separate pilot projects implemented in the biggest cities in the middle of 90-ies and on the basis of the assessment and forecasts by waste management experts.


According to the Latvian Environment Agency (LEA) data in 2001 the total generated volume of waste in Latvia was approximately 1.2 million tons (510 kg/per capita), of which – 82.14 thousand tons were hazardous waste (35 kg/per capita) or 6.8% of total generated volume of waste.

In recent years the volume of hazardous waste generated in Latvia is decreasing. To a great extent it has been influenced by the legislative changes in the waste sector, particularly, by setting strict criteria for waste classification (for example, the classification of the amount of waste water sludge in hazardous waste or usable materials, also classification of many other problematic wastes has been significantly changed).

On the basis of the results of the environmental impact assessment procedure, it is planned to install a hazardous waste incineration plant with capacity of 2000 tons per year and to create a hazardous waste disposal landfill (designed capacity – 180 thousand tons). The hazardous waste incineration plant has to commence its operation already in 2003. It is intended to create 4-6 special hazardous waste collection stations at the largest industrial centres. In co-operation with local governments it is planned to create collection points of the hazardous waste generated in households that would be easily accessible to the population.

Due to the limited treatment, processing and liquidation capacity at the end of 2001 a great amount (1.41 million tons) of this waste had accumulated which was stored within the territories of the undertakings (waste generators) (in 2000 – 1.45 million tons).

At present only around 60% of the population are provided with and use services of waste management organisations. Therefore the amount of mixed municipal waste generated by households can be determined using statistical determination methods and could be within the limits of 340-380 kg/per capita. The forecast provides for rapid increase of the total generated waste volume: in 2005 – 618 kg/per capita, in 2010 – 772 kg/per capita.

As a result of the implementation of the regional waste management plans the number of small waste dumps has significantly decreased: if in 1998 558 waste dumps operated then in 2001 there were only 252. In accordance with the Latvian Waste Management Strategy, 1998-2010 by 2007 it is intended to reduce the number of dumps to 50 but by 2010 10-12 large sanitary waste landfills are to be established, closing down all the dumps.

Due to the lack of data, which is related to the fact that in various countries the statistical data on waste are compiled and published with differing regularity, at present it is difficult to make categorical conclusions and evaluate the Latvian situation in the waste sector on the basis of data accumulated over few years. However, the basis for actual comparison has already been created. Of course, timely implementation of the State waste management strategy and the developed plans will be of great significance in further data reliability and quality increase. Latvia generates approximately 7 times less waste than in Europe on average [ 3 ].

To properly evaluate methane emissions from wastewater using the IPCC methodology and GPG guidelines “Wastewater Management In Latvia and the Formation of Methane” project was created. 

In most cases municipal wastewaters are treated in aerobe systems and methane formation is either negligible or nonexistent.

The only place in Latvia where sludge are treated with an anaerobic method is in Riga wastewater treatment facilities BAS “Daugavgrīva”, where three methane tanks are in operation with the total volume of 12000 cubic meters. All produced biogas (12000 cubic meters per day on average) is burned in a cogeneration facility, producing heat and electricity.

In all other Latvia’s cities and towns only aerobic wastewater treatment installations are operating, if any at all. There is no anaerobic treatment of sludge taking place, neither with nor without the use of biogas.

Because of Latvia’s climate sludge fields produce negligent amounts of methane, therefore calculations of methane emissions from municipal wastewater sludge are nonexistent [ 17 ].

2.7.2. Methods, emissions factors, activity data and assumptions
Solid Waste Disposal on Land

To determine which waste disposal sites contain MSW, data from Regional Environmental Boards of 1989 and 1990 and the 1997 project “Latvian Municipal Solid Waste Management Strategy 1998-2010” was used.

Using available data, it can be concluded that most Latvian waste disposal sites were unmanaged up to 1995, when managing of Riga waste disposal sites was started.

As found within the project “Latvian Municipal Solid Waste Management Strategy 1998-2010”, 77% of Latvia’s disposal sites are smaller than two hectares, while 75% receive less than 1000 m³ of waste per year.  Taking into consideration the number of existing sites and the calculated stored MSW amounts, the amounts of waste stored in different types of sites as well as the waste distribution among sites were calculated. 
Amounts of waste stored in different types of sites [18].       



Table 2.7.1.

	Year
	Managed sites
	Unmanaged sites

 (>= 5 m)


	Shallow unmanaged

 (=< 5m) sites

	
	%
	%
	%

	1990
	NO
	93
	7

	1991
	NO
	93
	7

	1992
	NO
	93
	7

	1993
	NO
	93
	7

	1994
	NO
	93
	7

	1995
	59
	34
	7

	1996
	59
	34
	8

	1997
	59
	34
	8

	1998
	84
	8
	8

	1999
	85
	7
	8

	2000
	87
	5
	8

	2001
	90
	5
	5


In 1990 the total generated MSW was taken from Environment Review ’96 . It was calculated as 125 Gg rural + 270 Gg urban * number of inhabitants. For the years 1995 to 2000 data from “The National Household Waste Management Program 500-“ was used (see attached Excel table).

Wastewater Treatment

The dynamics of municipal wastewater treatment plant construction and reconstruction are unknown. Therefore it is difficult to calculate methane emissions from municipal wastewater. It is possible to use the current data available to Latvian Environment Agency about the fact that in 2001 244 million cubic meters of wastewater was released, of which 150 million cubic meters were treated by different wastewater treatment plants, approximately 90 percent of which were biological plants. Data about the number of people who have access to sewage systems could be used. Unfortunately it is incomplete. 


It is easier to use control formula offered by IPCC to calculate methane emissions:

WM = P ( D ( SBF ( EF ( EF ( FTA ( 365 ( 10 –12, where

WM – total methane ( CH4 ) emission from municipal wastewater in one year, Tg

P – number of residents 

D – organic load BOD, = 60 g BOD/person

SBF – BOD easily degradable part, = 0.5

EF – emission factor, g CH4/g BOD, =0.6

FTA – BOD anaerobe degradable part, =0.8 

In March 31st of 2000 there were 2375000 residents in Latvia. It has decreased by 291000 or 10.9% since 1989.  The amount of residents in 1st of January 1998 was 2485000, but in the end of the year it was 2433000. So on average there are about 2.4 million residents in Latvia, and

WM = 2,4 (10 6 ( 60 ( 0.5 (0.6 (0.8 (365 ( 10 –12 = 0.013

However, if we assume that Riga and part of Jurmala, whose wastewater is treated by BAS “Daugavgriva” are methane producing then this WM has to be decreased by one third and thus WM = 0.013 ( 2/3 = 0.0086
Industrial wastewater

The calculations do not take into consideration the wastewater of facilities that release their wastewater into the municipal waste treatment plants. This is also agreed to by IPCC. In statistic reports those facilities are considered as wastewater suppliers to municipal treatment plants.

This report contains only methane emissions from local facility treatment.

Activity data
The first step in determining organic waste amounts from industry is to create a list of main polluting sectors. Most often it is food production and production of paper and pulp. It would be best to use local data about industrial wastewater and waste. Alternatively IPCC Guideline data can be used. It offers specific COD data for several sectors.

The most attention in Latvia has to be paid to food industry, thus further in the text the word industry will mean food industry.

The main sectors are milk processing, fish processing, and meat processing. Next come bread making, beer brewing, sugar plants, potato starch production, fruit and vegetables preserve production, production of sweets, ice cream production, and others. 

In all cases when comparing data from water use report database, expert data and information from industrial associations and companies, it can be seen that the data does not match and there is no correlation between data either by the amount of product or the amount of released wastewater or local treatment levels. Therefore to simplify methane emission calculations, statistic data about the amount of product produced or substrate processed was used.

Waste Incineration


According to “IPCC Good Practice and Uncertainty Management in National Greenhouse Gas Inventories” emissions of CO2 and N2O gases have to be calculated from the waste incineration process. CH4 emissions from waste incineration are negligible, thus are not calculated according IPCC methodology. Under regular conditions CO2 emissions are substantially larger than the emissions of N2O. Emissions from waste incineration production of energy are considered under the Waste sector, while emissions from waste incineration with energy production are considered under the Energy sector.


Data about amounts of burned waste in Latvia can be found in databases 3-BA and 3-SA that are created and maintained by Latvian Environment Agency. Data about hazardous waste (3-BA) is available starting 1999, and data about household waste (3-SA) is available starting 2001. In the data base 3-BA from 1997 to 2001 there is a separate entry about the amount of burned waste. Starting 2002 the database will also contain entries for recovery (R) and disposal (D) of waste, which is consistent with the EU legislation. Thus it will be possible to find the incinerated waste by summing the amounts disposed with the codes D10 and D11.


Currently there are no large amounts of waste being burned in Latvia, main pollutant emissions being attributed to hazardous waste. According to the “IPCC Good Practice and Uncertainty Management in National Greenhouse Gas Inventories” waste is classified as: household waste, wastewater sludge, medical waste, and hazardous waste. The amounts of incinerated medical waste are registered in the 3-BA database as “Health service for humans and animals as well as related research waste”. All hospitals report in this entry, so it is impossible to accurately separate medical waste from burned bodies and body parts burned locally in the hospital furnaces. Approximate data is available about Riga crematorium and calculations of its emissions are under the CORINAIR section. The rest of burned waste from 3-BA database is considered hazardous waste.

CO2 emissions are calculated using the following formula:

CO2 emission ( Gg/year ) = (i[ IWi*CCWi*FCFi*EFi*44/12 ],where:

 i = solid municipal waste

             hazardous waste

             medical waste

             wastewater sludge

IWi = amounts of type i waste incinerated. (Gg/year)

CCWi = carbon contents in the type i waste


FCFi = fossil carbon contents in the type i waste

EFi = effectiveness of incineration of type i waste

44/12 = conversion of C into CO2

There are no factors for carbon and fossil carbon amounts in each type of waste, therefore default factors from “IPCC Good Practice and Uncertainty Management in National Greenhouse Gas Inventories” are used, see table 2.7.2.

Table 2.7.2.

Default factors of CO2 emissions

	
	Solid household waste
	Wastewater sludge
	Chemical waste
	Hazardous waste

	C contents in waste
	33-50% of waste.

(wet)

default: 40%
	10-40% of algae (dry)

default:30%
	50-70% of waste.

(dry)

default:60%
	1-95% of waste.

(wet)

default:50%

	Fossil C contents in waste
	30-50%

default:40%
	0%
	30-50%

default:40%
	90-100%

default:90%

	Incineration effectiveness
	95-99%

default: 95%
	95%
	50-99,5%

default:95%
	95-99,5%

default:99,5%


Incineration of household waste

Active data for the calculations is taken from the 3-SA database, amounts of waste disposed under codes D10 and D11. Data is available starting 2001. Current incineration facilities can be classified under “older plant” using corresponding emission factors. 

Incineration of industrial waste

According to the CORINAIR methodology, hazardous waste is considered as industrial waste. The data is taken from the 3-BA database, which contains data about the amounts of incinerated waste. The amounts of incinerated medical waste are registered in the 3-BA database as “Health service for humans and animals as well as related research waste”. Emissions can be calculated by using emission factors provided under this sector.

Cremation


If it were possible to access data about the amounts of burned bodies in crematoriums, it would be possible to calculate specific emissions using factors in the cremation sector. Unfortunately data is only available about the Riga crematorium, which according to the “Inventory of Dioxin and Furan Releases in Latvia” final report in 2002 is the only working crematorium in Latvia. The crematorium is operating since December 22nd of 1994, therefore emissions can be calculated starting the year 1995. On average 1500 to 2000 bodies are incinerated every year. The main gases emitted during cremation are SOx, NOx, CO, and VOC all of them have to be reported in the IPCC inventory. Calculations are based on emission factors given by the CORINAIR methodology (table 8.1. Emission Factors per Cremation.).

2.7.3. Emissions


2.7.3.1. Direct GHG emissions

Calculation of CO2 emissions from waste incineration:

Year 1999

Data is only available about hazardous and medical waste.

CO2 Gg/year (hazardous waste) = 1,575*0,5*0,9*0,995*44/12 = 2,586 Gg

1,575 – amount of burned hazardous waste in 1999 from the 3-BA database.

CO2Gg/year (medical waste.) = 0,201*0,6*0,4*0,95*44/12 = 0,168 Gg

0,201 – amount of burned medical waste in 1999 from 3-BA database.

Total: 2,754 Gg



Year 2000

Data is only available about hazardous and medical waste.

CO2 Gg/year (hazardous waste) = 1,893*0,5*0,9*0,995*44/12 =3,108 Gg

1,893 – amount of burned hazardous waste in 2000 from the 3-BA database.

CO2Gg/year (medical waste.) = 0,056*0,6*0,4*0,95*44/12 = 0,049 Gg

0,056 – amount of burned medical waste in 2000 from 3-BA database.

Total: 3,157 Gg

Year 2001

CO2 Gg/year (hazardous waste) = 4,707*0,5*0,9*0,995*44/12 =7,728 Gg

7,728 – amount of burned hazardous waste in 2001from the 3-BA database.


CO2Gg/year (medical waste.) = 0,213*0,6*0,4*0,95*44/12 = 0,178 Gg

0,213 – amount of burned medical waste in 2001 from 3-BA database.

CO2Gg/year (household waste) = 0,020*0,4*0,4*0,95*44/12 = 0,011 Gg

0,020 – amount of burned household waste in 2001 from 3-BA database.

Total: 7,919 Gg

The total emissions of methane can be seen in the following table 2.7.3. Up to the year 2000 the emissions are relatively stable, but a spike is observed in 2001. The reason for this is the fact that beginning 2001 active data in the sub-sector  “Solid Waste Disposal on Land“ is taken from the database 3-SA, instead of being based on expert opinions. It is most likely that there will be no such spikes in the future. 

Table 2.7.3.
CH4 emissions, Gg
	Sector of economic activity 
	Emissions, Gg

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

	2. Total Waste
	42,10
	42,21
	42,15
	37,35
	37,19
	42,12
	41,03
	39,14
	39,55
	38,87
	39,61
	63,20

	A. Solid Waste Disposal on Land
	25,58
	25,93
	26,73
	27,07
	27,31
	32,49
	31,52
	29,68
	30,08
	29,54
	30,19
	53,60

	B. Wastewater Handling
	16,52
	16,28
	15,42
	10,28
	9,88
	9,63
	9,51
	9,46
	9,47
	9,33
	9,42
	9,60


Total methane emission is mainly affected by the Solid Waste Disposal on Land sector (see figure 2.7.1). Emissions from wastewater depend on the capacity of production and the amounts of industrial wastewater. Since there was a downslide in the production capacities in the middle of 1990’s, emissions of methane decreased as well. 
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Figure 2.7.1 CH4 emissions
N2O emission assessment

A small amount of N2O is emitted during the release of sewage system wastewaters. The calculations employ total protein use of 0,075 kg per resident per day, or 27,375 kg per resident per year. This number was acquired from expert data at the Latvian Food Centre.

N2O emission factors should be found using measurements of emissions, since it depends on the type of waste and the type of incinerator. It is not clear what types of incinerators are currently used in Latvia, therefore it is impossible to calculate emissions. The default factors given in “IPCC Good Practice and Uncertainty Management in National Greenhouse Gas Inventories” are not thorough.


2.7.3.2. Indirect GHG emissions

According to the CORINAIR methodology, indirect emissions in the waste sector are not observed, except for NMVOC, whose emissions in Latvia have not been assessed.

Emissions from cremation are calculated by multiplying the number of bodies burned with the emission factor. Only the average number of bodies burned in the years 1995 to 2001 in Riga crematorium is available, therefore emissions are identical in all years.

SOx emissions= 1750*6,364*10-2kg/body = 111,37 kg ( 0,000111 Gg

NOx emissions = 1750*4,552*10-1kg/body = 796,6 kg ( 0,000797 Gg

CO emissions = 1750*2,121*10-1kg/body = 371,175 kg ( 0,000371 Gg

NMVOC emissions = 1750*1,30*10-2kg/body = 22,75 kg ( 0,000022 Gg
2.7.4. Further improvements

Data about waste incineration is only available starting 1999, since that is the year when burned amounts are registered in the database 3-BA. Compatible data about years 1990 to 1998 is not available. In the future database data will continue to be available, and starting 2003 the databases 3-SA and 3-BA might be combined. The amounts of incinerated waste will be classified according to waste codes, so there should be no problems with the classification by waste types. The databases are becoming more complete with each year, thus improving the quality of data and consequently the precision of calculated emissions from incineration of waste. To further improve the precision of calculated emission, it would be necessary to research the carbon contents in waste. This would result in CO2 emission factors that are better suited for Latvia.

	Year
	Landfill status
	Annual MSW landfilled (Gg)
	Total MSW generated (Gg/year)
	Fraction of MSW disposed to SWDS
	CH4 cor.factor MCF
	DOC fraction
	Annual DOC degraded (Gg)
	Fraction DOC dissimilated
	Fraction CH4 in landfill gas
	Recovered CH4,
	Conv. factor
	CH4 emissions (Gg)
	Total CH4,Gg

	1990
	Managed
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0,00
	25,58

	
	Unmanag.>5m
	399,1
	616,4
	0,7
	0,80
	0,15
	47,89
	0,77
	0,5
	
	16/12
	24,58
	

	
	Unmanag.<5m
	32,4
	616,4
	0,7
	0,40
	0,15
	1,94
	0,77
	0,5
	
	16/12
	1,00
	

	1991
	Managed
	
	
	
	
	
	
	
	
	
	
	0,00
	25,93

	
	Unmanag.>5m
	404,8
	624,5
	0,7
	0,80
	0,15
	48,6
	0,77
	0,5
	
	16/12
	24,94
	

	
	Unmanag.<5m
	32,3
	624,5
	0,7
	0,40
	0,15
	1,9
	0,77
	0,5
	
	16/12
	0,99
	

	1992
	Managed
	
	
	
	
	
	
	
	
	
	
	0,00
	26,73

	
	Unmanag.>5m
	418,6
	632,6
	0,71
	0,80
	0,15
	50,2
	0,77
	0,5
	
	16/12
	25,79
	

	
	Unmanag.<5m
	30,5
	632,6
	0,71
	0,40
	0,15
	1,8
	0,77
	0,5
	
	16/12
	0,94
	

	1993
	Managed
	
	
	
	
	
	
	
	
	
	
	0,00
	27,07

	
	Unmanag.>5m
	424,0
	640,7
	0,71
	0,80
	0,15
	50,9
	0,77
	0,5
	
	16/12
	26,12
	

	
	Unmanag.<5m
	30,9
	640,7
	0,71
	0,40
	0,15
	1,9
	0,77
	0,5
	
	16/12
	0,95
	

	1994
	Managed
	
	
	
	
	
	
	
	
	
	
	0,00
	27,31

	
	Unmanag.>5m
	426,1
	648,8
	0,71
	0,80
	0,15
	51,1
	0,77
	0,5
	
	16/12
	26,25
	

	
	Unmanag.<5m
	34,5
	648,8
	0,71
	0,40
	0,15
	2,1
	0,77
	0,5
	
	16/12
	1,06
	

	1995
	Managed
	288,3
	657,0
	0,71
	1,00
	0,15
	43,2
	0,77
	0,5
	
	16/12
	22,20
	32,49

	
	Unmanag.>5m
	155,8
	657,0
	0,71
	0,80
	0,15
	18,7
	0,77
	0,5
	
	16/12
	9,60
	

	
	Unmanag.<5m
	22,4
	657,0
	0,71
	0,40
	0,15
	1,3
	0,77
	0,5
	
	16/12
	0,69
	

	1996
	Managed
	270,4
	650,0
	0,71
	1,00
	0,15
	40,6
	0,77
	0,5
	
	16/12
	20,82
	31,52

	
	Unmanag.>5m
	156,4
	650,0
	0,71
	0,80
	0,15
	18,8
	0,77
	0,5
	
	16/12
	9,63
	

	
	Unmanag.<5m
	34,6
	650,0
	0,71
	0,40
	0,15
	2,1
	0,77
	0,5
	
	16/12
	1,07
	

	1997
	Managed
	256,1
	621,1
	0,70
	1,00
	0,15
	38,4
	0,77
	0,5
	
	16/12
	19,72
	29,68

	
	Unmanag.>5m
	145,2
	621,1
	0,70
	0,80
	0,15
	17,4
	0,77
	0,5
	
	16/12
	8,94
	

	
	Unmanag.<5m
	33,0
	621,1
	0,70
	0,40
	0,15
	2,0
	0,77
	0,5
	
	16/12
	1,02
	

	1998
	Managed
	350,9
	597,4
	0,70
	1,00
	0,15
	52,6
	0,77
	0,5
	
	16/12
	27,02
	30,08

	
	Unmanag.>5m
	32,1
	597,4
	0,70
	0,80
	0,15
	3,9
	0,77
	0,5
	
	16/12
	1,98
	

	
	Unmanag.<5m
	35,1
	597,4
	0,70
	0,40
	0,15
	2,1
	0,77
	0,5
	
	16/12
	1,08
	

	1999
	Managed
	347,6
	584,2
	0,70
	1,00
	0,15
	52,1
	0,77
	0,5
	
	16/12
	26,77
	29,53

	
	Unmanag.>5m
	28,6
	584,2
	0,70
	0,80
	0,15
	3,4
	0,77
	0,5
	
	16/12
	1,76
	

	
	Unmanag.<5m
	32,7
	584,2
	0,70
	0,40
	0,15
	2,0
	0,77
	0,5
	
	16/12
	1,01
	

	2000
	Managed
	365,9
	585,0
	0,71
	1,00
	0,15
	54,9
	0,77
	0,5
	
	16/12
	28,17
	30,20

	
	Unmanag.>5m
	16,2
	585,0
	0,71
	0,80
	0,15
	1,9
	0,77
	0,5
	
	16/12
	1,00
	

	
	Unmanag.<5m
	33,2
	585,0
	0,71
	0,40
	0,15
	2,0
	0,77
	0,5
	
	16/12
	1,02
	

	2001
	Managed
	652,5
	
	
	1,00
	0,15
	97,9
	0,77
	0,5
	
	16/12
	50,25
	53,60

	
	Unmanag.>5m
	36,3
	
	
	0,80
	0,15
	4,4
	0,77
	0,5
	
	16/12
	2,23
	

	
	Unmanag.<5m
	36,3
	
	
	0,40
	0,15
	2,2
	0,77
	0,5
	
	16/12
	1,12
	


3.International Bunkers

3.1. Overall description
Aviation

All functions related with aircraft generally were got from airport “Riga”. Complete information is only for 1999, 2000 and 2001  - that is for period, when were made computer accounts. For other years, starting from 1991 is information only about complete number of flights and weren’t divided separately – domestic and international flights. Therefore expert accounted average % number of flights for period from 1999 – 2001 and for such principle were divided flights starting from 1991 too, see tables 3.1.and 3.2.

Number of fights for 1990 were determined, due to 90 - ties years political situation in our country – beginning of 90 – ties decrease number of flights to Russia.
Table 3.1.

Fuel consumption and dividing of flights

	Year
	International flights
	% divide of international flights

	
	kg/LTO
	ton/flight
	

	1999
	868
	0.618
	97.6

	2000
	798
	0.556
	96.6

	2001
	837
	0.588
	95.6

	Average
	834
	0.597
	96.5


Table 3.2.

Divided flights

	Year
	Complete number of flights
	International flights

	1990
	25600*
	24704

	1991
	25278
	24393

	1992
	11647
	11239

	1993
	11712
	11302

	1994
	14146
	13651

	1995
	15695
	15146

	1996
	16298
	15728

	1997
	16964
	16370

	1998
	19483
	18801

	1999
	19387
	18926

	2000
	18070
	17412

	2001
	18910
	18087


The Airport “Riga” attended average 134-166 different aircraft types. Therefore experts divided aircrafts into similar groups. 

Calculations shoved that average fuel consumption of international flight LTO cycle was close to domestic flights, which is shoved in IPCC guidelines 1-52 table. That is explicable, that in Latvia were used aviation techniques, which were used in other countries for domestic flights.

From airports of Latvia were not made - continent flights and therefore weren’t used big aero busses [8].

For average fuel consumption during flights, wherewith also emissions, were necessary to determine average flight distance in territory of Latvia.

Average distance of international flights into LV territory is dependent on flights destination. Considering flights % division by direction was also accounted average flight distance for international flights – 100 nm. 

For 1990 and 1991 were developed different situation, because were more flights to Moscow. Therefore in this years average flight distance were determined – 110 nm [12].

Navigation

With ship transport related actions can be divided:

1. Ship incoming, manoeuvre and exit from port;

2. Ship drifting into LV territorial waters.

To determine number of ships attended Latvia ports and fuel consumption were used also Latvian Marine experts information about – fuel consumption for unit of time, ships tonnage and allowed driving speed into ports.

Fuel consumption for ships when they come in, exit, manoeuvre in the ports and leave country territorial waters was dependent from ports territory and locality. Considering all these values expert accounted fuel consumption for one passage (way) into territorial waters.

Table 3.3.

Fuel consumption for one passage, ton

	Ports
	Territorial waters

	Rīga
	6.28

	Ventspils
	1.92

	Liepāja
	1.1

	Mazās ostas
	0.9


Table 3.4.

Fuels consumption into territorial waters, ton/year

	Year
	Coming in/excite (into, from) ports

	
	Rīga
	Ventspils
	Liepāja
	Mazās ostas

	1990
	23977
	4765
	-
	-

	1991
	19267
	4028
	-
	-

	1992
	18312
	3602
	-
	-

	1993
	16290
	3617
	392
	103

	1994
	20385
	4547
	1008
	218

	1995
	25999
	4819
	1232
	563

	1996
	26012
	5818
	1474
	268

	1997
	39124
	5983
	2105
	481

	1998
	48459
	5864
	2105
	760

	1999
	41913
	5553
	2130
	671

	2000
	49939
	5695
	2847
	925

	2001
	49034
	6136
	2917
	1004


3.2. Methods, emissions factors, activity data and assumptions

Methods
Used IPCC Good practice Guidelines, Tier 1 method


Emissions factors
The emission factors used from IPCC Good practice guidance and they are the same as for domestic transport.

Activity data

Data about fuel consumption by transport mode from special Research 1990-2001 [8], because Statistical Bureau had incomplete data. 

3.3. Emissions


Emissions from international aviation and navigation were not included into national total emissions.  Detailed emissions can see into CRF, see attached fails.

3.4. Further improvements



For international aviation and navigation should be made essential improvements.  Generally need to improve activity data for emissions calculation as well as cooperate with some experts about this theme.

4.Recalculation and information related to methodologies


The latest recalculations were made 2003 January – February. Recalculated data were fulled into CRF (1990 –2001). 

For period from 1990 – 2000 emissions, activity data and emissions factors were used CRF Software 1.01.xls. (because in this format there is an option for data import and we used this option in agriculture sector), but starting with 2001 we used Software v1.22.xls. 


For GHG emission calculation we used supplemental Excel fails for Energy, LUCF, Waste, Solvent, Industry sectors and International bunker, but for agriculture sector – IPCC Software.


In some sectors as Energy, LUCF and Waste IPCC methodology was revised and based on needs of recalculation was made additional research to compile data and investigate appropriate approach to fulfil IPCC requests.

5.  Uncertainties

There are not calculated possible emissions uncertainties at the moment according with IPCC Good practice guidelines due to lack of finance and specialists. It is the nearest future job.

6. Quality assurance and quality control (QA/QC)

The QA/QC are not assessed at the moment according with IPCC Good practice guidelines due to lack of financial and human resources. 

Based on IPCC Guidelines (Volume 1. Reporting Instructions, Tables 37), Database managers Agita Gancone and Kristine Zommere from Latvian Environment Agency made GHG inventory estimation procedure. Estimation of Inventory was made according to available activity data, the reliability of data and research level of particular emission source category.

6. Summary 
1. GHG emissions are filled in CRF for all years, for period 1990-2001;

2. Latest recalculations were made in the 2003 January, for all years (1990-2001) due to methodology, activity data, emissions factors, assumptions changed and GHG inventory in–country review in 2002 September, when was submitted some essential notes;

3. For emission calculations were used IPCC Revised guidelines Tier 1 and Tier 2 methods and Default, Plant specifics emission factors, because there are not established local emission factors in our country;

4. 1990 is base year for Latvia;

5. The biggest CO2 emission source in Latvia is Energy sector;

6. For emission calculations were used some activity data from different Researches, which were made in 2002 year for GHG emissions calculations;

7. For time period 1990-2000 was used CRF Software 1.01.xls., but for 2001 – v1.22.xls.;

8. To calculate CO2 emissions in Energy sector for 1990-2001 were used both methods (Sectoral and Reference approach) and % differences generally were because of statistical fallacies;

9. For emission calculations were used supplemental database in Excel format for all sectors, except agriculture sector where we used IPCC software;

10. Emissions were calculated from international bunkers for all years (1990-2001), but they were not included into total national emission;

11. Trend tables are filled for all years in CRF 2001. There is planned in the nearest future to make NIR in consistency with the latest reporting guidelines on annual inventory requests and provide it to the UNFCCC secretariat in the next submission;

12. NIR was made on the base of recalculated emissions;

13. For GHG emission inventory is required essential improvements – determined national key sources, calculations of uncertainties, determined QA/QC, institutional cooperation;

14. We have natural CH4 emissions account from different bugs, but this information isn’t included in total national emissions;

15. Substantial projects were made especially for IPCC methodology in Waste sector;

16. CH4 emissions are increased in 2001 in the Waste sector due to used activity data.
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				1991		28.85		18.49		2.26		8.11

				1992		17.05		6.75		2.25		8.06

				1993		14.13		4.05		2.2		7.88

				1994		19.86		9.96		2.16		7.75

				1995		19.02		9.27		2.12		7.62

				1996		20.67		11.04		2.1		7.53

				1997		25.71		16.18		2.08		7.45

				1998		27.57		18.13		2.06		7.38

				1999		29.24		19.89		2.04		7.31

				2000		26.52		17.25		2.02		7.24

				2001		25.8		16.57		2.01		7.22
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		1990		1990		1990

		1991		1991		1991

		1992		1992		1992

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001



Total

SWDL

Wastewater

Years

CH4, Gg

16.52

25.58

42.1

16.28

25.93

42.21

15.42

26.73

42.15

10.28

27.07

37.35

9.88

27.31

37.19

9.63

32.49

42.12

9.51

31.52

41.03

9.46

29.68

39.14
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30.08

39.55

9.33

29.54

38.87
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30.19

39.61

9.6

53.6
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CO2

		

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

				713.97		624.02		261.6		155.57		253.6		145.32		278.35		290.56		362.61		299.56		313.14		251.18

				569.87		588.17		243.48		90.43		154.37		128.93		187.32		154.23		237.49		163.05		131.12		126.06

				144.1		35.85		18.12		65.15		99.23		16.39		91.03		136.33		125.12		136.51		182.02		125.12

				1990		713.97		569.87		144.1

				1991		624.02		588.17		35.85

				1992		261.6		243.48		18.12

				1993		155.57		90.43		65.15

				1994		253.6		154.37		99.23

				1995		145.32		128.93		16.39

				1996		278.35		187.32		91.03

				1997		290.56		154.23		136.33

				1998		362.61		237.49		125.12

				1999		299.56		163.05		136.51

				2000		313.14		131.12		182.02

				2001		251.18		126.06		125.12
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NMGOS

		

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

				8		5.66		3.95		3.17		3.66		3.74		4.53		6.28		7.22		7.7		6.83		5.57

				1990		8

				1991		5.66

				1992		3.95

				1993		3.17

				1994		3.66

				1995		3.74

				1996		4.53

				1997		6.28

				1998		7.22

				1999		7.7

				2000		6.83

				2001		5.57
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Sheet3

		

				1990		42.1		25.58		16.52

				1991		42.21		25.93		16.28

				1992		42.15		26.73		15.42

				1993		37.35		27.07		10.28

				1994		37.19		27.31		9.88

				1995		42.12		32.49		9.63

				1996		41.03		31.52		9.51

				1997		39.14		29.68		9.46

				1998		39.55		30.08		9.47

				1999		38.87		29.54		9.33

				2000		39.61		30.19		9.42

				2001		63.2		53.6		9.6
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CO2

		

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

				713.97		624.02		261.6		155.57		253.6		145.32		278.35		290.56		362.61		299.56		313.14		251.18

				569.87		588.17		243.48		90.43		154.37		128.93		187.32		154.23		237.49		163.05		131.12		126.06

				144.1		35.85		18.12		65.15		99.23		16.39		91.03		136.33		125.12		136.51		182.02		125.12

				1990		713.97		569.87		144.1

				1991		624.02		588.17		35.85

				1992		261.6		243.48		18.12

				1993		155.57		90.43		65.15

				1994		253.6		154.37		99.23

				1995		145.32		128.93		16.39

				1996		278.35		187.32		91.03

				1997		290.56		154.23		136.33

				1998		362.61		237.49		125.12

				1999		299.56		163.05		136.51

				2000		313.14		131.12		182.02

				2001		251.18		126.06		125.12
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NMGOS

		

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

				8		5.66		3.95		3.17		3.66		3.74		4.53		6.28		7.22		7.7		6.83		5.57

				1990		8

				1991		5.66

				1992		3.95

				1993		3.17

				1994		3.66

				1995		3.74

				1996		4.53

				1997		6.28

				1998		7.22

				1999		7.7

				2000		6.83

				2001		5.57
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Waste

		

				1990		42.1		25.58		16.52

				1991		42.21		25.93		16.28

				1992		42.15		26.73		15.42

				1993		37.35		27.07		10.28

				1994		37.19		27.31		9.88

				1995		42.12		32.49		9.63

				1996		41.03		31.52		9.51

				1997		39.14		29.68		9.46

				1998		39.55		30.08		9.47

				1999		38.87		29.54		9.33

				2000		39.61		30.19		9.42

				2001		63.2		53.6		9.6
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Population

		

				1990		2668

				1991		2658

				1992		2642

				1993		2585

				1994		2540

				1995		2499

				1996		2468

				1997		2443

				1998		2419

				1999		2397

				2000		2375

				2001		2364
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NMVOC total emissions

Years

8
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3.17

3.66

3.74

4.53

6.28

7.22

7.7

6.83

5.57



CO2

		

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

				713.97		624.02		261.6		155.57		253.6		145.32		278.35		290.56		362.61		299.56		313.14		251.18

				569.87		588.17		243.48		90.43		154.37		128.93		187.32		154.23		237.49		163.05		131.12		126.06

				144.1		35.85		18.12		65.15		99.23		16.39		91.03		136.33		125.12		136.51		182.02		125.12

				1990		713.97		569.87		144.1

				1991		624.02		588.17		35.85

				1992		261.6		243.48		18.12

				1993		155.57		90.43		65.15

				1994		253.6		154.37		99.23

				1995		145.32		128.93		16.39

				1996		278.35		187.32		91.03

				1997		290.56		154.23		136.33

				1998		362.61		237.49		125.12

				1999		299.56		163.05		136.51

				2000		313.14		131.12		182.02

				2001		251.18		126.06		125.12
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

				8		5.66		3.95		3.17		3.66		3.74		4.53		6.28		7.22		7.7		6.83		5.57

				1990		8

				1991		5.66

				1992		3.95

				1993		3.17
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				1997		6.28

				1998		7.22

				1999		7.7

				2000		6.83

				2001		5.57





NMGOS

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



NMVOC total emissions

Years

NMVOC emissions, Gg

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		






_1111819466.xls
Chart1

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



Total, Net

Gg

18948.2910833333

17804.4304166667

18482.2531666667

17555.14475

15598.92125

14540.1787025

14755.4562338333

11152.2074876667

9331.6221201867

8207.70115

8222.47327

9256.2507528333



1990

		1990

		Activity data

		Managed Forest land area, ths.ha		2803

		deciduous		1121.2

		evergreen		1681.8

		The area of strict reserves excluded from calculation		52

		Used land area for calculation		2500

		deciduous		1000

		evergreen		1500

		Newly afforestated land		ND

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.05

		deciduous increment of growing stock, ths.m3		6900		6.90		m3/ha

		evergreen increment of growing stock, ths.m3		9150		6.10		m3/ha

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.49

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.59		5.59

		evergreen,ths.dry/ha/year		4.94

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths. M3/dry/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Total carbon uptake increment, Gg C

		deciduous		2794.5

		evergreen		3705.75

		Clearing and rough afforestation		56.7

		Bushes		27.75

		Garden and parks		200

		On other wooded land		125

		TOTAL (Gg C)		6909.7

		Gg CO2		25335.5666666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		3700

		Amount of biomass removed, Gg/dry		2997.000

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		1498.50

		Gg CO2		5494.5

		Net anual carbon uptake (+) or release (-), Gg C		5411.20

		Net CO2 removals, Gg		19841.0666666667

		It was assumed, that about 15 % of the whole tree biomass volume are branches and tops and that

		after harvesting 50 % of it  should be left to decay in the forest because of biological and

		economical constraints. The remaining 50 % could be  burnt on site  or used as wood for energy.				ciršanas atliekas				50% pūst		50% kurin un dedz.

		Expert's opinion is that about 1/3 of these 50% was removed from the forests for domestic fuel				(3700*1.62)-3700=		2294		1147		382.3333333333		764.6666666667		382.3333333333

		use (burnt off-site), the remaining 2/3 being burnt on-site.

										Gads		Izcirstā krāja, tūkst m3

		Burning								1980		3710

		Annual amount of biomass (tops and branches) burnt on-site		764.67						1981		3740

		Fraction of biomass oxidized on-site		0.9						1982		3910

		Annual amount of biomass oxidized on-site		688.2						1983		4150

		Annual amount of C released,		172.05						1984		4080

										1985		4070

		CH4								1986		4340

		emisijas faktors		0.012						1987		4460

		molmasa		(16/12)						1988		4540

		emissions,Gg		2.75						1989		4170

										1990		3700

		CO								Kopā		44870

		emisijas faktors		0.06						vidēji pa 10. Gad.		4487.00

		molmasa		(28/12)

		emissins,Gg		24.09						ciršanas atliekas

										(4487*1.62)-4487=		2781.94

		N2O										50% pūst

		emission factor		0.007								1390.97

		N/Cpareja		0.01						biomasa (x0.5)		695.485

		molmasa		(44/28)								10% ik gadeji izdalas C		69.5485

		emissions,Gg		0.02								C frakcija (x0.5)		34.77425		127.5055833333

		NOx								Total annual C release		206.82425

		emission factor		0.121						Total annual CO2 release		758.3555833333

		N/Cpareja		0.01

		molmasa		(46/14)

		emissions,Gg		0.68

		CO2		(44/12)

		emissions, Gg		630.85



Agita Gancone:
15% -zari un galotnes no kopējās biomasas 
50% sadedzina uz vietas, 1/3 - kurinamais
2/3 - sadedzina uz vietas
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agancone:
konkrētu platību neuzrāda, tikai krāju. Eksperta viedoklis



1991

		1991

		Activity data

		Managed Forest land area, ths.ha		2803		izmatota kopējā meža platība jo atsev. Nav izdalits cik ar mezu apaugusi

		deciduous		1121.2

		evergreen		1681.8

		The area of strict reserves excluded from calculation		52

		Used land area for calculation		2500

		deciduous		1000

		evergreen		1500

		Newly afforestated land		ND

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.05

		deciduous increment of growing stock, ths.m3		6900

		evergreen increment of growing stock, ths.m3		9150

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.49

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.59

		evergreen,ths.dry/ha/year		4.94

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths. M3/dry/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Total carbon uptake increment, Gg C

		deciduous		2794.5

		evergreen		3705.75

		Clearing and rough afforestation		56.7

		Bushes		27.75

		Garden and parks		200

		On other wooded land		125

		TOTAL (Gg C)		6909.7

		Gg CO2		25335.5666666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		4390

		Amount of biomass removed, Gg/dry		3555.90

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		1777.95

		Gg CO2		6519.15

		Net anual carbon uptake (+) or release (-), Gg C		5131.75

		Net CO2 removals, Gg		18816.4166666667

								ciršanas atliekas				50% pūst		50% kurin un dedz.

								(4390*1.62)-4390=		2721.8		1360.9		453.6333333333		907.2666666667		453.6333333333

		Burning										Gads		Izcirstā krāja, tūkst m3

		Annual amount of biomass (tops and branches) burnt on-site		907.27								1981		3740

		Fraction of biomass oxidized on-site		0.9								1982		3910

		Annual amount of biomass oxidized on-site		816.54								1983		4150

		Annual amount of C released,		204.135								1984		4080

												1985		4070

		CH4										1986		4340

		emisijas faktors		0.012								1987		4460

		molmasa		(16/12)								1988		4540

		emissions,Gg		3.27								1989		4170

												1990		3700

		CO										1991		4390

		emisijas faktors		0.06								Kopā		45550

		molmasa		(28/12)								vidēji pa 10. Gad.		4555.00

		emissins,Gg		28.58

												ciršanas atliekas

		N2O										(4555*1.62)-4555=		2824.1

		emission factor		0.007										50% pūst

		N/Cpareja		0.01										1412.05

		molmasa		(44/28)								biomasa (x0.5)		706.025

		emissions,Gg		0.02										10% ik gadeji izdalas C		70.6025

														C frakcija (x0.5)		35.30125

		NOx

		emission factor		0.121								Total annual C release		239.43625

		N/Cpareja		0.01								Total annual CO2 release		877.9329166667

		molmasa		(46/14)

		emissions,Gg		0.81

		CO2		(44/12)

		emissions, Gg		748.50
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1992

		1992

		Activity data

		Managed Forest land area, ths.ha		2803		izmatota kopējā meža platība jo atsev. Nav izdalits cik ar mezu apaugusi

		deciduous		1121.2

		evergreen		1681.8

		The area of strict reserves excluded from calculation		52

		Used land area for calculation		2500

		deciduous		1000

		evergreen		1500

		Newly afforestated land		ND

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.05

		deciduous increment of growing stock, ths.m3		6900

		evergreen increment of growing stock, ths.m3		9150

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.49

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.59

		evergreen,ths.dry/ha/year		4.94

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths. M3/dry/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Total carbon uptake increment, Gg C

		deciduous		2794.5

		evergreen		3705.75

		Clearing and rough afforestation		56.7

		Bushes		27.75

		Garden and parks		200

		On other wooded land		125

		TOTAL (Gg C)		6909.7

		Gg CO2		25335.5666666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		4010

		Amount of biomass removed, Gg/dry		3248.100

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		1624.05

		Gg CO2		5954.85

		Net anual carbon uptake (+) or release (-), Gg C		5285.65

		Net CO2 removals, Gg		19380.7166666667

								ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

		Burning						(4010*1.62)-4010=		2486.2		1243.1		1243.1		414.3666666667		828.7333333333		414.3666666667

		Annual amount of biomass (tops and branches) burnt on-site		828.73								Gads		Izcirstā krāja, tūkst m3

		Fraction of biomass oxidized on-site		0.9								1982		3910

		Annual amount of biomass oxidized on-site		745.86								1983		4150

		Annual amount of C released,		186.465								1984		4080

												1985		4070

		CH4										1986		4340

		emisijas faktors		0.012								1987		4460

		molmasa		(16/12)								1988		4540

		emissions,Gg		2.98								1989		4170

												1990		3700

		CO										1991		4390

		emisijas faktors		0.06								1992		4010

		molmasa		(28/12)								Kopā		45820

		emissins,Gg		26.11								vidēji pa 10. Gad.		4582.00

		N2O										ciršanas atliekas

		emission factor		0.007								(4582*1.62)-4582=		2840.84

		N/Cpareja		0.01										50% pūst

		molmasa		(44/28)										1420.42

		emissions,Gg		0.02								biomasa (x0.5)		710.21

														10% ik gadeji izdalas C		71.021

		NOx												C frakcija (x0.5)		35.5105

		emission factor		0.121

		N/Cpareja		0.01								Total annual C release		221.9755

		molmasa		(46/14)								Total annual CO2 release		813.9101666667

		emissions,Gg		0.74

		CO2		(44/12)

		emissions, Gg		683.71
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1993

		1993

		Activity data

		Managed Forest land area, ths.ha		2803		izmattota kopējā meža platība jo atsev. Nav izdalits cik ar mezu apaugusi

		deciduous		1121.2

		evergreen		1681.8

		The area of strict reserves excluded from calculation		52

		Used land area for calculation		2500

		deciduous		1000

		evergreen		1500

		Newly afforestated land		ND

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.05

		deciduous increment of growing stock, ths.m3		6900

		evergreen increment of growing stock, ths.m3		9150

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.49

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.59

		evergreen,ths.dry/ha/year		4.94

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths. M3/dry/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Total carbon uptake increment, Gg C

		deciduous		2794.5

		evergreen		3705.75

		Clearing and rough afforestation		56.7

		Bushes		27.75

		Garden and parks		200

		On other wooded land		125

		TOTAL (Gg C)		6909.7

		Gg CO2		25335.5666666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		4760

		Amount of biomass removed, Gg/dry		3855.60

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		1927.8

		Gg CO2		7068.6

		Net anual carbon uptake (+) or release (-), Gg C		4981.9

		Net CO2 removals, Gg		18266.9666666667

								ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

		Burning						(4760*1.62)-4760=		2951.2		2065.84		885.36		295.12		590.24		295.12

		Annual amount of biomass (tops and branches) burnt on-site		590.24								Gads		Izcirstā krāja, tūkst m3

		Fraction of biomass oxidized on-site		0.9								1983		4150

		Annual amount of biomass oxidized on-site		531.216								1984		4080

		Annual amount of C released,		132.804								1985		4070

												1986		4340

		CH4										1987		4460

		emisijas faktors		0.012								1988		4540

		molmasa		(16/12)								1989		4170

		emissions,Gg		2.12								1990		3700

												1991		4390

		CO										1992		4010

		emisijas faktors		0.06								1993		4760

		molmasa		(28/12)								Kopā		46670

		emissins,Gg		18.59								vidēji pa 10. Gad.		4667.00

		N2O										ciršanas atliekas

		emission factor		0.007								(4667*1.62)-4667=		2893.54

		N/Cpareja		0.01										50% pūst

		molmasa		(44/28)										1446.77

		emissions,Gg		0.01								biomasa (x0.5)		723.385

														10% ik gadeji izdalas C		72.3385

		NOx												C frakcija (x0.5)		36.16925

		emission factor		0.121

		N/Cpareja		0.01								Total annual C release		168.97325

		molmasa		(46/14)								Total annual CO2 release		619.5685833333

		emissions,Gg		0.53

		CO2		(44/12)

		emissions, Gg		486.95
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agancone:
konkrēta platība netiek uzrādīta, tikai krāja. Eksperta viedoklis



1994

		1994

		Activity data

		Managed Forest land area, ths.ha		2820		izmattota kopējā meža platība jo atsev. Nav izdalits cik ar mezu apaugusi

		deciduous		1128

		evergreen		1692

		The area of strict reserves excluded from calculation		52

		Used land area for calculation		2517

		deciduous		1006.8

		evergreen		1510.2

		Newly afforestated land

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.05

		deciduous increment of growing stock, ths.m3		6900

		evergreen increment of growing stock, ths.m3		9150

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.49

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.55

		evergreen,ths.dry/ha/year		4.91

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths. M3/dry/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Total carbon uptake increment, Gg C

		deciduous		2794.5

		evergreen		3705.75

		Clearing and rough afforestation		56.7

		Bushes		27.75

		Garden and parks		200

		On other wooded land		125

		TOTAL (Gg C)		6909.7

		Gg CO2		25335.5666666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		5730

		Amount of biomass removed, Gg/dry		4641.300

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		2320.65

		Gg CO2		8509.05

		Net anual carbon uptake (+) or release (-), Gg C		4589.05

		Net CO2 removals, Gg		16826.5166666667

								ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

		Burning						(5730*1.62)-5730=		3552.6		1776.3		1776.3		592.1		1184.2		592.1

		Annual amount of biomass (tops and branches) burnt on-site		1184.20								Gads		Izcirstā krāja, tūkst m3

		Fraction of biomass oxidized on-site		0.9								1984		4080

		Annual amount of biomass oxidized on-site		1065.78								1985		4070

		Annual amount of C released,		266.445								1986		4340

												1987		4460

		CH4										1988		4540

		emisijas faktors		0.012								1989		4170

		molmasa		(16/12)								1990		3700

		emissions,Gg		4.26								1991		4390

												1992		4010

		CO										1993		4760

		emisijas faktors		0.06								1994		5730

		molmasa		(28/12)								Kopā		48250

		emissins,Gg		37.30								vidēji pa 10. Gad.		4825.00

		N2O										ciršanas atliekas

		emission factor		0.007								(4825*1.62)-4825=		2991.5

		N/Cpareja		0.01										50 pūst

		molmasa		(44/28)										1495.75

		emissions,Gg		0.03								biomasa (x0.5)		747.875

														10% ik gadeji izdalas C		74.7875

		NOx												C frakcija (x0.5)		37.39375

		emission factor		0.121

		N/Cpareja		0.01								Total annual C release		303.83875

		molmasa		(46/14)								Total annual CO2 release		1114.0754166667

		emissions,Gg		1.06

		CO2		(44/12)

		emissions, Gg		976.97
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1995

		1995

		Activity data

		Managed Forest land area, ths.ha		2870				5.C Abandonment of managed Lands

		deciduous		1148				Average annuall growth rate

		evergreen		1722				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2442				Abandonment of managed Lands		3.15		11.55

		deciduous		976.8

		evergreen		1465.2

		Newly afforestated land		125

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands, ths.ha		12.6

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.5

		deciduous increment of growing stock, ths.m3		6910

		evergreen increment of growing stock, ths.m3		9590

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		18.065

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.73

		evergreen,ths.dry/ha/year		5.30

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2798.55		10261.35

		evergreen		3883.95		14241.15

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		50.625		185.625

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7142.575

		Gg CO2		26189.4416666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		6885.7

		Amount of biomass removed, Gg/dry		5577.41700

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		2788.7085

		Gg CO2		10225.2645

		Net anual carbon uptake (+) or release (-), Gg C		4353.8665

		Net CO2 removals, Gg		15964.1771666667

								ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

		Burning						(6885.7*1.62)-6885.7=		4269.134		2134.567		2134.567		711.5223333333		1423.0446666667		711.5223333333

		Annual amount of biomass (tops and branches) burnt on-site		1423.04								Gads		Izcirstā krāja, tūkst m3

		Fraction of biomass oxidized on-site		0.9								1985		4070

		Annual amount of biomass oxidized on-site		1280.7402								1986		4340

		Annual amount of C released,		320.18505								1987		4460

												1988		4540

		CH4										1989		4170

		emisijas faktors		0.012								1990		3700

		molmasa		(16/12)								1991		4390

		emissions,Gg		5.12								1992		4010

												1993		4760

		CO										1994		5730

		emisijas faktors		0.06								1995		6885.7

		molmasa		(28/12)								Kopā		51055.7

		emissins,Gg		44.83								vidēji pa 10. Gad.		5105.57

		N2O										ciršanas atliekas

		emission factor		0.007								(5105.57*1.62)-5105.57=		3165.4534

		N/Cpareja		0.01										50% pūst

		molmasa		(44/28)										1582.7267

		emissions,Gg		0.04								biomasa (x0.5)		791.36335

														10% ik gadeji izdalas C		79.136335

		NOx												C frakcija (x0.5)		39.5681675

		emission factor		0.121

		N/Cpareja		0.01								Total annual C release		359.7532175

		molmasa		(46/14)								Total annual CO2 release		1319.0951308333

		emissions,Gg		1.27

		CO2		(44/12)

		emissions, Gg		1174.01
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1996

		1996

		Activity data

		Managed Forest land area, ths.ha		2882				5.C Abandonment of managed Lands

		deciduous		1152.8				Average annuall growth rate

		evergreen		1729.2				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2454				Abandonment of managed Lands		5		18.3333333333

		deciduous		981.6

		evergreen		1472.4

		Newly afforestated land (meža zemēs)		125

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands, ths.ha		20

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.5

		deciduous increment of growing stock, ths.m3		6910

		evergreen increment of growing stock, ths.m3		9590

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		18.065

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.70

		evergreen,ths.dry/ha/year		5.28

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2798.55		10261.35

		evergreen		3883.95		14241.15

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		50.625		185.625

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7142.575

		Gg CO2		26189.4416666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		6763.6

		Amount of biomass removed, Gg/dry		5478.51600

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		2739.258

		Gg CO2		10043.946

		Net anual carbon uptake (+) or release (-), Gg C		4403.317

		Net CO2 removals, Gg		16145.4956666667				ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

								(6763.6*1.62)-6763.6=		4193.432		2096.716		2096.716		698.9053333333		1397.8106666667		698.9053333333

		Burning										Gads		Izcirstā krāja, tūkst m3		4193.432

		Annual amount of biomass (tops and branches) burnt on-site		1397.81								1986		4340

		Fraction of biomass oxidized on-site		0.9								1987		4460

		Annual amount of biomass oxidized on-site		1258.0296								1988		4540

		Annual amount of C released,		314.5074								1989		4170

												1990		3700

		CH4										1991		4390

		emisijas faktors		0.012								1992		4010

		molmasa		(16/12)								1993		4760

		emissions,Gg		5.03								1994		5730

												1995		6885.7

		CO										1996		6763.6

		emisijas faktors		0.06								Kopā		53749.3

		molmasa		(28/12)								vidēji pa 10. Gad.		5374.93

		emissins,Gg		44.03

												ciršanas atliekas

		N2O												3332.4566

		emission factor		0.007										50% pūst

		N/Cpareja		0.01										1666.2283

		molmasa		(44/28)								biomasa (x0.5)		833.11415

		emissions,Gg		0.03										10% ik gadeji izdalas C		83.311415

														C frakcija (x0.5)		41.6557075

		NOx

		emission factor		0.121								Total annual C release		356.1631075

		N/Cpareja		0.01								Total annual CO2 release		1305.9313941667

		molmasa		(46/14)

		emissions,Gg		1.25

		CO2		(44/12)

		emissions, Gg		1153.19
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1997

		1997

		Activity data

		Managed Forest land area, ths.ha		2884				5.C Abandonment of managed Lands

		deciduous		1153.6				Average annuall growth rate

		evergreen		1730.4				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2456				Abandonment of managed Lands		3.775		13.8416666667

		deciduous		982.4

		evergreen		1473.6

		Newly afforestated land		125

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands		15.1

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.5

		deciduous increment of growing stock, ths.m3		6910

		evergreen increment of growing stock, ths.m3		9590

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		18.065

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.70

		evergreen,ths.dry/ha/year		5.27

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2798.55		10261.35

		evergreen		3883.95		14241.15

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		50.625		185.625

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7142.575

		Gg CO2		26189.4416666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		8923.3

		Amount of biomass removed, Gg/dry		7227.8730

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		3613.9365

		Gg CO2		13251.1005

		Net anual carbon uptake (+) or release (-), Gg C		3528.6385

		Net CO2 removals, Gg		12938.3411666667				ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

								(8923.3*1.62)-8923.3=		5532.446		2766.223		2766.223		922.0743333333		1844.1486666667		922.0743333333

		Burning										Gads		Izcirstā krāja, tūkst m3		5532.446				2766.223

		Annual amount of biomass (tops and branches) burnt on-site		1844.15								1987		4460

		Fraction of biomass oxidized on-site		0.9								1988		4540

		Annual amount of biomass oxidized on-site		1659.7338								1989		4170

		Annual amount of C released,		414.93345								1990		3700

												1991		4390

		CH4										1992		4010

		emisijas faktors		0.012								1993		4760

		molmasa		(16/12)								1994		5730

		emissions,Gg		6.64								1995		6885.7

												1996		6763.6

		CO										1997		8923.3

		emisijas faktors		0.06								Kopā		58332.6

		molmasa		(28/12)								vidēji pa 10. Gad.		5833.26

		emissins,Gg		58.09

												ciršanas atliekas

		N2O												3616.6212

		emission factor		0.007										50% pūst

		N/Cpareja		0.01										1808.3106

		molmasa		(44/28)								biomasa (x0.5)		904.1553

		emissions,Gg		0.05										10% ik gadeji izdalas C		90.41553

														C frakcija (x0.5)		45.207765

		NOx

		emission factor		0.121								Total annual C release		460.141215

		N/Cpareja		0.01								Total annual CO2 release		1687.184455

		molmasa		(46/14)

		emissions,Gg		1.65

		CO2		(44/12)

		emissions, Gg		1521.42





1998

		1998

		Activity data

		Managed Forest land area, ths.ha		2871				5.C Abandonment of managed Lands

		deciduous		1148.4				Average annuall growth rate

		evergreen		1722.6				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2679				Abandonment of managed Lands		5.375		19.7083333333

		deciduous		1071.6

		evergreen		1607.4

		Newly afforestated land		125

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands		21.5

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.5

		deciduous increment of growing stock, ths.m3		6910

		evergreen increment of growing stock, ths.m3		9590

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		18.065

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.22

		evergreen,ths.dry/ha/year		4.83

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2798.55		10261.35

		evergreen		3883.95		14241.15

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		50.625		185.625

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7142.575

		Gg CO2		26189.4416666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		10029.4

		Amount of biomass removed, Gg/dry		8123.8140

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		4061.907

		Gg CO2		14893.659

		Net anual carbon uptake (+) or release (-), Gg C		3080.668

		Net CO2 removals, Gg		11295.7826666667				ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

								(10029.4*1.62)-10029.4=		6218.228		3109.114		3109.114		1036.3713333333		2072.7426666667		1036.3713333333

		Burning						Gads		Izcirstā krāja, tūkst m3

		Annual amount of biomass (tops and branches) burnt on-site		2072.74				1988		4540

		Fraction of biomass oxidized on-site		0.9				1989		4170

		Annual amount of biomass oxidized on-site		1865.4684				1990		3700

		Annual amount of C released,		466.3671				1991		4390

								1992		4010

		CH4						1993		4760

		emisijas faktors		0.012				1994		5730

		molmasa		(16/12)				1995		6885.7

		emissions,Gg		7.46				1996		6763.6

								1997		8923.3

		CO						1998		10029.4

		emisijas faktors		0.06				Kopā		63902

		molmasa		(28/12)				vidēji pa 10. Gad.		6390.2

		emissins,Gg		65.29

								ciršanas atliekas

		N2O								3961.924

		emission factor		0.007						50% pūst

		N/Cpareja		0.01						1980.962

		molmasa		(44/28)				biomasa (x0.5)		990.481

		emissions,Gg		0.05						10% ik gadeji izdalas C		99.0481

										C frakcija (x0.5)		49.52405

		NOx

		emission factor		0.121				Total annual C release		515.89115

		N/Cpareja		0.01				Total annual CO2 release		1891.6008833333

		molmasa		(46/14)

		emissions,Gg		1.85

		CO2		(44/12)

		emissions, Gg		1710.01





1999

		1999

		Activity data

		Managed Forest land area, ths.ha		2877				5.C Abandonment of managed Lands

		deciduous		1668.9477				Average annuall growth rate

		evergreen		1208.0523				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2449				Abandonment of managed Lands		6.625		24.2916666667

		deciduous		1028.3351

		evergreen		1420.6649

		Newly afforestated land		125

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands		26.5

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.5

		deciduous increment of growing stock, ths.m3		6910

		evergreen increment of growing stock, ths.m3		9590

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		18.065

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.44

		evergreen,ths.dry/ha/year		5.47

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2798.55		10261.35

		evergreen		3883.95		14241.15

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		50.625		185.625

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7142.575

		Gg CO2		26189.4416666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		10700

		Amount of biomass removed, Gg/dry		8667.0

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		4333.5

		Gg CO2		15889.5

		Net anual carbon uptake (+) or release (-), Gg C		2809.075

		Net CO2 removals, Gg		10299.9416666667				ciršanas atliekas				50% pūst		50% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

										6634		3317		3317		1105.6666666667		2211.3333333333		1105.6666666667

		Burning										Gads		Izcirstā krāja, tūkst m3

		Annual amount of biomass (tops and branches) burnt on-site		2211.33								1989		4170

		Fraction of biomass oxidized on-site		0.9								1990		3700

		Annual amount of biomass oxidized on-site		1990.2								1991		4390

		Annual amount of C released,		497.55								1992		4010

												1993		4760

		CH4										1994		5730

		emisijas faktors		0.012								1995		6885.7

		molmasa		(16/12)								1996		6763.6

		emissions,Gg		7.96								1997		8923.3

												1998		10029.4

		CO										1999		10700

		emisijas faktors		0.06								Kopā		70062

		molmasa		(28/12)								vidēji pa 10. Gad.		7006.2

		emissins,Gg		69.66

												ciršanas atliekas

		N2O												4343.844

		emission factor		0.007										50% pūst

		N/Cpareja		0.01										2171.922

		molmasa		(44/28)								biomasa (x0.5)		1085.961

		emissions,Gg		0.05										10% ik gadeji izdalas C		108.5961

														C frakcija (x0.5)		54.29805		199.09285

		NOx

		emission factor		0.121								Total annual C release		551.84805

		N/Cpareja		0.01								Total annual CO2 release		2023.44285

		molmasa		(46/14)

		emissions,Gg		1.98

		CO2		(44/12)

		emissions, Gg		1824.35
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2000

		2000

		Activity data

		Managed Forest land area, ths.ha		2888				5.C Abandonment of managed Lands

		deciduous		1155.2				Average annuall growth rate

		evergreen		1732.8				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		52				Toatal carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2581				Abandonment of managed Lands		7.925		29.0583333333

		deciduous		1032.4

		evergreen		1548.6

		Newly afforestated land		4

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Abandonment of managed Lands		31.7

		Garden and parks, ths.ha

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.53

		deciduous increment of growing stock, ths.m3		6920

		evergreen increment of growing stock, ths.m3		9610

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.974

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.4293

		evergreen,ths.dry/ha/year		5.03

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2802.6		10276.2

		evergreen		3892.05		14270.85

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		1.62		5.94

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7105.72

		Gg CO2		26054.3066666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		11000

		Amount of biomass removed, Gg/dry		8910.00

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		4455

		Gg CO2		16335

		Net anual carbon uptake (+) or release (-), Gg C		2650.72				ciršanas atliekas				70% pūst		30% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

		Net CO2 removals, Gg		9719.3066666667						6820		4774		2046		682		1364		682

												Gads		Izcirstā krāja, tūkst m3

		Burning										1990		3700

		Annual amount of biomass (tops and branches) burnt on-site		1364.00								1991		4390

		Fraction of biomass oxidized on-site		0.9								1992		4010

		Annual amount of biomass oxidized on-site		1227.6								1993		4760

		Annual amount of C released,		306.9000								1994		5730

												1995		6885.7

		CH4										1996		6763.6

		emisijas faktors		0.012								1997		8923.3

		molmasa		(16/12)								1998		10029.4

		emissions,Gg		4.91								1999		10700

												2000		11000.4

		CO										Kopā		76892.4

		emisijas faktors		0.06								vidēji pa 10. Gad.		7689.24

		molmasa		(28/12)

		emissins,Gg		42.97								ciršanas atliekas

														4767.3288

		N2O												70% pūst

		emission factor		0.007										3337.13016

		N/Cpareja		0.01								biomasa (x0.5)		1668.56508

		molmasa		(44/28)										10% ik gadeji izdalas C		166.856508

		emissions,Gg		0.03										C frakcija (x0.5)		83.428254

		NOx										Total annual C release		390.328254

		emission factor		0.121								Total annual CO2 release		1431.203598

		N/Cpareja		0.01

		molmasa		(46/14)

		emissions,Gg		1.22

		CO2		(44/12)

		emissions, Gg		1125.30
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2001

		2001

		Activity data

		Managed Forest land area, ths.ha		2902				5.C Abandonment of managed Lands

		deciduous		1160.8				Average annuall growth rate

		evergreen		1741.2				Abandonment of managed Lands		0.50

		The area of strict reserves excluded from calculation		13.6				Total carbon uptake increment, Gg C				CO2, Gg

		Used land area for calculation		2633.4				Abandonment of managed Lands		10.425		38.225

		deciduous		1053.36

		evergreen		1580.04

		Newly afforestated land		4

		Clearing and rough afforestation, ths.ha		140

		Bushes, ths.ha		111

		Garden and parks, ths.ha

		Abandonment of managed Lands		41.7

		Increment of growing stock

		Total Annual increment of growing stock in managed forest, mill.m3		16.53

		deciduous increment of growing stock, ths.m3		6920

		evergreen increment of growing stock, ths.m3		9610

		increment of growing stock for Clearing and rough afforestation and bushes m3/ha +abandonment of managed lands		1

		increment of growing stock for garden and parks, alone trees, ths.m3		800

		increment of growing stock for on other wooded lands ths.m3		500

		Total anuual increment of growing stock, mill.m3		17.974

		Changes in forest and Other Woody biomass stocks

		expansio ratio		1.62

		average dry wood density		0.5

		Average annuall growth rate

		deciduous ths.dry/ha/year		5.32

		evergreen,ths.dry/ha/year		4.93

		Clearing and rough afforestation, ths.dry/ha/year		0.81

		Newly afforestated land		0.81

		Bushes, ths.dry/ha/year		0.50

		Garden and parks, ths.dry/ha/year		400

		on other wooded land, ths.m3/dry/year		250

		Carbon Fraction of Dry Matter		0.5

		Toatal carbon uptake increment, Gg C

		deciduous		2802.6		10276.2

		evergreen		3892.05		14270.85

		Clearing and rough afforestation		56.7		207.9

		Newly afforestated land		1.62		5.94

		Bushes		27.75		101.75

		Garden and parks		200		733.3333333333

		on other wooded land, ths.m3/dry/year		125		458.3333333333

		TOTAL (Gg C)		7105.72

		Gg CO2		26054.3066666667

		Toatal biomass removed in Comercial Harvest

		expansio ratio		1.62

		average dry wood density		0.5

		Annual harvesting, ths.m3		10351

		Amount of biomass removed, Gg/dry		8384.31

		Carbon Fraction of Dry Matter		0.5

		Carbon release GgC		4192.155

		Gg CO2		15371.235

		Net anual carbon uptake (+) or release (-), Gg C		2913.565

		Net CO2 removals, Gg		10683.0716666667				ciršanas atliekas				70% pūst		30% kurin un dedz.		1/3 - enerģ. Koksne		2/3 sadedz. Uz vietas

										6417.62		4492.334		1925.286		641.762		1283.524		641.762

		Burning										Gads		Izcirstā krāja, tūkst m3

		Annual amount of biomass (tops and branches) burnt on-site		1283.52								1992		4010

		Fraction of biomass oxidized on-site		0.9								1993		4760

		Annual amount of biomass oxidized on-site		1155.1716								1994		5730

		Annual amount of C released,		288.7929								1995		6885.7

												1996		6763.6

		CH4										1997		8923.3

		emisijas faktors		0.012								1998		10029.4

		molmasa		(16/12)								1999		10700

		emissions,Gg		4.62								2000		11000.4

												2001		10350.5

		CO										Kopā		79152.9

		emisijas faktors		0.06								vidēji pa 10. Gad.		7915.29

		molmasa		(28/12)

		emissins,Gg		40.43								ciršanas atliekas(jānēm vērā 10. Gadi)

														4907.4798

		N2O												70% pūst

		emission factor		0.007										3435.23586

		N/Cpareja		0.01								biomasa (x0.5)		1717.61793

		molmasa		(44/28)										10% ik gadeji izdalas C		171.761793

		emissions,Gg		0.03										C frakcija (x0.5)		85.8808965

		NOx										Total annual C release		374.6737965

		emission factor		0.121								Total annual CO2 release		1373.8039205

		N/Cpareja		0.01

		molmasa		(46/14)

		emissions,Gg		1.15

		CO2		(44/12)

		emissions, Gg		1058.91
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Ekspertu viedoklis, par noprognozēto 3. Nac. ziņojumam

Agita Gancone:
No meža zemju platības tiek atņemta platība, kurā piesaisti nerēķina
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Bisenieka dati
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sasumētas krājas 16,53+0,8+0,5+0,144
=17,974
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2/3 - sadedzina uz vietas
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		CO		24.09		28.58		26.11		30.99		37.30		44.83		44.03		58.09		65.29		69.66		71.61		67.39

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

		CO2		758.3555833333		877.9329166667		813.9101666667		944.2005833333		1114.0754166667		1319.0951308333		1305.9313941667		1687.184455		1891.6008833333		2023.44285		2094.00257		1989.7716575

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

		Total Net CO2 removals with (burn.decay)		19145.7960833333		18001.56875		18629.8915		17385.8510833333		15775.52625		14708.1670358333		14902.6492725		11314.2417116667		9467.2667833333		8339.5838166667		7688.3890966667		8756.3850091667

		Vidējais ikgadējais krājas pieaugums

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

		lapkoki		5.59		5.59		5.59		5.59		5.59		5.73		5.73		5.73		5.73		5.73		5.4292909725		5.4292909725

		skujkoki		4.94		4.94		4.94		4.94		4.94		5.30		5.30		5.30		5.30		5.30160		5.0265		5.0265

		Augsnes

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

		TOTAL CO2 Soil(Gg)		134.42		134.0533333333		84.5533333333		92.2533333333		113.52		116.4533333333		102.441372		112.7908906667		92.26799648		93.0893333333		94.688132

		Net CO2 removals with (burn.decay)		19145.7960833333		18001.56875		18629.8915		17385.8510833333		15775.52625		14708.1670358333		14902.6492725		11314.2417116667		9467.2667833333		8339.5838166667		7688.3890966667		8756.3850091667

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Total Net CO2 removals with (burn.decay)and soil		19011.3760833333		17867.5154166667		18545.3381666667		17293.59775		15662.00625		14591.7137025		14800.2079005		11201.450821		9374.9987868533		8246.4944833333		7593.7009646667





vid_pieaug

		Vidējais ikgadējais krājas pieaugums, t/sausnes ha

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

		lapkoki		5.59		5.59		5.59		5.59		5.59		5.73		5.73		5.73		5.73		5.73		5.4292909725		5.4292909725

		skujkoki		4.94		4.94		4.94		4.94		4.94		5.30		5.30		5.30		5.30		5.30160		5.0265		5.0265





vid_pieaug

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



lapkoki

skujkoki

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Grafiki

		





Grafiki

		1990
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		1994

		1995
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Total Net CO2 removals with (burn.decay)

Gadi

Gg

19145.7960833333

18001.56875

18629.8915

17385.8510833333

15775.52625

14708.1670358333

14902.6492725

11314.2417116667

9467.2667833333

8339.5838166667

7688.3890966667
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Summary

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000



Total Net CO2 removals with (burn.decay)and soil

Total Net CO2 removals with (burn.decay)and soil, Gg

19011.3760833333

17867.5154166667

18545.3381666667

17293.59775

15662.00625

14591.7137025

14800.2079005

11201.450821

9374.9987868533

8246.4944833333

7593.7009646667



		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



CO2

CO2 emisijas no ciršanas atlieku dedzināšanas un pūšanas (vid.10.g), Gg

758.3555833333

877.9329166667

813.9101666667

944.2005833333

1114.0754166667

1319.0951308333

1305.9313941667

1687.184455

1891.6008833333

2023.44285

2094.00257

1989.7716575



		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



CO

CO emisijas no ciršanas atlieku dedzināšanas mežā uz vietas, Gg

24.087

28.5789

26.1051

30.9876

37.3023

44.825907

44.031036

58.090683

65.291394

69.657

71.61

67.38501



		1990		1990		1990

		1991		1991		1991

		1992		1992		1992

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001



CH4

N2O

NOx

Emisijas no ciršanas atlieku dedzināšanas uz vietas, Gg

2.7528

0.0189255

0.6840216429

3.26616

0.02245485

0.8115824357

2.98344

0.02051115

0.7413315643

2.124864

0.01460844

0.52799076

4.26312

0.02930895

1.0593091929

5.1229608

0.0352203555

1.2729642774

5.0321184

0.034595814

1.2503915631

6.6389352

0.0456426795

1.6496568448

7.4618736

0.051300381

1.8541423419

7.9608

0.0547305

1.9781166429

4.9104

0.033759

1.2201467143

4.6206864

0.031767219

1.1481580581



		Changes in Forest and Other Woody Biomass Stocks

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

		5. A Changes in Forest and Other Woody Biomass Stocks

		Total annual growth increment, Gg C		6909.70		6909.70		6909.70		6909.70		6909.70		7142.58		7142.58		7142.58		7142.58		7142.58		7105.72		7105.72

		Total Biomass Consumption from Stocks (C relese, Gg)		1498.50		1777.95		1624.05		1927.80		2320.65		2788.71		2739.26		3613.94		4061.91		4333.50		4455.00		4192.16

		Other Changes in carbon stocks  (Gg, C)		34.77		35.30		35.51		36.17		37.39		39.57		41.66		45.21		49.52		54.30		83.43		85.88

		C release, Gg		1533.27		1813.25		1659.56		1963.97		2358.04		2828.28		2780.91		3659.14		4111.43		4387.80		4538.43		4278.04

		Net annual C relese, Gg C		5376.43		5096.45		5250.14		4945.73		4551.66		4314.30		4361.66		3483.43		3031.14		2754.78		2567.29		2827.68

		Net CO2 removals Gg CO2		19713.56		18686.98		19250.51		18134.35		16689.41		15819.09		15992.76		12772.58		11114.19		10100.85		9413.40		10368.18

		5. B Forest and grasland conversion

		Emissions from burning of clearing, Gg, CO2		630.85		748.50		683.71		486.95		976.97		1174.01		1153.19		1521.42		1710.01		1824.35		1125.30		1058.91

		5. C Abandonment of Managed Lands

		Temperate(Mixed Broadleaf/Coniferous Gg, CO2												11.55		18.33		13.84		19.71		24.29		29.06		38.23

		5. D Total CO2 Soil, Gg		134.42		134.05		84.55		92.25		113.52		116.45		102.44		112.79		92.27		93.09		94.69		91.24

		Total Net Land -Use Change and Forestry, Gg CO2		18948.29		17804.43		18482.25		17555.14		15598.92		14540.18		14755.46		11152.21		9331.62		8207.70		8222.47		9256.25

		Burning

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

		CH4		2.75		3.27		2.98		2.12		4.26		5.12		5.03		6.64		7.46		7.96		4.91		4.62

		N2O		0.02		0.02		0.02		0.01		0.03		0.04		0.03		0.05		0.05		0.05		0.03		0.03

		NOx		0.68		0.81		0.74		0.53		1.06		1.27		1.25		1.65		1.85		1.98		1.22		1.15

		CO		24.09		28.58		26.11		18.59		37.30		44.83		44.03		58.09		65.29		69.66		42.97		40.43

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

		5A		-19713.5610833333		-18686.97875		-19250.5115		-18134.3460833333		-16689.40625		-15819.0938858333		-15992.7580725		-12772.5793616667		-11114.1944833333		-10100.8488166667		-9413.4030686667		-10368.1750461667

		5B		630.85		748.495		683.705		486.948		976.965		1174.01185		1153.1938		1521.42265		1710.0127		1824.35		1125.3		1058.9073

		5C												-11.55		-18.33		-13.84		-19.71		-24.29		-29.06		-38.23

		5D		134.42		134.05		84.55		92.25		113.52		116.45		102.44		112.79		92.27		93.09		94.69		91.24

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

		Total, Net		18948.2910833333		17804.4304166667		18482.2531666667		17555.14475		15598.92125		14540.1787025		14755.4562338333		11152.2074876667		9331.6221201867		8207.70115		8222.47327		9256.2507528333

		5A		-19713.5610833333		-18686.97875		-19250.5115		-18134.3460833333		-16689.40625		-15819.0938858333		-15992.7580725		-12772.5793616667		-11114.1944833333		-10100.8488166667		-9413.4030686667		-10368.1750461667

		5B		630.85		748.495		683.705		486.948		976.965		1174.01185		1153.1938		1521.42265		1710.0127		1824.35		1125.3		1058.9073

		5C												-11.55		-18.3333333333		-13.8416666667		-19.7083333333		-24.2916666667		-29.0583333333		-38.225

		5D		134.42		134.0533333333		84.5533333333		92.2533333333		113.52		116.4533333333		102.441372		112.7908906667		92.26799648		93.0893333333		94.688132		91.2419933333

		Total, Net		-18948.2910833333		-17804.4304166667		-18482.2531666667		-17555.14475		-15598.92125		-14540.1787025		-14755.4562338333		-11152.2074876667		-9331.6221201867		-8207.70115		-8222.47327		-9256.2507528333
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Total Net CO2 removals with (burn.decay)and soil

Total Net CO2 removals with (burn.decay)and soil, Gg
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Enteric fermentation		97.96		94.63		79.27		48.88		40.6		39.32		37.09		34.72		31.67		27.52		26.88		28.08

		Manure management		13.31		12.47		9.5		5.72		5.17		5.32		4.77		4.47		4.19		3.83		3.73		3.99

		Kopā		111.27		107.1		88.77		54.6		45.78		44.64		41.86		39.19		35.86		31.35		30.6		32.07

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

		Manure management		0.97		0.96		0.9		0.67		0.58		0.58		0.54		0.51		0.46		0.41		0.4		0.42

		Agriculture soils		8.01		7.61		5.47		3.66		2.99		2.36		2.41		2.51		2.43		2.18		2.35		2.67

		Kopā		8.98		8.58		6.37		4.33		3.57		2.94		2.95		3.02		2.89		2.59		2.75		3.09
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